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  A  radio  opaque  yarn  comprises  a  bundle  of  filled 
polypropylene  fibres  containing  54%  to  80%  w/w  of  barium 
sulphate,  the  bundle  being  bound  with  up  to  20%  w/w  of 
substantially  unfilled  polyester  fibres. 



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

t h a t   u s e d   in   t h e   m a n u f a c t u r e   of   s u r g i c a l   swabs   a n d  

d r e s s i n g s .  

R a d i o   o p a q u e   f i b r e s   a r e   d i s c l o s e d   in   o u r   E u r o p e a n   p a t e n t  

a p p l i c a t i o n   No.  8 3 3 0 4 7 7 7 . 2 .   T h e s e   f i b r e s   c o n t a i n   a  h i g h  

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

r e q u i r e d   d e g r e e   of  X - r a y   o p a c i t y .   Such   h i g h l y   f i l l e d  

f i b r e s   t e n d   to   s t r e t c h   due   to   f r a c t u r e   of   t h e   c o n s t i t u e n t  

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

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

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   a  r a d i o   o p a q u e   y a r n  

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

t h a n   54%  w/w  of  b a r i u m   s u l p h a t e ,   t h e   b u n d l e   b e i n g   b o u n d  

w i t h   up  to   20%  w/w  of  s u b s t a n t i a l l y   u n f i l l e d   b i n d i n g  

f i b r e .  

C o n v e n t i o n a l   w r a p p e d   y a r n s   c o n t a i n   a p p r o x i m a t e l y   50%  b y  

w e i g h t   of  b i n d i n g   f i b r e .   The  p r e s e n t   i n v e n t i o n   e m p l o y s  

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

in   t h e   p r o d u c t i o n   of  r a d i o   o p a q u e   y a r n s   t o   o p t i m i s e   t h e  

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

may  h a v e   a  h i g h e r   m o d u l u s   and  t e n s i l e   s t r e n g t h   t h a n   t h e  

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



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

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

f a c i l i t a t e s   n a r r o w   w e a v i n g   o r   k n i t t i n g   w h e r e   c o n t r o l  

of   y a r n   t e n s i o n   i s   i m p o r t a n t .   The  b i n d i n g   f i b r e s   m a y  

be  m o n o f i l a m e n t   o r   m u l t i f i l a m e n t .  

P r e f e r r e d   y a r n s   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n  

c o m p r i s e   l e s s   t h a n   5%  w/w  of  b i n d i n g   f i b r e .  

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

0 . 0 5   o f   t h e   d i a m e t e r   of   t h e   b u n d l e   of   f i l l e d   f i b r e .  

The  b i n d i n g   f i b r e   may  be  wound  a t   a  p r e f e r r e d   r a t e   o f  

2  t o   8  t u r n s   p e r   cm,  more   p r e f e r a b l y   4  t o   6  t u r n s   p e r  

cm,  m o s t   p r e f e r a b l y   4  t u r n s   p e r   cm.  Y a r n   h a v i n g   l e s s  

t h a n   2  t u r n s   p e r   cm  of   w r a p p i n g   f i b r e   t e n d   to   f r a g m e n t  

d u r i n g   w e a v i n g ,   w h e r e a s   y a r n   h a v i n g   m o r e   t h a n   8  t u r n s  

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

p r o c e s s i n g .  

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

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

a  h i g h   m o d u l u s   and   t e n s i l e   s t r e n g t h   may  be  e m p l o y e d .  

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

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

A  m a x i m u m   of   80%  w/w  of  b a r i u m   s u l p h a t e   h a s   b e e n   f o u n d  

to   be  a p p r o p r i a t e   a l t h o u g h   a  maximum  of   70%  w/w  may  b e  

p r e f e r r e d .   A  c o u p l i n g   a g e n t   may  be  e m p l o y e d ,   f o r   e x a m p l e  

an  a l k a n o y l   t r i i s o s t e a r o y l   t i t a n a t e   o r   o t h e r   of  t h e  

c o u p l i n g   a g e n t s   d i s c l o s e d   in   E u r o p e a n   p a t e n t   a p p l i c a t i o n  

No.  8 3 3 0 4 7 7 7 . 2 .  

One  t o   f i v e   b i n d i n g   f i b r e s   may  be  e m p l o y e d   a l t h o u g h  

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



p l u r a l i t y   of  f i b r e s   has   n o t   b e e n   f o u n d   to   c o n f e r   a n y  
a d d i t i o n a l   a d v a n t a g e s .   The  b i n d i n g   f i b r e   may  b e  

t e x t u r e d ,   b u l k e d ,   c r i m p e d   or   o t h e r w i s e   t r e a t e d   b o t h  

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

t h e   a b i l i t y   of  t h e   y a r n   to   w i t h s t a n d   wet   and  d r y   f a b r i c  

f i n i s h i n g   o p e r a t i o n s .  

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

and  n o t   in   any  l i m i t a t i v e   s e n s e .  

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

( m e l t   f l o w   i n d e x   =  12,  29.5%  w / w ) ,   b a r i u m   s u l p h a t e  

( p a r t i c l e   s i z e   0 . 5 µ m ,   70%  w/w)  and   a  c o u p l i n g   a g e n t  

i s o p r o p y l   t r i i s o s t e a r o y l   t i t a n a t e   (0 .5%  w/w)  and  a  p i g m e n t  

( C o b a l t   B l u e   Med)  h a v i n g   a  w e i g h t   of   n o t   l e s s   t h a n   3 0 0 0  

d e c i t e x   was  w r a p p e d   w i t h   4  t u r n s   p e r   cm  of  a  f l a t  

p o l y e s t e r   f i b r e   (24  f i l a m e n t ,   74  d e c i t e x ,   no  a d d e d  

l u b r i c a n t ) .   The  r e s u l t a n t   y a r n   c o n t a i n e d   68%  w / w  

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

P h a r m a c o p e a   I n d e x   t e s t   ( r e f e r e n c e   SDM  XVII)   and  t h e   U . S .  

p h a r m a c e u t i c a l   X - r a y   o p a c i t y   r e q u i r e m e n t s .   The  y a r n   w a s  

f o u n d   to   h a v e   a  min imum  b r e a k i n g   l o a d   g r e a t e r   t h a n   500  cN 

and  a  b r e a k i n g   e x t e n s i o n   n o t   l e s s   t h a n   100%  b u t   n o t   g r e a t e r  

t h a n   300%.  The  y a r n   c o u l d   be  w o v e n   w i t h o u t   d i f f i c u l t y .  



1.  A  r a d i o   O p a q u e   y a r n   c o m p r i s i n g   a  b u n d l e   of   f i l l e d  

f i b r e s   c o n t a i n i n g   n o t   l e s s   t h a n   5 4 %  w / w   of  b a r i u m  

s u l p h a t e ,  

c h a r a c t e r i s e d   i n   t h a t  

t h e   b u n d l e   b e i n g   b o u n d   w i t h   up  t o   20%  w/w  of  s u b s t a n t i a l l y  

u n f i l l e d   f i b r e .  

2 .   A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   c l a i m   1 ,  

c h a r a c t e r i s e d   in   t h a t  

t h e   b i n d i n g   f i b r e   c o m p r i s e s   l e s s   t h a n   5%  w/w  of  t h e   y a r n .  

3.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   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 s e d   in   t h a t  

t h e   d i a m e t e r   o f   t h e   b i n d i n g   f i b r e   i s   0 . 0 5   of   t h e   d i a m e t e r  

o f   t h e   b u n d l e   of   f i l l e d   f i b r e s .  

4.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   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 s e d   i n   t h a t  

t h e   y a r n   c o m p r i s e s   2  t o   8  t u r n s   p e r   cm  of   b i n d i n g   f i b r e .  

5.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   c l a i m   4 ,  

c h a r a c t e r i s e d   i n   t h a t  

t h e   y a r n   c o m p r i s e s   4  to   6  t u r n s   p e r   cm  of   b i n d i n g   f i b r e .  

6.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   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 s e d   i n   t h a t  

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

7.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   i n   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 s e d   in   t h a t  

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



8.  A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   in   c l a i m   8 ,  

c h a r a c t e r i s e d   in   t h a t  

t h e   f i l l e d   f i b r e   c o m p r i s e s   54%  to   80%  w/w  of  b a r i u m  

s u l p h a t e .  

9.  A  r a d i o   o p a q u e   y a r n   as   c l a i m e d   in   c l a i m   8 

c h a r a c t e r i s e d   in   t h a t  

t h e   f i l l e d   f i b r e   c o m p r i s e s   54%  to   70%w/w  of  b a r i u m  

s u l p h a t e .  

10.   A  r a d i o   o p a q u e   y a r n   as  c l a i m e d   in   any  of  c l a i m s  

7  to   9 

c h a r a c t e r i s e d   in  t h a t  

t h e   y a r n   i n c l u d e s   an  a l k a n o y l   t r i i s o s t e a r o y l   t i t a n a t e  

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