
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau (10) International Publication Number 

WO 2018/200352 A1 (43) International Publication Date 
01 November 2018 (01.11.2018) W1POI PCT 

Blvd., Freeport, TX 77541 (US). BONEKAMP, Jeffrey E.; 
1501 Larkin Center Drive, Midland, MI 48674 (US). 

(74) Agent: BARTHEL, Ted J.; Husch Blackwell LLP, 555 
East Wells Street, Suite 1900, Milwaukee, WI 53202 (US). 

(51) International Patent Classification: 
B6SD 75/00 (2006.01) B65D 75/58 (2006.01) 

(21) International Application Number: 
PCT/US2018/028800 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 

(22) International Filing Date: 
23 April 2018 (23.04.2018) 

English 

English 

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, 
KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
62/489,155 24 April 2017 (24.04.2017) 

(71) Applicant: DOW GLOBAL TECHNOLOGIES LLC 
[US/US]; 2040 Dow Center, Midland, MI 48674 (US). 

(72) Inventors: BLACK, Marc S.; Building 1616, Wash­
ington Street, Midland, MI 48667 (US). JESPERSEN, 
Simon Tage; Bachtobelstrasse 3, 8810 Horgen (CH). 
SCHUETTE, Chad V.; Building 1616, Washington Street, 
Midland, MI 48667 (US). SIDDIQUI, Muhammad Ali; 
Bachtobelstrasse 3, 8810 Horgen (CH). LOWRY, Ha­
ley A.; 1254 Enclave Parkway, Houston, TX 77077 (US). 
DIGONNET, Fabrice; Bachtobelstrasse 3, 8810 Horgen 
(CH). WALTHER, Brian W.; 2301 North Brazosport 

US 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG). 

(54) Title: FLEXIBLE CONTAINER 

(57) Abstract: The present disclosure provides a flexible container. In an embod­
iment, the flexible container includes (A) a front panel, a rear panel, a first gus-
seted side panel, and a second gusseted side panel. The gusseted side panels ad­
join the front panel and the rear panel along peripheral seals to form a chamber. 
(B) Each peripheral seal has (i) an arcuate body seal inner edge (ABSIE) with op­
posing ends, (ii) a tapered seal inner edge (TSIE) extending from each end of the 
body seal, and (iii) a comer arc where each tapered seal inner edge extends from a 
respective ABSIE end. (C) The flexible container includes at least one comer arc 
having a radius of curvature, Rc, from 1.0 mm to 300.0 mm. 

Fig. 1 
^12a , 0  

36 

12 

15 /' 13-
32-

30 

27 

58-
-TiT 41 

^41 

A 
* 

24 

t 
\ "TT 18 > i 

CJ •22 
IT) 20 m o 26 o 
CJ 

54 
"46 00 14' 

o 
CJ 

o 
[Continued on next page] 



WO 2018/200352 A1 llll II II11 III III 11II llll 111 Nil II III 
Published: 

with international search report (Art. 21(3)) 



WO 2018/200352 PCT/US2018/028800 

FLEXIBLE CONTAINER 

BACKGROUND 

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

f lowable mater ia l .  

[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 f la t  base yields  a  self-s tanding 

f lexible  container ,  otherwise known as  a  s tand-up pouch,  or  "SUP."  

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

s t rength.  The aspect  ra t io  is  the  relat ionship between the container  height  and the 

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

upright  without  t ipping or  leaning.  Drop s t rength is  the  resis tance of  the  f i l led f lexible  

container  to  breakage or  leakage when dropped.  Increasing drop s t rength of tent imes 

al lows for  downgauging of  f i lm thickness  for  a  reduct ion of  mater ia l  cost  per  container .  A 

larger  aspect  ra t io  ( i .e . ,  a  ta l ler  f lexible  container)  is  of tent imes desirable  in  the  retai l  

se t t ing,  for  example,  because a  larger  aspect  ra t io  t ranslates  into effect ive shelf  space 

ut i l izat ion and increased container  advert is ing area,  drawing consumer appeal  to  the SUP.  

However ,  as  aspect  ra t io  increases ,  SUP stabi l i ty  and/or  SUP drop s t rength general ly  

decreases. Maximizing SUP performance is characterized by these relationships. 

[0004] The ar t  recognizes  the need for  self-s tanding f lexible  containers  (SUPs)  with an 

increased aspect  ra t io  without  degradat ion to  stabi l i ty  and/or  without  degradat ion to  drop 

s t rength.  Further  desired in the  ar t  is  an SUP with increased aspect  ra t io  and suff ic ient  drop 

s t rength to  operate  in  the  retai l ,  commercial ,  industr ia l ,  and/or  household environments .  

SUMMARY 

[0005] The present  disclosure provides  a  f lexible  container .  In an embodiment ,  the  

f lexible  container  includes (A) a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusseted s ide panel ,  and a  
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second gusseted s ide panel .  The gusseted s ide panels  adjoin the front  panel  and the rear  

panel  a long per ipheral  seals  to  form a chamber .  (B) Each per ipheral  seal  has  ( i )  an  arcuate  

body seal  inner  edge (ABSIE) with opposing ends,  ( i i )  

extending from each end of  the body seal ,  and (i i i )  a  corner  arc  where each tapered seal  

inner  edge extends from a respect ive ABSIE end.  (C) The f lexible  container  includes a t  least  

one corner  arc  having a  radius  of  curvature ,  Rc,  f rom 1.0 mm to 300.0 mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

a tapered seal  inner  edge (TSIE) 

[0006] FIG. 1 is a perspective view of a filled self-standing flexible container having top 

and bottom flexible handles in accordance with an embodiment of the present disclosure. 

[0007] FIG. 2 is a bottom plan view of the flexible container of FIG. 1. 

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

[0009] FIG. 4 is a top plan view of the flexible container of FIG. 1. 

[0010] FIG. 5 is a perspective view of the container of FIG. 1 in a collapsed configuration. 

[0011] FIG.  5A is  an enlarged view of  Area 5A of  FIG.  5 .  

[0012] FIG.  6  is  a  perspect ive view of  the  f lexible  container  of  FIG.  5 ,  par t ia l ly  expanded 

to  show the corner  arcs .  

[0013] FIG.  7  is  a  perspect ive view of  the  f lexible  container  of  FIG.  5 ,  next  to  a  pr ior  ar t  

f lexible  container .  

DEFINITIONS AND TEST METHODS 

[0014] 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 . ) .  

[0015] 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.  

[0016] 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.  
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[0017] 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.  

[0018] An "ethylene-based polymer,"  as  used herein is  a  polymer that  contains  more 

than 50 weight  percent  polymerized ethylene monomer (based on the total  amount  of  

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

[0019] 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/25.4 mm).  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 (4.2 mm/sec 

or  250 mm/min) .  

[0020] Tm or  "melt ing point"  as  used herein (also referred to  as  a  melt 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.  

[0021] Moisture  permeabi l i ty  is  a  normalized calculat ion performed by f i rs t  measuring 

Water  Vapor  Transmission Rate  (WVTR) of  the  f i lm and then mult iplying WVTR by the f i lm 

thickness  (usual ly  thickness  in  uni ts  of  mil) .  WVTR is  measured a t  38°C,  100% relat ive 

humidi ty  and 1  atm pressure with a  MOCON Permatran-W 3/31.  For  values  of  WVTR at  

90% relat ive humidi ty  the measured WVTR (at  100% relat ive humidi ty)  is  mult ipl ied by 0.90.  

The instrument  is  cal ibrated with Nat ional  Inst i tute  of  Standards and Technology cer t i f ied 
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25 nm-thick polyester  f i lm of  known water  vapor  t ransport  character is t ics .  The specimens 

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

g/m 2 /24hr .  

[0022] An "olef in-based polymer,"  as  used herein is  a  polymer that  contains  more than 

50 weight  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.  

[0023] Oxygen permeabi l i ty  is  a  normalized calculat ion performed by f i rs t  measuring 

Oxygen Transmission Rate  (OTR) for  a  given f i lm thickness  and then mult iplying this  

measured OTR by the f i lm thickness  (usual ly  thickness  in  uni ts  of  mil) .  OTR is  measured at  

23°C,  50% relat ive humidi ty  and 1  atm pressure with a  MOCON OX-TRAN 2/20.  

instrument  is  cal ibrated with Nat ional  Inst i tute  of  Standards and Technology cer t i f ied Mylar  

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

performed according to  ASTM D 3985.  Typical  OTR uni ts  are  cc/m 2 /24hr/atm.  

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 

The 

[0024] 

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

from at  least  two types of  monomers ,  

random, block,  e tc .  

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

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.  

4  
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[0025] A "propylene-based polymer" is  a  polymer that  contains  more than 50 weight  

percent  polymerized propylene monomer (based on the total  amount  of  polymerizable  

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

DETAILED DESCRIPTION 

[0026] The present  disclosure provides  a  f lexible  container .  In an embodiment ,  the  

f lexible  container  includes (A) a  f ront  panel ,  a  rear  panel ,  a  f i rs t  gusseted s ide panel ,  and a  

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

panel  a long per ipheral  seals  to  form a chamber .  (B) Each per ipheral  seal  has  ( i )  an  arcuate  

body seal  inner  edge (ABSIE) with opposing ends,  ( i i )  a  tapered seal  inner  edge (TSIE) 

extending from each end of  the body seal ,  and (i i i )  a  corner  arc  where each tapered seal  

inner  edge extends from a respect ive ABSIE end.  (C) The f lexible  container  includes a t  least  

one corner  arc  having a  radius  of  curvature ,  Rc,  f rom 1.0 mil l imeter  (mm) to  300.0 mm. 

[0027] FIGS.  1-2 show a f lexible  container  10 having 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 extend toward a  top end 44 and a  bot tom end 46 of  the  f lexible  container  10 to  

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

container  10 is  inverted,  the  top and bot tom posi t ions in  re la t ion to  the container  10 

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

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

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

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

[0028] The four  panels  18,  20,  22 and 24 each can be composed of  a  separate  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  different .  

Alternat ively,  one web of  f i lm 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 .  

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

mult i layer  f i lm for  each respect ive panel  18,  20,  22,  and 24.  The edges of  each mult i layer  

f i lm are  sealed to  the adjacent  web of  f i lm to  form peripheral  seals  41 (FIG.  1) .  Per ipheral  

5  



WO 2018/200352 PCT/US2018/028800 

tapered seals  40a-40d are  located on the bot tom segment  26 of  the  container  as  shown in 

FIG.  2 .  The per ipheral  seals  41 are  located on the s ide edges of  the  container  10.  The sealed 

panels  18,  20,  22,  24 from an inter 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  instance,  the  top 

segment  28 can be def ined by extensions of  the  panels  sealed together  a t  the top end 44 

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

(FIG.  4)  of  f i lm that  def ine the top segment  28.  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.  2 .  

[0031] In  an embodiment ,  a  port ion of  each of  the  four  panels  18,  20,  22,  24 (front  

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

segment  28 and terminate  a t  a  neck 27.  In this  way,  each panel  extends from the bot tom 

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

panels  18,  20,  22,  24 is  sealed,  or  otherwise is  welded,  to  a  spout  30 to  form a t ight  seal .  

The spout  30 is  sealed to  the neck 27 by way of  compression heat  seal ,  ul t rasonic  seal ,  and 

combinat ions thereof .  Although the base of  spout  30 has  a  circular  cross-sect ional  shape,  i t  

i s  understood that  the base of  spout  30 can have other  cross-sect ional  shapes such as  a  

polygonal  cross-sect ional  shape,  for  example.  The base 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.  

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

The surface texture  can include embossment  and a  plural i ty  of  radial  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  with oval ,  wing-shaped,  eye-

shaped,  or  canoe-shaped bases .  

[0034] Furthermore,  the  spout  30 can contain a  removable  closure 32.  Alternat 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  seal  area def ined by the joining together  of  a t  least  two panel  ends.  In 
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a fur ther  embodiment ,  the  spout  30 is  posi t ioned a t  general ly  a  midpoint  of  the  top 

segment  28 and can be s ized smaller  than a  width of  the  container  10,  such that  the spout  

30 can have an area that  is  less  than a  total  area of  the  top segment  28.  In yet  a  fur ther  

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

ensure that  the spout  30 wil l  not  be large enough to  inser t  a  hand therethrough,  thus 

avoiding any unintent ional  contact  with the product  58 s tored therein.  

The spout  30 can be made of  a  r igid construct ion and can be formed of  any 

appropriate  plast 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  container  10.  In an embodiment  the spout  30 is  

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

30 and prevents  the product  f rom spi l l ing out  of  the  container  10.  The closure 32 may be a  

screw-on cap,  a  f l ip- top cap or  other  types of  removable  (and opt ional ly  reclosable)  

c losures .  

[0035] 

[0036] In  an embodiment ,  the  f lexible  container  does not  have a  r igid spout  and the 

panels  are  sealed across  the neck,  by way of  a  re leasable  seal  ( tear  seal) ,  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  container  10 such that  the bot tom handle  14 is  an extension of  the  

bot tom segment  26.  

[0038] Each panel  includes 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 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  

Nonlimit ing examples  of  sui table  heat-seal ing 

technologies  include hot  bar  seal ing,  hot  die  seal ing,  impulse seal ing,  high f requency 

the bot tom segment  26 together .  

seal ing,  or  ul t rasonic  seal ing methods.  
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[0039] Each panel  18,  20,  22,  24 has  a  respect ive 

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

FIG.  2  shows bot tom segment  26.  

is  bordered by two opposing per ipheral  tapered seals  40a,  40b,  40c,  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.  2)  and 

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

area 33 (FIG.  2 ,  FIG.  3 ,  FIG.  5) .  

[0040] 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 an inner  

seal  edge def ined by inner  edge 29a and inner  edge 29b.  

[0041] The apex point  35a is  separated from the BDISP 37a by a  dis tance S from 0 

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

[0042] 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 an inner  seal  edge def ined by inner  edge 29c and inner  edge 29d.  

The apex point  35c is  separated from the BDISP 37c by a  dis tance T from 0 mil l imeter  (mm) 

to  less  than 8.0 mm. 

[0043] 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 .  
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[0044] 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  0  mm. 

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

(29c,  29d) ,  to  form a dis ta l  inner  seal  arc  39a (front  panel)  a  dis ta l  inner  seal  arc  39c (rear  

panel)  as  shown in FIGS.  2  and 3.  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 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)  is  separated from 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 from S (dis tance T) f rom the apex point  35a 

(35c)  to  the BDISP 37a (37c)  is  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  separated from 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  seal  arc  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  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 ,  adjacent  bot tom faces  26c and 26d extend beyond the plane of  their  bot tom 
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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 gussets  54 and 56 can contact  bot tom faces  26b and 26d covering them, 

while  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  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.  

[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)  sealed together  when four  webs of  f i lm are  used to  make the container  

10.  When more than four  webs are  used to  make the container ,  the  handle  wil l  include the 

same number of  webs used to  produce the container .  Any port ion of  the  bot tom handle  14 

where al l  four  layers  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  bot tom handle  14.  The bot tom handle  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  

bot tom handle  14 would also have a  rectangular  shape.  

[0053] 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.  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  general ly  oval  

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

Addit ional ly ,  the  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 opening 16.  To def ine the 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 
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that  can be pushed through the opening 16 by the user  and folded over  an edge of  the 

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 .  

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.  2 .  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.  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  d i rect ion 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 along 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.  2 .  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.  In an embodiment ,  the  top handle  12 can contain a  s imilar  

machine fold 34a-34b that  a lso al lows i t  to  fold consis tent ly  in  the  same f i rs t  d i rect ion as  

the bot tom handle  14.  

[0054] 

[0055] 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 s tanding upright  unsupported and without  t ipping over .  Because the bot tom handle  

11 



WO 2018/200352 PCT/US2018/028800 

14 is  sealed general ly  a long i ts  ent i re  length extending between the pair  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 support  to  s tand the container  10 upright  even as  the container  10 is  emptied.  

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

ver t ical ly ,  upward 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.  As shown in FIGS.  1  and 4,  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 a  pair  of  spaced 

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

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

other  s ide of  the  spout  30,  with each leg 13,  15 extending from opposi te  port ions of  the  top 

segment  28.  

[0056] 

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

posi t ion above the spout  30,  is  ta l l  enough to  clear  the uppermost  edge of  the spout  30.  A 

port 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  port ion 12a can be above the spout  30 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 

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

[0058] 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 herein,  is  a  top handle  formed from the four  panels  and is  

fabr icated (sealed)  such that  upper  handle  port ion 12a is  above the spout  30 when f lexible  

container  10 is  in  the  expanded configurat ion.  The s tand-up top handle  12 is  formed to  

s tand,  or  otherwise to  extend vert ical ly ,  or  substant ia l ly  ver t ical ly ,  upr ight  f rom top 

segment  28 such that  the horizontal  upper  handle  port ion 12a is  posi t ioned above the 

spout  30 without  manipulat ion by a  person.  In th is  sense,  the  s tand-up top handle  is  "self-

s tanding."  
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[0059] In  an embodiment ,  the  top handle  12 can have a  dead machine fold 34a-34b 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 34a-34b can be located in 

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

such as  with a  tack adhesive,  beginning from the machine folded port ion 34a-34b up to  and 

including the horizontal  upper  handle  port ion 12a of  the handle  12.  Alternat ively,  two 

machine folds  34a-34b 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 fi rs t  d i rect ion as  the bot tom handle  14,  ra ther  than in the  

second direct ion.  As shown in FIG.  1 ,  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.  

[0060] When the container  10 is  in  a  res t  posi t ion,  such as  when i t  is  s tanding upright  on 

i ts  bot tom segment  26,  as  shown in FIG.  1 ,  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,  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 extends 

s t ra ight  up,  with horizontal  handle  port ion 12a above the spout  30.  The f lexible  container  

10 can s tand upright  even with the bot tom handle  14 posi t ioned underneath the upright  

f lexible  container  10.  

[0061] In  an embodiment ,  the  f lexible  container  can contain a  f i tment  or  pour  spout  

posi t ioned on a  s idewall ,  where the top handle  is  essent ia l ly  formed in and from the top 

port ion or  segment .  The top handle  can be formed from the four  panels  18,  20,  22,  24,  

each panel  extending from i ts  respect ive s idewall ,  extending into a  s idewall  or  f lap 

posi t ioned a t  the top end of  the  container ,  such that  the top segment  of  the  container  

converges into the handle  and they are  one and the same,  with the spout  to  the s ide of  the  

extended handles ,  ra ther  than underneath.  

The mater ia l  of  construct ion of  the  f lexible  container  10 can comprise  a  food-

grade plast ic .  For  instance,  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  container  10 can have a  thickness  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.  In an embodiment ,  the  f lexible  mult i layer  f i lm for  each panel  has  a  

thickness  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 also be such 

that  i t  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 mult 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 ransmission rate  (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% relat ive humidi ty  (RH).  

Addit ional ly ,  the  f lexible  mult i layer  f i lm that  forms each panel  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 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 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  not  l imited to  just  the  seal  layer .  The f lexible  

mult i layer  f i lm can be ei ther  pr intable  or  compatible  to  receive a  pressure sensi t ive label  or  

other  type of  label  for  displaying of  indicia  on the f lexible  container  10.  

[0063] In  an embodiment ,  each panel  18,  20,  22,  24 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.  

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

the same structure  and the same composi t ion.  

[0065] 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  
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adjoins  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 .  

[0066] 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 .  

[0067] 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 

("HDPE"),  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 .  

[0068] Nonlimit ing examples  of  sui table  polymeric  mater ia l  for  the outer  layer  include 

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 layers  for  s t ructural  benefi t  are  polypropylenes (such as  propylene 

homopolymer,  random propylene copolymer,  propylene impact  copolymer,  thermoplast ic  

polypropylene (TPO) and the l ike,  propylene-based plastomers  (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  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 .  

[0069] Nonlimit ing examples  of  sui table  polymeric  mater ia ls  for  the 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  (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  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 .  

[0071] 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  si 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.  

[0072] 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 ,  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 
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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  resin(s)  having a  

melt ing point ,  Tm, that  is  f rom 25°C,  to  30°C,  or40°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. 

[0073] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  co-extruded.  

[0074] 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.  

[0075] 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°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 ,  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°C to  

270°C.  

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

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°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 ,  or  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  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°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 ,  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°C.  

[0078] 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°C to  less  than 125°C.  In a  fur ther  embodiment ,  the  seal  layer  of  the  f lexible  

mult 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.  Applicant  discovered that  

the seal  layer  with an ethylene-based polymer with a  HSIT f rom 65°C to  less  than 125°C 

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°C to  less  than 125°C 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°C 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.  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.  

[0079] 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 .  
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[0080] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f ive layer ,  or  a  

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

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

with 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  Tm from 90°C to  

104°C.  The outer  layer  is  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 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 .  

Flexible  container  10 has  an expanded configurat ion (shown in FIGS.  1-4)  and a  

col lapsed configurat ion as  shown in FIG.  5 .  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 l ines  of  FIG.  5)  and are  sandwiched by the 

front  panel  22 and the rear  panel  24.  

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

the front  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 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 ,  dis tance U var ies  based on the size 

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

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

the  container .  For  example,  a  2- l i ter  f lexible  container  can have a  dis tance U f rom greater  

than 0  mm to less  than or  equal  to  6.0 mm. In another  example,  a  20-l i ter  f lexible  container  

10 has a  dis tance U that  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)  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 dis tance S having a  length f rom greater  than 0  mm, or  

[0082] 

[0083] 

[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 ipheral  tapered seals  40a-

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

port ion of  each panel  (18,  20,  22,  24)  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  22 and rear  panel  24)  are  sealed together .  Consequent ly ,  

the  "overseal ,"  as  used herein,  is  the  area where the per ipheral  tapered seals  converge and 

that  is  subjected to  a  subsequent  heat  seal  operat ion (and subjected to  a t  least  two heat  

seal  operat ions al together) .  The overseal  64 is  located in the  per ipheral  tapered seals  and 

does not  extend into the chamber  of  the  f lexible  container  10.  Each panel  18,  20,  22,  24 

extends from the bot tom seal  area 33 to  the neck 27 ,  each panel  sealed to  the spout  30.  In 

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

each panel  sealed to  the spout  30.  

[0086] 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.  

[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 container ,  the  port ion 68 of  

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

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

along per ipheral  seals  to  form a chamber .  
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Each per ipheral  seal  has  ( i )  an  arcuate  body seal  inner  edge (ABSIE) with 

opposing ends,  ( i i )  a  tapered seal  inner  edge (TSIE) extending from each end of  the  body 

seal ,  between each ABSIE and TSIE.  Each TSIE extends from a respect ive ABSIE end.  A 

corner  arc  is  present  between each ABSIE and TSIE.  The f lexible  container  includes a t  least  

one corner  arc  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 150.0mm, or  200.0 

mm, or  250.0mm, or  300.0 mm. 

The per ipheral  seals  41 shown in FIG.  1  are descr ibed in fur ther  detai l  in  FIGS.  5 ,  

5A,  and 6.  In FIGS.  5 ,  5A,  and 6,  the  per ipheral  seals  41 of  FIG.  1  are ident i f ied individual ly  

as  per ipheral  seals  132a,  132b,  132c,  and 132d.  

opposing ends,  a  top end and a  bot tom end.  

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

per ipheral  seal  132a-132d fur ther  includes a  respect ive tapered seal  inner  edge (TSIE) 

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

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

hereaf ter  col lect ively referred to  as  "b-TSIE."  TSIEs 138a,  138b,  138c,  and 138d extend from 

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

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

TSIE to  connect ,  or  otherwise adjoin,  each TSIE to  i ts  respect ive ABSIE end ( top end or  

bot tom end) .  The f lexible  container  10 has  eight  corner  arcs  (or  CAs),  140a-140h.  As best  

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  understood that  CAs 140b-140h connect  respect ive 

ABSIEs and TSIEs in  a  s imilar  manner  as  shown and descr ibed with respect  to  CA 140a.  I t  i s  

fur ther  understood that  corner  arcs  140a-140h are  dis t inct  f rom the dis ta l  inner  seal  arcs  

[0091] 

[0092] 

Each per ipheral  seal  132a-132d has  

Each per ipheral  seal  132a-132d includes a  

Each 

[0093] 

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

Each corner  arc  def ines  a  radius  of  curvature ,  Rc.  As f lexible  container  10 has  

eight  corner  arcs  (CAs 140a-140h) ,  the  f lexible  container  10 has eight  corner  radi i  of  

curvature ,  Rc.  The radi i  of  curvature  for  the CAs may be the same or  different .  

[0094] 
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[0095] The "radius  of  curvature ,"  or  "Rc,"  as  used herein,  is  the  radius  of  a circular arc 

which best  approximates the curve at  a g iven point .  The radius  of  curvature  is  measured 

when the f lexible  container  10 is  in  i ts  col lapsed configurat ion.  As best  shown in FIG.  5A,  

corner  arc  140a has  a  radius  of  curvature ,  Rc.  I t  i s  understood that  CAs 140b-140h each has  

a  s imilar  respect ive radius  of  curvature ,  Rc,  as  descr ibed for  corner  arc  140a.  

In an embodiment ,  a t  least  one of  the  corner  arcs  140a-140h (CAs),  has  a  radius  

of  curvature  f rom 1.0 mil l imeter  (mm) to  300.0 mm. In a  fur ther  embodiment ,  a t  least  one 

of  the  CAs has  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  

[0096] 

250.0 mm, or  300.0 mm. 

In an embodiment ,  a t  least  two of  the  inner  arcs  140a-140h have a  radius  of  

curvature  f rom 3.0 mm, or  5 .0  mm, or  10.0 mm, or  20.0 mm, or  25.0 mm, to  50.0 mm, or  

75.0 mm, or  100.0 mm. 

Corner  arcs  140a-140d are  hereaf ter  col lect ively referred to  as  bot tom corner  

arcs ,  or  "b-CAs."  Corner  arcs  140e-140h are  hereaf ter  col lect ively referred to  as  top inner  

arcs ,  or  " t -CAs."  

[0097] 

[0098] 

[0099] In  an embodiment ,  a t  least  one b-CA and at  least  one t-CA has  a  radius  of  

curvature  f rom 3.0 mm, or  5 .0  mm, or  10.0 mm, or  20.0 mm, or  25.0 mm, to  50.0 mm, or  

75.0 mm, or  100.0 mm. 

[00100] In  an embodiment ,  each of  the  four  b-CAs of  f lexible  container  10 (CAs 140a-

140d)  has  a  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 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. In a  fur ther  embodiment ,  each of  the four  b-CAs has  the same 

radius  of  curvature  in  the  range from 3.0 mm, or  5 .0  mm, or  10.0 mm, or  20.0 mm, or  25.0 

mm, to  50.0 mm, or  75.0 mm, or  100.0 mm. 

[00101] FIG.  6  shows top corner  arcs ,  t -CAs 140e-140h.  In an embodiment ,  each of  the 

four  t -CAs of  f lexible  container  10 (CAs 140e-140h)  has  a  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 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. In a  fur ther  
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embodiment ,  each of  the four  t -CAs have the same radius  of  curvature  in  the  range from 

3.0 mm, or  5 .0  mm, or  10.0 mm, or  20.0 mm, or  25.0 mm, to  50.0 mm, or  75.0 mm, or  100.0 

mm. 

[00102] In  an embodiment ,  each of  the  four  b-CAs and each of  the  four  t -CAs of  f lexible  

container  10 (CAs 140a-140h)  has  a  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 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. In a  fur ther  embodiment ,  each of  the four  b-CAs 

and each of  the  four  t -CAs has  the same radius  of  curvature  in  the  range from 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. 

[00103] The f lexible  container  10 has  ABSIEs 134a-134d.  Each ABSIE has  a  radius  of  

curvature ,  Rc.  The Rc for  each ABSIE may be the same or  may be different .  Each ABSIE 

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

and 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. 

[00104] In  an embodiment ,  the  f lexible  container  10 has an aspect  ra t io  f rom 1:1 to  

3.0:1.  The "aspect  ra t io ,"  as  used herein,  is  the  height  of  the  f lexible  container  divided by 

the width of  the  f lexible  container .  The aspect  ra t io  is  measured when the f lexible  

container  is  in  an expanded and s tand-up configurat ion (when the container  is  f i l led with 

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

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

the  width of  the  f lexible  container  10.  The aspect  ra t io  is  d is tance H divided by dis tance I.  

[00105] In  an embodiment ,  the  f lexible  container  10 has  an aspect  ra t io  f rom 1:1,  or  

1.2:1,  or  1.5:1,  to  2.0:1,  or  2.5:1,  or  3.0:1.  

[00106] In  an embodiment ,  the  f lexible  container  10 has  one,  some or  al l  of  the  fol lowing 

propert ies :  
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[00107] ( i )  e ight  corner  arcs  (140a-140h) ,  each corner  arc  having the same 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; and/or  

[00108] ( i i )  four  ABSIEs (134a-134d) ,  each ABSIEs having the same 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 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; and/or  

[00109] ( i i i )  an  aspect  ra t io  f rom 1:1,  or  1.2:1,  or  1.5:1,  or  1 .8:1 to  2.0:1,  or  2.5:1,  or  3.0:1.  

[00110] Container  10 with ABSIEs 134a-134d exhibi ts  a  greater  aspect  ra t io  compared to  

the aspect  ra t io  of  a  s imilar  pr ior  ar t  four  panel  s tand-up f lexible  container  210.  Flexible  

container  210 has  a  width I that  is  the  same length as  the width I o f  container  10.  Container  

210 has  a  height  J  that  is  less  than the height  H of  container  10.  The aspect  ra t io  H/l  of  

container  10 is  greater  than the aspect  ra t io  J / l  of  pr ior  ar t  container  210.  

[00111]  In an embodiment ,  the  f lexible  container  10 has  a  volume from 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,  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.  

[00112] The f lexible  container  10 can be used to  s tore  any number of  f lowable 

substances 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.  

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

including,  but  not  l imited to ,  oi l ,  paint ,  grease,  chemicals ,  c leaning solut ions,  washing f luids ,  

suspensions of  sol ids  in  l iquid,  and sol id  par t iculate  mat ter  (powders ,  grains ,  granular  

sol ids) .  

[00114] 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.  
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[00115] 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.  
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CLAIMS 

1.  A f lexible  container  compris ing:  

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

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

per ipheral  seals  to  form a chamber;  

B.  each per ipheral  seal  having 

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

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

seal ;  

( i i i )  a  corner  arc  where each tapered seal  inner  edge extends from a 

respect ive ABSIE end;  and 

the container  comprises  a t  least  one corner  arc  having a  radius  of  curvature ,  

Rc,  f rom 1.0 mm to 300.0 mm. 

C.  

The f lexible  container  of  c la im 1  compris ing four  bot tom corner  arcs  (b-CAs),  each b-

CA having a  Rc f rom greater  than 1.0 mm to 300.0 mm. 

The f lexible  container  of  any of  c la ims 1-2 compris ing four  top corner  arcs  ( t -CAs) ,  

each t-CA having a  radius  of  curvature  f rom greater  than 1.0 mm to 300.0 mm. 

The f lexible  container  of  any of  c la ims 1-3 wherein the ABSIE has  a  radius  of  4  

curvature  1 .0  mm to 100.0 mm. 

The f lexible  container  of  any of  c la ims 1-4 wherein the f lexible  container  has  an 

aspect ratio from 1:1 to 3:1. 

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

in  the  apex.  

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

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

handle .  

The f lexible  container  of  c la im 8  wherein the top handle  is  a  s tand-up top handle .  0 
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10. The flexible container of any of claims 1-9 wherein a top end section of each panel is 

sealed to  a  spout .  

The f lexible  container  of  c la im 10 wherein each panel  extends to  a  bot tom apex 11. 

port ion.  
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