
European  Patent  Office  ©  Publication  number:  0  0 0 0   0 8 2  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  78200022.8  ©  Int.  CI.2:  G  03  C  1/68,   G  03  F  7 / 1 0  

®  Date  of  filing:  01.06.78 

©  Priority:  01.06.77  GB  23203/77 

©  Date  of  publication  of  application: 
20.12.78  Bulletin  78/1 

©  Designated  Contracting  States: 
BEDEGB 

©  Applicant:  AGFA-GEVAERT  Naamloze  Vennootschap, 
Septestraat  27, 
B-2510  Mortsel  (BE) 

@  Inventor:  Van  Goetham,  Hugo  Vital, 
Eugenio  Pacellilaan  38, 
B-2520  Edegem  (BE) 

@  Inventor:  Stroobants,  Marcel  August, 
Lenaertsstraat  30, 
B-2960  Muizen  (BE) 

@  Inventor:  De  Winter,  Walter  Frans, 
Parklaan  11, 
B-2232  'S-Gravenwezel  (BE) 

©  Production  of  image-wise  modified  elements  and  material  suitable  therefor  comprising  a  colloid  layer  containing 
polymers  with  oxime  groups. 

©  A  radiation-sensitive  material  is  described  that  com- 
prises  a  hydrophilic  colloid  layer  containing  a  dispersed 
phase  of  at  least  one  radiation  sensitive  polymer  the  polymer 
chain  of  which  comprises  units  with  side  substituents  con- 
taining  oxime  ester  groups.  Upon  imagewise  exposure  to 
actinic  radiation  of  the  polymer  in  the  exposed  areas  reduces 
the  permeability  of  the  hydrophilic  colloid  layer  for  an  etch- 
ant  in  the  absence  of  any  ethylenically  unsaturated  mono- 
mer.  The  layer  having  upon  imagewise  exposure  to  radiation 
image-wise  differentiations  in  permeability  for  an  etchant 
can  be  used  as  etch-resist,  without  needing  a  washing  away 
step,  to  modify  image-wise  the  surface  of  an  element  e.g.  to 
produce  printed  circuits  or  printing  forms. 

CM 
00 
o  

o  
o  
o  

Q. 
UJ 

Croydon  Printing  Company  Ltd. 

A   radiation-sensitive  material  is  described  that  com- 
prises  a  hydrophilic  colloid  layer  containing  a  dispersed 
phase  of  at  least  one  radiation  sensitive  polymer the  polymer 
chain  of  which  comprises  units  with  side  substituents  con- 
taining  oxime  ester  groups.  Upon  imagewise  exposure  to 
actinic  radiation  of the  polymer  in  the  exposed  areas  reduces 
the  permeability  of  the  hydrophilic  colloid  layer  for  an  etch- 
ant  in  the  absence  of  any  ethylenically  unsaturated  mono- 
mer.  The  layer  having  upon  imagewise  exposure  to  radiation 
image-wise  differentiations  in  permeability  for  an  etchant 
can  be  used  as  etch-resist,  without  needing  a  washing  away 
step,  to  modify  image-wise  the  surface  of  an  element  e.g.  to 
produce  printed  circuits  or  printing  forms. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   and  m a t e -  

r i a l s   f o r   p r o d u c i n g   i m a g e - w i s e   m o d i f i e d   e l e m e n t s .   T h i s  

m e t h o d   and  m a t e r i a l s   can  be  u s e d   e . g .   in   t h e   p r o d u c t i o n  

of  p r i n t e d   c i r c u i t s ,   in   p h o t o c h e m i c a l   t o o l i n g ,   in   t h e  

p r o d u c t i o n   of   p r i n t i n g   f o r m s   e t c .   A c c o r d i n g   to  t h i s  

m e t h o d   t he   s u r f a c e   of  an  e l e m e n t   or  t h e   e l e m e n t   i t s e l f  

i s   m o d i f i e d   i m a g e - w i s e .   The  i m a g e - w i s e   m o d i f i c a t i o n   o f  

an  e l e m e n t   or   of  i t s   s u r f a c e   in   c o n f o r m i t y   w i t h   an  i m a g e -  

w i s e   e x p o s u r e   o c c u r s   by  means   of  an  e t c h a n t ,   whose   a c t i o n  

i s   i m a g e - w i s e   c o n t r o l l e d   by  means   of  an  e t c h - r e s i s t .  

V a r i o u s   k i n d s   of  e t c h   r e s i s t s   a r e   k n o w n .   In  t h e  

p r e p a r a t i o n   of  p r i n t i n g   f o r m s   e s p e c i a l l y   t h e   p r e p a r a t i o n  

of  g r a v u r e   p r i n t i n g   f o r m s ,   t h e   e t c h   r e s i s t   c o n t r o l s  

i m a g e - w i s e   t h e   a c t i o n   of  t h e   e t c h a n t   so  t h a t   t h e   s u r f a c e  

of  t h e   u n d e r l y i n g   p r i n t i n g   member   i s   m o d i f i e d   i m a g e - w i s e  

so  as  to   o b t a i n   more  or  l e s s   d e p r e s s e d   a r e a s .  

The  d e p r e s s e d   a r e a s   or  c a v i t i e s   w i l l   r e c e i v e   t h e  

p r i n t i n g   i n k ,   w h i c h   i n k   i s   t r a n s f e r r e d   f r o m   t h e s e   c a v i -  

t i e s   or  i n k   c e l l s   to  t h e   p r i n t i n g   s t o c k .   The  t r a n s f e r  

of  i n k   to  t h e   p r i n t i n g   s t o c k   i s   e . g .   due  to  t h e   s u c t i o n  

of  t h e   p r i n t i n g   s t o c k ,   t h e   a d h e s i o n   p o w e r   a n d / o r   v i s c o -  

s i t y   of  t he   i n k   e t c .  

The  e t c h   r e s i s t   c o n t r o l l i n g   t h e   a c t i o n   of  t h e   e t -  



c h a n t   on  t h e   u n d e r l y i n g   p r i n t i n g   member   may  c o n s i s t   e . g .  

of  a  h a r d e n e d   r e l i e f   p a t t e r n .   The  t h i n n e r   s a i d   p a t t e r n ,  

t h e   more  i n t e n s e   t h e   e t c h i n g ,  i n   o t h e r   w o r d s   t h e   d e e p e r  

t h e   e t c h a n t   a t t a c k s   t h e   e l e m e n t   to   be  e t c h e d .  

The  o v e r w h e l m i n g   p a r t   of  g r a v u r e   p r i n t i n g   i s   p e r -  

f o r m e d   w i t h   t h e   a i d   of  c a r b o n   t i s s u e   or  p i g m e n t   p a p e r .  

C a r b o n   t i s s u e   or   p i g m e n t   p a p e r   c o m p r i s e s   a  g e l a t i n   l a y e r ,  

w h i c h   i s   made  s e n s i t i v e   to   u l t r a - v i o l e t   l i g h t   by  m e a n s  

of  an  a q u e o u s   s o l u t i o n   of  a l k a l i -   or  ammonium  d i c h r o m a t e .  

A f t e r   c a r e f u l   d r y i n g ,   t h e   s o - c a l l e d   " d i c h r o m a t e d   g e l a t i n "  

l a y e r   i s   e x p o s e d   e . g .   t h r o u g h   a  c o n t i n u o u s   t o n e   i m a g e  

and  a  g r a v u r e   s c r e e n .   The  g e l a t i n   h a r d e n s   in   c o n f o r m i t y  

w i t h   t h i s   e x p o s u r e .   The  c a r b o n   t i s s u e   i s   t h e n   a d h e r e d  

to  t h e   p r i n t i n g   s u r f a c e ,   w h i l e   p r e s s u r e   and  m o i s t u r e   a r e  

a p p l i e d .   By  t h e   a c t i o n   of  w a t e r   t h e   g e l a t i n   l a y e r   s w e l l s  

and  f i r m l y   a d h e r e s   to   t h e   p r i n t i n g   s u r f a c e ,   w h i c h   h a d  

b e e n   h y d r o p h i l i z e d   b e f o r e h a n d .   S u b s e q u e n t l y ,   t h e   u n e x -  

p o s e d   and  t h u s   u n h a r d e n e d   g e l a t i n   i s   w a s h e d   away  w i t h  

warm  w a t e r ,   w h e r e a s   t h e   p r i n t i n g   e l e m e n t   r e m a i n s   c o v e r e d  

w i t h   an  e x p o s e d   and  h a r d e n e d   e t c h   r e s i s t   f o r m i n g   a  g e l a -  

t i n   r e l i e f   p a t t e r n .   At  t h i s   s t a g e   an  e t c h a n t   can   b e  

a p p l i e d .   The  a c t i o n   of  s u c h   e t c h a n t   on  t h e   u n d e r l y i n g  

p r i n t i n g   e l e m e n t   i s   p r o p o r t i o n a l   to  t h e   t h i c k n e s s   o f  

s a i d   r e l i e f   p a t t e r n .  

The  q u a l i t y   of  t h e   p r i n t i n g   f o rm  made  by  means   o f  

c a r b o n   t i s s u e   h i g h l y   d e p e n d s   u p o n   t h e   s k i l l   of  t he   w o r k -  

i n g   p e r s o n n e l   and  on  t h e   w o r k i n g   c o n d i t i o n s   s u c h   as  t h e  

t e m p e r a t u r e   and  t h e   r e l a t i v e   h u m i d i t y .   M o r e o v e r ,   p i g m e n t  

p a p e r   h a s   two  v e r y   i m p o r t a n t   d r a w b a c k s ,   f i r s t   t h e   " d a r k  

r e a c t i o n " ,   w h i c h   i n i t i a t e s   t h e   h a r d e n i n g   of  t h e   g e l a t i n  

w i t h o u t   any  e x p o s u r e   and  s e c o n d l y   t he   c o n t i n u e d   h a r d e n i n g  

of  t h e   e x p o s e d   " d i c h r o m a t i c   g e l a t i n " ,   even   when  t h e   e x -  

p o s u r e   h a s   c e a s e d .   In   s p i t e   of  t h e s e   d r a w b a c k s ,   g r a v u r e  

p r i n t i n g   b a s e d   upon   c a r b o n   t i s s u e   p r o v i d e s   good   p r i n t i n g  



q u a l i t y ,   v i z .   h i g h   d e n s i t y   p r i n t i n g   v a l u e s ,   good   t o n e  

r e n d e r i n g ,   h i g h   r u n s ,   and  c o n s i s t e n t   c o l o u r   r e p r o d u c t i o n .  

B e c a u s e   of  t h e   d e p e n d e n c y   on  many  v a r i a b l e s   i t   i s  

n e c e s s a r y   to  s i m p l i f y   t h e   p r e p a r a t i o n   of  g r a v u r e   p r i n t i n g  

f o r m s .   I t   h a s   b e e n   p r o p o s e d   t h e r e f o r e   to  u se   more  c o n s i s -  

t e n t   p r o d u c t s   and  m e t h o d s .   Fo r   e x a m p l e   in   t h e   U S - P a t e n t  

S p e c i f i c a t i o n   2 , 7 6 0 , 8 6 3   of   L o u i s   P l a m b e c k   J r .   i s s u e d  

A u g u s t   28,   1 9 5 6 ,   a  m a t e r i a l   i s   d e s c r i b e d ,   w h i c h   c o m p r i s e s  

a  l a y e r   c o n s i s t i n g   of   a  h o m o g e n e o u s   m i x t u r e   of  a  p h o t o -  

p o l y m e r i s a b l e   e t h y l e n i c a l l y   u n s a t u r a t e d   m o n o m e r ,   a  p h o t o -  

i n i t i a t o r ,   and  a  b i n d e r .   Upon  i m a g e - w i s e   e x p o s u r e   t h e  

m o n o m e r s   in  t he   h o m o g e n e o u s   m i x t u r e   p o l y m e r i z e   i m a g e - w i s e ,  

w h e r e a s   t h e   u n e x p o s e d   a r e a s   r e m a i n   u n p o l y m e r i z e d .   T h e  

u n e x p o s e d   a r e a s   a r e   w a s h e d   a w a y .  

H o m o g e n e o u s   m i x t u r e s   of  p h o t o p o l y m e r i z a b l e   m o n o m e r s  

and  of  a  p h o t o i n i t i a t o r   in   a  b i n d e r   a r e   e x t r e m e l y   s e n s i -  

t i v e   to  p o l y m e r i z a t i o n   i n h i b i t i n g   p h e n o m e n o n s   c a u s e d   b y  

o x y g e n .  

To  o v e r c o m e   o x y g e n   i n h i b i t i o n   as  o c c u r s   in   t he   p h o t o -  

p o l y m e r i z a t i o n   of  p h o t o p o l y m e r i z a b l e   m o n o m e r s   h o m o g e n e o u s -  

ly   m i x e d   w i t h   a  p h o t o i n i t i a t o r   in   a  h y d r o p h i l i c   c o l l o i d  

b i n d e r   i t   h a s   b e e n   p r o p o s e d   in   t h e   US  P a t e n t   S p e c i f i c a t i o n  

3 , 4 1 8 , 1 1 8   of  G len   A n t h o n y   Thommes  and  P e t e r   W a l k e r   i s s u e d  

D e c e m b e r   24,   1 9 6 8 ,   to  u se   a  h e t e r o g e n e o u s   d i s p e r s i o n   o f  

p h o t o p o l y m e r i z a b l e   monomer   and  of  p h o t o i n i t i a t o r   in   a  

h y d r o p h i l i c   c o l l o i d   b i n d e r .  

In   t h e   US  P a t e n t   S p e c i f i c a t i o n   3 , 7 1 8 , 4 7 3   of  J o s e p h  

Edmund  G e r v a y   and  P e t e r   W a l k e r   i s s u e d   F e b r u a r y   27,   1 9 7 3  

a  m a t e r i a l   f o r   f o r m i n g   an  e t c h   r e s i s t   i s   d e s c r i b e d   w h i c h  

c o m p r i s e s   a  h y d r o p h i l i c   c o l l o i d   l a y e r   i n c l u d i n g   a  d i s -  

p e r s e d   p h a s e   of  an  e t h y l e n i c a l l y   u n s a t u r a t e d   monomer   a n d  

a  f r e e - r a d i c a l   p h o t o i n i t i a t o r .   Upon  i m a g e - w i s e   e x p o s u r e ,  

i m a g e - w i s e   p h o t o p o l y m e r i z a t i o n   t a k e s   p l a c e   so  t h a t   t h e  

d i f f u s i b i l i t y   of  an  e t c h a n t   t h r o u g h   t h e   b i n d e r   l a y e r   i s  



r e d u c e d   i m a g e - w i s e .   The  i m a g e - w i s e   p o l y m e r i z a t i o n   of  t h i s  

m a t e r i a l   c h a n g e s   t h e   c h e m i c a l   and  p h y s i c a l   b e h a v i o u r   o f  

t h e   h e t e r o g e n e o u s   l a y e r .   In   t h e   p r o c e s s   a c c o r d i n g   to  t h e  

a b o v e - m e n t i o n e d   P a t e n t   S p e c i f i c a t i o n   t h e r e   i s   no  n e e d   t o  

wash  away  t h e   u n p o l y m e r i z e d   m o n o m e r s .  

In  t h e   a b o v e   p r o c e d u r e s   of  m a k i n g   e t c h   r e s i s t s   b a s e d  

on  t h e   p h o t o i n i t i a t e d   p o l y m e r i z a t i o n   of  e t h y l e n i c a l l y  

u n s a t u r a t e d   m o n o m e r s   a l l   k i n d s   of  p h o t o i n i t i a t o r s   can  b e  

u s e d .  

N o n - p o l y m e r i c   as  w e l l   as  p o l y m e r i c   c o m p o u n d s   c o n -  

t a i n i n g   ox ime   e s t e r   g r o u p s   a r e   known  f r o m   US  P a t e n t   S p e -  

c i f i c a t i o n   3 , 5 5 8 , 3 0 9   of  U r b a i n   L e o p o l d   L a r i d o n   and  G e r a r d  

A l b e r t   D e l z e n n e   i s s u e d   J a n u a r y   26,   1971  f o r   u s e   as  p h o t o -  

i n i t i a t o r   in   t h e   p h o t o p o l y m e r i z a t i o n   of  e t h y l e n i c a l l y   u n -  

s a t u r a t e d   m o n o m e r s   and  to  make  e t c h   r e s i s t s   w i t h   t h e  

w a s h i n g - a w a y   s t e p   a c c o r d i n g   to  t h e   m e t h o d   of  t h e   a b o v e  

US  P a t e n t   2 , 7 6 0 , 8 6 3 .   T h e s e   p h o t o i n i t i a t o r s   can   of  c o u r s e  

a l s o   be  u s e d   i n   t h e   p r o c e d u r e   of  t h e   a b o v e   US  P a t e n t  

S p e c i f i c a t i o n   3 , 7 1 8 , 4 7 3   w i t h o u t   w a s h i n g   away  s t e p .  

A c c o r d i n g   to  UK  P a t e n t   1 , 1 8 0 , 8 4 5   f i l e d   A u g u s t   8 ,  

1967  by  G e v a e r t - A g f a   N . V . ,   e t c h   r e s i s t   can   be  made  b y  

i m a g e - w i s e   p h o t o d e g r a d a t i o n   of  p o l y m e r s   c o n t a i n i n g   o x i m e  

e s t e r   g r o u p s   and   w a s h i n g   away  t h e   d e c o m p o s e d   p o l y m e r   i n  

t h e   e x p o s e d   a r e a s   by  m e a n s   of  s o l v e n t s   in   w h i c h   t h e   n o n -  

d e c o m p o s e d   p o l y m e r   in   t h e   u n e x p o s e d   a r e a s   i s   i n s o l u b l e .  

S u r p r i s i n g l y ,   i t   ha s   b e e n   f o u n d   t h a t   a  h y d r o p h i l i c  

c o l l o i d   l a y e r   c o n t a i n i n g   a  d i s p e r s e d   p h a s e   of  a  p o l y m e r  

w i t h   r e c u r r i n g   u n i t s   c o n t a i n i n g   oxime  e s t e r   g r o u p s   in   t h e  

s i d e - c h a i n   can   be  u s e d   to  f o rm  an  e t c h   r e s i s t ,   t h r o u g h  

w h i c h   a f t e r   i m a g e - w i s e   e x p o s u r e   an  e t c h a n t   d i f f u s e s  

i m a g e - w i s e ,   w i t h o u t   t h e   n e e d   of  a  w a s h i n g   away  s t e p   b e f o r e  

t h e   a p p l i c a t i o n   of  t h e   e t c h a n t   and  w i t h o u t   t h e   p r e s e n c e  

of  an  e t h y l e n i c a l l y   u n s a t u r a t e d   monomer   i n   t h e   l a y e r .  

The  p r e s e n t   i n v e n t i o n   t h u s   p r o v i d e s   a  p r o c e s s   f o r  



i m a g e - w i s e   m o d i f y i n g   t h e   s u r f a c e   of  an  e l e m e n t   by  m a k i n g  

an  e t c h a n t   d i f f u s e   t h r o u g h   a  l a y e r   a p p l i e d   to  s a i d   s u r -  

f a c e ,   t h i s   l a y e r   f o r m i n g   an  e t c h   r e s i s t   w i t h   i m a g e - w i s e  

d i f f e r e n t i a t i o n s   in   p e r m e a b i l i t y   f o r   an  e t c h a n t .   T h e  

s a i d   e t c h   r e s i s t   i s   f o r m e d   by  t h e   s t e p s   of  i m a g e - w i . s e  

e x p o s i n g   to  a c t i n i c   r a d i a t i o n   a  l a y e r   of  a  h y d r o p h i l i c  

c o l l o i d   b i n d e r   c o n t a i n i n g ,   in   t h e   a b s e n c e   of  any  e t h y -  

l e n i c a l l y   u n s a t u r a t e d   m o n o m e r i c   m a t e r i a l ,   a  d i s p e r s e d  

p h a s e   of  a t   l e a s t   one  r a d i a t i o n - s e n s i t i v e   p o l y m e r ,   t h e  

p o l y m e r   c h a i n   of  w h i c h   c o m p r i s e s   u n i t s   w i t h   s i d e - s u b s t i -  

t u - e n t s   c o n t a i n i n g   ox ime   e s t e r   g r o u p s .   By  t h e   e x p o s u r e  

to  a c t i n i c   r a d i a t i o n   t h e   p e r m e a b i l i t y   of  t h e   l a y e r   f o r  

an  e t c h a n t   i s   r e d u c e d   in   c o n f o r m i t y   w i t h   s a i d   e x p o s u r e .  

The  p h e n o m e n o n s   t a k i n g   p l a c e   in  t h e   p r o c e s s   of  t h e  

p r e s e n t   i n v e n t i o n   a r e   b e l i e v e d   to  be  t h e   f o l l o w i n g .   T h e  

h y d r o p h i l i c   b i n d e r   med ium  w h e r e i n   a  p o l y m e r ,   whose   p o l y -  

mer  c h a i n   c o m p r i s e s   u n i t s   w i t h   s i d e - s u b s t i t u e n t s   c o n -  

t a i n i n g   ox ime   e s t e r   g r o u p s ,   i s   h e t e r o g e n e o u s l y   d i s p e r s e d ,  

c o n s t i t u t e s   t he   m e d i u m ,   t h r o u g h   w h i c h   an  e t c h a n t   e . g .  

an  F e ( I I I ) c h l o r i d e   s o l u t i o n   can   d i f f u s e   in   c o n s e q u e n c e  

of  t h e   c a p i l l a r y   b e h a v i o u r   of  s a i d   m e d i u m .   Upon  e x p o s u r e  

to  a c t i n i c   r a d i a t i o n   t h e   ox ime   e s t e r   u n i t s   in   s a i d   p o l y -  

mer  f o r m   r a d i c a l s   w h i c h   c r o s s l i n k   w i t h   t h e   h y d r o p h i l i c  

b i n d e r   med ium  so  t h a t   t h e   c a p i l l a r i t y   of  t h e   l a y e r   i s  

r e d u c e d   and  t h u s   t h e   p e r m e a b i l i t y   of  t h e   l a y e r   f o r   a  

h y d r o p h i l i c   e t c h a n t   i s   r e d u c e d .  

By  t h e   t e r m   ox ime   e s t e r   g r o u p   i s   m e a n t   an  0 - a c y l -  

ox ime   g r o u p   of  t h e   f o r m u l a  C   =  N  -   0  -   CO -   R  w h e r e i n  

R  i s   an  o r g a n i c   g r o u p .  

P a r t i c u l a r l y   s u i t a b l e   p o l y m e r i c   c o m p o u n d s   h a v i n g  

s i d e - s u b s t i t u e n t s   c o m p r i s i n g   an  ox ime  e s t e r   g r o u p   a r e  

p o l y m e r s   o b t a i n e d   by  (1)  t h e   r e a c t i o n   of  a  m o n o o x i m e  

of  an  E , F  - d i k e t o n e   e . g .   1 - p h e n y l - 1 , 2 - p r o p a n e d i o n e - 2 -  

o x i m e ,   1 - ( p - h y d r o x y p h e n y l ) - 1 , 2 - p r o p a n e d i o n e - 2 - o x i m e ,  



p - h y d r o x y p h e n y l   g l y o x a l a l d o x i m e   and  2 , 3 - b u t a n e d i o n e   m o n o -  

ox ime   w i t h   an  e t h y l e n i c a l l y   u n s a t u r a t e d   a c i d   c h l o r i d e  

e . g .   a c r y l o y l   or   m e t h a c r y l o y l   c h l o r i d e   and  p o l y m e r i z a t i o n  

or  c o p o l y m e r i z a t i o n   of  t h e   t h u s   f o r m e d   m o n o m e r   c a r r y i n g  

an  ox ime   e s t e r   g r o u p ,   or  (2)  t h e   r e a c t i o n   of  an  e t h y l e n i -  

c a l l y   u n s a t u r a t e d   c o m p o u n d   c o m p r i s i n g   an  d , f - d i k e t o  

m o n o o x i m e ,   w i t h   a  c a r b o x y l i c   a c i d   c h l o r i d e   w h i c h   i n c l u d e s  

an  a l i p h a t i c ,   a r o m a t i c   or  h e t e r o c y c l i c   a c i d   c h l o r i d e   e . g .  

a c e t y l c h l o r i d e ,   p r o p i o n y l c h l o r i d e ,   b e n z o y l c h l o r i d e ,   p -  

n i t r o b e n z o y l   c h l o r i d e ,   o - m e t h o x y b e n z o y l   c h l o r i d e ,   o - c h l o r o -  

b e n z o y l   c h l o r i d e ,   2 - m e t h y l - 3 - i n d o l i z i n e   c a r b o n y l   c h l o r i d e ,  

e t c . ,   and  p o l y m e r i z a t i o n   or  c o p o l y m e r i z a t i o n   of  t h e   t h u s  

f o r m e d   m o n o m e r   c a r r y i n g   an  ox ime   e s t e r   g r o u p .   T h e s e   p o l y -  

m e r s   a r e   t h u s   p o l y m e r s   or  c o p o l y m e r s   of  m o n o m e r s   c o r r e s -  

p o n d i n g   to  t h e   f o r m u l a   M1COON=C-COM2  w h e r e i n   one  of  M1  a n d  
M2  i s   or  c o m p r i s e s   an  e t h y l e n i c a l l y   u n s a t u r a -  

t e d   g r o u p   and  t h e   o t h e r   i s   an  a l i p h a t i c ,   a r o m a t i c   or  h e t e -  

r o c y c l i c   g r o u p   e . g .   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l   o r  

a r y l   i n c l u d i n g   s u b s t i t u t e d   a r y l   and  R  r e p r e s e n t s   h y d r o g e n ,  

a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l   or  a r y l   i n c l u d i n g   s u b -  

s t i t u t e d   a r y l .  

P a r t i c u l a r l y   s u i t a b l e   p o l y m e r s   a r e   t h o s e   c o m p r i s i n g  

r e c u r r i n g   u n i t s   c o r r e s p o n d i n g   to  one  of  t h e   f o l l o w i n g  

g e n e r a l   f o r m u l a e   I  and  I I  :  



w h e r e i n  :  
R1  i s   h y d r o g e n   or  C1-C5  a l k y l   e . g .   m e t h y l ,  
R2  r e p r e s e n t s   h y d r o g e n ,   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l  

or  a r y l   i n c l u d i n g   s u b s t i t u t e d   a r y l ,  
R3  r e p r e s e n t s   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l ,   a r y l   i n -  

c l u d i n g   s u b s t i t u t e d   a r y l ,  

X  r e p r e s e n t s   -NH-  or  - 0 - ,   a n d  
R4  r e p r e s e n t s   an  a l i p h a t i c ,   a r o m a t i c ,   or  h e t e r o c y c . l i c   g r o u p .  

The  p o l y m e r s   u s e d   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n  

can  be  h o m o p o l y m e r s   or  c o p o l y m e r s .   They  a r e   p r e f e r a b l y  

c o p o l y m e r s   c o m p r i s i n g   b e s i d e s   t h e   u n i t s   w i t h   ox ime   e s t e r  

g r o u p   in   t h e   s i d e   c h a i n   u n i t s   d e r i v e d   f rom  a  v a r i e t y   o f  

m o n o m e r s ,   w h e r e o f   p r e f e r a b l y   a t   l e a s t   one  i s   h y d r o p h o b i c .  

E x a m p l e s   of  c o m o n o m e r s   a r e   ( m e t h ) a c r y l a m i d e ,   N - a l k y l ( m e t h )  

a c r y l a m i d e ,   a l k y l ( m e t h ) a c r y l a t e ,   s t y r e n e ,   a c r y l o n i t r i l e ,  

N - v i n y l p y r r o l i d o n e ,   v i n y l   a c e t a t e   and  o t h e r   v i n y l   e s t e r s .  

P r e f e r r e d   c o p o l y m e r s   c o m p r i s e   f r o m   5  to   50  mol  %  r e c u r r i n g  

u n i t s   w i t h   ox ime   e s t e r   g r o u p s   in   t h e   s i d e   c h a i n .  

R e p r e s e n t a t i v e   e x a m p l e s   of  m o n o m e r s   f rom  w h i c h   t h e  

p o l y m e r s   u s e d   a c c o r d i n g   to   t h e   i n v e n t i o n   can  be  d e r i v e d  

a r e  :  



P r e p a r a t i o n   of  t h e   l a t t e r   t h r e e   m o n o m e r s   and  p o l y m e -  

r i z a t i o n   t h e r e o f   i s   i l l u s t r a t e d   in  UK  P a t e n t   1 , 1 8 0 , 8 4 5 .  

a l r e a d y   m e n t i o n e d   h e r e i n b e f o r e .  

The  f o l l o w i n g   p r e p a r a t i o n s   i l l u s t r a t e   how  m o n o m e r s  

1)  and  2)  a r e   p r e p a r e d .  

P r e p a r a t i o n   1  :   Monomer   1 ) .  

a)  p - p r o p i o n y l - a c e t a n i l i d e  :  

1290   g  of  a l u m i n i u m   c h l o r i d e   ( 9 . 6   m o l e )   we re   s u s p e n d e d  

w i t h   s t i r r i n g   in   1500  ml  of  c a r b o n   d i s u l p h i d e .   405  g  o f  

a c e t a n i l i d e   (3  m o l e s )   were   a d d e d   s l o w l y   to  t h i s   s u s p e n s i o n ,  

w h i l e   t h e   t e m p e r a t u r e   was  k e p t   a t   2 5 ° C .   The  r e a c t i o n   m i x -  

t u r e   was  h e a t e d   u n t i l   r e f l u x   and  was  c o o l e d   i m m e d i a t e l y   t o  

2 5 ° C .   565  ml  of  p r o p i o n y l   c h l o r i d e   ( 6 . 5   m o l e s )   were   a d d e d  

d r o p w i s e   in   s u c h   a  way  t h a t   t h e   t e m p e r a t u r e   was  k e p t   a t  

2 5 ° C .   The  r e a c t i o n   m i x t u r e   was  h e a t e d   u n t i l   r e f l u x   f o r   5  

h o u r s   and  k e p t   o v e r n i g h t   a t   a m b i e n t   t e m p e r a t u r e   ( 2 0 ° C ) .  

The  s u p e r n a t a n t   c a r b o n   d i s u l p h i d e   l a y e r   was  d e c a n t e d   a n d  

t h e   r e m a i n i n g   v i s c o u s   m i x t u r e   was  p o u r e d   in   a  m i x t u r e   of  i c e  

and  h y d r o c h l o r i c   a c i d .   The  r e s i d u e   f o r m e d   was  f i l t e r e d  

o f f   and  f u r t h e r   r e c r y s t a l l i z e d   f r o m   a  m i x t u r e   of  1500   m l  

of  e t h a n o l   and  75  ml  of  w a t e r .   D r y i n g   was  a p p l i e d   u n d e r  

v a c u u m   at   1 0 0 ° C .   A  l i g h t   y e l l o w   p o w d e r   was  o b t a i n e d .  

Y i e l d  :   400  g .  

M e l t i n g   p o i n t  :   1 6 5 ° C .  

b)  p - p r o p i o n y l  a n i l i n e  :  

141  g  (1  m o l e )   of  p - p r o p i o n y l a c e t a n i l i d e   we re   d i s -  

s o l v e d   w h i l e   r e f l u x i n g   and  s t i r r i n g   i n t o   600  ml  of  5N 

h y d r o c h l o r i c   a c i d .   R e f l u x i n g   was  c o n t i n u e d   f o r   30  m i n ,  

c o o l i n g   was  a p p l i e d ,   and  s o d i u m   c a r b o n a t e   ( a b o u t   300  g )  

was  a d d e d ,   u n t i l   t h e   r e a c t i o n   m i x t u r e   was  a l k a l i n e .   T h e  



r e s i d u e   f o r m e d   was  s u c k e d   o f f ,   w a s h e d   w i t h   w a t e r   u n t i l  

n e u t r a l   and  r e c r y s t a l l i z e d   f rom  725  ml  of  i s o p r o p a n o l .  

The  m i x t u r e   was  s u c k e d   o f f   and  w a s h e d   w i t h   e t h e r .   A f t e r  

d r y i n g   u n d e r   v a c u u m ,   a  y e l l o w - b r o w n i s h   p o w d e r   was  o b t a i n -  

ed.   Y i e l d  :   126  g  (85  % ) .  

M e l t i n g   p o i n t  :   1 3 8 ° C .  

c)  N - p - p r o p i o n y l p h e n y i - m e t h a c r y l a m i d e  :  

149  g  (1  m o l e )   of  p - p r o p i o n y l a n i l i n e   were   d i s s o l v e d   i n  

1250   ml  of  d i o x a n   w i t h   s t i r r i n g   and  h e a t i n g .  

The  s o l u t i o n   was  c o o l e d   to   25°C  and  9 2 . 4   g  of  s o d i u m  

h y d r o g e n   c a r b o n a t e   ( 1 .1   m o l e )   were   a d d e d .  

A  s m a l l   a m o u n t   of  m - d i n i t r o b e n z e n e   and  c o p p e r ( I I )  

a c e t a t e   were   a d d e d   w h e r e u p o n   a  s o l u t i o n   of  1 2 4 . 5   g  o f  

m e t h a c r y l y l   c h l o r i d e   (1  m o l e )   in   125  ml  of  d i o x a n   w e r e  

a d d e d   d r o p w i s e .   The  t e m p e r a t u r e   was  k e p t   at   2 0 - 2 5 ° C .  

S t i r r i n g   was  t h e n   c o n t i n u e d   f o r   30  min  w h i l s t   s l o w l y  

h e a t i n g   u n t i l   r e f l u x .   L i g h t   y e l l o w   n e e d l e s   were   s u c k e d  

o f f ,   w a s h e d   w i t h   e t h e r ,   and  d r i e d   u n d e r   v a c u u m .  

Y i e l d  :   130  g .  

M e l t i n g   p o i n t  :   1 3 2 ° C .  

The  f i l t r a t e   was  e v a p o r a t e d   t o  ¼   of  i t s   v o l u m e   a n d  

t h e   r e s i d u e   was  s u c k e d   o f f ,   w a s h e d   w i t h   e t h e r ,   and  d r i e d  

u n d e r   v a c u u m .   A n o t h e r   67  g  of  l i g h t - y e l l o w   n e e d l e s   m e l t -  

i n g   a t   132°C  we re   o b t a i n e d .  

d)  c o m p o u n d  o f  t h e  f o r m u l a  :  

217  g  (1  m o l e )   of  N - p - p r o p i o n y l p h e n y l - m e t h a c r y l a m i d e  

were   d i s s o l v e d   in   1500  ml  of  t r i c h l o r o m e t h a n e   w i t h   s t i r r i n g  

and  s l i g h t   h e a t i n g .  

The  m i x t u r e   was  c o o l e d   to  a m b i e n t   t e m p e r a t u r e   ( 2 0 ° C ) .  

Dry  h y d r o g e n   c h l o r i d e   was  i n t r o d u c e d   f o r   15  min  and  s i m u l -  

t a n e o u s l y   a  s o l u t i o n   of  200  ml  of  n - a m y l   n i t r i t e   in   200  m l  



of  t r i c h l o r o m e t h a n e   were   a d d e d   d r o p w i s e .   The  t e m p e r a t u r e  

was  k e p t   b e t w e e n   20  and  2 6 ° C .   S u b s e q u e n t l y ,   h y d r o g e n  

c h l o r i d e   was  i n t r o d u c e d   f o r   a n o t h e r   15  min  w i t h   s t i r r i n g .  

The  r e s u l t i n g   m i x t u r e   was  a l l o w e d   to   s t a n d   o v e r n i g h t .  

The  r e s i d u e   f o r m e d   was  s u c k e d   o f f   and  d r i e d   u n d e r   v a c u u m .  

A  l i g h t - y e l l o w   p o w d e r   was  o b t a i n e d .  

Y i e l d  :   205  g  (83  % ) .  

M e l t i n g  p o i n t  :   2 1 0 ° C .  

T h i s   p r o d u c t   may  be  p u r i f i e d   by  d i s s o l v i n g   in   a  10% 

a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o x i d e   and  a g a i n   f o r m i n g   a  

r e s i d u e   w i t h   HC1  or  by  r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e  

of  e t h a n o l   and  w a t e r   ( 2 : 1 )  

e)  2 - m e t h y l i n d o l i z i n e  :  

A  m i x t u r e   of  9 2 . 5   g  m o n o c h l o r o a c e t o n e   (1  m o l e )   a n d  

93  g  of  E - p i c o l i n e   (1  m o l e )   was  h e a t e d   f o r   2½  h  on  a  

b o i l i n g   w a t e r - b a t h .   The  r e a c t i o n   m i x t u r e   was  c o o l e d   t o  

a m b i e n t   t e m p e r a t u r e   ( 2 0 ° C )   and  k e p t   o v e r n i g h t .   A  s o l i d  

b l a c k   mass   f o r m e d .   E x t r a c t i o n   was  p e r f o r m e d   on  a  h o t  

w a t e r - b a t h   u n t i l   t h e   mass   had   d i s s o l v e d   c o m p l e t e l y   ( a b o u t  

700  m l ) .   The  s o l u t i o n   was  f i l t e r e d   and  w a s h e d   3  t i m e s  

w i t h   100  ml  of  e t h e r .   A  few  ml  of  an  a q u e o u s   s a t u r a t e d  

s o d i u m   c a r b o n a t e   s o l u t i o n   w e r e   a d d e d   and  t h e   s o l u t i o n  

was  t h e n   w a s h e d   a g a i n   4  t i m e s   in   e t h e r .   150  g  of  s o l i d  

s o d i u m   h y d r o g e n   c a r b o n a t e   was  a d d e d   c a r e f u l l y   and  s t e a m  

d i s t i l l a t i o n   was  c a r r i e d   o u t .   The  d i s t i l l a t e   was  c o o l e d  

and  s u c k e d   o f f .   The  s o l i d   p r o d u c t   was  d i s s o l v e d   q u i c k l y  

in   e t h e r   and  d r i e d   on  h e a t e d   m a g n e s i u m   s u l p h a t e .   T h e  

e t h e r   was  e v a p o r a t e d   and  t h e   r e s i d u e   d r i e d .  

Y i e l d  :   165  g  (65  % ) .  

M e l t i n g   p o i n t  :   6 5 ° C .  

A f t e r   s t e a m   d i s t i l l a t i o n   t h e   p r o d u c t   was  to  be  s h i e l -  

ded  f r o m   l i g h t .  

f )   2 - m e t h y l - i n d o l i z i n e - 3 - c a r b o n y l  c h l o r i d e  :  

A  s o l u t i o n   of  99  g  of  p h o s g e n e   (1  m o l e )   in   800  m l  



of  a n h y d r o u s   t o l u e n e   was  c o o l e d   b e n e a t h   1 5 ° C .   W h i l e   t h e  

r e a c t i o n   m i x t u r e   was  c o o l e d   and  s t i r r e d   a  s o l u t i o n   o f  

131  g  of  m e t h y l i n d o l i z i n e   (1  m o l e )   in   475  ml  of  a n h y d r o u s  

t o l u e n e   was  a d d e d   d r o p w i s e .   The  r e a c t i o n   m i x t u r e   was  k e p t  

o v e r n i g h t   and  t h e   r e s i d u e   f o r m e d   was  s u c k e d   o f f .  

The  f i l t r a t e   was  e v a p o r a t e d   to   d r y n e s s   and  t h e   r e s i -  

due  was  r e c r y s t a l l i z e d   f r o m  1   l i t r e   of  a n h y d r o u s   h e x a n e .  

The  m i x t u r e   was  s u c k e d   o f f   and  d r i e d   u n d e r   v a c u u m .   Y e l l o w -  

i s h - g r e e n   n e e d l e s   we re   o b t a i n e d .  

Y i e l d  :   97  g  (50  % ) .  

M e l t i n g   p o i n t  :   7 1 ° C .  

The  p r o d u c t   was  s t a b l e   f o r   some  w e e k s   at   0 ° C .  

g)  m o n o m e r  1  :  

4 . 9 2   g  ( 0 . 0 2   m o l e )   of  t h e   c o m p o u n d   of  s t e p   d)  w e r e  

d i s s o l v e d   w i t h   s t i r r i n g   in   25  ml  of  1N  s o d i u m   h y d r o x i d e .  

A  s m a l l   a m o u n t   of  t r i p h e n y l m e t h y l a r s o n i u m i o d i d e   w a s  

a d d e d   and  t h e   m i x t u r e   was  c o o l e d   in   i c e - w a t e r   u n t i l   t h e  

t e m p e r a t u r e   was  b e t w e e n   0°C  and  5°C.   A  s o l u t i o n   of  3 . 8 7   g  

( 0 . 0 2   m o l e )   of  2 - m e t h y l - i n d o l i z i n e - 3 - c a r b o n y l   c h l o r i d e  

( s t e p   f)   in   50  ml  of  m e t h y l e n e   c h l o r i d e   was  a d d e d   d r o p w i s e  

in   5  m i n .  

S t i r r i n g   was  c o n t i n u e d   f o r   30  min  a t   0 - 5 ° C   and  s u b -  

s e q u e n t l y   a t   a m b i e n t   t e m p e r a t u r e   f o r   2  h.  D u r i n g   t h i s  

o p e r a t i o n   t h e   pH  was  c h e c k e d   c o n t i n u o u s l y .   The  r e a c t i o n  

m i x t u r e   s h o u l d   r e m a i n   s t r o n g l y   a l k a l i n e .  

A  s u p p l e m e n t a l   a m o u n t   of  50  ml  of  m e t h y l e n e   c h l o r i d e  

was  a d d e d   and  t h e   w a t e r   l a y e r   was  d e c a n t e d .  

The  m i x t u r e   was  w a s h e d   a  few  t i m e s   w i t h   w a t e r   and  t h e  

m e t h y l e n e   c h l o r i d e   l a y e r   was  e v a p o r a t e d   u n d e r   v a c u u m .  

The  r e s i d u e   was  w a s h e d   w i t h   a  s m a l l   a m o u n t   of  e t h e r ,  

s u c k e d   o f f ,   and  d r i e d   u n d e r   v a c u u m .   A  y e l l o w i s h   g r e e n  

p o w d e r   was  o b t a i n e d .  

Y i e l d  :   6 .1   g  (75  %).  M e l t i n g   p o i n t  :   1 5 7 ° C .  

The  p r o d u c t   s h o u l d   be  s h i e l d e d   f r o m   l i g h t   d u r i n g   a n d  



a f t e r   t h e   r e a c t i o n .   I f   n e c e s s a r y   t h e   p r o d u c t   can   be  p u r i -  

f i e d   by  r e c r y s t a l l i z a t i o n   f r o m   a  m i x t u r e   of  e t h a n o l   a n d  

w a t e r   ( 9 0 : 1 0   by  v o l u m e ) .   E l e m e n t a r y   a n a l y s i s  :  

C a l c .   C  6 8 . 5 9   f o u n d   C  6 6 . 3 5 - 6 5 . 9 5  

H  5 . 2 1   H  5 . 1 0 - 5 . 0 0  

N  1 0 . 4 2   N  1 0 . 0 0 - 1 0 . 0 5  

P r e p a r a t i o n   2  :   monomer   2  

Monomer  2  was  p r e p a r e d   as  monomer   1  ( s t e p   g  of  p r e p a -  

r a t i o n   1  u s i n g   2 . 8 1   g  of  b e n z o y l   c h l o r i d e ) .  

The  a b o v e   m o n o m e r s   can  be  h o m o p o l y m e r i z e d   or  c o p o l y -  

m e r i z e d   to  f o r m   p o l y m e r s   w i t h   r e c u r r i n g   u n i t s   c o n t a i n i n g  

an  ox ime   e s t e r   g r o u p   in   t h e   s i d e   c h a i n   as  i s   i l l u s t r a t e d  

in   R e s e a r c h   D i s c l o s u r e   June   1 9 7 3 ,   H a v a n t ,   E n g l a n d ,   D i s c l o -  

s u r e   No.  1 1 0 4 8   and  by  t h e   f o l l o w i n g   p r e p a r a t i o n s .  

P r e p a r a t i o n  3  :   C o p o l y m e r   of  m e t h y l m e t h a c r y l a t e   and  m o n o -  

mer  2  

3  g  of  a z o b i s - i s o b u t y r o n i t r i l e   we re   a d d e d   to   a  s o l u -  

t i o n   of  70  g  of  m o n o m e r   2  and  80  g  of  m e t h y l   m e t h a c r y l a t e  

( 0 . 8   m o l e )   in   750  ml  of  d i m e t h y l f o r m a m i d e .   The  s o l u t i o n  

was  s t i r r e d   u n d e r   n i t r o g e n   a t m o s p h e r e   a t   75°C  f o r   24  h o u r s .  

The  v i s c o u s   s o l u t i o n   was  a l l o w e d   to   f o rm  a  r e s i d u e   i n  

m e t h a n o l   and  t h e   p o l y m e r   o b t a i n e d   was  s e p a r a t e d   and  s u c k e d  

o f f   u n d e r   v a c u u m .  

D u r i n g   and   a f t e r   t h e   r e a c t i o n   t h e   p r o d u c t   was  s h i e l d e d  

f r o m   l i g h t .  

Y i e l d  :   135  g  (90  %)  [Q]THF  =  0 . 1 5 - 0 . 2 0  

The  m o l a r   r a t i o   of  m e t h y l m e t h a c r y l a t e ' u n i t s   to   m o n o m e r  

u n i t s   2  was  8 1 : 1 9 .  

P r e p a r a t i o n   4  :   C o p o l y m e r   of  m e t h y l m e t h a c r y l a t e   and  m o n o -  

mer  1 

3  g  o f   a z o b i s - i s o b u t y r o n i t r i l e   were   a d d e d   to   a  s o l u -  

t i o n   o f  4 0 . 4 5   g  of   monomer   1  ( 0 . 1 5   m o l e )   and  85  g  of  m e t h y l  

m e t h a c r y l a t e   ( 0 . 8 5   m o l e )   in   750  ml  of  d i m e t h y l f o r m a m i d e .  

The  s o l u t i o n   was  s t i r r e d   i n   n i t r o g e n   a t m o s p h e r e   a t   7 5 ° C  



f o r   24  h.  The  v i s c o u s   s o l u t i o n   was  a l l o w e d   to  f o r m   a  

r e s i d u e   in  m e t h a n o l   and  t h e   p o l y m e r   o b t a i n e d   was  s u c k e d  

o f f   and  d r i e d   u n d e r   v a c u u m .   The  p r o d u c t   was  s h i e l d e d  

f rom  l i g h t   d u r i n g   and  a f t e r   t h e   r e a c t i o n .  

Y i e l d  :   123  g.  [ Q ] T H F  =   0 . 1 0  

The  m o l a r   r a t i o   of  m e t h y l m e t h a c r y l a t e   u n i t s   to   m o n o m e r  

u n i t s   1  was  8 5 : 1 5 .  

The  r e s i s t - f o r m i n g   l a y e r   u s e d   a c c o r d i n g   to  t h e   p r e -  

s e n t   i n v e n t i o n   c o m p r i s e s   d i s p e r s e d   in   a  h y d r o p h i l i c   c o l -  

l o i d   b i n d e r   in   t h e   a b s e n c e   of  any  e t h y l e n i c a l l y   u n s a t u -  

r a t e d   m o n o m e r i c   m a t e r i a l ,   a t   l e a s t   one  r a d i a t i o n   s e n s i -  

t i v e   p o l y m e r   c o m p r i s i n g   u n i t s   w i t h   o x i m e - e s t e r   g r o u p s  

as  s i d e   s u b s t i t u e n t s .  

The  h y d r o p h i l i c   c o l l o i d   u s e d   as  t h e   b i n d e r   f o r   t h e  

d i s p e r s e d   p o l y m e r   p a r t i c l e s   i s   p r e f e r a b l y   g e l a t i n ,   b u t  

o t h e r   h y d r o p h i l i c   c o l l o i d s   can   a l s o   be  u s e d ,   e . g .   c o l l o i -  

d a l   a l b u m i n ,   a l g i n i c   a c i d   and  d e r i v a t i v e s   t h e r e o f ,   a  c e l -  

l u l o s e   d e r i v a t i v e   e . g .   c a r b o x y m e t h y l c e l l u l o s e   and  h y d r o x y -  

e t h y l c e l l u l o s e ,   a  s y n t h e t i c   h y d r o p h i l i c   c o l l o i d   s u c h   a s  

p o l y v i n y l   a l c o h o l ,   p o l y - N - v i n y l   p y r r o l i d o n e ,   c o p o l y m e r s  

of  a c r y l i c   a c i d ,   p o l y a c r y l a m i d e s   and  d e r i v a t i v e s ,   e t c .  

I f   d e s i r e d ,   c o m p a t i b l e   m i x t u r e s   of  two  or   more  of  t h e s e  

c o l l o i d s   can  be  e m p l o y e d   f o r   d i s p e r s i n g   t h e   p o l y m e r   p a r -  

t i c l e s .  

The  w e i g h t   r a t i o   of  h y d r o p h i l i c   c o l l o i d   to   p o l y m e r  

i s   p r e f e r a b l y   c o m p r i s e d   b e t w e e n   20 :1   and  1 : 1 .  

The  r a d i a t i o n - s e n s i t i v e   p o l y m e r s   can  be  d i s p e r s e d   i n  

t h e   h y d r o p h i l i c   c o l l o i d s   u s i n g   any  of  t h e   d i s p e r s i o n   t e c h -  

n i q u e s   known  f o r   i n c o r p o r a t i n g   p h o t o g r a p h i c   i n g r e d i e n t s  

e . g .   c o l o u r   c o u p l e r s   in   s i l v e r   h a l i d e   e m u l s i o n   l a y e r s .  

A  p a r t i c u l a r l y   s u i t a b l e   t e c h n i q u e   i s   to   d i s p e r s e   t h e   p o l y -  

m e r s   f rom  s o l u t i o n s   in   h i g h - b o i l i n g   w a t e r - i m m i s c i b l e   s o l -  

v e n t s   or  m i x t u r e s   of  h i g h - b o i l i n g   and  l o w - b o i l i n g   w a t e r -  

i m m i s c i b l e   s o l v e n t s ,   in   a q u e o u s   s o l u t i o n s   of  t h e   h y d r o -  



p h i l i c   c o l l o i d .   E x a m p l e s   of  s u c h   h i g h - b o i l i n g   s o l v e n t s  

a r e   t r i c r e s y l   p h o s p h a t e ,   d i b u t y l   p h t h a l a t e   and  o t h e r  

e s t e r s   of  o r g a n i c   d i c a r b o x y l i c   a c i d s   e . g .   d i e t h y l m a l o n a t e ,  

d i e t h y l o x a l a t e ,   d i e t h y l   s u c c i n a t e ,   e t c .   In  d i s p e r s i n g  

t h e   p o l y m e r   d r o p l e t s   in   t h e   a q u e o u s   c o l l o i d   s u r f a c t a n t s  

can  be  u s e d   w h i c h   i n c l u d e   a n i o n i c ,   n o n - i o n i c   and  a m p h o -  

t e r i c   c o m p o u n d s ,   e . g .   s o d i u m   a l k y l n a p h t h a l e n e   s u l p h o n a t e s ,  

s o d i u m   l a u r y l   s u l p h a t e ,   s u l p h o n a t e d   d e r i v a t i v e s   of  f a t t y  

a c i d   a m i d e s ,   s o d i u m   d i o c t y l s u l p h a t e ,   s o d i u m   i s o t e t r a d e c y l  

s u l p h a t e ,   s o r b i t o n   m o n o l a u r a t e ,   e t c .  

By  t h e   u s e   of  t h e   h i g h - b o i l i n g   w a t e r - i m m i s c i b l e   s o l -  

v e n t s   t h e   p o l y m e r s   a r e   d i s p e r s e d   in   t h e   h y d r o p h i l i c   c o l -  

l o i d   medium  in   t h e   f o rm  of  o i l y   d r o p l e t s .   The  a v e r a g e  

d i a m e t e r   of  t h e s e   d r o p l e t s   may  be  c o m p r i s e d   b e t w e e n   0 . 0 1  

and  20  m i c r o n s   p r e f e r a b l y   b e t w e e n   0 . 0 5   and  5  m i c r o n s .  

I t   i s   a l s o   p o s s i b l e   to  d i s p e r s e   t h e   p o l y m e r s   in   t h e  

a q u e o u s   c o l l o i d   c o m p o s i t i o n s   f r o m   s o l u t i o n s   in   l o w - b o i l i n g  

w a t e r - i m m i s c i b l e   s o l v e n t s   and  r e m o v i n g   t h e   s o l v e n t   d u r i n g  

or  a f t e r   d i s p e r s i n g   by  e v a p o r a t i o n   i f   n e c e s s a r y   u n d e r   r e -  

d u c e d   p r e s s u r e .  

The  r a d i a t i o n   s e n s i t i v e   r e s i s t - f o r m i n g   l a y e r   u s e d  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   may  c o m p r i s e   in   a d d i -  

t i o n   to   t h e   b i n d e r   and  r a d i a t i o n   s e n s i t i v e   p o l y m e r ,   c o m -  

p o u n d s   i n c r e a s i n g   t h e   s e n s i t i v i t y   e . g .   M i c h l e r ' s   k e t o n e  

and  a n a l o g o u s   a r o m a t i c   k e t o n e s   w h i c h   i n c r e a s e   t h e   s p e c t r a l  

r e s p o n s e   e s p e c i a l l y   in   t h e   r a n g e   of  270  to   380  p m .  
The  l a y e r   may  a l s o   c o m p r i s e   s o - c a l l e d   " f i l l e r " - c o m -  

p o u n d s   t h a t   a r e   s u b s t a n t i a l l y   non  l i g h t - s e n s i t i v e   and  d o  

n o t   c r o s s l i n k   w i t h   t h e   h y d r o p h i l i c   b i n d e r .   S u c h   f i l l e r  

c o m p o u n d s   a r e   e . g .   c o ( e t h y l e n e   g l y c o l   i s o p h t h a l a t e / i s o -  

p r o p y l e n e   g l y c o l   i s o p h t h a l a t e   5 0 : 5 0 ) ,   c o ( v i n y l   c h l o r i d e /  

v i n y l   a c e t a t e / m a l e i c   a c i d   a n h y d r i d e ) ,   c o ( v i n y l   a c e t a t e /  

v i n y l   c h l o r i d e ) ,   c o ( v i n y l   c h l o r i d e / v i n y l   a c e t a t e / m a l e i c  

a c i d ) ,   p o l y v i n y l - n - b u t y r a l ,   p o l y i s o b u t y l   m e t h a c r y l a t e ,  



p o l y s t y r e n e ,   p o l y m e t h y l   m e t h a c r y l a t e ,   c e l l u l o s e   a c e t a t e  

b u t y r a t e ,   c o ( s t y r e n e / b u t a d i e n e ) ,   and  an  e p o x y   r e s i n   o f  

b i s p h e n o l   A  and  e p i c h l o r o h y d r i n ,   m a r k e t e d   by  C i b a - G e i g y ,  

B a s e l ,   S w i t s e r l a n d   u n d e r   t h e   name  of  ARALDITE  GY  2 5 0  

b e i n g   p r e f e r r e d .  

The  l a y e r   may  a l s o   c o n t a i n   a n t i o x i d i z i n g   a g e n t s ,  

c o a t i n g   a i d s ,   d y e s ,   e t c .  

In  o r d e r   to  v i s u a l i z e   t h e   d i f f e r e n t i a t i o n   in   d i f f u -  

s i b i l i t y   f o r   an  e t c h a n t   of  t h e   r a d i a t i o n - s e n s i t i v e   l a y e r  

a f t e r   e x p o s u r e   i t   i s   p o s s i b l e   to  i n c o r p o r a t e   in   t h e  

l a y e r   a l l   s o r t s   of  r a d i a t i o n - s e n s i t i v e   c o m p o u n d s   w h i c h  

c h a n g e   c o l o u r   or  p r o d u c e   a  c o l o u r   upon   e x p o s u r e .   Fo r   t h i s  

p u r p o s e   i t   i s   p r e f e r r e d   to   u se   p o l y m e r s   w i t h   k e t o o x i m e  

g r o u p s   as  s i d e - s u b s t i t u e n t s   in   r e c u r r i n g   u n i t s   t h a t   u p o n  

e x p o s u r e   to  a c t i n i c   r a d i a t i o n   f o r m   c o l o u r e d   d e g r a d a t i o n  

p r o d u c t s .   An  e x a m p l e   of  s u c h   p o l y m e r   i s   t h e   p o l y m e r   o f  

p r e p a r a t i o n   4  h e r e i n b e f o r e .  

V i s u a l i z a t i o n   of  t he   e x p o s u r e   p h e n o m e n o n s   makes   p o s s i -  

b l e   s e n s i t o m e t r i c   e v a l u a t i o n   and  f o l l o w   up  of  t h e   s u b s e -  

q u e n t   e t c h i n g .   M o r e o v e r   by  c o l o u r i n g   d u r i n g   e x p o s u r e ,   s e n -  

s i t i v i t y   d e c r e a s e s   by  t h e   f i l t e r i n g   a c t i o n   and  t h e   g r a d a -  

t i o n   d e c r e a s e s   w h i c h   i s   f a v o u r a b l e   f o r   c o n t i n u o u s - t o n e  

r e p r o d u c t i o n .  

The  r e s i s t - f o r m i n g   r a d i a t i o n - s e n s i t i v e   l a y e r   can  b e  

a p p l i e d   to  any  s u b s t r a t e   known  in   t h e   a r t .   M e t a l   s u p p o r t s  

or  s u p p o r t s   c o a t e d   w i t h   m e t a l s   s u c h   as  f o r   e x a m p l e   z i n c ,  

and  e s p e c i a l l y   a l u m i n i u m   a r e   e x c e l l e n t l y   s u i t e d   as  b a s e  

m a t e r i a l s   f o r   a  p l a n o g r a p h i c   p r i n t i n g   p l a t e .   F o r   t h e  

p r o d u c t i o n   of  a  p l a n o g r a p h i c   p r i n t i n g   p l a t e   t h e r e   may  b e  

l i k e w i s e   u s e d   s p e c i a l l y   t r e a t e d   s h e e t s   of  p a p e r   or  p o l y -  

m e r i c   f i l m   s u p p o r t s   c o a t e d   w i t h   a  m e t a l l i c   l a y e r .   F o r  

u se   in   t h e  p r o d u c t i o n   of  i n t a g l i o   or   r e l i e f   p r i n t i n g   p l a t e s  

m e t a l   b a s e   m a t e r i a l s   s u i t e d   f o r   e t c h i n g   a r e   u s e d   e . g .  

m e t a l   p l a t e s   or   c y l i n d e r s   of  z i n c ,   c o p p e r ,   s t e e l   or  a n  



e t c h a b l e   m a g n e s i u m   a l l o y .   F o r   u s e   in  t h e   p r o d u c t i o n   o f  

p r i n t e d   c i r c u i t s   t h e   p h o t o r e s i s t   c o m p o s i t i o n   i s   a p p l i e d  

e . g .   to  a  s u p p o r t e d   c o p p e r   l a y e r ,   w h i c h   can  be  e a s i l y  

e t c h e d .  

The  p r e s e n t   r a d i a t i o n - s e n s i t i v e   l a y e r s   can  l i k e w i s e  

be  u s e d   in   t h e   p r o d u c t i o n   of  m i c r o i m a g e s .   Fo r   t h a t   p u r -  

p o s e   t h e   p h o t o r e s i s t   c o a t i n g s   a r e   a p p l i e d   to  a  r e l a t i v e -  

ly   t h i n   h i g h l y   o p a q u e   b l a c k   or   g r e y   m e t a l   c o a t i n g   t h a t  

can  be  e t c h e d   and  s e r v e s   as  i m a g i n g   l a y e r .   S u i t e d   m e t a l  

c o a t i n g s   a r e   made  of  t e l l u r i u m   or  a  t e l l u r i u m   a l l o y  

h a v i n g   a  t h i c k n e s s   in   t h e   r a n g e   of  50  nm  to   500  nm  o r  

b i s m u t h   c o a t i n g s   h a v i n g   a  t h i c k n e s s   in   t h e   r a n g e   of  2 5  

nm  to  300  n m .  

A c c o r d i n g   to  one  e m b o d i m e n t '   in   t h e   c o m p o s i t i o n   o f  

t h e   m e t a l l i c   i m a g i n g   l a y e r   t e l l u r i u m   a l l o y s   c o m p r i s i n g  

a t   l e a s t   50  a t o m i c   p e r c e n t   of  t e l l u r i u m   a r e   u s e d .   T y p i c a l  

t e l l u r i u m   c o m p o s i t i o n s ,   w h i c h   a r e   e t c h a b l e   w i t h   an  o p a q u e  

h y p o c h l o r i t e   s o l u t i o n   a r e   d e s c r i b e d   in   US  P a t e n t   S p e c i f i -  

c a t i o n s   3 , 2 7 1 , 5 9 1   and  3 , 5 3 0 , 4 4 1   of  S t a n f o r d   R . O v s h i n s k y  

i s s u e d   r e s p e c t i v e l y   S e p t e m b e r   6,  1966  and  S e p t e m b e r   2 2 ,  

1 9 7 0 .  

A c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   t h e   i m a g i n g  m e t a l  

l a y e r   c o n s i s t s   of  b i s m u t h .   B i s m u t h   p o s s e s e s   t h e   a d v a n -  

t a g e   of  d i r e c t l y   a d h e r i n g   to   o r g a n i c   r e s i n   s u p p o r t s   s u c h  

as  a  p o l y e t h y l e n e   t e r e p h t h a l a t e   s u p p o r t   when  d e p o s i t e d  

t h e r e o n   f r o m   b i s m u t h   v a p o u r   u n d e r   r e d u c e d   p r e s s u r e   c o n -  

d i t i o n s .  

V a p o u r   d e p o s i t i o n   t e c h n i q u e s   a r e   s u f f i c i e n t l y   k n o w n  

to  t h o s e   s k i l l e d   in   t h e   a r t   e . g .   of  p r e p a r i n g   p h o t o c o n -  

d u c t i v e   s e l e n i u m   c o a t i n g s   ( s e e   e . g .   US  P a t e n t   S p e c i f i c a -  

t i o n s   3 , 8 7 4 , 9 1 7   of  C h a r l e s   Wood,  John   C . S c h o t t m i l l e r   a n d  

F r a n c i s   W.Ryan   i s s u e d   A p r i l   1,  1975   and  3 , 8 8 4 , 6 8 8   o f  

J o h n   C . S c h o t t m i l l e r ,   F r a n c i s   W.Ryan  and  C h a r l e s   Wood 

i s s u e d   May  20,   1 9 7 5 ) .  



For   t h e   e t c h i n g   of  t h e   b i s m u t h   l a y e r   p r e f e r e n c e   i s  

g i v e n   to  a q u e o u s   a c i d i c   i r o n ( I I )   c h l o r i d e   s o l u t i o n .   T h e  

c o n c e n t r a t i o n   of  i r o n ( I I I )   c h l o r i d e   i s   e . g .   in   t h e   r a n g e  

of  5  to  20  %  by  w e i g h t .   S a i d   s o l u t i o n   c o n t a i n s   p r e f e r a -  

b l y   f r o m   0 . 2 5   to  1  %  by  w e i g h t   of  c i t r i c   a c i d .  

A  l i k e w i s e   u s e f u l   e t c h i n g   s o l u t i o n   f o r   t h e   r e m o v a l  

of  b i s m u t h   i s   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   3  to  6  % 

by  w e i g h t   of  h y d r o g e n   p e r o x i d e   and  5  to   10  %  by  w e i g h t  

of  s u l p h u r i c   a c i d .  

The  r a d i a t i o n - s e n s i t i v e   l a y e r s   a c c o r d i n g   to  t h e   i r -  

v e n t i o n   can  be  a p p l i e d   to  t h e   s u r f a c e s   to  be  m o d i f i e d  

by  any  known  c o a t i n g   t e c h n i q u e   e . g .   by  s p i n - c o a t i n g ,   w h i r l  

c o a t i n g ,   s p r a y i n g ,   d i p - c o a t i n g ,   r o l l e r   c o a t i n g ,   a i r - k n i f e  

c o a t i n g ,   d o c t o r - b l a d e   c o a t i n g   e t c .  

I n s t e a d   of  a p p l y i n g   t h e   r a d i a t i o n - s e n s i t i v e   l a y e r  

d i r e c t l y   to  t h e   s u r f a c e s   to  be  m o d i f i e d   t h e y   can  be  p r o -  
v i d e d   on  a  t e m p o r a r y   s u p p o r t   f r o m   w h i c h   t h e y   can   be  s t r i p -  

ped   o f f   i f   n e c e s s a r y   by  means   of  a  s t r i p p i n g   l a y e r   b e f o r e  

or  a f t e r   e x p o s u r e ,   and  t r a n s f e r r e d   to  t h e   s u r f a c e   to  b e  

e t c h e d .   P r e f e r r e d   t e m p o r a r y   s u p p o r t s   a r e   t r a n s p a r e n t  

f i l m   s u p p o r t s   w h i c h   p e r m i t   e x p o s u r e   t h r o u g h   t h e   s u p p o r t .  

E x a m p l e s   of  s u c h   t r a n s p a r e n t   s u p p o r t s   a r e   c e l l u l o s e   n i -  

t r a t e   f i l m ,   c e l l u l o s e   e s t e r   f i l m ,   p o l y v i n y l   a c e t a l   f i l m ,  

p o l y s t y r e n e   f i l m ,   p o l y e t h y l e n e   t e r e p h t h a l a t e   f i l m   a n d  

r e l a t e d   f i l m s   of  r e s i n o u s   m a t e r i a l s .   O t h e r   s u i t a b l e   t e m -  

p o r a r y   s u p p o r t s   a r e   p a p e r   and  p a p e r ,   w h i c h   h a s   b e e n   c o a t e d  

w i t h   E - o l e f i n   p o l y m e r s ,   e . g .   p o l y e t h y l e n e ,   p o l y p r o p y l e n e ,  

p o l y i s o b u t y l e n e - p o l y e t h y l e n e   m i x t u r e s   e t c .  

I t   i s   p o s s i b l e   to  p r o v i d e   an  a n t i h a l a t i o n   l a y e r   b e -  

t w e e n   t h e   r a d i a t i o n - s e n s i t i v e   l a y e r   and  t h e   t e m p o r a r y  

s u p p o r t   e . g .   b e t w e e n   t h e   s t r i p p i n g   l a y e r   and  t h e   s u p p o r t  

or   b e t w e e n   t h e   r a d i a t i o n   s e n s i t i v e   l a y e r   and   t h e   s t r i p p i n g  

l a y e r .   I t   i s   a l s o   p o s s i b l e   to  p r o v i d e   t h e   a n t i h a l a t i o n  

l a y e r   on  t h e   s i d e   of  t h e   t r a n s p a r e n t   s u p p o r t   o p p o s i t e   t o  



t h a t   c a r r y i n g   t h e   r a d i a t i o n - s e n s i t i v e   l a y e r .  

The  e x p o s u r e   of  t h e   r a d i a t i o n - s e n s i t i v e   r e s i s t   f o r m i n g  

l a y e r   p r e f e r a b l y   o c c u r s   by  m e a n s   of  U V - r a d i a t i o n   s o u r c e s  

e . g .   c a r b o n   a r c s   and   m e r c u r y   v a p o u r   l a m p s .   E x p o s u r e   m a y  

o c c u r   t h r o u g h   a  c o n t a c t e d   t r a n s p a r e n t   m a s t e r   p a t t e r n   or  b y  

a  p r o j e c t i o n   e x p o s u r e .  

The  f o l l o w i n g   e x a m p l e s   i l l u s t r a t e   t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e   1 

An  a q u e o u s  p h a s e   c o n t a i n i n g   60  g  of  g e l a t i n e ,   340  g  o f  

w a t e r ,   40  g  of  a  5  %  a q u e o u s   s o l u t i o n   of  t h e   s o d i u m   s a l t  

of  d i i s o o c t y l   s u l p h o s u c c i n a t e   was  p r e p a r e d   as  f o l l o w s :  

g e l a t i n   was  a l l o w e d   to  s w e l l   f o r   1  h  i n   w a t e r   and  t h e n  

h e a t e d   to  50°C ,   w h e r e u p o n   t h e   o t h e r   i n g r e d i e n t s   of  t h e  

a q u e o u s   p h a s e   were   a d d e d .  

N e x t ,   an  o i l y   p h a s e   was  p r e p a r e d   by  d i s s o l v i n g   30  g  

of  t r i c r e s y l   p h o s p h a t e ,   3  g  of  M i c h l e r ' s   k e t o n e   and  20  g  

of   c o ( e t h y l e n e   g l y c o l   i s o p h t h a l a t e / i s o p r o p y l e n e   g l y c o l  

i s o p h t h a l a t e )   ( 5 0 : 5 0 )   in   90  g  of  e t h y l   a c e t a t e   and   90  g  

of  m - x y l e n e   and  t h e n   d i s s o l v i n g   t h e r e i n   40  g  of  t h e   p o l y -  

mer  of  p r e p a r a t i o n   4 .  

The  o i l y   p h a s e   was  e m u l s i f i e d   in   t h e   a q u e o u s   p h a s e   b y  

m e a n s   of  an  h o m o g e n i z e r .   Then  760  ml  of  w a t e r   and  1 2 . 5   g  

of  a q u e o u s   f o r m a l d e h y d e   (4  %  by  w e i g h t )   were   a d d e d   to  o b -  

t a i n   t h e   d e s i r e d   v i s c o s i t y .  

The  e m u l s i o n   was  d i p - c o a t e d   on  a  p o l y e t h y l e n e  

t e r e p h t h a l a t e   s u p p o r t   and  d r i e d .   The  t h i c k n e s s   of  t h e  

c o a t e d   l a y e r   v a r i e d   f r o m   5  to   10  µ m .  
P r e p a r a t i o n   of  t h e   c o a t i n g   c o m p o s i t i o n   and  c o a t i n g  

o c c u r r e d   u n d e r   d a r k r o o m   i l l u m i n a t i o n .   The  i m a g e - w i s e  

e x p o s u r e   was  p e r f o r m e d   in   c o n t a c t   in   a  v a c u u m   f r a m e   i n  

two  s t a g e s .   An  e x p o s u r e   was  c a r r i e d   ou t   t h r o u g h   a  g r a -  

v u r e   s c r e e n   of  65  l i n e s   p e r   cm,  in   w h i c h   t h e   r a t i o   o f  

t h e   d a r k   l i n e s   to   t h e   t r a n s p a r e n t   p a r t s   was  1 : 2 . 5 .  

A n o t h e r   e x p o s u r e   o c c u r r e d   t h r o u g h   a  c o n t i n u o u s  



t o n e   p o s i t i v e .   The  l i g h t   s o u r c e   u s e d   was  a  m e r c u r y   v a p o u r  

l a m p .   The  t i m e   r e l a t i o n   b e t w e e n   t h e   c o n t i n u o u s   t o n e   e x -  

p o s u r e   and  t h e   s c r e e n   e x p o s u r e   was  0 . 6 6 : 1 .  

A f t e r   t h e   e x p o s u r e ,   t h e   e t c h   r e s i s t   l a y e r   s h o w i n g   a  

b rown   n e g a t i v e   i m a g e   was  t r a n s f e r r e d   by  p r e s s u r e   to   a  

wet  c o p p e r   s u r f a c e .   The  p o l y e t h y l e n e   t e r e p h t h a l a t e   s u p p o r t  

was  s t r i p p e d   o f f   and  t h e   e t c h   r e s i s t   was  d r i e d   in   t h e   a i r .  

The  p a r t s   of  t h e   c o p p e r   s u r f a c e   t h a t   were   n o t   c o v e r e d  

by  e t c h   r e s i s t   were   c o a t e d   w i t h   an  a s p h a l t   d e r i v a t i v e .  

The  e t c h i n g   was  p e r f o r m e d   w i t h   an  i r o n ( I I I ) c h l o r i d e   s o l u -  

t i o n   of  3 9 - 4 3 °   Baume  f o r   a b o u t   15  m i n .  

The  e t c h i n g   was  s t o p p e d   by  a b u n d a n t l y   r i n s i n g   w i t h  

h o t   w a t e r .   The  e t c h   r e s i s t   was  r u b b e d   o f f   e a s i l y .   T h e  

r e s u l t i n g   e t c h   d e p t h s   r e a c h e d   3  to   45  µm.  No  u n d e r c u t t i n g  

was  o b s e r v e d .  

E x a m p l e   2  

E x a m p l e  1   was  r e p e a t e d   w i t h   t h e   d i f f e r e n c e   t h a t   t h e  

a q u e o u s   p h a s e   c o n t a i n e d  :  

and  t h e   o i l   p h a s e   c o n t a i n e d  :  

The  o i l y   p h a s e   was  d i s p e r s e d   in   t h e   a q u e o u s   p h a s e   a n d  

a f t e r   d i l u t i o n   as  in   e x a m p l e  1   c o a t e d   on  a  p o l y e t h y l e n e  



t e r e p h t h a l a t e   s u p p o r t .  

E x p o s u r e ,   t r a n s f e r   and  e t c h i n g   o c c u r r e d   as  d e s c r i b e d  

in  E x a m p l e   1 .  



1 .  P r o c e s s   f o r   i m a g e - w i s e   m o d i f y i n g   t h e   s u r f a c e   o f  

an  e l e m e n t   e . g .   to   p r o d u c e   a  p r i n t i n g   f o rm  by  m a k i n g   a n  

e t c h a n t   d i f f u s e   t h r o u g h   a  l a y e r   a p p l i e d   to   s a i d   s u r f a c e ,  

t h e   s a i d   l a y e r   f o r m i n g   an  e t c h   r e s i s t   w i t h   i m a g e - w i s e  

d i f f e r e n t i a t i o n s   in   p e r m e a b i l i t y   f o r   e t c h a n t s   c h a r a c t e -  

r i z e d   in   t h a t   s a i d   e t c h   r e s i s t   i s   f o r m e d   by  t h e   s t e p s  

of  i m a g e - w i s e   e x p o s i n g   to  a c t i n i c   r a d i a t i o n   a  l a y e r   o f  

a  h y d r o p h i l i c   c o l l o i d   b i n d e r   c o n t a i n i n g   in   t h e   a b s e n c e  

of  any  e t h y l e n i c a l l y   u n s a t u r a t e d   p h o t o p o l y m e r i s a b l e   m o n o -  

m e r i c   m a t e r i a l ,   a  d i s p e r s e d   p h a s e   of  a t   l e a s t   one  r a d i a -  

t i o n   s e n s i t i v e   p o l y m e r   t h e   p o l y m e r   c h a i n   of  w h i c h   c o m -  

p r i s e s   u n i t s   w i t h   s i d e   s u b s t i t u e n t s   c o n t a i n i n g   o x i m e  

e s t e r   g r o u p s ,   w h e r e b y   t h e   p e r m e a b i l i t y   of  t h e   h y d r o p h i l i c  

c o l l o i d   l a y e r   f o r   an  e t c h a n t   i s   r e d u c e d   in   c o n f o r m i t y  

w i t h   t h e   i m a g e - w i s e   e x p o s u r e .  

2.  P r o c e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e   s a i d  

r a d i a t i o n - s e n s i t i v e   p o l y m e r   i s   a  h o m o p o l y m e r   or   c o p o l y m e r  

d e r i v e d   f r o m   a  m o n o m e r   c o r r e s p o n d i n g   to   t h e   f o r m u l a  :  

w h e r e i n  :  

one  of  M1  and  M2  i s   or  c o m p r i s e s   an  e t h y l e n i c a l l y   u n s a -  

t u r a t e d   g r o u p ,   and  t h e   o t h e r   i s   an  a l i p h a t i c ,   a r o -  

m a t i c   or  h e t e r o c y c l i c   g r o u p ,   a n d  



R  r e p r e s e n t s   h y d r o g e n ,   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l -  

k y l ,   or  a r y l   i n c l u d i n g   s u b s t i t u t e d   a r y l .  

3.  P r o c e s s   a c c o r d i n g   to   c l a i m   2,  w h e r e i n   t h e   r a d i a -  

t i o n - s e n s i t i v e   p o l y m e r   c o m p r i s e s   r e c u r r i n g   u n i t s   c o r r e s -  

p o n d i n g   to   one  of  t h e   f o l l o w i n g   f o r m u l a e  I   and  I I  :  

w h e r e i n  :  
R1  i s   h y d r o g e n   or  C 1 - C 5 - a l k y l ,  
R2  r e p r e s e n t s   h y d r o g e n ,   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l  

or  a r y l   i n c l u d i n g   s u b s t i t u t e d   a r y l ,   a n d  
R3  r e p r e s e n t s   a l k y l   i n c l u d i n g   s u b s t i t u t e d   a l k y l   or  a r y l   i n -  

c l u d i n g   s u b s t i t u t e d   a r y l ,  

X  r e p r e s e n t s   -NH-  or  - 0 - ,  
R4  i s   an  a l i p h a t i c ,   a r o m a t i c   or  h e t e r o c y c l i c   g r o u p .  

4.  P r o c e s s   a c c o r d i n g   to  any  of  c l a i m s  1   to   3,  w h e r e i n  

t h e   p o l y m e r   i s   a  c o p o l y m e r   c o m p r i s i n g   f r o m   5  to   50  mole   % 

r e c u r r i n g   u n i t s   w i t h   ox ime   e s t e r   g r o u p s   in   t h e   s i d e   c h a i n .  

5.  P r o c e s s   a c c o r d i n g   to   any  of  c l a i m s  1   to   4,  w h e r e i n  

t h e   p o l y m e r   i s   a  c o p o l y m e r   c o m p r i s i n g   r e c u r r i n g   a l k y l -  

( m e t h ) a c r y l a t e   u n i t s .  

6.  P r o c e s s   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g   c l a i m s ,  

w h e r e i n   t h e   r a t i o   of  h y d r o p h i l i c   c o l l o i d   to   r a d i a t i o n -  

s e n s i t i v e   p o l y m e r   i s   c o m p r i s e d   b e t w e e n   2 0 : 1   and  1 : 1 .  



7.  P r o c e s s   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s ,  

w h e r e i n   t he   e t c h - r e s i s t   f o r m i n g   l a y e r   i s   a p p l i e d   to  t h e  

s u r f a c e   to  be  m o d i f i e d   a f t e r   e x p o s u r e   of  t h e   s a i d   l a y e r  

c a r r i e d   by  a  t e m p o r a r y   s u p p o r t   w h i c h   i s   s t r i p p e d   o f f   a f t e r  

t r a n s f e r   of  t h e   l a y e r   to  t h e   s a i d   s u r f a c e   to   be  m o d i f i e d .  

8.  A  r a d i a t i o n   s e n s i t i v e   m a t e r i a l   c o m p r i s i n g   a  

s u p p o r t   and  a  h y d r o p h i l i c   c o l l o i d   l a y e r   c h a r a c t e r i s e d   i n  

t h a t   t h e   h y d r o p h i l i c   c o l l o i d   l a y e r   c o n t a i n s ,   in   t h e   a b -  

s e n c e   of  any  e t h y l e n i c a l l y   u n s a t u r a t e d   p h o t o p o l y m e r i s a b l e  

m o n o m e r i c   m a t e r i a l ,   a  d i s p e r s e d   p h a s e   of  at   l e a s t   o n e  

r a d i a t i o n   s e n s i t i v e   p o l y m e r   t h e   p o l y m e r   c h a i n   of  w h i c h  

c o m p r i s e s   u n i t s   w i t h   s i d e   s u b s t i t u e n t s   c o n t a i n i n g   o x i m e  

e s t e r   g r o u p s ,   t h e   s a i d   p o l y m e r   b e i n g   c a p a b l e   by  e x p o s u r e  

to  a c t i n i c   r a d i a t i o n   of  r e d u c i n g   t h e   p e r m e a b i l i t y   of  t h e  

h y d r o p h i l i c   c o l l o i d   l a y e r   f o r   an  e t c h a n t .  

9.  M a t e r i a l   a c c o r d i n g   to  c l a i m   8,  w h e r e i n   t h e   s a i d  

r a d i a t i o n - s e n s i t i v e   p o l y m e r   i s   a  h o m o p o l y m e r   or   c o p o l y -  

mer  d e r i v e d   f r o m   a  monomer   c o r r e s p o n d i n g   to  t h e   f o r m u l a  

w h e r e i n  :  

one  of  M 1  a n d   M2  i s   or  c o m p r i s e s   an  e t h y l e n i c a l l y   u n -  

s a t u r a t e d   g r o u p ,   and   t h e   o t h e r   i s - a n   a l i p h a t i c ,  

a r o m a t i c   or   h e t e r o c y c l i c   g r o u p ,   a n d  

R  r e p r e s e n t s   h y d r o g e n ,   a l k y l   i n c l u d i n g   s u b s t i t u t e d  

a l k y l ,   or  a r y l   i n c l u d i n g   s u b s t i t u t e d   a r y l .  

10.   M a t e r i a l   a c c o r d i n g   to   c l a i m   8  or  9,  w h e r e i n  

t h e   p o l y m e r   i s   a  c o p o l y m e r   c o m p r i s i n g   f r o m   5  to   50  m o l e  

%  r e c u r r i n g   u n i t s   w i t h   ox ime  e s t e r   g r o u p s   i n   t h e   s i d e  

c h a i n .  

1 1 .  M a t e r i a l   a c c o r d i n g   to   c l a i m   8,  9  or   10,   w h e r e i n  

t h e   p o l y m e r   i s   a  c o p o l y m e r   c o m p r i s i n g   r e c u r r i n g   a l k y l -  

( m e t h ) a c r y l a t e   u n i t s .  



12.   M a t e r i a l   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g   c l a i m s  

8  to  11 ,   w h e r e i n   t h e   r a t i o   of  h y d r o p h i l i c   c o l l o i d   t o  

r a d i a t i o n - s e n s i t i v e   p o l y m e r   i s   c o m p r i s e d   b e t w e e n   20 :1   a n d  

1 : 1 .  
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