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©  Packaging  material. 

©  A  packaging  material  is  intended  for  packaging  food  products  which  will  be  heated,  e.g.  from  a  frozen 
state,  while  still  in  the  pack.  The  packaging  material  has  two  layers  10,12.  The  layer  10  is  air  and  steam 
tight.  The  layer  12  is  provided  with  apertures  14  which  face  the  food  product.  The  two  layers  10,12  are 
laminated  together  with  at  least  one  channel  extending  from  the  apertures  14  along  the  interface 
between  the  two  layers.  When  the  food  product  is  heated  in  a  pack  formed  from  the  packaging  material, 
vapour  escaping  from  the  food  product  passes  out  to  the  exterior  through  the  apertures  14  and  along  the 
channels  18  between  the  layers  10,12  and  is  vented  at  an  edge  of  the  packaging  material. 
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The  present  invention  relates  to  packaging  for 
food  products.  It  is  applicable  in  particular  where  the 
food  product  is  intended  to  be  heated  from  frozen,  or 
is  a  "boil-in-the-bag"  product. 

Convenience  food  products  are  intended  to  be 
heated  in  a  microwave  oven  with  minimal  work  by  the 
consumer  prior  to  microwave  heating.  Conventional- 
ly,  such  products  are  packed  in  a  completely  sealed 
package  so  as  to  prevent  contamination  of  the  food 
during  storage.  Since  the  intention  is  to  provide  con- 
venience,  it  may  be  desirable  that  the  product  should 
be  heated  in  a  microwave  without  first  removing  the 
cover  of  the  packaging.  However,  heating  a  product 
in  a  microwave  causes  steam  to  be  generated  and 
this  can  cause  an  unacceptable  rise  in  pressure  with- 
in  a  fully  sealed  pack. 

In  consequence,  customers  have  been  required 
either  to  remove  a  cover  prior  to  heating  in  a  micro- 
wave  oven,  or  to  puncture  the  cover  to  allow  steam  to 
escape  through  the  puncture.  There  remains,  how- 
ever,  the  possibility  that  the  consumer  will  neglect  to 
do  this  and  heat  the  product  while  it  is  still  completely 
sealed,  leading  to  bursting  of  the  pack. 

Certain  food  products,  referred  to  in  English  as 
"boil-in-the-bag"  products  are  supplied  in  a  closed 
bag  with  the  intention  that  the  entire  bag  will  be  im- 
mersed  in  boiling  water  to  heat  its  contents.  Again 
generation  or  expansion  of  gas  or  vapour  within  the 
bag  is  a  relevant  consideration. 

EP-A-160978  discloses  a  sealing  membrane  for 
containers  whose  contents  develop  gas  during  stor- 
age.  Kefir,  a  fermented  milk  product,  is  particularly 
envisaged.  One  embodiment  of  this  membrane  is  a 
laminate  of  two  impermeable  layers.  One  layer  is  per- 
forated.  Lamination  is  accomplished  by  applying  dis- 
crete  spots  of  adhesive  so  as  to  create  a  criss-cross 
grid  of  channels,  between  the  layers,  leading  from  the 
perforations  to  the  edge  of  the  sealing  membrane. 

EP-A-205431  discloses  a  laminated  packaging 
material  which  at  one  face  has  layers  that  are  perme- 
able  to  oxygen  but  not  water.  The  other,  generally  im- 
permeable  surface  has  perforations  leading  to 
spaces  inside  the  laminate  which  communicate  with 
the  oxygen-permeable  part  of  the  laminate.  The 
packaging  material  is  used  for  wrapping  cheese.  The 
perforated  surface  faces  the  exterior  with  the  result 
that  the  cheese  remains  in  contact  with  atmospheric 
oxygen  through  the  perforations  and  the  oxygen-per- 
meable  layers  of  the  laminate.  This  is  stated  to  permit 
continued  ripening  of  the  wrapped  cheese  during 
storage. 

Both  of  these  documents  are  concerned  with  ed- 
ible  products  which  are  usually  eaten  cold.  Neither 
document  indicates  any  relevance  to  foodstuffs  which 
are  eaten  hot,  nor  to  doing  anything  with  the  packed 
product  (apart  from  storing  it)  before  it  is  removed 
from  its  container. 

Afirst  aspect  of  this  invention  is  a  method  of  pro- 

viding  a  heated  food  product,  the  method  comprising 
(i)  enclosing  the  food  product  in  a  package 
formed  at  least  partly  from  a  packaging  material 
which  comprises  at  least  two  layers  laminated  to- 

5  gether,  one  layer  being  air  and  steam  tight  while 
the  second  layer  is  provided  with  one  or  more 
apertures,  the  two  layers  being  laminated  togeth- 
er  with  at  least  one  channel  extending  from  the 
aperture(s)  along  the  interface  between  the  two 

10  layers,  in  which  package  the  apertured  layer  of 
the  packaging  material  faces  the  interior  of  the 
package  so  that  the  said  apertures  open  to  the 
interior  of  the  package; 
(ii)  heating  the  package  with  the  enclosed  food 

15  product  therein  before  opening  the  package  and 
removing  the  food  product  therefrom. 
Because  the  apertures  open  to  the  interior  of  the 

package,  any  build-up  of  pressure  within  the  package 
can  vent  through  the  aperture(s)  and  the  channel(s) 

20  at  the  interface  between  the  two  layers  to  an  edge  of 
the  packaging  material  and  hence  to  outside  atmos- 
phere.  The  air  and  steam  tight  layer  faces  towards  the 
exterior  and  preferably  is  at  the  exterior  of  the  pack- 
age.  It  then  serves  to  prevent  entry  of  contaminants. 

25  It  is  envisaged  that  the  food  product  will  generally 
be  enclosed  in  the  package  by  a  manufacturer  and  re- 
tained  in  the  package  before  and  after  retail  sale.  The 
packaging  material's  two  layers  will,  preferably,  be 
transparent  so  enabling  the  contents  of  the  package 

30  to  be  seen,  for  example  to  display  the  food  product  pri- 
or  to  retail  sale.  The  packaging  material  may  well  pro- 
vide  a  cover  of  the  package. 

Desirably  the  package  is  sealed,  except  for  the 
pathway  to  atmosphere  via  the  aperture(s)  and  the 

35  channel(s). 
A  significant  application  of  the  invention,  is  for 

the  packaging  of  foodstuffs  intended  to  be  heated  in 
a  microwave  oven  without  first  opening  the  package. 
For  this  application  the  layers  in  the  packaging  ma- 

40  terial  should  be  microwave-transparent 
A  further  application  is  for  boil-in-the-bag  food 

products  and  for  this  application  the  channels  at  the 
interface  of  the  two  layers  should  be  such  that  capil- 
lary  action  opposes  water  entry  whilst  still  allowing 

45  steam  to  vent  to  the  exterior.  This  may  be  achieved  by 
choice  of  the  materials  of  the  two  layers  so  that  the 
channels  at  the  interface  are  hydrophobic  and  by 
choice  of  the  dimensions  of  the  channels. 

The  ability  of  the  package  to  vent  from  its  interior 
so  can  also  be  utilized  during  vacuum  packaging  when 

it  is  desired  to  extract  air  from  the  package  and  so 
drag  the  film  down  onto  the  contents  of  the  pack. 

According  to  a  second  aspect,  the  invention  pro- 
vides  a  packaging  material  suitable  to  provide  at  least 

55  part  of  a  package  for  a  food  product  which  material 
comprises  at  least  two  layers  laminated  together,  one 
layer  being  air  and  steam  tight  while  the  second  layer 
is  provided  with  one  or  more  apertures,  the  two  layers 
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being  laminated  together  with  at  least  one  channel 
extending  from  the  aperture(s)  along  the  interface 
between  the  two  layers. 

Suitably  there  are  a  plurality  of  channels  which  do 
not  intersect  but  run  side  by  side  in  a  common  direc- 
tion. 

The  channels  may  be  uniformly  spaced  apart  but 
this  is  not  essential. 

Each  of  t  he  two  layers  may  consist  of  a  single  ma- 
terial  or  may  be  a  laminate  of  more  than  one  material. 
Transparent  layers  will  be  formed  from  thermoplastic 
material(s)  but  one  or  both  layers  may  be  opaque.  Al- 
though  it  is  not  a  preferred  option  it  is  possible  that 
one  layer  may  comprise  an  opaque  metal  foil.  The  lat- 
ter  could  be  employed  for  the  gas  tight  outer  layer,  for 
instance,  when  the  product  was  intended  to  be  boiled 
in  the  bag. 

The  apertures  in  the  inner  layer  may  be  distribut- 
ed  over  the  entire  area  of  the  inner  layer  or  may  be 
in  selected  portions  of  it  only.  Conveniently  the  width 
across  individual  apertures  may  lie  in  a  range  from  0.1 
mm  to  5  mm.  If  the  apertures  are  not  circular  then  the 
smallest  dimension  across  them  may  be  not  less  than 
0.1  mm  and  the  maximum  dimension  across  them 
may  be  not  greater  than  5  mm.  However,  apertures 
with  dimensions  outside  this  preferred  range  are  pos- 
sible  within  the  scope  of  the  invention. 

Provision  of  channels  at  the  interface  between 
the  two  layers  may  be  accomplished  by  providing  an 
adhesive  layer  at  the  interface  and  interrupting  the 
adhesive  material  along  the  line  of  each  intended 
channel.  Another  possibility  is  for  the  two  layers  to  be 
pressed  together  while  hot  without  applying  pressure 
along  the  line  of  each  intended  channel. 

Embodiments  of  the  invention  will  now  be  descri- 
bed  with  reference  to  the  accompanying  drawings  in 
which: 

Fig.  1  diagrammatically  shows  portions  of  two 
layers; 
Fig.  2  is  a  diagrammatic  view  onto  a  packaging 
material  formed  from  the  layers  in  Fig.  1; 
Fig.  3  is  a  cross-section  on  line  Ill-Ill  through  the 
material  of  Fig.  2; 
Fig.  4  is  a  diagrammatic  view  of  a  pack; 
Fig.  5  is  a  view  on  arrow  A  onto  the  rim  of  the 
pack; 
Figs.  6  and  8  are  diagrammatic  views  onto  further 
forms  of  packaging  material; 
Figs.  7  and  9  are  cross  sections  on  lines  VII-VII 
and  IX-IX  through  the  materials  of  Figs.  6  and  8 
respectively; 
Fig.  10  is  an  alternative  cross-section. 
As  shown  by  Fig.  1,  a  layer  10,  intended  to  be  the 

outer  layer  of  packaging  material  is  a  continuous  web. 
In  this  embodiment  this  web  is  formed  from  nylon 
(polyamide)  which  is  microwave-transparent.  A  sec- 
ond  web  12  is  a  continuous  web  of  polypropylene 
formed  with  a  row  of  circular  holes  14  each  1  mm  in 

diameter.  This  web  12  is  formed  of  polypropylene 
which  is  also  microwave-transparent. 

The  two  layers  10,12  are  laminated  together  with 
an  adhesive  layer  16  between  them.  A  two  component 

5  polyurethane  based  adhesive  would  be  appropriate 
for  this.  Laminating  two  webs  together  with  adhesive 
between  them  is  common  practice  in  the  manufacture 
of  packaging  materials.  However,  for  this  invention, 
the  adhesive  material  is  omitted  from  a  strip  18  posi- 

10  tioned  to  overlie  the  row  of  holes  14  in  the  bottom  web 
12.  This  strip  where  the  adhesive  was  omitted  thus 
provides  a  continuous  channel  1  8  at  the  interface  be- 
tween  the  two  webs.  In  this  embodiment  the  row  of 
holes  14  and  the  channel  18  run  in  the  direction  of  the 

15  web. 
Subsequently  the  web  is  cut  into  portions.  As 

shown  in  Fig.  4,  a  portion  of  the  web  is  used  to  provide 
the  cover  of  a  pack  having  a  base  20  and  containing 
a  food  product  21.  The  apertures  14  through  the  inner 

20  layer  12  open  into  the  interior  of  the  pack  and  the 
channel  18  extends  from  the  apertures  to  the  edge  of 
the  cover.  The  cover  is  heat  sealed  to  a  rim  of  the 
base  20  of  the  pack,  as  indicated  at  22.  Fig.  5  is  a  view 
onto  a  portion  of  this  heat  sealed  rim.  As  shown  the 

25  heat  sealing  joins  the  lower  layer  12  to  the  base  20 
but  does  not  unite  the  layers  10  and  12,  so  the  chan- 
nel  18  opens  to  atmosphere  at  this  rim  of  the  pack. 
Thus  pressure  within  the  pack  can  vent  to  the  exter- 
ior.  The  length  of  the  channel  18,  however,  prevents 

30  particulate  contaminants  from  entering  the  interior  of 
the  pack. 

Although  only  one  row  of  apertures  14  and  chan- 
nel  18  has  been  mentioned  in  the  above  description, 
in  practice  it  will  usually  be  found  convenient  to  pro- 

35  vide  a  number  of  separate,  parallel  rows  of  apertures 
14  each  with  an  aligned  channel  1  8  so  that  the  interior 
of  a  pack  may  vent  to  atmosphere  along  more  than 
one  channel  1  8.  This  arrangement  is  illustrated  in  Fis. 
6  and  7.  A  further  possibility  illustrated  in  Figs.  8  and 

40  9  is  to  have  apertures  distributed  over  the  whole  area 
of  web  12,  and  one  or  more  channels  18  which  com- 
municate  with  some  of  the  apertures  14  leaving  oth- 
ers  as  blind  cavities  (indicated  14'  in  Fig.  8). 

Fig.  10  is  a  cross  section  which  illustrates  an  al- 
45  ternative  method  of  making  channels.  The  two  webs 

10,12  are  formed  from  nylon  and  polypropylene  as 
before  with  a  row  of  apertures  14  in  the  polypropylene 
web  12,  also  as  in  Figs.  1  to  3. 

The  holes  14  were  punched  in  the  web  12  almost 
so  immediately  after  it  was  extruded.  The  nylon  web  was 

extruded  at  the  same  time  as  the  polypropylene  web 
and  the  two  webs  were  brought  together  while  still  hot 
from  the  extrusion  process,  but  after  punching  the 
holes  14.  The  pair  of  webs  were  passed  between  roll- 

55  ers  applying  pressure  so  as  to  unite  the  hot  webs  into 
a  single  laminate.  However,  the  rollers  were  shaped 
so  as  not  to  apply  pressure  to  a  strip  coinciding  with 
the  row  of  apertures  14.  Consequently  the  two  webs 

3 
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are  not  united  together  along  this  strip  and  excess 
pressure  from  the  interior  of  a  pack  can  force  its  way 
along  the  resulting  channel  18  where  the  two  layers 
are  not  united  together. 

When  the  two  webs  are  united  by  co-extrusion 
there  is  the  possibility  that  the  channels  18  may  be 
closed  during  heat  sealing. 

Materials  and  heat  sealing  temperatures  should 
therefore  be  chosen  so  that  the  heat  seal  between 
the  web  12  and  the  base  20  of  the  pack  can  be,  and 
is,  formed  at  a  temperature  below  that  required  to 
fuse  the  webs  10,12. 

For  a  boil-in-the-bag  product  it  will  be  necessary 
to  prevent  water  from  penetrating  into  the  bag  along 
the  channels  18.  This  may  be  done  by  choosing  hy- 
drophobic  materials  for  the  webs  10,  12  so  that  capil- 
lary  action  acts  to  urge  liquid  outwardly  from  the  bag 
into  the  bulkof  the  (boiling)  water  which  is  being  used 
to  heat  the  bag  and  its  contents. 

The  dimensions  of  the  channels  18  may  be  kept 
small,  to  promote  this  capillary  action.  Suitable  di- 
mensions  may  be  investigated  by  trial  experiments.  It 
is  also  possible  to  calculate  capillary  effects,  as  ex- 
plained  for  instance  in  "An  Introduction  to  Fluid  Dy- 
namics"  by  K.K.  Batchelor.  It  is  necessary  to  know  the 
contact  angle.  The  angle  of  contact  between  water 
and  a  thermoplastic  can  be  measured  from  a  photo- 
graph  of  a  water  droplet  resting  on  a  sheet  of  the  ther- 
moplastic  held  edge-on  to  the  camera. 

Claims 

1.  A  method  of  providing  a  heated  food  product, 
comprising 

(i)  enclosing  the  food  product  in  a  package 
formed  at  least  partly  from  a  packaging  ma- 
terial  which  comprises  at  least  two  layers  lam- 
inated  together,  one  layer  being  air  and  steam 
tight  while  the  second  layer  is  provided  with 
one  or  more  apertures,  the  two  layers  being 
laminated  together  with  at  least  one  channel 
extending  from  the  aperture(s)  along  the  in- 
terface  between  the  two  layers,  in  which  pack- 
age  the  apertured  layer  of  the  packaging  ma- 
terial  faces  the  interior  of  the  package  so  that 
the  said  apertures  open  to  the  interior  of  the 
package; 
(ii)  heating  the  package  with  the  enclosed  ed- 
ible  product  therein  before  opening  the  pack- 
age  and  removing  the  edible  product  there- 
from. 

3.  A  method  according  to  claim  1  or  claim  2  wherein 
the  two  layers  are  both  transparent. 

4.  A  method  according  to  claim  3  wherein  the  air 
5  and  steam  tight  layer  is  made  of  polyamide. 

5.  A  method  according  to  claim  3  or  claim  4  wherein 
the  apertured  layer  is  made  of  polypropylene. 

10  6.  A  method  according  to  any  one  of  claims  1  to  5 
wherein  the  heating  is  by  microwave  radiation. 

7.  Use  of  a  packaging  material  which  comprises  at 
least  two  layers  laminated  together,  one  layer  be- 

15  ing  air  and  steam  tight  while  the  second  layer  is 
provided  with  one  or  more  apertures,  the  two  lay- 
ers  being  laminated  together  with  at  least  one 
channel  extending  from  the  aperture(s)  along  the 
interface  between  the  two  layers,  to  form  at  least 

20  part  of  a  package  enclosing  a  food  product  which 
is  to  be  heated  in  the  package  before  opening  the 
package  and  eating  the  product,  with  the  aper- 
tured  layer  facing  the  interior  of  the  package  so 
that  the  said  apertures  open  to  the  interior  of  the 

25  package. 

8.  A  packaging  material  comprising  at  least  two  lay- 
ers  laminated  together,  one  layer  being  air  and 
steam  tight  while  the  other  layer  is  provided  with 

30  one  or  more  apertures,  the  two  layers  being  lam- 
inated  together  with  at  least  one  channel  extend- 
ing  from  the  aperture(s)  along  the  interface  be- 
tween  the  two  layers,  the  channels,  if  more  than 
one,  running  side  by  side  without  intersecting. 

35 
9.  A  packaging  material  according  to  claim  8  where- 

in  the  two  layers  are  laminated  together  with  ad- 
hesive  and  each  said  channel  is  formed  by  an  in- 
terruption  in  the  adhesive  layer. 

40 
10.  A  packaging  material  according  to  claim  8  or 

claim  9  wherein  the  two  layers  are  both  transpar- 
ent. 

45 

50 

2.  A  method  according  to  claim  1  wherein  the  two 
layers  are  laminated  together  with  adhesive  and  55 
each  said  channel  is  formed  by  an  interruption  in 
the  adhesive  layer. 
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