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T h i s   i n v e n t i o n   r e l a t e s   to   a  c l e a n s i n g  

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

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

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

a b r a s i v e   m a t e r i a l s   h a v e   b e e n   u s e d   in   t h e   p a s t .   T h e  

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

i n c r e a s e   t h e   e f f e c t i v e n e s s   of  t h e   c o m p o s i t i o n   i n  

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

c l e a n e d .   H e r e t o f o r e   t h e   a b r a d a n t s ,   e v e n   when   in   f i n e  

p a r t i c l e   f o r m ,   were   h a r s h   and  had  a  t e n d e n c y   to   s c r a t c h  

o p t i c a l   s u r f a c e s .  

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

d a m a g i n g   t hem  when  s u c h   s u r f a c e s   b e c o m e   e n c r u s t e d   w i t h  

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

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

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

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

l e n s e s   may  be  p r o t e i n a c e o u s   in  n a t u r e   or  may  be  l i p i d s  

or   o t h e r   m a t e r i a l s   f o r e i g n   to   t h e   eye  s u c h   a s   l a d y ' s  

m a s c a r a   w h i c h   u s u a l l y   i s   a  s o a p   or   wax  in   g e l a t i n .  

S u c c e s s   in  w e a r i n g   a n d   p r o p e r l y   u s i n g   c o n t a c t   l e n s e s   i s  

a  f u n c t i o n   of  m a i n t a i n i n g   them  in   a  c l e a n   c o n d i t i o n  

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

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

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

b u t   w i l l   u l t i m a t e l y   r e n d e r   t h e   l e n s   o p a q u e .   Even   b e f o r e  

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

e n c r u s t a t i o n s   on  t he   l e n s   c a u s e s   t h e   w e a r e r   of   t h e   l e n s  

i n c r e a s e d   d i s c o m f o r t   a n d   i r r i t a t i o n .   Hard   c o n t a c t  

l e n s e s   may  be  b u f f e d   t o   r e m o v e   e n c r u s t a t i o n s ,   b u t   s u c h   a  

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

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

s c r a t c h i n g   t h e   l e n s .   The  s u r f a c e   of  a  s o f t   c o n t a c t   l e n s  

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

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



s o f t   c o n t a c t   l e n s e s   c a n n o t   be  c l e a n e d   e x c e p t   b y  

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

Many  d i f f e r e n t   s o l u t i o n s   h a v e   b e e n   f o r m u l a t e d  

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

a r e   p r i m a r i l y   d i r e c t e d   to   d i s i n f e c t i n g   l e n s e s   a n d  

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

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

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

s u c c e s s .  

S o f t   c o n t a c t   l e n s e s   may  be  d i v i d e d   i n t o   t w o  

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

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

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

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

p o l y s i l o x a n e .  

H y d r o p h i l i c   s o f t   c o n t a c t   l e n s e s   a r e   a  h y d r a t e d  

g e l ,   and   t h e   a b i l i t y   to   a b s o r b   w a t e r   r e s u l t s   in   s w e l l i n g  

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

w h i c h   i s   v e r y   c o m f o r t a b l e   to   t h e   w e a r e r .   H y d r a t e d   g e l  

l e n s e s   c an   c o n t a i n :   h y d r o x y e t h y l m e t h a c r y l a t e   (HEMA)  o r  

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

i t s   a n a l o g s ,   p o l y m e t h y l m e t h a c r y l a t e   (PMMA)  or  i t s  

a n a l o g s ,   p o l y v i n y l p y r r o l i d o n e   (PVP)  or  i t s   a n a l o g s ,  

m o n o m e r s ,   i n h i b i t o r s ,   t r a c e s   of   c a t a l y s t s   and   w a t e r .  

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

h o l d   l a r g e   a m o u n t s   of  w a t e r   in  t h e   g e l .   T h e s e   v i r t u e s ,  

h o w e v e r ,   l e a d   to   d i f f i c u l t i e s   in   c l e a n i n g   a n d  

s t e r i l i z i n g   t h e   l e n s e s .  

H y d r o p h i l i c   s o f t   l e n s e s   may  be  d i s i n f e c t e d   b y  

c h e m i c a l   t r e a t m e n t   or  by  b o i l i n g .   As  i n d i c a t e d ,   n e i t h e r  

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

e n c r u s t a t i o n s .   Some  c h e m i c a l s   a r e   i n e f f e c t i v e   i n  

r e m o v i n g   p r o t e i n s ,   o t h e r s   in  r e m o v i n g   l i p i d s .   B o i l i n g  

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

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

t h e   l e n s e s .   U n i t e d   S t a t e s   P a t e n t   No.  3 , 9 1 0 , 2 9 6   t o  
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p r o t e i n a c e o u s   d e p o s i t s   f r o m   c o n t a c t   l e n s e s   w i t h   t h e   u s e  

of   a  p r o t e a s e .   H o w e v e r ,   l e n s e s   may  b e c o m e   e n c r u s t e d   a n d  

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

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

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

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

u n i f o r m   and  e f f e c t i v e   c l e a n i n g .   U n i t e d   S t a t e s   P a t e n t  

No.  4 , 1 2 7 , 4 2 3   to   R a n k i n   d i s c u s s e s   a  m e t h o d   of   c l e a n s i n g  

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

w i t h   a q u e o u s   s o l u t i o n s   of  s o d i u m   s i l i c a t e s .   D e i o n i z e d  

w a t e r   i s   r e q u i r e d   and   b o i l i n g   is  r e q u i r e d   when  t h e  

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

U n i t e d   S t a t e s   P a t e n t   No.  3 , 9 5 4 , 6 4 4   t o  

K r e z a n o s k i   e t   a l .   d i s c u s s e s   a  c o n t a c t   l e n s   c l e a n i n g ,  

s t o r i n g   and  w e t t i n g   s o l u t i o n .   The  s o l u t i o n   d i s c u s s e d  

c o n t a i n s   a  p o l y ( o x y e t h y l e n e ) - p o l y ( o x y p r o p y l e n e )   b l o c k  

c o p o l y m e r   w h i c h   is   t h e   p r i m a r y   w e t t i n g   and   c l e a n i n g  

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

f r o m   t h e   s u r f a c e   of  t h e   l e n s   i s   no t   d i s c u s s e d .  

A  n e e d   e x i s t s ,   t h e r e f o r e ,   f o r   a  c l e a n s i n g  

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

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

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

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

w h i c h   can   c l e a n   and  r e m o v e   f o r e i g n   d e p o s i t s   f rom  b o t h  

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

c o n t a c t   l e n s e s .  

A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  c l e a n -  
s i n g   c o m p o s i t i o n   f o r   c l e a n i n g   o p t i c a l   s u r f a c e s   c o m p r i s i n g ,  
a  p a r t i c u l a t e   p o l y m e r   w h i c h   i s   an  o rgan ic   polymer ,   p o l y s i l o x a n e  
polymer  or  a  mix tu re   t h e r e o f   wherein  the  polymer  has  a  p a r t i c l e   s i z e  
in  the  range  of  from  one  micron  to  s ix  hundred  microns   and  a  R o d w e l l  
h a r d n e s s   in  the  range  of  from  R120  to  M68,or  a  Shore  h a r d n e s s   in  t h e  

range  from  A15  to  D100,  and  a  c a r r i e r   having  a  v i s c o s i t y   s u f f i c i e n t   t o  
keep  the  p a r t i c u l a t e   polymer  in  s u s p e n s i o n .  



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

t h i c k e n i n g   a g e n t   s u c h   as  C a r b o p o l   (a  r e g i s t e r e d  

t r a d e m a r k   of   B . F .   G o o d r i c h   C h e m i c a l   C o . ) ,   c e l l u l o s e   o r  

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

of  400  t o   4000  to   f o r m   a  s u s p e n s i o n . '   The  c a r r i e r   c a n   b e  

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

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

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

may  be  a d d e d .   The  end   p r o d u c t   may  be  a  f l u i d   or  may  b e  

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

P l u r o n i c ,   (a  r e g i s t e r e d   t r a d e m a r k   of   W y a n c l o t t e  

C h e m i c a l s   C o . ) ,   T w e e n ,   (a  r e g i s t e r e d   t r a d e m a r k   of  A t l a s  

P o w d e r   Company)   or  t y l o x a p o l   may  o p t i o n a l l y   be  a d d e d   t o  

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

T h i m e r o s a l   (a  p r o d u c t   of  E l i   L i l l y  &   C o . ) ,   s o r b i c   a c i d ,  

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

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

p u r i f i e d   w a t e r   may  be  o p t i o n a l l y   e m p l o y e d   as   i s   known  i n  

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

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

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   a  

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

p o l y m e r   o r   p o l y s i l o x a n e   o f   a  p a r t i c l e   s i z e   of   one   t o   s i x  

h u n d r e d   m i c r o n s   and   f o r m i n g   1  to   25  p e r c e n t   by  w e i g h t   o f  

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

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

b e t w e e n   a b o u t   150  and   a b o u t   1500  c p s .   The  t h i c k e n e r  

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

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

may  be  u s e d .   The  p o l y m e r i c   p a r t i c l e s   a r e   p r e f e r a b l y  

s p h e r i c a l ,   h a v e   a  p a r t i c l e   s i z e   r a n g e   p r e f e r a b l y   b e t w e e n  

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

p r e f e r a b l y   f o r m   5  to   20  p e r c e n t   b y  w e i g h t   of  t h e  

s u s p e n s i o n .   A  p a r t i c l e   s i z e   a b o v e   and   b e l o w   t h e   t w e n t y  

to   one   h u n d r e d   m i c r o n   r a n g e   w i l l   f u n c t i o n ;   h o w e v e r ,   t h e  

s m a l l e r   s i z e d   p a r t i c l e s   w i l l   t a k e   l o n g e r   to   c o m p l e t e  



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

g r i t t y   to   t h e   u s e r .  

N y l o n   6  w h i c h   h a s   t h e   f o r m u l a  

(CH2  CH2  CH2  CH2  CH2  C - N H ) ,   N y l o n   11,   w h i c h  

h a s   t h e   f o r m u l a   (CH2  ( C H 2 ) 8 - C H 2 C N )  ,   N y l o n   1 2 ,  

w h i c h   has   t h e   f o r m u l a   (CH2  (CH2)9  CH2 C-NH)  o r  

m i x t u r e s   t h e r e o f   w i t h   R o c k w e l l   h a r d n e s s e s   of  R 8 0 - 8 3 ,  

R - 1 0 8 ,   and   R - 1 0 6 ,   r e s p e c t i v e l y ,   and   p a r t i c l e   s i z e   r a n g e s  
of   1  to   80  m i c r o n s ,   1  to   80  m i c r o n s ,   and  20  to   45  

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

p a r t i c u l a t e s .   N y l o n   11  i s   a  p r e f e r r e d   p o l y m e r .  

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

of  b e t w e e n   a b o u t   20  and   a b o u t   80  p e r c e n t   by  w e i g h t   o f  

t h e   s u s p e n s i o n ,   p r e f e r a b l y   b e t w e e n   a b o u t   25  and   a b o u t   5 0  

p e r c e n t   by  w e i g h t .   The  f o l l o w i n g   p o l y m e r s   w i t h   t h e i r  

h a r d n e s s e s   as   i n d i c a t e d   in  TABLE  1  w i l l   s e r v e   as   a  

s u i t a b l e   p a r t i c u l a t e   p o l y m e r .  





P l u r o n i c   F - 1 2 7   i s   a  p r e f e r r e d   s u r f a c t a n t   and   i s  

an  e t h y l e n e   o x i d e - p r o p y l e n e   o x i d e - p r o p y l e n e   g l y c o l  

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

C o r p o r a t i o n .   The  s u r f a c t a n t   as  a  20%  g e l   by  w e i g h t   i n  

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

an  a m o u n t   of  b e t w e e n   a b o u t   5  to   15  p e r c e n t   by  w e i g h t   o f  

t h e   s u s p e n s i o n ,   p r e f e r a b l y   b e t w e e n   a b o u t   8  and  a b o u t   1 2  

p e r c e n t   by  w e i g h t .  



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

g l y c o l   and   P l u r o n i c   F - 1 2 7 ,   as   a  20%  g e l   in   p u r i f i e d .  

w a t e r ,   may  be  m i x e d   w i t h   t h i m e r o s a l ,   s o r b i c   a c i d ,   EDTA, 

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

i s o t o n i c   c l e a n i n g   s u s p e n s i o n .  

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

g l y c o l   h a v i n g   a  m o l e c u l a r   w e i g h t   r a n g e   f o r m   400  to   4 , 0 0 0  

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

as   a  b e a k e r ,   c o n t a i n i n g   t h e   g l y c o l   in  h o t   w a t e r .   W h e n  

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

i s   r e m o v e d   f r o m   t he   h e a t   s o u r c e .   The  P l u r o n i c   F - 1 2 7   i s  

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

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

a d d e d   w i t h   s t i r r i n g .   The  o p t i o n a l   s a l t s   a n d  

p r e s e r v a t i v e   a r e   t h e n   a d d e d   t o g e t h e r   w i t h   t h e   r e q u i r e d  

a m o u n t   o f ' w a t e r   to  p r o v i d e   a  c l e a n s i n g   s u s p e n s i o n   of   t h e  

d e s i r e d   v i s c o s i t y .  

.  F o r   a  c l e a r e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n ,  

s p e c i f i c   e x a m p l e s   a r e   s e t   f o r t h   b e l o w .   T h e s e   e x a m p l e s  

a r e   m e r e l y   i l l u s t r a t i v e ,   and   a r e   n o t   to   be  u n d e r s t o o d   a s  

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

i n v e n t i o n   in   a n y   way.   In  t h e   f o l l o w i n g   E x a m p l e s   t h e  

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

h a s   a  r a n g e   of  p a r t i c l e   s i z e s .   A  c e r t a i n   p e r c e n t a g e   o f  

t h e   s u b s t a n c e   may  h a v e   a  p a r t i c l e   s i z e   b e l o w   5  or  e v e n   1  

m i c r o n .   H e n c e ,   t he   p a r t i c l e   s i z e s   e x p r e s s e d   in   t h e  

E x a m p l e s   w i l l   be  s e t   f o r t h   as   a  r a n g e   f rom  b e t w e e n   0  a n d  

a  s i z e   a t   t h e   l a r g e r   end   o f  t h e   r a n g e .  

EXAMPLE  I  

A  m i x t u r e   of   25  g r a m s   of  p o l y e t h y l e n e   g l y c o l   o f  

a  m o l e c u l a r   w e i g h t   of  a p p r o x i m a t e l y   4 0 0 0 ,   and   30  g r a m s  

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

a p p r o x i m a t e l y   400  was  m e l t e d   and   t h o r o u g h l y   m i x e d .   W i t h  

s t i r r i n g   20  g r a m s   of  a  20%  g e l   in   p u r i f i e d   w a t e r   o f  

P l u r o n i c   F - 1 2 7   was  a d d e d   to   t h e   p o l y e t h y l e n e   g l y c o l  

m i x .   The  r e s u l t i n g   m i x t u r e   was  s i t r r e d   u n t i l   c o o l e d   t o  



room  t e m p e r a t u r e .   Upon  c o o l i n g   10  g r a m s   of  N a t u r a l  

( 1 0 / 1 5 )   ES  ( w h i c h   i s   a  t r a d e m a r k   of  R i s l a n   C o r p o r a t i o n  

a n d   i s   N y l o n - 1 1   e l e c t r o s t a t i c   e x t r u d e   of  a  p a r t i c l e   s i z e  

r a n g e   b e t w e e n   0  to  44  m i c r o n s )   was  a d d e d   w i t h   s t i r r i n g  

to   t h e   p o l y e t h y l e n e   g l y c o l   and   P l u r o n i c   m i x t u r e .   W i t h  

s t i r r i n g   15  ml  of  p u r i f i e d   w a t e r   was  a d d e d   to   t h e  

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

s u s p e n s i o n   was  f o r m e d .  

EXAMPLE  I I  

As  in   E x a m p l e   I ,   25  g r a m s   of  P l u r o n i c   F - 1 2 7   20% 

g e l   was  a d d e d   w i t h   s t i r r i n g   to   a  m e l t e d   m i x t u r e   of  2 5  

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

a p p r o x i m a t e l y   4 0 0 0 ,   and   30  g r a m s   of  p o l y e t h y l e n e   g l y c o l  

of  a  m o l e c u l a r   w e i g h t   of   a p p r o x i m a t e l y   400 .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   u n t i l   c o o l e d   to   r o o m  

t e m p e r a t u r e ,   w h e r e u p o n   10  g r a m s   of  P o l y m e r   H 0 0 5 0 / 8 0  

( w h i c h   i s   a  t r a d e m a r k   of   R i s l a n   C o r p o r a t i o n   and   i s  

N y l o n - 1 1   of  a  p a r t i c l e   s i z e   r a n g e   b e t w e e n   0  to   8 0  

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

g l y c o l   a n d  P l u r o n i c   m i x t u r e .   Wi th   s t i r r i n g   10  ml  o f  

p u r i f i e d   w a t e r   was  a d d e d   to   t h e   m i x t u r e   and  s t i r r i n g   w a s  

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

EXAMPLE  I I I  

As  in   E x a m p l e   I ,   35  g r a m s   of  P l u r o n i c   F - 1 2 7   20% 

g e l   was  a d d e d   w i t h   s t i r r i n g   to  a  m e l t e d   m i x t u r e   of  2 5  

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

a p p r o x i m a t e l y   4 0 0 0 ,   and   30  g r a m s   of  p o l y e t h y l e n e   g l y c o l  

of  a  m o l e c u l a r   w e i g h t   o f   a p p r o x i m a t e l y   400 .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   u n t i l   c o o l e d   to   r o o m  

t e m p e r a t u r e ,   w h e r e u p o n   10  g r a m s   of  F r e n c h - N a t u r e l l e   ES 

( w h i c h   i s   a  t r a d e m a r k   of   R i s l a n   C o r p o r a t i o n   and   i s  

N y l o n - 1 1   e l e c t r o s t a t i c   e x t r u d e   of  a  p a r t i c l e   s i z e   r a n g e  

b e t w e e n   0  to  80  m i c r o n s )   was  a d d e d ' w i t h   s t i r r i n g   to  t h e  

p o l y e t h y l e n e   g l y c o l   and   P l u r o n i c   m i x t u r e .   S t i r r i n g   o f  

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

f o r m e d .  



EXAMPLE  I V  

As  in   E x a m p l e   I ,   35  g r a m s   of   P l u r o n i c   F - 1 2 7   20% 

g e l   was  a d d e d   w i t h   s t i r r i n g   to   a  m e l t e d   m i x t u r e   of  2 5  

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

a p p r o x i m a t e l y   4 0 0 0 ,   a n d   30  g r a m s   of   p o l y e t h y l e n e   g l y c o l  

o f   a  m o l e c u l a r   w e i g h t   of   a p p r o x i m a t e l y   4 0 0 .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d  u n t i l   c o o l e d   to   r o o m  

t e m p e r a t u r e ,   w h e r e u p o n   10  g r a m s   of  CAB  3 8 1 - 2 0   ( w h i c h   i s  

a  t r a d e m a r k   of   E a s t m a n   C h e m i c a l   Co.  and   i s   c e l l u l o s e  

a c e t a t e   b u t y r a t e   of   a  p a r t i c l e   s i z e   r a n g e   b e t w e e n   0  t o  

120  m i c r o n s )   was  a d d e d   to   t h e   p o l y e t h y l e n e   g l y c o l   a n d  

P l u r o n i c   m i x t u r e .   S t i r r i n g   of  t h e   m i x t u r e   was  c o n t i n u e d  

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

EXAMPLE  V 

As  in   E x a m p l e   I ,   25  g r a m s   of  P l u r o n i c   F - 1 2 7   20% 

g e l   was  a d d e d   w i t h   s t i r r i n g   to   a  m e l t e d   m i x t u r e   of   2 5  

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

a p p r o x i m a t e l y . 4 0 0 0 ,   and   30  g r a m s   of   p o l y e t h y l e n e   g l y c o l  

o f   a  m o l e c u l a r   w e i g h t   of  a p p r o x i m a t e l y   4 0 0 .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   u n t i l   c o o l e d   to   r o o m  

t e m p e r a t u r e ,   w h e r e u p o n   1 2 . 5   g r a m s   of  N a t u r e l l   F i n e  

( w h i c h   i s   a  t r a d e m a r k   of   R i s l a n   C o r p o r a t i o n   and  i s  

N y l o n - 1 1   of  a  p a r t i c l e   s i z e   r a n g e   b e t w e e n   0  to   4 5  

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

g l y c o l   and  P l u r o n i c   m i x t u r e .   W i t h   c o n s t a n t   a g i t a t i o n  

0 . 0 2   g r a m s   o f   a  1.0%  a q u e o u s   s o l u t i o n   of   t h i m e r o s a l   a n d  

0 . 9   g r a m s   of  s o d i u m   c h l o r i d e   w e r e   m i x e d   i n t o   t h e  

g l y c o l - P l u r o n i c - N a t u r e l l   F i n e   m i x t u r e   to   f o r m   t h e  

- c l e a n i n g   c o m p o s i t i o n .   A f t e r   a d d i t i o n   of   t h e   t h i m e r o s a l  

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

w a t e r   was  a d d e d   to   b r i n g   t h e   t o t a l   w e i g h t   of   t h e  

c o m p o s i t i o n   t o   100  g r a m s   and  a  s m o o t h   s u s p e n s i o n   w a s  

f o r m e d .  

EXAMPLE  V I  

As  in   E x a m p l e   I ,   25  g r a m s   of   P l u r o n i c   F - 1 2 7   20% 

g e l   was  a d d e d   w i t h   s t i r r i n g   to  a  m e l t e d   m i x t u r e   of   2 5  



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

a p p r o x i m a t e l y   4 0 0 0 ,   a n d   30  g r a m s   of  p o l y e t h y l e n e   g l y c o l  

of   a  m o l e c u l a r   w e i g h t   of   a p p r o x i m a t e l y   400 .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   u n t i l   c o o l e d   to   r o o m  

t e m p e r a t u r e ,   w h e r e u p o n   1 0 . 0   g r a m s   o f  p o l y e t h y l e n e   F - N 5 0 0  

( w h i c h  i s   a  p r o d u c t   o f   S.  I n d u s t r i a l   C h e m i c a l s   and   i s  

low  d e n s i t y   p o l y e t h y l e n e   of   a  p a r t i c l e   s i z e   of   l e s s   t h a n  

20  m i c r o n s )   was  a d d e d   w i t h   s t i r r i n g   to   t h e   p o l y e t h y l e n e  

g l y c o l   and   P l u r o n i c   m i x t u r e .   Wi th   c o n s t a n t   a g i t a t i o n  

0 . 0 2   g r a m s   of  an  a q u e o u s   s o l u t i o n   of  t h i m e r o s a l   and   0 . 9  

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

g l y c o l - P l u r o n i c -   p o l y e t h y l e n e   m i x t u r e   to  fo rm  t h e  

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

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

p u r i f i e d   w a t e r   was  a d d e d   to   b r i n g   t h e   t o t a l   w e i g h t   o f  

t h e   c o m p o s i t i o n   to   100  g r a m s   and  a  s m o o t h   s u s p e n s i o n   w a s  

f o r m e d .  

EXAMPLE  V I I  

In  a  b e a k e r   0 . 8   g r a m s   of  h y d r o x y   e t h y l  

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

1 5 , 0 0 0   and  0 . 5   g r a m s   Tween   21  i s   d i s p e r s e d   i n t o   a b o u t   4 0  

ml  of   p u r i f i e d   w a t e r .   The  m i x t u r e   t h e n   i s   s t e r i l i z e d   b y  

a u t o c l a v i n g   a t   1 2 1 ° C   u n d e r   a  p r e s s u r e   of  18  p s i   f o r   1 / 2  

h o u r .   In  a n o t h e r   b e a k e r   0 .6   g ram  s o d i u m   c h l o r i d e ,   0 . 2  

g ram  b o r i c   a c i d ,   0 . 1   g r a m   E D T A - d i s o d i u m ,   0 . 2 5   g r a m  

s o d i u m   b o r a t e   qs  t o   pH  7 . 6   and   0 .4   ml  of  a  1.0%  a q u e o u s  

s o l u t i o n   of   t h i m e r o s a l   i s   d i s s o l v e d   and  m i x e d   w i t h  

c o n s t a n t   a g i t a t i o n   i n t o   40  ml  of  p u r i f i e d   w a t e r . .   T h i s  

m i x t u r e   i s   t h e n   p r e s s u r e   f i l t e r e d   i n t o   t he   f i r s t   m i x t u r e  

u s i n g   a  s t e r i l e   m i l l i p o r e   s e t u p   f i t t e d   w i t h   a  0 . 2   m i c r o n  

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

10  g r a m s   of  F r e n c h   N a t u r e l l e   b e a d s ,   s t e r i l i z e d  

a t   1 2 1 ° C   a t   18  p s i   f o r   1 / 2   h o u r ,   a r e   a d d e d   to   t h e  

h o m o g e n e o u s   m i x t u r e   w i t h   c o n s t a n t   a g i t a t i o n .   W i t h  

c o n t i n u o u s   s t i r r i n g   p u r i f i e d   w a t e r   was  a d d e d   to   t h e  

l a t t e r   m i x t u r e   to   b r i n g   t h e   t o t a l   w e i g h t   of  t h e  



c o m p o s i t i o n   t o   100  g r a m s   and   to   f o r m   a  s m o o t h   s u s p e n s i o n .  

EXAMPLE  V I I I  

A  m i x t u r e   of  30  g r a m s   of   p o l y e t h y l e n e   g l y c o l   o f  

a  m o l e c u l a r   w e i g h t   of  a p p r o x i m a t e l y   4 0 0 0 ,   and   40  g r a m s  
of   p o l y e t h y l e n e   g l y c o l   of   a  m o l e c u l a r   w e i g h t   o f  

a p p r o x i m a t e l y  4 0 0   was  m e l t e d   in   a  b e a k e r   by  s u s p e n d i n g  

t h e   b e a k e r   i n t o   h o t   w a t e r .   A f t e r   t h e   p o l y e t h y l e n e  

g l y c o l   was  c o m p l e t e l y   m e l t e d ,   i t   was  t h o r o u g h l y   m i x e d  

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

o i n t m e n t   b a s e   was  t r a n s f e r r e d   o n t o   a  p o r c e l a i n   t i l e   a n d  

was  m i x e d   w i t h   a  s p a t u l a   w i t h   15  g r a m s   of   N a t u r a l   ES  

( 1 0 / 1 5 )   to   f o r m   an  o i n t m e n t .   W i t h   c o n t i n u e d   s t i r r i n g  

p u r i f i e d   w a t e r   was  i n c o r p o r a t e d   i n t o   t h e   o i n t m e n t   t o  

b r i n g   t h e   t o t a l   w e i g h t   of   t h e   c o m p o s i t i o n   to  100  g r a m s  
a n d   t o   s o f t e n   and   s m o o t h   t h e   r e s u l t i n g   c l e a n s i n g  

o i n t m e n t .  

EXAMPLE  I X  

A  m i x t u r e   of  50  g r a m s   of   p o l y e t h y l e n e   g l y c o l   o f  

a  m o l e c u l a r   w e i g h t   of  a p p r o x i m a t e l y   4 0 0 0 ,   and  30  g r a m s  

of   p o l y e t h y l e n e   g l y c o l   of  a  m o l e c u l a r   w e i g h t   of   400  w a s  

m e l t e d   and   m i x e d   a s   in   E x a m p l e   V I I I .   A f t e r   m i x i n g   a n d  

m e l t i n g ,   as   in   E x a m p l e   V I I I ,   t h e   g l y c o l   m i x t u r e   w a s  

m i x e d   w i t h   10  g r a m s   of   N a t u r a l   ES  and   f u r t h e r   m i x e d   w i t h  

p u r i f i e d   w a t e r   to   b r i n g   t h e   t o t a l   w e i g h t   of  t h e  

c o m p o s i t i o n   t o   100  g r a m s   a n d   to   p r o v i d e   a  s o f t   s m o o t h  

c l e a n s i n g   o i n t m e n t .  

EXAMPLE  X 

A  m i x t u r e   of  25  g r a m s   of   p o l y e t h y l e n e   g l y c o l   o f  

a  m o l e c u l a r   w e i g h t   of   a p p r o x i m a t e l y   4 0 0 0 ,   and   30  g r a m s  

o f   p o l y e t h y l e n e   g l y c o l   of  a  m o l e c u l a r   w e i g h t   of   400  w a s  

m e l t e d   a n d   m i x e d   as   in   E x a m p l e   V I I .   A f t e r   m i x i n g   a n d  

m e l t i n g ,   25  g r a m s   o f   a  20%  g e l   in   p u r i f i e d   w a t e r   o f  

P l u r o n i c   F - 1 2 7   and   10  g r a m s   of   p o l y m e r   H 0 0 5 0 / 8 0   w e r e  

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

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

i n c o r p o r a t e d   i n t o   t h e   o i n t m e n t   t o   b r i n g   t h e   t o t a l   w e i g h t  



of  t h e   c o m p o s i t i o n   to   100  g r a m s   and   to   s o f t e n   and  s m o o t h  

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

A  s t u d y  w a s   d e s i g n e d   t o   d e t e r m i n e   t h e  

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

F i v e   u n u s e d   l e n s e s   of  e a c h   of  t h e   s i x   b r a n d s   o f  

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

The  s i x   b r a n d s   of  c o n t a c t   l e n s e s   s e l e c t e d   w e r e :  

P r i o r   to   s t a r t i n g   t h e   s t u d y   to   d e t e r m i n e   t h e  

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

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

B a u s c h   &  Lomb  O p t i c a l   M i c r o s c o p e   u n d e r   40X  m a g n i f i c a t i o n  

' f o r   s c r a t c h e s   a n d / o r   c u t s   on  l e n s   s u r f a c e .   I t   was  n o t e d  

t h a t   a l m o s t   a l l   t y p e s   of   l e n s e s   had  some  s u r f a c e  

s c r a t c h e s .  

Each   b r a n d   of   l e n s e s   was  t h e n   c y c l e d   t h r o u g h   a  

c l e a n i n g   r e g i m e n .   The  l e n s   was  r u b b e d   w i t h   2  to   3  d r o p s  

of   p o l y m e r i c   c l e a n e r   of   E x a m p l e   V I I I   in  t h e   p a l m   of  t h e  

h a n d   w i t h   t h e   i n d e x   f i n g e r   f o r   a  t o t a l   of   20  s e c o n d s   a n d  

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

f o r   a  t o t a l   of  f i f t y   c y c l e s   on  e a c h   l e n s .   The  l e n s e s  

w e r e   v i e w e d   f o r   s c r a t c h e s   a f t e r   5,  10,   20,   30 ,   40  and  5 0  

c l e a n i n g   c y c l e s   u s i n g   t h e   B a u s c h   &  Lomb  O p t i c a l  

M i c r o s c o p e   u n d e r   20X  and   100X  m a g n i f i c a t i o n s .  

P h o t o g r a p h s   w e r e   t a k e n .  

The  l e n s   p h o t o g r a p h s   i n d i c a t e   no  s i g n   of  n e w  

c u t s   a n d / o r   s c r a t c h e s   on  t h e   l e n s   s u r f a c e s   u n d e r   s t u d y .  

The  e f f i c a c y   of   p o l y m e r i c  . c l e a n e r   w a s  

d e t e r m i n e d   on  l a b o r a t o r y   d e p o s i t e d   as  w e l l   as   human  w o r n  

s o f t   c o n t a c t   l e n s e s .  

In  t h e   l a b o r a t o r y ,   s o f t   c o n t a c t   l e n s e s   w e r e  



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

c o n t a i n i n g   0 . 0 5   p e r c e n t   by  w e i g h t   l y s o z y m e   3X  p r o t e i n  

a n d   0 .05%  p e r c e n t   by  w e i g h t   m u c i n   t y p e   2  in   i s o t o n i c  

s o l u t i o n   t o   pH  7 . 0 .   The  d e p o s i t i o n   of  c l e a n   l e n s e s  

i n v o l v e d   h e a t i n g   t h e   l e n s e s   w i t h   a  5ml  of   d e p o s i t i o n  

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

9 2 ° C .   The  a b o v e   p r o c e d u r e   was  r e p e a t e d   two  t i m e s   w i t h  

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

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

T h e   d e p o s i t e d   l e n s   was  t h e n   r u b b e d   w i t h   2  to   3  

d r o p s   of  t h e   p o l y m e r   c l e a n e r   of   E x a m p l e   V I I I   in   t h e   p a l m  

o f   t h e   hand   w i t h   t h e   i n d e x   f i n g e r   f o r   a  t o t a l   of  2 0  

s e c o n d s   ( b o t h   s i d e s   of   t h e   l e n s )   a n d   r i n s e d   w i t h   n o r m a l  

s a l i n e .   D e p e n d i n g   on  t h e   e x t e n t   of  p r o t e i n   d e p o s i t   o n  

t h e   l e n s ,   one  to   two  a p p l i c a t o n s   of   p o l y m e r i c   c l e a n e r   o f  

E x a m p l e   V I I I   was  n e e d e d   to   c l e a n   t h e   p r o t e i n   f r o m   t h e  

l e n s .  

In  a n o t h e r   e f f i c a c y   s t u d y ,   human  worn   s o f t  

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

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

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

d e s c r i b e d   a b o v e .   S i x   s e t s   of  human  worn   l e n s e s   w e r e  

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

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

r e m o v e d .  



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

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

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

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

one  m i c r o n   to   s i x   h u n d r e d   m i c r o n s   and  a  R o c k w e l l   h a r d n e s s  

i n   t h e   r a n g e   of   f r o m   R120  to   M68,  or   a  S h o r e   h a r d n e s s   in   t h e  

r a n g e   f r o m   A15  t o   D100 ,   and  a  c a r r i e r   h a v i n g   a  v i s c o s i t y  

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

2.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   C l a i m  

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

3.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   C l a i m  

1  or   C l a i m   2  w h e r e i n   t h e   c a r r i e r   c o m p r i s e s   w a t e r   and  a  t h i c k e n e r  

w h e r e i n   t h e   t h i c k e n e r   i s   p o l y e t h y l e n e   g l y c o l ,   C a r b o p o l ,  

c e l l u l o s e ,   or  a  m i x t u r e   t h e r e o f .  

4.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   a n y  o n e  

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

R o c k w e l l   h a r d n e s s   in   t h e   r a n g e   f r o m   R120  to   M 6 8 .  

5.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   a n y  

one   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   p a r t i c u l a t e   p o l y m e r  

h a s   a  S h o r e   h a r d n e s s   in   t h e   r a n g e   f r o m   A15  to   D 1 0 0 .  

6.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   a n y  

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

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

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

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

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

N y l o n   6,  N y l o n   6 J 6 ,   N y l o n   11,  N y l o n   12,   p o l y b u t a d i e n e ,  

p o l y a r y l e t h e r ,   p o l y c a r b o n a t e ,   PBT  p o l y e s t e r ,   p o l y p r o p y l e n e ,  



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

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

7.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   i n   a n y  o n e  

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   o r g a n i c   p o l y m e r   o r  

p o l y s i l o x a n e   f o r m s   f r o m   1  t o   25  p e r c e n t   by  w e i g h t   of  t h e  

s u s p e n s i o n .  

8.  A  c l e a n s i n g   c o m p o s i t i o n   as  c l a i m e d   in   a n y  

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

r a n g e   o f   f r o m   150  t o   1500   c p s .  
9.  A  m e t h o d   of   c l e a n s i n g   a  c o n t a c t   l e n s   c o m p r i s i n g  

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

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