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FLEXIBLE CONTAINER WITH FITMENT AND PROCESS FOR PRODUCING SAME 

BACKGROUND 

[0001]  The present  disclosure is  d i rected to  a  f lexible  container  for  dispensing a  f lowable 

mater ia l  and a  process  for  producing the f lexible  container .  

[0002]  Known are  f lexible  containers  with a  gusseted body sect ion.  These gusseted f lexible  

containers  are  current ly  produced using f lexible  f i lms which are  folded to  form gussets  and heat  

sealed in a  per imeter  shape.  The gusseted body sect ion opens to  form a  f lexible  container  with 

a  square cross  sect ion or  a  rectangular  cross  sect ion.  The gussets  are  terminated a t  the bot tom 

of  the  container  to  form a  substant ia l ly  f la t  base,  providing s tabi l i ty  when the container  is  

par t ia l ly  or  wholly f i l led.  The gussets  are  also terminated a t  the top of  the  container  to  form an 

open neck for  receiving a  r igid f i tment  and closure.  

[0003]  Convent ional  procedures  for  fabr icat ing gusseted f lexible  containers  with a  r igid 

f i tment  have shortcomings.  One convent ional  approach only par t ia l ly  heat  seals  the  f lexible  

container—requir ing the bot tom of  the container  to  remain unsealed or  otherwise open.  The 

r igid f i tment  is  subsequent ly  inser ted through the open bot tom of  the container  and into the 

neck.  Once the f i tment  is  p laced into the neck,  the  heat  seal  process  cont inues,  with a  heat  seal  

formed to  close the previously-open container  bot tom. This  approach is  ineff ic ient  as  i t  

in terrupts  the per imeter  heat  seal  procedure and requires  two steps to  form the container .  

[0004]  Another  convent ional  approach requires  the r igid f i tment  to  be manual ly  instal led,  

upside down,  into the neck opening.  The f i tment  is  then rotated by hand inside of  the  f lexible  

container  and pushed into place,  a l igning the f i tment  with the neck opening to  al low proper  

seal ing between the f lexible  container  f i lm s t ructure  and the f i tment .  The f i tment  is  

subsequent ly  clamp heat  sealed to  the neck.  This  approach is  cumbersome,  labor  intensive and 

t ime consuming.  

A need exis ts  for  a  process  of  producing a  gusseted f lexible  container  which 

increases  product ion eff ic iencies  such as  shortened product ion t ime,  reduct ion of  manual  tasks  

via  automation,  and a  s t reamlining of  product ion s teps .  

A need fur ther  exis ts  for  a  process  of  producing a  gusseted f lexible  container  with a  

f i tment  having improved impact  s t rength.  

[0005]  

[0006] 
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[0007]  A need fur ther  exis ts  for  a  gusseted f lexible  container  having a  f i tment  with 

improved impact  res is tance and/or  a  thin-wal led f i tment .  

SUMMARY 

[0008]  The present  disclosure provides  a  process  for  producing a  f lexible  container  and the 

resul tant  f lexible  container .  

In an embodiment ,  a  process  for  producing a  f lexible  container  is  provided and 

includes (A) providing a  f lexible  container  with four  panels .  The four  panels  form (i)  a  body 

[0009]  

port ion,  ( i i )  a  neck port ion,  and a  f lare  port ion that  extends from the neck port ion,  ( i i i )  a  

( iv)  The neck tapered t ransi t ion port ion between the body port ion and the neck port ion,  

port ion has  a  reduced width,  and the f lare  port ion has  an expanded end.  The width of  the  f lare  

port ion gradual ly  increases  f rom the neck port ion to  the expanded end of  the  f lare  port ion.  

The process  includes (B) inser t ing a  f i tment  into the f lare  port ion from the expanded end.  

[0010]  The present  disclosure provides  another  process .  In an embodiment ,  a  process  for  

producing a  f lexible  container  is  provided and includes (A) providing a  f lexible  container  with 

four  panels ,  the  four  panels  forming (i)  a  body port ion,  ( i i )  a  neck port ion,  ( i i i )  a  tapered 

t ransi t ion port ion between the body port ion and the neck port ion,  and (iv)  the  neck port ion has  

a  reduced width.  The process  includes (B) adding,  through the neck port ion,  a  f lowable 

substance into the container  inter ior ;  and (C) seal ing the neck port ion.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011]  FIG.  1  is  a  f ront  e levat ion view of  a  f lexible  container  in  a  col lapsed configurat ion in  

accordance with an embodiment  of  the present  disclosure.  

[0012]  FIG.  2  is  an exploded s ide elevat ion view of  a  panel  sandwich.  

[0013]  FIG.  3  is  a  perspect ive view of  the f lexible  container  of  FIG.  1  in an expanded 

configurat ion and in accordance with an embodiment  of  the  present  disclosure.  

[0014]  FIG.  4  is  a  bot tom plan view of  the  expanded f lexible  container  of  FIG.  3  in 

accordance with an embodiment  of  the  present  disclosure.  

[0015]  FIG.  5  is  a  top plan view of  the  f lexible  container  of  FIG.  3 .  

[0016]  FIG.  6  is  an enlarged view of  area 6  of  FIG.  1  
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[0017] FIG.  7  is  a  perspect ive view of  a  mandrel  and a  f i tment  in  accordance with an 

embodiment  of  the  present  disclosure.  

[0018] FIG.  8  is  a  perspect ive view of  a  mandrel  support ing a  f i tment  in  accordance with an 

embodiment  of  the  present  disclosure.  

[0019] FIG.  9  is  a  perspect ive view of  a  f i tment  being inser ted into the expanded end of  the  

f lare  port ion in  accordance with an embodiment  of  the  present  disclosure.  

[0020] FIG.  10 is  a  perspect ive view of  a  f i tment  being inser ted into the expanded end of  

the  f lare  port ion in accordance with an embodiment  of  the  present  disclosure.  

[0021] FIG.  11 is  a  perspect ive view of  a  f i tment  being inser ted into the neck port ion in 

accordance with an embodiment  of  the  present  disclosure.  

[0022] FIG.  12 is  a  perspect ive view of  the  f i tment  being sealed to  the neck port ion in 

accordance with an embodiment  of  the  present  disclosure.  

[0023] FIG.  13 is  a  perspect ive view of  the f i tment  being sealed to  the neck port ion in 

accordance with an embodiment  of  the  present  disclosure.  

[0024] FIGS.  14-15 are  perspect ive views of  a  scoring device in  accordance with an 

embodiment  of  the  present  disclosure.  

[0025] FIG,  16 is  a  perspect ive view of  an excess  f lare  port ion in accordance with an 

embodiment  of  the  present  disclosure.  

[0026] FIG.  17 is  a  perspect ive view of  a  f lexible  container  with a  f i tment  in  accordance with 

an embodiment  of  the  present  disclosure.  

[0027] FIG.  18 is  a  perspect ive view of  a  f lexible  container  with a  neck seal  in  accordance 

with an embodiment  of  the  present  disclosure.  

[0028] FIG.  19 is  a  perspect ive view of  a  f lexible  container  with a  f lare  seal  in  accordance 

with an embodiment  of  the  present  disclosure.  

DETAILED DESCRIPTION 

The present  disclosure provides  a  process  and a  f lexible  container  produced from 

the process .  In an embodiment ,  the  process  includes (A) providing a  f lexible  container  with 

four  panels .  The four  panels  form (i)  a  body port ion;  ( i i )  a  neck port ion,  and a  f lare  port ion that  

extends from the neck port ion;  ( i i i )  a  tapered t ransi t ion port ion between the body port ion and 

[0029] 
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the  neck port ion;  and (iv)  the  neck port ion has  a  reduced width,  the  f lare  port ion has  an 

expanded end;  and the width of  the  f lare  port ion gradual ly  increases  f rom the neck port ion to  

the f lare  expanded end ( i .e. ,  the  expanded end of  the  f lare  port ion) .  The process  includes (B) 

inser t ing a  f i tment  into the f lare  port ion from the expanded end.  

Flexible  container  

[0030] The process  includes providing a  f lexible  container  10.  Flexible  container  10 has  a  

col lapsed configurat ion (as  shown in FIG.  1)  and has  an expanded configurat ion (shown in FIGS.  

3 ,  4 ,  5) .  FIG.  1  shows the f lexible  container  10 having a  bot tom sect ion I ,  a  body sect ion II ,  a  

tapered t ransi t ion sect ion III ,  a  neck sect ion IV,  and a  f lare  sect ion V.  In the  expanded 

configurat ion,  the  bot tom sect ion I forms a  bot tom segment  26.  The body sect ion II  forms a  

body port ion.  The tapered t ransi t ion sect ion III  forms a  tapered t ransi t ion port ion.  The neck 

sect ion IV forms a  neck port ion.  The f lare  sect ion V forms a  f lare  port ion.  

[0031] The f lexible  container  10 is  made from four  panels .  During the fabricat ion process ,  

the  panels  are  formed when one or  more webs of  f i lm mater ia l  are  sealed together .  While  the  

webs may be separate  pieces  of  f i lm mater ia l ,  i t  wi l l  be  appreciated that  any number of  the  

seams between the webs could be "pre-made,"  as  by folding one or  more of  the  source webs to  

create  the effect  of  a  seam or  seams.  For  example,  i f  i t  were desired to  fabricate  the present  

f lexible  container  f rom two webs instead of  four ,  the  bot tom, lef t  center ,  and r ight  center  webs 

could be a  s ingle  folded web,  instead of  three separate  webs.  Similar ly ,  one,  two,  or  more webs 

may be used to  produce each respect ive panel  ( i .e. ,  a bag-in-a-bag configurat ion or  a  bladder  

configurat ion) .  

FIG.  2  shows the relat ive posi t ions of  the  four  webs as  they form four  panels  ( in  a  

"one up" configurat ion)  as  they pass  through the fabricat ion process .  For  c lar i ty ,  the  webs are  

shown as  four  individual  panels ,  the  panels  separated and the heat  seals  not  made,  

const i tuent  webs form f i rs t  gusset  panel  18,  second gusset  panel  20,  f ront  panel  22 and rear  

panel  24.  The panels  18-24 are  a  mult i layer  f i lm as  discussed in detai l  below.  The gusset  fold 

l ines  60 and 62 are  shown in FIGS.  1  and 2.  

As shown in FIG.  2 ,  the  folded gusset  panels  18,  20 are  placed between the rear  

[0032] 

The 

[0033] 

panel  24 and the front  panel  22 to  form a "panel  sandwich."  The gusset  panel  18 opposes  the 
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gusset  panel  20.  The edges of  the  panels  18-24 are  configured,  or  otherwise arranged,  to  form 

a common periphery 11 as  shown in FIG.  1 .  The f lexible  mult i layer  f i lm of  each panel  web is  

configured so that  the heat  seal  layers  face each other .  The common periphery 11 includes the 

bot tom seal  area including the bot tom end of  each panel .  

[0034] When the container  10 is  in  the  col lapsed configurat ion,  the  f lexible  container  is  in  a  

f la t tened,  or  in  an otherwise evacuated s ta te .  The gusset  panels  18,  20 fold inwardly (dot ted 

gusset  fold l ines  60,  62 of  FIG.  1)  and are  sandwiched by the front  panel  22 and the rear  panel  

24.  

FIGS.  3-5 show flexible  container  10 in the  expanded configurat ion.  The f lexible  

container  10 has  four  panels ,  a  f ront  panel  22,  a  back panel  24,  a  f i rs t  gusset  panel  18 and a  

second gusset  panel  20.  The four  panels  18,  20,  22,  and 24 form the body sect ion II  and extend 

toward a  top end 44 and extend toward a  bot tom end 46 of  the container  10.  Sect ions III ,  IV,  

and V (respect ive tapered t ransi t ion sect ion,  neck sect ion,  and f lare  sect ion)  form a top 

[0035] 

segment  28.  Sect ion I (bot tom sect ion)  forms a  bot tom segment  26.  

[0036] The four  panels  18,  20,  22 and 24 can each be composed of  a  separate  web of  f i lm 

mater ia l .  The composi t ion and s t ructure  for  each web of  f i lm mater ia l  can be the same or  

different .  Alternat ively,  one web of  f i lm mater ia l  may also be used to  make al l  four  panels  and 

the top and bot tom segments .  In a  fur ther  embodiment ,  two or  more webs can be used to  

make each panel .  

[0037] In  an embodiment ,  four  webs of  f i lm mater ia l  are  provided,  one web of  f i lm for  each 

respect ive panel  18,  20,  22,  and 24.  The process  includes seal ing edges of  each f i lm to  the 

adjacent  web of  f i lm to  form peripheral  seals  41 (FIGS.  1 ,  3 ,  4 ,  5) .  The per ipheral  tapered seals  

40a-40d are  located on the bot tom segment  26 of  the  container  as  shown in FIG.  4 .  The 

per ipheral  seals  41 are  located on the s ide edges of  the  container  10.  Consequent ly  the process  

includes forming a  c losed bot tom sect ion I ,  a  c losed body sect ion II ,  and a  closed tapered 

t ransi t ion sect ion III .  

[0038] To form the top segment  28 and the bot tom segment  26,  the  four  webs of  f i lm 

For  instance,  the  top converge together  a t  the respect ive end and are  sealed together ,  

segment  28 can be def ined by extensions of  the  panels  sealed together  a t  the tapered 

5  
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t ransi t ion sect ion III ,  the  neck sect ion IV,  and the f lare  sect ion V.  The top end 44 includes four  

top panels  28a-28d (FIG.  5)  of  f i lm that  def ine the top segment  28.  The bot tom segment  26 can 

be def ined by extensions of  the  panels  sealed together  a t  the bot tom sect ion I.  The bot tom 

segment  26 can also have four  bot tom panels  26a-26d of  f i lm sealed together  and can also be 

def ined by extensions of  the  panels  a t  the opposi te  end 46 as  shown in FIG.  4 .  

[0039]  The neck port ion can extend from the transi t ion port ion.  Alternat ively,  the  neck 

port ion can extend from one of  the  four  panels  of  the  body port ion,  or  f rom a corner  of  the 

body port ion.  

[0040]  In an embodiment ,  the  neck 30 is  posi t ioned a t  a  midpoint  of  the  top segment  28.  

The neck 30 may (or  may not)  be  s ized smaller  than a  width of  the  body sect ion III ,  such that  

the neck 30 can have an area that  is  less  than a  total  area of  the  top segment  28.  The locat ion 

of  the  neck 30 can be anywhere on the top segment  28 of  the container  10.  

[0041]  In an embodiment ,  the  neck is  formed from two or  more panels .  In  a  fur ther  

embodiment ,  the  neck 30 is  formed from four  panels .  

[0042]  Although FIGS.  1  and 3  show the f lexible  container  10 with a  top handle  12 and a  

bot tom handle  14,  i t  is  understood the f lexible  container  may be fabricated without  handles  or  

with only one handle .  When the f lexible  container  has  a  top handle ,  the  neck is  preferably 

located on the top segment  between the handle  legs  to  faci l i ta te  easy pouring.  

[0043]  In an embodiment ,  the  neck 30 is  located in  the  top segment  28 and is  centered 

between the legs 13 of  the top handle  12.  

[0044]  The four  panels  of  f i lm that  form the f lexible  container  10 extend from the body 

sect ion II  ( forming body port ion 47) ,  to  the tapered t ransi t ion sect ion III  ( forming tapered 

t ransi t ion port ion 48) ,  to  form a neck port ion 30 (in the  neck sect ion IV) and a  f lare  port ion 50 

(in the  f lare  sect ion V).  The four  panels  of  f i lm also extend from the body sect ion II  to  the 

bot tom sect ion I ( forming bot tom port ion 49) .  When the f lexible  container  10 is  in  the  

col lapsed configurat ion (FIG.  1) ,  the  neck port ion 30 has  a  width that  is  less  than the width of  

the  tapered t ransi t ion sect ion III ,  includes the neck port ion has  a  "reduced width."  The f lare  

port ion 50 extends from the neck port ion 30.  FIGS.  1  and 3  show the f lare  port ion 50 and the 

neck port ion 30 form an access  opening into the f lexible  container  inter ior .  As shown in FIGS.  1 ,  
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3 and 5,  the  f lare  port ion 50 has  an expanded end 51 and the width of  the  f lare  port ion 50 

gradual ly  increases  f rom the neck port ion 30 to  the expanded end 51.  The f lare  s ides  52 extend 

outwardly toward the handle  legs  13,  15 when moving from the neck port ion 30 to  the 

expanded end 51.  The panels  are  sealed together  to  form a  closed bot tom sect ion,  a  closed 

body sect ion,  and a  closed tapered t ransi t ion sect ion.  Nonlimit ing examples  of  sui table  heat ing 

procedures  include heat  seal ing and/or  ul t rasonic  seal ing.  When the container  10 is  in  the  

expanded configurat ion,  the  expanded end 51 of  the  f lare  port ion 50 is  open or  is  o therwise 

unsealed.  When the f lexible  container  10 is  in  the  col lapsed configurat ion,  the  expanded end 

51 is  unsealed and is  openable .  The open expanded end 51 permits  access  to  the container  

inter ior  through the f lare  port ion 50 and the neck port ion 30 as  shown in FIGS.  3  and 5.  

[0045] 

the  neck port ion 30,  as  shown in FIG.  1 .  

The expanded end 51 has a  width G having a  length that  is  greater  than a  width F of  

In an embodiment ,  the  length of  width G ( in  

mil l imeters ,  mm) is  f rom 1.1,  or  1.2,  or  1 .5 ,  or  2.0,  or  3.0,  or  4 .0  to  5.0,  or  6.0,  or  7.0,  or  8 .0  

t imes greater  than the length of  width F.  

[0046] When the f lexible  container  10 is  in  the  expanded configurat ion (as  shown in FIG.  3) ,  

the  f lare  port ion 50 def ines  a  f rustoconical-shaped inner  volume whereby the diameter  of  the  

f lare  port ion 50 increases  gradual ly  when moving from the neck port ion 30 to  the expanded 

end 51.  

As shown in FIGS.  1 ,  3-4,  the  f lexible  bot tom handle  14 can be posi t ioned a t  a  

bot tom end 46 of  the  container  10 such that  the bot tom handle  14 is  an extension of  the  

[0047] 

bottom segment  26.  

Each panel  includes a  respect ive bot tom face.  FIG.  4  shows four  t r iangle-shaped 

bot tom faces  26a-26d,  each bot tom face being an extension of  a  respect ive f i lm panel .  The 

bot tom faces  26a-26d make up the bot tom segment  26.  The four  panels  26a-26d come 

together  a t  a  midpoint  of  the  bot tom segment  26.  The bot tom faces  26a-26d are  sealed 

together ,  such as  by using a  heat-seal ing technology,  to  form the bot tom handle  14.  For  

instance,  a  weld can be made to  form the bot tom handle  14,  and to  seal  the  edges of  the  

bot tom segment  26 together .  Nonlimit ing examples  of  sui table  heat-seal ing technologies  

[0048] 
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include hot  bar  seal ing,  hot  die  seal ing,  impulse seal ing,  high f requency seal ing,  or  ul t rasonic  

seal ing methods.  

[0049] FIG.  4  shows bot tom segment  26.  Each panel  18,  20,  22,  24 has  a  respect ive bot tom 

face 26a-26d that  is  present  in  the  bot tom segment  26.  Each bot tom face is  bordered by two 

opposing per ipheral  tapered seals  40a-40d.  Each per ipheral  tapered seal  40a-40d extends from 

a respect ive per ipheral  seal  41.  The per ipheral  tapered seals  for  the front  panel  22 and the rear  

panel  24 have an inner  edge 29a-29d (FIG.  4)  and an outer  edge 31 (FIG.  6) .  The per ipheral  

tapered seals  40a-40d converge a t  a  bot tom seal  area 33 (FIG.  1 ,  FIG.  4 ,  FIG.  6) .  

[0050] The front  panel  bot tom face 26a includes a  f i rs t  l ine  A def ined by the inner  edge 29a 

of  the  f i rs t  per ipheral  tapered seal  40a and a  second l ine B def ined by the inner  edge 29b of  the  

second per ipheral  tapered seal  40b.  The f i rs t  l ine  A intersects  the  second l ine B a t  an apex 

point  35a in the  bot tom seal  area 33.  The front  panel  bot tom face 26a has  a  bot tom dis ta lmost  

inner  seal  point  37a ("BDISP 37a") .  The BDISP 37a is  located on the inner  edge.  

[0051] The apex point  35a is  separated from the BDISP 37a by a  dis tance S from 0 

mil l imeter  (mm) to  less  than 8.0mm. 

[0052] In  an embodiment ,  the  rear  panel  bot tom face 26c includes an apex point  s imilar  to  

the apex point  on the front  panel  bot tom face.  The rear  panel  bot tom face 26c includes a  f i rs t  

l ine  C def ined by the inner  edge of  the 29c f i rs t  per ipheral  tapered seal  40c and a  second l ine D 

def ined by the inner  edge 29d of  the second per ipheral  tapered seal  40d.  The f i rs t  l ine  C 

intersects  the  second l ine D a t  an apex point  35c in the  bot tom seal  area 33.  The rear  panel  

bot tom face 26c has  a  bot tom dis ta lmost  inner  seal  point  37c ("BDISP 37c") .  The BDISP 37c is  

located on the inner  edge.  The apex point  35c is  separated from the BDISP 37c by a  dis tance T 

from 0 mil l imeter  (mm) to  less  than 8.0mm. 

[0053]  I t  i s  understood the fol lowing descr ipt ion to  the front  panel  bot tom face appl ies  

equal ly  to  the rear  panel  bot tom face,  with reference numerals  to  the rear  panel  bot tom face 

shown in adjacent  c losed parentheses .  

[0054] In  an embodiment ,  the  BDISP 37a (37c)  is  located where the inner  edges 29a (29c)  

and 29b (29d)  intersect .  The dis tance between the BDISP 37a (37c)  and the apex point  35a 

(35c)  is  0mm. 
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[0055] In  an embodiment ,  the  inner  seal  edge diverges  f rom the inner  edges 29a,  29b (29c,  

29d) ,  to  form an inner  seal  arc  39a (front  panel)  and inner  seal  arc  39c (rear  panel)  as  shown in 

FIGS.  4  and 8.  The BDISP 37a (37c)  is  located on the inner  seal  arc  39a (39c) .  The apex point  

35a (apex point  35c)  is  separated from the BDISP 37a (BDISP 37c)  by the dis tance S (dis tance T)  

which is  f rom greater  than 0mm, or  1 .0mm, or  2.0mm, or  2.6mm, or  3 .0mm, or  3.5mm, or  

3 .9mm, to  4.0mm, or  4 .5mm, or  5.0mm, or  5.2mm, or  5 .3mm, or  5 .5mm, or  6 .0mm, or  6 .5mm, 

or  7.0mm, or  7 .5mm, or  7.9mm. 

[0056] In  an embodiment ,  apex point  35a (35c)  is  separated from the BDISP 37a (37c)  by 

the dis tance S (dis tance T)  which is  f rom greater  than 0mm to less  than 6.0mm. 

[0057]  In an embodiment ,  the  dis tance from S (dis tance T)  f rom the apex point  35a (35c)  to  

the BDISP 37a (37c)  is  f rom greater  than 0mm, or  0 .5mm or  1.0mm, or  2.0mm to 4.0mm or  

5.0mm or  less  than 5.5mm. 

[0058] In  an embodiment ,  apex point  35a (apex point  35c)  is  separated from the BDISP 37a 

(BDISP 37c)  by the dis tance S (dis tance T) which is  f rom 3.0mm, or  3 .5mm, or  3.9mm, to  

4.0mm, or  4 .5mm, or  5 .0mm, or  5 .2mm, or  5 .3mm, or  5 .5mm. 

[0059] In  an embodiment ,  the  dis ta l  inner  seal  arc  39a (39c)  has  a  radius  of  curvature  f rom 

0mm, or  greater  than 0mm, or  1 .0mm to 19.0mm, or  20.0mm. 

[0060] In  an embodiment ,  each per ipheral  tapered seal  40a-40d (outs ide edge)  and an 

extended l ine f rom respect ive per ipheral  seal  41 (outs ide edge)  form an angle  G as  shown in 

FIG.  1 .  The angle  G is  f rom 40° or  42°,  or  44°,  or  45° to  46°,  or  48,  or  50°.  In an embodiment ,  

angle  G is  45°.  

[0061] The bot tom segment  26 includes a  pair  of  gussets  54 and 56 formed thereat ,  which 

are  essent ia l ly  extensions of  the  bot tom faces  26a-26d.  The gussets  54 and 56 can faci l i ta te  the  

abi l i ty  of  the  f lexible  container  10 to  s tand upright .  These gussets  54 and 56 are  formed from 

excess  mater ia l  f rom each bot tom face 26a-26d that  are  joined together  to  form the gussets  54 

and 56.  The t r iangular  port ions of  the  gussets  54 and 56 comprise  two adjacent  bot tom 

segment  panels  sealed together  and extending into i ts  respect ive gusset .  For  example,  

adjacent  bot tom faces  26a and 26d extend beyond the plane of  their  bot tom surface along an 

intersect ing edge and are  sealed together  to  form one s ide of  a  f i rs t  gusset  54.  Similar ly ,  
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adjacent  bot tom faces  26c and 26d extend beyond the plane of  their  bot tom surface along an 

intersect ing edge and are  sealed together  to  form the other  s ide of  the  f i rs t  gusset  54.  

Likewise,  a  second gusset  56 is  s imilar ly  formed from adjacent  bot tom faces  26a-26b and 26b-

26c.  The gussets  54 and 56 can contact  a  port ion of  the  bot tom segment  26,  where the gusset  

port ions gussets  54 and 56 can contact  bot tom faces  26b and 26d covering them, while  bot tom 

segment  panels  26a and 26c remain exposed at  the  bot tom end 46.  

[0062] As shown in FIGS.  3-4,  the  gussets  54 and 56 of  the f lexible  container  10 can fur ther  

extend into the bot tom handle  14.  In the  aspect  where the gussets  54 and 56 are  posi t ioned 

adjacent  bot tom segment  panels  26b and 26d,  the  bot tom handle  14 can also extend across  

bot tom faces  26b and 26d,  extending between the pair  of  panels  18 and 20.  The bot tom 

handle  14 can be posi t ioned along a  center  port ion or  midpoint  of  the  bot tom segment  26 

between the front  panel  22 and the rear  panel  24.  

[0063] The top handle  12 and the bot tom handle  14 can comprise  up to  four  plys  of  f i lm 

sealed together  for  a  four  panel  container  10.  When more than four  panels  are  used to  make 

the container ,  the  handles  can include the same number of  panels  used to  produce the 

container .  Any port ion of  the  handles  12,  14 where al l  four  plys  are  not  completely sealed 

together  by the heat-seal ing method,  can be adhered together  in  any appropriate  manner ,  such 

as  by a  tack seal  to  form a ful ly-sealed mult i layer  handle .  Alternat ively,  the  top handle  can be 

made from as  few as  a  s ingle  ply of  f i lm from one panel  only or  can be made from only two 

pl ies  of  f i lm from two panels .  The handles  12,14 can have any sui table  shape and general ly  wil l  

take the shape of  the  f i lm end.  For  example,  typical ly  the  web of  f i lm has  a  rectangular  shape 

when unwound,  such that  i ts  ends have a  s t ra ight  edge.  Therefore ,  the  handles  12,  14 would 

also have a  rectangular  shape.  

[0064] Addit ional ly ,  the  bot tom handle  14 can contain a  handle  opening 16 or  cutout  

sect ion therein s ized to  f i t  a  user 's  hand,  as  can be seen in FIG.  1 .  The handle  opening 16 can be 

any shape that  is  convenient  to  f i t  the  hand and,  in  one aspect ,  the  handle  opening 16 can have 

a  general ly  oval  shape.  In another  aspect ,  the  handle  opening 16 can have a  general ly  

rectangular  shape.  Addit ional ly ,  the  handle  opening 16 of  the bot tom handle  14 can also have 

a  f lap 38 that  comprises  the cut  mater ia l  that  forms the handle  opening 16.  To def ine the 
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handle  opening 16,  the handle  14 can have a  sect ion that  is  cut  out  of  the  mult i layer  handle  14 

along three s ides  or  port ions while  remaining at tached at  a  fourth s ide or  lower port ion.  This  

provides  a  f lap of  mater ia l  38 that  can be pushed through the opening 16 by the user  and 

folded over  an edge of  the  handle  opening 16 to  provide a  relat ively smooth gr ipping surface a t  

an edge that  contacts  the user 's  hand.  If  the  f lap of  mater ia l  were completely cut  out ,  this  

would leave an exposed fourth s ide or  lower edge that  could be relat ively sharp and could 

possibly cut  or  scratch the hand when placed there .  

[0065] Furthermore,  a  port ion of  the  bot tom handle  14 at tached to  the bot tom segment  26 

can contain a  dead machine fold 42 or  a  score l ine that  provides  for  the handle  14 to  

consis tent ly  fold in  the  same direct ion,  as  i l lustrated in  FIG.  3 .  The machine fold 42 can 

comprise  a  fold l ine that  permits  folding in a  f i rs t  d i rect ion toward the front  s ide panel  22 and 

restr ic ts  folding in a  second direct ion toward the rear  panel  24.  The term "restr ic ts"  as  used 

throughout  this  appl icat ion can mean that  i t  i s  easier  to  move in one direct ion,  or  the f i rs t  

d i rect ion,  than in an opposi te  direct ion,  such as  the second direct ion.  The machine fold 42 can 

cause the handle  14 to  consis tent ly  fold in  the  f i rs t  d i rect ion because i t  can be thought  of  as  

providing a  general ly  permanent  fold l ine in  the  handle  that  is  predisposed to  fold in  the  f i rs t  

d i rect ion X,  ra ther  than in the  second direct ion Y.  This  machine fold 42 of  the  bot tom handle  

14 can serve mult iple  purposes ,  one being that  when a  user  is  t ransferr ing the product  f rom the 

container  10 they can grasp the bot tom handle  14 and i t  wil l  easi ly  bend in the  f i rs t  direct ion X 

to  assis t  in  pouring.  Secondly,  when the f lexible  container  10 is  s tored in an upright  posi t ion,  

the  machine fold 42 in the  bot tom handle  14 encourages the handle  14 to  fold in  the  f i rs t  

d i rect ion X a long the machine fold 42,  such that  the bot tom handle  14 can fold underneath the 

container  10 adjacent  one of  the  bot tom segment  panels  26a,  as  shown in FIG.  4 .  The weight  of  

the  product  can also apply a  force to  the bot tom handle  14,  such that  the weight  of  the  product  

can fur ther  press  on the handle  14 and maintain the handle  14 in the  folded posi t ion in the  f i rs t  

d i rect ion X.  As wil l  be  discussed herein,  the  top handle  12 can also contain a  s imilar  machine 

fold that  a lso al lows i t  to  fold consis tent ly  in  the  same firs t  d i rect ion X as  the bot tom handle  14.  

[0066] Addit ional ly ,  as  the f lexible  container  10 is  evacuated and less  product  remains,  the  

bot tom handle  14 can cont inue to  provide support  to  help the f lexible  container  10 to  remain 
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standing upright  unsupported and without  t ipping over .  Because the bot tom handle  14 is  

sealed general ly  a long i ts  ent i re  length extending between the pair  of  gusset  panels  18 and 20,  

i t  can help to  keep the gussets  54 and 56 (FIG.  1,  FIG.  3)  together  and cont inue to  provide 

support  to  s tand the container  10 upright  even as  the container  10 is  emptied.  

[0067] As seen in FIGS.  1 ,  3 ,  and 5,  the  top handle  12 can extend from the top segment  28 

and,  in  par t icular ,  can extend from the four  panels  28a-28d that  make up the top segment  28.  

The four  panels  28a-28d of  f i lm that  extend into the top handle  12 are  al l  sealed together  to  

form a mult i - layer  top handle  12.  The top handle  12 can have a  U-shape and,  in  par t icular ,  an 

upside down U-shape with a  horizontal  upper  handle  port ion 12a having two pairs  of  spaced 

legs  13 and 15 extending therefrom. The pair  of  legs  13 and 15 extend from the top segment  

28,  adjacent  the  neck port ion 30.  

[0068] A port ion of  the  top handle  12 can extend above the neck port ion 30 and above the 

top segment  28 when the handle  12 is  extended in a  posi t ion perpendicular  to  the top segment  

28 and,  in  par t icular ,  the  ent i re  upper  handle  port ion 12a can be above the f lare  port ion 50 and 

the top segment  28.  The two pairs  of  legs  13 and 15 along with the upper  handle  port ion 12a 

together  make up the handle  12 surrounding a  handle  opening that  al lows a  user  to  place their  

hand therethrough and grasp the upper  handle  port ion 12a of  the  handle  12.  

[0069] As with the bot tom handle  14,  the  top handle  12 also can have a  dead machine fold 

that  permits  folding in a  f i rs t  d i rect ion toward the front  s ide panel  22 and restr ic ts  folding in a  

second direct ion toward the rear  s ide panel  24.  The machine fold can be located in each of  the  

pair  of  legs  13,  15 at  a  locat ion where the seal  begins ,  The handle  12 can be adhered together ,  

such as  with a  tack adhesive,  for  example.  The machine fold in  the  handle  12 can al low for  the 

handle  12 to  be incl ined to  fold or  bend consis tent ly  in  the  same firs t  d i rect ion X as  the bot tom 

handle  14,  ra ther  than in the  second direct ion Y.  As shown in FIGS.  1 ,  3 ,  and 5,  the  handle  12 

can l ikewise contain a  f lap port ion 36,  that  folds  upwards toward the upper  handle  port ion 12a 

of  the handle  12 to  create  a  smooth gr ipping surface of  the  handle  12,  as  with the bot tom 

handle  14,  such that  the handle  mater ia l  is  not  sharp and can protect  the  user 's  hand from 

get t ing cut  on any sharp edges of  the  handle  12.  
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In  an embodiment ,  e i ther  top handle  12 or  bot tom handle  14 can be "a  punch-out  

handle ,"  that  is ,  a  handle  formed by a  process  the cuts  out  or  "punches" f i lm mater ia l  f rom the 

f lexi le  container ,  thereby removing f i lm mater ia l  f rom the f lexible  container .  The punch-out  

handle  does not  have,  or  is  o therwise void of ,  f lap port ion 36 (for  top handle  12)  and/or  f lap 

port ion 38 (for  bot tom handle  14) .  

In an embodiment ,  a  gr ip  member can be at tached to  ei ther  the top handle  12 or  

the bot tom handle  14.  The gr ip  member can be placed around top handle  12 and/or  bot tom 

handle  14.  Grip member can also be molded into the f lexible  container .  The gr ip  member can 

[0070] 

[0071] 

be adhesively a t tached to  any port ion of  the  f lexible  container .  The gr ip  member provides  

addi t ional  comfort  to  the user  when carrying,  or  otherwise using,  the  f lexible  container .  The 

In a  fur ther  gr ip  member provides  addi t ional  re inforcement  to  the f lexible  container ,  

embodiment ,  the  grip member can be removed from the f lexible  container  10 af ter  use and be 

re-used with another  f lexible  container .  

[0072] When the container  10 is  in  a  res t  posi t ion,  such as  when i t  i s  s tanding upright  on i ts  

bot tom segment  26,  as  shown in FIG.  3 ,  the  bot tom handle  14 can be folded underneath the 

container  10 along the bot tom machine fold 42 in the  f i rs t  d i rect ion X,  so  that  i t  is  paral le l  to  

the bot tom segment  26 and adjacent  bot tom panel  26a,  and the top handle  12 wil l  

automatical ly  fold a long I ts  machine fold in  the  same f i rs t  direct ion X,  wi th  a  f ront  surface of  

the  handle  12 paral le l  to  a  top sect ion or  panel  28a of  the  top segment  28.  The top handle  12 

folds  in  the  f i rs t  d i rect ion X,  ra ther  than extending s t ra ight  up,  perpendicular  to  the top 

segment  28,  because of  the  machine fold.  Both handles  12 and 14 are  incl ined to  fold in  the  

same direct ion X,  such that  upon dispensing,  the  handles  can fold the same direct ion,  re la t ively 

paral le l  to  i ts  respect ive end panel  or  end segment ,  to  make dispensing easier  and more 

control led.  Therefore ,  in  a  res t  posi t ion,  the  handles  12 and 14 are  both folded general ly  

paral le l  to  one another .  Addit ional ly ,  the  container  10 can s tand upright  even with the bot tom 

handle  14 posi t ioned underneath the upright  container  10.  

[0073] The mater ia l  of  construct ion of  the  f lexible  container  10 can comprise  food-grade 

plast ic .  For  instance,  nylon,  polypropylene,  polyethylene such as  high densi ty  polyethylene 

(HDPE) and/or  low densi ty  polyethylene (LDPE) may be used as  discussed la ter .  The f i lm of  the  
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plast ic  container  10 can have a  thickness  and barr ier  propert ies  that  is  adequate  to  maintain 

product  and package integri ty  during manufactur ing,  dis t r ibut ion,  product  shelf  l i fe  and 

customer usage.  

[0074] 

micrometers ,  

micrometers ,  or  400 micrometers .  

In an embodiment ,  the  f lexible  mult i layer  f i lm has  a  thickness  f rom 100 

or  200 micrometers ,  or  250 micrometers  to  300 micrometers ,  or  350 

In an embodiment ,  the  f i lm mater ia l  provides  the 

appropriate  a tmosphere within the f lexible  container  10 to  maintain the product  shelf  l i fe  of  a t  

least  about  180 days.  Such f i lms can comprise  an oxygen barr ier  f i lm,  such as  a  f i lm having a  

low oxygen t ransmission rate  (OTR) f rom greater  than 0  to  0.4 cc/m 2 /a tm/24 hrs  a t  23 0C and 

80% relat ive humidi ty  (RH).  Addit ional ly ,  the  f lexible  mult i layer  f i lm can also comprise  a  water  

vapor  barr ier  f i lm,  such as  a  f i lm having a  low water  vapor  t ransmission rate  (WVTR) f rom 

greater  than 0  to  15 g/m 2 /24 hrs  a t  38 0C and 90% RH. Moreover ,  i t  may be desirable  to  use 

mater ia ls  of  construct ion having oi l  and/or  chemical  res is tance par t icular ly  in  the  seal  layer ,  but  

The f lexible  mult i layer  f i lm can be ei ther  pr intable  or  not  l imited to  just  the  seal  layer ,  

compat ible  to  receive a  pressure sensi t ive label  or  other  type of  label  for  displaying of  indicia  on 

the f lexible  container  10.  

[0075] In  an embodiment  the f i lm can also be made of  non-food grade resins  for  producing 

containers  for  mater ia ls  other  than food.  

[0076] In  an embodiment ,  each panel  is  made from a f lexible  mult i layer  f i lm having a t  least  

one,  or  a t  least  two,  or  a t  least  three layers .  The f lexible  mult i layer  f i lm is  res i l ient ,  f lexible ,  

deformable,  and pl iable .  The s t ructure  and composi t ion of  the  f lexible  mult i layer  f i lm for  each 

panel  may be the same or  different .  For  example,  each of  the  four  panels  can be made from a 

separate  web,  each web having a  unique s t ructure  and/or  unique composi t ion,  f inish,  or  pr int .  

Alternat ively,  each of  the  four  panels  can be the same structure  and the same composi t ion.  

In an embodiment ,  each panel  18,  20,  22,  24 is  a  f lexible  mult i layer  f i lm having the [0077] 

same structure  and the same composi t ion.  

The f lexible  mult i layer  f i lm may be (i)  a  coextruded mult i layer  s t ructure  or  ( i i )  a  

laminate ,  or  ( i i i )  a  combinat ion of  ( i )  and (i i ) .  In  an embodiment ,  the  f lexible  mult i layer  f i lm has  

a t  least  three layers :  a  seal  layer ,  an outer  layer ,  and a  t ie  layer  between.  The t ie  layer  adjoins  

[0078] 

14 



WO 2016/011153 PCT/US2015/040568 

the  seal  layer  to  the outer  layer .  The f lexible  mult i layer  f i lm may include one or  more opt ional  

inner  layers  disposed between the seal  layer  and the outer  layer .  

[0079]  In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm having a t  least  

two,  or  three,  or  four ,  or  f ive,  or  s ix ,  or  seven to  eight ,  or  nine,  or  10,  or  11,  or  more layers .  

Some methods,  for  example,  used to  construct  f i lms are  by cast  co-extrusion or  blown co-

extrusion methods,  adhesive laminat ion,  extrusion laminat ion,  thermal  laminat ion,  and 

coat ings such as  vapor  deposi t ion.  Combinat ions of  these methods are  also possible .  Fi lm 

layers  can comprise ,  in  addi t ion to  the polymeric  mater ia ls ,  addi t ives  such as  s tabi l izers ,  s l ip  

addi t ives ,  ant iblocking addi t ives ,  process  aids ,  c lar i f iers ,  nucleators ,  p igments  or  colorants ,  

f i l lers  and reinforcing agents ,  and the l ike as  commonly used in the  packaging industry.  I t  i s  

par t icular ly  useful  to  choose addi t ives  and polymeric  mater ia ls  that  have sui table  organolept ic  

and or  opt ical  propert ies .  

[0080]  In another  embodiment ,  the  f lexible  mult i layer  f i lm can comprise  a  bladder  wherein 

two or  more f i lms that  are  adhered in such a  manner  as  to  al low some delaminat ion of  one or  

more pl ies  to  occur  during a  s ignif icant  impact  such that  the inside f i lm maintains  integri ty  and 

cont inues to  hold contents  of  the  container .  

[0081]  Nonlimit ing examples  of  sui table  polymeric  mater ia ls  for  the  seal  layer  include 

olef in-based polymer ( including any ethylene /Cs-Cio  a-olef in  copolymers  l inear  or  branched) ,  

propylene-based polymer ( including plastomer and elastomer,  random propylene copolymer,  

propylene homopolymer,  and propylene impact  copolymer) ,  e thylene-based polymer ( including 

plastomer and elastomer,  high densi ty  polyethylene ("HOPE"),  low densi ty  polyethylene 

("LDPE"),  l inear  low densi ty  polyethylene ("LLDPE"),  medium densi ty  polyethylene ("MDPE"),  

e thylene-acryl ic  acid or  ethylene-methacryl ic  acid and their  ionomers  with zinc,  sodium, 

l i thium, potassium, magnesium sal ts ,  e thylene vinyl  acetate  copolymers  and blends thereof .  

Nonlimit ing examples  of  sui table  polymeric  mater ia l  for  the  outer  layer  include [0082] 

those used to  make biaxial ly  or  monoaxial ly  or iented f i lms for  laminat ion as  wel l  as  coextruded 

f i lms.  Some nonl imit ing polymeric  mater ia l  examples  are  biaxial ly  or iented polyethylene 

terephthalate  (OPET),  monoaxial ly  or iented nylon (MON),  biaxial ly  or iented nylon (BON),  and 

biaxial ly  or iented polypropylene (BOPP).  Other  polymeric  mater ia ls  useful  in  construct ing f i lm 
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layers  for  s t ructural  benefi t  are  polypropylenes (such as  propylene homopolymer,  random 

propylene copolymer,  propylene impact  copolymer,  thermoplast ic  polypropylene (IPO) and the 

l ike,  propylene-based plastomers  (e .g . ,  VERSIFY™ or  VISTAMAX™)),  polyamides (such as  Nylon 

6 ,  Nylon 6,6,  Nylon 6,66,  Nylon 6,12,  Nylon 12 etc . ) ,  polyethylene norbornene,  cycl ic  olef in  

copolymers ,  polyacryloni t r i le ,  polyesters ,  copolyesters  (such as  PETG),  cel lulose es ters ,  

polyethylene and copolymers  of  e thylene (e .g . ,  LLDPE based on ethylene octene copolymer 

such as  DOWLEX™, blends thereof ,  and mult i layer  combinat ions thereof .  

[0083]  Nonlimit ing examples  of  sui table  polymeric  mater ia ls  for  t ie  layer  include 

funct ional ized ethylene-based polymers  such as  ethylene-vinyl  acetate  ("EVA"),  polymers  with 

maleic  anhydride-graf ted to  polyolef ins  such as  any polyethylene,  e thylene-copolymers ,  or  

polypropylene,  and ethylene acrylate  copolymers  such an ethylene methyl  acrylate  ("EMA"),  

glycidyl  containing ethylene copolymers ,  propylene and ethylene based olef in  block copolymers  

INFUSE™ Olef in  Block Copolymers  avai lable  for  the  Dow Chemical  Company and INTUNE™ (PP-

based Olef in  Block Copolymers  avai lable  f rom The Dow Chemical  Company,  and blends thereof .  

[0084]  The f lexible  mult i layer  f i lm may include addi t ional  layers  which may contr ibute  to  

the s t ructural  integri ty  or  provide specif ic  propert ies .  The addi t ional  layers  may be added by 

direct  means or  by using appropriate  t ie  layers  to  the adjacent  polymer layers .  Polymers  which 

may provide addi t ional  mechanical  performance such as  s t i f fness  or  opaci ty ,  as  wel l  polymers  

which may offer  gas  barr ier  propert ies  or  chemical  res is tance can be added to  the s t ructure .  

[0085]  Nonlimit ing examples  of  sui table  mater ia l  for  the opt ional  barr ier  layer  include 

copolymers  of  vinyl idene chlor ide and methyl  acrylate ,  methyl  methacrylate  or  vinyl  chlor ide 

(e .g . ,  SARAN resins  avai lable  f rom The Dow Chemical  Company);  vinylethylene vinyl  a lcohol  

(EVOH),  metal  foi l  (  such as  aluminum foi l ) .  Al ternat ively,  modif ied polymeric  f i lms such as  

vapor  deposi ted aluminum or  s i l icon oxide on such f i lms as  BON, OPET, or  OPP,  can be used to  

obtain barr ier  propert ies  when used in laminate  mult i layer  f i lm.  

[0086]  In an embodiment ,  the  f lexible  mult i layer  f i lm includes a  seal  layer  selected from 

LLDPE (sold under  the t rade name DOWLEX™ (The Dow Chemical  Company)) ,  s ingle-s i te  LLDPE 

substant ia l ly  l inear ,  or  l inear  e thylene alpha-olef in  copolymers ,  including polymers  sold under  

the t rade name AFFINITY™ or  ELITE™ (The Dow Chemical  Company) for  example,  propylene-
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based plastomers  or  e las tomers  such as  VERSIFY™ (The Dow Chemical  Company),  and blends 

thereof .  An opt ional  t ie  layer  is  se lected from ei ther  e thylene-based olef in  block copolymer PE-

OBC (sold as  INFUSE™) or  propylene-based olef in  block copolymer PP-OBC (sold as  INTUNE™).  

The outer  layer  includes greater  than 50 wt% of  res in(s)  having a  melt ing point ,  Tm, that  is  f rom 

25 0C, to  30 oC, or  40°C or  higher  than the melt ing point  of  the  polymer in  the  seal  layer  wherein 

the outer  layer  polymer is  se lected from resins  such as  VERSIFY or  VISTAMAX, ELITE™, HDPE or  

a  propylene-based polymer such as  propylene homopolymer,  propylene impact  copolymer or  

TPO. 

[0087]  In an embodiment ,  the  f lexible  mult i layer  f i lm is  co-extruded.  

[0088] In  an embodiment ,  f lexible  mult i layer  f i lm includes a  seal  layer  selected from LLDPE 

(sold under  the t rade name DOWLEX™ (The Dow Chemical  Company)) ,  s ingle-s i te  LLDPE 

(substant ia l ly  l inear ,  or  l inear ,  olef in  polymers ,  including polymers  sold under  the t rade name 

AFFINITY™ or  ELITE™ (The Dow Chemical  Company) for  example,  propylene-based plastomers  

or  e las tomers  such as  VERSIFY™ (The Dow Chemical  Company),  and blends thereof .  The f lexible  

mult i layer  f i lm also includes an outer  layer  that  is  a  polyamide.  

[0089] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm and includes:  

[0090] ( i )  a  seal  layer  composed of  an olef in-based polymer having a  f i rs t  mel t  

temperature  less  than 105 oC, (Tml);  and 

[0091]  ( i i )  an  outer  layer  composed of  a  polymeric  mater ia l  having a  second melt  

temperature ,  (Tm2),  

[0092] wherein Tm2 -Tml >40 oC. 

[0093] The term "Tm2-Tml" is  the  difference between the melt  temperature  of  the 

polymer in  the  outer  layer  and the melt  temperature  of  the  polymer in  the  seal  layer ,  and is  

a lso referred to  as  "ATm." In an embodiment ,  the  ATm is  f rom 41 0C, or  50°C,  or  75 0C, or  100 oC, 

to  125 0C, or  150 oC, or  175 0C, or  200 oC. 

[0094] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm,  the  seal  layer  is  

composed of  an ethylene-based polymer,  such as  a  l inear  or  a  substant ia l ly  l inear  polymer,  or  a  

s ingle-s i te  catalyzed l inear  or  substant ia l ly  l inear  polymer of  e thylene and an alpha-olef in  

monomer such as  1-butene,  1-hexene or  1-octene,  having a  Tm from 55 0C to 115°C and a  
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densi ty  f rom 0.865 to  0.925 g/cm 3 ,  or  f rom 0.875 to  0.910 g/cm 3 ,  or  f rom 0.888 to  0.900 g/cm 3  

and the outer  layer  is  composed of  a  polyamide having a  Tm from 170 oC to 270 oC. 

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm having a t  least  [0095] 

f ive layers ,  the  coextruded f i lm having a  seal  layer  composed of  an ethylene-based polymer,  

such as  a  l inear  or  substant ia l ly  l inear  polymer,  or  a  s ingle-s i te  catalyzed l inear  or  substant ia l ly  

l inear  polymer of  e thylene and an alpha-olef in  comonomer such as  1-butene,  1-hexene or  1-

octene,  the ethylene-based polymer having a  Tm from 55 0C to  115°C and densi ty  f rom 0.865 to  

0.925 g/cm 3 ,  or  f rom 0.875 to  0.910 g/cm 3 ,  or  f rom 0.888 to  0.900 g/cm 3  and an outermost  

layer  composed of  a  polyamide having a  Tm from 170 oC to 270 oC. 

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm having a t  least  

seven layers .  The seal  layer  is  composed of  an ethylene-based polymer,  such as  a  l inear  or  

substant ia l ly  l inear  polymer,  or  a  s ingle-s i te  catalyzed l inear  or  substant ia l ly  l inear  polymer of  

e thylene and an alpha-olef in  comonomer such as  1-butene,  1-hexene or  1-octene,  the  

ethylene-based polymer having a  Tm from 55 0C to  115 0C and densi ty  f rom 0.865 to  0.925 

g/cm 3 ,  or  f rom 0.875 to  0.910 g/cm 3 ,  or  f rom 0.888 to  0.900 g/cm 3 .  The outer  layer  is  a  

polyamide having a  Tm from 170°C to  270 oC. 

In an embodiment ,  the  f lexible  mult i layer  f i lm includes a  seal  layer  composed of  an 

ethylene-based polymer,  or  a  l inear  or  substant ia l ly  l inear  polymer,  or  a  s ingle-s i te  catalyzed 

l inear  or  substant ia l ly  l inear  polymer of  e thylene and an alpha-olef in  monomer such as  1-

butene,  1-hexene or  1-octene,  having a  heat  seal  ini t ia t ion temperature  (HSIT) f rom 65°Cto less  

than 125 0C. Applicant  discovered that  the seal  layer  with an ethylene-based polymer with a  

HSIT f rom 65°C to  less  than 125 0C advantageously enables  the formation of  secure seals  and 

secure sealed edges around the complex per imeter  of  the  f lexible  container .  The ethylene-

based polymer with HSIT f rom 65 0C to  less  than 125°Q is  a  robust  sealant  which also al lows for  

bet ter  seal ing to  the r igid f i tment  which is  prone to  fai lure .  The ethylene-based polymer with 

HSIT f rom 65 0C to 125' 'C enables  lower heat  seal ing pressure/ temperature  during container  

fabr icat ion.  Lower heat  seal  pressure/ temperature  resul ts  in  lower s t ress  a t  the fold points  of  

the  gusset ,  and lower s t ress  a t  the union of  the  f i lms in  the  top segment  and in the  bot tom 

segment .  This  improves f i lm integri ty  by reducing wrinkl ing during the container  fabr icat ion.  

[0096] 

[0097] 
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Reducing s t resses  a t  the folds  and seams improves the f inished container  mechanical  

performance.  The low HSIT e thylene-based polymer seals  a t  a  temperature  below what  would 

cause the outer  layer  to  be compromised.  

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f ive layer  f i lm,  or  a  

coextruded seven layer  f i lm having a t  least  two layers  containing an ethylene-based polymer.  

The ethylene-based polymer may be the same or  different  in  each layer .  

In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f ive layer ,  or  a  

[0098] 

[0099] 

coextruded seven layer  f i lm having a t  least  two layers  containing a  polyamide polymer.  

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  seven-layer  coextruded f i lm with a  [00100] 

seal  layer  composed of  an ethylene-based polymer,  or  a  l inear  or  substant ia l ly  l inear  polymer,  

or  a  s ingle-s i te  catalyzed l inear  or  substant ia l ly  l inear  polymer of  e thylene and an alpha-olef in  

monomer such as  1-butene,  1-hexene or  1-octene,  having a  Tm from 90 oC to  104 oC. The outer  

layer  is  a  polyamide having a  Tm from 170 oC to 270 oC. The f i lm has  a  ATm from 40 oC to 200 oC. 

The f i lm has  an inner  layer  (f i rs t  inner  layer)  composed of  a  second ethylene-based polymer,  

different  than the ethylene-based polymer in  the  seal  layer .  The f i lm has  an inner  layer  (second 

inner  layer)  composed of  a  polyamide the same or  different  to  the polyamide in  the  outer  layer .  

The seven layer  f i lm has  a  thickness  f rom 100 micrometers  to  250 micrometers .  

[00101] 

f ront  panel  26a.  The fold l ines  60 and 62 of  respect ive gusset  panels  18,  20 are  separated by a  

dis tance U that  is  f rom 0mm, or  greater  than 0mm, or  0 .5mm, or  1 .0mm, or  2 .0mm, or  3 .0mm, 

or  4.0mm, or  5 .0mm to 12.0mm, or  greater  than 60.0mm (for  larger  containers ,  for  example) .  

In  an embodiment ,  dis tance U is  f rom greater  than 0mm to less  than 6.0mm. FIG.  6  shows l ine 

A (def ined by inner  edge 29a)  intersect ing l ine B (def ined by inner  edge 29b)  a t  apex point  35a.  

BDISP 37a is  on the dis ta l  inner  seal  arc  39a.  Apex point  35a is  separated from BDISP 37a by S 

having a  length f rom greater  than 0mm or  1.0mm, or  2 .0mm, or  2 .6mm, or  3 .0mm, or  3 .5mm, 

to  4.0mm, or  4 .5mm, or  5 .0mm, or  5 .2mm, or  5 .5mm, or  6 .0mm, or  6 .5mm, or  

7 .0mm, or  7 .5mm, or  7.9mm. 

[00102] 

converge in the  bot tom seal  area.  The overseal  64 includes 4-ply port ions 66,  where a  port ion 

FIG.  6  shows an enlarged view of  the bot tom seal  area 33 (area 6)  of  FIG.  1  and the 

or  3 .9mm 

In FIG.  6 ,  an overseal  64 is  formed where the four  per ipheral  tapered seals  40a-40d 
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of  each panel  is  heat  sealed to  a  port ion of  every other  panel .  Each panel  represents  1-ply in  

the  4~ply heat  seal .  The overseal  64 also includes a  2-ply port ion 68 where two panels  ( f ront  

panel  and rear  panel)  are  sealed together .  Consequent ly ,  the  "overseal / '  as  used herein,  is  the  

area where the per ipheral  tapered seals  converge that  is  subjected to  a  subsequent  heat  seal  

operat ion (and subjected to  at  least  two heat  seal  operat ions al together) .  The overseal  is  

located in the  per ipheral  tapered seals  and does not  extend into the chamber  of  the f lexible  

container  10.  

[00103]  In an embodiment ,  the  apex point  35a is  located above the overseal  64.  The apex 

point  35a is  separated from, and does not  contact  the  overseal  64.  The BDISP 37a is  located 

above the overseal  64.  The BDISP 37a is  separated from and does not  contact  the  overseal  64.  

[00104] In  an embodiment ,  the  apex point  35a is  located between the BDISP 37a and the 

overseal  64,  wherein the overseal  64 does not  contact  the  apex point  35a and the overseal  64 

does not  contact  the  BDISP 37a.  

[00105] The dis tance between the apex point  35a to  the top edge of  the overseal  64 is  

def ined as  dis tance W shown in FIG.  6 .  In an embodiment ,  the  dis tance W has a  length f rom 

0mm, or  greater  than 0mm, or  2 .0mm, or  4 .0mm to 6.0mm, or  8 .0mm, or  10.0mm or  15.0mm. 

[00106] When more than four  webs are  used to  produce the container ,  the  port ion 68 of  the  

overseal  64 may be a  4-ply,  or  a  6-ply,  or  an 8-ply port ion.  

[00107] In  an embodiment ,  the  f lexible  container  10 has  a  ver t ical  drop tes t  pass  ra te  f rom 

90%, or  95% to 100%. The ver t ical  drop tes t  is  conducted as  fol lows.  The container  is  f i l led 

with tap water  to  i ts  nominal  capaci ty ,  condi t ioned a t  25 0C for  a t  least  3  hours ,  held in  upright  

posi t ion f rom i ts  upper  handle  a t  1 .5  m height  ( f rom the base or  s ide of  the  container  to  the 

ground) ,  and released to  a  free  fal l  drop onto a  concrete  s lab f loor .  If  any leak is  detected 

immediately af ter  the  drop,  the  tes t  is  recorded as  a  fai lure .  A minimum of  twenty f lexible  

containers  are  tes ted.  A percentage for  pass/fai l  containers  is  then calculated.  

[00108] In  an embodiment ,  the  f lexible  container  10 has  a  s ide drop pass  ra te  f rom 90%, or  

95% to 100%. This  s ide drop tes t  is  conducted as  fol lows.  The container  is  f i l led with tap water  

to  i ts  nominal  capaci ty ,  condi t ioned a t  25 0C for  a t  least  3  hours ,  held in  upright  posi t ion f rom i ts  

upper  handle .  The f lexible  container  is  re leased on i ts  s ide f rom a 1.5m height  to  a  f ree  fal l  
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drop onto a  concrete  s lab f loor .  If  any leak is  detected immediately af ter  the  drop,  the tes t  is  

recorded as  fai lure .  A minimum of  twenty f lexible  containers  are  tes ted.  A percentage for  

pass/fai l  containers  is  then calculated.  

In an embodiment ,  the  f lexible  container  10 passes  the s tand-up tes t  where the [00109] 

package is  f i l led with water  a t  ambient  temperature  and placed on a  f la t  surface for  seven days 

and i t  should remain in the  same posi t ion,  with unal tered shape or  posi t ion.  

In an embodiment ,  the  f lexible  container  10 has a  volume from 0.050 l i ters  (L) ,  or  [00110] 

0.1L,  or  0.15L,  or  0.2L,  or  0 .25 l i ters  (L) ,  or  0.5L,  or  0.75L,  or  1.0L,  or  1.5L,  or  2.5L,  or  3L,  or  3.5L,  

or  4.0L,  or  4.5L,  or  5.0L to  6.0L,  or  7.0L,  or  8.0L,  or  9.0L,  or  10.0L,  or  20L,  or  301.  

[00111] 

therein.  In par t icular ,  a  f lowable food product  can be s tored within the f lexible  container  10.  In 

one aspect ,  f lowable food products  such as  salad dressings,  sauces,  dairy products ,  

mayonnaise ,  mustard,  ketchup,  other  condiments ,  beverages such as  water ,  juice,  milk,  or  

syrup,  carbonated beverages,  beer ,  wine,  animal  feed,  pet  feed,  and the l ike can be s tored 

inside of  the  f lexible  container  10.  

The f lexible  container  10 is  sui table  for  s torage of  other  f lowable substances 

The f lexible  container  10 can be used to  s tore  any number of  f lowable substances 

[00112] 

including,  but  not  l imited to ,  oi l ,  paint ,  grease,  chemicals ,  suspensions of  sol ids  in  l iquid,  and 

sol id  par t iculate  mat ter  (powders ,  grains ,  granular  sol ids) .  

[00113] The f lexible  container  10 is  sui table  for  s torage of  f lowable substances with higher  

viscosi ty  and requir ing appl icat ion of  a  squeezing force to  the container  in  order  to  discharge.  

Nonlimit ing examples  of  such squeezable  and f lowable substances include grease,  but ter ,  

margarine,  soap,  shampoo,  animal  feed,  sauces,  and baby food.  

2 .  Fi tment  

[00114] The present  process  includes inser t ing a  f i tment  into the f lare  port ion 50 from the 

expanded end 51.  As shown in FIGS.  7-17,  the  f i tment  70 includes a  base 72 and a  closure 74.  

Although the base 72 has  a  circular  cross-sect ional  shape,  i t  i s  understood that  the base 72 can 

have other  cross-sect ional  shapes such as  a  polygonal  cross-sect ional  shape,  for  example.  The 

base 72 with circular  cross-sect ional  shape is  dis t inct  f rom f i tments  with canoe-shaped bases  

used for  convent ional  two-panel  f lexible  pouches.  
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[00115] In  an embodiment ,  the  outer  surface of  the  base 72 has  surface texture .  The surface 

texture  can include embossment  73,  and a  plural i ty  of  radial  r idges to  promote seal ing to  the 

inner  surface of  the  neck port ion 30 as  wil l  be  discussed below.  

In an embodiment ,  the  f i tment  70 excludes f i tments  with oval ,  wing-shaped,  eye-[00116] 

shaped,  or  canoe-shaped bases .  

Although FIGS.  7-17 show a screw-on type closure (for  use with a  mated screw-on 

Nonlimit ing 

[00117] 

cap) ,  i t  i s  understood that  the f i tment  70 may embody other  closure systems,  

examples  of  sui table  f i tments  and closures ,  include,  screw cap,  f l ip- top cap,  snap cap,  l iquid or  

beverage dispensing f i tments  (s top-cock or  thumb plunger) ,  Colder  f i tment  connector ,  tamper  

evident  pour  spout ,  ver t ical  twist  cap,  horizontal  twist  cap,  asept ic  cap,  vi top press ,  press  tap,  

push on tap,  lever  cap,  conro f i tment  connector ,  and other  types of  removable  (and opt ional ly  

reclosable)  c losures .  The closure and/or  f i tment  may or  may not  include a  gasket .  

[00118] In  an embodiment ,  the  closure 74 is  water t ight .  In a  fur ther  embodiment ,  the  

closure 74 provides  a  hermetic  seal  to  the container  10.  

[00119] In  an embodiment ,  the  f i tment  70 can be made of  a  r igid construct ion and can be 

formed of  any appropriate  plast ic ,  such as  high densi ty  polyethylene (HOPE),  low densi ty  

polyethylene (LDPE),  polypropylene (PP),  and combinat ions thereof .  The locat ion of  the  neck 

port ion 30 can be anywhere on the top segment  28 of  the  container  10.  In an embodiment  the 

neck port ion 30 is  located a t  the center  or  midpoint  of  the  top segment  28.  

[00120] In  an embodiment ,  the  f i tment  is  made by co-inject ion of  a  two-component  

s t ructure  A/B wherein A is  an inside mater ia l  having a  melt ing point ,  Tm, greater  than the Tm of  

an outs ide mater ia l  B (seal  s ide) .  In  another  embodiment ,  the  mater ia ls  A and B are  different  

types of  mater ia ls ,  where an opt ional  t ie  layer  C adheres  mater ia l  A to  mater ia l  B.  In  a  fur ther  

embodiment ,  the  outs ide mater ia l  B has  a  low coeff ic ient  of  f r ic t ion (COF) to  faci l i ta te  f i tment  

inser t ion into the neck port ion 30.  

[00121] In  an embodiment ,  the  f i tment  70 includes a  polymeric  composi t ion having an Izod 

impact  res is tance f rom greater  than 50 Joules  (J) /meter  (m),  or  100 J /m,  or  150 J /m,  or  200 J /m,  

or  250 J /m to  300 J /m,  or  350 J /m,  or  400 J /m,  or  450 J /m,  or  500 J /m.  Izod impact  res is tance is  

measured in accordance with ASTM D 256.  In a  fur ther  embodiment ,  the  f i tment  includes a  
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polyolef in  having an Izod impact  res is tance from greater  than 50 J /m,  or  100 J /m,  or  150 J /m,  or  

200 J /m,  or  250 J /m to  300 J /m,  or  350 J /m,  or  400 J /m,  or  450 J /m,  or  500 J /m.  

[00122] In  an embodiment ,  the  f i tment  70 includes a  polymeric  composi t ion containing a  

polyolef in  with a  melt  temperature  (Tm) greater  than or  equal  to  the melt  temperature  of  the  

polyolef in  present  in  the  seal  layer  of  the  mult i layer  f i lm used to  make the panels .  When clamp 

heat  seal ing is  ut i l ized to  form the seal  between the base 72 and the neck port ion 30,  a  

nonl imit ing example includes a  f i tment  70 composed of  a  HOPE having a  Tm of  125 0C and the 

seal  layer  for  the container  10 contains  an LDPE with a  Tm of  lOS'C.  Another  nonl imit ing 

example is  a  f i tment  70 composed of  LLDPE with Tm of  120 oC, and the container  10 has  a  seal  

layer  containing an ethylene/a-olef in  copolymer (AFFINITY™ PL 1140G) with a  Tm 96 0C. 

[00123]  In an embodiment ,  the  process  includes support ing the f i tment  70 on a  mandrel  80,  

and subsequent ly  inser t ing the f i tment  70 f i rs t  in to  the expanded end 51,  then into the f lare  

port ion 50,  and then into the neck port ion 30.  A plural i ty  of  f i tments  may be fed sequent ia l ly  to  

the mandrel  80 by an automated feed system as  shown in FIGS.  7-8.  FIG.  7  shows the mandrel  

80 moving into posi t ion to  receive and support  one of  a  plural i ty  of  f i tments  70.  Although FIG.  

7  shows the mandrel  80 having a  length s imilar  to  the length of  the  closure 74,  i t  is  understood 

that  the mandrel  80 can have a  length the same as ,  or  substant ia l ly  the same as ,  or  greater  

than,  the length of  the  f i tment  70.  In o ther  words,  the  mandrel  80 can par t ia l ly  support ,  or  ful ly  

support ,  the  f i tment  70,  the  base 72,  the  closure 74,  and any combinat ion thereof .  

[00124] FIG.  8  shows the f i tment  70 supported on the mandrel  80.  The outer  diameter  of  

the  mandrel  80 is  mated to  the inner  diameter  of  the  f i tment  70 such that  the f i tment  70 f i ts ,  

snugly f i ts ,  or  fr ic t ion f i ts  on the mandrel  80.  In o ther  words,  the  mandrel  80 is  configured to  f i t  

in to/ through the closure 74,  or  into/ through both the closure 74 and the base 72.  

[00125] In  an embodiment ,  the  mandrel  80 is  a  component  of  an automated system, the 

mandrel  a  component  of  a  movable  arm as  shown in FIGS.  7-16.  

[00126] FIG.  9  shows the f i tment  70 (supported by the mandrel  80)  approaching the 

expanded end 51 of  the  f lare  port ion 50.  FIG.  10 shows the f i tment  70 (supported by the 

mandrel  80)  enter ing through,  or  otherwise inser t ing into,  the  expanded end 51 and into the 

f lare  port ion 50.  In FIG.  11,  the  f i tment  70 (supported by the mandrel  80)  cont inues to  move,  

23 



WO 2016/011153 PCT/US2015/040568 

and cont inues to  enter  into,  or  cont inues to  inser t  into,  the  neck port ion 30.  In an 

embodiment ,  the  outer  diameter  of  the  base 72 is  the  same as ,  or  s l ight ly  less  than,  the inner  

diameter  of  the  neck port ion 30 such that  the base 72 snugly f i ts ,  or  otherwise fr ic t ion f i ts ,  in to  

the neck port ion 30.  

[00127] Although FIGS.  7-11 show the mandrel  80 (with f i tment  70)  moving toward the 

f lexible  container  10,  i t  i s  understood that  the f lexible  container  10 may be moved toward the 

mandrel  80 (support ing the f i tment  70) ,  the  mandrel  80 being s ta t ionary,  or  intermit tent ly  

s ta t ionary and intermit tent ly  movable ,  during the inser t ion process .  Alternat ively,  the  process  

may entai l  a  system whereby the f lexible  container  10 and the mandrel  80 each is  movable  with 

respect  to  the other ,  such that  the f lexible  container  10 and the f i tment  70 (supported by the 

mandrel  80)  can each be moved toward and away from the other  in  order  to  inser t  the  f i tment  

70 into the expanded end 51,  through the f lare  port ion 50,  and into the neck port ion 30.  

[00128] In  an embodiment ,  the  process  includes adjoining the f i tment  70 to  the neck port ion 

30.  As shown in FIG.  11,  the  base 72 of  the  f i tment  70 is  inser ted into the neck port ion 30,  with 

the outer  surface of  the  base 72 adjoined to  the inner  surface of  the  base 72 by way of  f r ic t ion 

f i t ,  compression f i t ,  an adhesive composi t ion,  and combinat ions thereof .  

[00129] With the base 72 located in the  neck port ion 30,  an embodiment  of  the process  

includes heat  seal ing the base 72 of  the  f i tment  70 to  the neck port ion 30.  The heat  seal ing 

procedure ut i l izes  opposing heat  seal  c lamps 90,  92 as  shown in FIGS.  12-13.  The heat  seal  

c lamps are  heated to  a  temperature  greater  than or  equal  to  the melt  temperature  (Tm) of  the  

seal  layer  of  the  mult i layer  f i lm and less  than the melt  temperature  of  the  f i tment  70.  The heat  

seal  c lamps 90,  92 compress  the seal  layer  of  the  mult i layer  f i lm against  the  outer  surface of  the 

base 72 for  a  durat ion from 0.1 seconds,  or  0 .5  seconds,  or  1 .0  second,  or  2 .0  seconds,  or  3 .0  

seconds,  or  4 .0  seconds,  or  5 .0  seconds to  6.0 seconds,  or  7 .0  seconds,  or  8 .0  seconds,  or  9 .0  

seconds or  10 seconds.  The mandrel  80 supports  the f i tment  70 during the contact  and 

compression between the heat  seal  c lamps 90,  92 and the neck port ion 30.  In an embodiment ,  

the  process  includes support ing the base 72 with the mandrel  80 during the seal  process .  The 

seal  process  can be clamp heat  seal  or  ul t rasonic  seal .  Support  of  the  f i tment  70 by the 
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mandrel  80 advantageously avoids  deformation of  the  f i tment  70 (and the base 72 and the 

closure 74)  during the heat  seal  procedure.  

[00130]  In an embodiment ,  the  process  includes ul t rasonic  seal ing the base 72 of  the f i tment  

70 to  the neck port ion 30.  Ultrasonic  seal ing entai ls  direct ing ul t rasonic  vibrat ion to  the 

interface between the base 72 and the neck port ion 30 while  pressure is  appl ied.  The 

ul t rasonic  energy melts  a  port ion of  the  interface to  create  a  seal  between the base 72 and the 

neck port ion 30.  In an embodiment ,  the  process  includes ul t rasonical ly  seal ing a  base 72 

composed of  e thylene/a-olef in  copolymer such as  ELITE™ (4.0 Ml and 122 0C Tm) to  a  neck 

port ion 30 having seal  layer  composed of  e thylene/a-olef in  copolymer ELITE™ 5400G (1.0 Ml,  

122 0C Tm) and/or  ethylene/a-olef in  copolymer AFFINITY™ PL 1880G (1.0 Ml,  99 0C Tm).  

[00131] Since ul t rasonic  seal ing heats  only the seal  layer ,  the  Tm of  the seal  layer  can be 

from 10 oC to 5 0C less  than the Tm of  the f i tment .  In an embodiment ,  the  process  includes 

ul t rasonical ly  seal ing a  f i tment  70 composed of  an ethylene/a-olef in  copolymer (such as  

AFFINTIY™ PL 1880G) having a  Tm of  99 0C to a  neck port ion 30 having a  seal  layer  composed of  

an LDPE with a  Tm of  105 oC. 

[00132] In  an embodiment ,  the  process  includes rotat ing the f lexible  container  90° or  f rom 

80° to  100°,  with respect  to  the heat  seal  c lamps and repeat ing the heat  seal ing procedure 

descr ibed above.  FIG.  12 shows the f i rs t  heat  seal  sequence and FIG.  13 shows the second heat  

seal  sequence with the f lexible  container  10 rotated 90°.  Heat  seal  c lamps 90,  92 move in 

opposing direct ions and toward each other  to  compress  heat  seal  the  neck port ion 30 onto the 

base 72.  

[00133] In  an embodiment ,  the  process  includes forming a  water t ight  seal  between the base 

72 and the neck port ion 30.  

[00134] In  an embodiment ,  the  process  includes forming a  water t ight  and air t ight  seal  

between the base 72 and the neck port ion 30.  

[00135] As shown in FIG.  14, the  heat  seal  formed between the neck port ion 30 and the base 

72 def ines  an excess  f lare  port ion 96.  Thus,  an embodiment  of  the  present  process  includes 

forming,  with the adjoining,  an excess  f lare  port ion.  
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[00136] In  an embodiment ,  the  process  includes removing the excess  f lare  port ion 96 from 

the f lexible  container  10.  FIGS.  14-16 show a score device 100 placed into contact  with the 

neck port ion 30 of  the f lexible  container  10.  A blade port ion 102 of  the score device 100 

contacts  the neck port ion 30 as  the f lexible  container  10 is  rotated to  score,  cut ,  or  otherwise 

disconnect  the  excess  f lange port ion 96 from the neck port ion 30.  The mandrel  80 is  then 

moved away from the f i tment  70 (or  vice versa)  and the excess  score port ion 96 is  removed 

from the f lexible  container  10.  The excess  f lare  port ion 96 may be recycled or  discarded.  

[00137]  In an embodiment ,  the  process  includes inser t ing the f i tment  through the f lare  

port ion.  The mandrel  enters  the neck port ion such that  the f i tment  base enters  the container  

inter ior .  The mandrel  may extend to  such a  length that  the ent i re  f i tment  (base and top)  may 

be inser ted,  or  otherwise enter ,  the  container  inter ior .  The process  includes contact ing the 

score device with the neck port ion and support ing the neck port ion with the mandrel  during 

the contact ing.  The process  includes rotat ing the neck port ion (or  rotat ing the score device)  to  

cut  excess  f lare  port ion from the neck port ion.  In th is  way,  the  mandrel  supports  the neck 

during scoring,  thereby avoiding cuts  to  the f i tment .  The process  includes removing the excess  

f lare  port ion from the neck port ion.  Once the excess  f lare  port ion is  removed,  the process  

includes retract ing,  with the mandrel ,  the  f i tment  into the neck port ion and seal ing the f i tment  

base to  the neck port ion.  

[00138]  FIG.  17 shows the completed f lexible  container  10 having the f i tment  70 inser ted 

thereon.  A f lowable substance is  located in the  container  inter ior .  The f lexible  container  10 is  a  

s tand-up container  (otherwise known as  a  s tand-up pouch or  SUP).  

[00139]  In an embodiment ,  a  f lowable substance can be added to  the f lexible  container  10 

ei ther  before  or  af ter  the f i tment  70 is  inser ted into the f lare  port ion 50.  The f lowable 

substance can be any f lowable substance (par t iculate  or  l iquid)  as  previously disclosed above.  

In one embodiment ,  the  process  includes inser t ing a  f lowable substance through the f i tment  70 

that  is  previously adjoined to  the neck port ion 30.  

[00140] In  another  embodiment ,  the  process  includes adding a  f lowable substance to  the 

f lexible  container  inter ior  before  the f i tment  70 is  inser ted into the expanded end 51.  The 

process  includes adding the f lowable substance through the expanded end 51,  through the 
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f lare  port ion 50,  through the neck port ion 30,  and into the container  inter ior .  After  f lowable 

substance is  added to  the container  inter ior ,  the  f i tment  70 can be inser ted into the expanded 

end 51,  into the f lare  port ion 50,  and adjoined to  the neck port ion 30 as  previously discussed 

above.  

[00141]  In an embodiment ,  a  carry member is  a t tached to  the f i tment .  The carry member 

can be at tached to  f i t  around a  port ion of ,  or  al l ,  the  outer  c i rcumference of  the  f i tment  by way 

of  one,  some,  or  al l  of  the  fol lowing:  f r ic t ion f i t ,  compression f i t ,  and snap-on f i t .  The carry 

member is  advantageous when the f lexible  container  does not  include handles .  The carry 

member can also be used to  dispense the contents  f rom the f lexible  container .  

3 .  Sealed container  no f i tment  

[00142]  The present  disclosure provides  another  process .  In  an embodiment ,  the  process  

includes (A) providing a  f lexible  container  with four  panels .  The four  panels  form (i)  a  body 

port ion,  ( i i )  a  neck port ion,  ( i i i )  a  tapered t ransi t ion port ion between the body port ion and the 

neck port ion,  and (iv)  the  neck port ion has  a  reduced width.  The process  includes (B) adding,  

through the neck,  a  f lowable substance into the container  inter ior ;  and (C) seal ing the neck 

port ion.  

[00143]  The f lexible  container  can be any f lexible  container  as  descr ibed above.  However ,  in  

this  embodiment ,  the  f lexible  container  lacks a  f i tment  ( i .e. ,  lacks f i tment  70)  and the f lare  

port ion is  opt ional .  

[00144]  In an embodiment ,  the  f lexible  container  does not  include,  or  is  o therwise void of ,  a  

f lare  port ion as  shown in FIG.  18.  The process  includes seal ing the neck port ion 30 and forming 

a  neck seal  150.  The neck seal  150 can be a  heat  seal ,  an adhesive seal ,  and a  combinat ion 

thereof .  

[00145]  In an embodiment ,  the  neck seal  150 is  a  heat  seal .  

[00146]  The neck seal  150 may include notches 152 (or  cut-outs) ,  and/or  a  perforat ion 154 

to  promote actuat ion of ,  or  opening,  the  neck seal  150.  Actuat ion of  the neck seal  150 may be 

performed by hand ( tear  seal)  or  by way of  scissors ,  b lade or  other  sharp object .  

[00147]  In an embodiment ,  the  f lexible  container  10 includes the f lare  port ion 50 as  shown 

in FIG.  19.  The f lare  port ion 50 has  an expanded end 51,  and the width of  the  f lare  port ion 
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gradual ly  increases  f rom the neck port ion to  the f lare  expanded end,  as  previously disclosed 

herein.  The process  includes adding a  f lowable substance through the expanded end 51,  

through the f lare  port ion 50,  through the neck port ion 30,  and into the container  inter ior .  With 

the f lowable substance in the  container  inter ior ,  the  process  includes seal ing the f lare  port ion 

50 to  form a  f lare  seal  160 as  shown in FIG.  19.  The f lare  port ion 50 can be sealed a t  the 

expanded end 51,  below the expanded end 51,  and combinat ions thereof .  I t  i s  understood that  

when the f lexible  container  includes the f lare  port ion,  the  f lare  seal  replaces ,  or  otherwise 

subst i tutes ,  the  neck seal .  

[00148] The f lare  seal  160 can include notches 162 and/or  a  perforat ion 164 to  promote 

actuat ion of  the  f lange seal  as  disclosed above with respect  to  the neck seal .  

[00149] The f lexible  container  with the neck seal  or  the f lare  seal  can be a  s ingle  use 

container  or  a  re-sealable  container .  In an embodiment ,  the  f lexible  container  is  a  s ingle  use 

container  and the process  includes adding a  f lowable substance through ei ther  the neck port ion 

30 (or  through the f lare  port ion 50)  and into the container  inter ior .  With the f lowable 

substance in the  container  inter ior ,  the  process  includes forming a  notched seal  (a lso known as  

a  tear  seal)  in  e i ther  the neck port ion 30 (notches 152,  FIG.  18) ,  or  in  the  f lare  port ion 50 

(notches 162,  FIG.  19) .  When the notched seal  is  actuated,  access  to  the container  inter ior  is  

provided and the f lowable substance is  d ispensed through the neck port ion 30 (or  the  f lare  

port ion 50) .  

[00150] In  an embodiment ,  e i ther  the neck seal  150 or  the f lare  seal  160 can be a  re-sealable  

seal .  The process  includes adding a  f lowable substance through the neck 30 (or  through the 

expanded end 51,  through the f lare  port ion 50,  through the neck port ion 30) ,  and into the 

container  inter ior .  With the f lowable substance in the  container  inter ior ,  the  process  includes 

forming a  re-sealable  seal  in  e i ther  the neck port ion 30 or  in  the  f lare  port ion 50.  

FIG.  18 shows an inter locking r ib  s t ructure  156 that  is  a  re-seal  s t ructure  such as  a  [00151] 

Zip-loc- type re-seal  s t ructure ,  for  example.  Other  nonl imit ing examples  of  sui table  re-sealable  

seals  include a  peelable  seal ,  a  f lap seal ,  an adhesive seal  (such as  a  pressure sensi t ive adhesive 

seal ,  a  z ipper  seal ,  hook and loop re-seal  s t ructure  (Velcro- type seal) ,  and any combinat ion 

thereof .  
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[00152]  In an embodiment ,  e i ther  the neck seal  150 or  the f lare  seal  160 includes a  

microcapi l lary s t r ip .  With actuat ion of  seal  150/160,  the microcapi l lary s t r ip  provides  

control led spray del ivery of  the  container  contents .  

In an embodiment ,  e i ther  the neck seal  150 or  the f lare  seal  160 may include a  [00153] 

closure.  The closure covers  the exposed opening of  the neck seal  or  f lare  seal  af ter  the seal  has  

been actuated.  Nonlimit ing examples  of  sui table  c losures  include a  Ziploc- type closure,  hook 

and loop mater ia l  ( i .e . ,  Velcro) ,  an adhesive s t r ip  (such as  packaging tape,  for  example) ,  and 

f lexible  mater ia l  hingedly a t tached to  the f lexible  pouch for  placement  over  the opened seal .  

[00154] The present  process  may comprise  two or  more embodiments  disclosed herein.  

DEFINITIONS 

[00155] The numerical  ranges disclosed herein include al l  values  f rom, and including,  the  

lower value and the upper  value.  For  ranges containing expl ic i t  values  (e .g . ,  1  or  2,  or  3  to  5,  or  

6 ,  or  7)  any subrange between any two expl ic i t  values  is  included (e .g . ,  1  to 2;  2  to  6;  5  to  7;  3  to  

7;  5  to  6;  e tc . ) .  

[00156] Unless  s ta ted to  the contrary,  implici t  f rom the context ,  or  customary in the  ar t ,  a l l  

par ts  and percents  are  based on weight ,  and al l  tes t  methods are  current  as  of  the f i l ing date  of  

this  disclosure.  

[00157] The term "composi t ion,"  as  used herein,  refers  to  a  mixture  of  mater ia ls  which 

comprise  the composi t ion,  as  wel l  as  react ion products  and decomposi t ion products  formed 

from the mater ia ls  of  the  composi t ion.  

[00158] The terms "compris ing,"  " including,"  "having,"  and their  der ivat ives ,  are  not  

intended to  exclude the presence of  any addi t ional  component ,  s tep or  procedure,  whether  or  

not  the same is  specif ical ly  disclosed.  In order  to  avoid any doubt ,  al l  composi t ions claimed 

through use of  the  term "compris ing" may include any addi t ional  addi t ive,  adjuvant ,  or  

compound,  whether  polymeric  or  otherwise,  unless  s ta ted to  the contrary.  In contrast ,  the  

term,  "consis t ing essent ia l ly  of"  excludes f rom the scope of  any succeeding reci ta t ion any other  

component ,  s tep or  procedure,  except ing those that  are  not  essent ia l  to  operabi l i ty .  The term 

"consis t ing of"  excludes any component ,  s tep or  procedure not  specif ical ly  del ineated or  l is ted.  
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[00159]  Dart  drop tes t  is  measured in accordance with ASTM D 1709 with resul ts  reported in 

grams,  g .  

[00160] Densi ty  is  measured in accordance with ASTM D 792 with resul ts  reported as  grams 

per  cubic  cent imeter ,  or  g/cm 3 .  

[00161] Elmendorf  tear ,  machine direct ion,  MD, cross  direct ion CD, is  measured in 

accordance with ASTM D 1922,  with resul ts  reported in grams,  g .  

[00162] An "ethylene-based polymer,"  as  used herein is  a  polymer that  contains  more than 

50 mole percent  polymerized ethylene monomer (based on the total  amount  of  polymerizable  

monomers)  and,  opt ional ly ,  may contain a t  least  one comonomer.  

[00163] Flexural  modulus (2%) is  measured in accordance with ASTM D 790 with resul ts  

reported in megaPascals ,  MPa.  

[00164] The term "heat  seal  ini t ia t ion temperature ,"  is  minimum seal ing temperature  

required to  form a seal  of  s ignif icant  s t rength,  in  this  case,  2  lb/ in  (8 .8N/25.4mm).  The seal  is  

performed in a  Topwave HT tes ter  with 0 .5  seconds dwell  t ime at  2 .7  bar  (40 psi)  seal  bar  

pressure.  The sealed specimen is  tes ted in an Instron Tensiomer a t  10 in/min (4.2mm/sec or  

250mm/min) .  

[00165] Izod impact  res is tance is  measured at  25 0C and in accordance with ASTM D 256 with 

resul ts  reported in Joules  per  meter ,  J /m.  

[00166] Melt  f low rate  (MFR) is  measured in accordance with ASTM D 1238,  Condit ion 

280 oC/2.16 kg (g/10 minutes) .  

[00167] Melt  index (Ml)  is  measured in accordance with ASTM D 1238,  Condit ion 190 oC/2.16 

kg (g/10 minutes) .  

[00168] Secant  modulus (2%),  MD and CD, is  measured in accordance with ASTM D 882 with 

resul ts  reported as  megaPascals ,  or  MPa.  

[00169]  Strain a t  tensi le  s t rength,  MD and CD, is  measured in accordance with ASTM D 882 

with resul ts  reported as  percent ,  %.  

[00170] Tensi le  e longat ion to  break is  measured in accordance with ASTM D 638 with resul ts  

reported in percent ,  %.  

30 



WO 2016/011153 PCT/U S2015/040568 

[00171] Tensi le  s t rength,  MD and CD, is  measured in accordance with ASTM D 882 with 

resul ts  reported as  megaPascals ,  or  MPa.  

[00172] Tensi le  s t rength to  yield is  measured in accordance with ASTM D 638 resul ts  

reported in megaPascals ,  MPa.  

[00173] Tm or  "melt ing point"  as  used herein (also referred to  as  a  mel t ing peak in reference 

to  the shape of  the plot ted DSC curve)  is  typical ly  measured by the DSC (Different ia l  Scanning 

Calor imetry)  technique for  measuring the melt ing points  or  peaks of  polyolef ins  as  descr ibed in 

USP 5,783,638.  I t  should be noted that  many blends compris ing two or  more polyolef ins  wil l  

have more than one melt ing point  or  peak,  many individual  polyolef ins  wil l  comprise  only one 

melt ing point  or  peak.  

[00174] An "olef in-based polymer,"  as  used herein is  a  polymer that  contains  more than 50 

mole percent  polymerized olef in  monomer (based on total  amount  of  polymerizable  

monomers) ,  and opt ional ly ,  may contain a t  least  one comonomer.  Nonlimit ing examples  of  

olef in-based polymer include ethylene-based polymer and propylene-based polymer.  

A "polymer" is  a  compound prepared by polymerizing monomers ,  whether  of  the  

same or  a  different  type,  that  in  polymerized form provide the mult iple  and/or  repeat ing 

"uni ts"  or  "mer uni ts"  that  make up a  polymer.  The generic  term polymer thus embraces  the 

term homopolymer,  usual ly  employed to  refer  to  polymers  prepared from only one type of .  

monomer,  and the term copolymer,  usual ly  employed to  refer  to  polymers  prepared from at  

least  two types of  monomers .  I t  a lso embraces  al l  forms of  copolymer,  e .g . ,  random, block,  e tc .  

The terms "ethylene/a-olef in  polymer" and "propylene/a-olef in  polymer" are  indicat ive of  

copolymer as  descr ibed above prepared from polymerizing e thylene or  propylene respect ively 

and one or  more addi t ional ,  polymerizable  a-olef in  monomer.  I t  i s  noted that  a l though a  

polymer is  of ten referred to  as  being "made of"  one or  more specif ied monomers ,  "based on" a  

specif ied monomer or  monomer type,  "containing" a  specif ied monomer content ,  or  the l ike,  in  

this  context  the  term "monomer" is  understood to  be referr ing to  the polymerized remnant  of  

the  specif ied monomer and not  to  the unpolymerized species .  In general ,  polymers  herein are  

referred to  has  being based on "uni ts"  that  are  the polymerized form of  a  corresponding 

monomer.  

[00175] 
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[00176]  A "propylene-based polymer" is  a  polymer that  contains  more than 50 mole percent  

polymerized propylene monomer (based on the total  amount  of  polymerizable  monomers)  and,  

opt ional ly ,  may contain a t  least  one comonomer.  

[00177]  Some embodiments  of  the  present  disclosure wil l  now be descr ibed in detai l  in  the  

fol lowing Examples .  

EXAMPLES 

Mater ia ls  

Four  panel  f lexible  containers  having a  neck and a  body as  shown in FIGS,  1-6 are  

formed using the seven-layer  f i lm provided in Table  1 .  The containers  used in the  present  

examples  and in the  comparat ive samples  (CS) are  produced with a  volume of  3 .875L using a  

150 micrometer  ( |am) seven-layer  f i lm ISO X7-7135C-1TC produced by ISO Poly Fi lms (Gray 

Court ,  South Carol ina)  as  shown in Table  1 .  

Table  1 .  Composi t ion of  7- layer  coextruded f lexible  mult i layer  f i lm 

[00178]  

% Thickness Weight% Overall Density Description Layer 

Nylon 6/66 viscosity number 195 cm3/g (ISO 
B07 @ 0.5% in 96% H2S04), melting point 
196 "C (ISO 3146) 

15.3% 13.0% ULTRAMID C33L01 1 1.12 

Malelc anhydride grafted polyethylene 
0.922 g/cm3; 1.0 Ml @ 2.16 Kg 190°C 

12.0% 11.6% 2 0.922 AMPLIFY TY1352 

Polyethylene density 0.916 g/cm3; 20.0% 19.2% 0.916 3 ELITE 5400G 
1.0 Ml @ 2.16 Kg 190°C 
Maleic anhydride grafted polyethylene 
0.922 g/cm3; 1.0 Ml @ 2.16 Kg 190oC 

12.0% 11.6% 0.922 AMPLIFY TY1352 4 

Nylon 6/66 viscosity number 195 cm3/g (ISO 
307 @0.5% in 96% F^SO,,)), melting point 
196 °C (ISO 3146) 

6.0% 7.0% 1.12 ULTRAMID C33L01 5 

Maleic anhydride grafted polyethylene 
0.922 g/cm3; 1.0 Ml @ 2.16 Kg 190°C 

11.6% 12.0% 0.922 6 AMPLIFY TY1352 

Ethylene alpha-olefin copolymer 0.899 
g/cm3; 1.0 Ml @ 2.16 Kg igO'C 

22.3% 7*  23.6% 0.899 AFFINITY PF1146G 

Slip masterbatch available from Ampacet 7*  AMPACET 10090 (S) 1.0% 1.0% 0.92 

Corp. 
Antiblock masterbatch available from 
Ampacet Corp. 

7*  0.4% AMPACET 10063 (AB) 0.4% 1.05 

100.0% 100.0% Total 
* layer 7 is a 3-component blend, layer 7 is the heat seal layer (or seal layer) 
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Table 2 .  Fi lm Propert ies  for  ISO X7-7135C-1TC 

Method Value Units Property 

ASTM D1709 1500 Dart Drop test g 

172+/12 2% Secant Modulus, machine direction (MP) ASTM D882 MPa 

180+/-15 2% Secant Modulus, cross direction (CD) ASTM D882 MPa 

152+/-2 Film Thickness Micrometers ASTM D6988 

5553 +/- 692 Elmendorf Tear, MP ASTM P1922 g 

5471 +/- 979 Elmendorf Tear, CD ASTM D1922 g 

31.2+/-07 Tensile Strength MP ASTM D882 MPa 

434+/-12 Strain at Tensile Strength MP % ASTM P882 

31.0+/-1.3 Tensile Strength CP ASTM P882 MPa 

468+/-9 Strain at tensile Strength CD % ASTM D882 

[00179]  The f lexible  containers  are  fabricated under  the heat  seal  condi t ions provided in  

Table  3  below using fabricat ion equipment  by KRW Machinery Inc.  (Weavervi l le ,  North 

Carol ina) .  All  seals  in  the  f lexible  containers  are  made with one str ike.  

Table  3 .  Heat  Seal  Condi t ions for  0 .15mm Films (Web Sandwich of  0 .6mm, 4  ply)  

Platen 
Pressure, 
J/cm2 

Overseal protrusion 
height, mm 

Seal Bar Dimensions Seals Seal Bar 
Temperature, 

Dwell 
Time, 

0C sec 
10mm x perimeter for 3.875L Peripheral 143 258 0.75 0 
3.2mmx 25.4mm (overseal 
bar, centered about the apex 
point, W=3.5mm) 

Overseal 0.30 182 258 0.75 

[00180]  The f lexible  containers  have the container  geometry as  descr ibed herein.  In 

par t icular ,  each f lexible  container  tes ted has  the bot tom geometry as  shown in FIG.  4  and an 

overseal  shown in FIG.  6 .  The dis tance between the apex point  and BDISP ( i .e. ,  distance S)  is  

approximately 4mm. 

[00181]  Table  4  provides  nonl imit ing examples  of  mater ia ls  sui table  to  produce a  f i tment  

that  can be used in the  present  process .  In an embodiment ,  the  f i tment  is  composed of  a  

mater ia l  having an Izod impact  res is tance from greater  than 50 J /m to  500 J /m and shown in 

Table  4  below.  
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Table 4 .  Fi tment  Mater ia l  Performance 

density Tensile 
Elongation 
to Break 

Tm (0C) Material Product Tensile 
Strength 
to Yield 
(MPa) 

Flexural 
Modulus 

Izod Impact 
Resistance 

25 0C 
(J/m) 

Ml 

2% 
(%) Secant 

(MPa) 
8 15** High Density 

Polyethylene 
0.960 670 Dow HDPE 8262B 29 1110 140 

20 21** High Density 
Polyethylene 

0.954 250 130 Dow DMDA 8920 28.3 1150 

LDPE 9931 (Dow) 0.923 25 40 Low Density 
Polyethylene 

10.3 317 420 110 

Linear Low Density 
polyethylene 

0.924 20 60 123 Dow DNDA 8320 11.7 386 

Linear Low Density 
polyethylene 
Enhanced 

LLDPE DOWLEX™ 0.919 6 8.1 560 328 430 124 
2535 
ELITE™ 5230G 0.916 539 122 4 9 

polyethylene 
40+ 1351* 27** Braskem PP 5E16S Polypropylene 

Homopolymer 
0.910 7 ~165 32 

hPP 
5+ A.Shulman 

Polypropylene 
1188-01 

850* Polypropylene 
Impact Copolymer 

0.900 >50 530 ~135 20.7 

*1% secant modulus 
+MFR 
** comparative sample 

[00182] Comparat ive Sample 1  (CS1) 

[00183] A 3.875L container  blank made at  the above condi t ions of  f i lm ISO X7-7135C-1TC 

and sealed as  in Table  3  having no f lare  port ion (ful ly  formed container  but  has  not  had f i tment  

yet  a t tached)  such that  the neck is  uniform in diameter .  An HDPE f i tment  (70)  of  design shown 

in FIGS.  7-17 with 38mm outer  diameter  (OD) a t  threads and 41mm OD with 1 .6mm wall  

th ickness  a t  base is  inser ted into the top of  the ful ly  formed blank without  any f lare  port ion.  

Inser t ion of  the  f i tment  into the top of  the  neck resul ts  in  f requent  fold over  of  the  neck f i lm 

requir ing manual  unfolding of  the  f i lm and resul t ing in  s lower speeds of  manufacture .  Fai lure  

to  properly seat  the f i lm onto the f i tment  pr ior  to  seal ing can also resul t  in  seal ing fai lures  a t  or  

near  locat ions where the f i lm is  folded over  by the inser t ion process .  10 product ion runs under  

these parameters  are  performed and the t imes for  each product ion phase are  averaged as  

shown in Table  5 .  

[00184] Example 1  
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[00185] A 3.875L container  blank made at  the  above condi t ions of  f i lm ISO X7-7135C-1TC 

and sealed as  in Table  3  but  having a  f lare  port ion such that  top opening is  a  greater  diameter  

than the neck diameter .  An HOPE f i tment  70 of  design shown in FIGS.  7-17 with 38mm OD at  

threads and 41mm OD with 1 .6mm wall  thickness  a t  base is  inser ted direct ly  into the top 

opening of  the  f lare  port ion and into the neck without  folds  of  the  f i lm of  the  neck al lowing 

easy placement  of  the  f i tment  into the neck and good seal ing of  the  f i lm of  the  neck to  the 

f i tment .  10 product ion runs under  these parameters  are  performed and the t imes for  each 

product ion phase are  averaged as  shown in Table  5 .  

[00186] Example 2  

[00187] A 3.875L container  blank made at  the above condi t ions of  f i lm ISO X7-7135C-1TC 

and sealed as  in Table  3  but  having a  f lare  port ion such that  top opening is  a  greater  diameter  

than the neck diameter .  An HDPE f i tment  70 of  design shown in FIGS.  7-17 with 38mm OD at  

threads and 41mm OD with 1 .6mm wall  th ickness  a t  base is  inser ted direct ly  into the top 

opening of  the  f lare  port ion and into the neck without  folds  of  the  f i lm of  the neck al lowing 

easy placement  of  the  f i tment  into the neck and good seal ing of  the  f i lm of  the  neck to  the 

f i tment .  The f lare  port ion is  hand t r immed at  the bot tom of  the f lare  port ion with blade against  

f i lm on f i tment  (as  in  FIGS.  7-16,  but  by hand) .  The f lare  port ion is  then removed from the 

container .  10 product ion runs under  these parameters  are  performed and the t imes for  each 

product ion phase are  averaged as  shown in Table  5 .  

[00188] Example 3  

[00189] A 3.875L container  blank made at  the above condi t ions of  f i lm l is ted in  Table  1  

above has  no f i tment  but  having a  f lare  port ion such that  top opening is  a  greater  diameter  

than the neck diameter .  An HDPE f i tment  70 of  design shown in FIGS.  7-17 with 38mm outer  

diameter  (OD) a t  threads and 41mm OD with 1 .6mm wall  thickness  a t  base is  inser ted into the 

top opening,  through the f lare  port ion but  deeper  and past  the  neck to  al low the base of  the  

f lare  port ion to  be supported only by the mandrel .  The f i lm is  then t r immed at  the base of  the  

f lare  port ion on the mandrel  support  and the f i tment  is  then pul led back into the neck in 

posi t ion for  seal ing.  The heat  seal  is  made between the neck port ion and the f i tment  base.  The 

mandrel  is  then retracted from the sealed f i tment  and the excess  f lare  port ion removed.  10 
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product ion runs under  these parameters  are  performed and the t imes for  each product ion 

phase are  averaged as  shown in Table  5 .  

[00190] Table 5  shows the product ion s teps  from f i tment  inser t ion to  heat  seal ing.  These 

s teps  const i tute  the total  t ime to  bui ld  a  f lexible  container  with f i tment ,  i .e. ,  the  "Total  Bui ld  

Time."  Total  Build Time is  reported in seconds.  The values  in  Table  5  are  an average of  10 

product ion runs under  the s ta ted parameters  for  each sample.  

Table  5 .  Build t ime for  containers  with f i tments  by hand 

Z713 seal 1st Seal, Total Build 
Time 
(sec) 

Total 
seal 
time, 

Example Trim 
time, 

Position 
time, sec 

Insertion Insert 
time, (90deg), description 

(average of 10 
sec 

sec sec sec 
builds) sec 

177°C/AA 177X/4A 
bar bar 

Base inserted 
into neck by 
hand and 
sealed 

2 70 60 4 4 6 CS1 NA 

Base inserted 
into flare 
top/neck by 
hand and 
sealed 

2 6 17 7 NA 4 4 Ex 1 

Base insert into 7 
flare top/neck, 
trimmed on 
fitment by 
hand and 
sealed 

20 2 6 37 4 4 Ex 2 

2 6 31 Base insert into 7 
flare top past 
neck, trimmed 
on mandrel by 
hand, pulled 
back into neck 
and sealed 

14 4 Ex 3 4 

[00191] Examples  1-3 each have a  Total  Build Time that  is  less  than the Total  Build Time for  

Comparat ive Sample 1 .  Table  5  shows that  provis ion of  the  f lare  port ion reduces product ion 

t ime (i .e . ,  reduces Total  Build Time) and improves product ion eff ic iency.  

[00192] Comparat ive Sample 2  (CS2) and Examples  4-5 

[00193] Containers  are  made as  in the  process  descr ibed in Example 1  but  using an 

al ternate  38mm fi tment  mater ia l  having 1.6mm wall  thickness .  The examples  in  Table  6  show a 
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f i tment  consis t ing of  different  mater ia ls  can be successful ly  instal led.  In an embodiment ,  the  

f i tments  have Izod impact  s t rengths  by ASTM D256 from greater  than 50 J /m to  500 J /m.  Table  

6  also shows seals  that  have both s t rength and hermetici ty  can be achieved as  shown by 

successful  burst  and hang tes ts ,  respect ively.  

Table  6 .  Examples  of  containers  made with f i tments  of  different  mater ia ls  

Material Product Seal conditions Example Burst test Hang test 
(Temperature, seal 
time, pressure) 
177°C, 4 sec 1st High Density 

Polyethylene 
DMDA 8920 CS2 Pass Pass 

(comparative) seal, rotate 90deg, 
2 sec seal 2nd seal, 
4.4 bar 
177"C, 4 sec 1st 

seal, rotate 90deg, 
2 sec seal 2nd seal, 
4.4 bar 

High Density 
Polyethylene with 
modifier 

DMDA 8920+20% 
ENGAGE™ 8200 

Pass Pass Ex 4 

1770C, 4 sec 1st 

seal, rotate 90deg, 
2 sec seal 2nd seal, 
4.4 bar 

Linear Low 
Density 
polyethylene 

DNDA 8320 Pass Pass Ex 5 

[00194]  Burst  Test  Procedure 

[00195]  Process:  

All  f lexible  containers  are  numbered/ tagged with tes t ing number,  ident i fying 
f i lm #,  and product ion set  points  ( i f  necessary)  
All  f lexible  containers  are  pre- inf la ted via  manual  inf la t ion or  compressed air .  
Caps are  appl ied t ight ly .  
Flexible  containers  are  placed inside the vacuum pressure chamber  and l id  is  
c losed.  
Vacuum pressure is  appl ied via  vacuum pump.  Pressure should be appl ied 
s lowly as  f lexible  container  cont inues to  inf la te .  
Units  of  vacuum are  recorded in ( inHg).  Except ional  resul ts  are  18 ( inHG) held 
for  60 seconds.  Passing is  12 ( inHg).  
Any weak areas  of  seal  wil l  be  exposed as  leaks during the tes t ing t ime period.  
Bubbles  should be looked for  and can indicate  a  weak area of  the  f lexible  
container .  
The f lexible  container  is  f i l led completely with air  and the closure on the f i tment  
is  t ightened.  Then the f lexible  container  is  completely submerged in a  water  
bath.  The chamber  over  the water  is  then evacuated to  create  a  vacuum. A 
"pass"  score for  the burst  tes t  is  when there  are  no bubbles  visual ly  observed in 
the  water  bath af ter  30 seconds a t  40 ki lopascals  of  vacuum. 

Gravi ty  Hang Test  Procedure 

1.) 

2.) 
3.)  
4 . )  

5 . )  

6.) 

7.)  

8.) 

[00196]  
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[00197] Process:  

All  f lexible  containers  are  numbered/ tagged with tes t ing number,  ident i fying 
f i lm #,  and product ion set  points  ( i f  necessary)  
All  f lexible  containers  are  f i l led with room temp water  to  recommended fi l l  

1-) 

2.) 
height .  
3  drops of  Methylene Blue die  and 3  drops of  surfactant  (soap)  are  added to  
each f lexible  container  and agi ta ted.  
Closures  are  appl ied t ight ly  to  the f i tment .  
Flexible  containers  are  then hung both neck s ide down and neck s ide up to  tes t  
the  s t rength of  both the neck seal  and the caulk seal  areas .  
Flexible  containers  are  lef t  hanging for  48 hours .  
Any weak areas  of  seal  wil l  be  exposed as  leaks during the tes t ing t ime period.  
A "pass"  score for  the hang tes t  is  hanging the f lexible  container  for  48 hours  
without  a  leak detected.  Leaks are  detected by visual  ident i f icat ion of  white  
paper  below the f lexible  container  to  show any drops that  have fal len.  The 
water  solut ion added to  the f lexible  container  contains  a  blue vegetable  dye for  
a iding visual  detect ion of  the leak.  The water  solut ion also contains  a  drop or  
two of  soap (Dawn dish soap)  where the soap surfactant  helps  al low water  to  
penetrate  any gaps in seal  that  might  be present .  

3 . )  

4 . )  
5 . )  

6.)  
7.)  
8.) 

[00198] Wall  thickness  is  th ickness  ( in  mm) of  the  f i tment  base.  

[00199] For example,  the  st i f fness  factor  of  HDPE 8262B at  1  mm wall  thickness  (1.1) ,  is  

equivalent  to  the st i f fness  factor  (1.1)  of  LLDPE Dowlex 2535 or  LDPE 9931 a t  a  wal l  thickness  of  

1 .5  mm. For  a  lower modulus mater ia l  such as  ENGAGE 8401,  a  wal l  th ickness  of  3 .3  mm would 

be required to  obtain a  s t i f fness  factor  of  1 .1 .  

[00200] Applicant  discovered that  ut i l izat ion of  the  present  process  (mandrel  support  of  

f i tment  and subsequent  f i tment  inser t ion into neck port ion via  expanded end and f lare  port ion)  

advantageously enables  " thin-wal l ing,"  or  the reduct ion of  the  wall  th ickness  for  the f i tment  

base,  permit t ing the use of  thinner  wal led f i tments  as  wel l  as  the opportuni ty  to  use different  

mater ia ls  for  the f i tments .  

[00201] For example,  the  wall  th ickness  of  the  f i tment  base used in convent ional  four-s ided 

f lexible  containers  is  about  2 .0  mm. The present  process  advantageously enables  " thin-

wall ing,"  or  the reduct ion of  the  wall  thickness  for  the base of  the  f i tment .  Applicant  

unexpectedly found that  the present  process  enables  the product ion of  a  four-panel  f lexible  

container  with a  f i tment  having a  base wal l  thickness  f rom 0.15 mm, or  0.2 mm, or  0 .3  mm, or  

0 .5  mm, or  0 .7  mm, or  0 .9  mm, or  1 .0  mm to 1.1 mm, or  1 .3  mm, or  1 .5  mm, or  1 .7  mm, or  1 .9  

mm. 
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I t  i s  specif ical ly  intended that  the present  disclosure not  be l imited to  the 

embodiments  and i l lustrat ions contained herein,  but  include modif ied forms of  those 

embodiments  including port ions of  the  embodiments  and combinat ions of  e lements  of  

different  embodiments  as  come with the scope of  the  fol lowing claims.  

[00202] 
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CLAIMS 

A process  compris ing:  

(A) providing a  f lexible  container  with four  panels ,  the  four  panels  forming 

(i)  a  body port ion,  

( i i )  a  neck port ion,  and a  f lare  port ion that  extends from the neck port ion,  

( i i i )  a  tapered t ransi t ion port ion between the body port ion and the neck 

port ion,  

( iv)  the  neck port ion having a  reduced width,  the  f lare  port ion having an 

expanded end,  and the width of  the f lare  port ion gradual ly  increases  f rom the neck port ion to  

the f lare  expanded end;  and 

(B) inser t ing a  f i tment  into the f lare  port ion from the expanded end.  

The process  of  c la im 1  wherein the inser t ing comprises  support ing the f i tment  on a  

mandrel  and inser t ing the f i tment  f i rs t  in to  the expanded end,  then into the f lare  port ion,  and 

then into the neck port ion.  

The process  of  c la im 2 wherein f i tment  comprises  a  base having a  circular  cross  sect ion,  

the  process  compris ing support ing the base with the mandrel  and inser t ing the base into the 

neck port ion.  

The process  of  any of  c la ims 2-3 compris ing support ing a  f i tment  compris ing a  polymeric  

composi t ion having an Izod impact  res is tance from greater  than 50 J /m to  500 J /m.  

4  

The process  of  any of  c la ims 1-4 compris ing adjoining the f i tment  to  the neck port ion.  

The process  of  c la im 5  wherein the adjoining comprises  heat  seal ing a  base of  the  

f i tment  to  the neck port ion.  

6. 

The process  of  c la im 6  compris ing forming,  with the adjoining,  an excess  f lare  port ion.  

The process  of  c la im 7  compris ing removing the excess  f lare  port ion from the f lexible  8. 

container .  

The process  of  c la im 2 compris ing inser t ing the f i tment  through the f lare  port ion;  

contact ing a  score device with the neck port ion;  

9 .  
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support ing the neck port ion with the mandrel  during the contact ing;  and 

rotat ing the neck port ion to  cut  excess  f lare  port ion f rom the neck port ion.  

The process  of  c la im 9  compris ing removing the excess  f lare  port ion from the neck 10. 

port ion.  

11. The process of any of claims 1-10 comprising, adding through the expanded end, before 

the inser t ing,  a  f lowable substance into the container  inter ior .  

12.  A process  compris ing:  

A) providing a  f lexible  container  with four  panels ,  the  four  panels  forming 

(i)  a  body port ion,  

( i i )  a  neck port ion,  

( i i i )  a  tapered t ransi t ion port ion between the body port ion and the neck 

port ion,  

( iv)  the  neck port ion having a  reduced width,  

(B) adding,  through the neck port ion,  a  f lowable substance into the container  

inter ior ;  and 

(C) seal ing the neck port ion.  

13. The process of claim 12 comprising heat sealing the neck portion. 

The process  of  any of  c la ims 11-12 wherein the f lexible  container  comprises  a  f lare  

port ion having an expanded end,  the width of  the  f lare  port ion gradual ly  increases  f rom the 

neck port ion to  the f lare  port ion expanded end;  and 

seal ing the f lare  port ion.  

14. 

15. The flexible container of any of claims 11-14 comprising opening the seal and re-sealing 

the seal .  
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