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(57)  According  to  the  present  invention  there  is  pro- 
vided  a  heat-sensitive  imaging  element  for  making  litho- 
graphic  printing  plates  comprising  a  lithographic  base 
having  a  hydrophilic  surface,  a  hydrophobic  first  layer 
that  is  sensitive  to  heat  including  at  least  a  hydrophobic 
polymer  and  a  compound  that  is  capable  of  converting 
light  into  heat,  said  layer  having  a  decreased  or 
increased  capacity  for  being  penetrated  and/or  solubi- 
lised  by  an  aqueous  developer  upon  exposure  to  actinic 
light,  characterized  in  that  said  imaging  element  com- 
prises  a  second  layer  located  between  the  first  layer  and 
the  hydrophilic  surface  and  including  a  dispersed  hydro- 
phobic  thermoplastic  polymer  latex,  said  second  layer 
being  soluble  or  dispersible  in  an  aqueous  solution. 
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Description 

1  .  Field  of  the  invention. 

The  present  invention  relates  to  a  heat  sensitive  s 
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.  10 

Lithography  is  the  process  of  printing  from  specially 
prepared  surfaces,  some  areas  of  which  are  capable  of 
accepting  lithographic  ink,  whereas  other  areas,  when 
moistened  with  water,  will  not  accept  the  ink.  The  areas  is 
which  accept  ink  form  the  printing  image  areas  and  the 
ink-rejecting  areas  form  the  background  areas. 

In  the  art  of  photolithography,  a  photographic  mate- 
rial  is  made  imagewise  receptive  to  oily  or  greasy  ink  in 
the  photo-exposed  (negative  working)  or  in  the  non-  20 
exposed  areas  (positive  working)  on  a  hydrophilic  back- 
ground. 

In  the  production  of  common  lithographic  plates, 
also  called  surface  litho  plates  or  planographic  printing 
plates,  a  support  that  has  affinity  to  water  or  obtains  25 
such  affinity  by  chemical  treatment  is  coated  with  a  thin 
layer  of  a  photosensitive  composition.  Coatings  for  that 
purpose  include  light-sensitive  polymer  layers  contain- 
ing  diazo  compounds,  dichromate-sensitized 
hydrophilic  colloids  and  a  large  variety  of  synthetic  pho-  30 
topolymers.  Particularly  diazo-sensitized  systems  are 
widely  used. 

Upon  imagewise  exposure  of  the  light-sensitive 
layer  the  exposed  image  areas  become  insoluble  and 
the  unexposed  areas  remain  soluble.  The  plate  is  then  35 
developed  with  a  suitable  liquid  to  remove  the  diazo- 
nium  salt  or  diazo  resin  in  the  unexposed  areas. 

On  the  other  hand,  methods  are  known  for  making 
printing  plates  involving  the  use  of  imaging  elements 
that  are  heat  sensitive  rather  than  photosensitive.  A  par-  40 
ticular  disadvantage  of  photosensitive  imaging  ele- 
ments  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  sensitivity  in  view  of 
the  storage  stability  and  they  show  a  lower  resolution.  45 
The  trend  towards  heat  sensitive  printing  plate  precur- 
sors  is  clearly  seen  on  the  market. 

For  example,  Research  Disclosure  no.  33303  of 
January  1992  discloses  a  heat  sensitive  imaging  ele- 
ment  comprising  on  a  support  a  cross-linked  hydrophilic  so 
layer  containing  thermoplastic  polymer  particles  and  an 
infrared  absorbing  pigment  such  as  e.g.  carbon  black. 
By  image-wise  exposure  to  an  infrared  laser,  the  ther- 
moplastic  polymer  particles  are  image-wise  coagulated 
thereby  rendering  the  surface  of  the  imaging  element  at  55 
these  areas  ink  acceptant  without  any  further  develop- 
ment.  A  disadvantage  of  this  method  is  that  the  printing 
plate  obtained  is  easily  damaged  since  the  non-printing 

areas  may  become  ink  accepting  when  some  pressure 
is  applied  thereto.  Moreover,  under  critical  conditions, 
the  lithographic  performance  of  such  a  printing  plate 
may  be  poor  and  accordingly  such  printing  plate  has  lit- 
tle  lithographic  printing  latitude. 

EP-A-514145  discloses  a  heat  sensitive  imaging 
element  including  a  coating  comprising  core-shell  parti- 
cles  having  a  water  insoluble  heat  softenable  core  com- 
ponent  and  a  shell  component  which  is  soluble  or 
swellable  in  aqueous  alkaline  medium.  Red  or  infrared 
laser  light  directed  image-wise  at  said  imaging  element 
causes  selected  particles  to  coalesce,  at  least  partially, 
to  form  an  image  and  the  non-coalesced  particles  are 
then  selectively  removed  by  means  of  an  aqueous  alka- 
line  developer.  Afterwards  a  baking  step  is  performed. 
However  the  printing  endurance  of  a  so  obtained  print- 
ing  plate  is  low. 

EP-A-599510  discloses  a  heat  sensitive  imaging 
element  which  comprises  a  substrate  coated  with  (i)  a 
layer  which  comprises  (1)  a  disperse  phase  comprising 
a  water-insoluble  heat  softenable  component  A  and  (2) 
a  binder  or  continuous  phase  consisting  of  a  component 
B  which  is  soluble  or  swellable  in  aqueous,  preferably 
aqueous  alkaline  medium,  at  least  one  of  components  A 
and  B  including  a  reactive  group  or  precursor  therefor, 
such  that  insolubilisation  of  the  layer  occurs  at  elevated 
temperature  and/or  on  exposure  to  actinic  radiation,  and 
(ii)  a  substance  capable  of  strongly  absorbing  radiation 
and  transferring  the  energy  thus  obtained  as  heat  to  the 
disperse  phase  so  that  at  least  partial  coalescence  of 
the  coating  occurs.  After  image-wise  irradiation  of  the 
imaging  element  and  developing  the  image-wise  irradi- 
ated  plate,  said  plate  is  heated  and/or  subjected  to 
actinic  irradiation  to  effect  insolubilisation.  However  the 
printing  endurance  of  a  so  obtained  printing  plate  is  low. 

EP-A-625728  discloses  an  imaging  element  com- 
prising  a  layer  which  is  sensitive  to  UV-  and  IR-irradia- 
tion  and  which  can  be  positive  or  negative  working.  This 
layer  comprises  a  resole  resin,  a  novolac  resin,  a  latent 
Bronsted  acid  and  an  IR-absorbing  substance.  The 
printing  results  of  a  lithographic  plate  obtained  by  irradi- 
ating  and  developing  said  imaging  element  are  poor. 

US-P-5,340,699  is  almost  identical  with  EP-A- 
625728  but  discloses  the  method  for  obtaining  a  nega- 
tive  working  IR-laser  recording  imaging  element.  The 
IR-sensitive  layer  comprises  a  resole  resin,  a  novolac 
resin,  a  latent  Bronsted  acid  and  an  IR-absorbing  sub- 
stance.  The  printing  results  of  a  lithographic  plate 
obtained  by  irradiating  and  developing  said  imaging  ele- 
ment  are  poor. 

US-P-4,  708,925  discloses  a  positive  working  imag- 
ing  element  including  a  photosensitive  composition 
comprising  an  alkali-soluble  novolac  resin  and  an 
onium-salt.  This  composition  can  optionally  contain  an 
IR-sensitizer.  After  image-wise  exposing  said  imaging 
element  to  UV  -  visible  -  or  eventually  IR-radiation  fol- 
lowed  by  a  development  step  with  an  aqueous  alkali  liq- 
uid  there  is  obtained  a  positive  working  printing  plate. 
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The  printing  results  of  a  lithographic  plate  obtained  by 
irradiating  and  developing  said  imaging  element  are 
poor. 

EP-A-96200972.6  discloses  a  heat  sensitive  imag- 
ing  element  comprising  on  a  hydrophilic  surface  of  a  Nth-  s 
ographic  base  an  image  forming  layer  comprising 
hydrophobic  thermoplastic  polymer  particles  dispersed 
in  a  water  insoluble  alkali  soluble  or  swellable  resin  and 
a  compound  capable  of  converting  light  into  heat,  said 
compound  being  present  in  said  image  forming  layer  or  w 
a  layer  adjacent  thereto,  wherein  said  alkali  swellable  or 
soluble  resin  comprises  phenolic  hydroxy  groups  and/or 
carboxyl  groups.  All  the  disclosed  systems  either 
require  a  treatment  after  the  development  step  and/or 
yield  lithographic  plates  with  poor  printing  properties.  15 
So,  there  is  still  a  need  for  a  heat  sensitive  imaging  ele- 
ment  that  is  easy  to  process  and  yields  a  lithographic 
plate  with  good  or  excellent  printing  properties. 

Especially  heat  sensitive  imaging  elements 
whereof  the  heat  sensitive  layer  is  directly  applied  on  20 
the  hydrophilic  base  are  hard  to  process  to  hydrophilic 
plates  where  the  heat  sensitive  layer  is  totally  removed 
in  the  non-image  areas  so  that  there  is  ink  uptake  in  the 
non-image  areas. 

25 
3.  Summary  of  the  invention. 

It  is  an  object  of  the  invention  to  provide  a  heat-sen- 
sitive  imaging  element  for  making  lithographic  printing 
plates  having  excellent  printing  properties,  especially  no  30 
ink  uptake  in  the  non-image  areas,  developable  in  a 
convenient  ecological  way. 

It  is  an  object  of  the  invention  to  provide  a  heat-sen- 
sitive  imaging  element  for  making  lithographic  printing 
plates  having  excellent  printing  properties  developable  35 
in  water. 

It  is  further  an  object  of  the  present  invention  to  pro- 
vide  a  heat-sensitive  imaging  element  for  making  print- 
ing  plates  having  a  high  infrared  sensitivity. 

Further  objects  of  the  present  invention  will  become  40 
clear  from  the  description  hereinafter. 

According  to  the  present  invention  there  is  provided 
a  heat-sensitive  imaging  element  for  making  litho- 
graphic  printing  plates  comprising  a  lithographic  base 
having  a  hydrophilic  surface,  a  hydrophobic  first  layer  45 
that  is  sensitive  to  heat  including  at  least  a  hydrophobic 
polymer  and  a  compound  that  is  capable  of  converting 
light  into  heat,  said  layer  having  a  decreased  or 
increased  capacity  for  being  penetrated  and/or  solubi- 
lised  by  an  aqueous  developer  upon  exposure  to  actinic  so 
light,  characterized  in  that  said  imaging  element  com- 
prises  a  second  layer  located  between  the  first  layer  and 
the  hydrophilic  surface  and  including  a  dispersed  hydro- 
phobic  thermoplastic  polymer  latex,  said  second  layer 
being  soluble  or  dispersible  in  an  aqueous  solution.  55 

According  to  the  present  invention  there  is  also  pro- 
vided  a  method  for  obtaining  lithographic  printing  plates 
comprising  the  steps  of  image-wise  exposing  to  actinic 

light  a  heat-sensitive  imaging  element  as  described 
above  and  developing  said  exposed  imaging  element  by 
means  of  an  aqueous  solution. 

4.  Detailed  description  of  the  invention. 

It  has  been  found  that  lithographic  printing  plates  of 
high  quality,  giving  prints  without  ink  uptake  in  the  non- 
image  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  economical  and 
ecological  advantages. 

An  imaging  element  for  use  in  accordance  with  the 
present  invention  comprises  on  a  hydrophilic  surface  of 
a  lithographic  base  in  the  order  given  a  second  layer 
including  a  dispersed  hydrophobic  thermoplastic  poly- 
mer  latex,  said  second  layer  being  soluble  or  dispersible 
in  an  aqueous  solution  and  a  hydrophobic  first  layer  that 
is  sensitive  to  heat  having  at  least  a  hydrophobic  poly- 
mer  and  a  compound  that  is  capable  of  converting  light 
into  heat,  said  layer  having  a  decreased  or  increased 
capacity  for  being  penetrated  and/or  solubilised  by  an 
aqueous  developer  upon  exposure  to  actinic  light. 

Preferably,  the  second  layer  is  contiguous  to  the 
first  layer.  Also  preferably  the  first  layer  is  an  outermost 
layer. 

According  to  the  invention  said  second  layer  is  pref- 
erably  desensitized  for  visible  and  UV  irradiation. 

The  hydrophobic  thermoplastic  polymer  latex 
present  in  the  second  layer  can  be  dispersed  in  a 
hydrophilic  binder. 

The  second  layer  comprising  a  hydrophilic  binder 
used  in  connection  with  the  present  invention  is  prefera- 
bly  not  crosslinked  or  only  slightly  crosslinked.  Suitable 
hydrophilic  binders  for  use  in  said  second  layer  in  con- 
nection  with  this  invention  are  water  soluble  (copoly- 
mers  for  example  synthetic  homo-  or  copolymers  such 
as  polyvinylalcohol,  a  poly(meth)acrylic  acid,  a 
poly(meth)acrylamide,  a  polyhydroxyethyl(meth)acr- 
ylate,  a  polyvinylmethylether  or  natural  binders  such  as 
gelatin,  a  polysaccharide  such  as  e.g.  dextran,  pullulan, 
cellulose,  arabic  gum,  alginic  acid. 

The  hydrophilic  binder  can  also  be  a  water  insolu- 
ble,  alkali  soluble  or  swellable  resin  having  phenolic 
hydroxy  groups  and/or  carboxyl  groups. 

Preferably  the  water  insoluble,  alkali  soluble  or 
swellable  resin  used  in  connection  with  the  present 
invention  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  Dyno  Cyanamid. 

The  hydrophobic  thermoplastic  polymer  latex  can 
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also  be  dispersed  in  an  aqueous  medium  without  a 
binder. 

The  hydrophobic  thermoplastic  polymer  latices 
used  in  connection  with  the  present  invention  preferably 
have  a  coagulation  temperature  above  50°C  and  more  s 
preferably  above  70°C.  Coagulation  may  result  from 
softening  or  melting  of  the  thermoplastic  polymer  latices 
under  the  influence  of  heat.  There  is  no  specific  upper 
limit  to  the  coagulation  temperature  of  the  thermoplastic 
hydrophobic  polymer  latices,  however  the  temperature  10 
should  be  sufficiently  below  the  decomposition  temper- 
ature  of  the  polymer  latices.  Preferably  the  coagulation 
temperature  is  at  least  1  0°C  below  the  temperature  at 
which  the  decomposition  of  the  polymer  latices  occurs. 
When  said  polymer  latices  are  subjected  to  a  tempera-  is 
ture  above  the  coagulation  temperature  they  coagulate 
to  form  a  hydrophobic  agglomerate  so  that  at  these 
parts  the  hydrophobic  latices  become  insoluble  in  plain 
water  or  an  aqueous  liquid. 

Specific  examples  of  hydrophobic  thermoplastic  20 
polymer  latices  for  use  in  connection  with  the  present 
invention  with  a  Tg  above  80°C  are  preferably  polyvinyl 
chloride,  polyvinylidene  chloride,  polyacrylonitrile,  poly- 
vinyl  carbazole  etc.,  copolymers  or  mixtures  thereof. 
Most  preferably  used  are  polystyrene,  polymethylmeth-  25 
acrylate  or  copolymers  thereof. 

When  the  hydrophobic  thermoplastic  polymer  latex 
is  dispersed  in  an  aqueous  medium  without  a  binder 
said  hydrophobic  thermoplastic  polymer  latex  preferably 
contains  a  water  dispersing  functional  group  such  as  an  30 
acid  function.  Preferred  hydrophobic  thermoplastic  pol- 
ymer  dispersed  latices  in  such  embodiment  are  poly- 
mers  of  therephthalic  acid  or  isophthalic  acid  with 
ethylene  diglycol  or  copolymers  of  therephthalic  acid 
and  isophthalic  acid  with  ethylene  diglycol,  said  poly-  35 
mers  or  copolymers  comprising  sulphoisophthalic  acid 
in  an  amount  between  0.5  and  5%. 

The  weight  average  molecular  weight  of  the  hydro- 
phobic  thermoplastic  polymer  may  range  from  5,000  to 
1,000,000g/mol.  40 

The  hydrophobic  thermoplastic  polymer  latex  may 
have  a  particle  size  from  0.01  urn  to  50  urn,  more  pref- 
erably  between  0.05  urn  and  10  urn  and  most  preferably 
between  0.05  urn  and  2  urn. 

The  hydrophobic  thermoplastic  polymer  latex  is  45 
present  as  a  dispersion  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  latex  comprises:  so 

dissolving  the  hydrophobic  thermoplastic  polymer 
in  an  organic  water  immiscible  solvent, 
dispersing  the  thus  obtained  solution  in  water  or  in 
an  aqueous  medium  and  55 
removing  the  organic  solvent  by  evaporation. 

The  amount  of  hydrophobic  thermoplastic  polymer 

latex  contained  in  the  image  forming  layer  when  said 
layer  contains  a  hydrophilic  binder  is  preferably  between 
20%  by  weight  and  90%  by  weight  and  more  preferably 
between  25%  by  weight  and  85%  by  weight  and  most 
preferably  between  30%  by  weight  and  80%  by  weight. 

The  second  layer  if  containing  a  hydrophylic  binder 
can  also  comprise  crosslinking  agents  although  this  is 
not  necessary.  Preferred  crosslinking  agents  are  low 
molecular  weight  substances  comprising  a  methylol 
group  such  as  for  example  melamine-formaldehyde  res- 
ins,  glycoluril-formaldehyde  resins,  thiourea-formalde- 
hyde  resins,  guanamine-formaldehyde  resins, 
benzoguanamine-formaldehyde  resins.  A  number  of 
said  melamine-formaldehyde  resins  and  glycoluril-for- 
maldehyde  resins  are  commercially  available  under  the 
trade  names  of  CYMEL  (Dyno  Cyanamid  Co.,  Ltd.)  and 
NIKALAC  (Sanwa  Chemical  Co.,  Ltd.) 

According  to  one  embodiment  of  the  present  inven- 
tion,  the  lithographic  base  having  a  hydrophilic  surface 
can  be  an  anodised  aluminum.  A  particularly  preferred 
lithographic  base  having  a  hydrophilic  surface  is  an 
electrochemically  grained  and  anodised  aluminum  sup- 
port.  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  sur- 
face  with  sodium  silicate  solution  at  elevated  tempera- 
ture,  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 
oxide  surface  may  be  rinsed  with  a  citric  acid  or  citrate 
solution.  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 
treatment  involves  rinsing  the  aluminum  oxide  surface 
with  a  bicarbonate  solution.  Still  further,  the  aluminum 
oxide  surface  may  be  treated  with  polyvinylphosphonic 
acid,  polyvinylmethylphosphonic  acid,  phosphoric  acid 
esters  of  polyvinyl  alcohol,  polyvinylsulphonic  acid,  pol- 
yvinylbenzenesulphonic  acid,  sulphuric  acid  esters  of 
polyvinyl  alcohol,  and  acetals  of  polyvinyl  alcohols 
formed  by  reaction  with  a  sulphonated  aliphatic  alde- 
hyde.  It  is  further  evident  that  one  or  more  of  these  post 
treatments  may  be  carried  out  alone  or  in  combination. 

According  to  another  embodiment  in  connection 
with  the  present  invention,  the  lithographic  base  having 
a  hydrophilic  surface  comprises  a  flexible  support,  such 
as  e.g.  paper  or  plastic  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 
tetraalkylorthosilicate.  The  latter  is  particularly  pre- 
ferred. 

As  hydrophilic  binder  there  may  be  used  hydrophilic 
(co)polymers  such  as  for  example,  homopolymers  and 
copolymers  of  vinyl  alcohol,  acrylamide,  methylol  acry- 
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lamide,  methylol  methacrylamide,  acrylic  acid,  meth- 
acrylic  acid,  hydroxyethyl  acrylate,  hydroxyethyl 
methacrylate  or  maleic  anhydride/vinylmethylether 
copolymers.  The  hydrophilicity  of  the  (co)polymer  or 
(copolymer  mixture  used  is  preferably  the  same  as  or  5 
higher  than  the  hydrophilicity  of  polyvinyl  acetate  hydro- 
lyzed  to  at  least  an  extent  of  60  percent  by  weight,  pref- 
erably  80  percent  by  weight. 

The  amount  of  crosslinking  agent,  in  particular  of 
tetraalkyl  orthosilicate,  is  preferably  at  least  0.2  parts  by  10 
weight  per  part  by  weight  of  hydrophilic  binder,  prefera- 
bly  between  0.5  and  5  parts  by  weight,  more  preferably 
between  1  .0  parts  by  weight  and  3  parts  by  weight. 

A  cross-linked  hydrophilic  layer  in  a  lithographic 
base  used  in  accordance  with  the  present  embodiment  15 
preferably  also  contains  substances  that  increase  the 
mechanical  strength  and  the  porosity  of  the  layer.  For 
this  purpose  colloidal  silica  may  be  used.  The  colloidal 
silica  employed  may  be  in  the  form  of  any  commercially 
available  water-dispersion  of  colloidal  silica  for  example  20 
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  according  to 
Stober  as  described  in  J.  Colloid  and  Interface  Sci.,  Vol. 
26,  1968,  pages  62  to  69  or  alumina  particles  or  parti-  25 
cles  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  30 
valleys,  which  serve  as  storage  places  for  water  in  back- 
ground  areas. 

The  thickness  of  a  cross-linked  hydrophilic  layer  in 
a  lithographic  base  in  accordance  with  this  embodiment 
may  vary  in  the  range  of  0.2  to  25  nm  and  is  preferably  35 
1  to  10  nm. 

Particular  examples  of  suitable  cross-linked 
hydrophilic  layers  for  use  in  accordance  with  the  present 
invention  are  disclosed  in  EP-A  601240,  GB-P- 
1419512,  FR-P-2300354,  US-P-3971660,  US-P-  40 
4284705  and  EP-A  514490. 

As  flexible  support  of  a  lithographic  base  in  connec- 
tion  with  the  present  embodiment  it  is  particularly  pre- 
ferred  to  use  a  plastic  film  e.g.  substrated  polyethylene 
terephthalate  film,  cellulose  acetate  film,  polystyrene  45 
film,  polycarbonate  film  etc...  The  plastic  film  support 
may  be  opaque  or  transparent. 

It  is  particularly  preferred  to  use  a  polyester  film 
support  to  which  an  adhesion  improving  layer  has  been 
provided.  Particularly  suitable  adhesion  improving  lay-  so 
ers  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  55 
per  m2.  Further,  the  ratio  of  silica  to  hydrophilic  binder  is 
preferably  more  than  1  and  the  surface  area  of  the  col- 
loidal  silica  is  preferably  at  least  300  m2  per  gram,  more 

preferably  at  least  500  m2  per  gram. 
An  imaging  element  for  use  in  accordance  with  the 

present  invention  comprises  a  hydrophobic  first  layer 
that  is  sensitive  to  heat  having  at  least  a  hydrophobic 
polymer  and  a  compound  that  is  capable  of  converting 
light  into  heat,  said  layer  having  a  decreased  or 
increased  capacity  for  being  penetrated  and/or  solubi- 
lised  by  an  aqueous  developer  upon  exposure  to  actinic 
light. 

The  first  layer  includes  a  compound  capable  of  con- 
verting  light  to  heat.  Suitable  compounds  capable  of 
converting  light  into  heat  are  preferably  infrared  absorb- 
ing  components  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 
useful  compounds  are  for  example  dyes  and  in  particu- 
lar  infrared  dyes,  carbon  black,  metal  carbides,  borides, 
nitrides,  carbonitrides,  bronze-structured  oxides  and 
oxides  structurally  related  to  the  bronze  family  but  lack- 
ing  the  A  component  e.g.  W02  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 
endurance  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. 

As  a  binder  resin  cellulose  esters  e.g.  cellulose 
acetate,  a  copolymer  of  vinylidene  chloride  and  acrylo- 
nitrile,  poly(meth)acrylates,  polyvinyl  chloride,  silicone 
resins  etc.  can  be  used.  Preferred  as  binder  resin  is 
nitrocellulose. 

In  the  first  layer  a  difference  in  the  capacity  of  being 
penetrated  and/or  solubilised  by  the  aqueous  alkaline 
solution  is  generated  upon  image-wise  exposure.  A  dif- 
ference  in  the  capacity  of  the  first  layer  to  be  penetrated 
and/or  solubilised  by  a  developing  solution  can  be 
obtained  by  a  thermally  induced  physical  or  chemical 
transformation.  Examples  of  thermally  induced  physical 
transformations  which  generate  a  difference  in  said 
capacity  are:  laser  induced  coalescence  of  hydrophobic 
polymer  particles  in  a  hydrophilic  binder  as  described  in 
EP-A  952022871.0,  952022872.8,  952022873.6  and 
952022874.4,  which  creates  a  reduction  in  the  capacity 
of  being  penetrated  and/or  solubilised  in  the  exposed 
areas  and  laser  induced  removal  of  material  which  cre- 
ates  an  increase  in  the  capacity  in  the  exposed  areas  of 
the  layer  for  penetration  and/or  solubilisation  by  the 
developing  solution.  Examples  of  thermally  induced 
chemical  transformations  which  generate  a  difference  in 
the  capacity  of  the  layer  for  penetration  and/or  solubili- 
sation  by  a  developer  are:  laser  induced  change  in 
polarity  which  increases  the  said  capacity  in  the 
exposed  areas  and  laser  induced  crosslinking  which 
reduces  the  said  capacity  in  the  exposed  areas.  The 
change  in  said  capacity  created  upon  laser  exposure, 
should  be  high  enough  to  allow  a  complete  clean-out 
without  damaging  and/or  solubilising  the  resulting 
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image  upon  development  with  an  aqueous  solution. 
In  the  case  that  the  said  capacity  is  increased  upon 

image-wise  laser  exposure,  the  imaged  parts  will  be 
cleaned  out  during  development  without  solubilising 
and/or  damaging  the  non-imaged  parts. 

In  the  case  that  the  said  capacity  is  decreased  upon 
image-wise  laser  exposure,  the  non-imaged  parts  will 
be  cleaned  out  during  development  without  solubilising 
and/or  damaging  the  imaged  parts. 

Preferred  in  the  present  invention  is  a  heat  sensitive 
element,  wherein  the  increased  capacity  of  the  first 
layer  to  be  penetrated  and/or  solubilized  by  a  develop- 
ing  solution  on  exposure  to  actinic  radiation  is  due  to  a 
selective  ablative  absorption  of  the  first  layer  in  the 
imaging  areas. 

In  order  to  obtain  a  lithographic  plate  the  heat  sen- 
sitive  element  according  to  the  invention  is  first  image- 
wise  exposed  to  actinic  light  and  then  developed  in  an 
aqueous  solution. 

Actinic  light  is  light  that  is  absorbed  by  the  com- 
pound  converting  light  into  heat. 

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 
highly  preferred  in  connection  with  the  present  invention 
to  use  a  laser  emitting  in  the  infrared  (IR)  and/or  near- 
infrared,  i.e.  emitting  in  the  wavelength  range  700- 
1500nm.  Particularly  preferred  for  use  in  connection 
with  the  present  invention  are  laser  diodes  emitting  in 
the  near-infrared. 

The  development  with  the  aqueous  solution  is  pref- 
erably  done  within  an  interval  of  5  to  1  20  seconds.  The 
aqueous  solution  has  an  alkaline  pH  when  the 
hydrophilic  binder  of  the  second  layer  is  a  water  insolu- 
ble,  alkali  soluble  or  swellable  resin.  The  aqueous  solu- 
tion  has  a  neutral  or  an  alkaline  pH  when  the  hydrophilic 
binder  of  the  second  layer  is  a  water  soluble  resin.  More 
preferably  in  this  case  water  such  as  tap  water  is  used. 

Thus  the  imaged  parts  of  the  first  layer  that  were 
rendered  more  penetrable  for  the  aqueous  alkaline 
solution  upon  exposure  and  the  parts  of  the  underlying 
layer  are  cleaned-out  whereby  a  positive  working  print- 
ing  plate  is  obtained.  To  obtain  a  negative  working  print- 
ing  plate,  the  laser  imaged  parts  of  the  layer  are 
rendered  less  penetrable  for  the  aqueous  alkaline  solu- 
tion  upon  image-wise  exposure,  thus  the  non-imaged 
parts  of  the  top  layer  and  the  parts  of  the  underlying 
layer  are  cleaned  out. 

According  to  another  embodiment  of  the  method  in 
accordance  with  the  present  invention,  the  imaging  ele- 
ment  is  first  mounted  on  the  printing  cylinder  of  the 
printing  press  and  then  image-wise  exposed  directly  on 
the  press.  Subsequent  to  exposure,  the  imaging  ele- 
ment  can  be  developed  as  described  above. 

The  printing  plate  of  the  present  invention  can  also 
be  used  in  the  printing  process  as  a  seamless  sleeve 
printing  plate.  In  this  option  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  slided  on  the  print  cylinder  instead  of 
applying  in  a  classical  way  a  classically  formed  printing 
plate.  More  details  on  sleeves  are  given  in  "Grafisch 

5  Nieuws"  ed.  Keesing,  15,  1995,  page  4  to  6. 
In  addition  to  the  IR-sensitive  compound  the  first 

layer  may  comprise  a  compound  sensitive  to  visible  light 
and/or  UV-radiation  to  sensitise  this  layer  to  visible  light 
and/or  UV-radiation. 

10  After  the  development  of  an  image-wise  exposed 
imaging  element  with  an  aqueous  solution  and  drying 
the  obtained  plate  can  be  used  as  a  printing  plate  as 
such.  However  it  is  preferred  to  treat  said  plate  with  a 
gumming  solution.  A  gumming  solution  contains  a  water 

15  soluble  (co)polymers  for  example  synthetic  homo-  or 
copolymers  such  as  polyvinylalcohol,  a 
poly(meth)acrylic  acid,  a  poly(meth)acrylamide,  a  poly- 
hydroxyethyl(meth)acrylate,  a  polyvinylmethylether  or 
natural  binders  such  as  gelatin,  a  polysaccharide  such 

20  as  e.g.  dextran,  pullulan,  cellulose,  arabic  gum,  alginic 
acid.e.g.  However,  it  is  also  possible  to  bake  a  gummed 
or  ungummed  developed  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 

25  plates  can  be  baked  at  a  temperature  of  230°C  for  5 
minutes,  at  a  temperature  of  1  50°C  for  1  0  minutes  or  at 
a  temperature  of  120°C  for  30  minutes. 

The  following  examples  illustrate  the  present  inven- 
tion  without  limiting  it  thereto.  All  parts  are  by  weight 

30  unless  otherwise  specified. 

EXAMPLE  1 

Preparation  of  the  lithographic  base 
35 

A  0.20  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 

40  grained  using  an  alternating  current  in  an  aqueous  solu- 
tion  containing  4  g/l  of  hydrochloric  acid,  4  g/l  of  hydro- 
boric  acid  and  5  g/l  of  aluminum  ions  at  a  temperature  of 
35°C  and  a  current  density  of  1  200  A/m2  to  form  a  sur- 
face  topography  with  an  average  center-line  roughness 

45  Ra  of  0.5  nm. 
After  rinsing  with  demineralized  water  the  alumi- 

num  foil  was  then  etched  with  an  aqueous  solution  con- 
taining  300  g/l  of  sulfuric  acid  at  60°C  for  1  80  seconds 
and  rinsed  with  demineralized  water  at  25°C  for  30  see- 

so  onds. 
The  foil  was  subsequently  subjected  to  anodic  oxi- 

dation  in  an  aqueous  solution  containing  200  g/l  of  sul- 
furic  acid  at  a  temperature  of  45°C,  a  voltage  of  about 
1  0  V  and  a  current  density  of  1  50  A/m2  for  about  300 

55  seconds  to  form  an  anodic  oxidation  film  of  3.00  g/m2  of 
Al203,  then  washed  with  demineralized  water,  post- 
treated  with  a  solution  containing  polyvinylphosphonic 
acid(  2.2  g/m2). 

6 
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Preparation  of  the  imaging  element 

An  imaging  element  according  to  the  invention  was  pre- 
pared  by  first  coating  on  the  lithographic  base  from  an 
aqueous  medium  a  layer  composed  of  74.6%  PMMA-  s 
latex,  particle  size  320  nm  stabilised  with  Hostapal  B, 
18.7  %  polyvinylpyrrolidone,  1.1%  polyvinylalcohol  and 
5.6%  of  a  Cu-phthalocyanine  pigment  dispersion  in  a 
dry  thickness  of  1  g/m2.  Thereon  is  coated  a  layer  com- 
prising  49.4%  of  a  Carbon  Black  dispersion,  36.4  %  w 
nitrocellulose,  1%  Solsperse  5000,  5%  Solsperse 
28000,  6.8%  Cymel  301  and  1.4%  p-Toluenesulphonic 
acid  at  a  dry  thickness  of  1  .5g/m2. 
In  a  comparative  example  a  material  was  prepared, 
without  second  layer;  the  toplayer  being  directly  coated  15 
onto  the  lithographic  base. 

The  obtained  elements  were  heated  for  2  days  at 
57°C  and  34%  relative  humidity,  to  assure  a  good  phys- 
ical  and  chemical  stability  of  the  top  layer. 
Both  materials  were  imaged  with  an  external  drum  IR-  20 
laser  imaging  apparatus  (NdYLF  laser  1060  nm,  drum- 
speed  8  m/s,  at  adressabilities  5000  dpi  and  200  dpi, 
power  level  in  image  plane  345  mW,  spot  size  10  ym), 
and  develped  in  tap  water  (handdevelopment)  and  said 
plate  was  subsequently  baked  for  2  minutes  at  200°C.  25 
With  the  material  having  no  first  layer  no  selective 
clean-out  could  be  obtained  : 

An  imaging  element  according  to  the  invention  was  pro- 
duced  by  preparing  the  following  coating  composition 
and  coating  it  to  an  hydrophilic  aluminium  base  in  an 
amount  of  30  g/m2  (wet  coating  amount)  and  drying  it  at  ss 
40°C. 

•  Preparation  of  the  coating  composition 

To  1  40  g  of  a  20  %  dispersion  of  polymethylmethacr- 
ylate  polymer  (particle  diameter  of  320  nm)  stabilized 
with  Hostapal  B  (available  from  Hoechst)  in  deionized 
water  was  subsequently  added,  while  stirring,  707  g  of 
deionized  water,  1  33  g  of  a  5  %  solution  of  polyvinylpyr- 
rolidone  (LUVISKOL  K90  available  from  BASF)  in  water 
and  20  g  of  a  dispersion  containing  2%  of  polyvinyl  alco- 
hol  and  10%  of  a  dye  (Heliogenblau  D7565  available 
from  BASF)  stabilized  with  Ultravon  W  (available  from 
Ciba-Geigy)  in  deionized  water. 

•  Preparation  of  the  heat-sensitive  layer. 

A  heat-sensitive  layer  according  to  the  invention  was 
produced  by  preparing  the  following  coating  composi- 
tion  and  coating  it  to  the  above  described  layer  in  an 
amount  of  50  g/m2  (wet  coating  amount)  and  drying  it  at 
40°C. 

•  Preparation  of  the  heat-sensitive  coating  composition 

To  176  g  of  dispersion  containing  12,5  wt%  of  Spezials- 
chwarz  250  (available  from  Degussa),  1,25  wt%  of 
Nitrocellulose  E950  (available  from  Wolff  Walsrode  AG), 
0,25  wt%  of  Solsperse  5000  (available  from  Zeneca 
Resins  BV)  and  1  ,25  wt%  of  Solsperse  28000  (available 
from  Zeneca  Resins  BV)  in  etylacatate  were  subse- 
quently  added,  while  stirring,  135,8  g  of  a  10  wt%  solu- 
tion  of  Nitrocellulose  E950  (available  from  Wolff 
Walsrode  AG)  in  ethylacetate,  476  g  of  ethylacetate, 
507  g  of  butylacetate,  15,0  g  of  a  20  wt%  solution  of 
CYMEL  301  (available  from  Dyno  Cyanamid)  in  ethyla- 
cetate  and  5,84  g  of  a  10  wt%  solution  of  p-toluenesul- 
fonic  acid  in  ethylacetate. 

•  Preparation  of  a  printing  plate  and  making  copies  of  the 
original. 

The  above  described  imaging  element  was  imaged 
(exposed)  by  means  of  a  NdYLF  laser  (1  064  nm  /  Exter- 
nal  Drum  /  4,4  m/s  /  plane  energy  345  mW)  and  hereaf- 
ter  the  exposed  parts  are  washed-off  manually  with 
water.  The  printing  plate  was  then  heated  for  2  minutes 
at  200°C. 
Printing  was  carried  out  on  a  GT046  offsetpress 
equipped  with  a  Heidelberg  ™  semi-film  dampening  sys- 
tem.  As  ink,  ABDICK  1020  ™  and  as  dampening  liquid 
Rotamatic  commercially  available  from  Unigrafica 
Gmbh  were  used. 
Prints  were  obtained  without  any  ink  uptake  in  the 
exposed  areas. 

-  Optical  density  (Macbeth  RD91  8-SB/Black  filter) 
30 

exposed  parts  :  1  .2 
non-exposed  parts  :  1  .3 
With  the  material  having  a  second  layer  a 
selective  clean-out  could  be  obtained,  with  full 
clean-out  in  the  imaged  parts  :  35 

-  Optical  density  (Macbeth  RD91  8-SB/Black  filter) 

exposed  parts  :  0.00 
non-exposed  parts  :  1  .2  40 
This  plate  was  used  for  printing  on  an  Heidel- 
berg  GTO  printing  machine  with  a  conventional 
ink  (ABDick  1020)  and  fountain  solution  (Rota- 
matic),  resulting  in  good  prints,  i.e.  no  ink 
uptake  in  the  exposed  parts  and  good  ink-  45 
uptake  in  the  non-exposed  parts. 

EXAMPLE  2 

Preparation  of  the  imaging  elements.  so 
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EXAMPLE  3  : 

•  Preparation  of  the  imaging  elements. 

An  imaging  element  according  to  the  invention  was  pro- 
duced  by  preparing  the  following  coating  composition 
and  coating  it  to  an  hydrophilic  aluminium  base  in  an 
amount  of  30  g/m2  (wet  coating  amount)  and  drying  it  at 
40°C. 

•  Preparation  of  the  coating  composition 

To  200  g  of  a  1  0  %  dispersion  of  polystyrene  polymer 
(particle  diameter  of  1  1  4  nm)  stabilized  with  Mersolat 
K30  (available  from  Bayer)  in  deionized  water  was  sub- 
sequently  added,  while  stirring,  514  g  of  deionized 
water,  266  g  of  a  5  %  solution  of  polyvinylpyrrolidone 
(LUVISKOL  K90  available  from  BASF)  in  water  and  20  g 
of  a  dispersion  containing  2%  of  polyvinyl  alcohol  and 
10%  of  a  dye  (Heliogenblau  D7565  available  from 
BASF)  stabilized  with  Ultravon  W  (available  from  Ciba- 
Geigy)  in  deionized  water. 

•  Preparation  of  the  heat-sensitive  layer. 

A  heat-sensitive  layer  according  to  the  invention  was 
produced  by  preparing  the  following  coating  composi- 
tion  and  coating  it  to  the  above  described  layer  in  an 
amount  of  50  g/m2  (wet  coating  amount)  and  drying  it  at 
40°C. 

•  Preparation  of  the  heat-sensitive  coating  composition 

To  240  g  of  dispersion  containing  12,5  wt%  of  Spezials- 
chwarz  250  (available  from  Degussa),  1,25  wt%  of 
Nitrocellulose  E950  (available  from  Wolff  Walsrode  AG), 
0,25  wt%  of  Solsperse  5000  (available  from  Zeneca 
Resins  BV)  and  1  ,25  wt%  of  Solsperse  28000  (available 
from  Zeneca  Resins  BV)  in  etylacatate  were  subse- 
quently  added,  while  stirring,  1  1  4  g  of  a  1  0  wt%  solution 
of  Nitrocellulose  E950  (available  from  Wolff  Walsrode 
AG)  in  ethylacetate,  728  g  of  ethylacetate,  699  g  of  buty- 
lacetate,  13,0  g  of  a  20  wt%  solution  of  CYMEL  301 
(available  from  Dyno  Cyanamid)  in  ethylacetate  and  5,0 
g  of  a  10  wt%  solution  of  p-toluenesulfonic  acid  in  ethy- 
lacetate. 

•  Preparation  of  a  printing  plate  and  making  copies  of  the 
original. 

The  above  described  imaging  element  was  imaged 
(exposed)  by  means  of  a  NdYLF  laser  (1  064  nm  /  Exter- 
nal  Drum  /  4,4  m/s  /  plane  energy  345  mW)  and  hereaf- 
ter  the  exposed  parts  are  washed-off  manually  with 
water.  The  printing  plate  was  then  heated  for  2  minutes 
at  230°C. 
Printing  was  carried  out  on  a  Rotaprint  R35  offsetpress 
equipped  with  a  dampening  system.  As  ink,  Van  Son 

RB2329  ™  and  as  dampening  liquid  Rotamatic  commer- 
cially  available  from  Unigrafica  Gmbh  were  used. 
Prints  were  obtained  without  any  ink  uptake  in  the 
exposed  areas. 

5 
EXAMPLE  4  : 

•  Preparation  of  the  imaging  elements. 

10  An  imaging  element  according  to  the  invention  was  pro- 
duced  by  preparing  the  following  coating  composition 
and  coating  it  to  an  hydrophilic  aluminium  base  in  an 
amount  of  30  g/m2  (wet  coating  amount)  and  drying  it  at 
40°C. 

15 
°  Preparation  of  the  coating  composition 

To  77,5  g  of  a  24  %  dispersion  of  polymethylmethacr- 
ylate  polymer  (particle  diameter  of  1  micron)  stabilized 

20  with  Hostapal  W  (available  from  Hoechst)  in  deionized 
water  was  subsequently  added,  while  stirring,  722,5  g  of 
deionized  water,  1  80  g  of  a  5  %  solution  of  polyvinylpyr- 
rolidone  (LUVISKOL  K90  available  from  BASF)  in  water 
and  20  g  of  a  dispersion  containing  2%  of  polyvinyl  alco- 

25  hol  and  10%  of  a  dye  (Heliogenblau  D7565  available 
from  BASF)  stabilized  with  Ultravon  W  (available  from 
Ciba-Geigy)  in  deionized  water. 

•  Preparation  of  the  heat-sensitive  layer. 
30 

A  heat-sensitive  layer  according  to  the  invention  was 
produced  by  preparing  the  following  coating  composi- 
tion  and  coating  it  to  the  above  described  layer  in  an 
amount  of  50  g/m2  (wet  coating  amount)  and  drying  it  at 

35  40°C. 

•  Preparation  of  the  heat-sensitive  coating  composition 

To  240  g  of  dispersion  containing  12,5  wt%  of  Spezials- 
40  chwarz  250  (available  from  Degussa),  1,25  wt%  of 

Nitrocellulose  E950  (available  from  Wolff  Walsrode  AG), 
0,25  wt%  of  Solsperse  5000  (available  from  Zeneca 
Resins  BV)  and  1  ,25  wt%  of  Solsperse  28000  (available 
from  Zeneca  Resins  BV)  in  etylacatate  were  subse- 

ts  quently  added,  while  stirring,  1  1  4  g  of  a  1  0  wt%  solution 
of  Nitrocellulose  E950  (available  from  Wolff  Walsrode 
AG)  in  ethylacetate,  728  g  of  ethylacetate,  699  g  of  buty- 
lacetate,  13,0  g  of  a  20  wt%  solution  of  CYMEL  301 
(available  from  Dyno  Cyanamid)  in  ethylacetate  and  5,0 

so  g  of  a  1  0  wt%  solution  of  p-toluenesulfonic  acid  in  ethy- 
lacetate. 

•  Preparation  of  a  printing  plate  and  making  copies  of  the 
original. 

55 
The  above  described  imaging  element  was  imaged 
(exposed)  by  means  of  a  NdYLF  laser  (1  064  nm  /  Exter- 
nal  Drum  /  4,4  m/s  /  plane  energy  345  mW)  and  hereaf- 
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ter  the  exposed  parts  are  washed-off  manually  with 
water.  The  printing  plate  was  then  heated  for  5  minutes 
at  230°C. 
Printing  was  carried  out  on  a  GT046  offsetpress 
equipped  with  a  Heidelberg  ™  semi-film  dampening  sys-  5 
tern.  As  ink,  ABDICK  1020  ™  and  as  dampening  liquid 
Rotamatic  commercially  available  from  Unigrafica 
Gmbh  were  used. 
Prints  were  obtained  without  any  ink  uptake  in  the 
exposed  areas.  ro 

Claims 

1.  A  heat-sensitive  imaging  element  for  making  litho- 
graphic  printing  plates  comprising  a  lithographic  15 
base  having  a  hydrophilic  surface,  a  hydrophobic 
first  layer  that  is  sensitive  to  heat  including  at  least 
a  hydrophobic  polymer  and  a  compound  that  is 
capable  of  converting  light  into  heat,  said  layer  hav- 
ing  a  decreased  or  increased  capacity  for  being  20 
penetrated  and/or  solubilised  by  an  aqueous  devel- 
oper  upon  exposure  to  actinic  light,  characterized  in 
that  said  imaging  element  comprises  a  second 
layer  located  between  the  first  layer  and  the 
hydrophilic  surface  and  including  a  dispersed  25 
hydrophobic  thermoplastic  polymer  latex,  said  sec- 
ond  layer  being  soluble  or  dispersible  in  an  aque- 
ous  solution. 

2.  A  heat  sensitive  imaging  element  according  to  30 
claim  1  wherein  said  second  layer  is  desensitized 
for  visible  and  UV  irradiation. 

3.  A  heat  sensitive  imaging  element  according  to 
claim  1  or  2  wherein  said  hydrophobic  thermoplas-  35 
tic  polymer  latex  present  in  the  second  layer  is  dis- 
persed  in  a  hydrophilic  binder. 

4.  A  heat  sensitive  imaging  element  according  to 
claim  3  wherein  said  hydrophobic  thermoplastic  40 
polymer  latex  present  in  the  second  layer  is  dis- 
persed  in  a  water  soluble  hydrophilic  binder. 

5.  A  heat  sensitive  imaging  element  according  to 
claim  1  or  2  wherein  said  hydrophobic  thermoplas-  45 
tic  polymer  latex  present  in  the  second  layer  is  dis- 
persed  without  a  binder. 

6.  A  heat  sensitive  imaging  element  according  to 
claim  5  wherein  said  hydrophobic  thermoplastic  so 
polymer  latex  present  in  the  second  layer  contains 
a  water  dispersing  functional  group. 

7.  A  heat  sensitive  imaging  element  according  to  any 
of  claims  1  to  6  wherein  said  hydrophobic  thermo-  ss 
plastic  polymer  latex  present  in  the  second  layer  is 
capable  of  coagulation  upon  heat  rendering  the 
hydrophobic  latex  insoluble  in  plain  water  or  an 

aqueous  liquid. 

8.  A  heat  sensitive  imaging  element  according  to  any 
of  claims  1  to  7  wherein  said  compound  capable  of 
converting  light  into  heat  is  an  infrared  absorbing 
component. 

9.  A  heat  sensitive  imaging  element  according  to  any 
of  claims  1  to  8  wherein  said  hydrophobic  polymer 
present  in  the  first  layer  is  nitrocellulose. 

10.  A  method  for  obtaining  lithographic  printing  plates 
comprising  the  steps  of  image-wise  exposing  to 
actinic  light  a  heat-sensitive  imaging  element 
according  to  any  of  claims  1  to  9  and  developing 
said  exposed  imaging  element  by  means  of  an 
aqueous  solution. 

11.  A  method  for  obtaining  lithographic  printing  plates 
comprising  the  steps  of  image-wise  exposing  to 
actinic  light  a  heat-sensitive  imaging  element 
according  to  claim  4  and  developing  said  exposed 
imaging  element  by  means  of  water. 

12.  A  method  for  obtaining  lithographic  printing  plates 
according  to  claim  10  or  11  wherein  after  said 
developing  step  with  water  or  an  aqueous  solution 
the  heat  sensitive  imaging  element  is  baked. 

13.  A  method  for  obtaining  lithographic  printing  plates 
according  to  any  of  claims  1  0  to  12  wherein  inbe- 
tween  said  developing  step  with  water  or  an  aque- 
ous  solution  and  said  baking  step  the  heat  sensitive 
imaging  element  is  treated  with  a  gumming  solu- 
tion. 
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