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(57) Abstract: The present disclosure provides a process. 
In an embodiment, a process for producing a flexible 
pouch is provided and includes placing a microcapillary 
strip between two opposing flexible films. The opposing 
flexible films define a common peripheral edge. The pro­
cess includes positioning a first side of the microcapillary 
strip at a first side of the common peripheral edge and 
positioning a second side of the microcapillary strip at a 
second side of the common peripheral edge. The process 
includes first sealing, at a first seal condition, the micro -
capillary strip between the two flexible films; and second 
sealing, at a second seal condition, a peripheral seal 
along at least a portion of the common peripheral edge. 
The peripheral seal includes a sealed microcapillary seg­
ment. 

Fig. 9 34 m. 
24 .A: --

9A+-> 
36 • -22  

40^ 

UN0 "*"—10 iM 
42 28 

-16 

9A k 
30 -22 / 24--

26 

_ ' 2 6  

m Os ir, t 00 27 26 
o o 

o c* 
O 
£ 



WO 2017/003859 PCT/US2016/039243 

PROCESS FOR PRODUCING FLEXIBLE CONTAINER 
WITH MICROCAPILLARY DISPENSING SYSTEM 

BACKGROUND 

[0001] The present  disclosure is  d i rected to  a  process  for  producing a  f lexible  pouch 

with a  microcapi l lary dispensing system. 

[0002] Flexible  pouches are  gaining market  acceptance versus  r igid packaging in many 

appl icat ions.  In the  food,  home care ,  and personal  care  segments ,  f lexible  pouches offer  

the  advantages of  lower weight ,  eff ic ient  use and access  to  contents ,  good visual  appeal ,  

and bet ter  overal l  sustainabi l i ty  compared to  r igid packaging.  

[0003] Util izat ion of  f lexible  pouches is  s t i l l  l imited due to  lack of  specif ic  funct ional i t ies ,  

such as  f low control ,  for  example.  Thus,  f lexible  pouches are  typical ly  used as  ref i l l  

packages where the f lexible  pouch is  opened and i ts  contents  poured into a  previously used 

r igid container  having a  removable  nozzle  or  spout .  The nozzle  or  spout  provides  the r igid 

container  with precis ion f low control .  

[0004] Attempts  for  f low control  in  f lexible  pouches is  achieved in s tand-up pouches 

(SUPs)  with the addi t ion of  a  r igid f i tment  that  is  assembled to  the SUP f lexible  s t ructure  by 

a  heat-seal ing process .  These r igid f i tments  typical ly  have a  canoe shaped base that  is  

placed between the f i lms that  form the SUP,  the f i lms are  heat-sealed using a  special ized 

heat  seal  bar  that  has  the unique shape to  accommodate  the spout  base.  The heat  seal ing 

process  is  ineff ic ient  as  i t  i s  s low,  requir ing special ized tool ing.  The heat  seal ing process  is  

prone to  signif icant  amount  of  fa i lures  ( leaks)  due to  the need for  precise  a l ignment  of  the  

spout  between the f i lms to  the heat  seal  bars .  The heat  seal ing process  requires  careful  

qual i ty  control ,  thus  the high f inal  cost  of  the  f i tment  in  a  SUP makes i t  prohibi t ive for  some 

low cost  appl icat ions.  

[0005] Rigid containers  current ly  dominate  the spray segment .  Commonplace are  r igid 

containers  with special ized spray nozzles  or  t r igger  pump sprays for  the appl icat ion of  

famil iar  household products  such as  dis infectants ,  glass  c leansers ,  and l iquid waxes;  

personal  care  i tems such as  creams,  lot ions,  and sunscreen;  and even food products  such as  

salad dressings and sauces.  
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[0006] Despi te  the spray control  afforded by such packaging systems,  r igid containers  

are  disadvantageous because they are  heavy,  expensive to  produce,  and the spray 

component  is  typical ly  not  recyclable .  

[0007] The ar t  recognizes  the need for  a  f lexible  pouch that  is  capable  of  del iver ing i ts  

content  by way of  a  spray appl icat ion and without  the need for  a  r igid spray component .  A 

need fur ther  exis ts  for  a  f lexible  container  that  is  l ightweight ,  recyclable  and requires  no 

r igid components .  

SUMMARY 

[0008] The present  disclosure provides  a  process  for  producing a  f lexible  pouch capable  

of  del iver ing a  spray—and without  any r igid components .  

[0009] The present  disclosure provides  a  process .  In an embodiment ,  a  process  for  

producing a  f lexible  pouch is  provided and includes placing a  microcapi l lary s t r ip  between 

two opposing f lexible  f i lms.  The opposing f lexible  f i lms def ine a  common peripheral  edge.  

The process  includes posi t ioning a  f i rs t  s ide of  the  microcapi l lary s t r ip  a t  a  f i rs t  s ide of  the  

common peripheral  edge and posi t ioning a  second s ide of  the  microcapi l lary s t r ip  a t  a  

second s ide of  the  common peripheral  edge.  The process  includes f i rs t  seal ing,  a t  a  f i rs t  

seal  condi t ion,  the  microcapi l lary s t r ip  between the two flexible  f i lms,  and second seal ing,  

a t  a  second seal  condi t ion,  a  per ipheral  seal  a long a t  least  a  port ion of  the  common 

peripheral  edge.  The per ipheral  seal  includes a  sealed microcapi l lary segment .  

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

for  producing a  f lexible  container  is  provided and includes placing a  microcapi l lary s t r ip  a t  

an edge offset  dis tance between two opposing f lexible  f i lms.  The opposing f i lms def ine a  

common peripheral  edge.  The process  includes posi t ioning a  f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  the  common peripheral  edge and posi t ioning a  second s ide of  the  

microcapi l lary s t r ip  a t  a  second s ide of  the  common peripheral  edge.  The process  includes 

f i rs t  seal ing,  a t  a  f i rs t  seal  condi t ion,  the  microcapi l lary s t r ip  between the two f lexible  f i lms 

and second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  a long at  least  a  port ion of  

the  common peripheral  edge.  The per ipheral  seal  includes a  sealed microcapi l lary segment .  
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[0011] An advantage of  the  present  disclosure is  the  product ion of  a  pi l low pouch,  a  

sachet ,  or  a  f lexible  SUP that  is  capable  of  del iver ing a  control led spray of  a  l iquid,  wi thout  

the need for  a  r igid spray component .  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Figure 1  is  a  top plan view of  a  microcapi l lary s t r ip  in  accordance with an 

embodiment  of  the  present  disclosure.  

[0013] Figure 2  is  a  longi tudinal  sect ional  view taken along l ine 2-2 of  Figure 1 .  

[0014] Figure 3  is  a  cross  sect ional  view taken along l ine 3-3 of  Figure 1 .  

[0015] Figure 4  is  a  perspect ive view of  the  microcapi l lary s t r ip  of  Figure 1 .  

[0016] Figure 5  is  an enlarged view of  Area 5  of  Figure 2 .  

[0017] Figure 6  is  an exploded view of  the microcapi l lary s t r ip  of  Figure 1 .  

[0018] Figure 7  is  a  perspect ive view of  two f lexible  f i lms in  accordance with an 

embodiment  of  the  present  disclosure.  

[0019] Figure 8  is  a  perspect ive view of  a  microcapi l lary s t r ip  placed between two 

f lexible  f i lms in  accordance with an embodiment  of  the  present  disclosure.  

[0020] Figure 9  is  a  perspect ive view of  a  microcapi l lary s t r ip  sealed between two 

f lexible  f i lms in  accordance with an embodiment  of  the  present  disclosure.  

[0021] Figure 9A is  a  sect ional  view taken along l ine 9A-9A of  Figure 9 .  

[0022] Figure 10 is  a  perspect ive view of  a  f lexible  pouch having a  per ipheral  seal  and a  

sealed microcapi l lary segment  in accordance with an embodiment  of  the  present  disclosure.  

[0023] Figure 10A is  a  sect ional  view taken along l ine 10A-10A of  Figure 10.  

[0024] Figure 11 is  a  perspect ive view of  a  f i l l ing s tep in accordance with an 

embodiment  of  the  present  disclosure.  

[0025] Figure 12 is  a  perspect ive view of  a  f i l led and sealed f lexible  pouch in accordance 

with an embodiment  of  the  present  disclosure.  

[0026] Figure 13 is  a  perspect ive view of  the removal  of  the  sealed microcapi l lary 

segment  in  accordance with an embodiment  of  the  present  disclosure.  

[0027] Figure 14 is  a  perspect ive view of  a  dispensing s tep in accordance with an 

embodiment  of  the  present  disclosure.  
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[0028] Figure 15 is  a  perspect ive view of  a  microcapi l lary s t r ip  placed between two 

flexible  f i lms in  accordance with an embodiment  of  the  present  disclosure.  

[0029] Figure 16 is  a  perspect ive view of  a  microcapi l lary s t r ip  sealed between two 

flexible  f i lms in  accordance with an embodiment  of  the  present  disclosure.  

[0030] Figure 16A is  a  sect ional  view taken along l ine 16A-16A of  Figure 16.  

[0031] Figure 17 is  a  perspect ive view of  a  pouch having a  per ipheral  seal  and a  sealed 

microcapi l lary segment  in accordance with an embodiment  of  the  present  disclosure.  

[0032] Figure 17A is  a  sect ional  view taken along l ine 17A-17A of  Figure 17.  

[0033] Figure 18 is  a  perspect ive view of  the removal  of  the  sealed microcapi l lary 

segment  in  accordance with an embodiment  of  the  present  disclosure.  

[0034] Figure 19 is  a  perspect ive view of  a  dispensing s tep in accordance with an 

embodiment  of  the  present  disclosure.  

[0035] Figure 20 is  a  perspect ive view of  a  microcapi l lary s t r ip  placed a t  an offset  

dis tance between two f lexible  f i lms in  accordance with an embodiment  of  the  present  

disclosure.  

[0036] Figure 21 is  a  perspect ive view of  a  microcapi l lary s t r ip  sealed between two 

flexible  f i lms in  accordance with an embodiment  of  the  present  disclosure.  

[0037] Figure 22 is  a  perspect ive view of  a  f i l l ing s tep in accordance with an 

embodiment  of  the  present  disclosure.  

[0038] Figure 23 is  a  perspect ive view of  a  f i l led and sealed f lexible  pouch in accordance 

with an embodiment  of  the  present  disclosure.  

[0039] Figure 24 is  a  perspect ive view of  the  removal  of  a  pocket  in  accordance with an 

embodiment  of  the  present  disclosure.  

[0040] Figure 25 is  a  perspect ive view of  a  dispensing s tep in accordance with an 

embodiment  of  the  present  disclosure.  

[0041] Figure 26 is  a  perspect ive view of  a  microcapi l lary s t r ip  placed a t  an offset  

dis tance between two f lexible  f i lms in  accordance with an embodiment  of  the  present  

disclosure.  

4  
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[0042] Figure 27 is  a  perspect ive view of  a  f i l led and sealed f lexible  pouch in accordance 

with an embodiment  of  the  present  disclosure.  

[0043] Figure 28 is  a  perspect ive view of  the  removal  of  a  pocket  in  accordance with an 

embodiment  of  the  present  disclosure.  

[0044] Figure 29 is  a  perspect ive view of  a  dispensing s tep in accordance with an 

embodiment  of  the  present  disclosure.  

DEFINITIONS 

[0045] All  references to  the Periodic  Table  of  the  Elements  herein shal l  refer  to  the 

Periodic  Table  of  the  Elements ,  publ ished and copyrighted by CRC Press ,  Inc. ,  2003.  Also,  

any references to  a  Group or  Groups shal l  be  to  the Groups or  Groups ref lected in this  

Per iodic  Table  of  the  Elements  using the IUPAC system for  numbering groups.  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 .  For  purposes  of  United States  patent  pract ice ,  the  contents  of  any patent ,  

patent  appl icat ion,  or  publ icat ion referenced herein are  hereby incorporated by reference 

in their  ent i re ty  (or  the  equivalent  US vers ion thereof  is  so  incorporated by reference) ,  

especial ly  with respect  to  the disclosure of  synthet ic  techniques,  def ini t ions ( to  the extent  

not  inconsis tent  with any def ini t ions provided herein)  and general  knowledge in the  ar t .  

[0046] 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 . ) .  

[0047] 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.  

[0048] 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.  

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  

[0049] 
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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.  

[0050] Densi ty  is  measured in accordance with ASTM D 792 with resul ts  reported as  

grams (g)  per  cubic  cent imeter  (cc) ,  or  g/cc.  

[0051] An "ethylene-based polymer,"  as  used herein,  is  a  polymer that  contains  more 

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

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

[0052] Melt  f low rate  (MFR) is  measured in accordance with ASTM D 1238,  Condit ion 

280°C/2.16 kg (g/10 minutes) .  

[0053] Melt  index (Ml)  is  measured in accordance with ASTM D 1238,  Condit ion 

190°C/2.16 kg (g/10 minutes) .  

[0054] Shore A hardness  is  measured in accordance with ASTM D 2240.  

[0055] Tm or  "melt ing point ,"  as  used herein,  (a lso 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.  

[0056] An "olef in-based polymer,"  as  used herein,  is  a  polymer that  contains  more than 

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

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

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

[0057]  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  
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repeat ing "uni ts"  or  "mer uni ts"  that  make up a  polymer.  The generic  term polymer thus 

embraces  the term homopolymer,  usual ly  employed to  refer  to  polymers  prepared from 

only one type of  monomer,  and the term copolymer,  usual ly  employed to  refer  to  polymers  

prepared from at  least  two types of  monomers .  I t  a lso embraces  al l  forms of  copolymer,  

e.g. ,  random, block,  e tc .  The terms "ethylene/a-olef in  polymer" and "propylene/a-olef in  

polymer" are  indicat ive of  copolymer as  descr ibed above prepared from polymerizing 

e thylene or  propylene respect ively and one or  more addi t ional ,  polymerizable  a-olef in  

monomer.  I t  i s  noted that  a l though a  polymer is  of ten referred to  as  being "made of"  one 

or  more specif ied monomers ,  "based on" a  specif ied monomer or  monomer type,  

"containing" a  specif ied monomer content ,  or  the l ike,  in  this  context  the term "monomer" 

is  understood to  be referr ing to  the polymerized remnant  of  the  specif ied monomer and not  

to  the unpolymerized species .  In general ,  polymers  herein are  referred to  has  being based 

on "uni ts"  that  are  the polymerized form of  a  corresponding monomer.  

A "propylene-based polymer" is  a  polymer that  contains  more than 50 mole 

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

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

DETAILED DESCRIPTION 

[0058] 

[0059] The present  disclosure provides  a  process .  In an embodiment ,  a  process  for  

producing a  f lexible  pouch is  provided and includes placing a  microcapi l lary s t r ip  between 

two opposing f lexible  f i lms.  The f lexible  f i lms def ine a  common peripheral  edge.  The 

process  includes posi t ioning a  f i rs t  s ide of  the  microcapi l lary s t r ip  a t  a  f i rs t  s ide of  the  

common peripheral  edge and posi t ioning a  second s ide of  the  microcapi l lary s t r ip  a t  a  

second s ide of  the  common peripheral  edge.  The process  includes f i rs t  seal ing,  a t  a  f i rs t  

seal  condi t ion,  the  microcapi l lary s t r ip  between the two flexible  f i lms.  The process  includes 

second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  a long a t  least  a  port ion of  the  

common peripheral  edge,  the per ipheral  seal  compris ing a  sealed microcapi l lary segment .  

Microcapi l lary Str ip  

Figures  1-6 depict  var ious views of  a  microcapi l lary s t r ip  10 (or  s t r ip  10) .  The 

microcapi l lary s t r ip  10 is  composed of  mult iple  layers  (11a,  l ib)  of  a  polymeric  mater ia l .  

[0060] 
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While  only two layers  (11a,  l ib)  are  depicted,  the  microcapi l lary s t r ip  10 may include one,  

or  three,  or  four ,  or  f ive,  or  s ix ,  or  more layers .  

[0061] The microcapi l lary s t r ip  10 has  void volumes 12 and a  f i rs t  end 14 and a  second 

end 16.  The microcapi l lary s t r ip  10 is  composed of  a  matr ix  18,  which is  a  polymeric  

mater ia l .  One or  more channels  20 are  disposed in the  matr ix  18.  The channels  20 are  

arranged alongside and extend from the f i rs t  end 14 to  the second end 16 of  the  

microcapi l lary s t r ip  10.  The channels  20 are  posi t ioned between the layers  11a,  l ib .  The 

number of  channels  20 may be var ied as  desired.  Each channel  20 has  a  cross-sect ional  

shape.  Nonlimit ing examples  of  sui table  cross-sect ional  shapes for  the channels  include 

oval ,  ovoid,  c i rc le ,  curvi l inear ,  t r iangle ,  square,  rectangle ,  s tar ,  d iamond,  and combinat ions 

thereof .  

[0062] I t  i s  desired that  the polymeric  mater ia l  has  low shrink and release propert ies .  In  

addi t ion,  i t  i s  recognized that  a  factor  in  the  retent ion and/or  ease of  discharge of  the  l iquid 

product  s tored in the  f lexible  container  is  the  surface tension between (i)  the  channel  (or  

capi l lary)  surfaces  and (i i )  the  l iquid content  of  the  f lexible  container .  Applicant  discovered 

that  a l ter ing the surface tension,  or  otherwise opt imizing surface tension,  for  a  par t icular  

use may improve performance of  the  f lexible  pouch.  Nonlimit ing examples  of  sui table  

methods to  al ter  surface tension include mater ia l  select ion of  the  layers  11a, l ib  and/or  

matr ix  18,  addi t ion of  surface coat ings to  the layers  l la , l lb  and/or  matr ix  18,  surface 

t reatment  of  the  layers  l la , l lb  and/or  matr ix  18 and/or  the formant  channels  20 ( i .e . ,  

corona t reatment) ,  and addi t ion of  addi t ives ,  e i ther  to  the layers  11a, l ib  and/or  matr ix  18,  

or  to  the l iquid to  be s tored in the  f lexible  container .  

[0063] The channels  20 have a  diameter ,  D,  as  shown in Figure 3 .  The term "diameter ,"  

as  used herein,  is  the  longest  axis  of  the  channel  20,  f rom a cross-sect ional  view.  In an 

embodiment ,  the  diameter ,  D,  is  f rom 50 micrometer  (nm),  or  100 pirn,  or  150 pirn,  or  200 

pirn to  250 pirn,  or  BOO pirn,  or  350 pirn,  or  400 pirn,  or  500 pirn,  or  600 pirn,  or  700 pirn,  or  800 

pirn,  or  900 pirn,  or  1000 pirn.  

[0064] In  an embodiment ,  the  diameter ,  D,  is  f rom BOO pirn,  or  400 pirn,  or  500 pirn to  

600 pirn,  or  700 pirn,  or  800 pirn,  or  900 pirn or  1000 pirn.  
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[0065] The channels  20 may or  may not  be paral le l  wi th  respect  to  each other .  The 

term "paral le l ,"  as  used herein,  indicates  the channels  extend in the  same direct ion and 

never  intersect .  

[0066] In  an embodiment ,  the  channels  20 are  paral le l .  

[0067] In  an embodiment ,  the  channels  20 are  not  paral le l ,  or  are  non-paral le l .  

[0068] A spacing,  S,  of  matr ix  18 (polymeric  mater ia l )  is  present  between the channels  

20,  as  shown in Figure 3 .  In an embodiment ,  the  spacing,  S,  is  f rom 1  micrometer  (nm),  or  5  

pirn,  or  10 pirn,  or  25 pirn,  or  50 pirn,  or  100 pirn,  or  150 pirn,  or  200 pirn to  250 pirn,  or  BOO pirn.  

or  350 pirn,  or  400 pirn,  or  500 pirn,  or  1000 pirn,  or  2000 pirn or  3000 pirn.  

[0069] The microcapi l lary s t r ip  10 has a  thickness ,  T,  and a  width,  W, as  shown in Figure 

3 .  In an embodiment ,  the  thickness ,  T,  is  f rom 10 pirn,  or  20 pirn,  or  30 pirn,  or  40 pirn,  or  50 

pirn,  or  60 pirn,  or  70 pirn,  or  80 pirn,  or  90 pirn,  or  100 pirn to  200 pirn,  or  500 pirn,  or  1000 pirn.  

or  1500 pirn,  or  2000 pirn.  

[0070] In  an embodiment ,  the  short  axis  of  the  microcapi l lary s t r ip  10 is  f rom 20%, or  

30%, or  40%, or  50% to 60% to 70% to 80% of  the thickness ,  T.  The "short  axis"  is  the  

shortest  axis  of  the  channel  20 from the cross  sect ion point  of  view.  The shortest  axis  is  

typical ly  the  "height"  of  the  channel  consider ing the microcapi l lary s t r ip  in  a  horizontal  

posi t ion.  

[0071] In  an embodiment ,  the  microcapi l lary s t r ip  10 has  a  thickness ,  T,  f rom 50 pirn,  or  

60 pirn,  or  70 pirn,  or  80 pirn,  or  90 pirn,  or  100 pirn to  200 pirn,  or  500 pirn,  or  1000 pirn,  or  

1500 pirn,  or  2000 pirn.  In  a  fur ther  embodiment ,  the  microcapi l lary s t r ip  has  a  thickness ,  T,  

f rom 600 pirn to  1000 pirn.  

[0072] In  an embodiment ,  the  microcapi l lary s t r ip  10 has  a  width,  W, from 0.5 

cent imeter  (cm),  or  1 .0  cm, or  1 .5  cm, or  2 .0  cm,  or  2.5 cm,  or  3 .0  cm, or  5 .0  cm to  8.0 cm. 

or  10.0 cm, or  20.0 cm,  or  30.0 cm, or  40.0 cm, or  50.0 cm, or  60.0 cm, or  70.0 cm, or  80.0 

cm, or  90.0 cm, or  100.0 cm. 

[0073] In  an embodiment ,  the  microcapi l lary s t r ip  10 has  a  width,  W, f rom 0.5 cm, or  

1 .0  cm, or  2.0 cm to  2.5 cm,  or  3 .0  cm,  or  4 .0  cm, or  5 .0  cm.  
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[0074] In  an embodiment ,  the  channels  20 have a  diameter ,  D,  f rom BOO pirn to  1000 

pirn;  the  matr ix  18 has a  spacing,  S,  f rom BOO pirn to  2000 pirn;  and the microcapi l lary s t r ip  10 

has  a  thickness ,  T,  f rom 50 pirn to  2000 pirn and a  width,  W, from 1.0 cm to  4.0 cm.  

The microcapi l lary s t r ip  10 may comprise  a t  least  10 percent  by volume of  the  

matr ix  18,  based on the total  volume of  the  microcapi l lary s t r ip  10;  for  example,  the  

microcapi l lary s t r ip  10 may comprise  f rom 90 to  10 percent  by volume of  the  matr ix  18,  

based on the total  volume of  the  microcapi l lary s t r ip  10;  or  in  the  al ternat ive,  f rom 80 to  20 

percent  by volume of  the  matr ix  18,  based on the total  volume of  the  microcapi l lary s t r ip  

10;  or  in  the  al ternat ive,  f rom 80 to  30 percent  by volume of  the  matr ix  18,  based on the 

total  volume of  the  microcapi l lary s t r ip  10;  or  in  the  al ternat ive,  f rom 80 to  50 percent  by 

volume of  the  matr ix  18,  based on the total  volume of  the  microcapi l lary s t r ip  10.  

The microcapi l lary s t r ip  10 may comprise  f rom 10 to  90 percent  by volume of  

voidage,  based on the total  volume of  the microcapi l lary s t r ip  10;  for  example,  the  

microcapi l lary s t r ip  10 may comprise  f rom 20 to  80 percent  by volume of  voidage,  based on 

the total  volume of  the microcapi l lary s t r ip  10;  or  in  the  al ternat ive,  f rom 20 to  70 percent  

by volume of  voidage,  based on the total  volume of  the  microcapi l lary s t r ip  10;  or  in  the  

al ternat ive,  f rom 20 to  50 percent  by volume of  voidage,  based on the total  volume of  the  

microcapi l lary s t r ip  10.  

The matr ix  18 is  composed of  one or  more polymeric  mater ia ls .  

[0075] 

[0076] 

[0077] Nonlimit ing 

examples  of  sui table  polymeric  mater ia ls  include e thylene /Cs-Cio a-olef in  copolymers  l inear  

or  branched;  e thylene /C4-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  (EVA) copolymers;  and blends 

thereof .  
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[0078] In  an embodiment ,  the  matr ix  18 is  composed of  one or  more of  the  fol lowing 

polymers:  enhanced polyethylene resin ELITE™ 5100G with a  densi ty  of  0 .92 g/cc by ASTM 

D792,  a  Melt  Index of  0 .85 g/10min@190°C,  2 .16 kg by ASTM D1238,  and melt  temperature  

of  123°C;  low densi ty  polyethylene resin DOW™ LDPE 5011 with a  densi ty  of  0 .922 g/cc by 

ASTM D792,  a  Melt  Index of  1 .9  g/10min@190°C,  2 .16 kg,  and a  melt ing temperature  of  

111°C;  high densi ty  polyethylene resin UNIVAL™ DMDA-6400 NT7 with a  densi ty  of  0 .961 

g/cc by ASTM D792,  a  Melt  Index of  0 .8  g/10min@190°C,  2 .16 kg,  and a  melt ing 

temperature  of  111°C;  polypropylene Braskem™ PP H314-02Z with a  densi ty  of  0 .901 g/cc 

by ASTM D792,  a  Melt  Index of  2 .0  g/10min@230°C,  2 .16 kg,  and a  melt ing temperature  of  

163°C;  e thylene /C4 -Ci 2  a -olef in  mult i -block copolymer such INFUSE™ 9817,  INFUSE™ 9500,  

INFUSE™ 9507,  INFUSE™ 9107,  and INFUSE™ 9100 avai lable  f rom The Dow Chemical  

Company.  

Flexible  Fi lm 

[0079] The present  process  includes placing the microcapi l lary s t r ip  10 between two 

opposing f lexible  f i lms 22,  24 as  shown in Figures  7-8 and 15.  Each f lexible  f i lm can be a  

monolayer  f i lm or  a  mult i layer  f i lm.  The two opposing f i lms may be components  of  a  s ingle  

( folded)  sheet /web,  or  may be separate  and dis t inct  f i lms.  The composi t ion and s t ructure  

of  each f lexible  f i lm can be the same or  different .  

[0080] In  an embodiment ,  the  two opposing f lexible  f i lms 22,  24 are  components  of  the  

same sheet  or  f i lm,  wherein the sheet  is  folded upon i tself  to  form the two opposing f i lms.  

The three unconnected edges can then be sealed,  or  heat  sealed,  af ter  the microcapi l lary 

s t r ip  10 is  placed between the folded-over  f i lms.  

[0081] In  an embodiment ,  each f lexible  f i lm 22,  24 is  a  separate  f i lm and is  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 

for  each of  the  two f lexible  mult i layer  f i lms may be the same or  different .  For  example,  

each of  the two f lexible  f i lms 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  two f lexible  

f i lms 22,  24 can be the same structure  and the same composi t ion,  or  f rom a s ingle  web.  
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[0082] In  an embodiment ,  f lexible  f i lm 22 and f lexible  f i lm 24 each is  a  f lexible  

mult i layer  f i lm having the same structure  and the same composi t ion from a s ingle  web.  

[0083] Each f lexible  mult i layer  f i lm 22,  24 may be ( i )  a  coextruded mult i layer  s t ructure ,  

( i i )  a  laminate ,  or  ( i i i )  a  combinat ion of  ( i )  and (i i ) .  In  an embodiment ,  each f lexible  

mult i layer  f i lm 22,  24 has  a t  least  three layers:  a  seal  layer ,  an outer  layer ,  and a  t ie  layer  

between.  The t ie  layer  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 .  

[0084] 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  ten,  or  e leven,  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 .  

[0085] The f lexible  mult i layer  f i lm is  composed of  one or  more polymeric  mater ia ls .  

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;  

e thylene /C4-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  (EVA) copolymers;  and blends 

thereof .  
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[0086] 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  

VISTAMAX™)),  polyamides (such as  Nylon 6;  Nylon 6,6;  Nylon 6,66;  Nylon 6,12;  Nylon 12;  

e tc . ) ,  polyethylene norbornene,  cycl ic  olef in  copolymers ,  polyacryloni t r i le ,  polyesters ,  

copolyesters  (such as  polyethylene terephthlate  glycol-modif ied (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 .  

[0087] 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) copolymer;  

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  such as  INFUSE™ (ethylene-based Olef in  Block Copolymers  avai lable  

f rom the Dow Chemical  Company) and INTUNE™ (PP-based Olef in  Block Copolymers  

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

[0088] 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  performance benefi ts  such as  s t i f fness ,  toughness  

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 .  

[0089] 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  
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chlor ide (e.g. ,  SARAN™ resins  avai lable  f rom The Dow Chemical  Company);  vinylethylene 

vinyl  a lcohol  (EVOH) copolymer;  and metal  foi l  (such as  aluminum foi l ) .  Al ternat ively,  

modif ied polymeric  f i lms such as  vapor  deposi ted aluminum or  s i l icon oxide on such f i lms as  

BON, OPET, or  OPP,  can be used to  obtain barr ier  propert ies  when used in laminate  

mult i layer  f i lm.  

[0090] In  an embodiment ,  the  f lexible  mult i layer  f i lm includes a  seal  layer  selected from 

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

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

sold under  the t rade name AFFINITY™ or  ELITE™ (The Dow Chemical  Company) for  example;  

propylene-based plastomers  or  e las tomers  such as  VERSIFY™ (The Dow Chemical  

Company);  and blends thereof .  An opt ional  t ie  layer  is  se lected from ei ther  e thylene-based 

olef in  block copolymer INFUSE™ Olef in  Block Copolymer (avai lable  f rom The Dow Chemical  

Company) or  propylene-based olef in  block copolymer such as  INTUNE™ (avai lable  f rom The 

Dow Chemical  Company),  and blends thereof .  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,  or  40°C higher  than the 

melt ing point  of  the  polymer in  the  seal  layer  wherein the outer  layer  polymer is  comprised 

of  res ins  such as  DOWLEX™ LLDPE, ELITE™ enhanced polyethylene resin,  MDPE, HDPE, or  a  

propylene-based polymer such as  VERSIFY™, VISTAMAX™, propylene homopolymer,  

propylene impact  copolymer,  or  TPO. 

[0091] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  co-extruded.  

[0092] 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.  

[0093] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded f i lm and includes:  

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

temperature  less  than 105°C,  (Tml);  and 
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( i i )  an  outer  layer  composed of  a  polymeric  mater ia l  having a  second melt  

temperature ,  (Tm2),  

wherein Tm2-Tml > 40°C.  

[0094] The term "Tm2-Tml" is  the  difference between the melt  temperature  of  the  

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

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

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

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/cc,  or  f rom 0.875 to  0.910 g/cc,  or  f rom 0.888 to  

0.900 g/cc;  and the outer  layer  is  composed of  a  polyamide having a  Tm from 170°C to  

270°C.  

[0095] 

In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded and/or  laminated 

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 a  densi ty  f rom 0.865 to  0.925 g/cc,  or  f rom 0.875 to  0.910 g/cc,  or  f rom 

0.888 to  0.900 g/cc;  and an outermost  layer  composed of  a  mater ia l  selected from LLDPE, 

OPET, OPP (or iented polypropylene) ,  BOPP,  polyamide,  and combinat ions thereof .  

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded and/or  laminated 

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/cc,  or  f rom 0.875 to  0.910 g/cc,  or  f rom 0.888 to  0.900 g/cc.  

[0096] 

[0097] 
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The outer  layer  is  composed of  a  mater ia l  selected from LLDPE, OPET, OPP (or iented 

polypropylene) ,  BOPP,  polyamide,  and combinat ions thereof .  

[0098] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded (or  laminated)  f ive 

layer  f i lm,  or  a  coextruded (or  laminated)  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 .  

[0099] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded (or  laminated)  f ive 

layer  f i lm,  or  a  coextruded (or  laminated)  seven layer  f i lm having al l  layers  containing 

polyolef in .  The polyolef ins  may be the same or  different  in  each layer .  In  such a  case the 

ent i re  package created with microcapi l lary s t r ip  included contains  polyolef in .  

[00100] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded (or  laminated)  f ive 

layer  f i lm,  or  a  coextruded (or  laminated)  seven layer  f i lm having al l  layers  containing an 

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

layer .  In  such a  case the ent i re  package created with microcapi l lary s t r ip  included contains  

polyethylene.  

[00101] 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.  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  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.  
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The low HSU ethylene-based polymer seals  a t  a  temperature  below what  would cause the 

microcapi l lary s t r ip  dimensional  s tabi l i ty  to  be compromised.  

[00102] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded and/or  laminated 

f ive layer ,  or  a  coextruded (or  laminated)  seven layer  f i lm having a t  least  one layer  

containing a  mater ia l  selected from LLDPE, OPET, OPP (or iented polypropylene) ,  BOPP,  and 

polyamide.  

[00103] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded and/or  laminated 

f ive layer ,  or  a  coextruded (or  laminated)  seven layer  f i lm having a t  least  one layer  

containing OPET or  OPP.  

[00104] In  an embodiment ,  the  f lexible  mult i layer  f i lm is  a  coextruded (or  laminated)  f ive 

layer ,  or  a  coextruded (or  laminated)  seven layer  f i lm having a t  least  one layer  containing 

polyamide.  

In an embodiment ,  the  f lexible  mult i layer  f i lm is  a  seven-layer  coextruded (or  

laminated)  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  106°C.  The outer  layer  is  a  polyamide having a  Tm from 170°C to  270°C.  

The f i lm has  a  ATm from 40°C to  200°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 .  

[00105] 

[00106] In  an embodiment ,  f lexible  f i lms 22,  24 each has  a  thickness  f rom 50 

micrometers  (nm),  or  75 pirn,  or  100 pirn,  or  150 pirn,  or  200 pirn to  250 pirn,  or  BOO pirn,  or  

350 pirn, or 400 pirn. 

Placing and posi t ioning the microcapi l lary s t r ip  

[00107] The opposing f lexible  f i lms 22 and 24 are  superimposed on each other  and form 

a common peripheral  edge 26,  as  shown in Figures  7-19.  The common peripheral  edge 26 

def ines  a  shape.  The shape can be a  polygon (such as  t r iangle ,  square,  rectangle ,  d iamond.  

17 



WO 2017/003859 PCT/US2016/039243 

pentagon,  hexagon,  heptagon,  octagon,  e tc . )  or  an el l ipse (such as  an ovoid,  an oval ,  or  a  

circle) .  

[00108] The present  process  includes placing the microcapi l lary s t r ip  10 between the two 

opposing f lexible  f i lms 22,  24,  as  shown in Figure 8  (and Figure 15) .  The f lexible  f i lms 22,  24 

may or  may not  be sealed pr ior  to  the placing s tep.  

[00109]  In an embodiment ,  a  bot tom seal  27 at taches the f i rs t  f lexible  f i lm 22 to  the 

second f lexible  f i lm 24 prior  to  the placing s tep.  

[00110] In  an embodiment ,  a  pouch is  par t ia l ly  formed prior  to  the placing s tep and 

includes a  bot tom gusset  to  form a s tand up pouch.  

Posi t ioning the microcapi l lary s t r ip  

[00111] The process  includes posi t ioning a  f i rs t  s ide of  the  microcapi l lary s t r ip  a t  a  f i rs t  

s ide of  the  common peripheral  edge and posi t ioning a  second s ide of  the  microcapi l lary 

s t r ip  a t  a  second s ide of  the  common peripheral  edge.  

[00112] In  an embodiment ,  the  common peripheral  edge 26 def ines  a  polygon,  such as  a  

4-s ided polygon (rectangle ,  square,  diamond),  as  shown in Figure 8 .  In this  embodiment ,  

the  process  includes f i rs t  posi t ioning a  f i rs t  s ide 28 of  the  microcapi l lary s t r ip  10 at  a  f i rs t  

s ide BO of  the  4-s ided polygon.  The process  includes second posi t ioning a  second s ide 32 of  

the  microcapi l lary s t r ip  10 at  an intersect ing second s ide 34 of  the  4-s ided polygon.  As 

shown in Figures  8-9,  the second s ide 34 of  the  4-s ided polygon intersects  the f i rs t  s ide 30 

of  the  4-s ided polygon,  the  intersect ion being corner  36.  

[00113] The microcapi l lary s t r ip  10 has  an outer  edge 40 (corresponding to  f i rs t  end 14)  

and an inner  edge 42 (corresponding to  second end 16) .  In an embodiment ,  the  outer  edge 

40 forms angle  A a t  the corner  36,  as  shown in Figure 9 .  In a  fur ther  embodiment ,  angle  A is  

45°.  

4  

[00114] In  an embodiment ,  the  common peripheral  edge 26 def ines  a  polygon,  such as  a  

4-s ided polygon (rectangle ,  square,  diamond) as  shown in Figures  15 and 16.  In this  

embodiment ,  the  process  includes f i rs t  posi t ioning a  f i rs t  s ide 28 of  the  microcapi l lary s t r ip  

10 at  a  f i rs t  s ide 30 of  the  4-s ided polygon.  The process  includes second posi t ioning a  

second s ide 32 of  the  microcapi l lary s t r ip  10 at  a  paral le l  second s ide 38 of  the  4-s ided 
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polygon.  As shown in Figures  15 and 16,  the f i rs t  s ide 30 of  the  4-s ided polygon is  paral le l  

to ,  and does not  intersect ,  the  second s ide 38 of  the  4-s ided polygon.  

[00115] The microcapi l lary s t r ip  10 may or  may not  extend along the ent i re  length of  one 

s ide of  the  polygon.  Figures  15-16 show an embodiment  wherein the microcapi l lary s t r ip  

10 extends along only a  port ion of  the  length of  one s ide of  the  polygon.  

Seal ing 

[00116] The process  includes f i rs t  seal ing,  a t  a  f i rs t  seal ing condi t ion,  the  microcapi l lary 

s t r ip  10 between the two flexible  f i lms 22,  24.  The f i rs t  seal ing procedure forms a  hermetic  

seal  between the microcapi l lary s t r ip  10 and each f lexible  f i lm 22,  24.  The f i rs t  seal ing 

condi t ion s imultaneously preserves  the s t ructure  of  the  channels  20 of  the  microcapi l lary 

s t r ip  10.  

[00117] The f i rs t  seal ing can be an ul t rasonic  seal  procedure,  an adhesive seal  procedure,  

a  heat  seal  procedure,  and combinat ions thereof .  

[00118] In  an embodiment ,  the  f i rs t  seal ing is  a  heat  seal ing procedure.  The term "heat  

seal ing,"  as  used herein,  is  the  act  of  placing two or  more f i lms of  polymeric  mater ia l  

between opposing heat  seal  bars ,  the  heat  seal  bars  moved toward each other ,  sandwiching 

the f i lms,  to  apply heat  and pressure to  the f i lms such that  opposing inter ior  surfaces  (seal  

layers)  of  the  f i lms contact ,  mel t ,  and form a heat  seal  or  weld to  at tach the f i lms to  each 

other .  Heat  seal ing includes sui table  s t ructure  and mechanism to  move the seal  bars  

toward and away from each other  in  order  to  perform the heat  seal ing procedure.  

[00119] The f i rs t  seal ing occurs  a t  a  f i rs t  seal  condi t ion.  The f i rs t  seal  condi t ion is  

suff ic ient  ( i )  to  form a hermetic  seal  between the microcapi l lary s t r ip  10 and the f i rs t  

f lexible  f i lm 22 and (i i )  to  form a hermetic  seal  between the microcapi l lary s t r ip  10 and the 

second f lexible  f i lm 24.  

[00120] In  an embodiment ,  the  f i rs t  heat  seal  condi t ion includes a  heat  seal  temperature  

that  (1)  is  greater  than the heat  seal  ini t ia t ion temperature  of  the  polymeric  mater ia l  in  the  

sealant  layer  of  the  f lexible  f i lms 22,  24 and (2)  is  less  than the melt ing temperature ,  Tm, of  

the  polymeric  mater ia l  of  the  matr ix  18 for  the microcapi l lary s t r ip  10.  The f i rs t  seal  
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condi t ion includes a  seal  pressure that  compresses  the f i rs t  f i lm(22)/s t r ip(10)/second 

f i lm(24)  configurat ion,  but  does not  damage the s t ructure  of  the  microcapi l lary s t r ip  10.  

[00121] In  an embodiment ,  the  f i rs t  seal  condi t ion includes a  seal ing temperature  from 

100°C to  120°C,  a  seal ing pressure f rom 0.1 N/cm 2  to  50 N/cm 2 ,  and a  dwell  t ime from 0.1 

seconds to  about  2.0 seconds,  or  more.  

[00122] Figure 9A and Figure 16A are  cross-sect ional  views of  the  f i rs t  f i lm(22)/s t r ip(10)/  

second f i lm(24)  configurat ion af ter  complet ion of  the  f i rs t  seal ing s tep.  For  the  

microcapi l lary s t r ip ,  the  s t ructure  of  the  matr ix  18 and the channels  20 are  intact .  Figures  9  

and 9A (and Figures  16 and 16A) show the microcapi l lary s t r ip  10 af ter  complet ion of  the  

f i rs t  seal ing.  The microcapi l lary s t r ip  10 is  sealed to ,  or  otherwise a t tached to ,  the  f i rs t  

f lexible  f i lm 22 and is  a t tached to  the second f lexible  f i lm 24.  The microcapi l lary s t r ip  10 is  

intact ,  and not  damaged,  with channels  20 open,  as  shown in Figure 9A and in Figure 16A. 

[00123] The process  includes second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  

44 along at  least  a  port ion of  the  common peripheral  edge 26.  The resul tant  per ipheral  seal  

44 includes a  sealed microcapi l lary segment  e i ther  46a,  or  46b.  

[00124] The second seal ing can be an ul t rasonic  seal  procedure,  an adhesive seal  

procedure,  a  heat  seal  procedure,  and combinat ions thereof .  

[00125] In  an embodiment ,  the  second seal ing is  a  heat  seal ing procedure.  The second 

seal ing is  performed at  a  second seal  condi t ion.  The second seal  condi t ion includes (1)  a  

heat  seal  temperature  that  is  greater  than or  equal  to  the Tm of  the polymeric  mater ia l  of  

matr ix  18 and (2)  a  seal  pressure that  col lapses  or  otherwise crushes a  port ion of  the  

channels  20 of  the  microcapi l lary s t r ip  10.  

[00126] In  an embodiment ,  the  second seal  condi t ion includes a  seal ing temperature  

from 115°C to  250°C,  a  seal ing pressure f rom 20 N/cm 2  to  250 N/cm 2 ,  and dwell  t ime from 

0.1 seconds to  about  2.0 seconds,  or  more.  

[00127] Figures  10 and 10A (and Figures  17 and 17A) show the f i rs t  

f i lm(22)/s t r ip(10)/second f i lm(24)  af ter  complet ion of  the  second seal ing s tep.  In Figures  10 

and 10A, the sealed microcapi l lary segment  46a includes a  change in the  s t ructure  of  the  

microcapi l lary s t r ip  10.  At  the  sealed microcapi l lary segment  46a (sealed microcapi l lary 
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segment  46b for  Figures  17 and 17A),  the  matr ix  18 is  mel ted and sealed to  f i lms 22,  24 and 

the channels  20 are  crushed,  or  otherwise col lapsed.  In this  way,  the  sealed microcapi l lary 

segment  46a (and 46b)  forms a  closed and hermetic  seal .  The per ipheral  seal  44 includes 

the sealed microcapi l lary segments  46a,  46b,  for  a  hermetic  seal  around the per imeter  of  

the  f i lms 22,  24.  

[00128] Excess  microcapi l lary s t r ip  mater ia l  48 (Figures  10 and 17)  that  does not  form 

part  of  the  sealed microcapi l lary segment  is  removed.  

Pouch 6. 

[00129] The second seal ing forms a  pouch 50a (Figures  10-14)  and a  pouch 50b (Figures  

17-19)  having respect ive s torage compartment  52a,  52b.  As the f i rs t  f i lm 22 and the 

second f i lm 24 are  f lexible ,  so  too is  each pouch 50a,  50b a  f lexible  pouch.  

[00130] In  an embodiment ,  a  port ion of  the  common peripheral  edge 26 remains 

unsealed af ter  the second seal  s tep.  This  unsealed area forms a  fi l l  in le t  54,  as  shown in 

Figures  10 and 11.  The process  includes f i l l ing,  a t  the fi l l  in le t  54,  a  l iquid 56a (for  pouch 

50a)  into the s torage compartment  52a.  The f lexible  pouch 50b can be f i l led with a  l iquid 

56b in a  s imilar  manner .  Nonlimit ing examples  of  sui table  l iquids  56a,  56b include f luid 

comest ibles  (beverages,  condiments ,  salad dressings,  f lowable food);  l iquid or  f luid 

medicaments;  aqueous plant  nutr i t ion;  household and industr ia l  c leaning f luids;  

dis infectants ;  moistur izers ;  lubricants ;  surface t reatment  f luids  such as  wax emulsions,  

pol ishers ,  f loor  and wood f inishes;  personal  care  l iquids  (such as  oi ls ,  creams,  lot ions,  gels) ;  

e tc .  

[00131] In  an embodiment ,  the  process  includes third seal ing the fi l l  in le t  54,  to  form a 

per ipheral  seal  44,  a t  the fi l l  in le t  54.  The third seal ing s tep forms a  closed and f i l led pouch 

50a,  50b.  In an embodiment ,  the  third seal  procedure ut i l izes  heat  seal  condi t ions to  form a 

hermetic  seal  a t  the fi l l  in le t  54.  

[00132] The third seal ing can be an ul t rasonic  seal  procedure,  an adhesive seal  

procedure,  a  heat  seal  procedure,  and combinat ions thereof .  
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[00133] In  an embodiment ,  the  third seal ing is  a  heat  seal ing procedure.  The heat  seal  

condi t ions for  the third seal ing procedure can be the same as ,  or  different  than the f i rs t  seal  

condi t ion,  or  the second heat  seal  condi t ion.  

Dispensing 

[00134] In  an embodiment ,  the  process  includes removing a t  least  a  port ion of  the  sealed 

microcapi l lary segment  46a (for  pouch 50a)  or  sealed microcapi l lary segment  46b (for  

pouch 50b) ,  to  expose the outer  edge of  the  channels  20.  Figures  IB and 18 show the 

removal  of  respect ive port ions of  the  sealed microcapi l lary segment  46a (Figure IB)  and 46b 

(Figure 18) .  Removal  can occur  manual ly  or  by way of  machine.  In an embodiment ,  the  

removing s tep is  performed manual ly  (by hand) ,  with a  person cut t ing the sealed 

microcapi l lary segment  46a,  46b with a  sharp object  such as  a  blade,  a  knife ,  or  a  scissors  

58,  as  shown in Figures  13 and 18.  

[00135] Removal  of  the  sealed microcapi l lary segment  46a,  46b exposes  the outer  edge 

40 of  the  microcapi l lary s t r ip  10 to  the external  environment .  Once the sealed 

microcapi l lary segment  46a,  46b is  removed from i ts  respect ive pouch 50a,  50b,  the 

exposed channels  20 place the inter ior  of  s torage compartments  52a,  52b in f luid 

communicat ion with exter ior  of  respect ive f lexible  pouch 50a,  50b.  

[00136] The process  includes squeezing the s torage compartment  52a (or  52b)  to  

dispense the l iquid (56a,  56b)  through the channels  20 and out  of  the  respect ive pouch 50a,  

50b.  

[00137] In  an embodiment ,  the  process  includes squeezing the s torage compartment  52a 

and dispensing a  spray pat tern 60a of  the  l iquid 56a,  as  shown in Figure 14.  The spray 

pat tern 60a can be advantageously control led by adjust ing the amount  of  squeeze force 

imparted upon the s torage compartment  52a.  In this  way,  the  f lexible  pouch 50a 

surpr is ingly del ivers  a  control led spray pat tern 60a of  l iquid 56a without  the need for  a  r igid 

spray component .  The profi le  of  spray 60a can be designed by the configurat ion or  

arrangement  of  the  channels  20.  Channels  20 with a  relat ively smaller  diameter ,  D,  wil l  

d ispense a  f ine spray of  the  l iquid 56a when compared to  channels  20 with a  relat ively 
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larger  diameter ,  D.  Figure 14 shows the dispensing of  a  low viscous l iquid 56a (such as  a  

water-based l iquid)  as  a  f ine and control led spray 60a.  

[00138] In  an embodiment ,  the  process  includes squeezing the s torage compartment  52b 

of  pouch 50b and dispensing a  spray pat tern 60b of  the  l iquid 56b,  as  shown in Figure 19.  

The spray pat tern 60b can be advantageously control led by adjust ing the amount  of  

squeeze force imparted upon the s torage compartment  52b.  In this  way,  the f lexible  pouch 

50b surpris ingly del ivers  a  control led appl icat ion of  l iquid 56b without  the need for  a  r igid 

spray component .  The diameter ,  D,  of  the  channels  20 are  configured so the profi le  of  

spray 60b del ivers ,  or  otherwise dispenses ,  a  smooth and even appl icat ion of  a  viscous 

l iquid 56b,  such as  a  lot ion or  a  cream onto a  surface,  such as  a  person 's  skin,  as  shown in 

Figure 19.  

[00139] The present  disclosure provides  another  process .  In an embodiment ,  a  process  

for  producing a  f lexible  pouch is  provided and includes placing a  microcapi l lary s t r ip  a t  an 

edge offset  dis tance between two opposing f lexible  f i lms.  The f lexible  f i lms def ine a  

common peripheral  edge.  The process  includes posi t ioning a  f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  the  common peripheral  edge and posi t ioning a  second s ide of  the  

microcapi l lary s t r ip  a t  a  second s ide of  the  common peripheral  edge.  The process  includes 

f i rs t  seal ing,  a t  a  f i rs t  seal  condi t ion,  the  microcapi l lary s t r ip  between the two f lexible  f i lms.  

The process  includes second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  a long a t  

least  a  port ion of  the  common peripheral  edge,  the per ipheral  seal  compris ing a  sealed 

microcapi l lary segment .  

Edge offset  dis tance 

[00140] The process  includes placing the microcapi l lary s t r ip  110 at  an edge offset  

dis tance between two opposing f lexible  f i lms 122,  124,  as  shown in Figures  20-29.  Fi lms 

122,  124 may by any f lexible  f i lm as  previously disclosed herein.  The edge offset  dis tance,  

or  EOD, is  a  length from the common peripheral  edge 126 to  an inter ior  port ion of  the  f i lms 

122,  124.  The edge offset  dis tance,  EOD, can be from greater  than zero mil l imeters  (mm),  

or  1  mm, or  1 .5  mm, or  2.0 mm, or  2.5 mm, or  3.0 mm, or  3.5 mm to 4.0 mm, or  4.5 mm, or  

8. 
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5.0 mm, or  6.0 mm, or  7 .0  mm, or  9 .0  mm, or  10.0 mm, or  15.0 mm, or  20.0mm, or  40.0 

mm, or  60.0 mm, or  80.0 mm, or  90.0 mm, or  100.0 mm. 

Figures  20-25 show an embodiment ,  wherein the microcapi l lary s t r ip  110 is  

placed a t  an edge offset  dis tance,  EOD, between opposing f lexible  f i lms 122,  124,  and the 

f i lms def ine a  common peripheral  edge 126.  The dis tance from the corner  136 to  the outer  

edge 140 of  the  microcapi l lary s t r ip  is  the  edge offset  dis tance,  shown as  length EOD in 

Figures  20 and 21.  In an embodiment ,  the  EOD is  f rom greater  than 0  mm, or  1 .0  mm, or  

1 .5  mm, or  2.0 mm, or  3 .0  mm, or  4 .0  mm, or  5 .0  mm, or  10.0 mm to 15.0 mm, or  20.0 mm, 

or  25.0 mm, or  30 mm. 

[00141] 

[00142] A firs t  s ide of  the  microcapi l lary s t r ip  110 is  posi t ioned a t  a  f i rs t  s ide of  the  

common peripheral  edge and a  second s ide of  the  microcapi l lary s t r ip  110 is  posi t ioned a t  a  

second s ide of  the  common peripheral  edge.  The common peripheral  edge 126 defines  a  4-

s ided polygon (rectangle ,  square,  diamond).  The process  includes f i rs t  posi t ioning a  f i rs t  

s ide 128 of  the  microcapi l lary s t r ip  110 at  a  f i rs t  s ide 130 of  the  4-s ided polygon.  The 

process  includes second posi t ioning a  second s ide 132 of  the microcapi l lary s t r ip  110 at  an 

intersect ing second s ide 134 of  the  4-s ided polygon.  As shown in Figures  20-22,  the second 

s ide 134 of  the 4-s ided polygon intersects  the f i rs t  s ide 130 of  the  4-s ided polygon,  the  

intersect ion being corner  136.  

[00143] The microcapi l lary s t r ip  110 has  an outer  edge 140 and an inner  edge 142.  In an 

embodiment ,  the  outer  edge 140 forms angle  A a t  the corner  136,  as  shown in Figures  20 

and 21.  In a  fur ther  embodiment ,  angle  A is  45°.  

Figures  26-29 shows another  embodiment ,  wherein the microcapi l lary s t r ip  

110 is  placed a t  an edge offset  dis tance,  EOD. From the top common peripheral  edge 126,  

to  the outer  edge 140 of  the microcapi l lary s t r ip  10,  the EOD is  f rom 5 mm to 50 mm. 

[00145] The process  includes f i rs t  posi t ioning a  f i rs t  s ide 128 of  the  microcapi l lary s t r ip  

110 at  a  f i rs t  s ide 130 of  the 4-s ided polygon.  The process  includes second posi t ioning a  

second s ide 132 of  the  microcapi l lary s t r ip  110 at  a  paral le l  second s ide 138 of  the  4-s ided 

polygon.  As shown in Figures  26 and 27,  the  f i rs t  s ide 130 of  the 4-s ided polygon is  paral le l  

to ,  and does not  intersect ,  the  second s ide 138 of  the 4-s ided polygon.  

[00144] 
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Seal ing 

[00146] The process  includes f i rs t  seal ing,  a t  a  f i rs t  seal ing condi t ion,  the  microcapi l lary 

s t r ip  110 between the two flexible  f i lms 122,  124.  The f i rs t  seal ing procedure forms a  

hermetic  seal  between the microcapi l lary s t r ip  110 and each f lexible  f i lm 122,124.  The f i rs t  

seal ing condi t ion s imultaneously preserves  the s t ructure  of  the  matr ix  118 and the channels  

0 

120 of  the microcapi l lary s t r ip  110.  

[00147] The f i rs t  seal ing can be any f i rs t  seal ing procedure a t  f i rs t  seal  condi t ions as  

previously disclosed herein.  

[00148] The process  includes second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  

144 along at  least  a  port ion of  the  common peripheral  edge 126.  The resul tant  per ipheral  

seal  144 includes a  sealed microcapi l lary segment  146a,  for  Figures  20-25 (and 146b for  

Figures  26-29) .  The second seal ing can be any second seal ing procedure with any second 

seal ing condi t ion as  previously disclosed herein.  

[00149] In  an embodiment ,  the  process  includes forming,  with the second seal ing,  a  

f lexible  pouch 150a or  150b having a  respect ive s torage compartment  152a,  152b and a  

respect ive pocket  153a,  153b.  The microcapi l lary s t r ip  110 separates  the s torage 

compartment  f rom the pocket .  

[00150] In  an embodiment ,  the  f lexible  pouch includes a  f i l l  in le t  154 at  an unsealed 

port ion of  the  common peripheral  edge 126.  Figure 22 shows the process  of  f i l l ing a  l iquid 

156a through the fi l l  in le t  154 and into the s torage compartment  152a.  Storage 

compartment  152b can be f i l led with a  l iquid 156b in a  s imilar  manner .  

[00151] In  an embodiment ,  the  process  includes third seal ing the fi l l  in le t  154 and 

forming a  closed and f i l led f lexible  pouch.  The third seal ing can include any third seal ing 

procedure as  previously disclosed herein.  

[00152] In  an embodiment ,  the  process  includes removing the pocket  to  expose the 

outer  edge of  the channels  120.  Once the pocket  is  removed from the pouch,  the exposed 

channels  120 of  the  microcapi l lary s t r ip  110 place the inter ior  of  the  s torage compartment  

in  f luid communicat ion with exter ior  of  the  pouch.  
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[00153] Figures  20-25 show an embodiment  wherein pouch 150a includes a  corner  

pocket  153a.  Cut-outs  155a in the  per ipheral  seal  144 enable  ready removal  of  the  corner  

pocket  153a.  In an embodiment ,  the  removing s tep includes tear ing,  by hand,  the corner  

pocket  153a from the pouch 150a.  

[00154] Figures  26-29 show another  embodiment  wherein pouch 150b includes a  long 

pocket  153b.  Cut-outs  155b in the  per ipheral  seal  144 enable  ready removal  of  the  long 

pocket  153b.  In an embodiment ,  the  process  includes tear ing,  by hand,  the long pocket  

153b from the pouch 150b.  

[00155] Alternat ively,  the  removing of  the  pocket  (e i ther  153a,  or  153b)  can be 

accomplished with sharp object  such as  a  blade,  a  knife ,  or  a  scissors .  

[00156] Once the pocket  is  removed from the pouch,  an embodiment  includes squeezing 

the s torage compartment  and dispensing,  through the microcapi l lar ies ,  the  l iquid f rom the 

pouch.  

[00157] The process  includes squeezing the s torage compartment  to  dispense the l iquid 

through the exposed channels  120 and out  of  the  pouch.  In an embodiment ,  the  process  

includes squeezing the s torage compartment  152a and dispensing from the pouch 150a,  a  

spray pat tern 160a of  the  l iquid 156a,  as  shown in Figure 25.  Figure 25 shows the 

dispensing of  a  low viscosi ty  l iquid 156a (such as  a  water-based l iquid)  as  a  f ine and 

control led spray.  The spray pat tern 160a and the spray f low intensi ty  can be 

advantageously control led by adjust ing the amount  of  squeeze force imparted upon the 

s torage compartment  152a as  previously discussed.  In this  way,  the f lexible  pouch 150a 

surpris ingly and advantageously provides  a  f lexible  pouch and dispensing system that  can 

be operated ent i re ly  by hand— i .e . ,  hand removal  of  corner  pocket  153a,  and hand control  

(squeeze)  of  spray pat tern 160a.  

[00158] In  an embodiment ,  the  process  includes squeezing the s torage compartment  

152b of  pouch 150b and dispensing a  spray pat tern 160b of  a  viscous l iquid 156b,  such as  a  

lot ion or  a  cream onto a  surface,  such as  a  person 's  skin,  as  shown in Figure 29.  The spray 

pat tern 160b and the spray f low intensi ty  can be advantageously control led by adjust ing the 

amount  of  squeeze force imparted upon the s torage compartment  152b as  previously 
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discussed.  In this  way,  the  f lexible  pouch 150b surpris ingly and advantageously provides  a  

f lexible  pouch and dispensing system for  a  high viscosi ty  l iquid ( lot ion,  cream, paste ,  gel)  

that  can be operated ent i re ly  by hand— i .e . ,  hand removal  of  long pocket  153b,  hand 

control  (squeeze)  of  spray pat tern 160b) .  

[00159] By way of  example,  and not  l imitat ion,  examples  of  the  present  disclosure are  

provided.  

EXAMPLES 

[00160] Flexible  mult i layer  f i lms with s t ructure  shown in Table  1  below are  used in the  

present  examples .  

Mult i layer  Fi lm 

Table  1—Composi t ion of  the  Flexible  Mult i layer  Fi lm (Fi lm 1)  
Laminated Mult i layer  Fi lm 

Melt Index 
(g/lOmin) 

ASTM D1238 
(190°C/2.16 kg) 

Melting Point Density 
Thickness 

(micrometer) 
(g/cm3) Material CO Description 

ASTM D792 DSC 

Dowlex™ 2049 LLDPE 0.926 1 121 20 

Elite™ 5960G HOPE 0.962 0.85 134 20 

Elite™ 5400G LLDPE 0.916 1 123 19 

Adhesive 
Layer 

Polyurethane solvent less adhesive (ex. Morfree 970/CR137) 2 

Elite™ 5960G HDPE 0.962 0.85 134 19 

Elite™ 5960G HDPE 0.962 0.85 134 20 

Seal Layer Affinity™ 1146 0.899 1 95 20 

Total 120 

2.  Flexible  Stand-Up Pouch Made with Microcapi l lary Str ip  (Example 1)  

A.  Microcapi l lary Str ip  

[00161] A microcapi l lary s t r ip  is  made using Dow/Cambridge technology according to  

technology descr ibed in U.S.  Patent  No.  8 ,641,946.  

Microcapi l lary Str ip  dimensions:  approximately 2  cm by 5  cm 

Thickness:  0 .50 mm 

Channel  shape:  oval  approximately 1 .00 mm width by 0.3 mm height  

Channel  spacing:  0 .10 mm 
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[00162] The polymeric  mater ia l  for  the microcapi l lary s t r ip  is  a  blend:  ELITE™ 5100/LDPE 

5011 (80/20,  wt%).  ELITE™ 5100 has  densi ty  of  0 .92 g/cc.  Ml of  0 .85 g/10 min with 

Tm=124°C.  LDPE 5011 has  densi ty  of  0 .92 g/cc.  Ml of  1 .90 g/10 min and Tm=ll l 0C. 

Process  B.  

[00163] 1.  Two opposing f i lms of  Fi lm 1  are provided with the seal  layers  facing each 

other  and arranged to  form a common peripheral  edge.  The microcapi l lary s t r ip  is  placed 

between the two opposing Fi lm 1  fi lms a t  approximately 45° angle  a t  the top lef t  corner  of  

the  pouch.  The microcapi l lary s t r ip  is  f i rs t  heat  sealed for  0 .5  seconds a t  115°C at  70 N, in  a  

Brugger  HSG-C heat  sealer  equipped with Teflon coated heat  seal  bar  measuring 6  mm by 

150 mm. The f i rs t  heat  seal ing resul ts  in  complete  adhesion of  the  microcapi l lary s t r ip  

outer  surfaces  to  the seal  layers  f i lms inner  surfaces  without  s ignif icant  changes of  the  

microcapi l lary s t ructure  as  observed with a  microscope.  

[00164] 2.  The pouch is  f i l led with tap water  through the corner  (which is  lef t  open)  

opposi te  to  the microcapi l lary s t r ip .  The pouch is  f i l led to  75% of  the maximum pouch 

volume.  

[00165] 3.  The water-f i l led pouch is  c losed by second heat  seal ing the common 

peripheral  edge with the same Brugger  HSG-C heat  sealer  equipped with a  Teflon coated 

heat  seal  bar  measuring 6  mm by 150 mm at  130°C and 900 N of  seal  force corresponding to  

a  pressure of  100 N/cm 2 .  The second heat  seal ing temperature  is  above the melt ing 

temperature ,  Tm, of  the  microcapi l lary s t r ip  and above the Tm of  the Fi lm 1  seal  layer .  The 

second seal  force is  100 N/cm 2  and is  suff ic ient  to  col lapse the channels  a t  the per ipheral  

edge and completely seal  the  pouch.  The f i l led and sealed f lexible  pouch with f inished 

packaging corner  with microcapi l lary s t r ip  instal led is  shown in Figure 12 (Pouch 1) .  

[00166] 4.  Excess  mater ia l  lef t  over  f rom the microcapi l lary s t r ips  during the seal ing 

process  is  t r immed to  f inish the packaging.  

C.  Funct ional i ty  Demonstrat ion 

[00167] The corner  of  the  f lexible  pouch is  cut  off  using a  regular  scissors  intersect ing the 

microcapi l lary s t r ip ,  exposing the edges of  the  channels .  The pouch is  gent ly  squeezed by 

hand and a  f ine spray of  water  is  d ispensed from Pouch 1  as shown in Figure 14.  
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3.  Flexible  Sachet  made with microcapi l lary s t r ip  (Example 2)  

A.  Microcapi l lary Str ip  

[00168] The same microcapi l lary s t r ip  used in example 1  is  ut i l ized for  this  example.  

Str ip  dimensions:  approximately 1  cm by 5  cm 

Thickness:  0 .50 mm 

Channel  shape:  oval  approximately 1 .00 mm width by 0.3 mm height  

Channel  spacing:  0 .10 mm 

Process  B.  

[00169] 1.  The microcapi l lary s t r ip  is  p laced between two opposing pieces  of  Fi lm 1 .  

The seal  layers  face each other  and the two Film 1  fi lms are  arranged to  form a common 

peripheral  edge.  Each piece of  Fi lm 1  measures  approximately 2.5 cm (short  s ide)  by 10 cm 

(long s ide) .  The microcapi l lary s t r ip  is  p laced between the opposing Fi lm 1  fi lms,  paral le l  to ,  

and along,  the  short  s ide.  The microcapi l lary s t r ip  is  f i rs t  heat  sealed for  0 .5  seconds a t  

115°C at  70 N, in  a  Brugger  HSG-C heat  sealer  equipped with Teflon coated heat  seal  bar  

measuring 6  mm by 150 mm. 

[00170] 2.  A sachet  is  formed by second heat  seal ing three s ides  in  the  same 

Brugger  HSG-C heat  sealer  equipped with a  Teflon coated heat  seal  bar  measuring 6  mm by 

150 mm at  130°C and 900 N of  seal  force which corresponds to  100 N/cm 2 .  The s ide 

opposi te  the microcapi l lary s t r ip  ( the fi l l  end)  is  lef t  open.  The second seal ing temperature  

is  above the Tm of  the microcapi l lary s t r ip  and above the Tm of  seal  layer .  The second seal  

force is  100 N/cm 2  and is  suff ic ient  to  col lapse the channels  a t  the per ipheral  edge and 

completely seal  the  sachet .  

[00171] 3.  The sachet  is  f i l led with white  toothpaste  by way of  a  syr inge up to  an 

approximate 5  cc volume.  

[00172] 4.  The sachet  is  c losed by third heat  seal ing the fi l l  end ut i l iz ing the same 

seal  condi t ions as  the second heat  seal  condi t ions.  The s ides  are  tes ted for  leakage by 

gent ly  compressing the sachet .  No leaks are  detected.  
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[00173] 5.  Excess  mater ia l  lef t  over  f rom the microcapi l lary s t r ip  during the seal ing 

process  is  t r immed to  form the f inished packaging with microcapi l lary s t r ip  instal led as  

shown in Figure 18.  

[00174] Figures  16 and 16A show the microcapi l lary sachet  end before  heat  seal ing the 

per ipheral  edge of  the  sachet .  The col lapsed and closed channels  that  form the sealed 

microcapi l lary segment  are  shown in Figure 17A. 

[00175] Figure 18 shows the f inished sachet .  The Figure 18 sachet  is  a  hermetical ly  

sealed and closed f lexible  pouch with a  microcapi l lary s t r ip .  

[00176] Figure 19 shows the spreading pat tern of  l iquid dispensed from the 

microcapi l lary sachet  when a  port ion of  the  sealed microcapi l lary segment  is  removed.  

C.  Funct ional i ty  Demonstrat ion 

[00177] The end of  the sachet  is  cut  off  using a  regular  scissors  intersect ing the 

microcapi l lary s t r ip ,  exposing the edges of  the  channels .  The sachet  is  gent ly  squeezed by 

hand over  a  surface and the content  ( toothpaste)  is  spread uniformly on the surface 

according to  the channel  array pat tern (Figure 19) .  

[00178] 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 within the scope of  the  fol lowing claims.  
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CLAIMS 

We claim: 

A process  for  producing a  f lexible  pouch compris ing:  

placing a  microcapi l lary s t r ip  between two opposing f lexible  f i lms,  the  f i lms def ining 

a  common peripheral  edge;  

posi t ioning a  f i rs t  s ide of  the  microcapi l lary s t r ip  a t  a  f i rs t  s ide of  the  common 

peripheral  edge and posi t ioning a  second s ide of  the  microcapi l lary s t r ip  a t  a  second s ide of  

the  common peripheral  edge;  

f i rs t  seal ing,  a t  a  f i rs t  seal  condi t ion,  the  microcapi l lary s t r ip  between the two 

flexible  f i lms;  and 

second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  a long a t  least  a  port ion 

of  the  common peripheral  edge,  the per ipheral  seal  compris ing a  sealed microcapi l lary 

segment .  

2 .  The process  of  c la im 1  compris ing forming,  with the second seal ing,  a  f lexible  pouch 

having a  s torage compartment .  

The process  of  c la im 2 wherein the f lexible  pouch comprises  a  f i l l  in le t  a t  an 

unsealed port ion of  the  common peripheral  edge,  the process  compris ing f i l l ing,  through 

the fi l l  in le t ,  the  s torage compartment  with a  l iquid.  

The process  of  c la im 3  compris ing third seal ing the fi l l  in le t  and forming a  closed and 4  

fi l led f lexible  pouch.  

The process  of  any of  c la ims 1-4,  wherein the common peripheral  edge def ines  a  4-

sided polygon,  the  process  compris ing f i rs t  posi t ioning the f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  4-s ided polygon;  and 

second posi t ioning the second s ide of  the  microcapi l lary s t r ip  a t  an intersect ing s ide 

of  the  4-s ided polygon.  

The process  of  any of  c la ims 1-4,  wherein the common peripheral  edge def ines  a  4-

sided polygon,  the  process  compris ing f i rs t  posi t ioning the f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  the  4-s ided polygon;  and 

6. 
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second posi t ioning the second s ide of  the  microcapi l lary s t r ip  a t  a  paral le l  s ide of  the  

4-s ided polygon.  

The process  of  any of  c la ims 3-6 compris ing removing a  port ion of  the  sealed 

microcapi l lary segment;  

exposing outer  edges of  channels  present  in  the  microcapi l lary s t r ip;  

squeezing the s torage compartment;  and 

dispensing,  through the channels ,  the  l iquid f rom the f lexible  pouch.  

8 .  The process  of  c la im 7  wherein the removing comprises  cut t ing the port ion of  the  

sealed microcapi l lary segment  from the f lexible  pouch.  

A process  for  producing a  f lexible  container  compris ing:  

placing a  microcapi l lary s t r ip  a t  an edge offset  dis tance between two opposing 

f lexible  f i lms,  the  f i lms def ining a  common peripheral  edge;  

posi t ioning a  f i rs t  s ide of  the  microcapi l lary s t r ip  a t  a  f i rs t  s ide of  the  common 

peripheral  edge and posi t ioning a  second s ide of  the  microcapi l lary s t r ip  a t  a  second s ide of  

the  common peripheral  edge;  

f i rs t  seal ing,  a t  a  f i rs t  seal  condi t ion,  the  microcapi l lary s t r ip  between the two 

flexible  f i lms;  and 

second seal ing,  a t  a  second seal  condi t ion,  a  per ipheral  seal  a long a t  least  a  port ion 

of  the  common peripheral  edge,  the per ipheral  seal  compris ing a  sealed microcapi l lary 

segment .  

0 

10. The process of claim 9 comprising forming, with the second sealing, a flexible pouch 

having a  s torage compartment  and a  pocket .  

The process  of  c la im 10 wherein the f lexible  pouch comprises  a  f i l l  in le t  a t  an 

unsealed port ion of  the  common peripheral  edge,  the process  compris ing f i l l ing,  through 

the fi l l  in le t ,  the  s torage compartment  with a  l iquid.  

11. 

12. The process of claim 11 comprising third sealing the fill inlet and forming a closed 

and f i l led f lexible  pouch.  
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The process  of  any of  c la ims 9-12,  wherein the common peripheral  edge def ines  a  4-

sided polygon,  the  process  compris ing f i rs t  posi t ioning the f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  4-s ided polygon;  and 

second posi t ioning the second s ide of  the  microcapi l lary s t r ip  a t  an intersect ing s ide 

of  the  4-s ided polygon.  

IB.  

The process  of  any of  c la ims 9-12,  wherein the common peripheral  edge def ines  a  4-

sided polygon,  the  process  compris ing f i rs t  posi t ioning the f i rs t  s ide of  the  microcapi l lary 

s t r ip  a t  a  f i rs t  s ide of  the  4-s ided polygon;  and 

second posi t ioning the second s ide of  the  microcapi l lary s t r ip  a t  a  paral le l  s ide of  the  

4-s ided polygon.  

14. 

15. The process of any of claims 10-14 comprising removing the pocket from the pouch; 

exposing outer  edges of  channels  present  in  the  microcapi l lary s t r ip;  

squeezing the s torage compartment;  and 

dispensing,  through the channels ,  the  l iquid f rom the pouch.  

16. The process of claim 15 wherein the removing comprises hand tearing the pocket 

from the pouch.  
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