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

f o r   c o n d i t i o n i n g   f a b r i c s   in  a  t u m b l e - d r y e r .   The  t e r m  

" c o n d i t i o n i n g "   i s   u s e d   h e r e i n   to   mean  t h e   i m p a r t i n g   o f  

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

s t a t i c   c l i n g ,   to   w a s h e d   f a b r i c s .  

GB  2  122  657A  ( U n i l e v e r ) ,   p u b l i s h e d   on  18  J a n u a r y  

1984,   and  GB  2  136  028A  ( U n i l e v e r ) ,   p u b l i s h e d   on  12 

S e p t e m b e r   1 9 8 4 ,   b o t h   d i s c l o s e   a  d e v i c e   f o r   a p p l y i n g  

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

t u m b l e   d r y e r .   The  d e v i c e   c o n s i s t s   of  an  i n n e r   c o n t a i n e r ,  

such   as  a  p a p e r   or   n o n w o v e n   f a b r i c   s a c h e t ,   f i l l e d   w i t h  

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

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

and  of  a  s h a p e ,   f o r   e x a m p l e   s p h e r i c a l ,   t h a t   a l l o w s   r e a d y  

movemen t   among  t h e   t u m b l e d   f a b r i c s .   The  i n n e r   c o n t a i n e r  

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

powder   i s   d i s p e n s e d   t h r o u g h   t h e   two  c o n t a i n e r s   as  t h e  

d e v i c e   moves   f r e e l y   among  t h e   f a b r i c s .   T h i s   d e v i c e   g i v e s  



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

f a b r i c s .  

The  p r e f e r r e d   fo rm  of   i n n e r   c o n t a i n e r   i s   a  s a c h e t   o f  

t e a   bag   p a p e r   or  t he   l i k e   w h i c h   i s   p r o v i d e d   w i t h   a  l a r g e  
n u m b e r   of  s m a l l   o p e n i n g s ,   d i s t r i b u t e d   o v e r   i t s   w h o l e   a r e a .  

The  o u t e r   c o n t a i n e r   s e r v e s   to   p r o t e c t   t h e   i n n e r  

c o n t a i n e r   f rom  d i r e c t   c o n t a c t   w i t h   damp  f a b r i c s   and  w i t h  

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

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

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

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

s t a i n i n g .   B e c a u s e   of  i t s   s h a p e   and  f o r m - r e t a i n i n g  

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

An  a l t e r n a t i v e   t y p e   of  i n n e r   c o n t a i n e r   i s   a l s o  

d e s c r i b e d ,   w h i c h   i s   a  s a c h e t   of   p l a s t i c s   f i l m   h a v i n g   a  

r e l a t i v e l y   s m a l l   number   of  r e l a t i v e l y   l a r g e   o p e n i n g s  

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

An  e x a m p l e   of  such   a  s a c h e t ,   h a v i n g   s i x   h o l e s   e a c h  

of  2  mm  d i a m e t e r ,   i s   i l l u s t r a t e d   in   F i g u r e s   7  and  8  o f  

b o t h   a p p l i c a t i o n s .  

I t   h a s   now  s u r p r i s i n g l y   b e e n   f o u n d  t h a t   t h i s   t y p e   o f  

i n n e r   c o n t a i n e r   may  be  u s e d   a l o n e ,   w i t h o u t   an  o u t e r  

c o n t a i n e r ,   to  d e l i v e r   a  p o w d e r e d   f a b r i c   c o n d i t i o n i n g   a g e n t  

in  t h e   t u m b l e - d r y e r .   D e l i v e r y   of   p o w d e r e d   f a b r i c  

c o n d i t i o n e r   f rom  t h i s   t y p e   of  s a c h e t   has   b e e n   f o u n d   to   b e  

s u b s t a n t i a l l y   more   e f f i c i e n t   t h a n   f rom  t he   t e a   bag  t y p e ,  

and  c l o g g i n g   d o e s   no t   a p p e a r   to   o c c u r   to   any  s i g n i f i c a n t  

e x t e n t .  

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



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

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

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

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

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

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

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

l a r g e s t   d i m e n s i o n s   w i t h i n   t h e   r a n g e   of   f rom  1 .0   to   3 .0   mm 

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

When  d e l i v e r i n g   a  p o w d e r e d   f a b r i c   c o n d i t i o n i n g  

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

i t   has   b e e n   f o u n d   h i g h l y   d e s i r a b l e   t h a t   v i r t u a l l y   a l l   t h e  

c o m p o s i t i o n   be  d e l i v e r e d   w i t h i n   t h e   f i r s t   10  m i n u t e s   o f  

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

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

t a k e   up  m o i s t u r e   and  s p r e a d .   Some  c o n d i t i o n i n g  

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

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

a g g l o m e r a t e   p a r t i c l e s   may  be  t oo   l a r g e   to   e s c a p e   f rom  t h e  

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

t e a   bag  p a p e r ,   a r e   r e l a t i v e l y   s m a l l .   The  p o w d e r   t h u s  

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

can  be  a g g r a v a t e d   by  t h e   p r e s e n c e   of   p e r f u m e .   The  r o l e   o f  

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

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

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

d e l i v e r y   r a t e s   o b t a i n e d   when  a  d ry   l o a d   in   an  u n h e a t e d  

d r y e r   i s   u s e 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   t h e   a d v e r s e  

e f f e c t   of  d r y e r   c o n d i t i o n s   on  d e l i v e r y   i s   a l l e v i a t e d   b y  

c a r e f u l   c h o i c e   of  t h e   s i z e   and  l o c a t i o n   of  t h e   h o l e s   in   a  

d i s p e n s i n g   d e v i c e   in  t h e   form  of   a  s a c h e t .   W h i l e   t h e  

t o t a l   open   a r e a   in   s u c h   a  s a c h e t   may  be  no  g r e a t e r   or  m a y  

even   be  s m a l l e r   t h a n   t h a t   of  a  s a c h e t   of   t e a   bag  p a p e r ,  



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

can  be  s u b s t a n t i a l l y   i m p r o v e d .  

The  o p e n i n g s   have   s m a l l e s t   a n d ' l a r g e s t   d i m e n s i o n s  

w i t h i n   t h e   r a n g e   of  from  1 .0   to   3 .0   mm,  p r e f e r a b l y   f r o m  

1.5   to   2 .5   mm.  C o n v e n i e n t l y   t h e   o p e n i n g s   may  be  c i r c u l a r  

and  t h e s e   f i g u r e s   t h e n   a p p l y   to   t h e i r   d i a m e t e r s .   O p t i m u m  

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

c o n d i t i o n i n g   c o m p o s i t i o n ,   w h i c h   can  r a n g e   f rom  20  t o  

1000  µm,  p r e f e r a b l y   50  to   500  µm  and  more  p r e f e r a b l y   80  t o  

300  µm.  I t   i s   p r e f e r r e d   t h a t   t h e   s m a l l e s t   d i m e n s i o n   o f  

t h e   o p e n i n g s   i s   a t   l e a s t   3  t i m e s   as  l a r g e   as  t h e   u p p e r  
p a r t i c l e   s i z e   l i m i t   of  t h e   p o w d e r ,   and  i t   i s   d e s i r a b l y   a t  

l e a s t   7  t i m e s   as  l a r g e .  

F o r   p o w d e r s   c l a s s i f i e d   as  90  to   180  µm  and  90  t o  

250  µm,  e x c e l l e n t   d e l i v e r y   c h a r a c t e r i s t i c s   have   b e e n   f o u n d  

u s i n g   c i r c u l a r   h o l e s   of  2  mm  d i a m e t e r .  

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

s m a l l   n u m b e r   of   s u c h   o p e n i n g s   i s   n e e d e d   to   e n s u r e  

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

p r e f e r a b l y   f rom  3  to   12,  and  more   p r e f e r a b l y   f rom  6  t o   1 0 .  

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

c l o s e l y   t o g e t h e r   in  one  w a l l   o n l y   of  t he   s a c h e t .   T h i s  

means   t h a t   t h e   s a c h e t   i s   n o t   u n d u l y   w e a k e n e d   by  t h e  

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

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

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

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

t h e   t u m b l e - d r y e r .   The  c o v e r i n g   p a t c h   or  s t r i p   n e e d   c o v e r  

o n l y   t h e   a r e a   o c c u p i e d   by  o p e n i n g s   and  may  be ,   f o r  

e x a m p l e ,   an  a d h e s i v e - c o a t e d   p a p e r   l a b e l   p r o v i d e d   w i t h  

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



A  f u r t h e r   a d v a n t a g e   i s   o b t a i n e d   i f   t h e   o p e n i n g s   a r e  

p o s i t i o n e d   c l o s e   to   one  end  or  edge   of  t h e   s a c h e t .   T h e  

s a c h e t   can  t h e n   be  h e l d   w i t h   t h i s   end  or   edge   u p p e r m o s t  
w h i l e   t h e   c o v e r   s t r i p   i s   p e e l e d   o f f ;   t h e   p o w d e r   w i l l   t h e n  

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

i n t o   c o n t a c t   w i t h   t h e   u s e r ' s   h a n d s .  

P r e f e r a b l y   t h e   o p e n i n g s   a r e   a l l   p o s i t i o n e d   w i t h i n   a  

s i n g l e   a r e a   of  s a c h e t   w a l l   n o t   e x c e e d i n g   800  mm2  (8  cm2)  

and  more   p r e f e r a b l y   n o t   e x c e e d i n g   500  mm2  (5  cm2) .   T h i s  

i s   in   t h e   c o n t e x t   of  an  o v e r a l l   s a c h e t   w a l l   a r e a   t h a t  

p r e f e r a b l y   r a n g e s   f rom  18  to   200  cm2;  f o r   a  s i m p l e   s q u a r e  
s a c h e t   h a v i n g   two  w a l l s   t h i s   c o r r e s p o n d s   to   d i m e n s i o n s   o f  

3  cm  x  3  cm  to  10  cm  x  10  cm.  The  o v e r a l l   s a c h e t   w a l l  

a r e a   more   p r e f e r a b l y   r a n g e s   f rom  25  to   100  c m 2 .  

Opt imum  s a c h e t   s i z e   of  c o u r s e   d e p e n d s   on  t h e   w e i g h t  

of   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   to   be  d e l i v e r e d .   T h e  

a p p r o p r i a t e   d o s e   w i l l   of  c o u r s e   v a r y   to   some  e x t e n t  

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

w i t h i n   t h e   r a n g e   of   f rom  1.5  to  12  g,  p r e f e r a b l y   from  3  t o  

10  g  and  more  p r e f e r a b l y   f rom  5  to   7  g.  The  s a c h e t   s h o u l d  

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

u n d u e   w a s t a g e   of  s a c h e t   m a t e r i a l .   F o r   a  3  to   10  g  d o s e   a  

s a c h e t   of  5-7  cm  x  5-7  cm  has   b e e n   f o u n d   to   be  of   s u i t a b l e  

s i z e .  

The  s a c h e t   i s   made  of  a  m a t e r i a l   i m p e r m e a b l e   to  t h e  

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

m a t e r i a l ,   f o r   e x a m p l e   p o l y e t h y l e n e ,   may  c o n v e n i e n t l y   b e  

u s e d .   A d v a n t a g e o u s l y   t h i s   may  h a v e   a  l a y e r   of   p a p e r   o r  

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

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

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

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

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



S t o r a - K o p p a r b e r g   of  Sweden  u n d e r   t h e   t r a d e   mark  S t o r a l e n e  

7 3 9 - 4 5 :   t h i s   c o n s i s t s   of  a  p o l y e t h y l e n e   l a y e r  ( 1 7   g / m 2 )  

and  a  n o n w o v e n   f a b r i c   l a y e r   (45  g / m 2 ) .   The  n o n w o v e n  

f a b r i c   s h e e t   c o n s i s t s   of  40%  c e l l u l o s e   p u l p ,   35%  c o t t o n  

l i n t e r s ,   20%  v i s c o s e   and  5%  a c r y l i c   f i b r e s .  

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

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

i m p a r t s   to   f a b r i c s   any  c o n s u m e r   b e n e f i t ,   f o r   e x a m p l e ,  

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

c r e a s e - r e s i s t a n c e   or  e a s y - i r o n   c h a r a c t e r i s t i c s ,   or  a n y  
c o m b i n a t i o n   o f   t h e s e .   I t   i s   e s s e n t i a l   t h a t   t h e  

c o m p o s i t i o n   be  in   f r e e - f l o w i n g   p o w d e r   f o rm ,   in   o r d e r   t h a t  

i t   can  be  d e l i v e r e d   by  a  s a c h e t   in   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 .   I t   i s   f u r t h e r m o r e   e s s e n t i a l   f o r   e f f e c t i v e  

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

f a b r i c s ,   w i l l   d u r i n g   t h e   d r y i n g   c y c l e   form  a  f l u i d   or   g e l  

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

f o r m a t i o n   may  be  by  way  of   m e l t i n g ,   d i s s o l u t i o n ,  

d i s p e r s i o n   or   any  c o m b i n a t i o n   of   t h e s e   m e c h a n i s m s .   I t  

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

a t   t h e   t e m p e r a t u r e s   p r e v a i l i n g   in  t h e   l a t e r   p a r t   of   t h e  

d r y i n g   c y c l e ,   or   has   an  a f f i n i t y   f o r   w a t e r   a t   t h e s e  

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

means   of   n o r m a l   or  c o l l o i d a l   d i s s o l u t i o n   or  d i s p e r s i o n ;   o r  

e x h i b i t s   a  c o m b i n a t i o n   of  t h e s e   p r o p e r t i e s .  

In  t e r m s   of   m e l t i n g   p o i n t ,   t h e r e   i s   an  a d d i t i o n a l  

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

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

and  w i l l   n o t   be  d e l i v e r e d .   Thus   i t   i s   g e n e r a l l y   t r u e   t h a t  

p o w d e r s   m e l t i n g   b e l o w   a b o u t   50°C  a r e   n o t   s u i t a b l e   f o r   u s e  
in  t h e   p r o c e s s   of   t he   p r e s e n t   i n v e n t i o n .  

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

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



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

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

t h o s e   no t   a v a i l a b l e   as  f r e e - f l o w i n g   p o w d e r s ,   h a v i n g   t o o  

h i g h   or  t o o   low  m e l t i n g   p o i n t s   or  t o o   low  s o l u b i l i t i e s ,  

may  n e v e r t h e l e s s   be  u s e d   in   t h e   d e v i c e   of  t h e   i n v e n t i o n   i f  

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

t h e s e   p r o p e r t i e s .  

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

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

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

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

t h i s   i s   l e s s   t h a n   the   s o f t n e s s   r e s u l t i n g   f rom  t h e   u s e   of  a  

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

S o f t e n i n g   a g e n t s   known  in  t h e   a r t   i n c l u d e   s u b s t a n t i a l l y  

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

c a t i o n i c   s u r f a c t a n t s .  

A c c o r d i n g   to   a  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n ,  

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

of  one  or   more   w a t e r - s o l u b l e   C8-C22  s a t u r a t e d   o r  

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

c o n s i s t s   to   an  e x t e n t   of   a t   l e a s t   55%  by  w e i g h t   of  s u c h  

s o a p s .  

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

c o n s i s t   to   an  e x t e n t   of  a t   l e a s t   55%  by  w e i g h t   of   a  b l e n d  

of  s o a p s   of  Ca-C22   s a t u r a t e d   or   u n s a t u r a t e d   f a t t y   a c i d s ,  

s a i d   s o a p   b l e n d   c o n t a i n i n g   a t   l e a s t   5%  by  w e i g h t   of   C l 2  

s o a p ,   a t   l e a s t   5%  by  w e i g h t   o f   C14  s o a p ,   a t   l e a s t   12%  b y  

w e i g h t   of   C16  soap   and  a t   l e a s t   20%  by  w e i g h t   of   C18  s o a p ,  

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

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



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

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

GB  2  136  028A  ( U n i l e v e r ) .  

I t   ha s   b e e n   f o u n d   t h a t   s o a p   b l e n d s   as  d e f i n e d   a b o v e ,  

when  a p p l i e d   as  a  f r e e - f l o w i n g   p o w d e r   to   f a b r i c s   in  t h e  

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

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

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

p r o p o r t i o n   of  c a t i o n i c   m a t e r i a l ,   b u t   t h a t   i s   by  no  m e a n s  

e s s e n t i a l .   The  p a r t i c l e s ,   s c a t t e r e d   f rom  t h e   s a c h e t   o n t o  

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

i n i t i a l l y   a d h e r e   to  t h e   damp  f a b r i c   and  t h e n   s p r e a d   t o  

c o v e r   t h e   f a b r i c s .  

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

in  p o w d e r   fo rm.   Soap  a p p l i e d   as  a  c o a t i n g   or   i m p r e g n a n t  

on  a  s h e e t   s u b s t r a t e ,   w i t h o u t   d i s t r i b u t i n g   a g e n t ,   w a s  

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

v e r y   l i t t l e   s o f t e n i n g   b e n e f i t   was  o b t a i n e d ;   a  s u b s t a n t i a l  

p r o p o r t i o n   of  t he   soap   r e m a i n e d   on  t h e   s h e e t   s u b s t r a t e .  

A c c o r d i n g   to   t he   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n ,   on  t h e  

o t h e r   h a n d ,   100%  d e l i v e r y   of  t h e   c o n d i t i o n i n g   a g e n t   to   t h e  

f a b r i c s   may  e a s i l y   be  a c h i e v e d   w i t h o u t   t h e   u s e   of  a  

d i s t r i b u t i n g   a g e n t .  

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

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

1000  pm  h a v e   b e e n   f o u n d   to   g i v e   i n s u f f i c i e n t l y   u n i f o r m  

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

t h i s   f i g u r e ,   w h i c h   may  more   p r o p e r l y   be  r e g a r d e d   a s  

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

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

t h e   g r e a t e r   t h e   u n i f o r m i t y   of   i t s   d i s t r i b u t i o n   on  t h e  

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

20  µm  i s   u n d e s i r a b l e   on  s a f e t y   g r o u n d s   b e c a u s e   of   i t s  



r e s p i r a b i l i t y .   As  i n d i c a t e d   a b o v e ,   t he   p r e f e r r e d   p a r t i c l e  

s i z e   r a n g e   i s   50  to   500  µm,  more  p r e f e r a b l y   80  to   300  µm. 

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

t h e   i n v e n t i o n   p r e f e r a b l y   c o n s i s t s ,   to   an  e x t e n t   of   a t  

l e a s t   65%  by  w e i g h t ,   of  t h e   soap   b l e n d   as  d e f i n e d   a b o v e .  

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

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

7%  by  w e i g h t   of  C12  s o a p ,   e s p e c i a l l y   f rom  7  to   27%;  a t  

l e a s t   6%  by  w e i g h t   of  C14  s o a p ,   e s p e c i a l l y   f rom  6  to   12%; 

a t   l e a s t   15%  by  w e i g h t   of  C16  s o a p ,   e s p e c i a l l y   f rom  18  t o  

28%;  and  a t   l e a s t   25%  by  w e i g h t   of  C18  s o a p ,   e s p e c i a l l y  

f rom  32  to   54%  by  w e i g h t .  

The  s o a p   b l e n d   a d v a n t a g e o u s l y   u s e d   in  t h e   p r o c e s s   o f  

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

d i f f e r e n t   c h a i n   l e n g t h s ,   t h e   s p r e a d   of  c h a i n   l e n g t h s  -  

f rom  C12  to   C 1 8  -   b e i n g   r e l a t i v e l y   w i d e .  

The  b l e n d   may  c o n t a i n   b o t h   s a t u r a t e d   and  u n s a t u r a t e d  

s o a p s .   A d v a n t a g e o u s l y   t h e   b l e n d   c o n t a i n s   a t   l e a s t   15%  b y  

w e i g h t   of  C18  u n s a t u r a t e d   s o a p ,   p r e f e r a b l y   a t   l e a s t   20%  b y  

w e i g h t   and  e s p e c i a l l y   f rom  22  to  38%  by  w e i g h t .  

T h e s e   b l e n d s   h a v i n g   a  w ide   and  w e l l   b a l a n c e d   c h a i n  

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

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

s o f t e n i n g .   T h e s e   b l e n d s   may  a d v a n t a g e o u s l y   c o n t a i n   f rom  45  

to  85%  by  w e i g h t   of  t a l l o w   s o a p ,   t h e   b a l a n c e   b e i n g   c o c o n u t  

s o a p .  

C o m m e r c i a l   b l e n d s   of   c o c o n u t   and  t a l l o w   s o a p s   a s  

u s e d   in  t o i l e t   soap   b a r s   and  f a b r i c   w a s h i n g   soap   f l a k e s  

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

T h e s e   b l e n d s   may  in  some  c a s e s   be  s u p e r f a t t e d ,   t h a t   i s   t o  



s a y ,   t h e y   c o n t a i n   up  to   a b o u t   10%  by  w e i g h t   of   f r e e   f a t t y  

a c i d s .   T h i s   a p p e a r s   n o t   to   be  d e t r i m e n t a l   in   t e r m s   o f  

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

s o a p   to   a  f r e e - f l o w i n g   p o w d e r   more  d i f f i c u l t .  

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

b l e n d s ,   t o g e t h e r   w i t h   t h o s e   of   t a l l o w   and  c o c o n u t   s o a p s ,  
a r e   shown  in  t h e   T a b l e .  

The  p o w d e r e d   c o n d i t i o n i n g   a g e n t   may  i f   d e s i r e d  

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

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

i n n o c u o u s n e s s .  

A l t e r n a t i v e l y ,   b l e n d s   of  soap   (55%  by  w e i g h t   o r  

more)   w i t h   l e s s e r   a m o u n t s   of   o t h e r   m a t e r i a l s   may  be  u s e d .  

S i n c e   s o a p   a l r e a d y   has   e x c e l l e n t   d e l i v e r y   and  s o f t e n i n g  

c h a r a c t e r i s t i c s ,   no  a d d i t i o n a l   m a t e r i a l s   s u c h   a s  

d i s t r i b u t i n g   a g e n t s   a r e   r e q u i r e d   to   i m p r o v e   t h o s e  

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

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

m a t e r i a l s   on  c o s t   r e d u c t i o n   or  p r o c e s s i n g   g r o u n d s .   A n y  
a d d i t i o n a l   m a t e r i a l s   u s e d   may  t h u s   be  c h o s e n   p u r e l y   t o  

e n h a n c e   t h e   o v e r a l l   f a b r i c   c o n d i t i o n i n g   e f f e c t ,   f o r  

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

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

Of  c o u r s e   t h e s e   a d d i t i o n a l   m a t e r i a l s   mus t   be  a v a i l a b l e   i n  

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

e n c a p s u l a t e d .  

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

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

of  s t a t i c   c l i n g .   The  c a t i o n i c   f a b r i c   c o n d i t i o n i n g   a g e n t ,  
w h i c h   may  be  p r e s e n t   in   an  a m o u n t   of  f rom  5  t o   45%  b y  

w e i g h t ,   i s   a d v a n t a g e o u s l y   a  q u a t e r n a r y   ammonium  s a l t .  



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

c o n t a i n i n g   two  l o n g - c h a i n   a l k y l   g r o u p s   and  two  l o w e r   a l k y l  

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

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

s u i t a b l e .   One  s u c h   m a t e r i a l   i s   A r o s u r f   ( T r a d e   M a r k )  

TA  100  ex  A s h l a n d   C h e m i c a l   Company ,   w h i c h   i s   a  d r y ,  

f r e e - f l o w i n g   95%  a c t i v e   form  of  d i s t e a r y l   d i m e t h y l  

ammonium  c h l o r i d e .  





The  f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   a l s o  

a d v a n t a g e o u s l y   c o n t a i n s   a  p e r f u m e ,   w h i c h   i s   p r e f e r a b l y  
f a b r i c - s u b s t a n t i v e .   O t h e r   c o m p o n e n t s   of  t h e   c o m p o s i t i o n  
n e e d   no t   be  f a b r i c - s u b s t a n t i v e ,   u n l i k e   t h e   m a t e r i a l s   u s e d  

in  r i n s e   c o n d i t i o n e r s ,   b e c a u s e   t h e   f a b r i c s   a r e   no t   w e t t e d  

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

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

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

w i l l   now  be  d e s c r i b e d   in  f u r t h e r   d e t a i l ,   by  way  of  e x a m p l e  

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

w h i c h  

F i g u r e   1  i s   a  p l a n   v i e w ,   of   a p p r o x i m a t e l y  

a c t u a l   s i z e ,   of  a  s a c h e t ,   a n d  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w ,   on  an  e n l a r g e d  

s c a l e ,   of  t h e   s a c h e t   of   F i g u r e   1 .  

R e f e r r i n g   now  to  F i g u r e s   1  and  2  of  t h e   d r a w i n g s ,   a  
s a c h e t   18,  c o n t a i n i n g   a  p o w d e r e d   f a b r i c   c o n d i t i o n i n g  

c o m p o s i t i o n   4,  i s   f o r m e d   of  a  l a m i n a t e   of   p o l y e t h y l e n e  

f i l m   19  and  n o n w o v e n   f a b r i c   20,  t h e   f i l m   19  b e i n g  

i n n e r m o s t .   The  s a c h e t   18  is  a p p r o x i m a t e l y   s q u a r e   in  s h a p e  
and  i t s   d i m e n s i o n s   a r e   a p p r o x i m a t e l y   6  cm  x  6  cm.  As  

shown ,   t h e   s a c h e t   18  i s   c o m p o s e d   on  a  s i n g l e   s h e e t   o f  

l a i m i n a t e ,   one  edge   21  b e i n g   c o n s t i t u t e d   by  a  f o l d   and  t h e  

o t h e r   e d g e s   22  b e i n g   c l o s e d   by  h e a t - s e a l i n g ;  

a l t e r n a t i v e l y ,   two  s h e e t s   c o u l d   have   b e e n   u s e d   and  a l l  

f o u r   e d g e s   c l o s e d   by  h e a t - s e a l i n g .   S ix   h o l e s   23  o f  

a p p r o x i m a t e l y   2  mm  d i a m e t e r   have   b e e n   p u n c h e d   in  one  w a l l  

of  t h e   s a c h e t ,   t h e   h o l e s   b e i n g   p o s i t i o n e d   w i t h i n   a  
n o t i o n a l   r e c t a n g u l a r   a r e a   25  of  a b o u t   4  cm  x  0.6  cm 

(2 .4   cm2)  c l o s e   to   one  edge   27  of  t h e   s a c h e t .   A  l a b e l   24  



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

a r e a   t h a n   t h e   a r e a   25  and  c o m p l e t e l y   c o v e r s   t h e   h o l e s   2 3 ;  

t h e   l a b e l   24  a d h e r e s   w i t h o u t   d i f f i c u l t y   to  t h e   n o n w o v e n  

f a b r i c   20,   bu t   can  r e a d i l y   be  r e m o v e d   i m m e d i a t e l y   p r i o r   t o  

u se   of   t h e   s a c h e t   by  p e e l i n g .   N o n - a d h e s i v e - c o a t e d   r e g i o n s  

26  a r e   p r o v i d e d   a t   b o t h   e n d s   of  t h e   l a b e l   24  to   fo rm  p u l l  
t a b s .  

In  t h e   p r o c e s s   of  t h e   i n v e n t i o n ,   f a b r i c s   t h a t   h a v e  

b e e n   w a s h e d ,   r i n s e d   and  spun   a r e   p l a c e d   in   t h e  

t u m b l e - d r y e r .   The  s a c h e t   i s   h e l d   w i t h   t h e   e d g e   27 

u p p e r m o s t ,   as  shown  in  F i g u r e   2,  so  t h a t   t h e   p o w d e r   4  l i e s  

b e l o w   t h e   l e v e l   of  t h e   h o l e s   23,  and  t h e   l a b e l   24  i s  

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

w i t h   t h e   damp  f a b r i c   l o a d   and  t h e   d r y e r   i s   o p e r a t e d   in   t h e  

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

m o s t l y   d u r i n g   t h e   f i r s t   10  m i n u t e s   of   t h e   d r y e r   c y c l e ;   i t  

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

t h e   f a b r i c s .  

The  i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   by  t h e  

f o l l o w i n g   n o n - l i m i t i n g   E x a m p l e s .  

EXAMPLES 

Fo r   t h e   E x a m p l e s ,   6  cm  x  6  cm  s a c h e t s   w e r e   p r e p a r e d  

u s i n g   t h e   S t o r a l e n e   ( T r a d e   Mark)  l a m i n a t e   d e s c r i b e d   a b o v e .  

The  s a c h e t s   were   g e n e r a l l y   as  d e s c r i b e d   a b o v e   w i t h  

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

d i f f e r i n g   n u m b e r s   of   h o l e s ,   r a n g i n g   f rom  1  to   12,   a s  

d e t a i l e d   in   t h e   i n d i v i d u a l   E x a m p l e s .   In  e v e r y   s a c h e t   t h e  

h o l e s   w e r e   c o n f i n e d   w i t h i n   a  6  mm-wide   a r e a   j u s t   b e l o w   t h e  

t op   s e a l .   For   c o m p a r i s o n   p u r p o s e s ,   t e a   bag   s a c h e t s   of  t h e  

same  s i z e   were   p r e p a r e d   f rom  C r o m p t o n   ( T r a d e   M a r k )  

650  31AB  t e a   bag  p a p e r .   T h i s   has   an  a v e r a g e   p o r e   s i z e   o f  

a b o u t   75  µm.  Some  c o m p a r a t i v e   i n f o r m a t i o n   on  a  t e a   b a g  



s a c h e t   and  a  p e r f o r a t e d   l a m i n a t e   s a c h e t   w i t h   10  2 -mm 

c i r c u l a r   h o l e s   i s   g i v e n   b e l o w .  

The  " p e r c e n t a g e   v e n t e d   a r e a "   i s   t h e   p e r c e n t a g e   o f  

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

p o r e s .  

For   t h e   t u m b l e - d r y i n g   t e s t s ,   2 .5   kg  m i x e d   f a b r i c  

l o a d s   (50%  c o t t o n ,   50%  s y n t h e t i c   f a b r i c s )   w e r e   f i r s t  

w a s h e d   a t   60°C  in  a  M i e l e   ( T r a d e   Mark)  429  f r o n t - l o a d i n g  

a u t o m a t i c   w a s h i n g   m a c h i n e   u s i n g   P e r s i l   ( T r a d e   M a r k )  

A u t o m a t i c   w a s h i n g   p o w d e r .   The  wash   c y c l e   i n c l u d e d   r i n s i n g  

and  s p i n n i n g .   The  l o a d   was  t h e n   p l a c e d   in  a  C r e d a  

R e v e r s a i r   ( T r a d e   Mark)  t u m b l e - d r y e r ,   t o g e t h e r  w i t h   t h e  

s a c h e t   u n d e r   t e s t ,   and  t h e   d r y e r   s w i t c h e d   on.   The  d r y e r  

was  s t o p p e d   a f t e r   5,  10  and  20  m i n u t e s ,   t h e   s a c h e t   w a s  

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



r e s t a r t e d .   The  s a c h e t   was  a l s o   w e i g h e d   a t   t h e   end  of   t h e  

c y c l e .   Thus  t h e   w e i g h t   of  a c t i v e   i n g r e d i e n t   t h a t   had  b e e n  

d e l i v e r e d   a t   e a c h   s t a g e   c o u l d   be  d e t e r m i n e d   by  d i f f e r e n c e .  

Bo th   h i g h   and  low  h e a t   s e t t i n g s   of   t h e   t u m b l e - d r y e r   w e r e  
u s e d   as  s p e c i f i e d   in  t h e   i n d i v i d u a l   E x a m p l e s .   C o m p a r i s o n  

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

h e a t ,   to   d e t e r m i n e   t h e   d e l i v e r y   c h a r a c t e r i s t i c s   of  t h e  

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

m o i s t u r e   and  h e a t .  

EXAMPLE  1 

In  t h i s   E x a m p l e ,   t h e   s a c h e t s   e a c h   c o n t a i n e d   6  g  o f  

f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n ,   c o n s i s t i n g   of  1 .5   g  
A r o s u r f   ( T r a d e   Mark)  TA  100  ( d i s t e a r y l   d i m e t h y l   a m m o n i u m  

c h l o r i d e )   and  4 .5   g  of   p o w d e r e d   s o a p   (4  p a r t s   s o d i u m  

t a l l o w   s o a p ,   1  p a r t   s o d i u m   c o c o n u t   s o a p ) ,   p l u s   1.1%  b y  

w e i g h t   of  p e r f u m e .   The  p o w d e r   was  p r e p a r e d   by  m i x i n g   t h e  

i n g r e d i e n t s   in   s l u r r y   f o r m ,   d r y i n g   and  m i l l i n g   to   a  

p a r t i c l e   s i z e   r a n g e   of  9 0 - 1 8 0   µm. 

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

s a c h e t s   w i t h   10  h o l e s   was  c o m p a r e d   w i t h   t h e   d e l i v e r y   f r o m  

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

t h e   h i g h   h e a t   s e t t i n g )   and  u s i n g   a  d ry   l o a d   and  no  h e a t .  

The  r e s u l t s   a r e   shown  in  T a b l e   1.  The  d e l i v e r y   o f  

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

t i s s u e  -   B o u n c e   ( T r a d e   Mark)  ex  P r o c t e r   &  G a m b l e  -   w a s  

a l s o   t e s t e d ;   t h e   t i s s u e   c a r r i e d  a b o u t   2 .1   g  of   f a b r i c  

c o n d i t i o n e r   as  a  waxy  s o l i d   c o a t i n g .  

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

o n l y   a b o u t   2  g  of   t h e   6  g  of  p o w d e r   was  d e l i v e r e d   by  t h e  

t e a   bag  s a c h e t   o v e r   t h e   w h o l e   6 0 - m i n u t e  c y c l e ,   t h e  

r e m a i n i n g   4  g  b e i n g   t r a p p e d   in   t h e   s a c h e t   owing   t o  

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



t h e   i n v e n t i o n ,   on  t h e   o t h e r   h a n d ,   d e l i v e r e d   5 .9   g  

a l t o g e t h e r ,   of  w h i c h   5 .7   g  we re   d e l i v e r e d   in   t h e   f i r s t  

10  m i n u t e s   of  t h e   d r y i n g   c y c l e .  

U n d e r   t h e   " i d e a l "   c o n d i t i o n s   of  a  d ry   l o a d   and  n o  

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

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

t h e   t e a   bag   s a c h e t   may  be  a t t r i b u t e d   to   t h e   damp,   w a r m  
c o n d i t i o n s   p r e v a i l i n g   in  a  r e a l   t u m b l e - d r y e r   s i t u a t i o n .  

The  i m p r e g n a t e d   t i s s u e   d e l i v e r e d   a  much  s m a l l e r  

q u a n t i t y   of   a c t i v e   i n g r e d i e n t ,   a m o u n t i n g   to  o n l y   a b o u t   77% 

of  i t s   l o a d i n g ,   and  d i d   so  r e l a t i v e l y   s l o w l y .  

EXAMPLE  2 

The  p r o c e d u r e   of  E x a m p l e   1  was  r e p e a t e d   u s i n g   a s  

a c t i v e   i n g r e d i e n t   6  g  of  A r o s u r f   TA  100  a l o n e ,   s i e v e d   to   a  

p a r t i c l e   s i z e   of  9 0 - 1 8 0   µm.  The  r e s u l t s   a r e   shown  i n  

T a b l e   2 .  

T h i s   m a t e r i a l   showed   v e r y   much  l e s s   t e n d e n c y   t o  

a g g l o m e r a t e ,   and  d e l i v e r y   f rom  t h e   t e a   bag  s a c h e t   u n d e r  

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

s a c h e t   s t i l l ,   h o w e v e r ,   gave   f a s t e r   d e l i v e r y   and  s h o w e d  

l e s s   s e n s i t i v i t y   to  d r y e r   c o n d i t i o n s .  







EXAMPLE  3 

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

s a c h e t   was  i n v e s t i g a t e d   u s i n g   6  g  of  a c t i v e   i n g r e d i e n t  

c o n s i s t i n g   of  1 .5   g  A r o s u r f   TA  100  s i e v e d   to   9 0 - 2 5 0   µm  a n d  

d r y - m i x e d   w i t h   4 .5  g  soap   (as  in   E x a m p l e   1)  m i l l e d   t o  

9 0 - 2 5 0   µm,  t o g e t h e r   w i t h   1.1%  p e r f u m e .   S a c h e t s   w i t h   1,  3 ,  

6,  9  and  12  h o l e s   were   c o m p a r e d   w i t h   e a c h   o t h e r ,   w i t h   t e a  

bag  s a c h e t s   and  w i t h   Bounce   ( T r a d e   Mark)  i m p r e g n a t e d  

t i s s u e s ,   a t   b o t h   low  and  h i g h   h e a t   s e t t i n g s ,   t h e   r e s u l t s  

b e i n g   shown  in  T a b l e s   4  and  5  r e s p e c t i v e l y .   The  t e a   b a g  

s a c h e t   was  a l s o   t e s t e d   u n d e r   " i d e a l "   c o n d i t i o n s   (dry   l o a d ,  

no  h e a t )   to   i n d i c a t e   t he   e x t e n t   of  t h e   i n f l u e n c e   of  h e a t  

and  m o i s t u r e   on  i t s   d e l i v e r y   c h a r a c t e r i s t i c s .  

At  t h e   low  h e a t   s e t t i n g   ( T a b l e   4 ) ,   1  h o l e   w a s  

c l e a r l y   i n a d e q u a t e   and  3  h o l e s   w e r e   n o t   v e r y   s a t i s f a c t o r y .  

The  s a c h e t s   w i t h   6  h o l e s   and  9  h o l e s   p e r f o r m e d   w e l l   a n d  

o n l y   a  s m a l l   i m p r o v e m e n t   was  o b t a i n e d   on  g o i n g   to   12  

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

t h e s e   c o n d i t i o n s .  

At  t h e   h i g h   h e a t   s e t t i n g   ( T a b l e   5 ) ,   s i m i l a r   r e s u l t s  

we re   o b t a i n e d ,   w i t h   s l i g h t l y   g r e a t e r   d i f f e r e n t i a l s   b e t w e e n  

t h e   3 - h o l e ,   6 - h o l e   and  1 2 - h o l e   s a c h e t s .   The  t e a   b a g  

s a c h e t   was  e v e n   w o r s e   u n d e r   t h e s e   c o n d i t i o n s .  







I m p r e g n a t e d   t i s s u e s   w e r e   t e s t e d   a t   t he   same  t i m e   a n d  

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

In  b o t h   s e t s   of  c o n d i t i o n s   d e l i v e r y   was  v e r y   s l o w .  

At  t h e   low  h e a t   s e t t i n g ,   t h e   t o t a l   d e l i v e r y   of  1 . 3 7   g  o f  

a c t i v e   i n g r e d i e n t   was  l e s s   t h a n   t h a t   d e l i v e r e d   by  t h e  

t e a b a g   s a c h e t   ( 2 . 2 2   g)  and  r e p r e s e n t e d   a b o u t   65%  o f  

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

( a b o u t   77%)  of   a c t i v e   i n g r e d i e n t   was  d e l i v e r e d ,   t h e   a m o u n t  

b e i n g   s i m i l a r   to   t h a t   d e l i v e r e d   by  t h e   t e a   bag  s a c h e t .  



1.  A  p r o c e s s   f o r   c o n d i t i o n i n g   f a b r i c s ,   w h i c h   c o m p r i s e s  

t u m b l i n g   damp  f a b r i c s   u n d e r   t he   a c t i o n   of   h e a t   in   a  

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

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

of  a  s a c h e t   (18)  w h i c h   comes  i n t o   d i r e c t   c o n t a c t   w i t h   t h e  

f a b r i c s   in  t h e   d r y e r ,   t h e   s a c h e t   (18)  b e i n g   f o r m e d   of  a  
s h e e t   m a t e r i a l   (19,   20)  s u b s t a n t i a l l y   i m p e r m e a b l e   t o  

m o i s t u r e   and  to   t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   ( 4 ) ,  

and  t h e   s a c h e t   (18)  b e i n g   p r o v i d e d   w i t h   a  r e l a t i v e l y   s m a l l  

n u m b e r   of   o p e n i n g s   (23)  h a v i n g   s m a l l e s t   and  l a r g e s t  
d i m e n s i o n s   w i t h i n   t h e   r a n g e   of  f rom  1.0  to   3 .0   mm  a n d  

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

2.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   o p e n i n g s   (23)  h a v e   s m a l l e s t   and  l a r g e s t  

d i m e n s i o n s   w i t h i n   t h e   r a n g e   of  f rom  1 .5   t o   2 .5   mm. 

3.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   1  or   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   number   of  o p e n i n g s   (23)  in   t h e  

s a c h e t   i s   w i t h i n   t h e   r a n g e   of  f rom  3  to   1 2 .  

4.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   t h e   n u m b e r   o f   o p e n i n g s   (23)  i s   w i t h i n   t h e   r a n g e   o f  

f rom  6  to   1 0 .  

5.  A  p r o c e s s   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  to   4 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   o p e n i n g s   (23)  a r e   a l l   p o s i t i o n e d  

w i t h i n   a  s i n g l e   a r e a   (25)  of  s a c h e t   w a l l   n o t   e x c e e d i n g  

800  mm2. 

6.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i s e d   i n  

t h a t   t h e   o p e n i n g s   (23)  a r e   a l l   p o s i t i o n e d   w i t h i n   a  s i n g l e  

a r e a   (25)  of  s a c h e t   w a l l   n o t   e x c e e d i n g   500  mm2. 



7.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   6  or  c l a i m   7 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   a r e a   (25)  o c c u p i e d   by  t h e  

o p e n i n g s   (23)  i s   r e l a t i v e l y   c l o s e   to  one  edge  (27)  of   t h e  

s a c h e t .  

8.  A  p r o c e s s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   5  to   7 ,  
c h a r a c t e r i s e d   in  t h a t   t h e   a r e a   (25)  o c c u p i e d   by  t h e  

o p e n i n g s   (23)  i s   c o v e r e d   by  an  a d h e s i v e   c o v e r   p a t c h   ( 24 )  

r e m o v a b l e   by  p e e l i n g .  

9.  A  p r o c e s s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to   8 ,  
c h a r a c t e r i s e d   in  t h a t   t h e   o p e n i n g s   (23)  a r e   s u b s t a n t i a l l y  
c i r c u l a r .  

10.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  to   9 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s a c h e t   (18)  i s   f o r m e d   o f  

p l a s t i c s   s h e e t   m a t e r i a l   (19)  h a v i n g   p a p e r   or  n o n w o v e n  

f a b r i c   (20)  l a m i n a t e d   to  i t s   o u t e r   s u r f a c e .  

11.  A  p r o c e s s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to   1 0 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s a c h e t   (18)  has   a  t o t a l   o u t e r  

s u r f a c e   a r e a   w i t h i n   t h e   r a n g e   of  f rom  18  to   200  c m 2 .  

12.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  to  1 1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s a c h e t   (18)  has   a  t o t a l   o u t e r  

s u r f a c e   a r e a   w i t h i n   t he   r a n g e   of   f rom  25  to  100  c m 2 .  

13.  A  p r o c e s s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to   1 2 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   w e i g h t   of  f a b r i c   c o n d i t i o n i n g  

c o m p o s i t i o n   (4)  in  t h e   s a c h e t   (18)  i s   w i t h i n   t h e   r a n g e   o f  

f rom  1 .5   to   12  g .  

14.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   13,   c h a r a c t e r i s e d   i n  

t h a t   t h e   w e i g h t   of  f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   (4)  i n  

t he   s a c h e t   (18)  i s   w i t h i n   t h e   r a n g e   of  f rom  3  to   10  g .  



15.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   14,   c h a r a c t e r i s e d   i n  

t h a t   t h e   w e i g h t   of   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   (4)  i n  

t he   s a c h e t   (18)  i s   w i t h i n   t h e   r a n g e   of  f rom  5  to   7  g .  

16.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   o f   c l a i m s   1  to   1 5 ,  
c h a r a c t e r i s e d   in   t h a t   t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n  

(4)  has   a  p a r t i c l e   s i z e   w i t h i n   t h e   r a n g e   of   f rom  20  t o  

1000  µm. 

17.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   16,   c h a r a c t e r i s e d   i n  

t h a t   t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   (4)  has   a  

p a r t i c l e   s i z e   w i t h i n   t h e   r a n g e   of  f rom  50  to   500  µm. 

18.  A  p r o c e s s  a s   c l a i m e d   in   c l a i m   1 7 , " c h a r a c t e r i s e d   i n  

t h a t   t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   (4)  has   a  

p a r t i c l e   s i z e   w i t h i n   t h e   r a n g e   of   f rom  80  to   300  µm. 

19.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  to   1 8 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   s m a l l e s t   d i m e n s i o n   of  t h e  

o p e n i n g s   (23)  i s   a t   l e a s t   3  t i m e s   as  g r e a t   as  t h e   u p p e r  

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

( 4 ) .  

20.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   19,   c h a r a c t e r i s e d   i n  

t h a t   t h e   s m a l l e s t   d i m e n s i o n   of  t h e   o p e n i n g s   (23)  i s   a t  

l e a s t  7   t i m e s   as  g r e a t   as  t h e   u p p e r   p a r t i c l e   s i z e   l i m i t   o f  

t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   ( 4 ) .  

21.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  to   2 0 ,  

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

(4)  c o m p r i s e s   one  or   more  w a t e r - s o l u b l e   s o a p s   of  C 8  -   C 2 2  
s a t u r a t e d   or  u n s a t u r a t e d   f a t t y   a c i d s .  



22.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   21,  c h a r a c t e r i s e d   i n  

t h a t   t h e   f a b r i c   c o n d i t i o n i n g   c o m p o s i t i o n   (4)  c o n s i s t s   t o  

an  e x t e n t   of  a t   l e a s t   55%  by  w e i g h t   of  a  b l e n d   of  s o a p s   o f  

C8-C22  s a t u r a t e d   or  u n s a t u r a t e d   f a t t y   a c i d s ,   s a i d   s o a p  
b l e n d   c o n t a i n i n g   a t   l e a s t   5%  by  w e i g h t   of  C12  s o a p ,   a t  

l e a s t   5%  by  w e i g h t   of  C14  s o a p ,   a t   l e a s t   12%  by  w e i g h t   o f  

C16  s o a p   and  a t   l e a s t   20%  by  w e i g h t   of  C18  s o a p ,   t h e  

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

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

23.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  to   2 2 ,  

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

(4)  c o m p r i s e s   f rom  5  to  45%  by  w e i g h t   of  a  c a t i o n i c   f a b r i c  

c o n d i t i o n i n g   a g e n t .  
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