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<  

(3)  Methods  and  materials  for  cleaning  soft  contact  lenses. 

A  cleaning  solution  for  soft  contact  lenses  is  described. 
The  solution  differs  from  previously  known  solutions  in  that 
it  includes  a  lipolytic  enzyme  together  with  a  buffering 
substance,  such  as  a  phosphate.  The  cleaning  solution 
removes  any  lipids  present  on  the  surface  of  the  lens  by 
splitting  them  into  fatty  acids  and  esters  for  removal  by 
subsequent  rinsing  and,  optionally,  boiling  in  physiological 
saline  solution. 

A  supplementary  cleaning  solution  comprises,  in  addi- 
tion  to  the  lipolytic  enzyme,  a  proteolytic  enzyme,  such  as 
papain  or  bromelain,  such  solution  providing  for  complete 
removal  of  all  deposits  from  the  surface  of  the  lens.  The 
solution  of  the  invention  is  preferably  hypertonic  and  it  is 
applied  either  by  using  a  droplet  technique  or  by  introducing 
the  lens  fully  into  the  solution. 



TECHNICAL  F I E L D :  

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  m e t h o d s   a n d  

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

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

A l b u m i n ,   G l o b u l i n s   and  L i p i d s .  

BACKGROUND  ART: 

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

l e n s e s   g e n e r a l l y   r e s u l t   in  an  o p a q u e   f i l m ,   y e l l o w   d i s -  

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

on  t h e   l e n s e s .   I n v e s t i g a t i o n s   c a r r i e d   o u t   have   shown  t h a t  

t h e s e   d e p o s i t s   can  c o n s i s t   of   A l b u m i n ,   Ig  γ - G l o b u l i n ,  

L y s o z y m e   and  l i p o p r o t e i n s .  

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

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

t h e   t e a r   f l u i d   as  a  r e s u l t   of   t h e   s a l i n e   s o l u t i o n   w i t h  

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

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

i t s   u s e   in  a  dry   e n v i r o n m e n t   and  by  a i r   f l o w i n g   p a s t   i t ,  

e t c .   c a u s e s   some  A l b u m i n   to  be  d e n a t u r e d   and  d e p o s i t e d   o n  

t h e   l e n s .   Even  when  c o n t a c t   l e n s e s   a r e   s t e r i l i z e d   by  

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

i n t e r i o r   g r o u p s   of  L i p i d s .   O t h e r   c a u s e s   t o o ,   such   as  f o r  

e x a m p l e   c o n t i n u o u s   u s e ,   c a u s e   A l b u m i n   and  L i p i d s   to  b e  

d e p o s i t e d   on  c o n t a c t   l e n s e s   in  f a i r l y   l a r g e   q u a n t i t i e s .  

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

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

p r o t e o l y t i c   enzyme  in  t a b l e t   f o rm  and  t h e n   p l a c i n g   t h e  

l e n s e s   to  be  c l e a n e d   in  t he   s o l u t i o n   f o r   a  p e r i o d   of  a r  

l e a s t   two  h o u r s .   T h i s   p r o c e s s   h a s   b e e n   r e g a r d e d   a s  

c o m p l i c a t e d   by  t he   w e a r e r s   of  c o n t a c t   l e n s e s   so  t h a t  

c l e a n i n g   has   no t   a l w a y s   b e e n  c a r r i e d   o u t   as  r e g u l a r l y   a s  



i s   r e q u i r e d   and  t h i s   h a s   r e s u l t e d   in   l e n s e s   f i n a l l y  

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

u n u s a b l e .   M o r e o v e r ,   t h e   p r i o r   a r t   u s i n g   o n l y   p r o t e o l y t e  

e n z y m e s   d o e s   no t   p r o v i d e   f o r   c o m p l e t e   r e m o v a l   of   t h e  

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

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

a r t .  

SUMMARY  OF  THE  INVENTION:  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

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

c l e a n i n g   e f f e c t .  

I t   i s   a n o t h e r   o b j e c t   to  p r o v i d e   c l e a n i n g   l i q u i d s  

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

Yet   a n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   s o l i d   c o m p o s i t i o n s   of  m a t t e r   to  be  d i s s o l v e d   i n  

an  a q u e o u s   v e h i c l e   to  f o r m   s o f t   c o n t a c t   l e n s   c l e a n i n g  

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

A c c o r d i n g   to  one  a s p e c t   of  t h e   i n v e n t i o n   an  e n z y m e  

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

s i s t s   of  a  s o l u t i o n   c o n t a i n i n g   a  l i p o l y t i c   enzyme  ( m a i n l y  

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

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

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

s u c h   as   a  p h o s p h a t e .   Such   c l e a n i n g   l i q u i d   i s   p r e f e r a b l y  

h y p e r t o n i c   to  i t s   n a t u r e ,   i . e .   i t s   o s m o t i c   p r e s s u r e  

e x c e e d s   t h a t   of  a  p h y s i o l o g i c a l   s o l u t i o n ,   so  t h a t   i n  

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

t a k e s   p l a c e ,   w h i c h   s eems   to  be  b e n e f i c i a l   to  t h e   c l e a n i n g  

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

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

t a k e s   up  w a t e r   to  r e v e r t   to  i t s   o r i g i n a l   s t a t e .  

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



a  v o l u m e   of  a  s o l u t i o n   c o n t a i n i n g   P a p a i n   or  B r o m e l a i n  

and  a  L i p o l y t i c   E n z y m e ,   a  d e v i c e   f o r   f o r m i n g   d r o p l e t s   o f  

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

s o f t   c o n t a c t   l e n s   and  a  v o l u m e   of   a  s t e r i l e   i s o t o n i c  

p h y s i o l o g i c a l   s a l i n e   s o l u t i o n   in  w h i c h   t he   l e n s   can  b e  

r i n s e d   and  s u b s e q u e n t l y   b o i l e d .  

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

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   to  r e m o v e   d e p o s i t s   on  t h e  

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

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

t a i n i n g   P a p a i n   or  E r o m e l a i n   and  in  a d d i t i o n   a  L i p o l y t i c  

Enzyme,   on  the   c o n t a c t   l e n s   w h i c h   i s   to  be  c l e a n e d   t o  

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

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

r e m o v i n g   t he   r e s u l t i n g   p r o d u c t s   by  r i n s i n g   and  b o i l i n g  

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

P r e f e r a b l y   t h e   enzyme   a c t i v i t y   in   t he   c l e a n i n g  

s o l u t i o n   i s   of  t he   o r d e r   of  100  t y r o s i n e   u n i t s   p e r   ug  o f  

p r o t e i n .  

The  f l u i d   a c t i v i t y   i s   a l l o w e d   to  o c c u r   f o r   a  p e r i o d  

of  t h e   o r d e r   of  15  m i n u t e s .  

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

p a r t i c l e   s i z e   b e l o w   0 . 2   m i c r o n s ,   and  i s   i s o t o n i c ,   has   a 

p H - v a l u e   of  7 .0   w i t h   a  b u f f e r   c a p a c i t y   of  6-8  and  i s   a l s o  

s t e r i l e .  

A  p r e f e r r e d   enzyme  s o l u t i o n   f o r   c l e a n i n g   t he   l e n s  

c o n s i s t s   of  B r o m e l a i n ,   M a n n i t o l ,   S o r b i t o l ,   E t h y l e n e d i a -  

m i n e t e t r a a c e t i c   a c i d ,   S o d i u m   M e t a b i s u l p h i t e ,   and  a  

l i p o l y t i c   e n z y m e .  

A  p r e f e r r e d   c l e a n i n g   s o l u t i o n   may  c o n s i s t   o f :  



d i l u t e d   to  1  l i t r e   aqua   d e s t . ,   t o g e t h e r   w i t h   L i p a s e   f r o m  

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

to  a b o u t   50000   u n i t s ,   in  1000  ml .   0 . 1   M  P h o s p h a t e   b u f f e r  

in   an  a q u e o u s   p o l y m e r   c o m p l e x .  

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

a n o t h e r   a s p e c t   of  t he   i n v e n t i o n )   w h i c h   may  be  u s e d   t o  

c l e a n   a  s o f t   c o n t a c t   l e n s   c o n s i s t s   of  a  s o l u t i o n   o f  

L i p a s e   and  a  p h o s p h a t e   b u f f e r .  

When  a  p r o t e o l y t i c   enzyme   and  a  l i p o l y t i c   e n z y m e  

a r e   u s e d   in   c o m b i n a t i o n   i t   i s   p r e f e r r e d   i n  o r d e r   t o  

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

in   t h e   s o l u t i o n   a  s o - c a l l e d   " a q u e o u s   p o l y m e r   c o m p l e x " ,  

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

to  b i n d   t h e   l i p o l y t i c   e n z y m e s   so  t h a t   i t   w i l l   no t   b e  

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

of   t h i s   p o l y m e r   c o m p l e x  i s   n o t   c r i t i c a l   and  a n y  
c o m m e r c i a l   p r o d u c t   may  be  u s e d ,   s u c h   as  p o l y e t h y l e n e  

g l y c o l  ,   p o l y v i n y l   a l c o h o l ,   p o l y v i n y l   p y r r o l i d o n e   a n d  

t h e   l i k e .   As  a  f u l l y   n o n - l i m i t i n g   e x a m p l e   one  may  m e n t i o n  

t h e   p o l y m e r   c o m p l e x   " K o l l o d o n ' 2 5   or   30  f rom  BASF,  W e s t  

G e r m a n y .  

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

some  f u r t h e r   e x p l a n a t i o n   w i l l   be  g i v e n   b e l o w .  

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

c o n t a c t   l e n s e s   a t   t he   p r e s e n t   t i m e ,   PMMA,  HEMA  and  P v P  

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

p r o t e i n   r e t e n s i v e .   New  m a t e r i a l s   h a v e   been   i n t r o d u c e d  



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

r e t e n t i o n .  

At  t h e   p r e s e n t   t i m e   i t   d o e s   n o t   seem  p o s s i b l e   t o  

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

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

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

been   d e m o n s t r a t e d   in  n u m e r o u s   i n v e s t i g a t i o n s .   The  i n s i -  

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

in  t he   m a t r i x   of  t h e   l e n s   m a t e r i a l   can  a p p e a r   a f t e r   a 

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

in  t e a r   f l u i d   v a r i e s   f rom  one  p e r s o n   to  t h e   n e x t .  

The  l i p i d   d e p o s i t s   a p p e a r   e i t h e r   as  y e l l o w i s h  

t i n t i n g   of  the   l e n s   or  as  a  w h i t i s h   h a z e .  

C h e m i c a l l y   t h e   d e p o s i t s   a r e   c o m p o s e d   of   p h o s p h o -  

l i p i d s ,   p r o b a b l y   in  t h e   fo rm  of  l e c i t i n ,   f o r m i n g   t o g e t h e r  

w i t h   t h e   p r o t e i n   a  l e c i t o p r o t e i n ,   ( l e c i t i n   on  e x p o s u r e   t o  

h e a t   and  l i g h t   t e n d s   to  a u t o c x i d i s e   or  d e c o m p o s e   i n t o  

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

w h i c h   a r e   w h i t e   in  c o l o u r .  

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

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

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

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

c a u s i n g   a  sand  grain  s e n s a t i o n   w h e n  t h e   l e n s   l i e s   in   t h e  

e y e .  

U n f o r t u n a t e l y ,   we  h a v e   o n l y   t h e o r i e s   to  e x p l a i n  

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

i n t o   o b s t r u c t i v e   p l a q u e s .   H o w e v e r ,   t h e s e   p l a q u e s   s t a r t  

f rom  the   same  o b s e r v a t i o n  -   an  e x c e s s   of  l i p i d s  -   and  i n  

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

Based   on  t h e s e   o b s e r v a t i o n s   i t   i s   t h e r e f o r e   q u i t e  

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

p r e s e n t l y   and  in  t h e   f u t u r e   must   be  one  t h a t   can  r e m o v e  

the   l i p i d   and  p r o t e i n   d e p o s i t s   f o r m e d   in  t he   s o f t   c o n t a c t  

l e n s   m a t e r i a l   d u r i n g   w e a r i n g .  



Due  to  t h e   f a c t   t h a t   new  m a t e r i a l s   a r e   b e i n g  

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

mus t   be  c o m p a t i b l e   w i t h   t h e s e   m a t e r i a l s .   An  e n z y m a t i c  

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

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

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

I t   i s   a l s o   e v i d e n t   t h a t   t h e   g r e a t e r   t h e   w a t e r  

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

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

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

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

t h a t   a  c o v a l e n t   b i n d i n g   can   o c c u r .  

T h i s   t y p e   of  b i n d i n g   i s   n a t u r a l l y   more  d i f f i c u l t  

to  s e p a r a t e   t h a n   an  o r d i n a r y   s u r f a c e   a d s o r p t i o n .   I t   i s ,  

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

w i t h   a  t e n s i d e ;   t h e   t e n s i d e   in  t h i s  c a s e   i n c r e a s e s   t h e  

w a t e r / o i l   i n t e r p h a s e   and  a l l o w s   the   enzyme  to  r e a c t   u p o n  
the   l i p i d s .  

Wi th   r e g a r d   to  t h e   e n z y m e s   u s e d   in  t h e   l i q u i d   o r  

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

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

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

d e r i v e d   f rom  c a n d .   c y l i n d r a c a e ,   s u i t a b l y   p r e p a r e d   b y  

l y o p h i l i z a t i o n .   As  a  p r o t e o l y t i c   enzyme  any  p r o t e i n - d i -  

g e s t i n g   enzyme  i s   u s e f u l ,   p r e f e r r e d   e x a m p l e s   b e i n g  

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

a l i p o l y t i c   enzyme  and  a  p r o t e o l y t i c   e n z y m e ,   t h e   l a t t e r  

b e i n g   p a p a i n ,   i t   w i l l   be  n o t e d   t h a t   t he   b e n e f i c i a l  

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

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

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

e n z y m e s   i s   p a r t i c u l a r l y   p r e f e r r e d ,   e s p e c i a l l y   when  u s e d  

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



EXAMPLES: 

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   b y  
n o n - l i m i t i n g   e x a m p l e s .  

E x a m p l e   I .  

A  s o i t   c o n t a c t   l e n s   c l e a n i n g   f l u i d   (known  as  PROLEN) 
i s   made  up  as  f o l l o w s :  

Then  a d d : -  

L i p a s e   f rom  c a n d .   c y l i n d r a c a e   50000  u n i t s   in  1000  m l .  

0 . 1   M  P h o s p h a t e   b u f f e r   in  an  a q u e o u s   p o l y m e r   c o m p l e x .  

E x a m p l e   I I .  

A  s e c o n d   s o f t   c o n t a c t   l e n s   c l e a n i n g   f l u i d   (known  a s  

LIPREN)  i s   made  up  as  f o l l o w s : -  

L i p a s e   d e r i v e d   f rom  c a n d .   c y l i n d r a c a e ,   l y o p h i l i s e d   100  u n i t s .  

0 . 1 M   p h o s p h a t e   b u f f e r   10  m l .  

M e t h o d s   of  u s e  

PROLEN 

A  few  d r o p s   ( 0 . 3   ml)  of  t h e   f l u i d   a r e   p l a c e d   on  a  

l e n s   and  l e f t   on  t h e   l e n s   f o r   15  m i n u t e s .   Tne  l e n s   i s  

t h e n   r i n s e d   in  a  s a l i n e   s o l u t i o n   and  t h e r e a f t e r   b o i l e d   i n  

t h e   s a l i n e   s o l u t i o n   f o r   20  m i n u t e s .   F i n a l l y   t he   l e n s   i s  

r i n s e d   once   more  in   t h e   s a l i n e   s o l u t i o n   b e f o r e   r e i n -  

s e r t i n g .  

L IPREN 

(a)  For  r e g u l a r   p e r i o d i c   c l e a n i n g .  

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

p h o s p h a t e   b u f f e r   ( 0 . 1   M).  The  l e n s e s   a r e   p l a c e d   in  t h i s  

s o l u t i o n   and  a l l o w e d   to  r e m a i n   in  t he   s o l u t i o n   f o r  

30  m i n u t e s .  



A f t e r   t h i s   t i m e   t h e   l e n s e s   a r e   r e m o v e d   and  r i n s e d  

in  a  s a l i n e   s o l u t i o n   and  t h e n   b o i l e d   in   t h e   s a l i n e  

s o l u t i o n   f o r   20  m i n u t e s .   A f t e r   b o i l i n g   t h e   l e n s e s   t h e y  

a r e   once   a g a i n   r i n s e d   in   s a l i n e   s o l u t i o n   b e f o r e   r e i n -  

s e r t i n g .  

(b)  For   l e n s e s   t h a t   h a v e   n o t   p r e v i o u s l y  b e e n   t r e a t e d  

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

c o l o u r e d .  

A  f r e e z e   d r i e d   L i p a s e   i s   r e c o n s t i t u t e d   w i t h  a  

p h o s p h a t e   b u f f e r   ( 0 . 1 M ) .   The  l e n s e s   a r e   p l a c e d   in   t h e  

f l u i d   and  a l l o w e d   to  r e m a i n   in   t h e  f l u i d   f o r   8 - 1 0   h o u r s .  

The  l e n s e s   a r e   r e m o v e d   and  r i n s e d   in   d e s t .   w a t e r .  

The  l e n s e s   a r e   t h e n   h e a t e d   in   a  s a l i n e   s o l u t i o n   t o  
40°C  f o r   30  m i n u t e s .  

The  l e n s e s   a r e   t h e n   r i n s e d   in  d e s t  w a t e r   and  b o i l e d  

in  s a l i n e   s o l u t i o n   f o r   30  m i n u t e s .  

F i n a l l y   t he   l e n s e s   a r e   r i n s e d   in  s a l i n e   s o l u t i o n  

b e f o r e   r e i n s e r t i n g .  

The  c l e a n i n g  o f   s o f t   c o n t a c t   l e n s e s   u s i n g   c l e a n i n g  

l i c u i d s   of  t he   i n v e n t i o n .  

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

of  p r o t e i n ,   l i p o p r o t e i n s   and  l i p i d s .   In  a c c o r d a n c e   w i t h  

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

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

a  s t a b i l i s e d   p r o t e a s e   and  a  h i g h   a c t i v i t y   l i p a s e .   D r o p s  

of  the   p r e p a r a t i o n   a r e   p l a c e d   on  the   l e n s   in  a c c o r d a n c e  

w i t h   the   i n v e n t i o n   and  i t   i s   l e f t   f o r   t he   p r e p a r a t i o n  

to  t a k e   e f f e c t ,  f o r   15  m i n u t e s .  

T h i s   c l e a n i n g   p r e p a r a t i o n   i s ,   as  d e s c r i b e d   a b o v e ,  

p r e f e r a b l y   f o r m e d   f rom  B r o m e l a i n ,   M a n t i t o l ,   S o r b i t o l ,  

E t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d ,   Sod ium  M e t a b i s u l p h a t e  

and  l i p o l y t i c   e n z y m e .  

C o m p l e t e   r e m o v a l   of  l i p i d s   f rom  t h e   l e n s   i s  

a c h i e v e d   by  u s i n g   a  s t a b i l i s e d   enzyme  in  f l u i d   f o r m  

and  t h i s   may  be  a p p l i e d   e i t h e r   s e p a r a t e l y   or  as  a  



s e c o n d   s t e p .   T h i s   i s   t y p i c a l l y   d r i p p e d   o n t o   t h e   c o n t a c t  
l e n s   so  as  to  r e m o v e   any  l i p i d   d e p o s i t s .  

The  s t a b i l i s e d   enzyme  in  f l u i d   f o r m   i s ,   as  d e s c r i b e d  

a b o v e ,   p r e f e r a b l y   a  l i p a s e   w i t h   a  p h o s p h a t e   b u f f e r .  

A  f u r t h e r   s t e p   in  t he   c l c a n i n g   o p e r a t i o n   i n v o l v e s  

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

s o l u t i o n   and  t h e n   b o i l i n g   t h e   l e n s   in  t h e   same  or   a  
s i m i l a r   s o l u t i o n .  

The  s a l i n e   s o l u t i o n   s h o u l d   be  p a r t i c l e - f r e e   ( i . e .  

h a v e   a  p a r t i c l e   s i z e   b e l o w   0 . 2   m i c r o n ) ,   s h o u l d   b e  

i s o t o n i c ,   s h o u l d   h a v e   a  p H - v a l u e   of  7 . 0   and  a  b u f f e r  

c a p a c i t y   of  6-8   and  s h o u l d   a l s o   be  s t e r i l e .   T h e  

p H - v a l u e   w h i c h   i s   i n d i c a t e d   i s   t h a t   v a l u e   w h i c h   w i l l  

a v o i d   s m a r t i n g   when  the   l e n s   i s   s u b s e q u e n t l y   i n s e r t e d .  

An  i n c o r r e c t   p H - v a l u e   w i l l   c a u s e   s m a r t i n g   to  o c c u r .   An 

i n c o r r e c t   p H - v a l u e   w i l l  a l s o   c a u s e   t h e   p r o t e i n   in  t h e  

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

n o t ,   of  c o u r s e ,   d e s i r a b l e .  

In  o r d e r   to  f u l f i l   t he   c o n d i t i o n s   i m p o s e d   as  t o  

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

in  a  d i s p o s a b l e   p a c k   and  i s   s t e r i l i s e d   by  means   o f  

Gamma  r a d i a t i o n .  

R e p o r t   of  e x p e r i m e n t s   to   d e t e r m i n e   e f f e c t i v e n e s s   o f  

i n v e n t i o n .  

Wi th   a  v i ew  to  d e t e r m i n i n g   t h e   c l e a n s i n g   e f f e c t   o f  

t h e   s o l u t i o n s   and  m e t h o d s   p r o p o s e d   by  t he   i n v e n t i o n ,  

i n v e s t i g a t i o n s   w e r e   c a r r i e d   ou t   as  f o l l o w s .   For   p r o t e i n  

d e t e r m i n a t i o n ,   t he   m e t h o d   a c c o r d i n g   to  Lowry   a s  

m o d i f i e d   by  w e d l e r   was  u s e d .   For   d e t e r m i n i n g   t he   l i p i d  

q u a n t i t y   p r e s e n t ,   t h e   m e t h o d   a c c o r d i n g   to  B o y e r   et  a l  

was  u s e d .  

A n a l y s i s   of  t e a r   f l u i d   a c c o r d i n g   to  s e v e r a l  

d i f f e r e n t   s o u r c e s   shows  t h a t   t he   f l u i d   c o n s i s t s   o f  

L y s o z y m e ,   Ig  y - g l o b u l i n ,   1 - l i p o p r o t e i n ,   s m a l l   a m o u n t s  

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



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

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

g l o b u l i n   I I ,   β - b l o b u l i n   I I I ,   g l o b u l i n   a i d   β - l i p u p r o L e i n  

in   0 . 9   χ  NaCl  s o l u t i o n .   L e n s e s   w e r e   p l a c e d   in   t h i s  

p r e p a r e d   s o l u t i o n   and  l e f t   o v e r   n i g h t .   C o n t r o l   l e n s e s  

were   k e p t   in   a  s t e r i l e   s a l i n e   s o l u t i o n   i n s t e a d   of  t h e  

p r e p a r e d   s o l u t i o n .   At  t h e   end  of  t h e   p e r i o d   of   s t o r a g e  

t h e   l e n s e s   were   d i v i d e d   i n t o   f o u r   g r o u p s : -  

Group  1.  The  l e n s e s   in  t h i s   f i r s t   g r o u p   were   r i n s e d  

and  t h e n   b o i l e d   in  a  s t e r i l e   s a l i n e   s o l u t i o n .  

Group  2.  The  l e n s e s   in   t h e   s e c o n d   g r o u p   were   r i n s e d  

i n  a   c l e a n i n g   s o l u t i o n   and  t h e n   s t o r e d   in   a  s a l i n e  

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

G r o u p  3 .   The  l e n s e s   in   Group  3  we re   t r e a t e d   w i t h   a n  

enzyme  s o l u t i o n   and  s u b s e q u e n t l y   r i n s e d   a n d .  b o i l e d .  

Group  4.  The  l e n s e s   f rom  t h e   s a l i n e   s o l u t i o n   w e r e  

t r e a t e d   in  t he   same  w a y .  

A s t e r   t r e a t m e n t   t he   p r o t e i n   and  l i p i d   c o n t e n t   o f  

e a c h  o f   t h e  f o u r   g r o u p s   was  f o u n d   to  be  as  f o l l o w s : -  

Group  1  -   P r o t e i n   c o n t e n t   3 - 8   µg  p e r   l e n s .   T o t a l  

l i p i d   c o n t e n t  

1 0 0 - 2 5 0   pg  p e r   l e n s .  

Group  2  -   P r o t e i n   c o n t e n t   1-4  µg  p e r   l e n s .   L i p i d  

c o n t e n t  
6 0 - 1 2 0   µg  p e r   l e n s .  

' G r o u p   3  -   P r o t e i n   c o n t e n t   0 - 0 . 5   µg  p e r   l e n s .   L i p i d  

c o n t e n t  

0 - 3 0   µg  p e r   l e n s .  

Group  4  -   P r o t e i n   c o n t e n t   0 . 0 2   µg  p e r   l e n s .   L i p i d  

c o n t e n t  
O  µg  p e r   l e n s .  

The  i n v e n t i o n   a l l o w s   s o f t   c o n t a c t   l e n s e s   to  b e  

c l e a n e d   r a p i d l y   and  e f f e c t i v e l y   and  in   g e n e r a l   t h e  

c l e a n i n g   o p e r a t i o n   s h o u l d   be  c a r r i e d   o u t   d a i l y .   H o w e v e r ,  

w h e r e   l e n s e s   a r e   worn  day  and  n i g h t ,   t he   i n t e r v a l  



b e t w e e n   c l e a n i n g s   may  be  e x t e n d e d   to  e v e r y   o t h e r   o r  

even   e v e r y   t h i r d   d a y .  

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

c l e a n i n g   p r o c e s s   t h a n   t h e   known  t e c h n i q u e   w h i c h   r e q u i r e s  
t h e   d i s s o l v i n g   of  t a b l e t s   in   w a t e r   and  a l s o   p r o v i d e s  
f o r   a  s h o r t e r   c l e a n i n g   p e r i o d   t h a n   h i t h e r t o .   What  i s  

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

a  m o r e   c o m p l e t e   c l e a n i n g   of  t h e   c o n t a c t   l e n s   on  a c c o u n t  
of  t h e   h i g h e r   e n z y m a t i c   a c t i v i t y .   U n l i k e   p r e v i o u s l y  
known  c l e a n i n g   p r e p a r a t i o n s ,   t h e   m e t h o 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   i s   a l s o   d e s i g n e d   to  be  u s e d   d a i l y   o n  
t h e   one  hand  f o r   c l e a n i n g   t h e   l e n s e s   and  on  t he   o t h e r  

hand   as  a  p r e v e n t a t i v e   m e a s u r e   to  p r e s e n t   t he   b u i l d - u p  
of  l a r g e r   d e p o s i t s   of  p r o t e i n   and  l i p i d s   w h i c h   a f t e r   a 
t i m e   a r e   d i f f i c u l t   to  r e m o v e   and  a f f e c t   t h e   p r o p e r t i e s  
of  t he   l e n s .  

The  t y p e s   of  e n z y m e s   w h i c h   can  be  u t i l i s e d   may  be  

P a p a i n   or   B r o m e l a i n   in  e a c h   c a s e   t o g e t h e r   w i t h  a  

l i p o l y t i c   e n z y m e .   C y s t e i n e   and  P o l y s a c c h a r i d e s   may  be  

u s e d   as  s u b s t r a t e   m a t e r i a l s .  

E n z y m a t i c   a c t i v i t y   s h o u l d   be  of  t h e   o r d e r   o f  

100  t y r o s i n e   u n i t s   per   µg  of  p r o t e i n   ( s u b s t r a t e ) .  

By  s p l i t t i n g   the   a l b u m i n   i n t o   w a t e r - s o l u b l e  

p e p t o n e s   by  e n z y m a t i c   a c t i o n ,   t h e   l a t t e r   can  be  r i n s e d  

or   b o i l e d   away  u s i n g   a  p h y s i o l o g i c a l   s a l i n e   i s o t o n i c  

s o l u t i o n .  

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

a g e n t   f o r   c l e a n i n g   s o f   c o n t a c t   l e n s e s   w h i c h   can  b e  

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

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

to  d i s s o l v e   a  t a b l e t   or  q u a n t i t y   of  p o w d e r   in  w a t e r   s o  

as  to  p r o d u c e   the   c l e a r i n g   s o l u t i o n   f o r   t he   l e n s .   I n  

t h i s   way  j u s t   s u f f i c i e r s   q u a n t i t y   of  t he   c l e a n i n g   l i q u i d  

n e e d   be  u s e d   t :   c o v e r   the   s u r f a c e   of  t h e   l e n s   and  i t   i s  

w i t h   t h i s   in  mind  t h a t   t he   i n v e n t i o n   p r o v i d e s   f o r   t h e  



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

a p p l i c a t o r   or   t h e   l i k e .  

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

u s e d   as  a  r e g u l a r   d a i l y   c l e a n i n g   a g e n t .   T h i s   w i l l  

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

bu t   w i l l   n o t   c o m p l e t e l y   r e m o v e   t h e   L i p i d   d e p o s i t s .   T h e  

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

p e r i o d i c a l l y   ( e . g .   m o n t h l y )   c l e a n i n g   t h e   l e n s   in   L I P R E N  

as  d e s c r i b e d   a b o v e .   The  L i p a s e   in   a  p h o s p h a t e   b u f f e r  

f o r m i n g   t h e   LIPPEN  e f f e c t i v e l y   r e m o v e s   t h e   L i p i d  

b u i l d - u p .  



1.  An  e n z y m e   c o n t a i n i n g   l i q u i d   f o r   c l e a n i n g   s o f t  
c o n t a c t   l e n s e s   c o n s i s t i n g   of  a  s o l u t i o n   c o n t a i n i n g   a 

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

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

L i p a s e  i s   d e r i v e d   f rom  c a n d .   c y l i n d r a c a e ,   l y o p h i l i s e d .  

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

a r e   100  u n i t s   o f   t h e   L i p a s e   in  10  ml  of  0.1M  p h o s p h a t e  

b u f f e r .  

4.  A  l i q u i d   a c c o r d i n g   to  any  of  t he   p r e c e d i n g  

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

5.  A  l i q u i d   a c c o r d i n g   to  c l a i m  4   in  w h i c h   t h e  

p r o t e o l y t i c   e n z y m e   i s   P a p a i n   or  B r c m e l a i n . .  

6.  A  l i q u i d   a c c o r d i n g   to  c l a i m   5  c o n s i s t i n g   o f  

d i l u t e d   to  1  l i t r e   a q u a   d e s t . ,   t o g e t h e r   w i t h   L i p a s e   f r o m  

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

to  a b o u t   50000  u n i t s ,   in  1000  ml.  0 . 1   M  P h o s p h a t e   b u f f e r  

in  an  a q u e o u s   p o l y m e r   c o m p l e x .  

7.  A  l i q u i d   a c c o r d i n g   to  any  of  t he   p r e c e d i n g  

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

8.  A  m e t h o d   of  c l e a n i n g   a  s o f t   c o n t a c t   l e n s   b y  

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

e n z y m a t i c   a c t i o n   c o m p r i s i n g   the   s t e p s   o f  

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

a  l i p o l y t i c   e n z y m e   and  in  a d d i t i o n ,   o p t i o n a l l y ,   a 

p r o t e o l y t i c   e n z y m e ,   such   as  p a p a i n   or  B r o m e l a i n ,   o n  



t h e   s u r f a c e   of  t h e   l e n s   w h i c h   i s   to  be  c l e a n e d ,   t o  

r e d u c e   b o t h   t he   A l b u m i n   and  L j p i d s   p r e s e n t   on  t h e  

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

and  e s t e r s   a n d  

b)  s u b s e q u e n t l y   r e m o v i n g   t h e   r r e s u l t i n g   p r o d u e t s   by  

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

s a l i n e   s o l u t i o n .  

9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   8  w h e r e i n   t h e  

e n z y m a t i c   a c t i v i t y   of  t he   s a i d   s o l u t i o n   i s   of  t he   o r d e r  

of  100  t y r o s i n e   u n i t s   pe r   µg  of  p r o t e i n .  

10.  A  m e t h o d   as  c l a i m e d   in   c l a i m   8  or   9  in  w h i c h  

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

l i p o l y t i c   enzyme  and ,   o p t i o n a l l y   a  p r o t e o l y t i c   e n z y m e  

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

p e r i o d   of   a b o u t   15  m i n u t e s .  

11.  A  m e t h o d   as  c l a i m e d   in  any  one  of   c l a i m s   8  t o  

10  w h e r e i n   t h e   p h y s i o l o g i c a l   s a l i n e   s o l u t i o n   has   a  

p a r t i c l e   s i z e   b e l o w   a b o u t   0 . 2   m i c r o n ,   i s   i s o t o n i c ,   h a s  

a  p H - v a l u e   of  a b o u t   7 .0   and  a  b u f f e r   c a p a c i t y   of  6 - 8  

and  i s   a l s o   s t e r i l e .  

12.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   8  t o  

11  w h e r e i n   t he   enzyme  s o l u t i o n   w h i c h   i s   a p p l i e d   to  t h e  

l e n s   c o n s i s t s   of  B r o m e l a i n ,   M a n n i t o l ,   S o r b i t o l ,   E t h y l e n e -  

d i a m i n e t e t r a a c e t i c   a c i d ,   S o d i u m   M e t a b i s u l p h i t e   and  a  

L i p a s e .  

13.  A  m e t h o d   as  c l a i m e d   in   any  of  c l a i m s   8  to  1 1  

i n   w h i c h   t h e   enzyme  s o l u t i o n   c o n s i s t s   o f :  



d i l u t e d   to  1  l i t r e   a q u a   d e s t . ,   t o g e t h e r   w i t h   L i p a s e   f r o m  
c a n d .   c y l i n d r a c a e ,   p r e f e r a b l y   in  an  a m o u n t   c o r r e s p o n d i n g  
to  a b o u t   5 0 0 0 0   u n i t s ,   in   1000  ml.   0 . 1   M  P h o s p h a t e   b u f f e r  

in   an  a q u e o u s   p o l y m e r   c o m p l e x .  

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

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

a  s o l u t i o n   as  c l a i m e d   in   any   of  c l a i m s   1 -6   f o r   a  f i r s t  

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

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

p e r i o d   of  t i m e   in   a  s a l i n e   s o l u t i o n   and  t h e r e a f t e r  

r i n s i n g   i t   a g a i n   in   a  s a l i n e   s o l u t i o n .  

15.  A  m e t h o d   as  c l a i m e d   in  c l a i m   14  in  w h i c h   t h e  

f i r s t   s p e c i f i e d   p e r i o d   of   t i m e   i s   30  m i n u t e s   and  t h e  

s e c o n d   s p e c i f i e d   p e r i o d   of  t i m e   i s  2 0   m i n u t e s .  

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

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

a  s o l u t i o n   as  c l a i m e d   in  any  of  c l a i m s   1 - 6   f o r   a 

s p e c i f i e d   p e r i o d   of  t i m e ,   r e m o v i n g   i t   f rom  t he   s o l u t i o n  

and  r i n s i n g   i t   in   d e s t .   w a t e r ,   h e a t i n g   i t   in  a  s a l i n e  

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

p e r i o d   of  t i m e ,   s u b s e q u e n t l y   r i n s i n g   i t   in  d e s t .   w a t e r  

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

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

s o l u t i o n .  

1 7 .   A  m e t h o d   as  c l a i m e d   in   c l a i m   16  in  w h i c h   t h e  

f i r s t   s p e c i f i e d   p e r i o d   of  t i m e   i s   8  to  10  h o u r s ,   t h e  

s e c o n d   s p e c i f i e d   p e r i o d   of   t i m e   is   30  m i n u t e s ,   t h e  

g i v e n   t e m p e r a t u r e   i s   40°C  and  t he   t h i r d   s p e c i f i e d  

p e r i o d   of  t i m e   i s   a l s o   30  m i n u t e s .  

18.  Dry  c o m p o s i t i o n   of  m a t t e r   c o m p r i s i n g   a  

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

to  f o r m ,   when  d i s s o l v e d   in   w a t e r ,   a  h y p e r t o n i c   s o f t  

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



19.  C o m p o s i t i o n   a c c o r d i n g   to  c l a i m   18,  f u r t h e r  

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

20.  C o m p o s i t i o n   a c c o r d i n g   to  c l a i m   19,  c o m -  

p r i s i n g   B r o m e l a i n ,   M a n n i t o l ,   S o r b i t o l ,   E t h y l e n e d i a m i n e -  

t e t r a a c e t i c   a c i d ,   S o d i u m   M e t a b i s u l p h i t e   and  a  L i p a s e .  

21.  C o m p o s i t i o n   a c c o r d i n g   to  any  of   c l a i m s  

1 8 - 2 0 ,   c o m p r i s i n g   as  a  b u f f e r   a  p h o s p h a t e   b u f f e r .  
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