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(S)  Moist  packaged  towelette  and  method  of  making  same. 

A  moist  packaged  towelette  comprises  a  sheet  of 
nonwoven  fabric  provided  with  a  binder  comprising  poly- 
vinyl  alcohol  in  contact  with  an  aqueous  solution  in  a 
container.  The  aqueous  solution  contains  a  sufficient  con- 
centration  of  a  compound  which  prevents  the  polyvinyl 
alcohol  dissolving  in  the  aqueous  solution  but  which,  when 
dissolved  in  excess  water,  allows  the  polyvinyl  alcohol  to 
dissolve  in  the  excess  water  thereby  reducing  the  structural 
integrity  of  the  towelette.  Suitable  compounds  include  boric 
acid  and  sodium  sulphate.  The  binder  may  consist  of  pure 
polyvinyl  alcohol  or  a  mixture  of  polyvinyl  alcohol  and 
polyvinyl  acetate.  A  mixture  of  polyvinyl  alcohol,  vinyl 
acetate-ethylene  copolymers  and,  if  desired,  polyvinyl  ace- 
tate,  can  also  be  used  as  a  binder. 



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

to   a  m e t h o d   of   m a k i n g   t h e   s a m e .  

M o i s t   p a c k a g e d   t o w e l e t t e s   a r e   g e n e r a l l y   made  by  c o a t i n g  

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

b i n d e r   and   s t o r i n g   t h e   c o a t e d   f a b r i c   in   c o n t a c t   w i t h   an  a q u e -  

ous   s o l u t i o n   in   a  c o n t a i n e r .   The  a q u e o u s   s o l u t i o n   t y p i c a l l y  

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

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

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

i o n .   ( F o r   t h e   a v o i d a n c e   of   d o u b t   t h e   t e r m   " n o n w o v e n   f a b r i c "  

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

o r i e n t a t e d   or  c r o s s - l a i d   f i b r e s .   The  f i b r e s   may  c o m p r i s e ,  

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

ic   or  p r o t e i n a c e o u s   f i b r e s   o f   b i o d e g r a d e   m a t e r i a l s ,   or   m i x -  

t u r e s   o f   t h e s e ) .  

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

known  t o   us  h a v e   t h e   d i s a d v a n t a g e   t h a t   t h e   c o a t e d   f a b r i c  

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

e x p o s u r e   to   w a t e r .   T h i s   c a n   r e s u l t   in   b l o c k e d   d r a i n s .  

One  known  b i n d e r   f o r   n o n w o v e n   f a b r i c s   w h i c h   a r e   n o t  

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

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

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

r a p i d l y   when  i m m e r s e d   in   w a t e r .  

We  h a v e   d i s c o v e r e d   t h a t   a  n o n w o v e n   f a b r i c   p r o v i d e d   w i t h  

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

s t r u c t u r a l   i n t e g r i t y   in   c o n t a c t   w i t h   an  a q u e o u s   s o l u t i o n  

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

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

d i s s o l v i n g   in   t h e   a q u e o u s   s o l u t i o n .   When  t h e   s o l u t i o n   i s  

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

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

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

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



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

a q u e o u s   s o l u t i o n   in   a  c o n t a i n e r   c h a r a c t e r i z e d   in   t h a t   s a i d  

b i n d e r   i s   p o l y v i n y l   a l c o h o l   and  s a i d   a q u e o u s   s o l u t i o n   c o n -  

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

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

o l v i n g   i n   s a i d   a q u e o u s   s o l u t i o n   b u t   w h i c h ,   when  d i l u t e d   i n  

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

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

of   s a i d   t o w e l e t t e .  

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

i ng   in   a q u e o u s   s o l u t i o n s   a r e  w e l l   known  and   e x a m p l e s   a r e  

l i s t e d   in   " P o l y v i n y l   A l c o h o l " ,   1 9 7 3 ;   F i n c h   C . A . ,   J o h n   W i l e y   & 

S o n s   L t d . ,   T a b l e   2 . 3   a t   p a g e   40 .   S u b s t a n t i a l l y   a l l   of   t h e s e  

c o m p o u n d s   ( w h i c h   c o m p r i s e   b o r i c   a c i d   and   w a t e r   s o l u b l e ' s a l t s )  

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

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

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

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

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

e r r e d   and   p r e f e r a b l y   c o m p r i s e s   a t   l e a s t   1%  (by  w e i g h t )   of   t h e  

a q u e o u s   s o l u t i o n   w i t h   3%  to   5%  (by  w e i g h t )   b e i n g   p r e f e r r e d  

and   4%  t o   5%  (by  w e i g h t )   b e i n g   m o r e   p r e f e r r e d .  

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

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

i o n   in   t h e   a q u e o u s   s o l u t i o n   i s   so  h i g h   t h a t ,   in  many  c a s e s ,  

t h e   s a l t   c r y s t a l i z e s   on  t h e   s k i n   when  t h e   t o w e l e t t e   i s   u s e d .  

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

t h o s e   w h i c h   n e e d   be  p r e s e n t   t o   no  m o r e   t h a n   40%  (by  w e i g h t )  

of  t h e   a q u e o u s   s o l u t i o n   a n d ,   more   p r e f e r a b l y ,   to  no  more   t h a n  

20%  (by  w e i g h t )   o f   t h e   a q u e o u s   s o l u t i o n .  

I f   a  s a l t   i s   t o   be  u s e d   t h e n   we  r e c o m m e n d   s o d i u m   s u l -  

p h a t e   a t   a  c o n c e n t r a t i o n   of   b e t w e e n   3%  and   20%  (by  w e i g h t )   o f  

t h e   a q u e o u s   s o l u t i o n   and  more   p r e f e r a b l y   b e t w e e n   7%  and  20% 

(by  w e i g h t )   o f   t h e   a q u e o u s   s o l u t i o n .  



P o l y v i n y l   a l c o h o l   i s   g e n e r a l l y   p r o d u c e d   by  t h e   h y d r o l -  

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

100%  h y d r o l y s e d   p o l y v i n y l   a c e t a t e )   i s   r e l a t i v e l y   i n s o l u b l e   i n  

w a t e r   a t   room  t e m p e r a t u r e   when   c o m p a r e d   w i t h  8 0 %   to   99%  h y -  

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

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

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

l i t t l e   as  1%  (by  w e i g h t )   of   s u c h   a  m i x t u r e   a l t h o u g h   i t   p r e f -  

e r a b l y   c o m p r i s e s   b e t w e e n   80%  and   95%  t h e r e o f .  

M i x t u r e s   ( e m u l s i o n s )   c o m p r i s i n g   v i n y l   a c e t a t e - e t h y l e n e  

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

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

c o m p r i s e s   f r o m   1%  to   10%  (by  w e i g h t )   of  t h e   b i n d e r   and   p r o b -  

a b l y   a c t s   as  a  p r o t e c t i v e   c o l l o i d .   I f   d e s i r e d   t h e   b i n d e r   m a y  
a l s o   c o n t a i n   p o l y v i n y l   a c e t a t e   and  p r e f e r a b l y   b e t w e e n   5  a n d  

25%  .(by  w e i g h t )   t h e r e o f .   One  p a r t i c u l a r l y   p r e f e r r e d   r a n g e   o f  

b i n d e r s   c o m p r i s e s   (by  w e i g h t )   1  t o  1 0 %   of   8 0  -   90%  h y d r o l y s e d  

p o l y v i n y l   a c e t a t e   and   t h e   b a l a n c e   v i n y l   a c e t a t e - e t h y l e n e  

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

m e r s   c o n t a i n   (by  w e i g h t )   n o t   more   t h a n   45%  v i n y l   a c e t a t e   a n d  

n o t   m o r e   t h a n   60%  e t h y l e n e .  

In  a l l   t h e   a b o v e   c a s e s   t h e   w e i g h t   of   t h e   b i n d e r   i s   p r e f -  

e r a b l y   b e t w e e n   5%  and  50%  of   t h e   w e i g h t   of  t h e   u n t r e a t e d   n o n -  

w o v e n   f a b r i c .  

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

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

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

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

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

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

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

in  t h e   a q u e o u s   s o l u t i o n   b u t   w h i c h ,   when  d i s s o l v e d   in   e x c e s s  

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

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



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

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

s h e e t   of  n o n w o v e n   f a b r i c   w h i c h   h a s   b e e n   p r o v i d e d   w i t h   a  

b i n d e r   and  p a c k a g i n g   s a i d   s h e e t   of   t r e a t e d   m a t e r i a l   in   c o n -  

t a c t   w i t h   an  a q u e o u s   s o l u t i o n   i n   a  c o n t a i n e r   c h a r a c t e r i z e d   i n  

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

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

u t i o n   b u t   w h i c h ,   w h e n   d i s s o l v e d   in   e x c e s s   w a t e r ,   a l l o w s   t h e  

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

u r a l   i n t e g r i t y   of   t h e   t o w e l e t t e .  

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

ly   s a i d   a q u e o u s   s o l u t i o n   c o m p r i s e s   a t   l e a s t   1%  (by  w e i g h t )   o f  

s a i d   c o m p o u n d   w i t h   3%  t o   5%  (by  w e i g h t )   b e i n g   p r e f e r r e d   a n d  

4%  to  5%  (by  w e i g h t )   b e i n g   m o r e   p r e f e r r e d .  

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

t h e   c o m p o n e n t s   of   t h e   a q u e o u s   s o l u t i o n .   H o w e v e r ,   f o r   e c o n o m -  

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

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

i od   of  t i m e ,   f o r   e x a m p l e ,   t h e   a n t i c i p a t e d   t i m e   d e l a y   b e t w e e n  

m a n u f a c t u r e   and   u s e .   The  c o n t a i n e r   i t s e l f   may  be  in   t h e   f o r m  

of  a  s a c h e t   f o r   a c c o m m o d a t i n g   a  s i n g l e   t o w e l e t t e   or  a  bag   o r  

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

l a t t e r   c a s e s   t h e   b a g s   or   b o x e s   a r e   p r e f e r a b l y   r e s e a l a b l e   t j2  

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

The  b i n d e r   may  c o n v e n i e n t l y   be  a p p l i e d   to   t h e   n o n w o v e n  

f a b r i c   by  m a k i n g   an  a q u e o u s   s o l u t i o n   (or   e m u l s i o n )   o f   t h e  

b i n d e r  a n d   a p p l y i n g   i t   t o   t h e   f a b r i c   by ,   f o r   e x a m p l e ,   a  r o l l -  

er  or  a  s p r a y   g u n .   A l t e r n a t i v e l y ,   t h e   n o n w o v e n   f a b r i c   m a y  

s i m p l y   be  d i p p e d   in   t h e   a q u e o u s   s o l u t i o n   (or   e m u l s i o n ) .  

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

and  i s   t h e n   c u t   a n d ,   i f   d e s i r e d ,   f o l d e d .   The  n o n w o v e n   f a b r i c  

may  t h e n   e i t h e r   be  w e t t e d   by  t h e   a q u e o u s   s o l u t i o n   a n d  

i n s e r t e d   in   a  c o n t a i n e r   or   i n s e r t e d   i n   a  c o n t a i n e r   a n d  

w e t t e d .   I t   s h o u l d   be  u n d e r s t o o d   t h a t   i t   i s   n o t   e s s e n t i a l   t o  



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

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



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

w i l l   now  be  made  to   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 .  

EXAMPLE  1 

A  s h e e t   of  24  p o u n d   (25  x  38  i n c h  -   5 0 0  

' r e a m )   ( 1 0 . 9   K g  -  2 7 . 7   9 6 . 5  c m )   h i g h   g r o u n d -  

w o o d ,   u n s i z e d   p a p e r   was  i m m e r s e d   in  w a t e r   f o r  

two  m i n u t e s .   The  wet   s h e e t   was  f o u n d   to   h a v e   a  

t e n s i l e   s t r e n g t h   of   a p p r o x i m a t e l y   0 . 5 9   p o u n d s  

( 0 . 2 7   K g ) .  

EXAMPLE  2 

A  s h e e t   of  t he   same  p a p e r   u s e d   in  E x a m p l e  

1  was  i m p r e g n a t e d   w i t h   a  s o l u t i o n   of   VINOL 

( T r a d e   Mark)   205  p o l y v i n y l   a l c o h o l   (PVOH)  t o  

t h e   e x t e n t   of  4  p o u n d s   ( 1 . 8 0   Kg)  d r y   a d d - o n   a n d  

d r i e d   in   a  120°C   f o r c e d   a i r   o v e n .   A f t e r   i m m -  

e r s i o n   in   w a t e r   f o r   two  m i n u t e s   t h e   wet   s h e e t  

w a s  f o u n d   to   h a v e   a  t e n s i l e   s t r e n g t h   of   0 . 5 9  

p o u n d s   ( 0 . 2 7   K g ) ,   i . e .   a p p r o x i m a t e l y   e q u a l   t o  

t h e   we t   s h e e t   in  E x a m p l e   1.  (VINOL  205  i s   87% 

to   89%  h y d r o l y s e d   p o l y v i n y l   a c e t a t e   of  low  v i s -  

c o s i t y   (4 -6   c p s )   m a r k e t e d   by  A p p l i c a n t s ) .  

EXAMPLE  3 

Two  s h e e t s   of  p a p e r   w e r e   p r e p a r e d   a n d  

d r i e d   as  in   E x a m p l e   2.  H o w e v e r ,   i n s t e a d   o f  

i m m e r s i o n   in   w a t e r   b o t h   s h e e t s   w e r e   i m m e r s e d   i n  

an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   5%  (by  w e i g h t )  

b o r i c   a c i d   a t   room  t e m p e r a t u r e .  

A f t e r   i m m e r s i o n   f o r   two  m i n u t e s   one   w e t  

s h e e t   was  t e s t e d   and  f o u n d   to   h a v e   a  t e n s i l e  

s t r e n g t h   of  1 . 6   p o u n d s   ( 0 . 7 3   K g ) ,   i . e .   n e a r l y   3 

t i m e s   t h e   t e n s i l e   s t r e n g t h   in  E x a m p l e   1  a n d   2 .  

The  o t h e r   wet   s h e e t   was  t h e n   i m m e r s e d   in  a  

l a r g e   q u a n t i t y   of  w a t e r   f o r   a  f u r t h e r   two  m i n -  

u t e s   and  when  t e s t e d   was  f o u n d   to   have   a  w e t  



t e n s i l e   s t r e n g t h   of   l e s s   t h a n   0 . 8   p o u n d s   ( 0 . 3 6 5  

K g ) .  

EXAMPLE  4 

A  s h e e t   of   p a p e r   was  p r e p a r e d   and  d r i e d   a s  

in   E x a m p l e   2.  The  s h e e t   was  t h e n   i m m e r s e d   i n  

an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   5%  (by  w e i g h t )  

b o r i c   a c i d   a t   room  t e m p e r a t u r e   f o r   1  y e a r .   On 

r e m o v a l   f r o m   t h e   s o l u t i o n   t h e r e   was  no  d e t e c t -  

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

by  f i n g e r   p u l l .  

EXAMPLE  5 

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

l i f e   of   t h e   p a c k a g e d   t o w e l e t t e   f i l m s   of  15  m l .  

( 0 . 0 3 8   cm)  we t   t h i c k n e s s   w e r e   s e p a r a t e l y   c a s t  

f r o m   VINOL  205  and  VINOL  540  PVOH  and  d r i e d   a t  

. r o o m   t e m p e r a t u r e .   S t r i p s   of  t h e   f i l m s   o f  

1  x  6  i n c h e s   ( 2 . 5 4   x  1 5 . 2 4   cm)  w e r e   t h e n   i m m -  

e r s e d   in   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   5%  ( b y  

w e i g h t )   b o r i c   a c i d   a t   v a r i o u s   t e m p e r a t u r e s .  

The  p r o b a b l e   s h e l f   l i f e   of  t h e   p a c k a g e d   t o w e l -  

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

T a b l e   1 .  

In  c o n t r a s t   a l l   t he   f i l m s   d i s s o l v e d   w i t h -  

in   5  m i n u t e s   when  i m m e r s e d   in  o r d i n a r y   w a t e r .  

(VINOL  540  i s   87%  to  89%  h y d r o l y s e d   p o l y v i n y l  

a c e t a t e   of   h i g h   v i s c o s i t y   ( 4 0  -   50  c p s )   m a r k e t -  

ed  by  A p p l i c a n t s ) .   80%  h y d r o l y s e d   PVOH  i s  

c o m m o n l y   known  to  have   r e v e r s e   s o l u b i l i t y ,  



i . e .   i s   i n s o l u b l e   in   w a t e r   a b o v e   20°C  b u t   i s  

s o l u b l e   a t   room  t e m p e r a t u r e .   For   t h i s   r e a s o n  

t o w e l e t t e s   s h o u l d   a d v a n t a g e o u s l y   be  c o a t e d  

w i t h   t h i s   m a t e r i a l   f o r   u s e   in  h i g h   t e m p e r a t u r e  

a t m o s p h e r e s .  

EXAMPLE  6 

A  h i g h   g r o u n d w o o d   s t o c k   p a p e r   s u b s t r a t e  

(24  p o u n d / 3 3 0 0   f t .  2  =   1 0 . 9   K g / 3 0 7   s q .   m e t e r s )  

was  t r e a t e d   w i t h   a  15%  a q u e o u s   s o l u t i o n   o f  

VINOL  205  PVOH  a p p l i e d   w i t h   a  No.  10  Maye r   r o d  

s e p a r a t e l y   t o   e a c h   s i d e   of   t he   p a p e r   and  d r i e d  

a t   2 5 0 ° F   (  1 2 0 ° C )   f o r   30  s e c o n d s .   The  c o a t e d  

f i r s t   s i d e   was  d r i e d   b e f o r e   a p p l y i n g   t h e   c o a t -  .  

i n g   to   t h e   o t h e r   s i d e .  

The  d r i e d   p a p e r   was  t h e n   i m m e r s e d   f o r   t w o  

m i n u t e s   in   a  5%  b o r i c   a c i d   s o l u t i o n   a n d  i t s   w e t  

t e n s i l e   s t r e n g t h   d e t e r m i n e d   by  I n s t r o n   (C)  a n d  

c o m p o u n d   w i t h   t h a t   of  t h e   b a s e   s t o c k   (A)  a n d  

t h e   c o a t e d   s h e e t   w i t h o u t   b o r i c   a c i d   (B) .   T h e  

r e s u l t s   a r e   r e p o r t e d   in   T a b l e   2  b e l o w .   T h e  

r e s o l u b i l i t y   was  d e m o n s t r a t e d   by  f u r t h e r   i m m -  

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

w a t e r   f o r   two  m i n u t e s   ( D ) .  



EXAMPLE  7 

F u r t h e r   s t u d i e s   w e r e   c a r r i e d   o u t   t o  

d e t e r m i n e   t h e   e f f e c t   of  b o r i c   a c i d   c o n c e n t r a t -  

i o n   on  t h e   wet   t e n s i l e   s t r e n g t h   of  PVOH  i n  

p r e g n a t e d   p a p e r s .   T h e s e   s t u d i e s   we re   made  o n  

p a p e r   s h e e t s   of  a  42  p o u n d / 3 3 0 0   sq .   f t .   s t o c k  

(19  k g / 3 0 7   s q .   m e t e r s )   e a c h   r e s p e c t i v e l y   i m m -  

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

i n c r e a s i n g   c o n c e n t r a t i o n s .   I t   was  f o u n d   t h a t  

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

l i n e a r l y   w i t h   c o n c e n t r a t i o n   f rom  0 . 7 2   p o u n d s  

(~  .33   kg)  a t   z e r o   b o r i c   a c i d   to   1 . 4 1   p o u n d s  

(~  0 . 6 4   kg)  a t   5%  b o r i c   a c i d .  

EXAMPLE  8 

P a p e r s   t r e a t e d   w i t h   o t h e r   g r a d e s   of  p o l y -  

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

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

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

i d e n t i f i e d   a s :  

Each   of  t h e s e   VINOL  c o m p o s i t i o n s   w e r e  

a p p l i e d   to  a  24  l b . / 3 3 0 0   f t . 2   ( 1 0 . 9   K g / 3 0 7   s q .  

m e t e r s )   b a s e   s t o c k   and  d r i e d   a t   250°F   ( 1 2 0 ° C )  

f o r   3 0 - 9 0   s e c o n d s ,   as  r e q u i r e d .   The  a m o u n t   o f  

PVOH  a d d - o n   v a r i e d   due  to   v i s c o s i t y   d i f f e r -  

e n c e s   so  t h a t   t h e   m e a s u r e d   wet   t e n s i l e   v a l u e s  

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

A l l   of  t h e s e   PVOH  t r e a t e d   s h e e t s   e x h i b i t -  

ed  w e t   t e n s i l e   i m p r o v e m e n t   w i t h   5%  b o r i c   a c i d  



i m m e r s i o n   v e r s u s   w a t e r   i m m e r s i o n   and   a l l   s h o w -  

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

e r s i o n   in  b o r i c   a c i d   s o l u t i o n ,   as   shown   i n  

T a b l e   3 .  

EXAMPLE  9 

The  w a t e r   s o l u b l e   s a l t s   l i s t e d   in   T a b l e   4 

b e l o w   a r e   b e l i e v e d   to   be  s u i t a b l e   s u b s t i t u t e s  

in  p l a c e   of   b o r i c   a c i d ,   ( w h i c h   i s   a l s o   l i s t e d  

f o r   c o m p a r i s o n )   a t   c o n c e n t r a t i o n s   of   up  to   20% 

(by  w e i g h t )   in   t h e   a r t i c l e s   of  t h i s   i n v e n t i o n .  

T a b l e   4  s h o w s   t h e   m i n i m u m   c o n c e n t r a t i o n   c a u s -  

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

a  5%  s o l u t i o n   of  p o l y v i n y l   a l c o h o l   ( 9 8 - 9 9 %   h y -  

d r o l y s e d ,   d e g r e e   of   p o l y m e r i z a t i o n   1 7 0 0 - 1 8 0 0 ) .  



EXAMPLE  1 0  

C a s t   f i l m s   of  VINOL  205  PVOH 

(1"  x  6 "  =   2 . 5   x  1 5 . 2 4   cm)  w e r e   s e p a r a t e l y  

t e s t e d   to   d e t e r m i n e   s o l u b i l i t y   r e s p e c t i v e l y   i n  

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

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

r e s u l t s   a r e   r e p o r t e d   in  T a b l e   5 .  



From  t h e   f o r e g o i n g   t e s t s   i t   a p p e a r s   t h a t   w h i l e   t h e   s o l -  

u b l e   s a l t s   l i s t e d   in   T a b l e   4  a b o v e ,   s u c h   as  s o d i u m   s u l p h a t e ,  

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

f i l m s ,   g r e a t e r   c o n c e n t r a t i o n s   i . e .   a b o u t   7%  to  a b o u t   2 0 % ,  

a r e   r e q u i r e d   t h a n   when  u s i n g   b o r i c   a c i d .  

As  p r o j e c t e d   f r o m   t h e   d a t a   s e t   f o r t h   in   T a b l e s   4  and  5 ,  

p o t a s s i u m   c i t r a t e   a p p e a r s   to   be  e v e n   more   e f f i c i e n t   t h a n   s o d -  

ium  s u l p h a t e .  

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

i l i z a t i o n   of  PVOH  f i l m   i s   n o t   a t t r i b u t a b l e   t o   t h e   pH  of  t h e  

b o r i c   a c i d   s o l u t i o n .   W h e r e a s   a  VINOL  205  f i l m   was  i n s o l u b l e  

in  5%  b o r i c   a c i d   s o l u t i o n ,   s u c h   f i l m   w a s  r e a d i l y   d i s s o l v e d  

r e s p e c t i v e l y ,   in   5%  a q u e o u s   s o l u t i o n   of   c i t r i c   and   p h o s p h o r i c  

a c i d   and  a  0.7%  s o l u t i o n   of  f u m a r i c   a c i d .   - 

EXAMPLE  1 1  

A  60%  v i n y l   a c e t a t e - 4 0 %   e t h y l e n e   c o p o l y -  

mer  e m u l s i o n   c o n t a i n i n g   4%  PVOH  (75%  VINOL  2 0 5  

and  25%  VINOL  5 2 3 )   (by  w e i g h t )   of   t h e   c o p o l y -  

m e r ,   and  c o n t a i n i n g   a  t o t a l   of  52%  s o l i d s   w a s  

c a s t   to   f o r m   a  f i l m   of  15  m i l   we t   t h i c k n e s s   a n d  

a i r   d r i e d .   W h i l e   t h e   f i l m   r e t a i n e d   i t s   d e f i n -  

i t i o n   when  i m m e r s e d   in  w a t e r ,   i t   e x h i b i t e d  

p r a c t i c a l l y   no  w e t   t e n s i l e   s t r e n g t h   as  e v i d -  

e n c e d   by  t h e   f a c t   t h a t   i t   c o u l d   n o t   s u s p e n d   i t s  

own  w e i g h t .  

When  i m m e r s e d   in   a  5%  b o r i c   a c i d   s o l u t i o n ,  

t h e   f i l m   e x h i b i t e d   s u r p r i s i n g l y   good   we t   t e n -  

s i l e   s t r e n g t h   and   was  h i g h l y   e l a s t i c .   H o w e v e r ,  

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

was  r e d i s p e r s e d   in   p l a i n   w a t e r   in   l e s s   t h a n   t w o  

m i n u t e s .  

The  t r e a t e d   f i l m   in  c o n t a c t   w i t h   b o r i c  

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

f o r   more   t h a n   30  d a y s   a t   1 3 0 ° F   ( 5 4 . 4 ° C ) .   A t  

1 6 0 ° F   ( 7 1 . 1 ° C )   t h e   f i l m   r e t a i n e d   wet   t e n s i l e  



s t r e n g t h   f o r   3  d a y s   i n d i c a t i n g   e x c e l l e n t   f i l m  

s t a b i l i t y   and  s h e l f   l i f e   a t   t h e   e l e v a t e d   t e m p -  

e r a t u r e   t h a t   may  be  e x p e r i e n c e d   u n d e r   s t o r a g e  

c o n d i t i o n s .  

EXAMPLE  1 2  

The  same  e m u l s i o n   as  e m p l o y e d   in  E x a m p l e  

11  was  d i l u t e d   and  a p p l i e d   t o   a  p a p e r   s u b -  

s t r a t e .  

The  e m u l s i o n   was  d i l u t e d   w i t h   w a t e r   to   a  

25%  t o t a l   s o l i d s   c o n t e n t   and  a p p l i e d   to   b o t h  

s i d e s   of  a  42  p o u n d / 3 3 0 0   s q u a r e   f o o t  

(19  K g / 3 0 7   m g / s q u a r e   m e t e r s )   p a p e r   s u b s t r a t e ,  

and   t h e   t r e a t e d   p a p e r   d r i e d   a t   120°C  in  a  

f o r c e d   a i r   o v e n .   The  p i c k - u p   was  3 .5   p o u n d s  

( 1 . 5 9   Kg)  d r y   e m u l s i o n .  

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

p a p e r ,   as  d e t e r m i n e d   by  c o n v e n t i o n a l   I n s t r o n  

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

e r s i o n   in  w a t e r ,   of  1 . 0 8   p o u n d s   ( 0 . 4 9   Kg)  a s  

c o m p o u n d   to   t h e   u n t r e a t e d   s t o c k   w h i c h   s h o w e d   a  

w e t   t e n s i l e   of  0 . 7 2   p o u n d s   ( 0 . 3 3   K g ) .  

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

t r e a t e d   p a p e r   i m m e r s e d   in  5%  b o r i c   a c i d   s o l u t -  

i o n   f o r   2  m i n u t e s   when  t e s t e d   by  I n s t r o n   e x h i b -  

i t e d   a  t e n s i l e   of  1 . 4 1   p o u n d s   ( 0 . 6 4   Kg) .   W h e n  

r e i m m e r s e d   in  p l a i n   w a t e r   f o r   2  m i n u t e s ,   t h e  

p a p e r   r e t u r n e d   to   a b o u t   i t s   i n i t i a l   w e t  

s t r e n g t h ,   1 . 0 9   p o u n d s   ( 0 . 4 9   K g ) .  

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

e m u l s i o n   t r e a t e d   p a p e r   was  i m m e r s e d   in  5%  b o r i c  

a c i d   s o l u t i o n   f o r   30  m i n u t e s   m a i n t a i n e d   a b o u t  

t h e   same  t e n s i l e   s t r e n g t h   as  t h a t   p r e v i o u s l y  



shown   f o r   t h e   b o r i c   a c i d   t r e a t m e n t   w h i l e   t h e  

w a t e r   v a l u e   on  r e i m m e r s i o n   d e c r e a s e d   to   0 . 9 1  

p o u n d s   ( 0 . 4 1   K g ) .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   p a p e r   in   t h e  

f o r e g o i n g   e x a m p l e   had  a  r e l a t i v e l y   low  d r i e d  

e m u l s i o n   a d d - o n .   At  h i g h e r   a d d - o n   l e v e l s   o r  

l o w e r   b a s i s   w e i g h t   s u b s t r a t e   g r e a t e r   r e l a t i v e  

i n c r e a s e   in   t e n s i l e   s t r e n g t h   may  be  r e a l i z e d .  

EXAMPLE  1 3  

W h i l e   in   E x a m p l e   10  and  11  b o r i c   a c i d   i s  

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

s t r e n g t h   of   t h e   n o n w o v e n   f i b e r   s h e e t   d u r i n g  

s t o r a g e   and  u s e ,   c e r t a i n   s o l u b l e   s a l t s   known  t o  

r e a c t   w i t h   p o l y v i n y l   a l c o h o l   to   e f f e c t  p r e c i p -  

i t a t i o n   or  g e l l i n g   t h e r e o f ,   may  be  e m p l o y e d .  

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

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

r e q u i r e d   f o r   t h e   d e s i r e d   p u r p o s e .   E x a m p l e s   o f  

s u c h   s a l t s   a r e   s e t   o u t   in  T a b l e   4  h e r e i n b e f o r e .  

EXAMPLE  1 4  

C a s t   f i l m s   of  t h e   same  e m u l s i o n   as  e m p l o y -  

ed  in   E x a m p l e   11  (1"  x  6"  =  2 . 5   x  1 5 . 2 4   cm)  

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

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

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

c e n t r a t i o n s .   The  r e s u l t s   a r e   r e p o r t e d   in   T a b l e  

2 .  



From  t he   f o r e g o i n g   r e s u l t s ,   i t   a p p e a r s   t h a t   w h i l e   t h e  

s o l u b l e   s a l t s ,   s u c h   as  s o d i u m   s u l p h a t e ,   can   be  e m p l o y e d   t o  

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

g r e a t e r   c o n c e n t r a t i o n s ,   i . e .   a b o u t   3%  to  a b o u t   20%,  a r e   r e -  

q u i r e d   t h a n   when  u s i n g   b o r i c   a c i d .  



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

woven   f a b r i c   p r o v i d e d   w i t h   a  b i n d e r   and  m a i n t a i n e d   in   c o n t a c t  

w i t h   an  a q u e o u s   s o l u t i o n   in  a  c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t  

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

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

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

d i s s o l v i n g   in   s a i d   a q u e o u s   s o l u t i o n   b u t   w h i c h ,   when  d i l u t e d  

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

in  s a i d   e x c e s s   w a t e r   t h e r e b y   r e d u c i n g   t h e   s t r u c t u r a l   i n t e g -  

r i t y   of  s a i d   t o w e l e t t e .  

2.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   1,  c h a r -  

a c t e r i z e d   in   t h a t   s a i d   c o m p o u n d   i s   b o r i c   a c i d .  

3.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   2,  c h a r -  

a c t e r i z e d   in   t h a t   s a i d   b o r i c   a c i d   c o m p r i s e s   a t   l e a s t   1%  ( b y  

w e i g h t )   o f   s a i d   a q u e o u s   s o l u t i o n .  

4.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   t o   C l a i m   3,  c h a r -  

a c t e r i z e d   in   t h a t   s a i d   b o r i c   a c i d   c o m p r i s e s   3%  to   4%  ( b y  

w e i g h t )   of   s a i d   a q u e o u s   s o l u t i o n .  

5.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   4,  c h a r -  

a c t e r i z e d   in   t h a t   s a i d   b o r i c   a c i d   s o l u t i o n   c o m p r i s e s   4%  to   5% 

(by  w e i g h t )   of   s a i d   a q u e o u s   s o l u t i o n .  

6.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   any  p r e c e d i n g  

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

s o l u b l e   s a l t   and   s a i d   a q u e o u s   s o l u t i o n   c o n t a i n s   f r o m   3%  t o  

20%  (by  w e i g h t )   of   s a i d   s a l t .  

7.  A  m o i s t   p a c k a g e d   t o w e l e t t e   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 z e d   in   t h a t   s a i d   s a l t   i s   s o d i u m   s u l p h a t e .  

8.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   any  p r e c e d i n g  

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

a c e t a t e .  

9.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   8,  c h a r -  

a c t e r i z e d   in   t h a t   s a i d   b i n d e r   c o m p r i s e s   b e t w e e n   80%  and  99% 

(by  w e i g h t )   p o l y v i n y l   a l c o h o l .  



10.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   8,  c h a r -  

a c t e r i z e d   in  t h a t   s a i d   b i n d e r   c o m p r i s e s   v i n y l   a c e t a t e - e t h y -  

l e n e   c o p o l y m e r .  

1 1 .   A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   10 ,   c h a r -  

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

c o m p r i s e s   f r o m   10%  to   40%  (by  w e i g h t )   v i n y l   a c e t a t e .  

12.  A  m o i s t   p a c k a g e d   t o w e l e t t e   a c c o r d i n g   to   C l a i m   10  or  1 1  

when  a p p e n d e d   t o   C l a i m   8,  c h a r a c t e r i z e d   in  t h a t   s a i d   b i n d e r  

c o m p r i s e s   f r o m   1%  t o   10%  (by  w e i g h t )   p o l y v i n y l   a l c o h o l .  

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

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

r i c   p r o v i d e d   w i t h   a  b i n d e r   by  b r i n g i n g   s a i d   s h e e t   i n t o   c o n -  

t a c t   w i t h   an  a q u e o u s   s o l u t i o n   c h a r a c t e r i z e d   in  t h a t   s a i d  

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

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

v e n t s   t h e   p o l y v i n y l   a l c o h o l   d i s s o l v i n g   in  t h e   a q u e o u s   s o l u t -  

ion   b u t   w h i c h ,   when  d i s s o l v e d   in  e x c e s s   w a t e r ,   a l l o w s   t h e  

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

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

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

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

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

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

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

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

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

d i s s o l v i n g   in   t h e   a q u e o u s   s o l u t i o n   b u t   w h i c h ,   when  d i s s o l v e d  

in  e x c e s s  w a t e r ,   a l l o w s   t h e   b i n d e r   t o   d i s s o l v e   in   t h e   w a t e r  

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

15.   A  m e t h o d   a c c o r d i n g   to   C l a i m   13  or   14,   c h a r a c t e r i z e d   i n  

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