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(54)  Freezable  protective  pouch 

(57)  A  freezable  flexible  protective  pouch  compris- 
ing  a  flexible  outer  enclosure  (1),  a  flexible  energy  ab- 
sorbing  layer  (6)  within  the  enclosure  (1  ),  and  a  flexible 

lining  (7)  containing  a  freezable  liquid.  The  product  to 
be  transported  is  placed  inside  or  alongside  the  flexible 
freezable  lining  (7)  which  is  located  within  the  energy 
absorbing  layer  (6). 
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Description 

This  invention  relates  to  a  freezable  flexible  pouch 
for  transporting  "cold  chain"  products  and  keeping  them 
cool  in  transit. 

Fragile  products  are  currently  generally  transported 
from  place  to  place  either  using  the  postal  or  courier 
services  in  bags  with  double  thickness  walls  filled  with 
an  energy  absorbing  material  such  as  shredded  paper. 
Whilst  these  bags  provide  protection  against  their  con- 
tents  'being  damaged  in  transit,  they  have  no  thermal 
insulating  properties  so  they  cannot  be  used  to  transport 
fragile  products  which  need  to  be  kept  cool  while  in  tran- 
sit.  Such  products  are  known  as  "cold  chain"  products 
and  up  until  now  they  have  generally  been  transported 
in  thermally  insulated  rigid  containers  (usually  made 
from  a  rigid  foam  material)  but  these  are  bulky  and  there- 
fore  take  up  a  large  amount  of  storage  space  when  not 
in  use.  Furthermore,  they  cannot  adapt  to  the  shape  of 
the  product  to  be  transported  so  additional  energy  ab- 
sorbing  packing  material  has  to  be  inserted  into  the  con- 
tainer  around  the  product  to  protect  it  and  this  adds  to 
the  cost  of  the  transportation. 

It  is  therefore  an  object  of  the  invention  to  provide 
a  transportation  pouch  which  remains  flexible  when  fro- 
zen,  thermally  insulates  its  contents  and  includes  ener- 
gy  absorbing  means  to  protect  the  contents  against 
damage  in  transit. 

According  to  the  invention  there  is  provided  a  freez- 
able  flexible  protective  pouch  comprising: 

a)  a  flexible  outer  enclosure, 
b)  a  flexible  energy  absorbing  layer  within  the  en- 
closure,  and 
c)  a  flexible  lining  containing  a  freezable  liquid,  the 
product  to  be  transported  being  placed,  in  use,  in- 
side  the  flexible  freezable  lining  which  is  located 
within  the  energy  absorbing  layer. 

material  therebetween.  Alternatively,  the  flexible  energy 
absorbing  layer  is  attached  to  the  inner  wall  of  the  outer 
enclosure. 

The  energy  absorbing  layer  can  be  made  from  any 
5  flexible  deformable  material,  for  instance  a  plastics  foam 

or  beads. 
Preferably  the  freezable  lining  includes  a  plurality 

of  discrete  pockets  provided  in  a  sheet  of  flexible  mate- 
rial,  each  pocket  being  filled  with  the  freezable  liquid. 

10  In  a  preferred  embodiment,  the  freezable  lining 
comprises  four  layers  of  flexible  material  so  that  the 
walls  of  each  pocket  are  double  skinned.  Suitably,  the 
freezable  lining  is  heat  welded  along  seams  to  sealingly 
connect  the  various  layers  together,  the  seams  inter- 

's  secting  longitudinally  and  laterally  to  provide  a  grid  sys- 
tem  with  the  pockets  located  between  the  longitudinal 
and  lateral  seams. 

An  additional  thermal  insulating  layer  can  be  pro- 
vided  around  the  outside  of  the  freezable  lining.  In  the 

20  preferred  embodiment,  this  additional  layer  comprises 
a  sheet  of  perforated  plastics  material  which  is  incorpo- 
rated  into  the  freezable  lining  to  provide  an  extra  skin 
on  the  exterior  surface  thereof.  Suitably,  the  additional 
layer  is  made  of  a  plastics  material  such  as  polyethylene 

25  or  foamed  polyethylene. 
Two  preferred  embodiments  of  the  invention  will 

now  be  described,  by  way  of  example  only,  with  refer- 
ence  to  the  accompanying  drawings,  in  which: 

30  Figure  1  is  a  perspective  view,  partly  cut-away,  il- 
lustrating  a  freezable  flexible  protective  pouch  of 
the  first  embodiment  of  the  present  invention, 

Figure  2  is  a  cross-section  of  the  pouch  shown  in 
35  Figure  1  , 

Figure  3  is  similar  to  Figure  1  but  illustrates  a  sec- 
ond  embodiment  of  the  present  invention,  and 

The  invention  also  consists  in  a  freezable  flexible 
protective  pouch  comprising  a  flexible  outer  enclosure, 
a  flexible  energy  absorbing  layer  within  the  enclosure, 
and  a  flexible  layer  containing  a  freezable  liquid,  the 
product  to  be  transported  being  placed,  in  use,  along- 
side  the  freezable  flexible  layer  which  is  located  within 
the  energy  absorbing  layer. 

At  least  one  flexible  thermal  insulating  layer  may  be 
located  alongside  the  freezable  flexible  layer,  the  prod- 
uct  to  be  transported  being  placed,  in  use,  alongside  the 
freezable  flexible  layer  but  spaced  from  it  by  said  flexible 
thermal  insulating  layer. 

In  one  embodiment,  the  outer  enclosure  is  made 
from  a  metallised  plastic  material  and  the  energy  ab- 
sorbing  layer  is  a  separate  layer  inserted  within  the  outer 
enclosure.  Suitably  this  separate  layer  is  a  sheet  of  foam 
material  which  is  folded  over  into  a  U  shape  and  inserted 
into  the  outer  enclosure.  However,  the  outer  enclosure 
can  be  formed  with  a  double  thickness  wall  with  the  foam 

40  Figure  4  is  a  cross-section  of  the  pouch  shown  in 
Figure  3. 

Referring  to  the  drawings,  there  is  shown  a  flexible 
outer  enclosure  or  envelope  1  which  is  preferably  made 

45  from  a  flexible  plastics  material  which  may  have  a  met- 
allised  coating  on  its  outer  surface.  The  envelope  is 
formed  by  heat  sealing  its  side  edges  along  weld  lines 
4  and  along  its  bottom  by  a  weld  line  5.  The  envelope  1 
has  a  flap  2  at  one  end  thereof  provided  with  means  3 

so  for  attaching  it  to  the  outer  surface  of  the  envelope  to 
close  it.  In  the  illustrated  embodiment,  this  attachment 
means  3  comprises  an  adhesive  strip  but  any  other  suit- 
able  releasable  attachment  means  could  be  used. 

A  flexible  energy  absorbing  layer  6,  preferably 
55  made  from  a  plastics  foam  material,  is  inserted  inside 

the  outer  envelope  1  .  In  the  illustrated  embodiment,  this 
layer  6  is  shown  as  being  a  sheet  of  flexible  foam  which 
is  folded  in  half  and  inserted  into  the  envelope.  However, 

50 
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it  could  be  tubular.  Furthermore,  although  the  lining  6  is 
shown  as  being  separate  in  the  drawings,  it  could  be 
attached  to  the  inner  wall  of  the  outer  envelope  1  to  form 
a  part  thereof.  As  an  alternative,  the  outer  envelope  1 
can  have  double  skinned  walls  with  the  foam  layer  6  be- 
ing  provided  between  them  as  an  integral  part  of  the  en- 
velope. 

A  freezable  lining  7  is  positioned  inside  the  energy 
absorbing  lining  6  as  illustrated.  This  freezable  lining 
comprises  a  multi-layered  sheet  of  flexible  plastics  ma- 
terial  formed  with  a  plurality  of  individual  pockets  8  filled 
with  a  freezable  liquid  such  as  water.  The  pockets  8  are 
formed  in  known  manner  by  applying  heat  welding  bars 
(not  shown)  to  the  lining  7  in  a  grid  pattern  to  heat  seal 
the  lining  and  form  horizontal  seams  9a  and  vertical 
seams  9b.  It  will  be  appreciated  therefore  that  the  pock- 
ets  8  can  be  formed  in  any  configuration  dependent  on 
the  way  in  which  the  welding  bars  are  applied  to  it.  For 
instance,  they  could  be  diamond  shaped,  square  or  rec- 
tangular. 

The  walls  of  each  pocket  8  of  the  freezable  lining  7 
are  preferably  double  skinned  to  give  them  added  pro- 
tection  against  being  accidentally  perforated.  For  this 
reason,  the  flexible  freezable  lining  7  would  normally 
comprise  four  layers  of  material  seam  welded  together 
to  provide  the  pocket  8. 

In  order  to  improve  the  insulating  properties  of  the 
freezable  lining  7,  its  outer  surface  can  be  covered  with 
an  additional  insulating  layer  (not  shown).  Any  suitable 
thermally  insulating  material  can  be  used  but  polyethyl- 
ene  or  foamed  polyethylene  are  preferred. 

Preferably  the  insulating  layer  has  a  plurality  of  per- 
forations  in  it,  each  hole  having  a  generally  tubular  sec- 
tion  projecting  from  one  side  of  the  layer  around  the  hole 
which  contacts  the  freezable  layer  of  material  immedi- 
ately  behind  it  thereby  spacing  the  outer  surface  of  the 
lining  7  from  the  adjacent  insulating  layer  to  form  a 
space  therebetween  which  entraps  air  and  improves  its 
insulating  properties. 

Although  it  is  preferred  to  fill  the  pockets  8  with  wa- 
ter,  which  will  actually  freeze  and  change  into  solid  ice, 
they  can  be  filled  with  a  liquid  such  as  ethylene  glycol 
which  does  not  actually  freeze  into  a  solid  when  subject- 
ed  to  temperatures  between  0  and  -10  degrees  C,  but 
instead  changes  to  a  semi-frozen  slush. 

It  will  be  appreciated  from  the  foregoing  that  the  lin- 
ing  7  will  remain  flexible  after  freezing  because  the 
seams  9a,  9b  between  adjacent  pockets  remain  flexible 
when  frozen  so  the  pockets  8  can  adapt  themselves 
quite  readily  to  the  contours  of  a  product  10  located  in- 
side  the  lining  7.  Also,  the  layer  6  provides  thermal  in- 
sulation  for  the  freezable  inner  lining  7  thereby  keeping 
a  product  10  contained  within  it  cool  for  long  periods  in 
transit  as  well  as  protecting  the  product  from  impact 
damage. 

The  pouch  1  can  be  of  any  suitable  size  and  shape 
and  made  of  any  suitable  tear-resistant  material. 

Referring  now  to  Figures  3  and  4,  the  second  pre- 

ferred  embodiment  shown  therein  is  based  on  the  same 
principles  as  the  first  preferred  embodiment  shown  in 
Figure  1  and  2  and  described,  together  with  modifica- 
tions  and  alternatives,  above.  Consequently,  the  same 

5  reference  numerals  are  used  for  the  same  or  similar 
parts,  but  with  the  suffix  "a".  However,  the  freezable  lin- 
ing  7  has  been  simplified  to  become  a  freezable  layer 
7a  with  the  product  1  0a  to  be  transported  being  placed, 
in  use,  alongside  the  flexible  freezable  layer  7a  instead 

10  of  being  placed  inside  the  flexible  freezable  lining  7. 
Referring  to  Figure  3  and  4,  there  is  shown  a  flexible 

outer  enclosure  or  envelope  la  which  is  identical  to  the 
outer  envelope  1  described  above,  having  a  flap  2a  at 
one  end  and  attachment  means  3a,  except  that  the  weld 

is  lines  4a  and  5a  heat  sealing  its  side  edges  and  bottom 
incorporate  gussets  12a  which  allow  the  envelope  la  to 
expand  to  accommodate  a  bulkier  product  10a.  The 
gussets  1  2a  are  equally  applicable  to  the  envelope  1  of 
the  first  preferred  embodiment  of  Figures  1  and  2. 

20  The  envelope  la  has  inserted  inside  it  a  flexible  en- 
ergy  absorbing  layer  6a  which  is  folded  in  half  and  in- 
serted  in  the  envelope  la.  The  layer  6  is  made  of  a  plas- 
tics  foam  material  so  that  it  also  constitutes  a  flexible 
thermal  insulating  Iayer6a.  In  this  example  afurtherflex- 

25  ible  thermal  insulating  layer  6a  accompanies  the  first 
layer  6a  around  the  inside  of  the  envelope  la.  If  required, 
many  more  layers  6a  may  also  be  included,  typically  up 
to  a  total  of  eight  in  number  to  improve  still  further  the 
insulating  and  energy  absorbing  properties  of  the 

30  pouch.  For  clarity,  Figures  3  and  4  only  show  two  layers 
6a. 

All  of  the  energy  absorbing  linings  6a  are  enclosed 
within  a  flexible  polyethylene  bag  13,  which  is  nearly 
twice  as  long  as  the  length  of  each  lining  6a.  The  linings 

35  6a  are  slid  together  into  the  bag  1  3  and  along  its  length 
to  its  closed  bottom  end.  The  open  top  end  of  the  bag 
13  is  then  tucked  down  into  the  inside  of  the  innermost 
lining  6a,  holding  the  linings  6a  neatly  together  before 
they  are  inserted  in  the  envelope  la.  The  bag  1  3  is  shown 

40  in  Figure  4  and  partly  shown  in  Figure  3.  The  bag  13  is 
also  applicable  to  the  first  preferred  embodiment. 

The  freezable  layer  7a  is  positioned  inside  the  in- 
nermost  energy  absorbing  lining  6a,  and  inside  the 
tucked-in  end  of  the  bag  13,  and  is  of  the  same  con- 

45  struction  as  the  freezable  lining  7  with  the  identical 
seams  9a  and  9b  except  that  the  layer  7a  is  a  single 
layer.  The  freezable  layer  7a  may  also  have  one  or  both 
of  its  surfaces  covered  with  the  additional  insulating  lay- 
er  (not  shown)  described  above  for  the  first  preferred 

so  embodiment. 
In  use,  the  product  10a  to  be  transported  is  placed 

alongside  the  flexible  freezable  layer  7a  within  all  of  the 
layers  6a,  and  the  tucked-in  end  of  the  bag  13,  and  is 
very  quickly  at  the  same  temperature  as  the  flexible 

55  freezable  layer  7a.  This  is  particularly  so  if  the  layer  7a 
does  not  have  on  its  surface  adjacent  the  product  10a 
the  additional  insulating  layer  (not  shown)  described  in 
the  last  preceding  paragraph. 

3 



5 EP  0  841  260  A1 6 

If  required,  the  layer  7a  can  be  supplemented  by 
one  or  more  further  layers  7a  beside  it,  or  the  flexible 
freezable  lining  7  of  the  first  preferred  embodiment  can 
be  used  as  a  double  layer  but  with  the  product  10a 
alongside  it  instead  of  being  placed  inside  it. 

Certain  products  10a  need  to  be  kept  cold  in  trans- 
port,  but  must  not  be  allowed  to  freeze.  A  typical  trans- 
port  temperature  range  is  2  °C  -  8  °C.  For  such  products 
1  0a,  the  pouch  is  provided  with  at  least  one  flexible  ther- 
mal  insulating  layer  14  (shown  as  a  dotted  line  in  Figure 
4)  located  alongside  the  layer  7a.  The  product  10a  is 
placed,  in  use,  alongside  the  layer  7a  but  spaced  from 
it  by  the  flexible  thermal  insulating  layer  14  to  provide 
the  required  measure  of  insulation  from  the  layer  7a. 
Hence  the  product  10a  does  not  chill  below  2  °C,  and 
the  insulation  of  the  pouch  outside  the  product  10a 
keeps  its  temperature  below  8  °C  for  the  required  time 
for  transport. 

It  is  to  be  noted  that  the  pouch  of  the  present  inven- 
tion,  implicitly  including  both  of  the  preferred  embodi- 
ments,  may  be  wholly  made  of  polyethylene,  and  there- 
fore  be  easily  recycled. 

It  is  also  to  be  noted  that  the  linings  6  and  6a  provide 
so  much  thermal  insulation  that  the  outside  of  the  enve- 
lope  1  or  la  does  not  feel  cold  to  the  touch  or  develop 
any  condensation. 

Claims 

1.  A  freezable  flexible  protective  pouch  comprising  a 
flexible  outer  enclosure,  a  flexible  energy  absorbing 
layer  within  the  enclosure,  and  a  flexible  lining  con- 
taining  a  freezable  liquid,  the  product  to  be  trans- 
ported  being  placed,  in  use,  inside  theflexiblefreez- 
able  lining  which  is  located  within  the  energy  ab- 
sorbing  layer. 

2.  A  freezable  flexible  protective  pouch  comprising  a 
flexible  outer  enclosure,  a  flexible  energy  absorbing 
layer  within  the  enclosure,  and  a  flexible  layer  con- 
taining  a  freezable  liquid,  the  product  to  be  trans- 
ported  being  placed,  in  use,  alongside  the  freezable 
flexible  layer  which  is  located  within  the  energy  ab- 
sorbing  layer. 

3.  A  pouch  according  to  Claim  2  wherein  at  least  one 
flexible  thermal  insulating  layer  is  located  alongside 
the  freezable  flexible  layer,  the  product  to  be  trans- 
ported  being  placed,  in  use,  alongside  the  freezable 
flexible  layer  but  spaced  from  it  by  said  flexible  ther- 
mal  insulating  layer. 

4.  A  pouch  according  to  any  one  of  the  preceding 
claims  wherein  the  freezable  flexible  lining  or  layer 
includes  a  plurality  of  discrete  pockets  provided  in 
a  sheet  of  flexible  material,  each  pocket  being  filled 
with  the  freezable  liquid. 

5.  A  pouch  according  to  Claim  4  wherein  the  flexible 
freezable  lining  or  layer  comprises  four  layers  of 
flexible  material  so  that  the  walls  of  each  pocket  are 
double-skinned. 

5 
6.  A  pouch  according  to  Claim  5  wherein  the  freezable 

flexible  lining  or  layer  is  heat  welded  along  seams 
to  sealingly  connect  the  various  layers  together,  the 
seams  intersecting  longitudinally  and  laterally  to 

10  provide  a  grid  system  with  the  pockets  located  be- 
tween  the  longitudinal  and  lateral  seams. 

7.  A  pouch  according  to  any  one  of  the  preceding 
claims  wherein  the  energy  absorbing  layer  is  made 

is  from  a  flexible  deformable  material,  for  instance  a 
plastics  foam  or  beads. 

8.  A  pouch  according  to  any  one  of  Claims  1  and  4  - 
7  wherein  an  additional  flexible  thermal  insulating 

20  layer  is  provided  around  the  outside  of  the  freezable 
flexible  lining. 

9.  A  pouch  according  to  Claim  8  wherein  the  additional 
layer  is  made  of  a  plastics  material  such  as  polyeth- 

25  ylene  or  foamed  polyethylene. 

10.  A  pouch  according  to  Claims  8  or  9  wherein  the  ad- 
ditional  layer  comprises  a  sheet  of  perforated  plas- 
tics  material  which  is  incorporated  into  the  freezable 

30  flexible  lining  to  provide  an  extra  skin  on  the  exterior 
surface  thereof. 

11.  A  pouch  according  to  Claim  10  wherein  each  per- 
foration  has  a  generally  tubular  section  projecting 

35  from  one  side  of  the  layer  around  the  hole  which 
contacts  the  freezable  layer  of  the  material  imme- 
diately  behind  it  thereby  spacing  the  outer  surface 
of  the  lining  from  the  adjacent  insulating  layer  to 
form  a  space  therebetween  which  entraps  air  and 

40  improves  its  insulating  properties 

12.  A  pouch  according  to  any  one  of  the  preceding 
claims  wherein  the  flexible  energy  absorbing  layer 
is  a  sheet  of  foam  material  which  is  folded  over  into 

45  a  U  shape  and  inserted  into  the  outer  enclosure. 

13.  A  pouch  according  to  any  one  of  Claims  1 -11  
wherein  the  outer  enclosure  is  formed  with  a  double 
thickness  wall  with  the  flexible  energy  absorbing 

so  layer  therebetween. 

14.  A  pouch  according  to  any  one  of  Claims  1 -11  
wherein  the  flexible  energy  absorbing  layer  is  at- 
tached  to  the  inner  wall  of  the  outer  enclosure. 

55 
15.  A  pouch  according  to  any  one  of  the  preceding 

claims  wherein  the  outer  enclosure  is  formed  by 
heat  sealing  its  side  edges  and  bottom  by  weld 
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lines. 

16.  A  pouch  according  to  Claim  15  wherein  each  side 
edge  and/or  bottom  includes  a  gusset. 

5 
17.  A  pouch  according  to  any  one  of  the  preceding 

claims  wherein  at  least  one  further  flexible  thermal 
insulating  layer  is  provided  around  the  inside  of  the 
flexible  outer  enclosure. 
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