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@  Perfumed  particles,  a  process  for  their  manufacture  and  detergent  compositions  incorporating  the  particles. 

Heavily  perfumed  detergent  compositions  having  both 
immediate  and  long  lasting  perfume  emitting  properties  are 
prepared  by  a  process  in  which  perfume  is  emulsified  in  a 
water  solution  of  water-soluble  polymer,  and  the  emulsion  is 
mixed  with  a  powdered  hydratable  material,  in  such  a  ratio 
that  all  of  the  water  in  the  emulsion  can  be  bound  in  the 
resulting  hydrate,  eliminating  a  separate  drying  step.  The 
result  is  a  dry,  free  flowing  granular  material  which  can  be 
readily  dry  mixed  into  fully  formulated  detergent  composi- 
tions.  The  perfume  is  retained  in  the  polymeric  matrix  and  is 
released  at  the  point  of  product  use  when  contacted  with 
water. 



This   i n v e n t i o n   r e l a t e s   to  h e a v i l y   pe r fumed   p a r t i c l e s   and  t h e i r   u s e  
in  d e t e r g e n t   c o m p o s i t i o n s .   More  p a r t i c u l a r l y   i t   r e l a t e s   to  p e r f u m e  

p a r t i c l e s   having  both  immedia t e   and  long  l a s t i n g   per fume  e m i t t i n g  

p r o p e r t i e s .  

The  use  of  perfume  in  v a r i o u s   consumer  p r o d u c t s   for   a e s t n e t i c  

r e a s o n s   is  well   known.  D e t e r g e n t   c o m p o s i t i o n s   in  p a r t i c u l a r   g e n e r a l l y  
c o n t a i n   a  perfume.   The  perfume  is  n o r m a l l y   s imp ly   admixed  wi th   t h e  

r e m a i n d e r   of  the  d e t e r g e n t   c o m p o s i t i o n ,   w h e t h e r   i t   is   a  l i q u i d   o r  

s o l i d   d e t e r g e n t   c o m p o s i t i o n .   While  the  pe r fume  does  no t   add  t o  

c l e a n i n g   p e r f o r m a n c e ,   i t   does  make  the  p r o d u c t   more  a e s t h e t i c a l l y  

p l e a s i n g   to  the  consumer ,   and,  in  some  c a s e s ,   i m p a r t s   a  p l e a s a n t  

f r a g r a n c e   to  t r e a t e d   a r t i c l e s   or  s u r f a c e s .   The  consumer   has  come  t o  

e x p e c t   such  d e t e r g e n t   p r o d u c t s   to  have  a  p l e a s i n g   o d o r .  

Per fumes   a re ,   by  t h e i r   n a t u r e ,   made  of  a  c o m b i n a t i o n   of  v o l a t i l e  

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

s imp le   s o l u t i o n s   and  dry  mixes  to  which  i t   has  been  added.   V a r i o u s  

t e c h n i q u e s   have  b e e n - d e v e l o p e d   to  h i n d e r   or  de l ay   the  r e l e a s e   of  t h e  

perfume  from  the  c o m p o s i t i o n   so  t h a t   the  c o m p o s i t i o n   r e m a i n s  

a e s t h e t i c a l l y   p l e a s i n g   for  a  p r o l o n g e d   l e n g t h   of  t ime.   For  e x a m p l e ,  

see  West  German  P a t e n t   825 ,293 ,   December  17,  1951;  East   German  P a t e n t  

15 ,693 ,   October   12,  1975;  U.S.  P a t e n t   3 , 7 7 2 , 2 1 5 ,   i s s u e d   NovemDer  1 3 ,  

1973;  and  U.S.  P a t e n t   3 , 5 6 7 , 1 1 9 ,   i s s u e d   March  2,  1971.  While  s u c h  

methods  of  p r o l o n g i n g   the  r e l e a s e   of  perfume  from  the  c o m p o s i t i o n   a r e  

e f f e c t i v e   to  a  l i m i t e d   e x t e n t ,   t h e r e   is  s t i l l   a  need  to  e c o n o m i c a l l y  

f o r m u l a t e   a  perfumed  p a r t i c l e   which  c o n t i n u a l l y   emi t s   perfume  for  a 

s u b s t a n t i a l   l e n g t h   of  t i m e .  

It   w i l l   be  r e c o g n i z e d   t h a t   a  p r o d u c t   s h o u l d   d e s i r a b l y   have  a n  

i n i t i a l   p l e a s a n t   smell   and  be  c a p a b l e   of  d e l i v e r i n g   t h a t   p l e a s a n t  

smel l   over  a  long  l e n g t h   of  t ime .   E n c a p s u l a t i o n   t e c n n i q u e s   have  a  

t e n d e n c y   to  e n c l o s e   the  per fume  so  t h a t   i t   is  not  n o t i c e a b l e   u n t i l  

a c t u a l   use  of  the  p r o d u c t ,   when  the  e n c a p s u l a t i n g   m a t e r i a l   d i s s o l v e s  

and  the  perfume  is  r e l e a s e d .   Such  t e c h n i q u e s   are  g e n e r a l l y   a l s o  

e x p e n s i v e .   o the r   t e c h n i q u e s ,   such  as  a b s o r p t i o n   t e c h n i q u e s ,   o f  

" f i x i n g "   perfumes  have  the  d i s a d v a n t a g e   of  g e n e r a l l y   low  perfume  l o a d s  



and  h igh  perfume  l o s s e s   du r ing   m a n u f a c t u r e .   I t   is  d e s i r a b l e   i n  

d e t e r g e n t   c o m p o s i t i o n   usage  t h a t   the  p r o d u c t   have  a  p l e a s a n t   s m e l l  

whi le   in  s t o r a g e   and  p r o v i d e   s t r o n g   f r a g r a n c e   impact   upon  a d d i t i o n   t o  

w a t e r .   U.S.  P a t e n t   4 , 2 0 9 , 4 1 7   p r o v i d e d   a  s o l u t i o n   to  t h e s e  

r e q u i r e m e n t s   in  the  form  of  h e a v i l y   perfumed  p a r t i c l e s   having   b o t h  

immedia t e   and  long  l a s t i n g   perfume  e m i t t i n g   p r o p e r t i e s   c o n s i s t i n g  

e s s e n t i a l l y   of  from  30%  to  70%  w a t e r - i n s o l u b l e   pe r fume,   from  25%  t o  

65%  of  a  w a t e r - s o l u b l e   polymer ,   and  e m u l s i f i e r .   The  p a r t i c l e s   w e r e  

c o m p r i s e d  o f   a  c o n t i n u o u s   polymer  ma t r ix   hav ing   d i s p e r s e d  

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

Those  perfume  p a r t i c l e s   were  t a u g h t   to  be  p r e p a r e d   by  forming  a n  

aqueous   d i s p e r s i o n   c o n s i s t i n g   e s s e n t i a l l y   of  from  2%  to  40%  p e r f u m e ,  

from  5  to  20%  w a t e r - s o l u b l e   polymer ,   from  40  to  90%  wa te r ,   a n d  

s u f f i c i e n t   e m u l s i f i e r   to  form  a  s t a b l e   emu l s ion   of  the  perfume  in  t h e  

w a t e r - s o l u o l e   polymer  s o l u t i o n .   The  aqueous  d i s p e r s i o n   was  c a s t   upon  

a  s u r f a c e   for  d ry ing   and  d r i e d   to  form  a  f i lm.   The  f i lm  was  

comminuted  to  form  p a r t i c l e s   of  the  d e s i r e d   s i z e   for   use  in  d e t e r g e n t  

c o m p o s i t i o n s .  

The  d ry ing   s t ep   of  t h i s   p r o c e s s   is  d i s a d v a n t a g e o u s   in  t h a t   i t   i s  

e n e r g y - e x p e n s i v e ,   time  consuming,   and  adds  n o t h i n g ,   o t h e r   than  d r y ,  

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

I t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  f o r m u l a t e   a  perfumed  p a r t i c l e  

hav ing   a  high  l e v e l   of  perfume  and  hav ing   the  c a p a b i l i t y   of  e m i t t i n g  

perfume  over  a  p r o l o n g e d   time  p e r i o d .  

- I t   is   a n o t h e r   o b j e c t   of  t n i s   i n v e n t i o n   to  p r o v i d e   a  p e r f u m e d  

p a r t i c l e   which  g ives   an  immedia te   and  long  l a s t i n g   perfume  e f f e c t   a n d  

a d d i t i o n a l l y   r e l e a s e s   perfume  upon  c o n t a c t   wi th   w a t e r .  

I t   is  yet  a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   such  h e a v i l y  

pe r fumed   p a r t i c l e s   which  a d d i t i o n a l l y   c o n t a i n   o t h e r   h y d r a t a b l e  

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

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

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

c o m p o s i t i o n s   which  can  be  made  by  a  p r o c e s s   which  does  not  r e q u i r e  a  

s e p a r a t e   d ry ing   s t e p .  

I t   is  a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  f o r m u l a t e   a  d e t e r g e n t  

c o m p o s i t i o n   c o n t a i n i n g   perfume  p a r t i c l e s ,   such  t h a t   the  d e t e r g e n t  

c o m p o s i t i o n   emits   perfume  for  a  s u b s t a n t i a l   l e n g t h   of  time  d u r i n g  



s t o r a g e   and,  t h e r e a f t e r ,   upon  c o n t a c t   with  wa te r ,   emi ts   p e r f u m e  

s t r o n g l y .  

DISCLOSURE  OF  THE  INVENTION 

In  t h i s   i n v e n t i o n ,   an  emuls ion   of  perfume  in  an  aqueous  s o l u t i o n  

of  w a t e r - s o l u b l e   polymer  is  mixed  with  a  powdered,   a n h y d r o u s ,  

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

t h a t   a l l   of  the  water   in  the  emuls ion   can  be  he ld   as  the  h y d r a t e   o f  

the  m a t e r i a l .   Thus,  a  s e p a r a t e   d ry ing   s t ep   is  u n n e c e s s a r y .  

In  making  the  c o m p o s i t i o n s   of  t h i s   i n v e n t i o n ,   two  m a t e r i a l s   w i l l  

be  p r e p a r e d   and  mixed.  One  w i l l   be  a  l i q u i d ,   the  p e r f u m e / w a t e r /  

e m u l s i f i e r   emuls ion .   In  t h i s   emul s ion ,   the  i n g r e d i e n t s   can  have  t h e  

same  r e l a t i v e   p r o p o r t i o n s   as  d i s c l o s e d   i n   U.S.  P a t e n t   4 , 2 0 9 , 4 1 7 ,  

which  is  hereby  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e . .   In  p a r t i c u l a r ,   t h e  

emuls ion   wi l l   c o n s i s t   e s s e n t i a l l y   of  from'2%  to  40%,  p r e f e r a b l y   4%  t o  

25%  perfume,   from  5%  to  20%,  p r e f e r a b l y   10%  to  15%  water   s o l u b l e  

polymer ,   from  40%  to  90%,  p r e f e r a b l y   60%  to  85%  wa te r ,   and  s u f f i c i e n t  

e m u l s i f i e r ,   p r e f e r a b l y   0.1%  to  3%,  to  form  a  s t a b l e   emuls ion   of  t h e  

perfume  in  the  w a t e r - s o l u b l e   polymer  s o l u t i o n .   In  p r o c e s s i n g ,   t h e  

f i r s t   s t ep   w i l l   i n v o l v e   forming  an  emuls ion   of  the  p e r f u m e ,  

e m u l s i f i e r ,   and  polymer  in  wa te r .   Next,  t h i s   emuls ion   w i l l   p r e f e r a b l y  

be  c h i l l e d ,   p r e f e r a b l y   to  a  t e m p e r a t u r e   of  about   0°C.  or  b e l o w .  

F i n a l l y ,   the  emuls ion   is  mixed  with  a  powdered  h y d r a t a b l e   m a t e r i a l ,   i n  

such  a  manner  t h a t   s u b s t a n t i a l l y   a l l   of  the  f r ee   water   is  t aken   up  t o  

form  the  hyd ra t e   of  the  added  m a t e r i a l .   The  r e s u l t i n g   p a r t i c l e s   w i l l  

c o n s i s t   e s s e n t i a l l y   of  from  about   0.5%  to  about   40%  w a t e r - i n s o l u b l e  

per fume,   from  about  1.5%  to  about   20%  of  a  w a t e r - s o l u b l e   polymer  w h i c h  

w i l l   d i s s o l v e   in  water   at  a  t e m p e r a t u r e   of  l e s s   than  100°C,  from  a b o u t  

0.01%  to  about  5%  of  an  e m u l s i f i e r ,   from  about   10%  to  about  90%  w a t e r ,  

and  from  about  1.5%  to  about   75%  by  weight   of  a  h y d r a t a b l e   m a t e r i a l ,  

the  amount  of  the  h y d r a t a b l e   m a t e r i a l   be ing  s u f f i c i e n t   to  hold  a t  

l e a s t   about  85%  of  the  water   in  sa id   p a r t i c l e s   when  f u l l y   h y d r a t e d .  

The  g r a n u l a r   m a t e r i a l   can  be  used  as  i s ,   or  can  be  f u r t h e r   c o m m i n u t e d  

or  a g g l o m e r a t e d   to  ach ieve   a  d e s i r e d   p a r t i c l e   s i z e .   The  p e r f u m e d  

p a r t i c l e s   of  t h i s   i n v e n t i o n   d e s i r a b l y   nave  an  u l t i m a t e   p a r t i c l e   s i z e  

of  from  40  microns  to  1400  mic rons ,   p r e f e r a b l y   175  microns  to  1000  

mic rons .   The  p e r f u m e / e m u l s i f i e r   d r o p l e t s   c o n t a i n e d   w i t h i n   t n e  

p a r t i c l e s   have  d i a m e t e r s   of  from  0.01  microns   to  0.5  m i c r o n s ,  

p r e f e r a o l y   0.02  microns   to  0.2  m i c r o n s .  



H y d r a t a b l e   M a t e r i a l s  

In  g e n e r a l ,   any  h y d r a t a b l e   m a t e r i a l   which  is  e i t n e r   c o m p a t i b l e  

wi th ,   or  not  d e l e t e r i o u s   to ,   d e t e r g e n t  c o m p o s i t i o n s   can  be  used  in  t h e  

p r a c t i c e   of  t h i s   i n v e n t i o n .   Sucn  m a t e r i a l s   i n c l u d e ,   w i t h o u t  

l i m i t a t i o n ,   a l k a l i   metal   h a l i d e s   such  as  sodium  c h l o r i d e ,   p o t a s s i u m  

c h l o r i d e ,   sodium  f l u o r i d e   and  p o t a s s i u m   f l u o r i d e .   Other   h y d r a t a b l e  

m a t e r i a l s   i n c l u d e   the  v a r i e t y   of  commonly  known  d e t e r g e n c y   b u i l d e r  

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

t h e r e o f .   Examples  i n c l u d e   a l k a l i   meta l   c a r b o n a t e s ,   b o r a t e s ,  

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

S p e c i f i c   examples   of  such  s a l t s   i n c l u d e   the  sodium  and  p o t a s s i u m  

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

p y r o p h o s p h a t e s ,   o r t n o p h o s p n a t e s   and  h e x a m e t a p h o s p h a t e s .  

S t i l l   o t h e r   m a t e r i a l s   which  may  be  used  as  the  h y d r a t a b l e  

m a t e r i a l s   h e r e i n   i n c l u d e   the  commonly  used  z e o l i t e   m o l e c u l a r   s i e v e s ,  

a l so   known  as  z e o l i t e s   or  a l u m i n o s i l i c a t e s .   Other ,   r e l a t e d   m a t e r i a l s  

i n c l u d e   e x p a n d a b l e   c l a y s ,   i n c l u d i n g   sodium  and  c a l c i u m  

m o n t m o r i l l o n i t e s ,   sodium  s a p o n i t e s ,   and  sodium  h e c t o r i t e s .   The  t e r m  

e x p a n d a b l e   as  used  to  d e s c r i b e   t hese   s m e c t i t e   c l ays   r e l a t e s   to  t h e  

a b i l i t y   of  the  l a y e r e d   clay  s t r u c t u r e   to  be  s w o l l e n ,   or  expanded ,   on  

c o n t a c t   wi th   w a t e r .  

In  g e n e r a l ,   the   w a t e r - s o l u b l e   polymer  and  h y d r a t a b l e   m a t e r i a l  

employed  shou ld   be  s e l e c t e d   so  t h a t   the  h y d r a t a b l e   m a t e r i a l   is  more  

h y d r o p h i l i c   than  the  w a t e r - s o l u b l e   polymer  employed.   Since   one  o b j e c t  

of  t h i s   i n v e n t i o n   is  to  produce   a  dry,   f r ee   f l owing ,   g r a n u l a r   p e r f u m e  

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

which  c a n n o t   be  n y d r a t e d   to  form a   s t a b l e   s o l i d ,   are  to  be  a v o i d e d .  

I t   can  a l so   be  a p p r e c i a t e d   t h a t ,   w i t h i n   the  rea lm  of  a c c e p t a b l e  

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

used  in  s m a l l e r   amounts  per  volume  of  emuls ion   to  p r o v i d e   p r o d u c t s  

with  h i g h e r   (wt  %)  perfume  l oads ,   and  are  t h e r e f o r e   p r e f e r r e d .  

R e g a r d l e s s   of  whicn  h y d r a t a b l e   m a t e r i a l   is  s e l e c t e d ,   the  amount  o f  

h y d r a t a b l e   m a t e r i a l   to  be  used  w i l l   be  d e t e r m i n e d   by  the  h y d r a t i o n  

c a p a c i t y   of  the  m a t e r i a l   in  r e l a t i o n   to  the  amount  of  water   to  b e  

a b s o r b e d   from  the  emuls ion .   In  g e n e r a l ,   i t   is  d e s i r a b l e   to  have  t h e  

h y d r a t a b l e   m a t e r i a l   absorb  at  l e a s t   85%  by  we ign t   of  the  w a t e r  

in  the  e m u l s i o n .   It  can  be  a p p r e c i a t e d   t h a t   a b s o r p t i o n   of  amounts  i n  



excess   of  85%  of  the  water   w i l l   improve  the  f l o w a b i l i t y   of  t h e  

r e s u l t i n g   p r o d u c t ,   while   adding  an  amount  of  h y d r a t a b l e   m a t e r i a l  

s u f f i c i e n t   to  absorb   more  than  100%  of  the  wa te r   w i l l   not  only  i n s u r e  

a  f r e e - f l o w i n g ,   g r a n u l a r   m a t e r i a l ,   but  c o n f e r   c a k i n g   r e s i s t a n c e   t o  

bulk  q u a n t i t i e s   of  t h e - p e r f u m e   p a r t i c l e s   which  r e s u l t   from  t h e  

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

Thus,  for  example,   sodium  t r i p o l y p h o s p h a t e   (STP)  is  h y d r a t a b l e   t o  

form  the  h e x a h y d r a t e ,   i . e . ,   6  mo lecu l e s   of  wa te r   are  a s s o c i a t e d   w i t h  

each  molecu le   of  STP  in  the  f u l l y   h y d r a t e d   form.  T h e r e f o r e ,   each  mo le  

of  STP  added  to  the  emuls ion   in  the  f i n a l   p r o c e s s i n g   s t e p   w i l l   a b s o r b  

a  maximum  of  6  moles  of  water   from  the  e m u l s i o n .   The  a c t u a l   amoun t  

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

h y d r a t a b l e   m a t e r i a l   and  the  w a t e r - s o l u b l e   polymer   s e l e c t e d .   In  m o s t  

c a s e s ,   comple te   t r a n s f e r   of  water   from  the  polymer   s o l u t i o n   to  t h e  

h y d r a t a b l e   m a t e r i a l   w i l l   not  be  a c h i e v e d ,   but  a  dry,   g r a n u l a r ,   f r e e  

f lowing   m a t e r i a l   is  produced  n o n e t h e l e s s .  

The  h y d r a t i o n   c a p a c i t y   of  the  h y d r a t a b l e   m a t e r i a l s   used  can  b e  

d e t e r m i n e d   from  s t a n d a r d   r e f e r e n c e   t e x t s ,   by  s t a n d a r d   t e s t   methods  f o r  

measu r ing   water   of  h y d r a t i o n   or  h y d r o p h i l i c i t y ,   or  by  s i m p l e  

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

o b s e r v a t i o n   of  t h e i r   f l o w a b i l i t y   and  p r o p e n s i t y   for   c a k i n g .   The 

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

emu l s ion   must  be  reduced  so  t h a t   the  r a t e   of  h y d r a t i o n   is  i n i t i a l l y  

low  enough  t h a t   an  i n t i m a t e   m ix tu re   of  emu l s ion   and  h y d r a t a b l e  

m a t e r i a l   can  be  made.  If  t h i s   is  not  done,  l a r g e   gummy  lumps  form  a n d  

i t   is  very  d i f f i c u l t   to  u n i f o r m l y   mix  the  two  componen t s .   In  g e n e r a l ,  

t e m p e r a t u r e s   near   0°C  a l low  easy  and  comple te   mixing  to  b e  

e f f e c t e d .   The  heat   of  h y d r a t i o n   w i l l   then  help   to  i n c r e a s e   t h e  

t e m p e r a t u r e   of  the  r e s u l t i n g   mix  to  ambient   l e v e l s .  

INDUSTRIAL  APPLICABILITY 

Pe r fume  

As  used  h e r e i n   the  term  "perfume"  is  used  to  i n d i c a t e   any  
w a t e r - i n s o l u b l e   o d o r i f e r o u s   m a t e r i a l   c h a r a c t e r i z e d   by  a  vapor  p r e s s u r e  

below  a t m o s p h e r i c   p r e s s u r e   at  ambient  t e m p e r a t u r e s .   The  p e r f u m e  

m a t e r i a l   wi l l   most  o f t en   be  l i q u i d   at  ambient   t e m p e r a t u r e s .   A  w i d e  

v a r i e t y   of  c h e m i c a l s   are  known  for  perfume  u s e s ,   i n c l u d i n g   m a t e r i a l s  

such  as  a l d e h y d e s ,   ke tones   and  e s t e r s .   More  commonly,  n a t u r a l l y  



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

m i x t u r e s   of  v a r i o u s   cnemica l   components   are  known  for  use  as  p e r f u m e s .  

The  pe r fumes   h e r e i n   can  b e  r e l a t i v e l y   s imp le   in  t h e i r   c o m p o s i t i o n   o r  

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

s y n t h e t i c   c h e m i c a l   components ,   a l l   chosen  to  p r o v i d e   any  d e s i r e d   o d o r .  

T y p i c a l   per fumes   can  c o m p r i s e ,   for   example ,   w o o d y / e a r t h y   b a s e s  

c o n t a i n i n g   e x o t i c   m a t e r i a l s   such  as  s anda lwood   o i l ,   c i v e t   a n d  

p a t c h o u l i   o i l .   The  perfumes  can  be  of  a  l i g h t   f l o r a l   f r a g r a n c e ,   e . g .  

ro se   e x t r a c t ,   v i o l e t   e x t r a c t ,   and  l i l a c .   The  pe r fumes   can  a l so   b e  

f o r m u l a t e d   to  p rov ide   d e s i r a b l e   f r u i t y   o d o r s ,   e . g .   l ime ,   lemon  a n d  

o r a n g e .   Any  c h e m i c a l l y   c o m p a t i b l e   m a t e r i a l   whicn  exudes   a  p l e a s a n t   o r  

o t h e r w i s e   d e s i r a b l e   odor  can  be  used  in  the   p e r f u m e d ' p a r t i c l e s . h e r e i n .  

W a t e r - s o l u b l e   P o l y m e r  

The  m a t r i x   of  the  perfumed  p a r t i c l e s   c o m p r i s e s   a  w a t e r - s o l u b l e  

po lymer .   As  used  h e r e i n ,   by  " w a t e r - s o l u b l e   po lymer"   is  meant  a  

polymer   t h a t   w i l l   d i s s o l v e   c o m p l e t e l y   in  wa t e r   at  a  t e m p e r a t u r e   l e s s  

than   100°C.  Any  polymer  can  be  used ,   p r o v i d e d   i t   is  w a t e r - s o l u b l e .  

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

g l y c o l s ,   p o l y v i n y l   p y r r o l i d o n e ,   p o l y ( e t h y l e n e   o x i d e ) ,   c e l l u l o s e  

d e r i v a t i v e s ,   e .g .   c e l l u l o s e   e t h e r s   such  as  m e t h y l - ,   e t h y l - ,   p r o p y l -  

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

p o l y ( a c r y l i c   a c id )   and  i t s   d e r i v a t i v e s ,   p o l y a c r y l a m i d e s ,   s t y r e n e  

m a l e i c   a n h y d r i d e s ,   p o l y ( v i n y l   methyl   e t h e r   ma le i c   a n h y d r i d e s ) ,  

amorphous  p o l y ( v i n y l   methyl  e t n e r ) ,   p o l y ( v i n y l   2 - m e t n o x y e t n y l   e t h e r s ) ,  

p o l y ( v i n y l   s u l f o n i c   ac id)   or  i t s   sodium  s a l t ,   p o l y ( 4 - v i n y l - p h t h a l i c  

a c i d ) ,   and  low  m.w.  melamine  f o r m a l d e h y d e   r e s i n s .   Any  of  t h e  

a f o r e m e n t i o n e d   polymers   which  are  w a t e r - s o l u b l e   are  used  h e r e i n .  

P r e f e r r e d   po lymers   i nc lude   p o l y v i n y l   a l c o h o l s ,   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   p y r r o l i d o n e s ,   c e l l u l o s e   d e r i v a t i v e s ,   p o l y ( a c r y l i c   a c i d )   and  

i t s   d e r i v a t i v e s ,   the  p o l y ( a c r y l a m i d e s )   and  p o l y ( e t h y l e n e   o x i d e s ) ,   a n d  

p o l y ( m e t h y l   v iny l   e t h e r / m a l e i c   a n n y d r i d e )   c o - p o l y m e r s .   Most  p r e f e r r e d  

for   use  h e r e i n   are  the  p o l y ( m e t h y l   v iny l   e t h e r   ma le i c   a n h y d r i d e )  

c o - p o l y m e r s .  

E m u l s i f i e r  

The  e m u l s i f i e r   is  used  to  e m u l s i f y   the  perfume  i n to   an  a q u e o u s  

s o l u t i o n   of  the  w a t e r - s o l u b l e   po lymer .   Tne  per fume,   as  used  at  t h e  

high  l e v e l s   of  t h i s   i n v e n t i o n ,   and  the  w a t e r - s o l u o l e   polymer  are  n o t  



m i s c i b l e .   P r o c e s s i n g   to  form  homogeneous  p a r t i c l e s   would  not  b e  

p o s s i b l e   s ince   phase  s e p a r a t i o n   of  the  two  components   would  o c c u r .  

However,  use  of  an  e m u l s i f i e r   causes   the  perfume  to  form  d r o p l e t s  

which  are  u n i f o r m l y   d i s t r i o u t e d   t h r o u g h o u t   the  polymer  s o l u t i o n .   The 

d i s t r i b u t i o n   of  p e r f u m e / e m u l s i f i e r   d r o p l e t s   a l l ows   for  a  heavy  l o a d i n g  

of  perfume  in  the  p a r t i c l e s .   The  e m u l s i f i e r   is  used  in  an  a m o u n t  

s u f f i c i e n t   to  e m u l s i f y   the  perfume  in  the  aqueous   s o l u t i o n   of  t h e  

w a t e r - s o l u b l e   polymer .   This  amount  can  vary  wide ly   depend ing   on  t h e  

p a r t i c u l a r   perfume,   w a t e r - s o l u b l e   polymer  and  p a r t i c u l a r   e m u l s i f i e r s .  

E m u l s i f i e r s   are  of  a  n o n i o n i c ,   a n i o n i c   or  c a t i o n i c   n a t u r e .  

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

having  10  to  20  carbon   atoms  condensed   with  2  to  20  moles  of  e t h y l e n e  

oxide  and  or  p r o p y l e n e   ox ide ;   a l ky l   pheno l s   with  6  to  12  ca roon   a t o m s  

in  the  a l k y l   c h a i n ,   condensed   with  2  to  20  moles  of  e t h y l e n e   o x i d e ,  

mono-  and  d i - f a t t y   ac id   e s t e r s   of  e t h y l e n e   g l y c o l ,   whe re in   the  f a t t y  

ac id   moiety  c o n t a i n s   from  10  to  20  carbon  atoms;   f a t t y   a c i d  

m o n o g l y c e r i d e s ,   where in   the  f a t t y   acid  moiety   c o n t a i n s   from  10  to  20  

carbon  atoms;  s o r b i t a n   e s t e r s ;   p o l y o x y e t h y l e n e   s o r b i t o l ;  

p o l y o x y e t h y l e n e   s o r b i t a n ;   and  n y d r o p h i l i c   wax  e s t e r s .   S u i t a o l e  

a n i o n i c   e m u l s i f i e r s   i n c l u d e   the  f a t t y   ac id   soaps ,   e . g .   s o d i u m ,  

p o t a s s i u m   and  t r i e t h a n o l a m i n e   soaps ,   where in   the  f a t t y   ac id   m o i e t y  

c o n t a i n s   from  10  to  20  carbon   atoms.  Other  s u i t a b l e   a n i o n i c .  

e m u l s i f i e r s   i n c l u d e   the  a l k a l i   meta l ,   ammonium  or  s u b s t i t u t e d   ammonium 

a l k y l   s u l f a t e s ,   a l k y l   a r y l s u l f o n a t e s ,   and  a l k y l   e thoxy  e t h e r  

s u l f o n a t e s   having  10  to  30  carbon  atoms  in  the  a l k y l   mo ie ty .   The 

a l k y l   e thoxy  e t h e r   s u l f o n a t e s   c o n t a i n   from  1  to  50  e t h y l e n e   o x i d e  

u n i t s .   S a t i s f a c t o r y   c a t i o n i c   e m u l s i f i e r s   are  the  common  q u a t e r n a r y  

ammonium,  morpho l in ium  and  p y r i d i n i u m   compounds .  

O p t i o n a l   Components  

O p t i o n a l   components   such  as  dyes,  a n t i o x i d a n t s ,   e t c .   can  b e  

i n c l u d e d   as  a  p a r t   of  tne  perfumed  p a r t i c l e s  i n   minor  a m o u n t s .  

D e t e r g e n t   C o m p o s i t i o n s  

The  perfumed  p a r t i c l e s   d e s c r i b e d   above  are  e s p e c i a l l y   u s e f u l   when 

i n c l u d e d   as  pa r t   of  a  d e t e r g e n t   c o m p o s i t i o n .   The  d e t e r g e n t  

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

d e t e r g e n c y   a d j u n c t   m a t e r i a l s   in  a d d i t i o n   to  tne  per fumed  p a r t i c l e s .  

The  l e v e l   of  s u r f a c t a n t   depends  upon  tne  type  of  d e t e r g e n c y   p r o d u c t ,  



but  g e n e r a l l y   ranges   from  0.05%  to  35%.  The  o r g a n i c   s u r f a c t a n t s   a r e  

s e l e c t e d   from  the  group  c o n s i s t i n g   of  a n i o n i c   s u r f a c t a n t s ,   n o n i o n i c  

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

m i x t u r e s   t h e r e o f .   U.S.  P a t e n t   3 , 6 6 4 , 9 6 1 ,   i s s u e d   May  23,  1 9 7 2 ,  .  

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

p r e - s o a k   d e t e r g e n t   c o m p o s i t i o n ,   main  wash  d e t e r g e n t   c o m p o s i t i o n ,   o r  

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

s u i t a b l e   s o l i d   g r a n u l a r   or  powder  form.  P r e - s o a k   and  h o u s e h o l d  

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

p r i m a r i l y   for  d i s p e r s i n g   the  c o m p o s i t i o n   t h r o u g h o u t   the  aqueous  b a t h .  

A  l e v e l   of  s u r f a c t a n t   from  0.05%  to  2%,  p r e f e r a b l y   0.25%  to  1%  i s  

used .   A  main  wash  d e t e r g e n t   c o m p o s i t i o n   c o n t a i n s   from  5%  to  35%, 

p r e f e r a b l y   8%  to  20%  s u r f a c t a n t .  

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

d e t e r g e n c y   a d j u n c t   m a t e r i a l .   The  d e t e r g e n c y   a d j u n c t   m a t e r i a l s   i n c l u d e  

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

enzymes,   and  b l e a c h e s .   The  p a r t i c u l a r   n a t u r e   of  the  a d j u n c t   m a t e r i a l s  

is  d e p e n d e n t   on  the  use  of  the  p r o d u c t .   A  p r e f e r r e d   d e t e r g e n t  

c o m p o s i t i o n   is  a  o u i l t   d e t e r g e n t   c o m p o s i t i o n   c o n t a i n i n g   from  10%  t o  

80%,  p r e f e r a b l y   25%  to  75%  d e t e r g e n c y   o u i l d e r .   Any  of  the  known 

compounds  p o s s e s s i n g   b u i l d e r   p r o p e r t i e s   are  u s e f u l   h e r e i n .   U .S .  

P a t e n t   3 , 6 6 4 , 9 6 1   a l so   d e s c r i b e s   s a t i s f a c t o r y   d e t e r g e n c y   b u i l d e r s .  

Many  of  t he se   d e t e r g e n c y   b u i l d e r s ,   in  p a r t i c u l a r ,   s o d i u m  

t r i p o l y p h o s p n a t e ,   are  p a r t i c u l a r l y   u s e f u l   as  the  h y d r a t a b l e   m a t e r i a l s  

in  the  perfumed  p a r t i c l e s   of  t h i s   i n v e n t i o n .   Thus,  the  p e r f u m e d  

p a r t i c l e s   of  t h i s   i n v e n t i o n   can  supp ly   a  sma l l   p r o p o r t i o n   of  t h e  

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

To  p rov ide   a p p r o p r i a t e   l e v e l s   of  f r a g r a n c e ,   the  d e t e r g e n t  

c o m p o s i t i o n s   h e r e i n   compr ise   from  0.1%  to  1%,  p r e f e r a b l y   0.2%  t o  

0.5%  of  the  perfumed  p a r t i c l e s .   The  b a l a n c e   of  the  c o m p o s i t i o n  

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

a b o v e .  

D e t e r g e n t   c o m p o s i t i o n s   c o n t a i n i n g   the  above  d e s c r i b e d   p e r f u m e  

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

a l s o   a f t e r   s t o r a g e   for  a  s u b s t a n t i a l   p e r i o d .   In  a d d i t i o n ,   wnen  t h e  

d e t e r g e n t   c o m p o s i t i o n   is  u l t i m a t e l y   used  in  an  aqueous  s o l u t i o n   a n  



a d d i t i o n a l   b u r s t   of  perfume  is  r e l e a s e d .   That  i s ,   as  the  p a r t i c l e s  

d i s s o l v e   in  wa te r ,   a d d i t i o n a l   perfume  e n t r a p p e d   w i t h i n   the  p o l y m e r i c  

m a t r i x   is  r e l e a s e d .   T h u s ,  a   s l i g h t   but  n o t i c e a b l e   per fume  e f f e c t   i s  

o b t a i n e d   dur ing   s t o r a g e   whi le   a  s t r o n g e r   perfume  e f f e c t   is  n o t i c e d  

upon  use  of  the  d e t e r g e n t   c o m p o s i t i o n .   The  f o l l o w i n g   examples   a r e  

i l l u s t r a t i v e   of  the  i n v e n t i o n ,   whi le   not  i n t e n d i n g   to  be  l i m i t a t i v e  

t h e r e o f .  

Example  I  

An  aqueous  s o l u t i o n   is  made  c o n t a i n i n g   25.0  g  p o l y v i n y l   a l c o h o l  

(PVA)  (M.W.  =  90 ,000 ;   98.8%  h y d r o l y z e d ) ,   0.5  g  d i t a l l o w   d i m e t h y l  

ammonium  c h l o r i d e   (DTDMAC)  (as  the  e m u l s i f i e r )   and  225 .0   gm  w a t e r .  

The  s o l u t i o n   is  put  i n to   a  b l e n d e r   and  a g i t a t e d   u n t i l   the  PVA  i s  

d i s s o l v e d .   The  s o l u t i o n   is  then  d e a e r a t e d   and  c o o l e d .   Mixing  i s  

resumed  and  25.0  gm  of  Cedar  Pine  perfume  is  added  t o  t h e   v o r t e x   o f  

the  a g i t a t e d   s o l u t i o n .   The  m i x t u r e   is  a g i t a t e d   v i g o r o u s l y   f o r  1 

minute   and  again  d e a e r a t e d .   The  r e s u l t i n g   emu l s ion   is  coo led   t o  

0°C.  At  the  same  t ime,   776  g  of  anhydrous  sodium  t r i p o l y p h o s p h a t e  

( S T P )  a r e   a l so   coo led   to   0 ° C .   The  emuls ion   and  STP  are  m i x e d  

t o g e t h e r   at  modera te   shear   and  g r a d u a l l y   a l lowed   to  warm  to  a m b i e n t  

t e m p e r a t u r e   dur ing   mixing.   The  r e s u l t i n g   p r o d u c t   is   a  d r y ,  

f r e e - f l o w i n g ,   g r a n u l a r   m a t e r i a l   having  a  mild  f r a g r a n c e .   The  a v e r a g e  

a n a l y s i s   i s  

E x a m p l e  I I  

13  grams  of  Gantrez   AN  139  po ly (Methy l   v i n y l   e t h e r / m a l e i c  

a n n y d r i d e )   are  d i s s o l v e d   in  67  grams  H20.  The  s o l u t i o n   is  h e a t e d   t o  

h y d r o l y z e   the  anhyd r ide   groups  and  1.42  g  o f  A t l a s   G-1702  

( p o l y o x y e t h y l e n e   s o r b i t o l   beeswax  d e r i v a t i v e )   and  1 .42  g  Myrj  45 

( p o l y o x y e t h y l e n e   (8)  s t e a r a t e )   are  added  as  e m u l s i f i e r s .   To  t h i s  

m i x t u r e   is  added  13  grams  "Bloom"  perfume,  and  a  s t a b l e   emul s ion   i s  

formed  by  high  shear   mixing.   Af te r   e m u l s i f i c a t i o n ,   1  gram  o f  

Ca(OH)2  is  added  to  c r o s s l i n k   the  polymer  cha in s   for  b e t t e r   p e r f u m e  

r e t e n t i o n .   The  emuls ion   is  d e a e r a t e d   and  coo led   to  below  0°C  u s i n g  



p u l v e r i z e d   dry  i ce .   Tne  f r o z e n   p a r t i c l e s   of  e m u l s i o n   are  mixed  w i t n  

117  grams  of  s i m i l a r l y   coo led   anhydrous   sodium  s u l f a t e   at  m o d e r a t e  

s h e a r   and  tne  e n t i r e   b a t c h  i s   a l l owed   to  warm  to  ambien t   t e m p e r a t u r e  

d u r i n g   mixing.   The  r e s u l t i n g   p r o d u c t   is  a  dry ,   f r e e - f l o w i n g ,   g r a n u l a r  
m a t e r i a l .  

Another   " c o n t r o l "   oa t ch   is  made  as  above ,   but   w i t h o u t   the  G a n t r e z  

AN  139.  Samples  of   each  b a t c h   are  p l a c e d   in  open  P e t r i   d i s h e s   a n d  

exposed   to  amoient   c o n d i t i o n s .   Af t e r   1  week,  l i t t l e   f r a g r a n c e   i s  

d e t e c t a b l e   over  e i t h e r   sample .   Upon  a d d i t i o n   of  H20,  "Bloom" 

f r a g r a n c e   is  s t r o n g l y   e m i t t e d   from  the  sample  c o n t a i n i n g   the  G a n t r e z  

po lymer ,   none  is  d e t e c t a b l e   over  the  c o n t r o l   s a m p l e .  

Example  I I I  

A  houseno ld   c l e a n i n g   c o m p o s i t i o n   is  f o r m u l a t e d   as  f o l l o w s :  

Sodium  s e s q u i c a r b o n a t e :   63.8% 

Sodium  C12  a l ky l   benzene  s u l f o n a t e :   0 .9% 

Ta l l   o i l   e t h o x y l a t e d   with  an  a v e r a g e   of  8  moles  e t h y l e n e   oxide :   0 .1% 

T r i s o d i u m   p n o s p n a t e :   10.0% 

Sodium  t r i p o l y p n o s p h a t e :   22 .1% 

Perfumed  p a r t i c l e s   of  Example  I I :   2 .1% 

Misc.  ( c o l o r i n g   ma t t e r   and  w a t e r ) :   1 .0% 

The  c o m p o s i t i o n   has  a  p l e a s a n t   odor  d u r i n g   s t o r a g e   and  when  made 

i n t o   an  aqueous  s o l u t i o n   p r i o r   to  use  (15  gm  p r o d u c t   per  l i t e r   w a t e r )  

emi t s   a  s t r o n g   but  p l e a s i n g   perfume  s m e l l .  

All  p e r c e n t a g e s   h e r e i n   are  by  w e i g h t ,   u n l e s s   o t h e r w i s e   i n d i c a t e d .  



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

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

c o m p r i s e   a)  0.5%  to   40%  w a t e r - i n s o l u b l e   p e r f u m e ,   b)  f r o m  

1.5%  to   20%  of  a  w a t e r - s o l u b l e   p o l y m e r   w h i c h   w i l l   d i s s o l v e  

in   w a t e r   a t   a  t e m p e r a t u r e   o f   l e s s   t h a n   1 0 0 ° C ,   c)  f r o m   0 . 0 1 %  

to   5%  of   an  e m u l s i f i e r ,   d)  f r o m   10%  to   90%  w a t e r ,   and   e)  f r o m  

1.5%  to   75%  by  w e i g h t   of  a  h y d r a t a b l e   m a t e r i a l ,   t h e   a m o u n t   o f  
t h e   h y d r a t a b l e   m a t e r i a l   b e i n g   s u f f i c i e n t   to   h o l d   a t   l e a s t   85% 

of  t h e   w a t e r   in   s a i d   p a r t i c l e s   when  f u l l y   h y d r a t e d .  

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

p o l y m e r   i s   s e l e c t e d   f r o m  

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

p o l y ( e t h y l e n e   o x i d e s ) ,  

p o l y ( a c r y l a m i d e s ) ,  

p o l y ( a c r y l i c   a c i d ) ,  

p o l y v i n y l   p y r r o l i d o n e s ,  

p o l y e t h y l e n e   g l y c o l s ,  

c e l l u l o s e   d e r i v a t i v e s ,  

p o l y v i n y l   a l c o h o l s ,   a n d  

p o l y ( a c r y l i c   a c i d )   d e r i v a t i v e s .  

3.  P a r t i c l e s   a c c o r d i n g   to   e i t h e r   one  of   C l a i m s   1  a n d   2  w h e r e -  

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

a l k a l i   m e t a l   h a l i d e s ,  

a l k a l i   m e t a l   c a r b o n a t e s ,  

a l k a l i   m e t a l   s i l i c a t e s ,  

a l k a l i   m e t a l   s u l f a t e s ,  

a l k a l i   m e t a l   b o r a t e s ,  

a l k a l i   m e t a l   p h o s p h a t e s ,  

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

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

4.  P a r t i c l e s   a c c o r d i n g   t o   C l a i m   3  w h e r e i n   t h e   h y d r a t a b l e  

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



5.  P a r t i c l e s   a c c o r d i n g  t o   C l a i m   3  w h e r e i n   t h e   h y d r a t a b l e  

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

t h e   a n h y d r o u s   s t a t e ,   a  h y d r a t i o n   c a p a c i t y   of   f r o m   15  t o   3 0  

g r a m s   of   w a t e r   p e r   g ram  of   m a t e r i a l .  

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

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

(a)  f o r m i n g   an  a q u e o u s   d i s p e r s i o n   c o m p r i s i n g   f r o m   2% 

t o   40%  o f   a  w a t e r - i n s o l u b l e   p e r f u m e ,   f r o m   5%  t o  

20%  of   a  w a t e r - s o l u b l e   p o l y m e r   w h i c h   w i l l   d i s s o l v e  

in   w a t e r   a t   a  t e m p e r a t u r e   o f   l e s s   t h a n   1 0 0 ° C ,   f r o m  

40%  to   90%  w a t e r ,   and   s u f f i c i e n t   e m u l s i f i e r   t o  

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

(b)  c o o l i n g   t h e   d i s p e r s i o n   of   s t e p   (a)  t o   O°C  or   l e s s ;  

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

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

t o   h o l d   a t   l e a s t   85%  of   t h e   w a t e r   in   t h e   d i s p e r s i o n  

when  f u l l y   h y d r a t e d ;   a n d  

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

a m b i e n t   t e m p e r a t u r e .  

7.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   6  c h a r a c t e r i s e d   in   t h a t   t h e  

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

8.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   6  c h a r a c t e r i s e d   in   t h a t   i n  

s t e p   (b)  t h e   d i s p e r s i o n   i s   c o o l e d   to   b e l o w   i t s   f r e e z i n g  

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

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

9.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   o f   C l a i m s   6-8   c h a r a c t e r i s e d  

in   t h a t   t h e   a n h y d r o u s   h y d r a t a b l e   m a t e r i a l   i s   c o o l e d   to   O°C  o r  

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

10.  A  p r o c e s s   a c c o r d i n g   t o   a n y  o n e   of   C l a i m s   6-9  w h e r e i n   t h e  

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



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

p o l y ( e t h y l e n e   o x i d e s ) ,  

p o l y ( a c r y l a m i d e s ) ,  

p o l y ( a c r y l i c   a c i d ) ,  

p o l y   v i n y l   p y r r o l i d o n e s ,  

p o l y e t h y l e n e   g l y c o l s ,  

c e l l u l o s e   d e r i v a t i v e s ,  

p o l y v i n y l   a l c o h o l s ,   a n d  

p o l y ( a c r y l i c   a c i d )   d e r i v a t i v e s .  

11.  A  p r o c e s s   a c c o r d i n g   t o   a n y  o n e   of   C l a i m s   6 - 1 0   w h e r e i n   t h e  

h y d r a t a b l e   m a t e r i a l   i s   s e l e c t e d   f r o m  

a l k a l i   m e t a l   h a l i d e s ,  

a l k a l i   m e t a l   c a r b o n a t e s ,  

a l k a l i   m e t a l   s i l i c a t e s ,  

a l k a l i   m e t a l   s u l f a t e s ,  

a l k a l i   m e t a l   b o r a t e s ,  

a l k a l i   m e t a l   p h o s p h a t e s ,  

a l k a l i   m e t a l   p o l y p h o s p h a t e s ,  

a l k a l i   m e t a l   b i c a r b o n a t e s ,  

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

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

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

(a)  f r o m   0 .05%  to   35%  of   a  w a t e r - s o l u b l e   o r g a n i c  
s u r f a c t a n t   s e l e c t e d   f r o m   a n i o n i c ,   n o n i o n i c ,  

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

m i x t u r e s   t h e r e o f ;  

(b)  f r o m   0.5%  to   5%  of  t h e   p e r f u m e d   p a r t i c l e s   o f   a n y  
of   C l a i m s   1 - 5 ;   a n d  

(c)  t h e   b a l a n c e   a  d e t e r g e n c y   a d j u n c t   m a t e r i a l .  

13.  The  d e t e r g e n t   c o m p o s i t i o n   of   C l a i m   12  w h e r e i n   t h e  

s u r f a c t a n t   c o m p r i s e s   f rom  0.5%  to   2%  of   t h e   c o m p o s i t i o n .  

14.  The  d e t e r g e n t   c o m p o s i t i o n   of  C l a i m   12  w h e r e i n   t h e  

s u r f a c t a n t   c o m p r i s e s   f rom  5%  to   35%  of  t h e   c o m p o s i t i o n .  



15.  The  d e t e r g e n t   c o m p o s i t i o n   of   e i t h e r   one   o f   C l a i m s   1 3  

and   14  w h e r e i n   t h e   d e t e r g e n c y   a d j u n c t   m a t e r i a l   i s   a  d e t e r g e n c y  

b u i l d e r .  
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