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©  Ophthalmic  preparation. 
(g)  The  invention  relates  to  an  ophthalmic  preparation  for 
lowering  intraocular  pressure  by  a  topical  application  of 
2-tert-butylamino-1-(3,5-diisobutyryloxyphenyl)-ethanol  or 
an  acid  addition  salt  thereof  onto  the  eye  on  a  mammalian 
species  including  man,  especially  as  a  conservative  and/or 
curative  medical  treatment  of  ocular  hypertension  and 
pathological  states  associated  therewith,  in  the  first  line 
glaucoma. 
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Glaucoma,  m a n i f e s t i n g   i t s e l f   by  the  t u r b i d i t y   and  o p a c i t y   of  o c u l a r  

cornea,   endangers  e s p e c i a l l y   persons  of  age  over  50  and  can  e v e n -  

t u a l l y   lead  a  t o t a l   b l i n d n e s s .   Observa t ions   i n d i c a t e   that   there  is  a 

r e l a t i o n   between  glaucoma  and  the  i n t r a o c u l a r   p r e s s u r e   (IOP),  and 

that   a  p a t h o l o g i c a l l y   i nc r ea sed   IOP,  also  known  as  ocu la r   h y p e r -  

t en s ion ,   is  the  p r i n c i p a l   c o n d i t i o n   for  deve lop ing   glaucoma.  In  t h e  

pas t ,   a t tempts   have  been  made  to  e l i m i n a t e ,   or  at  l e a s t   to  r e t a r d ,  

the  progress   of  the  d i s e a s e   by  lowering  IOP  e i t h e r   by  surgery   or  by 

drug  m e d i c a t i o n .  

It  is  known  tha t   in  p a t i e n t s   t r e a t e d   for  va r ious   reasons   by  a d r e n e r g i c  

drugs,   i . e .   drugs  e x e r t i n g   a  p h y s i o l o g i c a l   a c t i v i t y   toward  a d r e n o -  

r e c e p t o r s ,   a  lowering  of  TOP  is  f r e q u e n t l y   encounte red   as  a  s i d e  

e f f e c t .   This  dec rease   in  TOP  was  observed  not  only  with  o r a l l y  

admin i s t e r ed   a d r e n o r e c e p t o r   a n t a g o n i s t s   ( e s p e c i a l l y   those  b l o c k i n g  

β - r e c e p t o r s   such  as  p r o p r a n o l o l   and  p r a c t o l o l ) ,   but  a l so ,   for  n o t  

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

β - a d r e n e r g i c   s t i m u l a t o r s   such  as  t e r b u t a l i n e   [ 2 - t e r t - b u t y l - l - ( 3 , 5 -  

d i h y d r o x y p h e n y l ) - e t h a n o l ,   d i s c l o s e d   in  U.S.  4 ,011,258]   which  is  a  

potent   vaso-  and  b r o n c h o d i l a t o r ,   cf.  K.  W e t t r e l l   et  a l . :   E x p e r i m e n t a l  

Eye  Research  (1977)  24,  613-619  and  the  r e f e r e n c e s   c i t e d   t h e r e i n .  

In  order  to  u t i l i z e   th is   genera l   e f f e c t   in  oph tha lmo log i c   t h e r a -  

peu t i c   p r ax i s ,   e s p e c i a l l y   in  con t ro l   of  excess ive   10P  ( i . e .   t h e  

ocular   h y p e r t e n s i o n )   and  glaucoma,  the  primary  o v e r a l l   a d r e n e r g i c  

e f f e c t   of  an  o r a l l y   admin i s t e r ed   drug  had  to  be  minimized,   whereas  

the  d e s i r a b l e   " s i d e - e f f e c t "   onto  the  eye,  i . e .   the  lowering  of  TOP, 



should  be  r e t a i n e d   if  not  p o t e n t i a t e d .   F o r t u n a t e l y ,   animal  e x p e r i m e n t s  

ear ly   i n d i c a t e d   that  these   drugs  exert   t he i r   b e n e f i c i a l   e f f ec t   a l s o  

by  t o p i c a l   a d m i n i s t r a t i o n .   On  th i s   b a s i s ,   ep ineph r ine   has  been  w i d e l y  

used  an t i -g l aucoma   agent .   However,  a  pe rvas ive   s ide  e f f e c t   o f  

ep ineph r ine   therapy  is  m y d r i a s i s ,   which  is  u n f o r t u n a t e l y   l a rge ly   u n -  

d i s s o c i a b l e  f r o m   the  d r u g ' s   ocu la r   hypo tens ive   a c t i o n .   More  r e c e n t l y ,  

e p i n e p h r i n e   d i p i v a l i c   e s t e r ,   d i p i v e f r i n ,   has  undergone  e x t e n s i v e  

development  s p e c i f i c a l l y   i n t ended   for  use  in  ocu la r   h y p e r t e n s i o n   and 

glaucoma.  The  subs tance   is  about  10  times  more  po t en t   ( i . e .   it  b r i n g s  

a  comparable  e f f e c t   in  a  10  times  smaller   dose)  than  the  parent   com- 

pound,  but  is  not  more  e f f i c i e n t   than  ep inephr ine   in  lowering  IOP 

( i . e .   the  maximum  a v a i l a b l e   decrease in(IOP  i r r e s p e c t i v e l y   of  doses  

is  the  same  in  both  s u b s t a n c e s ) .   The  smaller   dose  of  the  e s t e r  

neces sa ry   to  lower  IOP  o b v i a t e s   some  of  the  u n d e s i r a b l e   e x t r a o c u l a r  

side  e f f e c t s   encountered   with  the  r e l a t i v e l y   high  t h e r a p e u t i c   doses  

neces sa ry   with  e p i n e p h r i n e .   The  m y d r i a s i s ,   however,  as  well  as  o t h e r  

i n t r a o c u l a r   side  e f f e c t s   accompanying  e p i n e p h r i n e ,   are  u n f o r t u n a t e l y  

l i kewise   p r e s e n t   with  use  of  the  d i p i v a l a t e .  

A  more  promis ing  approach  was  expected  by  the  t o p i c a l   a p p l i c a t i o n  

of  the  β - a d r e n o r e c e p t o r   s t i m u l a t o r s ,   whose  ocular   h y p e r t e n s i v e  

e f f e c t   by  oral   route   has  been  d i scussed   above.  In  sp i t e   of  some  c o n -  

t r o v e r s i a l   r e s u l t s   [ e .g .   a  po t en t   β - ad rene rg i c   s t i m u l a t o r   p r e n a l t e r o l  

was  found  i n e f f e c t i v e  i n   lower ing   IOP  in  normotens ive   human  eye  by 

ora l   a d m i n i s t r a t i o n ,   c . f .   A.  Alm  et  a l . :   Acta  Ophthalmologica   59,  

882-887  (1981)] ,   it  has  been  g e n e r a l l y   e s t a b l i s h e d   tha t   by  e i t h e r  

ora l   or  t o p i c a l   a d m i n s t r a t i o n ,   the  decreases   in  IOP  were  s i g n i f i c a n t l y  

more  pronounced  with  drugs  having  s trong  0  2-adrenoreceptor   s t i m u l a t i n g  

a c t i v i t y ,   such  as  i s o p r o t e r e n o l ,   m e t a p r o t e r e n o l ,   sa lbutamol   and 

t e r b u t a l i n e ,   cf.  D.E.  P o t t e r   and  J.M.  Rowland:  Exper imenta l   Eye 

Research  (1978)  27,  615-625.  The  a s s o c i a t i o n   of  lowering  IOP with  t h e  

a d r e n e r g i c   a c t i v i t y ,   and  e s p e c i a l l y   with  the  β 2 - r e c e p t o r - s t i m u l a t i n g ,  

v a s c u l a r   a c t i v i t y   has  been  demons t ra ted   also  by  suppress ing   e x p e r i m e n t a l  



ocular   h y p e r t e n s i o n   in  r a b b i t s ,   cf.   J.M.  Rowland  and  D.E.  P o t t e r :  

Exper imenta l   Eye  Research  (1980)  30,  93-104.  An  analogous  c o r r e l a t i o n  

was  also  found  for  both  normotens ive   and  h y p e r t e n s i v e   human  e y e .  

In  a d d i t i o n   to  t e r b u t a l i n e ,   said  U.S.  4 ,011,258  also  d i s c l o s e d  

co r r e spond ing   3 ' , 5 ' - d i e s t e r s   of  the  parent   compound  with  C 2 - C 5  f a t t y  

ac ids ,   e s p e c i a l l y   the  3 ' , 5 ' - d i i s o b u t y r a t e ,   i b u t e r o l ,   for  use  a s  

b r o n c h o d i l a t o r s .   However,  the  e s t e r s   as  such  have  only  n e g l i g i b l e  

β 2 - s t i m u l a t i n g   a c t i v i t y   and  develop  t h e i r   e f f e c t   only  a f t e r   h a v i n g  

been  hydrolyzed   in  s i t u   by  endogenous  e s t e r a s e s   to  form  the  β2 -  

a d r e n o r e c e p t o r - s t i m u l a t i n g   parent   subs tance   t e r b u t a l i n e ,   see  O.A.T.  

Olsson  et  a l . :   Acta  Pharmacologica   et  Tox ico log ica   35,  76  ( 1 9 7 4 ) .  

Hence,  the  e s t e r s ,   i n c l u d i n g   i b u t e r o l ,   are  b r o n c h o d i l a t o r s   of  an  

approx imate ly   equal  potency  as  the  pa ren t   drug,  and  i b u t e r o l   f a i l e d  

to  o f f e r   the  expected  advantage  over  t e r b u t a l i n e   when  app l i ed   as  

b r o n c h o d i l a t o r   by  i n h a l a t i o n   in  a s thma t i c   p a t i e n t s ,   see  N.  Mcl .  

Johnson  and  S.W.Clarke:   B r i t i s h   Medical  Journal   1977,  1006.  

In  the  p re sen t   i n v e n t i o n ,   the  unexpected  f inding   has  been  made  now 

that  i b u t e r o l   [ 1 - ( 3 , 5 - d i i s o b u t y r y l o x y p h e n y l ) - 2 - t e r t - b u t y l ) - e t h a n o l ] ,  

as  compared  to  the  parent   t e r b u t a l i n e   as  s t anda rd ,   r e v e a l s   s u r -  

p r i s i n g l y   high  e f f e c t s   in  lowering  IOP  by  t o p i c a l   a p p l i c a t i o n   o n t o  

a  mammal's  eye.  The  expe r imen ta l   da ta ,   summarized  in  Table  I ,  

c l e a r l y   e s t a b l i s h   tha t   i b u t e r o l   not  only  possesses   an  i n c r e a s e d  

potency  but  also  an  improved  e f f i c a c y   as  compared  to  t e r b u t a l i n e .  

Whereas  th i s   reaches   i t s   greates t   e f f i c a c y   in  d e c r e a s i n g   10P  by  

approx imate ly   7%  at  a  dose  of  100 µ  of  a  2%  s o l u t i o n ,   lOP  r e d u c t i o n s  

amounting  more  than  10%  can  be  achieved  with  the  same  amount  (100  µ l )  

of  a  much  more  d i l u t e d   (0.05-0.1%)  s o l u t i o n   of  i b u t e r o l .  



Based  on  these  unexpected   and  s u r p r i s i n g   r e s u l t s ,   the  p r e sen t   i n -  

v e n t i o n   r e l a t e s   in  the  f i r s t   i n s t a n c e   to  an  ophthalmic  p r e p a r a t i o n  

for  t o p i c a l   a p p l i c a t i o n   to  eye  of  a  mammal  con t a in ing   an  e f f e c t i v e  

amount  of  2 - t e r t - b u t y l a m i n o - 1 - ( 3 , 5 - d i i s o b u t y r y l o x y p h e n y l ) - e t h a n o l ,   o r  

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

the  second  i n s t ance   to  a  method  for  lowering  IOP  by  the  t o p i c a l   a p p l i -  

c a t i o n   onto  the  eye  of  a  mammal,  i n c l u s i v e ,   in  p a r t i c u l a r ,   the  human 

eye,  of  a  p h y s i o l o g i c a l l y   a c t i ve   amount  of  i b u t e r o l ,   p r e f e r a b l y   i n  

admixture   with  a  t h e r a p e u t i c a l l y   accep tab le   c a r r i e r .   By  the  t o p i c a l  

a p p l i c a t i o n ,   the  drug  can  be  brought  onto  f r e e ly   a c c e s s i b l e   s u r f a c e  

p a r t s   of  the  eyeba l l   in  a  manner  conven t iona l   in  ophthalmology,   e . g .  

by  apply ing   it  in  a  s e m i - s o l i d   form  (such  as  p a s t e ,   cream,  l o t i o n  



or  gel)  or,  in  p a r t i c u l a r ,   in  a  l i qu id   form  (such  as  eye  bath  o r ,  
e s p e c i a l l y ,   eye  d rops) ,   or  a lso ,   in  a  so l id   form  as  an  o p h t h a l m i c  
i n s e r t   for  a  slow  drug  r e l e a s e .   A  p h y s i o l o g i c a l l y   e f f e c t i v e   amount 
of  the  drug  is  such  as  being  capable ,   on  a p p l i c a t i o n   onto  the  eye 
su r face   of  the  s u b j e c t ,   to  bring  about  an  es t imable   and  e f f e c t i v e  

dec rease   in  IOP. 

The  ac t ive   p r i n c i p l e ,   i . e .   i b u t e r o l ,   is  a  compound  known  p e r  s e ,  
which  can  be  used  in  form  of  i ts   racemate  ( + - i b u t e r o l )   as  of  an 

i n d i v i d u a l   o p t i c a l   isomer  t h e r e o f .   All  these  forms  are  a p p l i c a b l e  

both  as  the  free  base  and  as  a  t h e r a p e u t i c a l l y ,   e s p e c i a l l y   o p h t h a l -  

m i c a l l y ,   t o l e r a b l e   acid  a d d i t i o n   s a l t .   (Owing  to  the  c lose   r e l a t i o n -  

ship  of  i b u t e r o l   as  the  free  base  and  i t s   s a l t s ,   h e r e i n b e f o r e   and 

h e r e i n a f t e r ,   the  terms  " i b u t e r o l "   s h a l l ,   unless   s p e c i a l l y  

d i s t i n g u i s h e d ,   also  include  the  s a l t s   t h e r e o f ,   e s p e c i a l l y   p h a r m a -  

c e u t i c a l l y   a ccep t ab l e   s a l t s   t h e r e o f ,   and  the  term  " s a l t s "   s h a l l   a l s o  

inc lude   the  free  base,   wherever  a p p r o p r i a t e . )  

S u i t a b l e   acid  a d d i t i o n   s a l t s   of  i b u t e r o l   are,  in  p a r t i c u l a r ,   p h y s i o -  

l o g i c a l l y   t o l e r a b l e   s a l t s ,   p r e f e r a b l y   those  with  c o n v e n t i o n a l   i n -  

o rgan ic   and  organic   acids  which  are  g e n e r a l l y   known  to  be  c a p a b l e  

of  producing  t h e r a p e u t i c a l l y ,   and  in  p a r t i c u l a r ,   o p h t h a l m i c a l l y  

t o l e r a b l e   acid  a d d i t i o n   s a l t s .   Of  the  inorgan ic   ac ids ,   m e n t i o n  

should  be  made  of  hydroha l i c   acids  (such  as  hydrobromic  and,  p r e -  

f e r a b l y ,   h y d r o c h l o r i c   acid)  as  well  as  o x y g e n - c o n t a i n i n g   a c i d s  ( s u c h  

as,  e s p e c i a l l y ,   s u l f u r i c ,   phosphor ic   and  boric  ac id) ;   of  the  o r g a n i c  

ac ids ,   mention  should  be  made  e s p e c i a l l y   of  su l fon ic   ac ids ,   e . g .  

c a r b o c y c l i c ,   e s p e c i a l l y   aromat ic ,   su l fon ic   acids  (such  as  ( + ) - c a m p h o r -  

1 0 - s u l f o n i c ,   p - t o l u e n e s u l f o n i c ,   p -b romobenzenesu l fon i c ,   and  b e n z e n e -  

s u l f o n i c   acid)  and  a l k a n e s u l f o n i c   ac ids ,   e.g.  C1-C7-1ower  a l k a n e -  

s u l f o n i c   acids  (such  as,  e s p e c i a l l y ,   me thanesu l fon ic   acid)  and  a l s o  

of  c a rboxy l i c   acid,   e.g.  m o n o b a s i c  a l k a n o i c   acids  (such  as  a c e t i c ,  

p rop ion i c   and  l a c t i c   ac id) ,   po lybas ic   a l i p h a t i c   acids  (such  a s  

o x a l i c ,   malic ,   t a r t a r i c   and  c i t r i c   acid)  as  well  as  c a r b o c y c l i c  

c a r b o x y l i c   acids  (such  as  benzoic ,   p - c h l o r o b e n z o i c ,   p h e n y l a c e t i c ,  



p h e n o x y a c e t i c   and  p h t h a l i c   a c i d ) .  

Advan tageous ly ,   i b u t e r o l   is  app l i ed   to  the  eyeba l l   in  the  form  o f  

a  p h a r m a c e u t i c a l   p r e p a r a t i o n   c o n v e n t i o n a l l y   fo rmula ted   for  t h i s  

purpose .   Such  a  t o p i c a l   oph tha lmic   p r e p a r a t i o n   compris ing  a  p h y s i o l o -  

g i c a l l y   e f f e c t i v e   amount  of  i b u t e r o l   or  a  t h e r a p e u t i c a l l y   ( e s p e c i a l l y  

o p h t h a l m i c a l l y )   t o l e r a b l e   acid  a d d i t i o n   s a l t   t he reo f   t o g e t h e r   w i t h  

at  l e a s t   one  i n d i f f e r e n t   c a r r i e r ,   also  belongs  to  the  p a r t i c u l a r  

embodiments  of  the  i n v e n t i o n .  

In  p h a r m a c e u t i c a l   p r e p a r a t i o n s   for  the  d i r e c t   a p p l i c a t i o n   to  the  e y e -  

b a l l   (such  as  those   mentioned  h e r e i n a b o v e ) ,   the  c o n c e n t r a t i o n   o f  

i b u t e r o l   ( c a l c u l a t e d   as  the  f ree   base)  g e n e r a l l y   amounts  about  0 . 0 1  

to  about  1.0  weight-%  (based  on  the  weight  of  the  f i n a l   c o m p o s i t i o n ) ;  

a  p r e f e r r e d   c o n c e n t r a t i o n ,   e .g .   in  eye  drops,   is  about  0.025  t o  

about  0 .5 ,   e s p e c i a l l y   0.05  to  0.2 %  ( w / v ) .  

In  one  embodiment,  water  is  the  p r i n c i p a l   i ne r t   c a r r i e r ,   d e i o n i z e d  

and/or   d i s t i l l e d   water  being  used  p r e f e r a b l y .   Advan tageous ly ,   an  

aqueous  s o l u t i o n   of  the  drug  and  other   i n g r e d i e n t s   may  be  u s e d  

as  a  s tock   s o l u t i o n   in  the  manufac ture   of  o the r ,   non-homogeneous 

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

In  o rder   to  p r even t   the  aqueous  s o l u t i o n s   from  the  p resence   of  germs 

of  noxious   mic roo rgan i sms ,   e .g .   of  those  d e t e r i o r a t i n g   or  m o d i f y i n g  

the  components  and,  e s p e c i a l l y ,   of  pa thogenic   m ic roo rgan i sms ,   t h e  

pr imary  s o l u t i o n s   are  p r e f e r a b l y   s t e r i l i z e d   by  c o n v e n t i o n a l   means 

(e .g .   u l t r a - f i l t r a t i o n   and/or   heat   t r ea tment )   and/or   r e n d e r e d  

p r e s e r v e d ,   e s p e c i a l l y   by  the  admixture  of  p r e s e r v a t i v e s .   Common 

p r e s e r v a t i v e s   are  appl ied   in  usual   c o n c e n t r a t i o n s   (in  %  w/v),   e . g .  

benza lkonium  h a l i d e s   ( e s p e c i a l l y   ch lo r ide )   in  an  amount  of  a b o u t  

0.002  to  about  0 .02,   e s p e c i a l l y   about  0.01%,  disodium  EDTA,  in  an 

amount  of  about  0.005  to  about  0 .05,   e s p e c i a l l y   about  0.025%,  a n d / o r  



t h i m e r o s o l   in  an  amount  of  about  0.0002  to  about  0 .005,   e s p e c i a l l y  

about  0.001%.  For  the  chemical  s t a b i l i t y ,   the  presence   of  a  conven -  

t i o n a l   a n t i o x i d a n t ,   such  as  sodium  m e t a b i s u l f i t e ,   in  an  a p p r o p r i a t e  

c o n c e n t r a t i o n   (such  as  0.025  to  about  0.25%)  is  use fu l   and  recommend- 

a b l e .  

For  the  oph tha lmic   t o l e r a b i l i t y ,   the  pH  of  the  s o l u t i o n   should  be  

rendered   w i th in   the  l imi t s   of  about  5  to  about  8,  p r e f e r a b l y   6.0  t o  

7.5;  a d v a n t a g e o u s l y ,   a  cons tan t   pH  is  ad ju s t ed   by  means  of  a  b u f f e r .  

T h e r a p e u t i c a l l y   t o l e r a b l e   and  p h y s i o l o g i c a l l y   i n d i f f e r e n t   bu f f e r   com- 

ponents ,   such  as  a l k a l i   metal  a c e t a t e s ,   b i c a r b o n a t e s ,   ca rbona tes   and ,  

e s p e c i a l l y ,   pr imary  and  secondary  p h o s p h a t e s ,   as  well  as  c i t r i c   a c i d ,  

are  to  be  used  in  r e l a t i v e l y   low  c o n c e n t r a t i o n s ,   o r d i n a r i l y   n o t  

exceeding  0.05M,  in  order  to  render   the  s o l u t i o n   i s o t o n i c ,   or  even  

more  d i l u t e d ,   with  r e spec t   to  tear   f l u i d .  

All  the  a b o v e - i n d i c a t e d   c o n c e n t r a t i o n   of  the  drug  and  the  o t h e r  

i n g r e d i e n t s   r e l a t e   to  f o rmu la t i ons   for  a  d i r e c t   a p p l i c a t i o n   t o  

the  e y e b a l l ,   such  a s , e s p e c i a l l y ,   eye  drops.   In  p r e p a r a t i o n s ,   which 

are  in tended   for  a  l a t e r   d i l u t i o n ,   e .g .   as  a  stock  s o l u t i o n   for  an 

eye  bath  or  as  i n t e r m e d i a t e   premixes  for  p r e p a r i n g   other   a p p l i c a t i o n  

forms  (e.g.   s e m i - s o l i d   p r e p a r a t i o n s ) ,   the  components  are  mixed  i n  

analogous  r e l a t i v e   p r o p o r t i o n s ,   but  in  an  a p p r o p r i a t e l y   h i g h e r  

o v e r a l l   c o n c e n t r a t i o n .  

For  a  higher   ocu la r   comfort  in  the  d i r e c t   a p p l i c a t i o n   as  eye  d r o p s ,  

the  s o l u t i o n   may  be  th ickened  to  a  v i s c o s i t y   of  about  5  to  abou t  

20,  p r e f e r a b l y   about  10-15  cps,  by  adding  a  conven t iona l   t h i c k e n i n g  

agent ,   such  as  m e t h y l c e l l u l o s e ,   h y d r o x y p r o p y l m e t h y l c e l l u l o s e   or  p o l y -  

v inyl   a lcohol   in  an  app rop r i a t e   amount .  

Also  for  the  ocular   comfort,  the  eye  drops  can  be  i s o t o n i c   with  t e a r  

f l u i d ;   to  th is   e f f e c t ,   an  a p p r o p r i a t e   amount  of  sodium  c h l o r i d e ,  



or  an  analogous   n e u t r a l   s a l t ,   e s p e c i a l l y   a  h a l i d e ,   can  be  added,  

or  a d v a n t a g e o u s l y ,   the  c o n c e n t r a t i o n   of  the  b u f f e r   component  i s  

a d j u s t e d   such  as  to  meet  t h i s   c o n d i t i o n .  

In  g e n e r a l ,   a d m i n s t e r i n g   of  such  aqueous  s o l u t i o n s   of  the  a c t i v e  

component  is  p r e f e r r e d   which  have  been  kept  only  for  a  known,  l i m i t e d  

pe r iod   of  t ime,  e .g.   s e v e r a l   days  or  one  or  two  weeks,  or,  most 

p r e f e r a b l y ,   have  been  p r epa red   immediately  before   the  a p p l i c a t i o n .  

To  t h i s   e f f e c t ,   two-component  pha rmaceu t i ca l   p r e p a r a t i o n s   a r e  

e s p e c i a l l y   u s e f u l ,   i . e .   such  as  c o n s i s t i n g   of  a  so l id   component,  p r e -  

f e r a b l y   one  in  dosage  uni t   form,  which  conta ins   the  ac t ive   s u b -  

s tance   and  some  of  the  o the r   s o l i d   i n g r e d i e n t s ,   and  of  a  s e p a r a t e  

s o l v e n t   component.  The  a c t u a l   t h e r a p e u t i c   compos i t ion   is  o b t a i n e d  

on  d i s s o l v i n g   the  so l id   component  in  the  so lvent   component  b e f o r e  

a p p l i c a t i o n ,   and  can  be  a p p l i e d   in  the  usual  manner  in  one  s i n g l e  

t r e a t m e n t   or  kept  for  a  l i m i t e d   time  to  be  app l ied   in  a  r e p e a t e d  

t r e a t m e n t .   The  so l i d - componen t   p r e p a r a t i o n   is  p r e f e r a b l y   f o r m u l a t e d  

into  a  dosage  unit   form,  e s p e c i a l l y   into  t a b l e t s ,   and  can  c o n t a i n ,  

bes ide   the  a c t i ve   s u b s t a n c e ,   also  an  a n t i o x i d a n t ,   b u f f e r i n g   compounds, 

such  as  those  r e f e r r e d   to,  and/or   agents  a d j u s t i n g   osmotic  p r e s s u r e  

and/or   v i s c o s i t y .   The  s o l v e n t   component  p r e p a r a t i o n   can  be  water  i n  

an  a p p r o p r i a t e   s t a t e   of  p u r i t y   or  an  aqueous  s o l u t i o n   con t a in ing   e . g .  

a  p r e s e r v a t i v e   such  as  any  of  those   mentioned  above,  and/or   any  o f  

the  a d j u v a t o r y   i n g r e d i e n t s   ment ioned  above,  e s p e c i a l l y   those  which 

are  l i q u i d   or  s e m i - s o l i d   or,  for  any  other  r eason ,   incompat ib le   w i t h  

the  so l i d - componen t   p r e p a r a t i o n ,   e.g.  as  being  h y g r o s c o p i c .  

A d v a n t a g e o u s l y ,   the  r e l a t i v e   p r o p o r t i o n s   of  the  i n d i v i d u a l   i n g r e d i e n t s  

in  both  the  so l id   and  the  s o l v e n t   component  are  chosen  so  that   a 

f i n a l   s o l u t i o n   is  ob ta ined   which  in  i ts   compos i t ion   and  c o n c e n t r a t i o n  

c o r r e s p o n d s   to  the  p r e f e r r e d   embodiments  s p e c i f i e d   for  the  s i n g l e -  

component,   aqueous  p r e p a r a t i o n s ;   a lso,   an  a p p r o p r i a t e   mutual  p r o -  

p o r t i o n   of  the  sol id   and  the  so lvent   component  may  be  chosen  to  t h e  

same  e f f e c t .   The  dosage  u n i t s   of  the  so l id -componen t   p r e p a r a t i o n  



are  p r e f e r a b l y   p ropo r t i oned   so  tha t   they  p rov ide ,   d i s s o l v e d   i n  

an  a p p r o p r i a t e   quan t i t y   of  the  so lvent   component,  a  q u a n t i t y   o f  

an  i n s t a n t l y   a p p l i c a b l e   s o l u t i o n   which  is  s u f f i c i e n t   for  at  l e a s t  

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

e .g.   dur ing   one  day .  

Other  p h a r m a c e u t i c a l   p r e p a r a t i o n s   a p p l i c a b l e   for  the  use  in  t h e  

p r e s e n t   i n v e n t i o n ,   such  as  s e m i - s o l i d   a p p l i c a t i o n   forms  as  men t ioned  

above,  are  also  formulated  accord ing   to  methods  c o n v e n t i o n a l   i n  

p h a r m a c e u t i c a l   ar ts   and  employing  conven t iona l   i n g r e d i e n t s .   For  

con t inuous   r e l e a s e ,   the  a c t i ve   component  can  also  be  i n c o r p o r a t e d  

or  enc losed   in  a  semi-permeable   p l a s t i c   m a t e r i a l   which  is  c o n v e n -  

t i o n a l l y   used  for  ophtha lmologic   purposes  (such  as  for  ocu la r   i n s e r t s ,  

s h e l l s   and  l en se s ) .   The  i n c o r p o r a t i o n   can  be  e f f e c t e d   e .g.   by 

b u i l d i n g   the  drug  into  a  molecular   network  of  a  polymer  or  by  im- 

p r e g n a t i n g   a  microporous  m a t e r i a l   with  a  s o l u t i o n .   In  the  l a t t e r  

i n s t a n c e ,   e.g.   a  p l a s t i c   lens  can  be  kept  in  an  i s o t o n i c   s o l u t i o n  

of  i b u t e r o l   between  i ts   r egu l a r   u s e s .  

The  dosage  of  the  ac t ive   component  in  a  s ingle   a p p l i c a t i o n   is ,   t o  

a  l a rge   ex t en t ,   independent   of  the  body  weight  or  the  spec ies   of  t h e  

t r e a t e d   s u b j e c t ,   and  amounts,  for  the  eye  drops  of  the  a b o v e - d e f i n e d  

compos i t ion   and  c o n c e n t r a t i o n   range,   about  0.03  to  0 .15 ,   e s p e c i a l l y  

about  0.1  ml  to  one  eyeba l l .   The  t rea tment   can  be  r e p e a t e d ,   i f  

n e c e s s a r y ,   severa l   t imes,   e .g.   up  to  a  maximum  of  8  a p p l i c a t i o n s ,  

in  a  day.  Equiva lent   dosage  is  a p p l i c a b l e   to  the  o the r   dosage  forms.  

The  i n v e n t i o n   also  r e l a t e s   to  the  manufacture  of  the  a b o v e - d e f i n e d  

t o p i c a l   ophthalmic  pha rmaceu t i ca l   p r e p a r a t i o n s .   The  m a n u f a c t u r e  

is  e f f e c t e d   by  convent iona l   non-chemical   methods  of  the  art   by 

b l end ing ,   d i s s o l v i n g   or  mixing  the  ac t ive   component  with  the  o t h e r  

i n g r e d i e n t s   and,  if  des i red  c o n f e c t i o n i n g   the  primary  product   i n t o  

t h e r a p e u t i c a l l y   app l i cab le   f i na l   fo rms .  



The  fo l lowing   Example,  is  set  f o r th   for  purposes  of  i l l u s t r a t i o n  

but  is  in  no  way  in tended  to  l im i t   the  scope  of  the  i n v e n t i o n  

t h e r e t o .  

Example 

Eye  drops  c o n t a i n i n g   0.1%  (w/v)  i b u t e r o l   ( c a l c u l a t e d   as  b a s e )  

are  ob ta ined   as  f o l l o w s :  

One  l i t e r   of  a  bu f fe r   s o l u t i o n   of  pH  6.0  (which  is  0 . 0 0 3 7 4 - m o l a r  

with  r e spec t   to  c i t r i c   acid  and  0 .01252-molar   with  r e s p e c t   to  d i -  

sodium  phosphate)   is  p repared   by  mixing  374  ml  of  a  0 . 0 1 - m l a r   s t o c k  

s o l u t i o n   of  c i t r i c   acid  and  626  ml  of  a  0 .02-molar   s tock  s o l u t i o n   o f  

disodium  phospha te .   In  t h i s   s o l u t i o n ,   the  fo l lowing  i n g r e d i e n t s   a r e  

d i s s o l v e d   at  room  t e m p e r a t u r e   in  the  order  as  s p e c i f i e d   ( d i s s o l v i n g  

may  be  speeded  up  by  s t i r r i n g   p rovided   the  contac t   with  a t m o s p h e r i c  

oxygen  is  rendered   at  a  minimum): 

This  s o l u t i o n   is  s t e r i l i z e d   by  f i l t r a t i o n   to  ob ta in   a p p r o x i m a t e l y  

one  l i t e r   of  eye  drops  of  a  pH  6.0,  which  cor responds   to  10000 

r e g u l a r   s ing le   d o s e s .  

In  a  s i m i l a r   manner,  o ther   v i r t u a l l y   n e u t r a l   acid  a d d i t i o n  

s a l t s   of  i b u t e r o l   can  be  used  in  q u a n t i t i e s   co r re spond ing   to  t h e  

amount  of  the  free  base.  Also,  i b u t e r o l   base  can  be  used  a n a l o g o u s l y  

provided  tha t   it  is  n e u t r a l i z e d   by  a  molar  equ iva l en t   of  an  a c i d ,  

e .g.   c i t r i c   a c i d .  



It  is  also  p o s s i b l e   to  add  the  p r e s e r v a t i v e s   (benzalkonium  c h l o r i d e  

and  disodium  EDTA)  in  co r r e spond ing   q u a n t i t i e s   to  the  b u f f e r   s t o c k  

s o l u t i o n s ,   e s p e c i a l l y   to  the  c i t r i c   acid  s o l u t i o n ,   in  order  to  keep 

them  in  the  p re se rved   c o n d i t i o n .  



1.  An  ophthalmic   p r e p a r a t i o n   for  t o p i c a l   a p p l i c a t i o n   to  the  eye 

of  a  mammal  c o n t a i n i n g   an  e f f e c t i v e   amount  of  2 - t e r t - b u t y l a m i n o -  

1 - ( 3 , 5 - d i i s o b u t y r y l o x y p h e n y l ) - e t h a n o l ,   or  a  p h y s i o l o g i c a l l y   a c c e p t a b l e  

sa l t   t h e r e o f ,   and  a  c a r r i e r .  

2.  A  p r e p a r a t i o n   a cco rd ing   to  claim  1,  c o n t a i n i n g   0.01  to  about  

1.0  weight  pe rcen t   of  2 - t e r t - b u t y l a m i n o - l - ( 3 , 5 - d i i s o b u t y r y l o x y -  

p h e n y l ) - e t h a n o l ,   or  a  p h y s i o l o g i c a l l y   a ccep tab l e   s a l t   t h e r e o f .  

3.  A  p r e p a r a t i o n   accord ing   to  claim  1,  wherein  the  c a r r i e r   is  an 

aqueous  s o l u t i o n .  

4.  A  p r e p a r a t i o n   a c c o r d i n g   to  claim  1,  wherein  the  c a r r i e r   is  i n  

the  form  of  an  ocu la r   i n s e r t .  

5.  A  p r e p a r a t i o n   acco rd ing   to  c laim 2,   wherein  said  aqueous  s o l u t i o n  

is  ma in t a ined   at  a  pH  of  about  5  to  8. 

6.  A  p r e p a r a t i o n   a c c o r d i n g   to  claim  4,  wherein  said  aqueous  s o l u t i o n  

conta ins   a  p r e s e r v a t i v e   and  a  t h i cken ing   a g e n t .  

7.  A  method  of  lower ing  the  i n t r a o c u l a r   p r e s su re   by  t o p i c a l   a p p l i -  

ca t ion   of  an  ophthalmic   p r e p a r a t i o n   according  to  claim  1  to  t h e  

eye  a  mammal  in  need  of  the  same. 
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