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LILUNLSE  (GB) 

@  Infusion  package. 

®  An  infusion  bag  (10)  for  particulate  food  products  (P)  ^«  /~'  /.*-, 
such  as  tea  or  coffee,  constructed  of  a  tube  of  perforated  '  *  l̂lflillUlllilllJ'i'M.—  HIUIHHWi.  I 
thermoplastic  film  (10)  or  other  porous  material  having  a �  
central  product-containing  portion  and  flattened  end  por-  ^ Hons  (16,  17)  on  each  end  thereof,  the  perforated  thermo-  f  
plastic  film  (11)  or  other  porous  material  having  a  multiplic- 
ity  of  minute  holes  or  openings  which  are  sufficiently  small 
in  size  to  prevent  the  migration  of  the  particulate  product 
therethrough  but  which  are  sufficiently  large  in  size  and 
number  to  permit  adequate  fluid  flow  therethrough.  Joining 
together  of  the  flattened  end  portions  (16,  17)  forms  a  flow- 
through  or  dual  container  type  infusion  bag  and  a  handle  for 

f \   extending  over  the  side  of  a  cup  or  pot.  The  film  is  substan- 
g   tially  odorless  and  tasteless. 
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The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  i n f u s i o n   p a c k a g e s ,  

e s p e c i a l l y   tea  packages  and  the  l i ke ,   and  more  p a r t i c u l a r l y   t o  

an  i n f u s i o n   package  c o n s t r u c t e d   of  a  non-woven,  f i b e r - f r e e ,  

p e r f o r a t e d   t h e r m o p l a s t i c   f i lm  or  other  porous  m a t e r i a l .  

The  i n v e n t i o n   is  p a r t i c u l a r l y   concerned  with  an  i n f u s i o n  

package  c o n s t r u c t e d   of  a  coex t ruded   m u l t i l a y e r   p e r f o r a t e d   t h e r m o -  

p l a s t i c   f i lm  having  a  p l u r a l i t y   of  uniform  minute  holes   o r  

openings  t h e r e i n ,   which  has  a  r e l a t i v e l y   f l a t   c o n f i g u r a t i o n   f o r  

packing  and  which  can  be  r e a d i l y   conver ted   to  a  dual  chamber  o r  

f low- th rough   type  b a g .  

At  the  p r e s e n t   time,  most  tea  bags  or  packages  commer- 

c i a l l y   marketed  are  e i t h e r   the  ' p i l l ow"   pack  type  or  the  d u a l  

bag  or  F l o - t h r u   type.   The  bags  are  made  of  paper  and  the  l a t t e r  

have  s t r i n g s   and  tabs  a t t a c h e d   t h e r e t o   by  s t a p l e s   or  g lue .   A l -  

though  a  c o n s i d e r a b l e   degree  of  success   has  been  achieved  w i t h  

these  two  types  of  bags,   they  have  poor  wet  s t r e n g t h .   The  s i n g l e  

compartment  or  "p i l low"   tea  bag  is  a  f l a t   bag  of  l i q u i d   p e r v i o u s  

m a t e r i a l   which  c o n t a i n s   s u f f i c i e n t   tea  for  a n . i n d i v i d u a l   s e r v i n g  

or  for  m u l t i p l e   s e r v i n g s   in  the  case  of  the  l a rge r   packages  u sed  

by  food  s e r v i c e   i n d u s t r i e s .   The  tea  spreads  the  s ides   of  t h e  

bag  to  accommodate  the  c o n t e n t s .   When  the  tea  is  wet,  i t   fo rms  

a  swollen  compacted  mass  tha t   may  f i l l   the  bag.  The  s w e l l i n g  

tea  p r e s s e s   ou twardly   aga in s t   the  ins ide   walls   of  the  b a g .  



Squeezing  or  other  e x t e r n a l   p r e s s u r e   on  the  bag  may  cause  i t   t o  

break  open  or  s p l i t   or  o the rwi se   u n d e s i r a b l y   d i spe l   i t s   c o n t e n t s .  

To  overcome  th i s   swe l l i ng ,   some  bags  have  been  c o n s t r u c t e d   w i t h  

p l e a t s   t h e r e i n .   Although  e f f e c t i v e   to  some  degree ,   they  have  a 

lack  of  wet  s t r e n g t h   and  p r e s e n t   other   p r o b l e m s .  

The  ar t   is  r e p l e t e   with  i n f u s i o n   packages  c o n t a i n i n g  

two  or  more  f i l l   con ta in ing   segments .   The  connected  s e g m e n t s  

permit   l i q u i d   flow  between  the  segments  and  expose  a  g r e a t e r   bag  

su r f ace   area  to  l i qu id   for  e x t r a c t i o n   t h e r e t h r o u g h .   A l t h o u g h  

such  bags  may  improve  brewing,   they  have  the  same  lack  of  wet  

s t r e n g t h   of  the  "pi l low"  type  bags,  and  p re sen t   o ther   p r o b l e m s ,  

such  as  assembly  and  p a c k a g i n g .  

I n f u s i o n - t y p e   tea  packages  are  u sua l ly   r e c t a n g u l a r  

packets   or  s ache t s   made  from  s i n g l e   or  m u l t i p l e   p ieces   of  p a p e r  

crimped  or  o therwise   sealed  along  the  edges.  In  another   type,   a  

s ing le   s t r i p   of  paper  is  fo lded  twice  l o n g i t u d i n a l l y   to  form  an  

inner  c e n t r a l l y   disposed  double  fo ld   jo in ing   the  two  m e e t i n g  

edges.   In  a  type  of  f l ow- th rough   tea  bag,  a  t r i p l e   t r a n s v e r s e  

fold  i n t e r m e d i a t e   the  length  of  the  fo lded  s t r i p   forms  two 

pockets   which  are  p a r t i a l l y   f i l l e d   with  tea  before   the  open  e n d s  

t he reo f   are  folded  over  and  s t a p l e d   to  a  s t r and   of  s t r i n g   u s u a l l y  

having  a  tag  on  the  end  t h e r e o f .  

Over  the  years ,   a  wide  v a r i e t y  o f  i n f u s i o n   packages  o r  

bags,  u sua l l y   for  c o n t a i n i n g   tea  for  subsequent   brewing,   h a v e  

been  developed.   The  packages  are  u sua l ly   c o n s t r u c t e d   of  f i l t e r  

paper  or  some  other   type  of  porous  m a t e r i a l .  



An  i n f u s i o n   package  which  has  a  n a t u r a l ,   expanded  o r  

u n f l a t t e n e d   c o n d i t i o n   and  which  is  fo lded  to  a  f l a t t e n e d   c o n f i -  

g u r a t i o n   for  packing  is  d i s c l o s e d   in  U.S.  4 , 290 ,521 .   A  p u l l  

s t r i p   with  a  tab  on  one  end  is  a d h e s i v e l y   a t t a c h e d   to  the  uppe r  

par t   of  the  package  for  caus ing  the  package  to  be  expanded  f rom 

i t s   f l a t t e n e d   c o n f i g u r a t i o n   when  the  s t r i p   is  p u l l e d .  

A  type  of  dosage  pack  or  i n f u s i o n   package  having  two 

permeable  bags  jo ined  to  each  other   along  a  common  seam  and 

ar ranged  in  a  f a c e - t o - f a c e   r e l a t i o n s h i p   by  f o ld ing   the  bags  o n t o  

one  another   along  a  fold  l ine   ex tending   in  the  common  seam  i s  

d e s c r i b e d   in  U.S.  4 , 055 ,668 .   A  holder   s t r i n g   is  p o s i t i o n e d  

between  the  two  bags  with  one  end  a t t a c h e d   to  one  of  the  b a g s  

and  the  o ther   end  a t t a c h e d   to  a  tag  p o s i t i o n e d   e x t e r n a l l y   of  t h e  

two  b a g s .  

U.S.  3 ,899,599  d i s c l o s e s   a  s i n g l e   chamber  or  dual  cham- 

ber  tea  package  which  has  a  f l e x i b l e   s t r i p   a t t a c h e d   to  an  e x t e -  

r io r   chamber  side  which  can  be  p a r t i a l l y   removed  to  provide   a 

hanger  for  holding  the  package  in  place  in  a  c o n t a i n e r .  

An  i n f u s i o n   packet   having  two  o p p o s i t e l y   d i s p o s e d ,  

r i g i d l y   s e p a r a t e d   pocke ts   of  tea  jo ined  t o g e t h e r   by  two  t a p e r i n g  

end  p o r t i o n s   which  form  a  narrow,  t r i a n g u l a r   shaped  porous  cup 

is  shown  in  U.S.  3 , 5 9 7 , 2 2 2 .  

U.S.  3 ,653,913  d i s c l o s e s   an  i n f u s i o n   bag  made  from  a 

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

margins  of  which  are  fo lded  t o g e t h e r   so  as  to  form  a  l o n g i t u d i n a l  



j o i n t   c o n s i s t i n g   of  three   l aye r s   which  are  knurled  t o g e t h e r .  

The  tube  is  d iv ided   by  a  t r a n s v e r s e   bend  so  as  to  form  a  pa i r   o f  

chambers  for  holding  an  i n f u s i b l e   s u b s t a n c e ,   and  the  o p p o s i t e  

ends  of  the  tube  are  connected  to  each  other   so  as  to  c lose   t h e  

p a c k a g e .  

An  ear ly   type  of  tea  bag  or  tea  ba l l   wherein  the  bag  i s  

a  t r i a n g u l a r l y - s h a p e d   pocket   formed  from  a  r e c t a n g u l a r   s t r i p   o f  

p e r f o r a t e d   aluminum  f o i l   is  d e s c r i b e d   in  U.S.  1 , 5 8 1 , 5 7 8 .  

Other  types  of  f i l t e r   paper  tea  bags  or  the  l ike   with  a  

v a r i e t y   of  handles   are  i l l u s t r a t e d   in  U.S.  2 ,328 ,017 ;   U .S .  

2 ,359 ,292 ,   U.S.  3 ,566,573;   U.S.  4 ,153,153  and  Great  B r i t a i n  

2 ,087 ,350 .   Great  B r i t a i n   2 ,053,668  d i s c l o s e s   a  tea  bag  h a v i n g  

an  accord ion   f o l d .  

I n f u s i o n   bags  with  p o s i t i o n i n g   means  and  f l o t a t i o n   means 

are  d i s c l o s e d   in  U.S.  3 ,797,642  and  U.S.  3 ,809 ,215 ,   r e s p e c t i v e l y .  

The  tea  bags  themselves   may  be  made  of  var ious   m a t e r i a l s   i n c l u -  

ding  paper ,   p l a s t i c s   such  as  nylon,  p e r f o r a t e d   p l a s t i c   f i l m ,  

e . g . ,   p o l y e s t e r ,   or  woven  or  non-woven  f a b r i c   of  n a t u r a l   o r  

s y n t h e t i c   o r i g i n .  

A  p e r c o l a t a b l e   porous  bag  c o n s t r u c t e d   of  a  blend  o f  

i n d i v i d u a l i z e d   t e x t i l e   or  c e l l u l o s i c   f i b e r   and  a  small  amount  o f  

t h e r m o p l a s t i c   f ibe r   is  d i s c l o s e d   in  Canadian  pa tent   8 0 2 , 7 2 0 .  

Various  degrees   of  success   have  been  achieved  with  t h e  

foregoing  i n f u s i o n   bags  or  packages ,   with  paper  or  f i b rous   b a g s  

i  p r e s e n t l y   dominating  the  market  p l ace .   One  of  the  problems  w i t h  



paper  bags  is  lack  of  wet  s t r e n g t h .   Paper  packages  do  not  have  

the  s t r e n g t h   to  w i th s t and   squeezing  or  o ther   p r e s s u r e s   commonly 

app l i ed   by  consumer  or  other   u s e r s .  

An  i n f u s i o n   bag  for  items  such  as  tea ,   cof fee   or  s i m i l a r :  

food  p r o d u c t s   for  brewing  must  have  a  number  of  q u a l i t i e s .   I t  

must  have  an  i n a b i l i t y   to  impart  a  t a s t e   f a c to r   to  the  l i q u i d  

produc t   a f t e r   brewing.   In  e f f e c t ,   i t   must  be  s u b s t a n t i a l l y   o d o r -  

less   and  t a s t e l e s s .   It   must  also  be  s u f f i c i e n t l y   s t rong  to  c o n -  

t a in   the  brewing  p roduc t   in  bo i l i ng   water ,   e . g . ,   in  the  s t e e p i n g  

of  tea ,   c o f f e e ,   and  s i m i l a r   l i q u i d   beve rages .   The  bag  must  a l s o  

be  porous  enough  to  permit   l i q u i d   d i f f u s i o n   t h e r e t h r o u g h ,   b u t  

the  pores  or  openings  must  be  of  such  s ize   that   m ig ra t i on   of  t h e  

beverage  m a t e r i a l   t h e r e t h r o u g h   is  i n h i b i t e d ,   both  when  the  bag 

is  dry  and  when  the  bag  has  been  immersed  in  a  l i q u i d .   It  i s  

a lso   impor tan t   tha t   i n f u s i o n   begins  to  take  place  wi th in   a  few 

seconds  and  be  completed  wi th in   a  few  minutes .   It  is  f u r t h e r  

d e s i r a b l e   tha t   a  package,   bag  or  s ache t ,   such  as  a  tea  s a c h e t ,  

r e t a i n   s u f f i c i e n t   s t a b i l i t y   tha t   i t   can  be  compressed  a f t e r  

brewing  is  completed  wi thout   d e s t r u c t i o n   of  the  c o n t a i n e r .  

The rmop la s t i c   f i lms  such  as  p o l y e t h y l e n e   and  p o l y p r o -  

pylene  are  common  packaging  m a t e r i a l s .   M u l t i l a y e r   f i lms  o f  

var ious   types  are  also  qu i t e   common  packaging  m a t e r i a l s .   The 

f i lms  are  g e n e r a l l y   non-porous  and  impervious   to  water  and  o t h e r  

i n e r t   l i q u i d s .   At  l e a s t   one  of  the  l aye r s   of  film  has  s t r o n g  

adhesive  q u a l i t i e s .   Examples  of  such  m u l t i l a y e r   f i lms  may  be  



seen  in  U.S.  4 ,254,169;   U.S.  4 ,239,826;   U.S.  4 ,233 ,367;   U .S .  

3 ,908 ,070;   U.S.  3 ,423 ,231 ;   U.S.  2 ,817,124  and  U.S.  2 , 8 1 7 , 1 2 3 .  

P e r f o r a t e d   t h e r m o p l a s t i c   f i lms  have  many  usefu l   a p p l i c a -  

t i o n s ,   inc luding  packaging  of  food  p roduc ts   such  as  cheese,   g a r -  

dening  and  farming  to  p reven t   growth  of  weeds  while  p e r m i t t i n g  

moisture   to  be  t r a n s m i t t e d   through  the  film  to  the  so i l   b e n e a t h  

and  for  making  a b s o r p t i v e   s t r u c t u r e s   such  as  d i s p o s a b l e   d i a p e r s ,  

for  example,  see  U.S.  3 , 8 1 4 , 1 0 1 .  

P e r f o r a t i o n   of  t h e r m o p l a s t i c   f i lms  is  g e n e r a l l y   a c h i e v e d  

by  vacuum  p e r f o r a t i o n   of  th in   p l a s t i c   f i lms  which  invo lves   t h e  

e x t r u s i o n   of  molten  po lymer ic   m a t e r i a l s   such  as  p o l y e t h y l e n e  

through  a  s lo t   die .   The  hot  melt  web  of  film  e x i t i n g   the  d i e  

impinges  on  a  form  through  which  a  vacuum  is  drawn  causing  t h e  

film  web  to  be  p e r f o r a t e d   and  holes  formed  t h e r e i n .   Depending  

upon  the  form  used,  f i lms  can  be  produced  which  have  as  few  a s  

50  holes  per  square  inch  or  which  have  thousands  of  holes  p e r  

square  inch.  One  of  the  e a r l i e r   methods  for  vacuum  p e r f o r a t i o n  

of  p l a s t i c   fi lm  is  d i s c l o s e d   in  U.S.  3 , 0 5 4 , 1 4 8 .  

The  p resen t   i nven t ion   provides   an  i n f u s i o n   package  o r  

sache t   which  meets  the  r equ i remen t s   for  tea  brewing  and  a d d i -  

t i o n a l l y   overcomes  the  problems  of  lack  of  wet  s t r e n g t h   and 

packaging  a s s o c i a t e d   with  the  p r io r   a r t .  

The  i n fus ion   bag  of  t h i s   i nven t ion   is  of  a  p o r i f e r o u s ,  

non-woven,  n o n - f i b r o u s   c o n s t r u c t i o n   of  a  m u l t i l a y e r   c o e x t r u d e d  

p e r f o r a t e d   t h e r m o p l a s t i c   fi lm  or  other  porous  m a t e r i a l   having  a 



m u l t i p l i c i t y   of  f ine   holes   or  open ings .   The  t h e r m o p l a s t i c   f i l m  

is  a  m u l t i l a y e r   coex t ruded   f i lm  with  one  outer   layer   being  h e a t  

r e s i s t a n t   and  the  other  outer   layer   being  somewhat  less   h e a t  

r e s i s t a n t   and  heat  s e a l a b l e .   The  openings  in  the  p e r f o r a t e d  

t h e r m o p l a s t i c   f i lm  or  porous  m a t e r i a l   are  s u f f i c i e n t l y   small  i n  

s i ze   to  r e t a i n   p a r t i c u l a t e d   p r o d u c t s   such  as  tea ,   cof fee   or  t h e  

l i ke   w i th in   the  package  and  to  i n h i b i t   or  p revent   m i g r a t i o n   o f  

the  p a r t i c l e s   through  the  holes   when  the  p a r t i c l e s   are  e i t h e r  

dry  or  wet.  The  holes   or  openings  in  the  p e r f o r a t e d   t h e r m o p l a s -  

t i c   f i lm  or  porous  m a t e r i a l   are  also  s u f f i c i e n t l y   la rge   in  s i z e  

and  in  number  to  p rovide   the  d e s i r e d   degree  of  i n f u s i o n .   One 

ou te r   l ayer   of  the  p e r f o r a t e d   t h e r m o p l a s t i c   f i lm  is  p o l y e s t e r   o r  

p ropy l ene   or  other   heat  r e s i s t a n t   t h e r m o p l a s t i c .   The  o ther   o u t e r  

layer   is  p o l y e t h y l e n e   or  o ther   somewhat  l ess   heat  r e s i s t a n t  

t h e r m o p l a s t i c .   The  p e r f o r a t e d   t h e r m o p l a s t i c   fi lm  or  p o r o u s  

m a t e r i a l   is  s u b s t a n t i a l l y   o d o r l e s s   and  t a s t e l e s s .  

Fig.  1  is  a  top  plan  view  of  an  embodiment  of  t h e  

i n v e n t i o n ;  

Fig.  2  is  a  side  e l e v a t i o n a l   view  of  the  embodiment  o f  

Fig.   1; 

Fig.  3  is  an  end  view  of  the  embodiment  of  Fig.  1; 

Fig.  4  is  a  s e c t i o n a l   view  taken  across   l ine   4-4  o f  

Fig.   1;  

Fig.  5  is  a  top  view  taken  ac ross   l ine   5-5  of  Fig.   l ;  

Fig.  6  is  a  view  of  the  embodiment  of  Fig.  1  i l l u s t r a -  

t ing  one  means  of  jo in ing   t o g e t h e r   the  ends  of  the  package;   a n d ,  



Fig.  7  is  a  view  s i m i l a r   to  tha t   of  Fig.  6  i l l u s t r a t i n g  

another   means  of  jo in ing   the  ends  of  the  tea  b a g .  

Refe r r ing   now  to  the  drawings,   an  i n f u s i o n   package  o r  

bag  of  the  p r e sen t   i nven t ion   is  i l l u s t r a t e d   g e n e r a l l y   at  10 .  

The  bag  or  packet   10  is  c o n s t r u c t e d   of  a  r e c t a n g u l a r   s t r i p   of  a 

p e r f o r a t e d   p l a s t i c   film  11  which  is  de sc r ibed   in  more  d e t a i l  

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

the  fi lm  are  not  shown.  The  s t r i p   of  film  11  is  fo lded  l o n g i t u -  

d i n a l l y   at  12,  sealed  at  i n t e r m e d i a t e   l o c a t i o n s   13  and  14  and 

f i l l e d   with  a  p a r t i c u l a t e d   p roduc t   P  which  can  be  seen  t h r o u g h  

the  fi lm  11  between  the  s e a l i n g s .   Af te r   the  product   P  is  i n s e r -  

ted  in  the  sachet   10,  the  edge  15  is  s ea l ed ,   thereby  e n c a s i n g  

the  product   P  wi th in   the  package  10. 

The  i n t e r m e d i a t e   s e a l i n g s   13  and  14  provide   tabs  16  and  

17  on  e i t h e r   side  of  the  product   P.  Conven ien t ly ,   s l i t s   or  l o n -  

g i t u d i n a l   s l o t s   18  and  19  are  formed  in  each  of  the  tabs  16  and 

17,  r e s p e c t i v e l y .  

The  i n fus ion   package  10  of  the  p resen t   i n v e n t i o n   i s  

i l l u s t r a t e d   in  i t s   s imples t   form.  Such  packages  can  be  r e a d i l y  

made  on  e x i s t i n g   f i l l i n g   and  packaging  machines  with  min imal  

m o d i f i c a t i o n .   The  r e l a t i v e l y   f l a t   shape  of  the  bags  p e r m i t s  

easy  packaging  or  boxing  in  a  f ash ion   s i m i l a r   to  tha t   of  box ing  

c i g a r s .  

Figs.  6  and  7  i l l u s t r a t e   two  means  by  which  the  p a c k a g e  

10  is  r e ad i ly   conver ted  to  a  flow  through  or  dual  c o n t a i n e r   i n -  

fus ion   bag.  In  Fig.  6,  tab  16  is  i n s e r t e d   through  s l o t   19  o f  



tab  17.  Tabs  16  and  17  are   of  s u f f i c i e n t   l eng th   to  p r o v i d e   a  h a n d l e  

which  can  r e a d i l y   be  ex tended   over   the  s ide   of  a  cup  or  b r e w i n g  

p o t .  

In  Fig.   7,  the  s l o t s   are  not   used  and  the  tabs   a re   a s s e m b l e d  

in  a  ha l f   knot  or  f u l l   knot ,   i f   d e s i r e d .   The  t abs   16  and  17  a r e  

s u f f i c i e n t l y   long  to  e a s i l y   p rov ide   the  d e s i r e d   h a n d l e s .  

The  i n f u s i o n   bag  or  package  10  is  p r e f e r a b l y   c o n s t r u c t e d  

of  a  c o e x t r u d e d   m u l t i l a y e r   f i lm  11  compr i s ing   an  o u t e r   l a y e r   o f  

a  hea t   r e s i s t a n t   t h e r m o p l a s t i c   such  as  p o l y e s t e r   or  p o l y o l e f i n ,  

for   example,  wi th   p o l y e s t e r   be ing   p r e f e r r e d ,   and  an  inner   s e a l a n t  

l a y e r   of  a  somewhat  l e s s   hea t   r e s i s t a n t   t h e r m o p l a s t i c   such  a s  

p o l y e t h y l e n e ,   for  example.  The  f i lm  11  has  a  m u l t i p l i c i t y   o f  

f ine   ho les   which  may  be  in  the  form  of  c a p i l l a r i e s   which  are   o f  

a  somewhat  t a p e r e d   c o n s t r u c t i o n   wi th   the  l a r g e r   c a p i l l a r y   o p e n i n g  

being  in  the  o u t e r   l aye r   and  the  s m a l l e r   one  in  the  i nne r   l a y e r ,  

the  holes   being  more  or  l e s s   in  the  form  of  a  t r u n c a t e d   c o n e  

when  the  ho les   are  round  or  o v a l .  

For  s i m p l i c i t y  o f   i l l u s t r a t i o n ,   the   holes   or  open ings   i n  

the  f i lm  are  not  shown.  I t   can  be  a p p r e c i a t e d   t h a t   the  o p e n i n g s  

may  be  of  any  d e s i r e d   shape  such  as  round,   ova l ,   r e c t a n g u l a r ,  

p e n t a g o n a l   or  hexagona l ,   for   exanp le .   I t   is  d e s i r e d   t h a t   t h e  

ho l e s   be  un i form  and  t h a t   they  be  s u f f i c i e n t l y   l a r g e   in  s i z e  

and  number  to  p rov ide   adequa te   i n f u s i o n   and  be  s u f f i c i e n t l y  

small   in  s i ze   to  p r e v e n t   the  m i g r a t i o n   of  p a r t i c l e s   t h e r e t h r o u g h  

such  as  the  p a r t i c u l a t e   p roduc t   P .  



In  the  packag ing   of  an  item  such  as  t ea ,   a  p r e f e r r e d  

hole   s i ze   is  from  two  to  10  mils   (0 .00508-0 .0254  cm),  i n  

d i a m e t e r   or  a c ro s s   the  opening,   wi th   a  s i ze   of  t h r e e   to  f o u r  

mils   (0 .00762-0 .01016   cm)  being  most  p r e f e r r e d .   The  f i lm  p r e f e r a b l y  

has  a  t h i c k n e s s   of  0.25  mil  to  two  mi ls   (0 .000635-0 .00508  cm) .  

The  p r e f e r r e d   hole   d e n s i t y   is  500  holes   per  square   inch  ( 7 7 . 5  

ho les   per  square   c e n t i m e t e r )   or  more.  From  1800  to  4200  h o l e s  

per  square   inch  (279  to  651  holes   per  square   c e n t i m e t e r )   a r e  

more  p r e f e r r e d ,   wi th   about  2900  ho les   per  square   inch  (449 .5  

ho les   per  square   c e n t i m e t e r )   being  most  p r e f e r r e d .   The  p o r o s i t y  

of  the  f i lm  is  p r e f e r a b l y   50  to  500  cubic   f e e t   per  m i n u t e  

(CFM) (23,597  to  235,973  cubic  c e n t i m e t e r s   per  s e c o n d ) .  

The  ou te r   l a y e r   of  the  c o a x i a l   or  coex t ruded   p e r f o r a t e d  

t h e r m o p l a s t i c   f i lm  of  the  bag  is  p r e f e r a b l y   a  heat   r e i s t a n t  

p o l y e s t e r   f i lm  having  a  me l t i ng   t e n p e r a t u r e   of  425°F  to  600°F 

(218.83°C  to  315.56°C)  wi th   about  525°F  (273.89°C)  being  m o s t  

p r e f e r r e d .   The  i nne r   s e a l a n t   l aye r   of  the  coex t ruded   p e r f o r a t e d  

t h e r m o p l a s t i c   f i lm  of  the  bag  is  p r e f e r a b l y   a  somewhat  l e s s   h e a t  

r e s i s t a n t   p o l y e t h y l e n e   f i lm  having  a  me l t i ng   t e m p e r a t u r e   o f  

180°F  to  250°F  (82.22°C  to  121.11°C)  with  220°F  (104.44°C)  b e i n g  

most  p r e f e r r e d .   The  use  of  an  ou t e r   p o l y e s t e r   l a y e r   enab les   a  

s e a l i n g / m e l t i n g   t e m p e r a t u r e   d i f f e r e n t i a l   of  about  150°F  (65.56°C)  

to  be  o b t a i n e d .   The  f i lm  has  a  d e s i r e d   sea l   s t r e n g t h   of  3/4  l b .  

per  inch  ( 1 3 3 . 9  g r a m s / c e n t i m e t e r )   w i d t h .  



A  t e m p e r a t u r e   of  about  240°F  ( l l 5 .56°C)   is  r e q u i r e d   t o  

melt   the   p r e f e r r e d   p o l y e t h y l e n e   f i lm  for  s e a l i n g .   To  p r e v e n t   s t i c k i n g   o f  

the  outer   layer  of  t h e r m o p l a s t i c   fi lm  to  the  s t e e l   jaws  of  t h e  

s e a l i n g   dev ice   or  heat   s e a l i n g   machine,   i t   is  g e n e r a l l y   impor t an t   t h a t   t h e  

mel t ing  t empera tu re   of  the  p o l y e t h y l e n e   be  kept  below  a b o u t  

260°F  (126 .67°C) .   It  can  be  a p p r e c i a t e d   that   p a r t i c u l a r  

p o l y o l e f i n   r e s i n s   or  other   fi lm  forming  r e s in s   may  have  h i g h e r  

or  lower  mel t ing   t e m p e r a t u r e s ;   however,  i t   is  e s s e n t i a l   tha t   a 

mel t ing  t empera tu re   d i f f e r e n t i a l   be  obta ined  between  each  l a y e r  

to  achieve  the  d e s i r e d   seal   wi thou t   a  d e l e t e r i o u s   e f f e c t   on  t h e  

f i l m .  

The  edges  of  the  bags  and  the  i n t e r m e d i a t e   s ea l ing   a r e a s  

may  be  r e a d i l y   heat  s ea led   using  s t andard   sea l ing   and  a u t o m a t i c  

bag  making  machines.   The  edges  and  i n t e r m e d i a t e   s ea l ing   a r e a s  

may  also  be  e f f e c t i v e l y   s ea led   with  use  of  impulse  or  band  t y p e  

s e a l e r s ,   hot  wires ,   hot  air   or  o ther   s u i t a b l e   a p p a r a t u s e s   o r  

t e c h n i q u e s .  

The  l o n g i t u d i n a l   edge  of  the  fi lm  is  heat  sea led   t o  

complete  the  package.   The  melt  flow  of  the  outer  layer   must  be 

s u f f i c i e n t l y   high  to  p revent   the  film  from  s t i ck ing   to  t h e  

s e a l a n t   jaws.  The  mel t ing   t e m p e r a t u r e   of  the  inner  s e a l a n t   l a y e r  

must  be  less   than  the  mel t ing  t empera tu re   of  the  outer   l a y e r ,  

but  s u f f i c i e n t l y   high  to  melt  the  inner  layer  and  achieve  t h e  

d e s i r e d   s e a l .  



For  the  packaging  of  a  t y p i c a l   commercial  tea  f o r  

brewing,   a  p e r f o r a t e d   t h e r m o p l a s t i c   f i lm  s u i t a b l e   for  c o n s t r u c -  

t ing  the  i n f u s i o n   bag  is  a  coex t ruded   p o l y p r o p y l e n e / p o l y e t h y l e n e  

p e r f o r a t e d   t h e r m o p l a s t i c   film  formed  from  a  high  dens i ty   p o l y -  

e t h y l e n e   res in   and  a  po lyp ropy lene   r e s i n .   The  res ins   are  o d o r -  

l ess   and  t a s t e l e s s   and  approved  for  food  p a c k a g i n g .  

The  film  is  p r e f e r a b l y   c l ea r   in  co lo r ,   but  may  be  manu- 

f a c t u r e d   in  i t s   n a t u r a l   color  or  a  v a r i e t y   of  colors   as  d e s i r e d  

or  p e r m i t t e d   by  governmental   r e g u l a t i o n s ,   e t c .  

The  fi lm  has  a  dry  su r f ace   and  has  no  tendency  to  s t i c k ,  

c l ing   or  ' b l o c k * .  

P e r f o r a t e d   t h e r m o p l a s t i c   f i lms   s u i t a b l e   for  use  in  t h e  

i n v e n t i o n   have  a  male  side  and  a  female  s ide .   In  c o n s t r u c t i o n  

of  i n f u s i o n   bags,  the  male  side  of  the  f i lm  is  on  the  i n s ide   o f  

the  bag.  This  r e l a t i o n s h i p   e f f e c t i v e l y   sea ls   the  tabs  of  t h e  

package  which  are  p o s i t i o n e d   on  e i t h e r   side  of  the  product   c o n -  

t a i n i n g   pocket   or  a r e a .  

The  inven t ion   is  i l l u s t r a t e d   in  i t s   s imples t   form,  and 

as  a  t y p i c a l   small  size  i n f u s i o n   bag  for  the  packaging  of  i n d i v i -  

dual  s e r v i n g s   of  tea  for  brewing.   Larger   s ize  packages,   such  a s  

those  c u s t o m a r i l y   used  in  the  food  s e r v i c e s   i n d u s t r y ,   can  also  be 

c o n s t r u c t e d .   Such  l a rge r   bags  can  be  s i m i l a r l y   c o n s t r u c t e d   o r  

c o n s t r u c t e d   of  two  r e c t a n g u l a r   s t r i p s   of  film  and  sealed  on  a l l  

four  edges.  The  bags  or  packages  of  the  i nven t ion   can  be  c o n -  

s t r u c t e d   in  o ther   geomet r i ca l   c o n f i g u r a t i o n s   as  de s i r ed ,   b u t  



r e c t a n g u l a r   shaped  packages  are  g e n e r a l l y   more  s u i t a b l e   f o r  

boxing  or  other  type  of  group  packaging  and  can  u sua l ly   be  more 

e a s i l y   f a b r i c a t e d .  

The  product   is  conf ined   to  the  center   p o r t i o n   of  t h e  

tube  and  the  ends  are  heat  sea led   to  form  the  t abs .   O t h e r  

sea l ing   methods  can  be  used  if  d e s i r e d ,   but  heat  sea l ing   is  p r e -  

f e r r e d .   The  f l a t   tabs  also  p rov ide   a  good  sur face   for  l o g o s ,  

a d v e r t i s i n g ,   i n s t r u c t i o n s   or  for  other  p r i n t i n g .  

Although  the  c r o s s - s e c t i o n a l   geometry  of  a  f i l l e d   bag  i s  

somewhat  c i r c u l a r   or  oval,   i t   can  be  of  any  des i red   g e o m e t r i c a l  

c o n f i g u r a t i o n ,   for  example,  a  s t a r   shape  to  promote  flow  and 

g r e a t e r   su r face   exposure.   In  another   form  of  the  i n v e n t i o n ,   two 

narrow  s t r i p s   or  r ibbons  of  t h e r m o p l a s t i c   film  are  a l igned   male  

side  to  male  side.   The  p roduc t ,   such  as  tea,  is  d epos i t ed   in  a 

thin  layer   on  the  top  (male)  su r f ace   of  the  bottom  r ibbon.   The 

top  ribbon  is  then  l a id   over  the  p roduc t ,   sealed  along  each  edge 

and  i n t e r m i t t e n t l y   spot  sea led   between  the  edges  in  a  r e g u l a r  

p a t t e r n   or  an  i r r e g u l a r   p a t t e r n .   The  spot  seals   hold  the  two 

ribbons  t oge the r   in  c lose  p rox imi ty   and  prevent   the  product   f rom 

bunching.   The  male  s u r f a c e s   of  the  f i lm  are  e f f e c t i v e l y   u t i l i z e d  

to  p reven t   the  tea  or  other   p roduct   from  bunching  thereby  keep ing  

maximum  tea  su r face   exposed  for  b r e w i n g .  

In  a d d i t i o n   to  the  advantages   set  for th   h e r e i n b e f o r e ,  

the  p resen t   i nven t ion   also  p rov ides   improved  product   d i s t r i b u -  

t i on ,   o f f e r s   the  p o s s i b i l i t y   of  rapid  f i l l i n g ,   e l i m i n a t e s  

s t r i n g s ,   s t a p l e s   or  other   ex t r aneous   mat te r .   A  unique  means  o f  



squeezing  a  bag  is  provided  by  s i m u l t a n e o u s l y   pu l l i ng   c o l l a p s e d  

ends  of  the  tube  or  p a c k a g e .  

Although  a  coextruded  m u l t i l a y e r   p e r f o r a t e d   p l a s t i c  

f i lm  is  p r e f e r r e d ,   other  types  of  p e r f o r a t e d   t h e r m o p l a s t i c   f i l m s  

may  be  used.  Such  f i lms,   of  course ,   must  provide  a d e q u a t e  

i n f u s i o n   and  s u f f i c i e n t   s t r e n g t h   for  the  purposes   i n t e n d e d .  

Some  examples  of  film  forming  r e s i n s   s u i t a b l e   for  making 

the  p e r f o r a t e d   t h e r m o p l a s t i c   f i lms  of  which  the  i n f u s i o n   p a c k a g e s  

of  t h i s   i nven t ion   are  c o n s t r u c t e d   are  p o l y e t h y l e n e   (PE),  p o l y -  

p ropylene   (PP),  c r y s t a l l i n e   p o l y e s t e r   (CPE),  amorphous  p o l y e s t e r  

(APE),  p o l y c a r b o n a t e   (PC)  and  nylon  (N) .  

Some  examples  of  m u l t i l a y e r   f i lms  s u i t a b l e   for  use  i n  

c o n s t r u c t i n g   the  i n fus ion   packages  of  the  i nven t ion   are,  i n  

a d d i t i o n   to  CPE/PE,  as  f o l l o w s :  

In  a d d i t i o n   to  dual  l ayer   t h e r m o p l a s t i c   f i lms ,   t r i p l e  

layer   f i lms  or  f i lms  having  as  many  l aye r s   as  de s i r ed   can  be  

used.  Such  f i lms ,   of  course,   must  be  of  the  p e r f o r a t e d   type  and 

meet  de s i r ed   i n fus ion   ra tes   and  packaging  r e q u i r e m e n t s .  

Although  the  i nven t ion   is  p a r t i c u l a r l y   d i r e c t e d   t o  

i n f u s i o n   packages  or  bags  c o n s t r u c t e d   of  p e r f o r a t e d   t h e r m o p l a s t i c  

f i lms ,   i t   is  s u i t a b l e   for  use  with  o ther   types  of  p o r o u s  

m a t e r i a l s   inc lud ing   paper,  c loth   or  other  s i m i l a r   type  m a t e r i a l s .  



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

and  s u f f i c i e n t   s t r e n g t h   f o r   t h e   p u r p o s e s   i n t e n d e d .  

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

t h e   p a c k a g i n g   of   t e a ,   i t   can   be  u s e d   f o r   p a c k a g i n g   o f  

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

s u c h   as  c o f f e e   and  g r i t s .   The  b a g s   may  be  u s e d   f o r  

p a c k a g i n g   of   any  i t e m s   in  w h i c h   i n f u s i o n   of   l i q u i d s   i s  

d e s i r e d .  

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

e x c e l l e n t   we t   s t r e n g t h   and  w i l l   n o t   d e t e r i o r a t e   i n  

b o i l i n g   w a t e r .   The  b a g s   t h e m s e l v e s   a r e   o d o r l e s s   a n d  

t a s t e l e s s   and  do  n o t   i m p a r t   any  f o r e i g n   t a s t e   to   t h e  

i t e m   b e i n g   p a c k a g e d .   They   a r e ,   in  e f f e c t ,   s u b s t a n t i a l l y  

i n e r t .  

I t   w i l l   r e a d i l y   be  a p p r e c i a t e d   t h a t   t h e   p r e s e n t  

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

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

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



1.  An  i n f u s i o n   p a c k a g e   f o r   p a r t i c u l a t e   o r  

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

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

a  f l a t t e n e d   end  p o r t i o n   on  e a c h   end  t h e r e o f ,   s a i d   p o r o u s  

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

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

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

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

l a r g e   in   s i z e   to   p e r m i t   t h e   f l o w   of   l i q u i d s   t h e r e t h r o u g h .  

2.  A  p a c k a g e   as  c l a i m e d   in   c l a i m   1  w h e r e i n   e a c h  

of   t h e   f l a t t e n e d   end  p o r t i o n s   has   a  s l o t   or   o p e n i n g  

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

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

f o r m i n g   a  f l o w   t h r o u g h   t y p e   of   bag  w i t h   an  i n t e g r a t e d  

h a n d l e   t h e r e o n .  

3.  A  p a c k a g e   as  c l a i m e d   in  c l a i m   1  or  c l a i m   2 

w h e r e i n   t h e   p o r o u s   m a t e r i a l   i s   p a p e r ,   c l o t h   o r   t h e   l i k e .  

4.  An  i n f u s i o n   p a c k a g e   as  c l a i m e d   in   c l a i m   1  o r  

c l a i m   2  w h e r e i n   t h e   p o r o u s   m a t e r i a l   i s   t h e r m o p l a s t i c  

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



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

5.  A  p a c k a g e   as  c l a i m e d   in   c l a i m   4  w h e r e i n   t h e  

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

a  p o l y c a r b o n a t e   f i l m ,   a  p o l y p r o p y l e n e   f i l m ,   a  

p o l y e t h y l e n e   f i l m ,   a  n y l o n   f i l m   or   a  c o m b i n a t i o n   o f  

s u c h   f i l m s .  

6.  A  p a c k a g e   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e  

p e r f o r a t e d   t h e r m o p l a s t i c   f i l m   is   a  c o e x t r u d e d   m u l t i l a y e r  

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

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

l a y e r   of   a  s o m e w h a t   l e s s   h e a t   r e s i s t a n t   p o l y e t h y l e n e ,  

p o l y p r o p y l e n e   or   p o l y e s t e r .  

7.  A  p a c k a g e   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e  

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

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

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

s o m e w h a t   l e s s   h e a t   r e s i s t a n t   p o l y e t h y l e n e ,   p o l y p r o p y l e n e  

or   p o l y e s t e r .  

8.  A  p a c k a g e   as  c l a i m e d   in   c l a i m   4  w h e r e i n   t h e  

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

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

of   a  h e a t   r e s i s t a n t   c r y s t a l l i n e   p o l y e s t e r   and  an  i n n e r  



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

p o l y e s t e r .  

9.  A  p a c k a g e   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e  

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

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

a  h e a t   r e s i s t a n t   p o l y o l e f i n   or  p o l y e s t e r   and  an  i n n e r  

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

10.  A  p a c k a g e   as   c l a i m e d   in  c l a i m   9  w h e r e i n   t h e  

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

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

11.  A  p a c k a g e   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   4  t o  

10  w h e r e i n   t h e   f i l m   has   f rom  1800  to   4200  h o l e s   p e r  

s q u a r e   i n c h   (279  to   651  h o l e s   p e r   s q u a r e   c e n t i m e t e r )  

t h e r e o f .  

12.  A  p a c k a g e   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   4  t o  

11  w h e r e i n   t h e   h o l e s   of   s a i d   f i l m   a r e   r o u n d ,   o v a l ,  

r e c t a n g u l a r ,   p e n t a g o n a l   or   h e x a g o n a l .  

13.  A  p a c k a g e   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   4 

to   12  w h e r e i n   t h e   h o l e s   of  s a i d   f i l m   a r e   t a p e r e d  

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

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

b e i n g   in  t h e   i n n e r   l a y e r .  



14.  A  p a c k a g e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4 

to  13  w h e r e i n   t h e   o p e n i n g s   or   h o l e s   of   s a i d   f i l m   a r e  

2 - 1 0   m i l s   ( 0 . 0 0 5 0 8   to  0 . 0 2 5 4   c e n t i m e t e r s )   a c r o s s   a t  

t h e i r   w i d e s t   p o i n t .  
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