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FLEXIBLE CONTAINER 

BACKGROUND 

[0001] The present  d isc losure  is  d i rec ted  to  a  f lexible  conta iner  for  d ispensing a  

f lowable  mater ia l .  

[0002] Known are  f lexible  conta iners  wi th  a  gusseted  body sect ion.  These  gusseted  

f lexible  conta iners  are  current ly  produced us ing f lexible  f i lms which are  fo lded to  form 

gussets  and heat  sea led  in  a  per imeter  shape.  The gusseted  body sect ion opens  to  form a  

f lexible  conta iner  wi th  a  square  cross  sec t ion or  a  rec tangular  cross  sec t ion.  The gussets  are  

terminated a t  the  bot tom of  the  conta iner  to  form a  substant ia l ly  f la t  base ,  providing 

s tabi l i ty  when the  conta iner  is  par t ia l ly  or  whol ly  f i l led .  The f la t  base  yie lds  a  se l f -s tanding 

f lexible  conta iner ,  o therwise  known as  a  s tand-up pouch,  or  "SUP."  

[0003] Performance a t t r ibutes  for  SUPs include aspect  ra t io ,  s tabi l i ty ,  and drop 

s t rength .  The aspect  ra t io  i s  the  re la t ionship  between the  conta iner  height  and the  

conta iner  width .  The s tabi l i ty  of  the  SUP is  the  abi l i ty  of  the  f i l led  f lexible  conta iner  to  s tand 

upr ight  wi thout  t ipping or  leaning.  Drop s t rength  is  the  res is tance  of  the  f i l led  f lexible  

conta iner  to  breakage or  leakage when dropped.  A larger  aspect  ra t io  ( i .e . ,  a  ta l ler  f lexible  

conta iner)  i s  of tent imes  des i rable  in  the  re ta i l  se t t ing ,  for  example ,  because  a  larger  aspect  

ra t io  t rans la tes  in to  ef fec t ive  shel f  space  ut i l iza t ion and increased conta iner  adver t i s ing 

area ,  drawing consumer  appeal  to  the  SUP.  However ,  as  aspect  ra t io  increases ,  SUP 

s tabi l i ty  and/or  SUP drop s t rength  genera l ly  decreases .  Maximizing SUP performance is  

character ized by these  re la t ionships .  

[0004] The ar t  recognizes  the  need for  se l f -s tanding f lexible  conta iners  (SUPs)  wi th  an  

increased aspect  ra t io  wi thout  degradat ion to  s tabi l i ty  and/or  wi thout  degradat ion to  drop 

s t rength .  Fur ther  des i red  in  the  ar t  i s  an  SUP wi th  increased aspect  ra t io  and suff ic ient  drop 

s t rength  to  opera te  in  the  re ta i l ,  commercia l ,  indust r ia l ,  and/or  household  environments .  

SUMMARY 

[0005] The present  d isc losure  provides  a  f lexible  conta iner .  In  an  embodiment ,  the  

f lexible  conta iner  inc ludes  (A)  a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusse ted  s ide  panel ,  and a  

second gusseted  s ide  panel .  The gusseted  s ide  panels  adjoin  the  f ront  panel  and the  rear  
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panel  a long per iphera l  sea ls  to  form a  chamber .  (B)  Each per iphera l  sea l  has  ( i )  an  arcuate  

body seal  inner  edge (ABSIE)  wi th  opposing ends ,  and ( i i )  a  tapered seal  inner  edge (TSIE)  

extending f rom each end of  the  body seal .  (C)  The f lexible  conta iner  inc ludes  a t  leas t  one  

ABSIE having a  radius  of  curvature ,  Rc,  f rom 1 .0  mm to  300.0  mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006]  FIG.  1  is  a  perspect ive  v iew of  a  f i l led  se l f -s tanding f lexible  conta iner  having top  

and bot tom f lexible  handles  in  accordance  wi th  an  embodiment  of  the  present  d isc losure .  

[0007]  FIG.  2  is  a  bot tom plan v iew of  the  f lexible  conta iner  of  FIG.  1 .  

[0008]  FIG.  3  is  an  enlarged view of  the  bot tom seal  a rea  of  FIG.  5 .  

[0009]  FIG.  4  is  a  top  plan v iew of  the  f lexible  conta iner  of  FIG.  1 .  

[0010]  FIG.  5  is  a  perspect ive  v iew of  the  conta iner  of  FIG.  1  in a  col lapsed conf igura t ion.  

[0011]  FIG.  5A is  a  perspect ive  v iew of  a  f lexible  conta iner  in  a  col lapsed conf igura t ion in  

accordance  wi th  another  embodiment  of  the  present  d isc losure .  

[0012]  FIG.  6  is  a  perspect ive  v iew of  the  f lexible  conta iner  of  FIG.  5 ,  par t ia l ly  expanded 

to  show the  body seal  inner  edges .  

[0013]  FIG.  7  is  a  perspect ive  v iew of  the  f lexible  conta iner  of  FIG.  5  and the  f lexible  

conta iner  of  FIG.  5A,  next  to  a  pr ior  a r t  f lexible  conta iner .  

DEFINITIONS AND TEST METHODS 

[0014]  The numerica l  ranges  disc losed here in  include a l l  va lues  f rom,  and including,  the  

lower  value  and the  upper  value .  For  ranges  conta in ing expl ic i t  va lues  (e .g . ,  1 ,  or  2,  or  3  to  

5 ,  or  6 ,  or  7)  any subrange between any two expl ic i t  va lues  is  inc luded (e .g . ,  1  to  2;  2  to  6;  5  

to  7;  3  to  7;  5  to  6;  e tc . ) .  

[0015]  Unless  s ta ted  to  the  contrary ,  impl ic i t  f rom the  context ,  or  cus tomary in  the  ar t ,  

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

da te  of  th is  d isc losure .  

[0016] The term "composi t ion ,"  as  used here in ,  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 

f rom the  mater ia ls  of  the  composi t ion .  
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[0017] The terms "compris ing,"  " including,"  "having,"  and thei r  der ivat ives ,  a re  not  

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

or  not  the  same is  speci f ica l ly  d isc losed.  In  order  to  avoid  any doubt ,  a l l  composi t ions  

c la imed through use  of  the  term "compris ing"  may include any addi t ional  addi t ive ,  

adjuvant ,  or  compound,  whether  polymeric  or  o therwise ,  unless  s ta ted  to  the  contrary .  In  

contras t ,  the  term,  "consis t ing  essent ia l ly  of"  excludes  f rom the  scope of  any succeeding 

rec i ta t ion  any other  component ,  s tep  or  procedure ,  except ing those  tha t  are  not  essent ia l  

to  operabi l i ty .  The term "consis t ing  of"  excludes  any component ,  s tep  or  procedure  not  

speci f ica l ly  de l ineated  or  l i s ted .  

[0018] An "e thylene-based polymer ,"  as  used here in  is  a  polymer  tha t  conta ins  more  

than 50 weight  percent  polymerized e thylene  monomer  (based on the  to ta l  amount  of  

polymerizable  monomers)  and,  opt ional ly ,  may conta in  a t  leas t  one  comonomer .  

[0019] The term "heat  sea l  in i t ia t ion  temperature ,"  is  minimum seal ing temperature  

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

i s  performed in  a  Topwave HT tes ter  wi th  0 .5  seconds  dwel l  t ime a t  2 .7  bar  (40 ps i )  sea l  bar  

pressure .  The sealed  specimen is  tes ted  in  an  Ins t ron Tensiomer  a t  10  in /min (4 .2  mm/sec  

or  250 mm/min) .  

[0020] Tm or  "mel t ing point"  as  used here in  (a lso  refer red  to  as  a  mel t ing  peak in  

reference  to  the  shape of  the  plot ted  DSC curve)  is  typica l ly  measured by the  DSC 

(Different ia l  Scanning Calor imetry)  technique for  measur ing the  mel t 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  wi l l  have  more  than one mel t ing point  or  peak,  many individual  

polyolef ins  wi l l  comprise  only  one  mel t ing point  or  peak.  

[0021] Moisture  permeabi l i ty  is  a  normal ized ca lcula t ion performed by f i rs t  measur ing 

Water  Vapor  Transmiss ion Rate  (WVTR) of  the  f i lm and then mul t ip ly ing WVTR by the  f i lm 

th ickness  (usual ly  th ickness  in  uni ts  of  mi l ) .  WVTR is  measured a t  38°C,  100% rela t ive  

humidi ty  and 1  atm pressure  wi th  a  MOCON Permatran-W 3/31.  For  values  of  WVTR a t  

90% rela t ive  humidi ty  the  measured WVTR (a t  100% rela t ive  humidi ty)  i s  mul t ip l ied  by 0 .90.  

The ins t rument  is  ca l ibra ted  wi th  Nat ional  Ins t i tu te  of  S tandards  and Technology cer t i f ied  
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25 nm-thick  polyes ter  f i lm of  known water  vapor  t ranspor t  character is t ics .  The specimens  

WVTR uni ts  a re  are  prepared and the  WVTR is  performed according to  ASTM F1249.  

g /m 2 /24hr .  

[0022] An "olef in-based polymer ,"  as  used here in  is  a  polymer  tha t  conta ins  more  than 

50 weight  percent  polymerized olef in  monomer  (based on to ta l  amount  of  polymerizable  

monomers) ,  and opt ional ly ,  may conta in  a t  leas t  one  comonomer .  Nonl imi t ing examples  of  

o lef in-based polymer  include e thylene-based polymer  and propylene-based polymer .  

[0023] Oxygen permeabi l i ty  is  a  normal ized calcula t ion performed by f i rs t  measur ing 

Oxygen Transmiss ion Rate  (OTR) for  a  g iven f i lm th ickness  and then mul t ip ly ing th is  

measured OTR by the  f i lm th ickness  (usual ly  th ickness  in  uni ts  of  mi l ) .  OTR is  measured a t  

23°C,  50% rela t ive  humidi ty  and 1  atm pressure  wi th  a  MOCON OX-TRAN 2/20.  

ins t rument  is  ca l ibra ted  wi th  Nat ional  Ins t i tu te  of  S tandards  and Technology cer t i f ied  Mylar  

f i lm of  known O2 t ranspor t  character is t ics .  The specimens  are  prepared and the  OTR is  

performed according to  ASTM D 3985.  Typical  OTR uni ts  a re  cc /m 2 /24hr /a tm.  

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

same or  a  d i f ferent  type ,  tha t  in  polymerized form provide  the  mul t ip le  and/or  repeat ing 

"uni ts"  or  "mer  uni ts"  tha t  make up a  polymer .  The gener ic  te rm polymer  thus  embraces  

the  term homopolymer ,  usual ly  employed to  refer  to  polymers  prepared f rom only  one  type  

The 

[0024] 

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

f rom a t  leas t  two types  of  monomers ,  

random,  block,  e tc .  

I t  a l so  embraces  a l l  forms of  copolymer ,  e .g . .  

The terms "e thylene/a-olef in  polymer"  and "propylene/a-olef in  

polymer"  are  indicat ive  of  copolymer  as  descr ibed above prepared f rom polymeriz ing 

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  refer red  to  as  being "made of"  one  

or  more  speci f ied  monomers ,  "based on"  a  speci f ied  monomer  or  monomer  type ,  

"conta in ing"  a  speci f ied  monomer  content ,  or  the  l ike ,  in  th is  context  the  term "monomer"  

is  unders tood to  be  referr ing to  the  polymerized remnant  of  the  speci f ied  monomer  and not  

to  the  unpolymerized species .  In  genera l ,  polymers  here in  are  refer red  to  has  being based 

on "uni ts"  tha t  are  the  polymerized form of  a  corresponding monomer .  
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[0025] A "propylene-based polymer"  is  a  polymer  tha t  conta ins  more  than 50 weight  

percent  polymerized propylene  monomer  (based on the  to ta l  amount  of  polymerizable  

monomers)  and,  opt ional ly ,  may conta in  a t  leas t  one  comonomer .  

DETAILED DESCRIPTION 

[0026] The present  d isc losure  provides  a  f lexible  conta iner .  In  an  embodiment ,  the  

f lexible  conta iner  inc ludes  (A)  a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusse ted  s ide  panel ,  and a  

second gusseted  s ide  panel .  The gusseted  s ide  panels  adjoin  the  f ront  panel  and the  rear  

panel  a long per iphera l  sea ls  to  form a  chamber .  (B)  Each per iphera l  sea l  has  ( i )  an  arcuate  

body seal  inner  edge (ABSIE)  wi th  opposing ends ,  and ( i i )  a  tapered seal  inner  edge (TSIE)  

extending f rom each end of  the  body seal .  (C)  The f lexible  conta iner  comprises  a t  leas t  one  

ABSIE having a  radius  of  curvature ,  Rc,  f rom 1 .0  mil l imeter  (mm),  or  3 .0  mm, or  5 .0  mm, or  

10.0  mm, or  20.0  mm, or  25.0  mm, or  50.0  mm, or  75.0  mm, or  100.0  mm to  150.0  mm, or  

200.0  mm, or  250.0  mm, or  300.0  mm. 

FIGS.  1-2  show a  f lexible  conta iner  10  having four  panels ,  a  f ront  panel  22,  a  back 

panel  24,  a  f i rs t  gusse t  panel  18  and a  second gusset  panel  20 .  The four  panels  18 ,  20,  22 ,  

[0027] 

and 24 extend toward a  top  end 44 and a  bot tom end 46 of  the  f lexible  conta iner  10  to  

When the  f lexible  form the  top segment  28 and bot tom segment  26,  respect ively ,  

conta iner  10  is  inver ted ,  the  top  and bot tom posi t ions  in  re la t ion  to  the  conta iner  10  

change.  However ,  for  consis tency the  handle  adjacent  the  spout  30  wil l  be  ca l led  the  top or  

upper  handle  12  and the  opposi te  handle  wi l l  be  cal led  the  bot tom or  lower  handle  14.  

Likewise ,  the  top  segment  wi l l  be  the  surface  adjacent  the  spout  30,  and the  bot tom 

segment  wi l l  be  the  surface  opposi te  the  top segment .  

The four  panels  18 ,  20,  22  and 24 each can be  composed of  a  separa te  web of  

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

Al ternat ively ,  one  web of  f i lm may a lso  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 .  

[0028] 

[0029] In  an  embodiment ,  four  webs  of  mul t i layer  f i lm are  provided,  one  web of  

mul t i layer  f i lm for  each respect ive  panel  18 ,  20,  22 ,  and 24.  The edges  of  each mul t i layer  
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f i lm are  sealed  to  the  adjacent  web of  f i lm to  form per iphera l  sea ls  41  (FIG.  1) .  The 

per iphera l  tapered seals  40a-40d are  located  on the  bot tom segment  26 of  the  conta iner  as  

shown in  FIG.  2 .  The per iphera l  sea ls  41  are  located  on the  s ide  edges  of  the  conta iner  10 .  

Per iphera l  tapered seals  40a-40d are  located  on the  bot tom segment  26 of  the  conta iner  as  

shown in  FIG.  2 .  The sealed  panels  18 ,  20,  22 ,  24  f rom an in ter ior  chamber .  

[0030] To form the  top segment  28 and the  bot tom segment  26,  the  four  webs  of  f i lm 

converge  together  a t  the  respect ive  end and are  sealed  together .  For  ins tance ,  the  top  

segment  28 can be  def ined by extens ions  of  the  panels  sea led  together  a t  the  top end 44 

and when the  f lexible  conta iner  10  is  in  a  res t  pos i t ion  i t  can  have four  top  panels  28a-28d 

(FIG.  4)  of  f i lm tha t  def ine  the  top segment  28.  The bot tom segment  26 can a lso  have four  

bot tom panels  26a-26d of  f i lm sealed  together  and can a lso  be  def ined by extens ions  of  the  

panels  a t  the  opposi te  end 46 as  shown in  FIG.  2 .  

[0031] In  an  embodiment ,  a  por t ion of  each of  the  four  panels  18 ,  20,  22 ,  24  ( f ront  

panel ,  rear  panel ,  f i rs t  gusse ted  s ide  panel ,  second gusseted  s ide  panel )  form the  top 

segment  28 and terminate  a t  a  neck 27.  In  th is  way,  each panel  extends  f rom the  bot tom 

segment  to  the  neck 27.  At  the  neck 27,  a  por t ion of  a  top  end sect ion of  each of  the  four  

panels  18 ,  20,  22 ,  24  is  sea led ,  or  o therwise  is  welded,  to  a  spout  30 to  form a  t ight  sea l .  

The spout  30 is  sea led  to  the  neck 27 by way of  compress ion heat  sea l ,  u l t rasonic  sea l ,  and 

combinat ions  thereof .  Al though the  base  of  spout  30  has  a  c i rcular  cross-sect ional  shape,  i t  

i s  unders tood that  the  base  of  spout  30  can have o ther  cross-sect ional  shapes  such as  a  

polygonal  cross-sect ional  shape,  for  example .  The base  wi th  c i rcular  cross-sect ional  shape 

is  d is t inc t  f rom f i tments  wi th  canoe-shaped bases  used for  convent ional  two-panel  f lexible  

pouches .  

[0032] In  an  embodiment ,  the  outer  surface  of  the  base  of  spout  30  has  surface  texture .  

The surface  texture  can include embossment  and a  plura l i ty  of  radia l  r idges  to  promote  

seal ing to  the  inner  surface  of  the  top  segment  28.  

[0033] In  an  embodiment ,  the  spout  30 excludes  f i tments  wi th  oval ,  wing-shaped,  eye-

shaped,  or  canoe-shaped bases .  
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[0034] Furthermore ,  the  spout  30  can conta in  a  removable  c losure  32.  Al ternat ively ,  

the  spout  30  can be  posi t ioned on one of  the  panels ,  where  the  top segment  would  then be  

def ined as  an  upper  sea l  a rea  def ined by the  jo ining together  of  a t  leas t  two panel  ends .  In  

a  fur ther  embodiment ,  the  spout  30  is  pos i t ioned a t  genera l ly  a  midpoint  of  the  top  

segment  28 and can be  s ized smal ler  than a  width  of  the  conta iner  10,  such that  the  spout  

30  can have an  area  tha t  is  less  than a  to ta l  a rea  of  the  top  segment  28.  In  ye t  a  fur ther  

embodiment ,  the  spout  area  is  not  more  than 20% of  the  to ta l  top  segment  area .  This  can 

ensure  tha t  the  spout  30  wil l  not  be  large  enough to  inser t  a  hand there through,  thus  

avoiding any unintent ional  contact  wi th  the  product  58  s tored there in .  

The spout  30  can be  made of  a  r ig id  const ruct ion and can be  formed of  any 

appropr ia te  plas t ic ,  such as  high densi ty  polyethylene  (HDPE),  low densi ty  polyethylene  

(LDPE),  polypropylene  (PP) ,  and combinat ions  thereof .  The locat ion of  the  spout  30 can be  

anywhere  on the  top  segment  28 of  the  conta iner  10 .  In  an  embodiment ,  the  spout  30 is  

located  a t  the  center  or  midpoint  of  the  top  segment  28.  The c losure  32 covers  the  spout  

30  and prevents  the  product  f rom spi l l ing  out  of  the  conta iner  10 .  The c losure  32 may be  a  

screw-on cap,  a  f l ip- top cap or  o ther  types  of  removable  (and opt ional ly  rec losable)  

c losures .  

[0035] 

[0036] In  an  embodiment ,  the  f lexible  conta iner  does  not  have a  r ig id  spout  and the  

panels  a re  sealed  across  the  neck,  by  way of  a  re leasable  sea l  ( tear  sea l ) ,  for  example .  

[0037] As shown in  FIGS.  1-2 ,  the  f lexible  bot tom handle  14  can be  posi t ioned a t  a  

bot tom end 46 of  the  conta iner  10  such that  the  bot tom handle  14  is  an  extens ion of  the  

bot tom segment  26.  

[0038] Each panel  inc ludes  a  respect ive  bot tom face .  FIG.  2  shows four  t r iangle-shaped 

bot tom faces  26a,  26b,  26c ,  26d,  each bot tom face  being an  extens ion 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 us ing a  heat -seal ing technology,  to  form the  bot tom handle  14.  

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

Nonl imi t ing examples  of  su i table  heat -seal ing the  bot tom segment  26 together .  
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technologies  inc lude hot  bar  seal ing,  hot  d ie  seal ing,  impulse  seal ing,  h igh f requency 

seal ing,  or  u l t rasonic  sea l ing methods .  

FIG.  2  shows bot tom segment  26.  [0039] Each panel  18 ,  20,  22 ,  24  has  a  respect ive  

bot tom face  26a,  26b,  26c ,26d tha t  is  present  in  the  bot tom segment  26.  Each bot tom face  

is  bordered by two opposing per iphera l  tapered seals  40a ,  40b,  40c ,  40d.  Each per iphera l  

tapered seal  40a-40d extends  f rom a  respect ive  per iphera l  sea l  41 .  The per iphera l  tapered 

seals  for  the  f ront  panel  22  and the  rear  panel  24  have an  inner  edge 29a-29d (FIG.  2)  and 

an  outer  edge 31 (FIG.  3) .  The per iphera l  tapered seals  40a-40d converge  a t  a  bot tom seal  

a rea  33 (FIG.  2 ,  FIG.  3 ,  FIG.  5) .  

[0040] The f ront  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 iphera l  tapered seal  40a  and a  second l ine  B def ined by the  inner  edge 

29b of  the  second per iphera l  tapered seal  40b.  The f i rs t  l ine  A in tersects  the  second l ine  B 

a t  an  apex point  35a  in  the  bot tom seal  a rea  33.  The f ront  panel  bot tom face  26a has  a  

bot tom dis ta lmost  inner  sea l  point  37a  ("BDISP 37a") .  The BDISP 37a  is  located  on an  inner  

sea l  edge def ined by inner  edge 29a and inner  edge 29b.  

[0041] The apex point  35a  is  separa ted  f rom the  BDISP 37a  by a  d is tance  S  f rom 0  

mil l imeter  (mm) to  less  than 8 .0  mm. 

[0042] In  an  embodiment ,  the  rear  panel  bot tom face  26c includes  an  apex point  s imi lar  

to  the  apex point  on  the  f ront  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 iphera l  tapered seal  40c  and a  

second l ine  D def ined by the  inner  edge 29d of  the  second per iphera l  tapered seal  40d.  The 

f i rs t  l ine  C in tersects  the  second l ine  D a t  an  apex point  35c  in  the  bot tom seal  a rea  33.  The 

rear  panel  bot tom face  26c has  a  bot tom dis ta lmost  inner  sea l  point  37c  ("BDISP 37c") .  The 

BDISP 37c  is  located  on an  inner  sea l  edge def ined by inner  edge 29c and inner  edge 29d.  

The apex point  35c  is  separa ted  f rom the  BDISP 37c  by a  d is tance  T f rom 0  mil l imeter  (mm) 

to  less  than 8 .0  mm. 

[0043] I t  i s  unders tood the  fol lowing descr ip t ion to  the  f ront  panel  bot tom face  appl ies  

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

face  shown in  adjacent  c losed parentheses .  
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[0044] In  an  embodiment ,  the  BDISP 37a  (37c)  i s  located  where  the  inner  edges  29a 

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

35a  (35c)  i s  0  mm. 

[0045] In  an  embodiment ,  the  inner  sea l  edge diverges  f rom the  inner  edges  29a,  29b 

(29c,  29d) ,  to  form a  dis ta l  inner  sea l  a rc  39a  ( f ront  panel )  a  d is ta l  inner  sea l  a rc  39c  ( rear  

panel )  as  shown in  FIGS.  2  and 3 .  The BDISP 37a  (37c)  i s  located  on the  inner  sea l  a rc  39a  

(39c) .  The apex point  35a  (apex point  35c)  i s  separa ted  f rom the  BDISP 37a  (BDISP 37c)  by 

the  dis tance  S  (dis tance  T)  which is  f rom greater  than 0  mm, or  1 .0  mm, or  2 .0  mm, or  2 .6  

mm, or  3 .0  mm, or  3 .5  mm, or  3 .9  mm, to  4 .0  mm, or  4 .5  mm, or  5 .0  mm, or  5 .2  mm, or  5 .3  

mm, or  5 .5  mm, or  6 .0  mm, or  6 .5  mm, or  7 .0  mm, or  7 .5  mm, or  7 .9  mm. 

[0046] In  an  embodiment ,  apex point  35a  (35c)  i s  separa ted  f rom the  BDISP 37a  (37c)  

by the  dis tance  S  (dis tance  T)  which is  f rom greater  than 0  mm to  less  than 6 .0  mm. 

[0047] In  an  embodiment ,  the  dis tance  f rom S (dis tance  T) f rom the  apex point  35a  

(35c)  to  the  BDISP 37a  (37c)  i s  f rom greater  than 0  mm, or  0 .5  mm, or  1 .0  mm, or  2 .0  mm to  

4 .0  mm, or  5 .0  mm, or  less  than 5 .5  mm. 

[0048] In  an  embodiment ,  apex point  35a  (apex point  35c)  is  separa ted  f rom the  BDISP 

37a  (BDISP 37c)  by the  dis tance  S  (dis tance  T)  which is  f rom 3.0  mm, or  3 .5  mm, or  3 .9  mm 

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

[0049] In  an  embodiment ,  the  dis ta l  inner  sea l  a rc  39a  (39c)  has  a  radius  of  curvature  

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

[0050] The bot tom segment  26 includes  a  pai r  of  gussets  54  and 56 formed thereat ,  

which are  essent ia l ly  extens ions  of  the  bot tom faces  26a-26d.  The gussets  54  and 56 can 

fac i l i ta te  the  abi l i ty  of  the  f lexible  conta iner  10  to  s tand upr ight .  These  gussets  54  and 56 

are  formed f rom excess  mater ia l  f rom each bot tom face  26a-26d that  are  jo ined together  to  

form the  gussets  54  and 56.  The t r iangular  por t ions  of  the  gussets  54  and 56 comprise  two 

adjacent  bot tom segment  panels  sea led  together  and extending in to  i t s  respect ive  gusset .  

For  example ,  adjacent  bot tom faces  26a and 26d extend beyond the  plane  of  the i r  bot tom 

surface  a long an  in tersect ing edge and are  sealed  together  to  form one s ide  of  a  f i rs t  gusse t  

54 .  Similar ly ,  adjacent  bot tom faces  26c  and 26d extend beyond the  plane  of  the i r  bot tom 

9 



WO 2018/200354 PCT/US2018/028802 

surface  a long an  in tersect ing edge and are  sealed  together  to  form the  o ther  s ide  of  the  

f i rs t  gusse t  54 .  Likewise ,  a  second gusset  56  is  s imi lar ly  formed f rom adjacent  bot tom faces  

26a-26b and 26b-26c.  The gussets  54  and 56 can contact  a  por t ion of  the  bot tom segment  

26,  where  the  gussets  54  and 56 can contact  bot tom faces  26b and 26d cover ing them,  

whi le  bot tom segment  panels  26a  and 26c remain  exposed a t  the  bot tom end 46.  

[0051] As shown in  FIGS.  1-2 ,  the  gussets  54  and 56 of  the  f lexible  conta iner  10  can 

fur ther  extend in to  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 a lso  

extend across  bot tom faces  26b and 26d,  extending between the  pai r  of  panels  18  and 20.  

The bot tom handle  14  can be  posi t ioned a long a  center  por t ion or  midpoint  of  the  bot tom 

segment  26 between the  f ront  panel  22  and the  rear  panel  24 .  

[0052] The bot tom handle  14  can comprise  up to  four  layers  of  f i lm (one layer  for  each 

panel  18 ,  20,  22 ,  24)  sea led  together  when four  webs  of  f i lm are  used to  make the  conta iner  

10 .  When more  than four  webs  are  used to  make the  conta iner ,  the  handle  wi l l  inc lude the  

same number  of  webs  used to  produce the  conta iner .  Any por t ion of  the  bot tom handle  14  

where  al l  four  layers  a re  not  complete ly  sea led  together  by the  heat -seal ing method,  can be  

adhered together  in  any appropr ia te  manner ,  such as  by a  tack seal  to  form a  ful ly-sealed  

mul t i - layer  bot tom handle  14.  The bot tom handle  14  can have any sui table  shape and 

genera l ly  wi l l  t ake  the  shape of  the  f i lm end.  For  example ,  typical ly  the  web of  f i lm has  a  

rec tangular  shape when unwound,  such that  i t s  ends  have a  s t ra ight  edge.  Therefore ,  the  

bot tom handle  14  would  a lso  have a  rec tangular  shape.  

[0053] Addi t ional ly ,  the  bot tom handle  14  can conta in  a  handle  opening 16 or  cutout  

sec t ion there in  s ized to  f i t  a  user ' s  hand.  The opening 16 can be  any shape that  is  

convenient  to  f i t  the  hand and,  in  one  aspect ,  the  opening 16 can have a  genera l ly  oval  

shape.  In  another  aspect ,  the  opening 16 can have a  genera l ly  rec tangular  shape.  

Addi t ional ly ,  the  opening 16 of  the  bot tom handle  14  can a lso  have a  f lap  38 that  comprises  

the  cut  mater ia l  tha t  forms the  opening 16.  To def ine  the  opening 16,  the  handle  14  can 

have a  sect ion tha t  is  cut  out  of  the  mul t i layer  handle  14  a long three  s ides  or  por t ions  whi le  

remaining a t tached a t  a  four th  s ide  or  lower  por t ion.  This  provides  a  f lap  of  mater ia l  38  
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tha t  can be  pushed through the  opening 16 by the  user  and folded over  an  edge of  the  

opening 16 to  provide  a  re la t ive ly  smooth  gr ipping surface  a t  an  edge that  contacts  the  

user ' s  hand.  If  the  f lap  of  mater ia l  were  complete ly  cut  out ,  th is  would  leave  an  exposed 

four th  s ide  or  lower  edge that  could  be  re la t ive ly  sharp  and could  poss ib ly  cut  or  scra tch  the  

hand when placed there .  

Fur thermore ,  a  por t ion of  the  bot tom handle  14  a t tached to  the  bot tom 

segment  26 can conta in  a  dead machine  fold  42  or  a  score  l ine  tha t  provides  for  the  handle  

14  to  consis tent ly  fo ld  in  the  same direc t ion,  as  i l lus t ra ted  in  FIG.  2 .  The machine  fold  42  

can comprise  a  fo ld  l ine  tha t  permits  fo ld ing in  a  f i rs t  d i rec t ion toward the  f ront  s ide  panel  

22  and res t r ic ts  fo ld ing in  a  second di rec t ion toward the  rear  panel  24 .  The term "res t r ic ts"  

as  used throughout  th is  appl ica t ion can mean that  i t  i s  eas ier  to  move in  one  di rec t ion,  or  

the  f i rs t  d i rec t ion,  than in  an  opposi te  d i rec t ion,  such as  the  second di rec t ion.  The machine  

fold  42  can cause  the  handle  14  to  consis tent ly  fo ld  in  the  f i rs t  d i rec t ion because  i t  can  be  

thought  of  as  providing a  genera l ly  permanent  fo ld  l ine  in  the  handle  tha t  is  predisposed to  

fold  in  the  f i rs t  d i rec t ion.  This  machine  fo ld  42  of  the  bot tom handle  14  can serve  mul t ip le  

purposes ,  one  being tha t  when a  user  is  t ransferr ing the  product  f rom the  conta iner  10  they 

can grasp  the  bot tom handle  14  and i t  wi l l  eas i ly  bend in  the  f i rs t  d i rec t ion to  ass is t  in  

pour ing.  Secondly ,  when the  f lexible  conta iner  10  is  s tored in  an  upr ight  pos i 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 rec t ion a long the  machine  fold  42,  such that  the  bot tom handle  14  can fold  underneath  

the  conta iner  10  adjacent  one  of  the  bot tom segment  panels  26a ,  as  shown in  FIG.  2 .  The 

weight  of  the  product  can a lso  apply  a  force  to  the  bot tom handle  14,  such tha t  the  weight  

of  the  product  can fur ther  press  on  the  handle  14  and mainta in  the  handle  14  in  the  folded 

posi t ion  in  the  f i rs t  d i rec t ion.  In  an  embodiment ,  the  top handle  12  can conta in  a  s imi lar  

machine  fo ld  34a-34b that  a lso  a l lows i t  to  fold  consis tent ly  in  the  same f i rs t  d i rec t ion as  

the  bot tom handle  14.  

[0054] 

[0055] Addi t ional ly ,  as  the  f lexible  conta iner  10  is  evacuated and less  product  remains ,  

the  bot tom handle  14  can cont inue  to  provide  suppor t  to  help  the  f lexible  conta iner  10  to  

remain  s tanding upr ight  unsuppor ted  and wi thout  t ipping over .  Because  the  bot tom handle  
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14 is  sea led  genera l ly  a long i t s  ent i re  length  extending between the  pai r  of  s ide  panels  18  

and 20,  i t  can  help  to  keep the  gussets  54  and 56 (FIG.  1 ,  FIG.  2)  together  and cont inue  to  

provide  suppor t  to  s tand the  conta iner  10  upr ight  even as  the  conta iner  10  is  empt ied .  

As seen in  FIGS.  1  and 5 ,  the  top  handle  12  extends  ver t ica l ly ,  or  substant ia l ly  

ver t ica l ly ,  upward f rom the  top segment  28 and,  in  par t icular ,  can  extend f rom the  four  

panels  28a-28d that  make up the  top segment  28.  As shown in  FIGS.  1  and 4 ,  the  four  

panels  28a-28d of  f i lm tha t  extend in to  the  top handle  12  are  al l  sea led  together  to  form a  

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

upside  down U-shape wi th  a  hor izonta l  upper  handle  por t ion 12a  having a  pai r  of  spaced 

legs  IB and 15 extending therefrom.  The legs  IB and 15 extend f rom the  top segment  28,  

adjacent  the  spout  30 wi th  one  leg  IB on one s ide  of  the  spout  30 and other  leg  15  on the  

o ther  s ide  of  the  spout  30,  wi th  each leg  13,  15  extending f rom opposi te  por t ions  of  the  top  

segment  28.  

[0056] 

[0057] The bot tommost  edge of  the  upper  handle  por t ion 12a  when extended in  a  

posi t ion  above the  spout  30,  i s  ta l l  enough to  c lear  the  uppermost  edge of  the  spout  30.  A 

por t ion of  the  top  handle  12  can extend above the  spout  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  por t ion 12a  can be  above the  spout  30 and the  top 

segment  28.  The two pai rs  of  legs  13  and 15 a long wi th  the  upper  handle  por t ion 12a  

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

her  hand there through and grasp  the  upper  handle  por t ion 12a  of  the  handle  12.  

In  an  embodiment ,  the  top  handle  is  a  s tand-up top handle  12  as  shown in  FIG. l .  

A "s tand-up top handle ,"  as  used here in ,  i s  a  top  handle  formed f rom the  four  panels  and is  

fabr ica ted  (e .g . ,  sea led)  such that  upper  handle  por t ion 12a  is  above the  spout  30 when 

f lexible  conta iner  10  is  in  the  expanded conf igura t ion.  The s tand-up top handle  12  is  

formed to  s tand,  or  o therwise  to  extend ver t ica l ly ,  or  substant ia l ly  ver t ica l ly ,  upr ight  f rom 

top segment  28 such that  the  hor izonta l  upper  handle  por t ion 12a  is  pos i t ioned above the  

spout  30 wi thout  manipula t ion by a  person.  In  th is  sense ,  the  s tand-up top handle  is  "se l f -

s tanding."  

[0058] 
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[0059] In  an  embodiment ,  the  top  handle  12  can have a  dead machine  fold  34a-34b that  

permits  fo ld ing in  a  f i rs t  d i rec t ion toward the  f ront  s ide  panel  22  and res t r ic ts  fo ld ing in  a  

second di rec t ion toward the  rear  s ide  panel  24 .  The machine  fold  34a-34b can be  located  in  

each leg  13 ,15 a t  a  locat ion where  the  seal  begins .  The handle  12  can be  adhered together ,  

such as  wi th  a  tack adhesive ,  beginning f rom the  machine  fo lded por t ion 34a-34b up to  and 

including the  hor izonta l  upper  handle  por t ion 12a  of  the  handle  12.  Al ternat ively ,  two 

machine  fo lds  34a-34b in  the  handle  12  can a l low for  the  handle  12  to  be  incl ined to  fold  or  

bend consis tent ly  in  the  same f i rs t  d i rec t ion as  the  bot tom handle  14,  ra ther  than in  the  

second di rec t ion.  As shown in  FIG.  1 ,  the  handle  12  can l ikewise  conta in  a  f lap  por t ion 36,  

tha t  fo lds  upwards  toward the  upper  handle  por t ion 12a  of  the  handle  12  to  create  a  

smooth  gr ipping surface  of  the  handle  12,  as  wi th  the  bot tom handle  14,  such that  the  

handle  mater ia l  i s  not  sharp  and can protec t  the  user ' s  hand f rom get t ing  cut  on  any sharp  

edges  of  the  handle  12.  

[0060] When the  conta iner  10  is  in  a  res t  pos i t ion ,  such as  when i t  i s  s tanding upr ight  on  

i t s  bot tom segment  26,  as  shown in  FIG.  1 ,  the  bot tom handle  14  can be  folded underneath  

the  conta iner  10  a long the  bot tom machine  fold  42  in  the  f i rs t  d i rec t ion,  so  that  i t  i s  para l le l  

to  the  bot tom segment  26 and adjacent  bot tom panel  26a ,  and the  top handle  12  extends  

s t ra ight  up,  wi th  hor izonta l  handle  por t ion 12a  above the  spout  30.  The f lexible  conta iner  

10  can s tand upr ight  even wi th  the  bot tom handle  14  posi t ioned underneath  the  upr ight  

f lexible  conta iner  10.  

[0061] In  an  embodiment ,  the  f lexible  conta iner  can conta in  a  f i tment  or  pour  spout  

posi t ioned on a  s idewal l ,  where  the  top handle  is  essent ia l ly  formed in  and f rom the  top 

por t ion or  segment .  The top  handle  can be  formed f rom the  four  panels  18 ,  20,  22 ,  24 ,  

each panel  extending f rom i ts  respect ive  s idewal l ,  extending in to  a  s idewal l  or  f lap  

posi t ioned a t  the  top end of  the  conta iner ,  such tha t  the  top segment  of  the  conta iner  

converges  in to  the  handle  and they are  one  and the  same,  wi th  the  spout  to  the  s ide  of  the  

extended handles ,  ra ther  than underneath .  

The mater ia l  of  const ruct ion of  the  f lexible  conta iner  10  can comprise  a  food-

grade  plas t ic .  For  ins tance ,  nylon,  polypropylene ,  polyethylene  such as  high densi ty  

[0062] 
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polyethylene  (HDPE) and/or  low densi ty  polyethylene  (LDPE) may be  used as  discussed 

la ter .  The f i lm of  the  f lexible  conta iner  10  can have a  th ickness  tha t  is  adequate  to  mainta in  

product  and package in tegr i ty  dur ing manufactur ing,  d is t r ibut ion,  product  shel f  l i fe  and 

cus tomer  usage.  In  an  embodiment ,  the  f lexible  mul t i layer  f i lm for  each panel  has  a  

th ickness  f rom 100 micrometers ,  or  200 micrometers ,  or  250 micrometers  to  BOO 

micrometers ,  or  350 micrometers ,  or  400 micrometers .  The f i lm mater ia l  can  a lso  be  such 

that  i t  provides  the  appropr ia te  a tmosphere  wi th in  the  f lexible  conta iner  10  to  mainta in  the  

product  shel f  l i fe  of  a t  leas t  about  180 days .  Such mul t i layer  f i lms can comprise  an  oxygen 

barr ier  f i lm,  such as  a  f i lm having a  low oxygen t ransmiss ion ra te  (OTR) f rom 0,  or  greater  

than 0  to  0 .4 ,  or  1 .0  cc /m 2 /24  hrs /a tm)  a t  23°C and 80% rela t ive  humidi ty  (RH).  

Addi t ional ly ,  the  f lexible  mul t i layer  f i lm tha t  forms each panel  can a lso  comprise  a  water  

vapor  barr ier  f i lm,  such as  a  f i lm having a  low water  vapor  t ransmiss ion ra te  (WVTR) f rom 0,  

or  greater  than 0 ,  or  0 .2 ,  or  1 .0  to  5 .0 ,  or  10.0 ,  or  15.0  g /m 2 /24  hrs  a t  38°C and 90% RH. 

Moreover ,  i t  may be  des i rable  to  use  mater ia ls  of  const ruct ion having oi l  and/or  chemical  

res is tance  par t icular ly  in  the  seal  layer ,  but  not  l imi ted  to  jus t  the  seal  layer .  The f lexible  

mul t i layer  f i lm can be  e i ther  pr in table  or  compat ib le  to  receive  a  pressure  sens i t ive  label  or  

o ther  type  of  label  for  d isplaying of  indic ia  on  the  f lexible  conta iner  10 .  

[0063] In  an  embodiment ,  each panel  18 ,  20,  22 ,  24  is  made f rom a  f lexible  mul t i layer  

f i lm having a t  leas t  one ,  or  a t  leas t  two,  or  a t  leas t  three  layers .  The f lexible  mul t 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  

mul t i layer  f i lm for  each panel  may be  the  same or  di f ferent .  For  example ,  each of  the  four  

panels  can be  made f rom a  separa te  web,  each web having a  unique s t ructure  and/or  

unique composi t ion ,  f in ish ,  or  pr in t .  Al ternat ively ,  each of  the  four  panels  can be  the  same 

s t ructure  and the  same composi t ion .  

[0064] In  an  embodiment ,  each panel  18 ,  20,  22 ,  24  is  a  f lexible  mul t i layer  f i lm having 

the  same s t ructure  and the  same composi t ion .  

[0065] The f lexible  mul t i layer  f i lm may be  ( i )  a  coextruded mul t 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  mul t i layer  f i lm 

has  a t  leas t  three  layers :  a  sea l  layer ,  an  outer  layer ,  and a  t ie  layer  be tween.  The t ie  layer  

14 



WO 2018/200354 PCT/US2018/028802 

adjoins  the  seal  layer  to  the  outer  layer .  The f lexible  mul t i layer  f i lm may include one  or  

more  opt ional  inner  layers  d isposed between the  seal  layer  and the  outer  layer .  

[0066] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  coextruded f i lm having a t  leas t  

two,  or  three ,  or  four ,  or  f ive ,  or  s ix ,  o r  seven to  e ight ,  or  n ine ,  or  10,  or  11,  or  more  layers .  

Some methods ,  for  example ,  used to  const ruct  f i lms are  by cas t  co-ext rus ion or  b lown co-

extrus ion methods ,  adhes ive  laminat ion,  ext rus ion laminat ion,  thermal  laminat ion,  and 

coat ings  such as  vapor  deposi t ion .  Combinat ions  of  these  methods  are  a lso  poss ib le .  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 ib locking addi t ives ,  process  a ids ,  c lar i f iers ,  nuclea tors ,  p igments  or  colorants ,  

f i l le rs  and re inforc ing agents ,  and the  l ike  as  commonly used in  the  packaging indust ry .  I t  i s  

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

organolept ic  and or  opt ica l  proper t ies .  

[0067] Nonl imi t ing examples  of  sui table  polymeric  mater ia ls  for  the  seal  layer  inc lude 

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

branched) ,  propylene-based polymer  ( including p las tomer  and e las tomer ,  random 

propylene  copolymer ,  propylene  homopolymer ,  and propylene  impact  copolymer) ,  

e thylene-based polymer  ( including p las tomer  and e las tomer ,  h igh densi ty  polyethylene  

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

medium densi ty  polyethylene  ("MDPE") ,  e thylene-acryl ic  ac id  or  e thylene-methacryl ic  ac id  

and thei r  ionomers  wi th  z inc ,  sodium,  l i th ium,  potass ium,  magnesium sal ts ,  e thylene  vinyl  

ace ta te  copolymers  and blends  thereof .  

[0068] Nonl imi t ing examples  of  su i table  polymeric  mater ia l  for  the  outer  layer  inc lude 

those  used to  make biaxia l ly  or  monoaxia l ly  or iented  f i lms for  laminat ion as  wel l  as  

coextruded f i lms.  Some nonl imi t ing polymeric  mater ia l  examples  are  biaxia l ly  or iented  

polyethylene  terephthala te  (OPET),  monoaxia l ly  or iented  nylon (MON),  b iaxia l ly  or iented  

nylon (BON),  and biaxia l ly  or iented  polypropylene  (BOPP).  Other  polymeric  mater ia ls  useful  

in  const ruct ing f i lm layers  for  s t ructura l  benef i t  a re  polypropylenes  (such as  propylene  

homopolymer ,  random propylene  copolymer ,  propylene  impact  copolymer ,  thermoplas t ic  

polypropylene  (TPO) and the  l ike ,  propylene-based plas tomers  (e .g . ,  VERSIFY™ or  
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VISTAMAX™)),  polyamides  (such as  Nylon 6 ,  Nylon 6 ,6 ,  Nylon 6 ,66,  Nylon 6 ,12,  Nylon 12  

etc . ) ,  polyethylene  norbornene,  cycl ic  o lef in  copolymers ,  polyacryloni t r i le ,  polyes ters ,  

copolyes ters  (such as  PETG),  ce l lu lose  es ters ,  polyethylene  and copolymers  of  e thylene  

(e .g . ,  LLDPE based on e thylene  octene  copolymer  such as  DOWLEX™, b lends  thereof ,  and 

mul t i layer  combinat ions  thereof .  

[0069] Nonl imi t ing examples  of  su i table  polymeric  mater ia ls  for  the  t ie  layer  inc lude 

funct ional ized e thylene-based polymers  such as  e thylene-vinyl  aceta te  ("EVA") ,  polymers  

wi th  male ic  anhydr ide-graf ted  to  polyolef ins  such as  any polyethylene ,  e thylene-

copolymers ,  or  polypropylene ,  and e thylene  acryla te  copolymers  such an  e thylene  methyl  

acryla te  ("EMA") ,  g lycidyl  conta in ing e thylene  copolymers ,  propylene  and e thylene  based 

olef in  b lock copolymers  (OBC) such as  INTUNE™ (PP-OBC) and INFUSE™ (PE-OBC) both  

avai lable  f rom The Dow Chemical  Company,  and blends  thereof .  

[0070] The f lexible  mul t i layer  f i lm may include addi t ional  layers  which may contr ibute  

to  the  s t ructura l  in tegr i ty  or  provide  speci f ic  proper t ies .  The addi t ional  layers  may be  

added by di rec t  means  or  by us ing appropr ia te  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  proper t ies  or  chemical  res is tance  can 

be  added to  the  s t ructure .  

[0071] Nonl imi t ing examples  of  su i table  mater ia l  for  the  opt ional  barr ier  layer  inc lude 

copolymers  of  v inyl idene chlor ide  and methyl  acryla te ,  methyl  methacryla te  or  vinyl  

chlor ide  (e .g . ,  SARAN res ins  avai lable  f rom The Dow Chemical  Company) ;  v inyle thylene  vinyl  

a lcohol  (EVOH),  meta l  fo i l  (  such as  a luminum foi l ) .  Al ternat ively ,  modif ied  polymeric  f i lms 

such as  vapor  deposi ted  a luminum or  s i l icon oxide  on such f i lms as  BON, OPET,  or  OPP,  can 

be  used to  obta in  barr ier  proper t ies  when used in  laminate  mul t i layer  f i lm.  

[0072] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm includes  a  seal  layer  se lec ted  f rom 

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 ,  o lef in  polymers ,  inc luding polymers  sold  under  the  

t rade  name AFFINITY™ or  ELITE™ (The Dow Chemical  Company)  for  example ,  propylene-

based plas tomers  or  e las tomers  such as  VERSIFY™ (The Dow Chemical  Company) ,  and 
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blends  thereof .  An opt ional  t ie  layer  i s  se lec ted  f rom ei ther  e thylene-based olef in  b lock 

copolymer  PE-OBC (sold  as  INFUSE™) or  propylene-based olef in  b lock copolymer  PP-OBC 

(sold  as  INTUNE™).  The outer  layer  inc ludes  greater  than 50 wt% of  res in(s)  having a  

mel t ing  point ,  Tm,  tha t  is  f rom 25°C,  to  30°C,  or40°C or  higher  than the  mel t ing point  of  the  

polymer  in  the  seal  layer  wherein  the  outer  layer  polymer  is  se lec ted  f rom res ins  such as  

VERSIFY or  VISTAMAX, ELITE™, HDPE or  a  propylene-based polymer  such as  propylene  

homopolymer ,  propylene  impact  copolymer  or  TPO.  

[0073] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  co-ext ruded.  

[0074] In  an  embodiment ,  f lexible  mul t i layer  f i lm includes  a  sea l  layer  se lec ted  f rom 

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 ,  o lef in  polymers ,  inc luding polymers  sold  under  the  

t rade  name AFFINITY™ or  ELITE™ (The Dow Chemical  Company)  for  example ,  propylene-

based plas tomers  or  e las tomers  such as  VERSIFY™ (The Dow Chemical  Company) ,  and 

blends  thereof .  The f lexible  mul t i layer  f i lm a lso  includes  an  outer  layer  tha t  is  a  polyamide.  

[0075] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  coextruded f i lm,  the  seal  layer  

i s  composed of  an  e thylene-based polymer ,  such as  a  l inear  or  a  substant ia l ly  l inear  

polymer ,  or  a  s ingle-s i te  ca ta lyzed l inear  or  substant ia l ly  l inear  polymer  of  e thylene  and an  

a lpha-olef in  monomer  such as  1-butene ,  1-hexene or  1-octene ,  having a  Tm from 55°C to  

115°C and a  densi ty  f rom 0.865 to  0 .925 g/cm 3 ,  or  f rom 0.875 to  0 .910 g/cm 3 ,  o r  f rom 0.888 

to  0 .900 g/cm 3  and the  outer  layer  i s  composed of  a  polyamide having a  Tm from 170°C to  

270°C.  

[0076] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  coextruded f i lm having a t  leas t  

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

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

substant ia l ly  l inear  polymer  of  e thylene  and an  a lpha-olef in  comonomer  such as  1-butene ,  

1-hexene or  1-octene ,  the  e thylene-based polymer  having a  Tm from 55°C 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 ,  o r  f rom 0.888 to  0 .900 

g/cm 3  and an  outermost  layer  composed of  a  polyamide having a  Tm from 170°C to  270°C.  
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[0077] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  coextruded f i lm having a t  leas t  

seven layers .  The seal  layer  i s  composed of  an  e thylene-based polymer ,  such as  a  l inear  or  

substant ia l ly  l inear  polymer ,  or  a  s ingle-s i te  ca ta lyzed l inear  or  substant ia l ly  l inear  polymer  

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

e thylene-based polymer  having a  Tm from 55°C to  115°C and densi ty  f rom 0.865 to  0 .925 

g/cm 3 ,  o r  f rom 0.875 to  0 .910 g/cm 3 ,  o r  f rom 0.888 to  0 .900 g/cm 3 .  The outer  layer  i s  a  

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

[0078] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm includes  a  sea l  layer  composed of  

an  e thylene-based polymer ,  or  a  l inear  or  substant ia l ly  l inear  polymer ,  or  a  s ingle-s i te  

ca ta lyzed l inear  or  substant ia l ly  l inear  polymer  of  e thylene  and an  a lpha-olef in  monomer  

such as  1-butene ,  1-hexene or  1-octene ,  having a  heat  sea l  in i t ia t ion  temperature  (HSIT)  

f rom 65°C to  less  than 125°C.  In  a  fur ther  embodiment ,  the  seal  layer  of  the  f lexible  

mul t i layer  f i lm has  an  HSIT f rom 65°C,  or  70°C,  or  75°C,  or  SOT,  or  85°C,  or  90°C,  or  95°C,  or  

100°C to  105°C,  or  110°C,  or  115°C,  or  120°C,  or  less  than 125°C.  Appl icant  d iscovered tha t  

the  seal  layer  wi th  an  e thylene-based polymer  wi th  a  HSIT f rom 65°C to  less  than 125°C 

advantageously  enables  the  format ion of  secure  seals  and secure  sealed  edges  around the  

complex per imeter  of  the  f lexible  conta iner .  The e thylene-based polymer  wi th  HSIT f rom 

65°C to  less  than 125°C is  a  robust  sea lant  which a lso  a l lows for  bet ter  sea l ing to  the  r ig id  

f i tment  which is  prone to  fa i lure .  The e thylene-based polymer  wi th  HSIT f rom 65°C to  

125°C enables  lower  heat  sea l ing pressure / temperature  dur ing conta iner  fabr ica t ion.  

Lower  heat  sea l  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 in tegr i ty  by reducing wrinkl ing dur ing the  conta iner  

fabr ica t ion.  Reducing s t resses  a t  the  folds  and seams improves  the  f in ished conta iner  

mechanical  performance.  The low HSIT e thylene-based polymer  sea ls  a t  a  temperature  

below what  would  cause  the  outer  layer  to  be  compromised.  

[0079] In  an  embodiment ,  the  f lexible  mul t 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  leas t  two layers  conta in ing an  e thylene-based 

polymer .  The e thylene-based polymer  may be  the  same or  di f ferent  in  each layer .  
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[0080] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  coextruded f ive  layer ,  or  a  

coextruded seven layer  f i lm having a t  leas t  two layers  conta in ing a  polyamide polymer .  

[0081] In  an  embodiment ,  the  f lexible  mul t i layer  f i lm is  a  seven- layer  coextruded f i lm 

wi th  a  sea l  layer  composed of  an  e thylene-based polymer ,  or  a  l inear  or  substant ia l ly  l inear  

polymer ,  or  a  s ingle-s i te  ca ta lyzed l inear  or  substant ia l ly  l inear  polymer  of  e thylene  and an  

a lpha-olef in  monomer  such as  1-butene ,  1-hexene or  1-octene ,  having a  Tm from 90°C to  

104°C.  The outer  layer  i s  a  polyamide having a  Tm from 170°C to  270°C.  The f i lm has  an  

inner  layer  ( f i rs t  inner  layer)  composed of  a  second e thylene-based polymer ,  d i f ferent  than 

the  e thylene-based polymer  in  the  seal  layer .  The f i lm has  an  inner  layer  (second inner  

layer)  composed of  a  polyamide the  same or  di f ferent  to  the  polyamide in  the  outer  layer .  

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

Flexible  conta iner  10  has  an  expanded conf igura t ion (shown in  FIGS.  1-4)  and a  

col lapsed conf igura t ion as  shown in  FIG.  5 .  When the  conta iner  10  is  in  the  col lapsed 

conf igura t ion,  the  f lexible  conta iner  is  in  a  f la t tened,  or  in  an  otherwise  evacuated s ta te .  

The gusset  panels  18 ,  20  fold  inwardly  (dot ted  l ines  of  FIG.  5)  and are  sandwiched by the  

f ront  panel  22  and the  rear  panel  24 .  

FIG.  3  shows an enlarged view of  the  bot tom seal  a rea  33 of  FIGS.  3  and 5  and 

The fold  l ines  60  and 62 of  respect ive  gusset  panels  18,  20  are  

separa ted  by a  d is tance  U tha t  is  f rom 0  mm, or  0 .5  mm, or  1 .0  mm, or  2 .0  mm to  12.0  mm, 

or  60 mm, or  greater  than 60 mm. In  an  embodiment ,  d is tance  U var ies  based on the  s ize  

and volume of  the  f lexible  conta iner  10 .  For  example ,  the  f lexible  conta iner  10  may have a  

d is tance  U ( in  mm) that  is  f rom greater  than 0  mm to  three  t imes  the  volume ( in  l i te rs )  of  

the  conta iner .  For  example ,  a  2- l i te r  f lexible  conta iner  can have a  d is tance  U f rom greater  

than 0  to  less  than or  equal  to  6 .0  mm. In  another  example ,  a  20- l i te r  f lexible  conta iner  10  

has  a  d is tance  U tha t  is  f rom greater  than 0  mm to  less  than or  equal  to  60 mm. 

FIG.  3  shows l ine  A (def ined by inner  edge 29a)  in tersect ing l ine  B (def ined by 

inner  edge 29b)  a t  apex point  35a .  BDISP 37a  is  on  the  dis ta l  inner  sea l  a rc  39a .  Apex point  

35a  is  separa ted  f rom BDISP 37a  by d is tance  S  having a  length  f rom greater  than 0  mm, or  

[0082] 

[0083] 

the  f ront  panel  26a .  

[0084] 
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1.0  mm, or  2 .0  mm, or  2 .6  mm, or  3 .0  mm, or  3 .5  mm, or  3 .9  mm to  4 .0  mm, or  4 .5  mm, or  

5 .0  mm, or  5 .2  mm, or  5 .5  mm, or  6 .0  mm, or  6 .5  mm, or  7 .0  mm, or  7 .5  mm, or  7 .9  mm. 

[0085] In  FIG.  3 ,  an  overseal  64  is  formed where  the  four  per iphera l  tapered seals  40a-

40d converge  in  the  bot tom seal  a rea .  The overseal  64  includes  4-ply  por t ions  66,  where  a  

por t ion of  each panel  (18,  20 ,  22 ,  24)  i s  heat  sea led  to  a  por t ion of  every  o ther  panel .  Each 

panel  represents  1-ply  in  the  4-ply  heat  sea l .  The overseal  64  a lso  includes  a  2-ply  por t ion 

68 where  two panels  ( f ront  panel  22  and rear  panel  24)  a re  sealed  together .  Consequent ly ,  

the  "overseal ,"  as  used here in ,  i s  the  area  where  the  per iphera l  tapered seals  converge  and 

that  is  subjected  to  a  subsequent  heat  sea l  opera t ion (and subjected  to  a t  leas t  two heat  

sea l  opera t ions  a l together) .  The overseal  64  is  located  in  the  per iphera l  tapered seals  and 

does  not  extend in to  the  chamber  of  the  f lexible  conta iner  10 .  Each panel  18 ,  20,  22 ,  24  

extends  f rom the  bot tom seal  a rea  33 to  the  neck 27 ,  each panel  sea led  to  the  spout  30.  In  

an  embodiment ,  each panel  18 ,  20,  22 ,  24  extends  f rom the  overseal  64  to  the  neck 27,  

each panel  sea led  to  the  spout  30.  

[0086] In  an  embodiment ,  the  apex point  35a  is  located  above the  overseal  64 .  The 

apex point  35a  is  separa ted  f rom,  and does  not  contact  the  overseal  64 .  The BDISP 37a  is  

located  above the  overseal  64 .  The BDISP 37a  is  separa ted  f rom and does  not  contact  the  

overseal  64 .  

[0087] 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 .  

[0088] 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.  3 .  In  an  embodiment ,  the  dis tance  W has  a  length  

f rom 0  mm, or  greater  than 0  mm, or  2 .0  mm, or  4 .0  mm to  6 .0  mm, or  8 .0  mm, or  10.0  mm 

or  15.0  mm. 

[0089] When more  than four  webs  are  used to  produce the  conta iner ,  the  por t ion 68 of  

the  overseal  64  may be  a  4-ply ,  or  a  6-ply ,  or  an  8-ply  por t ion.  

[0090] The gusseted  s ide  panels  18 ,  20  adjoin  the  f ront  panel  22  and the  rear  panel  24  

a long per iphera l  sea ls  to  form a  chamber .  
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[0091] Each per iphera l  sea l  has  ( i )  an  arcuate  body seal  inner  edge (ABSIE)  wi th  

opposing ends ,  ( i i )  A tapered seal  inner  edge (TSIE)  extends  f rom each end of  the  body 

seal .  (C)  The f lexible  conta iner  comprises  a t  leas t  one  ABSIE having a  radius  of  curvature ,  Rc,  

f rom 1 .0  mm, or  3 .0  mm, or  5 .0  mm, or  10.0  mm, or  20.0  mm, or  25.0  mm, or  50.0  mm, or  

75.0  mm, or  100.0  mm to  150.0  mm, or  200.0  mm, or  250.0  mm, or  300.0  mm. 

[0092] In  an  embodiment ,  a  corner  arc  is  present  between each ABSIE and TSIE.  

[0093] The per iphera l  sea ls  41  shown in  FIG.  1  are  descr ibed in  fur ther  deta i l  in  FIGS.  5 ,  

5A,  and 6 .  In  FIGS.  5 ,  5A,  and 6 ,  the  per iphera l  sea ls  41  of  FIG.  1  are  ident i f ied  individual ly  

as  per iphera l  sea ls  132a,  132b,  132c,  and 132d.  Each per iphera l  sea l  132a-132d has  

opposing ends ,  a  top  end and a  bot tom end.  Each per iphera l  sea l  132a-132d includes  a  

respect ive  arcuate  body seal  inner  edge (ABSIE)  134a,  134b,  134c,  and 134d.  Each 

per iphera l  sea l  132a-132d fur ther  inc ludes  a  respect ive  tapered seal  inner  edge (TSIE)  

extending f rom the  bot tom end and f rom the  top end of  each respect ive  ABSIE.  TSIEs 136a,  

136b,  136c,  136d extend f rom the  bot tom end of  each respect ive  ABSIE 134a-134d and are  

hereaf ter  col lec t ively  refer red  to  as  "b-TSIE."  TSIEs 138a,  138b,  138c,  and 138d extend f rom 

the  top end of  each respect ive  ABSIE and are  hereaf ter  col lec t ively  refer red  to  " t -TSIE."  

[0094] A corner  arc  140a-140h (or  "CA 140a-140h")  extends  between each ABSIE and 

TSIE to  connect ,  or  o therwise  adjoin ,  each TSIE to  i t s  respect ive  ABSIE end ( top end or  

bot tom end) .  The f lexible  conta iner  10  has  e ight  corner  arcs  (or  CAs) ,  140a-140h.  As bes t  

shown in  FIGS.  5  and 5A,  CA 140a extends  between BSIE 134a and b-TSIE 136a.  CA 140a 

connects  BSIE 134a to  b-TSIE 136a.  I t  i s  unders tood that  CAs 140b-140h connect  respect ive  

ABSIEs and TSIEs in  a  s imi lar  manner  as  shown and descr ibed wi th  respect  to  CA 140a.  I t  i s  

fur ther  unders tood that  corner  arcs  140a-140h are  dis t inc t  f rom the  dis ta l  inner  sea l  a rcs  

39a ,  39c  in  the  bot tom seal  a rea .  

The "radius  of  curvature ,"  or  "Rc,"  as  used here in ,  i s  the  radius  of  a  c i rcular  a rc  [0095] 

which bes t  approximates  the  curve  a t  a  g iven point .  The radius  of  curvature  is  measured 

when the  f lexible  conta iner  10  is  in  i t s  col lapsed conf igura t ion.  

The f lexible  conta iner  10  has  ABSIEs 134a-134d.  Each ABSIE 134a-134d has  a  [0096] 

radius  of  curvature  f rom 1.0  mm, or  3 .0  mm, or  5 .0  mm, or  10.0  mm, or  20.0  mm, or  25.0  
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mm, or  50.0  mm, or  75.0  mm, or  100.0  mm to  150.0  mm, or  200.0  mm, or  250.0  mm, or  

300.0  mm. The Rc for  each ABSIE 134a-134d may be  the  same or  may be  di f ferent .  In  an  

embodiment ,  the  Rc for  each ABSIE 134a-134d is  the  same.  

In  an  embodiment ,  the  f lexible  conta iner  10  has  an  aspect  ra t io  f rom 1:1  to  

3 .0 :1 .  The "aspect  ra t io ,"  as  used here in ,  i s  the  height  of  the  f lexible  conta iner  d ivided by 

The aspect  ra t io  is  measured when the  f lexible  

conta iner  is  in  an  expanded and s tand-up conf igura t ion (when the  conta iner  is  f i l led  wi th  

product ,  for  example)  as  shown in  FIG.  7 .  In  FIG.  7 ,  f lexible  conta iner  10  is  in  the  expanded 

and s tand-up posi t ion .  Dis tance  H is  the  height  of  the  f lexible  conta iner  10  and dis tance  I i s  

the  width  of  the  f lexible  conta iner  10 .  The aspect  ra t io  is  d is tance  H d ivided by d is tance  I .  

In  an  embodiment ,  the  f lexible  conta iner  10  has  an  aspect  ra t io  f rom 1:1 ,  or  

1 .2 :1 ,  or  1 .2 :1 ,  or  1 .5 :1 ,  to  2 .0 :1 ,  or  2 .5 :1 ,  or  3 .0 :1 .  

In  an  embodiment ,  the  f lexible  conta iner  10  has  a  volume f rom 0.25 l i te rs  (L) ,  o r  

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  30L.  

FIGS.  5  and 7  show an embodiment  wherein  f lexible  conta iner  10  has  ABSIEs 

[0097] 

the  width  of  the  f lexible  conta iner .  

[0098] 

[0099] 

[00100] 

134a-134d and each ABSIE has  the  same Rc,  and the  Rc is  f rom 1.0  mm, or  3 .0  mm, or  5 .0  

mm, or  10.0  mm, or  20.0  mm, or  25.0  mm, or  50.0  mm, or  75.0  mm, or  100.0  mm to  150.0  

mm, or  200.0  mm, or  250.0  mm, or  300.0  mm. Flexible  conta iner  10  has  an  aspect  ra t io  

f rom 1.2:1  to  3 .0 :1 .  In  a  fur ther  embodiment ,  the  f lexible  conta iner  10  has  a  volume f rom 1  

li ter  (L) ,  o r  2  L,  o r  3  L,  o r  3 .78 L,  o r  4  L,  o r  5  L or  10  L to  20 L,  o r  25 L,  o r  30  L.  

[00101] 

conta iner  210 is  the  same as ,  or  substant ia l ly  the  same as ,  f lexible  conta iner  10  wi th  the  

except ion tha t  f lexible  conta iner  210 has  ABSIEs 234a,  234b,  234c,  and 234d.  Each ABSIE 

234a-234d has  the  same Rc,  and the  Rc is  f rom 3.0  mm, or  5 .0  mm, or  10.0  mm, or  20.0  

mm, or  25.0  mm, or  50.0  mm, or  75.0  mm, or  100.0  mm to  150.0  mm, or  200.0  mm, or  

250.0  mm, or  300.0  mm. Flexible  conta iner  210 has  an  aspect  ra t io  f rom 1.2:1 ,  or  1 .5 :1 ,  or  

1 .8 :1  to  2 .0 :1 ,  or  2 .5 :1 ,  or  3 .0 :1 .  In  a  fur ther  embodiment ,  the  f lexible  conta iner  210 has  a  

FIGS.  5A and 7  show an embodiment  for  a  f lexible  conta iner  210.  Flexible  
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volume f rom 0.5L,  or  0 .75L,  or  1 .0L,  or  1 .5L,  or  2 .5L,  or  3L,  or  3 .5L,  3 .78L 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  30L.  

[00102] Flexible  conta iner  10/210 wi th  ABSIEs 134a-134d (ABSIEs 234a-234d for  f lexible  

conta iner  210)  exhibi t  a  greater  aspect  ra t io  compared to  the  aspect  ra t io  of  a  s imi lar  pr ior  

a r t  four  panel  s tand-up f lexible  conta iner  310.  Flexible  conta iner  310 has  a  width  I tha t  i s  

the  same length  as  the  width  I o f  f lexible  conta iner  10/210.  Conta iner  310 has  a  height  J  

tha t  is  less  than the  height  H of  f lexible  conta iner  10 .  Height  J  for  conta iner  310 is  a lso  less  

than the  height  K for  f lexible  conta iner  210.  The aspect  ra t io  H/ l  of  f lexible  conta iner  10  is  

grea ter  than the  aspect  ra t io  J / l  of  pr ior  a r t  conta iner  310.  The aspect  ra t io  K/ l  of  f lexible  

conta iner  210 is  grea ter  than the  aspect  ra t io  J / l  of  pr ior  a r t  conta iner  310.  The aspect  ra t io  

K/ l  of  f lexible  conta iner  210 is  grea ter  than the  aspect  ra t io  H/ l  of  f lexible  conta iner  10 .  

[00103] Returning to  FIG.  1 ,  FIG.  1  shows an embodiment  wherein  each ABSIE 134a-134d 

has  a  respect ive  peak arc  point  150a,  150b,  150c,  and 150d.  A Plane  L extends  through al l  

four  of  the  peak arc  points  150a-150d.  The chamber  volume (when f lexible  conta iner  10  is  

in  the  expanded conf igura t ion)  f rom the  bot tom segment  26 to  the  Plane  L and bounded by 

panels  18-24 def ines  a  lower  conta iner  volume.  The lower  conta iner  volume is  grea ter  than 

50% of  the  to ta l  volume of  the  f lexible  conta iner  10 .  In  th is  way.  Plane  L def ines  a  lower  

conta iner  volume that  is  grea ter  than 50% of  the  to ta l  volume to  the  f lexible  conta iner  10.  

[00104] In  an  embodiment ,  the  lower  conta iner  volume is  f rom 51 vol%,  or  53  vol% or  55 

vol% to  57 vol% or  59 vol%,  or  60 vol% of  the  to ta l  volume of  f lexible  conta iner  10 .  

[00105] The f lexible  conta iner  10/210 can be  used to  s tore  any number  of  f lowable  

substances  there in .  In  par t icular ,  a  f lowable  food product  can be  s tored wi th in  the  f lexible  

conta iner  10/210.  In  one  aspect ,  f lowable  food products  such as  sa lad  dress ings ,  sauces ,  

da i ry  products ,  mayonnaise ,  mustard ,  ke tchup,  o ther  condiments ,  beverages  such as  water ,  

ju ice ,  mi lk ,  o r  syrup,  carbonated beverages ,  beer ,  wine ,  animal  feed,  pe t  feed,  and the  l ike  

can be  s tored ins ide  of  the  f lexible  conta iner  10/210.  

[00106] The f lexible  conta iner  10/210 is  su i table  for  s torage  of  o ther  f lowable  substances  

including,  but  not  l imi ted  to ,  o i l ,  pa in t ,  grease ,  chemicals ,  c leaning solut ions ,  washing f lu ids .  
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suspensions  of  sol ids  in  l iquid ,  and sol id  par t icula te  mat ter  (powders ,  gra ins ,  granular  

sol ids) .  

[00107] The f lexible  conta iner  10/210 is  su i table  for  s torage  of  f lowable  substances  wi th  

h igher  v iscos i ty  and requir ing appl ica t ion of  a  squeezing force  to  the  conta iner  in  order  to  

discharge .  Nonl imi t ing examples  of  such squeezable  and f lowable  substances  include 

grease ,  but ter ,  margar ine ,  soap,  shampoo,  animal  feed,  sauces ,  and baby food.  

[00108] By way of  example ,  and not  by l imi ta t ion ,  some embodiments  of  the  present  

d isc losure  wi l l  now be  descr ibed in  de ta i l  in  the  fol lowing Examples .  

EXAMPLES 

[00109] Three  f lexible  conta iners  (comparat ive  sample ,  example  1 ,  example  2)  a re  

produced wi th  the  respect ive  geometr ies  of  f lexible  conta iner  310 (pr ior  ar t ) ,  f lexible  

conta iner  10,  and f lexible  conta iner  210 shown in  FIG.7.  The dimensions  of  each f lexible  

conta iner  are  provided in  Table  1  below.  

[00110] Tip tes t .  A non-s l ip  mat t  i s  a f f ixed to  a  board .  A f i l led  f lexible  conta iner  is  p laced 

on the  non-s l ip  mat t .  One end of  the  board  is  ra ised  by hand ( ra ised end)  and the  other  end 

of  the  board  (s ta t ionary  end)  remains  in  contact  wi th  a  hor izonta l  suppor t  surface .  The t ip  

point  i s  de termined when the  f lexible  conta iner  begins  to  l i f t  f rom the  ra ised board .  A 

photograph is  taken of  the  f lexible  conta iner  on  the  ra ised board  a t  the  t ip  point .  The angle  

of  the  board  to  the  hor izonta l  suppor t  surface  is  measured in  Adobe I l lus t ra tor™. The 

resul t  of  the  t ip  tes t  i s  repor ted  as  the  t ip  angle  ( in  degrees)  be tween the  board  and the  

hor izonta l  surface  and the  t ip  point .  

[00111] The t ip  tes t  is  performed for  s ide- t ip  (gusset  panel  toward s ta t ionary  end)  and 

face- t ip  ( f ront  panel  toward s ta t ionary  end)  for  ( i )  f lexible  conta iners  f i l led  wi th  

polyethylene  pel le ts  and ( i i )  f lexible  conta iners  f i l led  wi th  water .  Resul ts  a re  shown in  Table  

1  below.  

[00112] Bil lboard  area .  Each f lexible  conta iner  is  f i l led  wi th  polyethylene  pel le ts .  A f ront  

fac ing photograph is  taken for  each of  three  f lexible  conta iners  (comparat ive  sample ,  

example  1 ,  example  2)  wi th  the  respect ive  geometr ies  of  f lexible  conta iner  310 (pr ior  ar t ) ,  

f lexible  conta iner  10,  and f lexible  conta iner  210 shown in  FIG.7.  The photographs  are  
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impor ted  in to  Adobe I l lus t ra tor™. A shape is  drawn around the  outs ide  per imeter  of  the  

f ront  face  for  each f lexible  conta iner .  A shape is  drawn around the  per imeter  of  the  void  for  

the  top handle .  Logic  wi th in  Adobe I l lus t ra tor  ca lcula tes  the  area  of  the  f ront  face  shape 

and a lso  ca lcula tes  the  area  of  the  top  handle  void .  The area  of  the  top  handle  void  is  

subt rac ted  f rom the  area  of  the  f ront  face  and is  repor ted  as  "bi l lboard  area"  in  Table  1  

below.  

[00113] Aspect  Rat io .  In  Table  1 ,  the  aspect  ra t io  for  the  comparat ive  sample ,  example  1 ,  

and example  2  is  ca lcula ted  by dividing the  value  for  "ver t ica l  res t  he ight  to  top  of  spout"  by 

the  value  for  " footpr in t  width ."  

Table  1  

Comparat ive  sample  Example  1  Example  2  
Flexible  conta iner  geometry  (FIG.  7)  310 10 210 
Vert ica l  (corner  to  corner  d im)* 14.0  15.9  16.5  
Ver t ica l  Rest  Height  to  top  of  handle* 27.6  30.5  30.5  
Ver t ica l  Rest  Height  to  top  of  Spout*  21.6 26.0 26.0 
Footpr in t  Depth* 15.2  14.0  14.6  
Footpr in t  Width* 16.5  16.5  16.5  
Aspect  ra t io  1.6 1.8 1.8 

Container+Cap Weight  (oz)  2.26 2.24 
Fi l l  Weight  Pel le ts  (oz . )  81 .7  81.7  81.7  
Fi l l  Weight  Water  (oz . )  137.1  135.9  135.2  

Tip angle 

Side- t ip  Pel le ts  ( in  degrees)  33  25.5  26 
Face- t ip  Pel le ts  ( in  degrees)  31  21.5  24 
Side- t ip  Water  ( in  degrees)  18 14 17 
Face- t ip  Water  ( in  degrees)  17  11 16 

Billboard area 

Front  Face  (sq  inches)  62 .572 69.172 68.33 
Minus  top  handle  void  (sq  inches)  4 .436 4 .832 4 .649 
Billboard area (sq inches) 58.14 64.34 63.68 

* dimensions in centimeters (cm) 
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[00114] I t  i s  speci f ica l ly  in tended that  the  present  d isc losure  not  be  l imi ted  to  the  

embodiments  and i l lus t ra t ions  conta ined here in ,  but  inc lude modif ied  forms of  those  

embodiments  including por t ions  of  the  embodiments  and combinat ions  of  e lements  of  

d i f ferent  embodiments  as  come with  the  scope of  the  fol lowing c la ims.  
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CLAIMS 

1 .  A f lexible  conta iner  compris ing:  

A.  a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusse ted  s ide  panel ,  and a  second gusseted  

s ide  panel ,  the  gusseted  s ide  panels  adjoining the  f ront  panel  and the  rear  panel  a long 

per iphera l  sea ls  to  form a  chamber ;  

B.  each per iphera l  sea l  having 

( i )  an  arcuate  body seal  inner  edge (ABSIE)  wi th  opposing ends ,  

( i i )  a  tapered seal  inner  edge (TSIE)  extending f rom each end of  the  body 

seal ;  

and 

the  f lexible  conta iner  comprises  a t  leas t  one  ABSIE having a  radius  of  

curvature ,  Rc,  f rom 1 .0  mm to  300.0  mm. 

C.  

The f lexible  conta iner  of  c la im 1  wherein  the  f lexible  conta iner  has  an  aspect  ra t io  

f rom 1:1  to  3:1 .  

The f lexible  conta iner  of  any of  c la ims 1-2  wherein  the  f lexible  conta iner  comprises  

four  ABSIEs,  each ABSIE having a  Rc f rom 3.0  mm to  100.0  mm. 

The f lexible  conta iner  of  c la im 3  wherein  each ABSIE has  an  Rc f rom 3.0  mm to  100.0  4  

mm and an  aspect  ra t io  f rom 1.2  to  3 .0 .  

The f lexible  conta iner  of  c la im 4  wherein  the  f lexible  conta iner  has  a  volume f rom 

0.5  Lto  30.0  L.  

The  f lexible  conta iner  of  any of  c la ims 1-5  compris ing a  bot tom apex and an  overseal  6. 

in  the  apex.  

The f lexible  conta iner  of  any of  c la ims 1-6  compris ing a  handle .  

The f lexible  conta iner  of  any of  c la ims 1-7  compris ing a  top  handle  and a  bot tom g 

handle .  

The f lexible  conta iner  of  c la im 8  wherein  the  top handle  is  a  s tand-up top handle .  0 
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10.  The f lexible  conta iner  of  any of  c la ims 3-9  wherein  each ABSIE has  a  peak arc  point ;  

and 

a  p lane  through al l  four  of  the  peak arc  points  def ines  a  lower  chamber  volume that  

is  grea ter  than 50% of  the  to ta l  volume to  the  conta iner .  

11 .  The f lexible  conta iner  of  any of  c la ims 1-10 wherein  a  top  end sect ion of  each panel  

i s  sea led  to  a  spout .  

The f lexible  conta iner  of  c la im 11 wherein  each panel  extends  to  a  bot tom apex 12. 

por t ion.  
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AMENDED CLAIMS 
received by the International Bureau on 12 September 2018 (12.09.2018) 

CLAIMS 

1 .  A f lexible  conta iner  compris ing:  

A.  a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusse ted  s ide  panel ,  and a  second gusseted  

s ide  panel ,  the  gusseted  s ide  panels  adjoining the  f ront  panel  and the  rear  panel  a long 

per iphera l  sea ls  to  form a  chamber ;  

B.  each per iphera l  sea l  having 

( i )  an  arcuate  body seal  inner  edge (ABSIE)  wi th  opposing ends ,  

( i i )  a  tapered seal  inner  edge (TSIE)  extending f rom each end of  the  body seal ;  

C.  the  f lexible  conta iner  comprises  a t  leas t  one  ABSIE having a  radius  of  curvature ,  

Rc,  f rom 1.0  mm to  300.0  mm; 

D.  where in  each ABSIE has  a  peak arc  point ;  and 

a  plane  through al l  four  of  the  peak arc  points  def ines  a  lower  chamber  volume that  is  

grea ter  than 50% of  the  to ta l  volume to  the  conta iner .  

The f lexible  conta iner  of  c la im 1  wherein  the  f lexible  conta iner  has  an  aspect  ra t io  f rom 

1:1  to  3:1 .  

The f lexible  conta iner  of  any of  c la ims 1-2  wherein  the  f lexible  conta iner  comprises  four  

ABSIEs,  each ABSIE having a  Rc f rom 3.0  mm to  100.0  mm. 

The f lexible  conta iner  of  c la im 3  wherein  each ABSIE has  an  Rc f rom 3 .0  mm to  100.0  4^ 

mm and an aspect  ra t io  f rom 1.2  to  3 .0 .  

The f lexible  conta iner  of  c la im 4  wherein  the  f lexible  conta iner  has  a  volume f rom 0.5  L 

to  30.0  L.  

The  f lexible  conta iner  of  any of  c la ims 1-5  compris ing a  bot tom apex and an  overseal  in  6. 

the  apex.  

The f lexible  conta iner  of  any of  c la ims 1-6  compris ing a  handle .  

The f lexible  conta iner  of  any of  c la ims 1-7  compris ing a  top  handle  and a  bot tom handle .  8. 

The f lexible  conta iner  of  c la im 8  wherein  the  top handle  is  a  s tand-up top handle .  g 
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10. The flexible container of any of claims 1-9 wherein a top end section of each panel is 

sea led  to  a  spout .  

11. The flexible container of claim 10 wherein each panel extends to a bottom apex portion. 
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