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©  Light-sensitive  vesicular  recording  material. 

Light-sensitive  vesicular  imaging  materials,  suitable 
for  the  production  of  coloured  labels  etc,  comprise  a  light- 
sensitive  vesicular  imaging  layer  (2)  applied  to  one  surface 
of  a  transparent  self-supporting  plastics  sheet  or  film  (1), 
said  light-sensitive  vesicular  imaging  layer  comprising  a 
polymeric  vehicle  having  uniformly  dispersed  therein  a 
sensitising  agent  which  releases  a  vesicle-forming  gas 
upon  exposure  to  light,  said  polymeric  vehicle  comprising 
a  thermoplastic  polymer  having  a  nitrogen  permeability 
constant  in  the  range  1  x  10-15  to  1  x  10-10  and  being 
softenable  upon  heating  above  ambient  temperature  to 
permit  the  gas  released  by  the  sensitising  agent  in  the 
light-struck  areas  to  form  light-scattering  or  reflecting 
vesicles  therein,  wherein  at  least  one  pigmented  or  dyed 
coating  layer  (3)  having  an  opacity  represented  by  a  total 
luminous  transmittance  measured  by  ASTM  test  method 
D-1003-61  not  exceeding  25%  is  applied  over  the  vesicular 
imaging  layer  (2)  and  remote  from  the  plastics  sheet  or 
film  (1). 



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  l i g h t - s e n s i t i v e  

v e s i c u l a r   i m a g i n g   m a t e r i a l .  

V e s i c u l a r   i m a g i n g   m a t e r i a l s   a r e   known  and  g e n e r a l l y  

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

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

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

d e c o m p o s a b l e   on  e x p o s u r e   to  a c t i n i c   l i g h t   to  e v o l v e   a  g a s  
such   as  n i t r o g e n   t h e r e b y   f o r m i n g   a  l a t e n t   gas   image  in  t h e  

v e h i c l e .   G e n e r a l l y ,   t h e   l a t e n t   image  may  be  d e v e l o p e d   b y  

h e a t i n g   the   m a t e r i a l ,   u s u a l l y   a b o v e   the   s o f t e n i n g  

t e m p e r a t u r e   of  t he   p l a s t i c s   v e h i c l e ,   to  e n a b l e   t he   gas  i n  

t he   l i g h t - s t r u c k   a r e a s   to  e x p a n d   i n t o   b u b b l e s   or  v e s i c l e s  

w h i c h   have   a  l i g h t - s c a t t e r i n g   or  r e f l e c t i n g   a c t i v i t y .  

B r i t i s h   p a t e n t   s p e c i f i c a t i o n   861  250  d e s c r i b e s   s u c h  

m a t e r i a l s   and  d i s c l o s e s   t h a t   t h e   s u p p o r t   may  be  o p a q u e   a n d  

of  any  d e s i r a b l e   c o l o u r .   Pape r   and  s y n t h e t i c   s h e e t  

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

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

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

p o l y m e r i c   v e h i c l e   in  wh ich   i m a g i n g   i n f o r m a t i o n   can  b e  

r e c o r d e d   by  t h e   p r o d u c t i o n   of  gas   v e s i c l e s   t h e r e i n ,  

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

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

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

c o n s t a n t   in  t h e   r a n g e   1  x  1 0 - 1 5   to  1  x  1 0 - 1 0   and  b e i n g  

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

p e r m i t   t he   f o r m a t i o n   of  l i g h t - s c a t t e r i n g   or  r e f l e c t i n g   g a s  
v e s i c l e s   t h e r e i n ,   w h e r e i n   at  l e a s t   one  p i g m e n t e d   or  d y e d  

c o a t i n g   l a y e r   h a v i n g   an  o p a c i t y   r e p r e s e n t e d   by  a  t o t a l  

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

D - 1 0 0 3 - 6 1   n o t   e x c e e d i n g   25%  is   a p p l i e d   ove r   t he   i m a g i n g  

l a y e r   and  r e m o t e   f rom  t he   p l a s t i c s   s h e e t   or  f i l m .  

More  s p e c i f i c a l l y   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,  

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



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

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

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

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

t h e r e i n   a  s e n s i t i s i n g   a g e n t   w h i c h   r e l e a s e s   a  v e s i c l e -  

f o r m i n g   gas   upon  e x p o s u r e   to  l i g h t ,   s a i d   p o l y m e r i c   v e h i c l e  

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

p e r m e a b i l i t y   c o n s t a n t   in  t he   r a n g e   1  x  1 0 - 1 5   t o  

1  x  1 0 - 1 0   and  b e i n g   s o f t e n a b l e   upon  h e a t i n g   a b o v e  

a m b i e n t   t e m p e r a t u r e   to  p e r m i t   t he   g a s r e l e a s e d   b y  t h e  

s e n s i t i s i n g   a g e n t   in  t he   l i g h t - s t r u c k   a r e a s   to  form  l i g h t -  

s c a t t e r i n g   or  r e f l e c t i n g   v e s i c l e s   t h e r e i n ,   w h e r e i n   a t  

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

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

m e a s u r e d   by  ASTM  t e s t   m e t h o d   D - 1 0 0 3 - 6 1   n o t   e x c e e d i n g   25% 

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

f rom  the   p l a s t i c s   s h e e t   or  f i l m .   A c c o r d i n g   to  t h e  

i n v e n t i o n ,   a  p i g m e n t   or  dye  may  o p t i o n a l l y   be  i n c l u d e d   i n  

t he   l i g h t - s e n s i t i v e   v e s i c u l a r   i m a g i n g   l a y e r .  

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

is  i n c l u d e d   in  the   i m a g i n g   m a t e r i a l   and  p r o v i d e s   c o l o u r e d  

a r e a s   by  t h e   a b s o r p t i o n   of  i n c i d e n t   l i g h t   w h i c h   c o n t r a s t  

w i t h   r e c o r d s  f o r m e d   as  v e s i c l e s   in  the   l i g h t - s e n s i t i v e  

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

e s s e n t i a l l y   by  t he   s c a t t e r i n g   and  r e f l e c t i o n   of  l i g h t   i n  

t h e   v e s i c l e s .  

The  v e s i c u l a r   i m a g i n g   m a t e r i a l s   of  t h i s   i n v e n t i o n   m a y  
be  u sed   fo r   t he   p r o d u c t i o n   of  c o l o u r e d   d i s p l a y   l a b e l s ,  

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

i n f o r m a t i o n   r e c o r d e d   in  t he   v e s i c u l a r   i m a g i n g   l a y e r   i s  

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

l a y e r   and  the   i m a g i n g   l a y e r   is  p r o t e c t e d   f rom  damage   b y  

t h e   p l a s t i c s   s h e e t   or  f i l m   t h r o u g h   w h i c h   t he   r e c o r d e d  

i n f o r m a t i o n   is  v i e w e d .   A d d i t i o n a l   c o l o u r i n g   e f f e c t s   m a y  

o p t i o n a l l y   be  o b t a i n e d   by  a p p l y i n g   a  t r a n s p a r e n t   p i g m e n t e d  



or  dyed   l a y e r   to  t he   s u r f a c e   of  t he   p l a s t i c s   s h e e t   or  f i l m  

r e m o t e   f rom  the   v e s i c u l a r   i m a g i n g   l a y e r .  

The  t e r m   " n i t r o g e n   p e r m e a b i l i t y   c o n s t a n t "   used   h e r e i n  

r e f e r s   to  t he   v o l u m e   of  n i t r o g e n   in  cm3  wh ich   d i f f u s e s  

in  one  s e c o n d   t h r o u g h   one  cm  of  a  s a m p l e   of  t he   p o l y m e r i c  

v e h i c l e ,   one  cm2  in  a r e a ,   and  u n d e r   a  p r e s s u r e   g r a d i e n t  

of  one  cm  of  m e r c u r y   a t   a  c o n s t a n t   t e m p e r a t u r e   of  2 5 ° C .  

The  t e r m   " a m b i e n t   t e m p e r a t u r e "   r e l a t e s   t o  

t e m p e r a t u r e s   of  a t   l e a s t   2 0 ° C .  

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

f i l m   may  c o n s i s t   of  any  s u i t a b l e   p l a s t i c s   m a t e r i a l ,   w h i c h  

may  o p t i o n a l l y   be  c o l o u r e d   by  means   of  a  d y e ,   such  a s  

c e l l u l o s e   e s t e r s ,   e . g .   c e l l u l o s e   a c e t a t e ,   o r  

t h e r m o p l a s t i c s ,   such   as  p o l y s t y r e n e ,   p o l y a m i d e s ,   p o l y m e r s  

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

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

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

may  be  o b t a i n e d   by  c o n d e n s i n g   one  or  more  d i c a r b o x y l i c  

a c i d s   or  t h e i r   l o w e r   a l k y l   d i e s t e r s ,   e . g .   t e r e p h t h a l i c  

a c i d ,   i s o p h t h a l i c ,   p h t h a l i c ,   2 , 5 - ,   2 , 6 -   and  2 , 7 -  

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

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

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

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

such   as  p i v a l i c   a c i d ,   w i t h   one  or  more  g l y c o l s ,   e . g .  

e t h y l e n e   g l y c o l ,   1 , 3 - p r o p a n e d i o l ,   1 , 4 - b u t a n e d i o l ,  

n e o p e n t y l   g l y c o l   and  1 , 4 - c y c l o h e x a n e d i m e t h a n o l .   B i a x i a l l y  

o r i e n t e d   and  h e a t - s e t   f i l m s   of  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  

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

The  p o l y m e r i c   v e h i c l e   of  t he   l i g h t - s e n s i t i v e  

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

t h e r m o p l a s t i c   p o l y m e r s   known  in  the   a r t   fo r   use  i n  

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

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

t h e r e i n .   S u i t a b l e   p o l y m e r i c   v e h i c l e s   i n c l u d e   p o l y m e r s   o f  



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

s p e c i f i c a t i o n   861  250  and  t h e   p o l y m e r s   d e s c r i b e d   i n  

B r i t i s h   p a t e n t   s p e c i f i c a t i o n s   1  272  894 ,   1  276  6 0 8 ,  

1  278  004,   1  312  573,   1  330  344,   1  352  559,   1  352  560  a n d  

1  400  2 4 5 .  

The  l i g h t - s e n s i t i v e   v e s i c u l a r   i m a g i n g   l a y e r   may  

o p t i o n a l l y   i n c l u d e   any  of  t he   known  a d d i t i v e s   such   a s  

s u r f a c t a n t s   and  s t a b i l i s i n g   a c i d s .  

The  s e n s i t i s i n g   a g e n t   i n c o r p o r a t e d   i n t o   the   v e h i c l e  

s h o u l d   be  n o n - r e a c t i v e   w i t h   t he   v e h i c l e .   L i k e w i s e ,   t h e  

v e s i c l e - f o r m i n g   gas   w h i c h   is  l i b e r a t e d   by  the   s e n s i t i s i n g  

a g e n t   s h o u l d   be  n o n - r e a c t i v e   w i t h   t h e   v e h i c l e .   T h e  

l i b e r a t i o n   of  gas   by  t h e  s e n s i t i s i n g   a g e n t   fo r   t h e  

f o r m a t i o n   of  l i g h t - s c a t t e r i n g   or  r e f l e c t i n g   v e s i c l e s   i s  

a c h i e v e d   s o l e l y   by  the   a c t i o n   of  l i g h t   upon  t h e  

s e n s i t i s i n g   a g e n t ;   s e n s i t i s i n g   a g e n t s   w h i c h   l i b e r a t e   g a s  

by  o t h e r   m e c h a n i s m s ,   e . g .   u n d e r   t he   i n f l u e n c e   of  h e a t   a r e  

n o t   e m p l o y e d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .  

S e n s i t i s i n g   a g e n t s   w h i c h   l i b e r a t e   n i t r o g e n   on  e x p o s u r e   t o  

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

w i d e l y   used   in  v e s i c u l a r   p r o c e s s i n g   e q u i p m e n t ,   may  b e  

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

i n c l u d i n g   n i t r o g e n - l i b e r a t i n g   d i a z o n i u m   s a l t s ,   such  a s  

t h o s e   w h i c h   may  be  d e r i v e d   f rom  t h e   f o l l o w i n g   a m i n e s :  

N , N - d i m e t h y l - p - p h e n y l e n e d i a m i n e  

N , N - d i e t h y l - p - p h e n y l e n e d i a m i n e  

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

N - e t h y l - N - p - h y d r o x y e t h y l - p - p h e n y l e n e d i a m i n e  

N , N - d i b e n z y l - 3 - e t h o x y - 4 p - p h e n y l e n e d i a m i n e  

4 - N - m o r p h o l i n o - a n i l i n e  

2 , 5 - d i e t h o x y - 4 - N - m o r p h o l i n o - a n i l i n e  

2 , 5 - d i m e t h o x y - 4 - N - m o r p h o l i n o - a n i l i n e  

2 , 5 - d i - ( n - b u t o x y ) - 4 - N - m o r p h o l i n o - a n i l i n e  

4 - N - p y r r o l i d i n o - a n i l i n e  



3 - m e t h y l - 4 - N - p y r r o l i d i n o - a n i l i n e  

3 - m e t h o x y - 4 - N - p y r r o l i d i n o - a n i l i n e  

2 - e t h o x y - 4 - N , N - d i e t h y l a m i n o - a n i l i n e  

2 , 5 - d i e t h o x y - 4 - b e n z o y l a m i n o - a n i l i n e  

2 , 5 - d i e t h o x y - 4 - t h i o - ( 4 ' - t o l y l ) - a n i l i n e  

The  i m a g i n g   l a y e r   may  be  a p p l i e d   to  t he   p l a s t i c s  

s h e e t   or  f i l m   as  a  s o l u t i o n   in  any  s u i t a b l e   common  o r g a n i c  

s o l v e n t ,   such   as  b u t a n - 2 - o n e ,   t o l u e n e   and  m e t h a n o l ,   by  a n y  
of  t he   means   known  in  t he   a r t   fo r   c o a t i n g   l i g h t - s e n s i t i v e  

i m a g i n g   l a y e r s .  

The  i m a g i n g   l a y e r   may  o p t i o n a l l y   be  t r e a t e d   w i t h   a n  

a q u e o u s   s o l u t i o n   or  s t e a m   or  w a t e r   v a p o u r   to  r e d u c e   i t s  

c o n t r a s t   or  p h o t o g r a p h i c   gamma  by  t e c h n i q u e s   wh ich   a r e  

a l r e a d y   e s t a b l i s h e d   in  t he   a r t ,   e . g .   as  d e s c r i b e d   i n  

U n i t e d   S t a t e s   p a t e n t   s p e c i f i c a t i o n   3  149  9 7 1 .  

If   d e s i r e d ,   t he   s u r f a c e   of  the   p l a s t i c s   s h e e t   or  f i l m  

may  be  p r e t r e a t e d   a n d / o r   c o a t e d   w i t h   an  a d h e s i o n - p r o m o t i n g  

l a y e r   p r i o r   to  the   a p p l i c a t i o n   of  t he   i m a g i n g   l a y e r .  

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   c a r r i e r s   may  be  p r e t r e a t e d  

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

s w e l l i n g   a c t i o n   on  t he   f i l m   such   as  h a l o g e n a t e d   p h e n o l s   i n  

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

c r e s o l ,   2 , 4 - d i c h l o r o p h e n o l ,   2 , 4 , 6 -   or  2 , 4 , 5 -  

t r i c h l o r o p h e n o l   or  4 - c h l o r o r e s o r c i n o l   or  a  m i x t u r e   of  s u c h  

m a t e r i a l s   in  a c e t o n e   or  m e t h a n o l .   A f t e r   a p p l i c a t i o n   o f  

such   a  s o l u t i o n   the   f i l m   s u r f a c e   can  be  d r i e d   and  h e a t e d  

a t   an  e l e v a t e d   t e m p e r a t u r e   for   a  few  m i n u t e s ,   e . g .   2 

m i n u t e s   a t   60°  to  100°C .   I f   d e s i r e d ,   t he   p r e t r e a t i n g  
s o l u t i o n   may  a l s o   c o n t a i n   an  a d h e s i o n - p r o m o t i n g   p o l y m e r  
such   as  a  p a r t i a l l y   h y d r o l y s e d   c o p o l y m e r   of  v i n y l   c h l o r i d e  

and  v i n y l   a c e t a t e .  

As  an  a l t e r n a t i v e   t o ,   or  in  a d d i t i o n   t o ,   such   a  

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

a c t i o n   upon  t h e   f i l m   may  be  i n c o r p o r a t e d   i n t o   t he   c o a t i n g  

c o m p o s i t i o n   a p p l i e d   to  t he   f i l m .  



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

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

p r o m o t e   a d h e s i o n   to  c o a t i n g   l a y e r s   w h i c h   may  be  a p p l i e d  

t h e r e t o .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   a  p i g m e n t e d   or  dyed   l a y e r  

is  a p p l i e d   o v e r   t he   s u r f a c e   of  t he   l i g h t - s e n s i t i v e   i m a g i n g  

l a y e r   w h i c h   may  i t s e l f   o p t i o n a l l y   be  p i g m e n t e d   or  d y e d  

i t s e l f .   The  a p p l i e d   p i g m e n t e d   or  dyed   l a y e r   is  p r e f e r a b l y  

a p p l i e d   d i r e c t l y   to  t he   l i g h t - s e n s i t i v e   i m a g i n g   l a y e r .  

The  p i g m e n t e d   or  dyed   l a y e r   may  i n c l u d e   a  p o l y m e r i c   b i n d e r  

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

t h a n   1  x  1 0 - 1 5   c o m p r i s i n g   n i t r o c e l l u l o s e ,   c e l l u l o s e  

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

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

e s t e r s   of  m e t h a c r y l i c   a c i d   such   as  m e t h y l   and  n - b u t y l  

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

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

c o n v e n t i o n a l l y   e m p l o y e d   in  p a i n t s   and  p r i n t i n g   i n k s .  

S u i t a b l e   p r i n t i n g   i n k s   i n c l u d e   t h o s e   a v a i l a b l e  

c o m m e r c i a l l y   as  ' I m p a c   M i c r o f i l m '   B l a c k ,   P a l e   B l u e ,   R e d ,  

G r e e n ,   O r a n g e   and  P i n k   ( F i s h b u r n   P r i n t i n g   Ink  Co  L t d ) ,   a n d  

' P r o p a l i n   B l u e '   and  ' P r o p a l i n   Red '   ( b o t h   G o t h a m s ) .  

S u i t a b l e   p a i n t s   i n c l u d e   the   r a n g e   of   ' D u l u x '   e m u l s i o n  

p a i n t s   ( I m p e r i a l   C h e m i c a l   I n d u s t r i e s   L i m i t e d )   e s p e c i a l l y  

b l a c k ,   b l u e ,   red   and  g r e e n   h u e s .  

The  p i g m e n t s   and  d y e s   i n c l u d e d   in  t he   p i g m e n t e d   o r  

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

e f f e c t s   by  t h e   a b s o r p t i o n   of  c e r t a i n   w a v e l e n g t h s   o f  

i n c i d e n t   l i g h t   e m p l o y e d   to  v i e w   the   m a t e r i a l .   The  t o t a l  

l u m i n o u s   t r a n s m i t t a n c e   of  t he   p i g m e n t e d   or  dyed   l a y e r  

p r e f e r a b l y   d o e s   no t   e x c e e d   20%  and  may  be  as  low  as  z e r o  

%.  P i g m e n t s   may  be  i n c l u d e d   in  t he   p i g m e n t e d   or  d y e d  

c o a t i n g   l a y e r   in  an  a m o u n t   in  t he   r a n g e   5  to   30%  by  w e i g h t  

b a s e d   on  t h e   w e i g h t   of  t h e   p o l y m e r i c   b i n d e r   and  may  b e  



c h o s e n   f rom  c a r b o n   b l a c k   or  t h o s e   i d e n t i f i e d   by  t he   C o l o u r  

I n d e x   names   or  n u m b e r s   ( t h e   c o m m e r c i a l l y   a v a i l a b l e  

p i g m e n t s   a r e   named  in  p a r e n t h e s i s )   74160  (Po lymon   B l u e  

LBS) ,   15850  ( R u b i n e   T o n e r   4 B S ) ,   P i g m e n t   Y e l l o w   34  ( P u r e  

Lemon  Chrome  L6GS) ,   69800  ( P a l i o g e n   Blue   R R )  a n d   A z o i c  

B lue   7  ( P r i n t i n g   B l u e   R).   Dyes  may  be  i n c l u d e d   in  t h e  

c o a t i n g   l a y e r   in  an  a m o u n t   in  t he   r a n g e   5  to   30%  by  w e i g h t  

b a s e d   on  t he   w e i g h t   of  t h e   p o l y m e r i c   b i n d e r   and  may  b e  

c h o s e n   f rom  t h o s e   i d e n t i f i e d   by  t he   C o l o u r   I n d e x   names  o r  

n u m b e r s   ( t h e   c o m m e r c i a l l y   a v a i l a b l e   d y e s   a r e   named  i n  

p a r e n t h e s i s )   S o l v e n t   B l u e   70  ( N e o z a p o n   Blue   FLE) ,   S o l v e n t  

Red  60  ( N e o z a p o n   F i r e   Red  BL) ,   12716  ( N e o z a p o n   Red  G E ) ,  

S o l v e n t   B lue   49  ( O r a s o l   B lue   BLN),  S o l v e n t   B l u e   53  ( O r a s o l  

Navy  B lue   2RB),   S o l v e n t   B lue   67  ( O r a s o l   B r i l l i a n t   B l u e  

GN),  12055  ( L a c q u e r   O r a n g e   VG),  S o l v e n t   B l u e   65  ( W a x o l i n e  

B lue   2 R S ) ,   61551   ( W a x o l i n e   B lue   APS) ,   60505   ( W a x o l i n e   Red  

MPS),  47000  ( W a x o l i n e   Y e l l o w   TS)  and  50415  ( M e t h a s o l  

N i g r o s i n e   E N S ) .  

The  p i g m e n t e d   or  dyed  c o a t i n g   l a y e r   may  a l s o   c o n t a i n  

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

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

i m a g i n g   m a t e r i a l   to  be  b o n d e d   to  r e c e p t i v e   s u b s t r a t e s .  

A l t e r n a t i v e l y ,   a  s e l f - a d h e s i v e   or  p r e s s u r e - s e n s i t i v e  

a d h e s i v e   l a y e r   may  be  a p p l i e d   to  e i t h e r   s i d e   of  t h e  

m a t e r i a l ,   bu t   p r e f e r a b l y   to  t he   same  s i d e   as  t h a t   c a r r y i n g  

the   v e s i c u l a r   i m a g i n g   l a y e r   s i n c e   t he   l a t t e r   w i l l   b e  

p r o t e c t e d   by  t h e   p l a s t i c s   s h e e t   or  f i l m   f rom  damage   b y  
a b r a s i o n   when  a d h e r e d   to  a  r e c e p t i v e   s u b s t r a t e .   R e s i n s  

s u i t a b l e   f o r   t h e   f o r m a t i o n   of  such   an  a d h e s i v e   l a y e r   a r e  
d e s c r i b e d   in  " R a n d b o o k   of  A d h e s i v e s "   e d i t e d   by  I  S k e i s t ,  

R h e i n h o l d   Pub  C o r p ,   New  Y o r k ,   1962  and  may  i n c l u d e  

c o p o l y m e r s   b a s e d   on  a l i p h a t i c   ( 4 - 1 2   c a r b o n   a t o m s )   a c r y l a t e  

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

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

" t a c k i f y i n g   c o m p o n e n t   such  as  a  p o l y t e r p e n e   a n d  

s t y r e n e / b u t a d i e n e   r u b b e r s " .  



A  p e e l a b l e   b a c k i n g   l a y e r   such   as  a  p a p e r  s h e e t   c o a t e d  

w i t h   a  r e l e a s e   l a y e r   may  be  a p p l i e d   o v e r   t he   a d h e s i v e  

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

An  a l t e r n a t i v e   means   f o r   a p p l y i n g   t h e   a d h e s i v e   l a y e r  

and  p e e l a b l e   b a c k i n g   is   by  d r y   t r a n s f e r   l a m i n a t i o n   of  a  

d o u b l e - s i d e   c o a t e d   a d h e s i v e   t a p e   h a v i n g   a  p e e l a b l e   b a c k i n g  

on  one  s i d e   o n l y .   T h e r e   a r e   many  t a p e s   s u i t a b l e   fo r   t h i s  

p u r p o s e   on  t he   m a r k e t   s u c h   s  3M's   Y972  and  463 ,   F a s s o n ' s  

6321  and  T i v o l i k a y ' s   571  t r a n s f e r   t a p e s .  

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

be  e x p o s e d   to  a  l i g h t   image   in  a  c o n v e n t i o n a l   m a n n e r   t o  

p r o d u c e   a  l a t e n t   image   in  t h e   r e c o r d i n g   l a y e r .   The  i m a g e  

may  be  d e v e l o p e d   in  a  c o n v e n t i o n a l   m a n n e r   by  h e a t i n g  

i m m e d i a t e l y   a f t e r   l i g h t   e x p o s u r e   to  p e r m i t   t he   g a s  
v e s i c l e s   to  form  in  t he   l i g h t - s t r u c k   a r e a s .   F i x i n g   m a y  
t h e n   be  a c c o m p l i s h e d   i f   d e s i r e d   by  a  f u t h e r   o v e r a l l   l i g h t  

e x p o s u r e   and  p e r m i t t i n g   the   gas   e v o l v e d   by  t h e  

d e c o m p o s i t i o n   of  t he   s e n s i t i s i n g   a g e n t   to  d i f f u s e   ou t   o f  

t h e   r e c o r d i n g   l a y e r .   A l t e r n a t i v e l y ,   t h e   l a t e n t   image  m a y  
be  r e v e r s a l   p r o c e s s e d   by  p e r m i t t i n g   t h e   gas   e v o l v e d   in  t h e  

i m a g e w i s e   l i g h t - s t r u c k   a r e a s   to  d i f f u s e   ou t   of  t h e  

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

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

fo rm  gas   v e s i c l e s   in  t he   a r e a s   s u b j e c t e d   to  t he   o v e r a l l  

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

c e r t a i n   p r e f e r r e d   e m b o d i m e n t s   t h e r e o f   w h i c h   a r e  

i l l u s t r a t e d   by  t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  is  a  c r o s s - s e c t i o n   of  an  i m a g i n g   m a t e r i a l  

h a v i n g   a  v e s i c u l a r   i m a g i n g   l a y e r   and  a  p i g m e n t e d   l a y e r ;  

F i g u r e   2  is  a  c r o s s - s e c t i o n   of  a  m o d i f i c a t i o n   of  t h e  

i m a g i n g   m a t e r i a l   i l l u s t r a t e d   in  F i g u r e   1  and  i n c l u d i n g   a n  

a d h e s i v e   l a y e r   a p p l i e d   o v e r   t he   p i g m e n t e d   l a y e r ;   a n d  

F i g u r e   3  is   a  c r o s s - s e c t i o n   of  a  m o d i f i c a t i o n   of  t h e  

i m a g i n g   m a t e r i a l   i l l u s t r a t e d   in  F i g u r e   2  and  i n c l u d i n g   a  

p e e l a b l e   b a c k i n g   p a p e r .  



The  l i g h t - s e n s i t i v e   v e s i c u l a r   i m a g i n g   m a t e r i a l  

i l l u s t r a t e d   in  F i g u r e   1  c o m p r i s e s   a  c o n v e n t i o n a l   b i a x i a l l y  

o r i e n t e d   and  h e a t - s e t   u n d y e d   t r a n s p a r e n t   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   1  of  t h i c k n e s s   125  m i c r o n s .   The  u p p e r  

s u r f a c e   of  t he   f i l m   1  was  p r e t r e a t e d   p r i o r   to  c o a t i n g   w i t h  

a  l i g h t - s e n s i t i v e   i m a g i n g   l a y e r   2  w i t h   a  s o l u t i o n   of  2 .0   g  

p - c h l o r o - m - c r e s o l   in  100  ml  of  m e t h a n o l   and  d r i e d   b y  

h e a t i n g   a t   120°C  fo r   2 .5   m i n u t e s .   The  i m a g i n g   l a y e r   2 

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

85  mole   %  v i n y l i d e n e   c h l o r i d e   a n d  1 5   mole   %  a c r y l o n i t r i l e  

wh ich   has  a  n i t r o g e n   p e r m e a b i l i t y   c o n s t a n t   of   0 .5   x  1 0 - 1 3  

and  a  d i a z o n i u m   s a l t   s e n s i t i s i n g   a g e n t   p r e s e n t   in  a n  

a m o u n t   of   10%  by  w e i g h t   b a s e d   upon  the   w e i g h t   of  t h e  

p o l y m e r i c   v e h i c l e .   The  i m a g i n g   l a y e r   2  was  a p p l i e d   f rom  a  

l a c q u e r   of  the   f o l l o w i n g   f o r m u l a t i o n :  

and  d r i e d   to  a  d r y   t h i c k n e s s   of  a b o u t   6  m i c r o n s   by  h e a t i n g  

a t   120°C  to  1 3 0 ° C .  

An  o p a q u e   p i g m e n t e d   l a y e r   3  is  a d h e r e d   to  t he   i m a g i n g  

l a y e r   2  and  was  p r o d u c e d   by  t he   a p p l i c a t i o n   of  an  i n k  

w h i c h   is  c o m m e r c i a l l y   a v a i l a b l e   as  ' I m p a c   M i c r o f i l m '   B l a c k  

f rom  F i s h b u r n   P r i n t i n g   Ink  Co  Ltd  ( a n a l y s i s   b l a c k   p i g m e n t  

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

e t h y l   a c e t a t e ) .   The  ink  was  d r i e d   by  h e a t i n g   a t   800C  t o  

p r o v i d e   a  l a y e r   h a v i n g   a  d r y   t h i c k n e s s   of  a b o u t   6  m i c r o n s  

and  a  t o t a l   l u m i n o u s   t r a n s m i t t a n c e   m e a s u r e d   by  ASTM  t e s t  

m e t h o d   D - 1 0 0 3 - 6 1   of  z e r o   %. 



F i g u r e   2  r e l a t e s   to  a  m o d i f i c a t i o n   of  the   i m a g i n g  

m a t e r i a l   i l l u s t r a t e d   in  F i g u r e   1  and  i n c l u d e s   an  a d h e s i v e  

l a y e r   4  b o n d e d   to  t he   p i g m e n t e d   l a y e r   3.  The  a d h e s i v e  

l a y e r   4  i n c l u d e s   a  s e l f - a d h e s i v e   or  p r e s s u r e - s e n s i t i v e  

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

w h i c h   was  a p p l i e d   f rom  a  c o m p o s i t i o n   c o m p r i s i n g :  

and  d r i e d   to  a  d r y   t h i c k n e s s   of  a b o u t   25  m i c r o n s   b y  

h e a t i n g   a t   80°C  fo r   20  s e c o n d s .  

F i g u r e   3  r e l a t e s   to  a  m o d i f i c a t i o n   of  t h e   i m a g i n g  

m a t e r i a l   i l l u s t r a t e d   in  F i g u r e   2  and  i n c l u d e s   a  p e e l a b l e  

b a c k i n g   p a p e r   5  a d h e r e d   to  t h e   a d h e s i v e   l a y e r   4  to  p r o t e c t  

t he   l a t t e r   a g a i n s t   u n i n t e n t i o n a l   p r e m a t u r e   b o n d i n g   t o  

o t h e r   s u r f a c e s .   The  p e e l a b l e   b a c k i n g   p a p e r   5  i s   o f  

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

a p p l i e d   to  i t s   s u r f a c e   a d j a c e n t   t h e   a d h e s i v e   l a y e r   4 .  

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

in  F i g u r e s   1  to  3,  t he   l i g h t - s e n s i t i v e   i m a g i n g   l a y e r   2 

a l s o   i n c l u d e s   a  c o m m e r c i a l l y   a v a i l a b l e   red   dye  S a v i n y l  

F i r e   Red  GLS  w h i c h   was  a d d e d   to  t he   l a c q u e r   f o r m u l a t i o n  

used   to  a p p l y   l a y e r   2  in  an  a m o u n t   of   4.2%  by  w e i g h t   b a s e d  

upon  t h e   w e i g h t   of  t he   p o l y m e r i c   v e h i c l e .  

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

in  F i g u r e s   1  to  3,  t h e   f i l m   1  i s   c o l o u r e d   by  means   of  a  

d y e .  



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

F i g u r e s   1  to  3  i n c l u d e   a  dye  s u b s t i t u t e d   for   t he   p i g m e n t  

in  t he   l a y e r   3 .  

D e p e n d i n g   upon  t he   n a t u r e   of  t he   i m a g i n g   m a t e r i a l  

e m p l o y e d   and  the   c h o i c e   of  n o r m a l   or  r e v e r s a l   p r o c e s s i n g  

f o r   t h e   l i g h t - s e n s i t i v e   i m a g i n g   l a y e r   i t   is  p o s s i b l e   t o  

p r o d u c e   a  v a r i e t y   of  c o l o u r f u l   and  a t t r a c t i v e   i m a g e d  

p r o d u c t s .   For  e x a m p l e ,   when  t he   m a t e r i a l   i l l u s t r a t e d   i n  

F i g u r e   1  is  p r o c e s s e d   n o r m a l l y ,   the   p r o c e s s e d   i m a g e  

a p p e a r s   as  a  w h i t e   v e s i c u l a t e d   image  in  t he   l i g h t - s t r u c k  

a r e a s   upon  a  c o l o u r e d   b a c k g r o u n d   r e p r e s e n t e d   by  t h e  

p i g m e n t e d   l a y e r   3.  On  t h e   o t h e r  h a n d ,   i f   t he   s a m e  
m a t e r i a l   is  r e v e r s a l   p r o c e s s e d   the   image  has  the   c o l o u r   o f  

t he   p i g m e n t e d   l a y e r   3  upon  a  w h i t e   v e s i c u l a t e d  

b a c k g r o u n d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   i m a g i n g   a n d  

p r o c e s s i n g   o p e r a t i o n s   a r e   no t   c o m p l e x .   T h u s ,   w h i l s t  

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

l i g h t   s o u r c e ,   an  a l t e r n a t i v e   p r o c e d u r e   is  s i m p l y   to  e x p o s e  
t h e   m a t e r i a l   to  s u n l i g h t .   P r o c e s s i n g   by  h e a t i n g ,  

d e p e n d i n g   upon  the   n a t u r e   of  t he   i m a g i n g   l a y e r ,   can  b e  

a c h i e v e d   a t   t e m p e r a t u r e s   of  60°  to  1 6 0 ° C ,   b y  
i m m e r s i o n   in  ho t   l i q u i d s ,   e . g .   b o i l i n g   w a t e r ,   ho t   p l a t e s ,  

e . g .   d o m e s t i c   i r o n s ,   and  c o m m e r c i a l l y   a v a i l a b l e   v e s i c u l a r  

d e v e l o p e r s   such   as  Kal  D e v e l o p e r   360VS  (Canon   I n c ) .  

A c c o r d i n g l y ,   t h e   m a t e r i a l s   of  t he   p r e s e n t   i n v e n t i o n   may  b e  

used   in  many  i n d u s t r i a l ,   c o m m e r c i a l   and  d o m e s t i c  

a p p l i c a t i o n s   fo r   t he   p r o d u c t i o n   of  d i s p l a y   l a b e l s   a n d  

s i g n s ,   e t c .   M u l t i p l e   c o p i e s   of  t he   same  m a s t e r   image  c a n  
be  p r o d u c e d   by  r e p e a t i n g   t h e   e x p o s u r e   and  p r o c e s s i n g  

o p e r a t i o n s .  

E x p o s u r e   to  a c t i n i c   l i g h t   is  p r e f e r a b l y   a c h i e v e d   b y  

e x p o s i n g   the   l i g h t - s e n s i t i v e   i m a g i n g   m a t e r i a l   t h r o u g h   a  
m a s t e r   image   w h i l s t   h e l d   f i r m l y   in  c o n t a c t   w i t h   the   m a s t e r  

i m a g e ,   a l t h o u g h   e x p o s u r e   by  p r o j e c t i o n   is  p o s s i b l e .  



M a s t e r   i m a g e s   may  be  s u p p o r t e d   on  t r a n s p a r e n t   f i l m   o r  

even   p a p e r .   For  e x a m p l e ,   t he   m a s t e r   image   may  c o m p r i s e   a  

p h o t o g r a p h i c   s i l v e r   h a l i d e   m a s t e r ,   or  may  be  c o n s t r u c t e d  

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

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

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

t h i s   i n v e n t i o n   may  be  imaged   as  d e s c r i b e d   a b o v e   to  p r o d u c e  

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

p r o o f i n g   m a t e r i a l s ,   e n g i n e e r i n g   d r a w i n g ,   e n g i n e e r i n g  

d r i l l i n g   p a t t e r n s   when  a p p l i e d   by  an  a d h e s i v e   to  t h e  

w o r k p i e c e ,   i d e n t i f i c a t i o n   t a g s ,   name  p l a t e s ,   i n s t r u c t i o n  

p a n e l s ,   w a r n i n g   p l a q u e s ,   b a d g e s ,   i n s t r u m e n t   p a n e l s ,   d i a l  

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

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

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

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

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

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

and  menu  c a r d s .  



1.  A  p l a s t i c s   i m a g i n g   m a t e r i a l   w h i c h   c o m p r i s e s   a n  

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

i m a g i n g   i n f o r m a t i o n   can  be  r e c o r d e d   by  t h e   p r o d u c t i o n   o f  

gas   v e s i c l e s   t h e r e i n ,   a p p l i e d   to  one  s u r f a c e   of  a  

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

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

h a v i n g   a  n i t r o g e n   p e r m e a b i l i t y   c o n s t a n t   in  t h e   r a n g e  
1  x  1 0 - 1 5   to  1  x  1 0 - 1 0   and  b e i n g   s o f t e n a b l e   u p o n  

h e a t i n g   a b o v e   a m b i e n t   t e m p e r a t u r e   to  p e r m i t   t he   f o r m a t i o n  

of  l i g h t - s c a t t e r i n g   or  r e f l e c t i n g   gas   v e s i c l e s   t h e r e i n ,  

w h e r e i n   a t   l e a s t   one  p i g m e n t e d   or  dyed  c o a t i n g   l a y e r  

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

t r a n s m i t t a n c e   m e a s u r e d   by  ASTM  t e s t   m e t h o d   D - 1 0 0 3 - 6 1   n o t  

e x c e e d i n g   25%  is  a p p l i e d   o v e r   t h e   i m a g i n g   l a y e r   and  r e m o t e  

f rom  t h e   p l a s t i c s   s h e e t   or  f i l m .  

2.  A  m a t e r i a l   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  

v e s i c l e - p r o d u c i n g   gas   is  r e l e a s e d   by  a  s e n s i t i s i n g   a g e n t  

u n i f o r m l y   d i s p e r s e d   in  t he   p o l y m e r i c   v e h i c l e   of  t h e  

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

3.  A  m a t e r i a l   a c c o r d i n g   to  c l a i m   1  or  2,  in  w h i c h  

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

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

4.  A  m a t e r i a l   a c c o r d i n g   to  c l a i m   1,  2  or  3,  i n  

wh ich   t h e   p i g m e n t e d   or  dyed  c o a t i n g   l a y e r   c o m p r i s e s   f r o m  

5  to  30%  by  w e i g h t ,   b a s e d   upon  t h e   w e i g h t   of  t he   p o l y m e r i c  

v e h i c l e ,   of  a  p i g m e n t   or  d y e .  

5.  A  m a t e r i a l   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

wh ich   the   p i g m e n t   i n c l u d e d   in  t he   p i g m e n t e d   c o a t i n g   l a y e r  

is   s e l e c t e d   f rom  c a r b o n   b l a c k   or  t he   g r o u p   c o n s i s t i n g   o f  

C o l o u r   I n d e x   7 4 1 6 0 ,   1 5 8 5 0 ,   6 9 8 0 0 ,   P i g m e n t   Y e l l o w   34  a n d  

A z o i c   B lue   7 .  

6.  A  m a t e r i a l   a c c o r d i n g   to  any  of  c l a i m s   1  to  4,  i n  

w h i c h   the   dye  i n c l u d e d   in  t he   dyed  c o a t i n g   l a y e r   i s  

s e l e c t e d   f rom  t he   g r o u p   c o n s i s t i n g   of  C o l o u r   I n d e x   1 2 7 1 6 ,  



1 2 0 5 5 ,   6 1 5 5 1 ,   6 0 5 0 5 ,   4 7 0 0 0 ,   5 0 4 1 5 ,   S o l v e n t   B l u e   7 0 ,  

S o l v e n t   Red  60,   S o l v e n t   B l u e   49,   S o l v e n t   B lue   53,   S o l v e n t  

B lue   67  and  S o l v e n t   B l u e   6 5 .  

7.  A  m a t e r i a l   a c c o r d i n g   to  any   p r e c e d i n g   c l a i m ,   i n  

wh ich   t h e   p i g m e n t e d   or  dyed   c o a t i n g   l a y e r   c o m p r i s e s   a  

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

g r e a t e r   t h a n   1  x  1 0 - 1 5 .  

8.  A  m a t e r i a l   a c c o r d i n g   to  c l a i m   7,  in  w h i c h   t h e  

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

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

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

e s t e r s   of  m e t h a c r y l i c   a c i d ,   s t y r e n e / a c r y l o n i t r i l e  

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

9.  A  m a t e r i a l   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

w h i c h   a  s e l f - a d h e s i v e   or  p r e s s u r e - s e n s i t i v e   a d h e s i v e   l a y e r  

is  a p p l i e d   o v e r   t he   p i g m e n t e d   or  dyed   c o a t i n g   l a y e r .  

10.  A  m a t e r i a l   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

w h i c h   a  t r a n s p a r e n t   p i g m e n t e d   or  dyed  l a y e r   is  a p p l i e d   t o  

t h e   s u r f a c e   of  t h e   p l a s t i c s   s h e e t   or  f i l m   r e m o t e   f rom  t h e  

l i g h t - s e n s i t i v e   v e s i c u l a r   i m a g i n g   l a y e r .  
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