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Description 

This  invention  relates  to  controlling  the  relative  humidity  within  a  substantially  sealed  container,  such  as  a  package 
of  food  or  a  pack  of  cigarettes.  More  particularly,  this  invention  relates  to  a  device  for  inclusion  in  a  substantially  sealed 

5  container  for  maintaining  a  desired  degree  of  relative  humidity  within  the  container. 
Many  products  are  packages  today  within  a  transparent  film  overwrapping  the  entire  package.  This  overwrap  film 

has  several  purposes,  but  one  of  its  most  important  functions  is  to  act  as  a  moisture  barrier.  Certain  products  -  among 
them  being  foods  and  tobacco  products  -  need  to  have  a  particular  moisture  content  in  order  to  be  satisfactory  to  the 
consumer.  If  the  product  is  too  wet  or  too  dry,  it  may  convey  a  negative  impression  to  consumers.  The  manufacturer  can 

10  easily  set  the  moisture  level  in  the  product  at  the  factory,  but  most  then  depend  on  the  overwrap  film  to  keep  moisture 
in  or  out  of  the  package  as  needed  until  the  product  is  consumed. 

It  is  difficult  to  make  a  perfect  moisture  barrier  with  a  typical  film  made  from  commercially  available  polymeric  mate- 
rials  such  as  polyethylene,  polypropylene,  nylon-6,  nylon-66,  polyvinyl  chloride,  polyvinylidene  chloride,  or  cellophane. 
There  are  two  basic  effects  which  prevent  a  perfect  moisture  barrier  from  being  formed.  First,  the  films  covering  packages 

15  may  be  imperfectly  sealed  in  a  manufacturing  process.  Secondly,  polymeric  films  may  not  be  totally  impermeable  to 
moisture  vapor.  That  is,  the  moisture  vapor  may  pass  directly  through  the  film  as  well  as  through  poor  seals. 

It  is  desirable  to  have  a  practical  means  of  maintaining  a  particular  set  relative  humidity  (RH)*  or  water  activity  (AJ** 
inside  a  package  from  the  time  it  leaves  the  manufacturing  plant  until  it  is  opened  by  the  consumer.  This  way  the  product 
in  the  package  will  reach  the  consumer  with  the  proper  moisture  content. 

20  Any  system  for  controlling  the  relative  humidity  in  a  package  must  be  able  to  cope  with  both  moisture  absorbed  into 
the  package  from  a  very  humid  external  environment,  and  with  loss  of  moisture  from  the  package  into  a  very  dry  external 
environment. 

Known  methods  for  controlling  the  relative  humidity  in  a  package,  or  supplying  moisture  to  the  contents  of  a  package, 
include  putting  into  the  package  an  absorbent  material,  such  as  blotter  board,  impregnated  with  water  or  other  materials, 

25  so  that  the  absorbent  material  will  release  its  contents  over  time  into  the  interior  of  the  package.  Another  known  method 
is  to  include  in  the  package  a  pouch  of  cellophane  or  other  porous  or  microporous  cellulosic  or  polymeric  membrane. 
The  pouch  encloses  a  hydrated  salt  which  releases  water  vapor  over  time  through  the  membrane  into  the  pack. 

These  methods  do  not  work  well.  The  first  method  -  putting  wet  blotter  board,  or  some  other  water  carrier  into  the 
package  --  simply  puts  excess  water  into  the  package  or  container.  Initially  the  contents  of  the  package  will  have  too 

30  high  a  moisture  level,  and  then,  as  the  excess  water  is  lost  from  the  package,  the  contents  will  dry  out.  This  method 
provides  no  means  of  stabilizing  the  relative  humidity  within  the  package  at  a  desired  level. 

The  second  method  -  putting  a  hydrated  salt  inside  a  package  --  does  give  a  buffering  effect  which  helps  stabilize 
the  relative  humidity  in  the  package  at  a  particular  level.  However,  most  hydrated  salts  establish  an  equilibrium  relative 
humidity  which  is  wrong  --  usually  much  too  high  for  most  packaging  applications,  and  certainly  for  foods  and  for  tobacco 

35  products.  Furthermore,  their  RH  buffering  capacities  per  unit  weight  are  low. 
GB-A-1  369  992  discloses  a  device  for  insertion  into  a  cigarette  pack  for  maintaining  a  relative  humidity  of  52%.  It 

comprises  an  absorbent  paper  inside  a  water  vapour  permeable  polystyrene  or  polyethylene  sheet.  The  paper  is  impreg- 
nated  with  aqueous  sodium  bromide  solution,  dried,  and  further  water  added  to  the  paper. 

While  these  known  practices  are  sufficient  to  prevent  the  contents  of  the  cigarette  pack  from  drying  out  for  some 
40  period  of  time,  until  the  water  in  the  absorbent  material  or  the  hydrated  salt  is  exhausted,  there  has  not  been  any  way 

to  maintain  the  relative  humidity  within  the  pack  at  a  specified  desired  level.  Because  cigarette  packs  are  generally 
sealed  in  a  polypropylene  or  other  polymeric  overwrap,  when  using  the  known  practices  the  absorbent  material  or  the 
hydrated  salt  will  give  up  water  to  the  interior  of  the  pack  until  some  equilibrium,  dependent  on  ambient  conditions,  is 
reached.  When  water  vapor  leaks  out  through  imperfections  in  the  sealed  wrap,  additional  water  is  given  up  by  the 

45  absorbent  or  the  hydrated  salt,  until  all  available  water  has  been  given  up.  Because  the  relative  humidity  set  this  way  in 
the  pack  may  be  too  high  or  too  low,  the  cigarettes  in  the  pack  may  consequently  be  soggy  or  dried  out. 

It  has  long  been  known  that  the  equilibrium  relative  humidity  over  a  hydrated  salt  or  a  saturated  aqueous  salt  solution 
is  a  function  of  the  temperature  and  of  the  hydrated  salt  or  saturated  salt  solution.  Each  hydrated  salt  or  saturated  salt 
solution  gives  a  discrete  relative  humidity  at  a  given  temperature.  These  have  long  been  used  as  buffering  devices  to 

so  control  the  relative  humidities  of  closed  systems.  However,  there  are  some  very  important  practical  disadvantages  to 
the  use  of  hydrated  salts  and  saturated  salt  solutions  in  the  control  of  relative  humidity. 

Hydrated  salts  all  have  very  low  buffering  capacities.  In  a  truly  closed  system,  this  is  not  too  important,  but  in  a 
system  which  leaks,  or  which  is  enclosed  partially  or  completely  by  a  barrier  which  is  somewhat  permeable  to  water 
vapor,  it  is  a  very  important  practical  issue.  Large  masses  of  a  hydrated  salt  might  be  required  to  successfully  buffer  a 

55 

*  RH,  or  "relative  humidity",  is  the  amount  of  water  vapor  present  in  air  at  a  particular  temperature,  expressed  as  a  percentage 
of  the  total  amount  of  water  vapor  which  can  be  in  the  same  quantity  of  air  at  that  temperature. 

**  Aw,  or  "water  activity",  is  equal  to  RH/100. 
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package  enclosed  in  a  typical  film  such  as  polypropylene,  polyethylene,  nylon,  cellulose,  etc.  Usually,  the  amount  of 
hydrated  salt  required  makes  it  an  impractical  medium  for  controlling  relative  humidity  in  a  commercial  package. 

For  use  in  consumable  products,  such  as  food  or  tobacco,  many  hydrated  salts  cannot  be  considered  because  of 
undesirable  properties  of  the  salt.  For  example,  they  may  be  toxic,  or  may  create  off-tastes  in  foods.  Some  may  undergo 

5  chemical  reactions  with  the  other  substances  in  the  package.  Consequently,  the  number  of  hydrated  salts  which  can  be 
practically  considered  is  quite  limited. 

Finally,  most  practically  usable  hydrated  salts  give  equilibrium  relative  humidities  which  are  generally  fairly  high  -  
75%  RH  and  higher.  Thus,  it  is  very  difficult  to  control  relative  humidity  at  low  and  medium  levels  using  hydrated  salts. 

Saturated  salt  solutions  do  not  have  the  same  capacity  problem  as  do  hydrated  salts.  There  can  be  a  great  deal 
10  more  water  per  unit  volume  or  per  unit  weight  in  a  saturated  salt  solution  than  in  a  hydrated  salt.  Furthermore,  it  is 

possible  to  adjust  the  initial  ratio  of  excess  salt  to  water,  depending  on  whether  the  most  probable  problem  expected  is 
that  the  package  will  gain  water  or  lose  water. 

There  are  also  more  salts  which  can  be  used  to  make  saturated  salt  solutions  and  their  properties  are  well  known. 
Even  so,  all  ranges  of  relative  humidities  are  not  covered,  and  it  is  not  always  possible  to  find  a  saturated  salt  solution 

15  which  will  give  exactly  the  equilibrium  relative  humidity  needed. 
Solutions  which  are  saturated  in  two  or  more  salts  give  equilibrium  relative  humidities  which  are  different  from  those 

of  saturated  solutions  of  the  original  salts  separately.  Unfortunately,  the  equilibrium  relative  humidity  over  a  solution 
saturated  in  two  salts  cannot  be  related  in  a  linear  manner  to  the  equilibrium  relative  humidities  of  the  saturated  solutions 
of  the  individual  salts.  The  interactions  of  the  salts  in  solution  are  complex,  and  the  equilibrium  relative  humidity  over  a 

20  solution  saturated  in  two  salts  is  not  readily  predicted. 
In  addition,  like  hydrated  salts,  many  salts  whose  saturated  solutions  give  desirable  equilibrium  relative  humidities 

cannot  be  used  because  of  other  properties  of  the  salts  such  as  toxicity,  off-taste  problems,  induced  corrosion,  chemical 
reactions,  etc.,  as  discussed  above. 

A  further  consideration  is  the  need  to  contain  a  solution  inside  the  package  in  such  a  way  that  it  can  equilibrate  with 
25  the  atmosphere  inside  the  package,  and  at  the  same  time  not  spill  into  the  rest  of  the  package,  nor  wick  into  the  package 

or  its  contents.  Obviously,  an  open  container  cannot  be  used,  and  a  closed  container  would  not  allow  equilibration  with 
the  atmosphere  inside  the  package. 

It  would  be  desirable  to  be  able  to  provide  a  device  which  will  buffer  the  relative  humidity  in  a  closed  container  such 
as  a  sealed  package  of  food  or  a  sealed  cigarette  pack. 

30  In  accordance  with  this  invention,  there  is  provided  a  device  for  insertion  into  a  substantially  sealed  container  for 
maintaining  a  desired  relative  humidity  of  about  60%  at  about  24°C  (75°F)  in  the  container,  the  device  comprising: 

a  buffering  substance  for  maintaining  the  desired  relative  humidity  by  liberating  water  vapor  when  actual  relative 
humidity  falls  below  the  desired  relative  humidity  and  by  absorbing  water  vapor  when  actual  relative  humidity  rises  above 
the  desired  relative  humidity,  the  buffering  substance  comprising  a  saturated  solution  of  a  salt  capable  of  maintaining 

35  an  equilibrium  relative  humidity  at  least  equal  to  the  desired  relative  humidity;  and 
a  container  for  the  buffering  substance,  the  container  allowing  liberation  and  absorption  of  water  vapor,  charac- 

terised  in  that  the  buffering  substance  further  comprises  a  solution  of  a  saccharide  for  lowering  the  maintained  relative 
humidity  from  the  equilibrium  relative  humidity  to  the  desired  relative  humidity. 

The  invention  will  be  further  described  by  way  of  example  with  reference  to  the  drawings,  in  which  like  reference 
40  characters  refer  to  like  parts  throughout,  and  in  which: 

FIG.  1  is  a  perspective  view  of  a  first  embodiment  of  a  humidity  controlling  device  according  to  the  present  invention; 
FIG.  2  is  a  cross-sectional  view  of  the  humidity  controlling  device  of  FIG.  1  ,  taken  from  line  2-2  of  FIG.  1  ; 
FIG.  3  is  a  plan  view  of  the  humidity  controlling  device  of  FIGS.  1  and  2,  taken  from  line  3-3  of  FIG.  2; 

45  FIG.  4  is  a  bottom  view  of  the  humidity  controlling  device  of  FIGS.  1  -3,  taken  from  line  4-4  of  FIG.  2; 
FIG.  5A  is  a  partially  fragmentary  perspective  view  of  a  cigarette  pack  showing  a  first  possible  placement  of  the 
humidity  controlling  device  of  FIGS.  1-4  therein; 
FIG.  5B  is  a  partially  fragmentary  perspective  view  of  a  cigarette  pack  showing  a  second  possible  placement  of  the 
humidity  controlling  device  of  FIGS.  1-4  therein; 

so  FIG.  6  is  a  partially  fragmentary  perspective  view  of  a  cigarette  pack  showing  a  second  preferred  embodiment  of  a 
humidity  controlling  device  according  to  this  invention  and  its  placement  in  a  cigarette  pack; 
FIG.  7  is  a  graph  showing  the  equilibrium  moisture  content  of  a  commercial  cigarette  filler  (tobacco)  as  a  function 
of  ambient  relative  humidity; 
FIG.  8A  is  a  graph  showing  the  moisture  content,  as  a  function  of  time,  of  cigarettes  in  packs,  stored  under  hot  and 

55  dry  conditions  with  and  without  the  humidity  controlling  device  of  the  present  invention; 
FIG.  8B  is  a  graph  showing  the  moisture  content,  as  a  function  of  time,  of  cigarettes  in  packs,  stored  under  room 
conditions  with  and  without  the  humidity  controlling  device  of  the  present  invention; 
FIG.  8C  is  a  graph  showing  the  moisture  content,  as  a  function  of  time,  of  cigarettes  in  packs,  stored  under  cold 
conditions  with  and  without  the  humidity  controlling  device  of  the  present  invention; 

3 
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FIG.  9  is  a  graph  showing  the  relative  humidities  in  equilibrium  with  aqueous  solutions  saturated  in  potassium  citrate, 
and  containing  concentrations  of  glucose  ranging  from  0.4  molal  to  4.4  molal;  and 
FIG.  10  is  a  graph  showing  the  moisture  content,  as  a  function  of  time,  of  cigarettes  in  packs,  stored  under  hot  and 
dry  conditions  with  and  without  a  humidity  controlling  device  according  to  the  present  invention  using  a  water  vapor- 

5  permeable  film. 

The  humidity  control  device  of  the  present  invention  is  provided  as  an  insert  to  the  container  whose  internal  relative 
humidity  is  to  be  controlled.  A  first  preferred  embodiment  of  a  humidity  control  insert  1  0  is  illustrated  in  FIGS.  1  -4.  Insert 
10  is  in  the  form  of  a  pouch  made  by  heat  sealing  a  polylaminated  foil  layer  12  and  a  microporous  or  water  vapor- 

10  permeable  membrane  1  3  around  their  edges  in  region  1  1  . 
Preferably,  polylaminated  foil  12  is  a  laminate  of  polypropylene  or  cellulose  acetate  film  and  aluminum  foil,  free  of 

pin  holes.  The  important  characteristics  of  the  foil  are  that  it  gives  an  impermeable  barrier  to  water,  that  it  be  somewhat 
flexible,  and  that  it  not  impart  any  toxic  materials  to  the  contents  of  the  package. 

Membrane  1  3  should  allow  the  passage  of  water  vapor  while  containing  the  humidity  controlling  solution  itself.  This 
15  allows  the  solution  to  control  the  humidity  inside  the  package,  but  protects  the  package  contents  from  wicking  or  leaking 

of  the  solution.  Membrane  13  can  either  be  inherently  water  vapor-permeable  -  i.e.,  water  molecules  pass  directly 
through  the  material  of  the  membrane,  or  it  can  be  impermeable  but  microporous  -  i.e.,  it  has  microscopic  pores  in  it 
through  which  water  molecules  can  pass.  If  a  microporous  membrane  is  used  as  membrane  13,  the  preferred  micropo- 
rous  membrane  13  is  a  polypropylene  membrane  sold  by  Hoechst  Celanese  Corporation  under  the  name  Celgard® 

20  2400.  Any  microporous  film  which  can  contain  the  buffering  solution  and  allow  the  transmission  of  water  vapor  into  and 
out  of  insert  10  without  allowing  the  solution  itself  to  pass  through  the  film  could  be  used  in  place  of  Celgard®  2400. 
Polylaminated  foil  12  gives  insert  10  flexibility  and  structural  integrity  while  providing  an  impermeable  barrier  to  the 
contents  of  insert  10.  Microporous  membrane  13  has  pores  with  a  diameter  of  about  0.02  microns  to  allow  water  vapor 
to  pass  through  it.  The  pore  diameter  should  be  less  than  0.04  microns  because  of  the  possibility  of  wicking  of  moisture 

25  through  larger  pores,  thus  reducing  or  destroying  the  effectiveness  of  insert  10. 
The  required  pore  size  of  the  microporous  film  is  a  complex  function  of  the  surface  tension  of  the  humidity  buffering 

solution,  the  nature  of  the  film,  the  temperature,  and  the  pressure  applied  to  the  solution  (atmospheric  or  otherwise). 
Instead  of  microporous  films,  any  film  or  membrane  with  a  sufficiently  high  water  vapor  permeability  can  be  used. 

A  particularly  preferred  film  of  this  type  is  a  film  of  cellulose  triacetate.  The  permeability  must  be  high  enough  that  the 
30  total  volume  of  water  vapor  passing  through  the  film  area  of  the  insert  in  a  given  time  is  much  greater  (e.g.  ,  approximately 

ten  times  greater)  than  the  volume  of  water  vapor  escaping  in  the  same  time  from  the  much  larger  surface  area  of  the 
container  (e.g.  ,  through  imperfect  seals  or  because  of  the  permeability  of  the  container  wrapper).  Water  vapor-permeable 
films  may  be  preferable  to  microporous  films  because  they  are  generally  lower  in  cost. 

Insert  10  contains  a  buffering  substance  14  between  layers  12,  13.  The  properties  of  buffering  substances  14  will 
35  be  described  in  more  detail  below. 

Insert  10  can  be  placed  in  any  convenient  position  in  the  container  in  which  it  is  used,  as  long  as  it  is  within  the 
same  sealed  volume  the  relative  humidity  of  which  is  to  be  controlled.  FIGS.  5A  and  5B  show  two  possible  placements 
in  a  conventional  hinged-lid  cigarette  box  50.  In  FIG.  5A,  insert  1  0  is  placed  between  the  front  of  box  50  and  the  cigarettes 
51  within  the  box.  In  FIG.  5B,  insert  10  is  placed  at  the  bottom  of  box  50,  beneath  the  ends  of  cigarettes  51.  Although 

40  not  shown,  insert  10  could  also  be  placed,  for  example,  at  the  top  of  box  30,  inside  lid  52,  or  anywhere  else  in  box  50. 
Also,  insert  1  0  does  not  necessarily  have  to  be  a  separate  and  independent  element,  but  could  be  built  into  the  package 
itself.  Furthermore,  insert  1  0  could  be  used  to  equal  advantage  in  a  soft  cigarette  pack,  as  well  as  in  any  other  substantially 
sealed  container. 

FIG.  6  shows  the  placement  in  cigarette  box  60  of  a  second  preferred  embodiment  61  of  an  insert  according  to  this 
45  invention.  Insert  61  is  cylindrical  and  approximately  the  size  of  a  cigarette,  and  is  made  by  forming  microporous  mem- 

brane  13  into  a  cylinder  and  sealing  the  ends  62.  Insert  61  takes  the  place  of  a  cigarette  in  box  60. 
Although  not  shown  in  FIGS.  5A,  5B  and  6,  cigarettes  in  boxes  usually  are  surrounded  by  an  inner  foil  wrap.  It  has 

been  found  that  inserts  10,  61  according  to  the  invention  are  equally  effective  whether  placed  inside  or  outside  of  the 
inner  wrap,  as  long  as  they  are  within  the  same  sealed  volume  as  the  atmosphere  to  be  controlled.  Thus,  in  a  cigarette 

so  pack,  it  is  sufficient  that  the  insert  10,  61  be  within  the  polypropylene  outer  wrap  (not  shown  in  FIGS.  5A,  5B  and  6). 
In  the  case  of  a  cigarette  pack,  the  relative  humidity  must  be  such  that  the  oven  volatiles  (OV)  content*  of  the  tobacco 

filler  in  the  cigarettes  is  in  the  desired  range  of  about  12.5%-13%.  It  is  possible  to  correlate  the  relative  humidity  in  a 
sealed  cigarette  pack  with  the  OV  content  of  the  tobacco  filler  of  the  cigarettes  in  the  pack.  FIG.  7  is  a  graph  that  shows 
such  a  relationship  for  one  particular  commercial  cigarette  brand.**  Thus  a  relative  humidity  of  about  57%-60%  will 

55 
*  Oven  volatiles  (OV)  is  a  measure  of  the  moisture  content  of  tobacco  filler.  A  sample  of  tobacco  filler  is  weighed  and  then 

heated  in  a  forced  draft  oven  at  1  00°C  for  three  hours.  The  sample  is  weighed  again  and  the  weight  lost,  expressed  as  a 
percentage  of  initial  weight,  is  OV  content.  Although  some  of  the  weight  lost  is  attributable  to  volatiles  other  than  water,  OV 
is  used  interchangeably  with  moisture  content  because  less  than  1  %  of  tobacco  weight  is  volatiles  other  than  water. 
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produce  an  OV  content  of  about  12.3%-13%,  which  is  very  close  to  the  desired  range  of  12.5%-13%.  Buffer  substance 
14  must  therefore  be  chosen  to  provide  the  desired  relative  humidity,  e.g.,  about  56%-62%  in  the  case  of  cigarettes. 

In  accordance  with  the  present  invention,  a  saturated  aqueous  salt  solution  and  a  saccharide  modifier  is  used  as 
buffer  substance  14.  It  is  well  known  that  saturated  salt  solutions  have  well-defined  equilibrium  vapor  pressures,  sup- 

5  porting  well-defined  equilibrium  relative  humidities.  Such  solutions  are  sometimes  referred  to  as  constant  humidity  solu- 
tions.  Addition  of  a  saccharide  always  lowers  the  equilibrium  relative  humidity  over  the  solution.  The  equilibrium  relative 
humidity  of  the  modified  solution  may  be  calculated  to  a  first  approximation  as  the  product  of  the  equilibrium  relative 
humidity  (as  a  decimal  fraction)  of  the  unmodified  saturated  salt  solution  and  that  of  a  solution  of  the  saccharide  in  the 
concentration  it  is  to  be  used,  i.e.: 

10 

^ c o m b i n e d   ~  ^ s o l u t e - l   R H s o l u t e - 2  

100  100  1 0 0  

15 
where 

RHsoiute-i  is  the  RH  in  equilibrium  with  a  solution  of  solutei  at  whatever  concentration  of  solutei  is  used; 

20  RHS0|Ute_2  is  the  RH  in  equilibrium  with  a  solution  of  solute2  at  whatever  concentration  of  solute2  is  used; 
and 

RHcombined  is  the  RH  in  equilibrium  with  a  solution  of  solutei  and  solute2  at  whatever  concentrations  of  solutei  and 
solute2  are  used. 

25 
Several  salts  have  saturated  solutions  which  support  equilibrium  relative  humidities  in  or  near  the  range  required 

for  a  cigarette  pack.  A  salt  which  has  been  found  to  be  effective  in  cigarette  packs  in  tripotassium  citrate  monohydrate, 
which  forms  a  saturated  salt  solution  with  an  equilibrium  relative  humidity  of  62.9%.  A  glucose  solution  with  an  equilibrium 
relative  humidity  of  95%  is  added  to  form  a  modified  salt  solution  with  a  relative  humidity  of  60%.  This  is  within  the 

30  general  range  of  59-61  %,  which  is  the  desirable  range  at  24°C  (75°F)  for  tobacco  blends  used  in  at  least  some  commercial 
cigarettes.  Other  blends  may  require  slightly  different  ranges  of  relative  humidity,  but  most  will  fall  in  the  area  of  55-75%. 

EXAMPLES 

35  EXAMPLE  1  -  Preparation  of  the  Humidity  Control  Device 

Inserts  10  were  hand  assembled  from  a  commercially  avaiable  sheet  of  polypropylene  laminated  on  aluminum  and 
Celanese  Celgard  2400  membrane  using  a  heated  pressure  bar  with  a  jaw  pressure  of  approximately  280  ±  35  kPa  (40 
±  5  psi)  a  dwell  time  of  approximately  1  .25  seconds,  and  a  bar  temperature  of  approximately  1  77°C  (350°F).  The  area 

40  of  contact  sealing  was  approximately  3mm  (one-eight  inch)  in  width  around  the  perimeter  of  insert  10.  One  side  was  left 
open  so  that  it  could  be  filled  with  the  buffering  solution. 

The  buffering  solution  was  prepared  using  200.0  milliliters  of  water,  90.0  grams  of  glucose,  and  no  less  than  450.0 
grams  of  tripotassium  citrate  monohydrate.  The  water  was  heated  to  a  temperature  of  about  65°C  (149°F),  and  the 
glucose  was  added  and  dissolved  by  stirring.  The  tripotassium  citrate  monohydrate  was  then  added,  and  dissolved  with 

45  the  aid  of  heat  and  stirring.  The  solution  was  allowed  to  cool  to  room  temperature  (about  23.5°C  (74.3°F))  in  a  loosely 
closed  vessel.  Each  insert  10  was  filled  with  three  milliliters  of  the  buffering  mixture  and  the  open  side  of  each  insert 
was  sealed. 

EXAMPLE  2  ~  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  Cigarettes  in  Packs  under  Hot  and  Dry  Conditions 
50  (43°C/1  5%  RH  (1  1  0°F/1  5%  RH)) 

Inserts  10  were  placed  into  packs  of  freshly  produced  commercial  cigarettes  which  were  packed  with  about  the 
desired  OV  content  of  1  2.5%-1  3%.  The  packs  were  then  closed  and  overwrapped  with  a  commercial  polypropylene  film 
overwrap. 

55  These  packs  were  stored  under  hot  and  dry  conditions,  i.e.,  a  temperature  of  (43°C)  1  10°F  and  a  relative  humidity 
of  1  5%  for  1  7  days.  Curves  84  and  86  of  FIG.  8A  show  the  OV  content  of  tobacco  filler  in  the  control  packs  and  the  test 

**  The  curve  of  FIG.  7  was  fitted  to  the  data  points  shown  by  plotting  the  data  points  against  a  logarithmic  scale,  fitting  a  straight 
line  to  the  data  points  by  least-squares  regression,  and  using  the  slope  to  determine  the  equation  of  the  curve  in  FIG.  7. 
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packs,  respectively.  Straight  lines  were  fitted  to  the  data  points  of  curves  84  and  86  using  at  least  squares  line-fitting 
process.  The  slopes  of  the  two  curves  (-0.083  and  -0.230  percent-OV/day,  respectively)  show  that  the  tobacco  in  the 
packs  without  insert  10  loses  moisture  at  2.8  times  the  rate  of  tobacco  in  packs  with  inserts  10. 

5  EXAMPLE  3  --  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  Cigarettes  in  Packs  under  Room  Conditions 
(24°C/40%  RH  (75°F/40%  RH)) 

Another  set  of  packs,  prepared  at  the  same  time  and  in  the  same  manner  as  the  packs  in  the  preceding  example, 
were  stored  at  room  conditions  ~  i.e.,  a  temperature  of  24°C  (75°F)  and  a  relative  humidity  of  43%  ~  along  with  a  number 

w  of  control  packs.  Curves  80  and  81  of  FIG.  8B  show  the  OV  content  of  tobacco  filler  in  the  control  and  test  cigarettes, 
respectively,  as  a  function  of  time  over  28  days.  Under  these  conditions,  the  OV  content  of  tobacco  in  packs  without  the 
insert  10  dropped  from  12.5%  to  approximately  1  1.1%,  while  the  packs  with  inserts  10  remained  near  12.5%. 

EXAMPLE  4  --  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  Cigarettes  in  Packs  under  Cold  Conditions 
15  (4.5°C/60%  RH  (40°F/60%  RH)) 

Another  set  of  packs,  prepared  at  the  same  time  and  in  the  same  manner  as  the  packs  in  the  preceding  example, 
were  stored  under  cold  conditions,  i.e.,  a  temperature  of  4.5°C  (40°F)  and  a  relative  humidity  of  60%  for  35  days.  Curves 
82  and  83  of  FIG.  8C  show  the  OV  content  of  tobacco  filler  in  the  control  packs  and  the  test  packs,  respectively.  The 

20  two  curves  show  that  the  tobacco  in  the  packs  without  insert  1  0  loses  moisture  somewhat  more  rapidly  than  the  tobacco 
in  the  packs  with  inserts  1  0.  The  difference  observed  under  these  conditions  is  the  least  observed  under  any  conditions. 

EXAMPLE  5  --  The  Effects  of  Changes  in  Glucose  Concentration  on  RH  and  OV 

25  In  order  to  simulate  the  effects  of  loss  or  gain  of  water  by  the  humidity  controlling  solution,  a  series  of  solutions  were 
prepared  which  were  saturated  in  potassium  citrate,  but  which  contained  less,  the  same,  and  more  glucose  than  is  ideal 
for  this  invention.  The  solutions  were  placed  in  jars  with  lids  equipped  with  valves  which  allowed  the  probe  of  an  electronic 
RH  meter  (Vaisala  Model  HMI-31  ,  sold  by  Vaisala  Inc.,  of  Woburn,  Massachusetts)  to  be  put  into  the  atmosphere  inside 
the  jar  without  removing  the  lid.  The  relative  humidity  was  measured  over  each  solution,  and  recorded.  In  addition, 

30  commercial  cigarette  filler  was  equilibrated  over  the  same  solutions  by  the  following  method: 
Ambient  temperature  was  23.5°C  (74.3°F).  The  desiccator  was  not  disturbed  for  three  days  to  allow  the  atmosphere 

inside  to  equilibrate.  Then  a  commercial  cigarette  filler  in  an  open  crystallization  dish  was  placed  in  the  desiccator,  and 
allowed  to  equilibrate  with  the  atmosphere  in  the  desiccator. 

The  results  are  shown  numerically  in  the  Table  1  below,  and  graphically  in  FIG.  9. 
35 

Table  1 

Variation  of  Equilibrium  RH  with  Glucose  Concentration. 

Solution  Number  Glucose  Concentration  (Molal)  Relative  Humidity  (Percent)  Oven  Volatiles  (Percent) 
40  1  4.4  57.8%  12.6% 

2  3.8  59.1  13.1 

3  3.1  59.3  13.1 

4  2.8  58.7  12.9 
45 

5  2.5  57.6  12.6 

6  2.3  59.6  13.2 

7  2.2  60.2  13.4 
50  8  1.4  61.3  13.8 

9  0.4  62.5  14.3 

Notes:  1  .  All  solutions  were  saturated  in  potassium  citrate. 
2.  Measurements  were  made  at  22°-23°C  (72-73°F)  after  several  days  of  equilibration. 

55  3.  OVs  were  obtained  from  an  RH-OV  isotherm  (FIG.  7)  which  had  been  previously  determined  for  the  filler  type 
used  in  this  example. 
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These  data  show  that  the  equilibrium  relative  humidity  over  this  humidity  control  solution  will  change  only  slightly 
as  the  solution  either  loses  to  or  gains  water  from  the  package  it  is  in.  This  is  true  for  a  large  glucose  concentration  range. 

EXAMPLE  6  -  Demonstration  of  the  Unsuitability  of  a  Microporous  Film  with  a  Pore  Size  of  0.04  Microns 
5 

Packets  (inserts  10)  were  prepared  in  the  manner  described  in  Example  1,  but  with  the  substitution  of  Celgard® 
2500  for  Celgard®  2400.  Celgard®  2500  has  is  similar  to  Celgard®  2400  except  that  its  nominal  pore  size  is  0.04 
microns.  These  packets  were  put  into  cigarette  packs  and  stored  in  hot  and  dry  conditions  in  the  manner  described  in 
Example  2.  After  one  week  of  storage,  packs  were  removed  and  examined.  Damage  was  evident  inside  the  cigarette 

10  packs  due  to  liquid  wicking  from  the  packets.  The  packets  themselves  felt  wet  and  slippery  to  the  touch,  as  though  the 
solution  were  on  the  outer  surface  of  the  Celgard®  2500. 

EXAMPLE  7  --  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  a  Fruited  Cereal  Under  Standard  Storage  Con- 
ditions 

15 
A  quantity  of  commercial  raisin  bran  breakfast  cereal  having  a  water  activity  (Â ,)  of  0.55  is  divided  into  two  portions. 

Both  portions  are  placed  into  commercial  type  breakfast  cereal  packages,  each  consisting  of  an  outer  paperboard  box 
and  an  inner  pouch  which  functions  as  a  moisture  barrier.  The  inner  pouch  is  sealed  around  three  edges,  and  has  a  zip- 
type  closure  on  the  fourth  edge.  A  humidity  control  device,  similar  in  construction  to,  but  larger  than,  those  used  in 

20  Examples  1-6,  containing  the  saturated  potassium  citrate/2.5  m  glucose  buffering  solution  described  in  Example  1,  is 
put  into  half  of  the  pouches,  and  they  are  closed.  The  second  group  of  pouches  contain  raisin  bran  alone.  These  are 
also  put  into  boxes,  and  the  boxes  are  closed.  Both  groups  of  packages  are  stored  under  standard  "supermarket"  con- 
ditions.  Periodically,  one  package  from  each  group  is  opened,  and  the  Â ,  of  the  raisin  bran  is  measured.  The  Â ,  of  the 
raisin  bran  stored  without  the  humidity  control  device  drifts  out  of  the  acceptable  range  (0.60  to  0.40)  much  sooner  than 

25  does  the  A„,  of  that  with  the  humidity  control  device. 

EXAMPLE  8  ~  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  Fruit  Cakes  Under  Standard  Storage  Conditions 

Two  fruit  cakes  having  water  activities  (AJ  of  0.60  are  placed  on  paperboard  bases  and  over-wrapped  with  a  film 
30  consisting  of  multiple  alternating  laminates  of  polyvinylidene  chloride  and  polyethylene,  such  as  that  sold  as  SARAN 

WRAP™  by  Dow  Consumer  Products,  Inc.,  of  Indianapolis,  Indiana,  to  act  as  a  moisture  barrier.  A  large  humidity  control 
device  containing  the  saturated  potassium  citrate/2.5  m  glucose  buffering  solution  described  in  Example  1  is  put  inside 
the  overwrap  film  of  one  cake.  Both  cakes  are  then  placed  inside  the  traditional  metal  containers  used  for  fruit  cakes. 
Both  cakes  are  stored  in  a  chair  at  24°C  (75°F)  and  30%  RH  for  two  months.  The  cake  stored  with  the  humidity  control 

35  device  has  a  significantly  higher  Â ,  and  is  more  acceptable  to  the  taste. 

EXAMPLE  9  --  The  Effect  of  the  Humidity  Control  Device  on  the  OV  of  Pound  Cake  Under  Standard  Storage  Conditions 

A  group  of  pound  cakes  having  water  activity  (AJ  of  0.30  is  divided  into  two  sets  of  equal  sizes.  Both  sets  are 
40  packaged  in  the  same  type  of  standard  transparent,  sealed  packages.  The  first  set  of  pound  cakes  is  packaged  with  a 

large  humidity  control  device  containing  an  aqueous  solution  which  is  4.4  molal  in  D-glucose  and  saturated  in  magnesium 
chloride.  The  second  set  of  pound  cakes  is  packaged  in  the  same  manner,  but  without  the  humidity  control  devices.  The 
cakes  are  placed  into  storage  under  standard  "supermarket"  conditions.  At  regular  intervals,  pairs  of  cakes  -  one  from 
each  set  ~  are  removed  from  storage,  and  their  water  activity  measured.  The  pound  cakes  packaged  with  the  humidity 

45  control  devices  are  found  to  have  their  A„,  values  closer  to  the  desired  level  (0.30)  at  longer  periods  of  storage. 

EXAMPLE  1  0  ~  The  Effect  of  a  Humidity  Control  Device  Made  With  a  Water  Vapor-Permeable  Film  on  the  OV  of  Cigarette 
Filler 

so  A  number  of  inserts  10  were  prepared  in  a  manner  similar  to  that  described  in  Example  1  ,  except  that  Celgard® 
2400  was  replaced  with  a  cellulose  triacetate  film  (American  Hoeschst  Corp.,  Film  Division,  Type  N25  Cellulose  Triacetate 
Film,  thickness  -  25  micrometers,  density  -  32  g/m2)  which  is  water  vapor-permeable  but  not  porous  or  microporous. 
These  inserts  were  placed  in  packs  of  commercial  cigarettes.  These  packs  were  then  placed  in  polypropylene  pouches, 
which  were  heat-sealed.  Another  set  of  cigrettes  was  packed  similarly,  except  that  the  inserts  were  not  included. 

55  The  OV  of  one  pack  of  cigarettes  from  each  set  was  measured  immediately,  and  the  remaining  packs  were  stored 
at  43°C  (1  10°F)  and  15%  RH.  Pairs  of  packs  were  pulled  for  OV  analysis  at  4,  7,  10,  and  14  days.  The  results,  shown 
in  Table  2,  below,  and  graphically  displayed  in  FIG.  10,  show  that  the  packs  which  did  not  contain  the  inserts  reached 
an  unacceptably  low  OV  before  1  4  days,  while  packs  which  did  contain  the  inserts  had  an  OV  near  the  packing  OV  after 
1  4  days. 
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TABLE  2 

OV  Loss  of  Cigarette  Packs  Stored  Under  Hot  and  Dry  Conditions  With  and  Without  the  Cellulose  Triacetate  Humidity 
Control  Device 

Time  (Days)  OV  of  Packs  Without  Humidity  Control  Device  (%)  OV  of  Packs  With  Humidity  Control  Device  (%) 
0  11.7  11.7 

4  10.7  12.1 

7  10.2  11.9 

10  9.4  11.9 

14  8.7  11.4 

The  present  invention  could  also  be  used  to  maintain  the  relative  humidity  in  packages  other  than  cigarette  packs 
or  food  packages.  For  each  application,  the  appropriate  buffering  solution  would  have  to  be  selected,  based  on  both  the 
desired  relative  humidity  and  the  chemistry  of  the  material  the  moisture  content  of  which  is  to  be  controlled. 

Thus,  the  present  invention  provides  a  device  which  would  buffer  the  relative  humidity  in  a  more  or  less  closed 
container  such  as  a  sealed  cigarette  pack  or  food  package.  One  skilled  in  the  art  will  appreciate  that  the  present  invention 
can  be  practiced  by  other  than  the  described  embodiments,  which  are  presented  for  purposes  of  illustration  and  not  of 
limitation,  and  the  present  invention  is  limited  only  by  the  claims  which  follow. 

Claims 

1  .  A  device  (1  0)(61  )  for  insertion  into  a  substantially  sealed  container  (50)(60)  for  maintaining  a  desired  relative  humidity 
of  about  60%  at  about  24°C  (75°F)  in  the  container,  the  device  comprising: 

a  buffering  substance  (1  4)  for  maintaining  the  desired  relative  humidity  by  liberating  water  vapor  when  actual 
relative  humidity  falls  below  the  desired  relative  humidity  and  by  absorbing  water  vapor  when  actual  relative  humidity 
rises  above  the  desired  relative  humidity,  the  buffering  substance  (14)  comprising  a  saturated  solution  of  a  salt 
capable  of  maintaining  an  equilibrium  relative  humidity  at  least  equal  to  the  desired  relative  humidity;  and 

a  container  (12,13)  for  the  buffering  substance,  the  container  allowing  liberation  and  absorption  of  water 
vapor,  characterised  in  that  the  buffering  substance  (1  4)  further  comprises  a  solution  of  a  saccharide  for  lowering 
the  maintained  relative  humidity  from  the  equilibrium  relative  humidity  to  the  desired  relative  humidity. 

2.  A  device  (10)(61)  according  to  claim  1  in  which  the  salt  is  a  potassium  salt. 

3.  A  device  (10)(61)  according  to  claim  1  or  in  which  the  salt  is  tripotassium  phosphate. 

4.  A  device  (10)(61)  according  to  claim  1  or  2  in  which  the  salt  is  tripotassium  citrate  monohydrate. 

5.  A  device  (10)(61)  according  to  claim  1,  2  or  3  in  which  the  salt  is  tripotassium  citrate. 

6.  A  device  (10)(61)  according  to  any  preceding  claim  in  which  the  saccharide  is  a  monosaccharide,  preferably  a 
hexose,  more  preferably  glucose. 

7.  A  device  (1  0)(61  )  according  to  any  preceding  claim  in  which  the  saccharide  solution  is  an  aqueous  2.5  molal  solution 
of  glucose. 

8.  A  device  (10)(61)  according  to  any  preceding  claim  in  which  the  container  comprises  a  water  vapor-permeable 
membrane  (13). 

9.  A  device  (10)(61)  according  to  claim  8  in  which  the  membrane  (13)  has  a  water  vapor-permeability  of  at  least  about 
1  .5  x  10"11  g-cm/(cm2-sec-(cm  Hg)  at  23°C  (74°F). 

10.  A  device  according  to  claim  8  or  9  in  which  the  membrane  (13)  is  hydrophobic. 

1  1  .  A  device  (1  0)(61  )  according  to  any  of  claims  8  to  1  0  in  which  the  water  vapor-permeable  membrane  (1  3)  is  a  micro- 
porous  membrane. 
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12.  A  device  (10)(61)  according  to  claim  1  1  in  which  the  microporous  membrane  (13)  has  a  pore  size  of  less  than  0.04 
microns. 

1  3.  A  device  (1  0)(61  )  according  to  any  of  claims  8  to  1  2  in  which  the  container  further  comprises  polylaminated  foil  (1  2) 
5  heat-sealed  at  edges  thereof  to  edges  of  the  water  vapor-permeable  membrane  (13),  the  buffering  substance  (1  4) 

being  between  the  foil  and  the  membrane. 

Patentanspruche 

10  1  .  Vorrichtung  (1  0)  (61  )  zum  Einsetzen  in  einen  im  wesentlichen  geschlossenen  Behalter  (50)  (60),  urn  eine  erwiinschte 
relative  Feuchtigkeit  von  etwa  60  %  bei  etwa  24  °C  (75  °F)  in  dem  Behalter  aufrechtzuerhalten,  wobei  die  Vorrichtung 
umfaBt: 

eine  Puffersubstanz  (14),  urn  die  erwiinschte  relative  Feuchtigkeit  durch  Freisetzen  von  Wasserdampf  auf- 
rechtzuerhalten,  wenn  die  tatsachliche  relative  Feuchtigkeit  bis  unter  die  erwiinschte  relative  Feuchtigkeit  absinkt, 

15  sowie  durch  Aufsaugen  von  Wasserdampf,  wenn  die  tatsachliche  relative  Feuchtigkeit  bis  iiber  die  gewiinschte 
relative  Feuchtigkeit  ansteigt,  wobei  die  Puffersubstanz  (1  4)  aus  einer  gesattigten  Losung  eines  Salzes  besteht, 
das  in  der  Lage  ist,  eine  normale  relative  Feuchtigkeit  aufrechtzuerhalten,  die  mindestens  gleich  der  erwunschten 
relativen  Feuchtigkeit  ist;  und 

einen  Behalter  (12,  13)  fur  die  Puffersubstanz,  wobei  der  Behalter  das  Freisetzen  und  das  Aufsaugen  von 
20  Wasserdampf  ermoglicht,  dadurch  gekennzeichnet,  daB  die  Puffersubstanz  (14)  des  weiteren  aus  einer  Losung 

eines  Saccharids  besteht,  urn  die  aufrechterhaltene  relative  Feuchtigkeit  von  der  normalen  relativen  Feuchtigkeit 
auf  die  erwiinschte  relative  Feuchtigkeit  abzusenken. 

2.  Vorrichtung  (10)  (61)  nach  Anspruch  1  ,  in  der  das  Salz  ein  Kaliumsalz  ist. 
25 

3.  Vorrichtung  (10)  (61)  nach  Anspruch  1  oder  2,  in  der  das  Salz  ein  Trikaliumphosphat  ist. 

4.  Vorrichtung  nach  Anspruch  1  oder  2,  in  der  das  Salz  ein  Monohydrat  von  Trikaliumcitrat  ist. 

30  5.  Vorrichtung  (10)  (61)  nach  Anspruch  1  ,  2  oder  3,  in  der  das  Salz  Trikaliumcitrat  ist. 

6.  Vorrichtung  (10)  (61)  nach  einem  beliebigen  vorhergehenden  Anspruch,  in  der  das  Saccharid  ein  Monosaccharid, 
vorzugsweise  eine  Hexose  und  mehr  bevorzugt  eine  Glucose,  ist. 

35  7.  Vorrichtung  (10)  (61)  nach  einem  beliebigen  vorhergehenden  Anspruch,  in  der  die  Saccharid-Losung  eine  waBrige, 
2,5-molale  Losung  von  Glucose  ist. 

8.  Vorrichtung  (10)  (61)  nach  einem  beliebigen  vorhergehenden  Anspruch,  in  der  der  Behalter  eine  wasserdampf- 
durchlassige  Membran  (13)  aufweist. 

40 
9.  Vorrichtung  (10)  (61)  nach  Anspruch  8,  in  der  die  Membran  (13)  eine  Wasserdampfdurchlassigkeit  von  mindestens 

etwa  1  ,5  x  10"11  g-cm/(cm2-s-(cm  Hg)  bei  23  °C  (74  °F)  aufweist. 

10.  Vorrichtung  nach  Anspruch  8  oder  9,  in  der  die  Membran  (13)  hydrophob  ist. 
45 

11.  Vorrichtung  (10)  (61)  nach  einem  beliebigen  der  Anspriiche  8  is  10,  in  der  die  wasserdampfdurchlassige  Membran 
(13)  eine  feinporige  Membran  ist. 

12.  Vorrichtung  (10)  (61)  nach  Anspruch  1  1  ,  in  der  die  feinporige  Membran  (13)  eine  PorengroBe  von  weniger  als  0,04 
so  Mikrometern  besitzt. 

13.  Vorrichtung  (10)  (61)  nach  einem  beliebigen  der  Anspriiche  8  bis  12,  in  der  der  Behalter  des  weiteren  eine  Mehr- 
schichtenfolie  (12)  aufweist,  die  an  ihren  Randern  mitden  Randern  der  wasserdampfdurchlassigen  Membran  (13) 
heiBversiegelt  ist,  wobei  sich  die  Puffersubstanz  (14)  zwischen  der  Folie  und  der  Membran  befindet. 

55 
Revendications 

1  .  Dispositif  (1  0  ;  61  )  destine  a  etre  insere  a  I'interieur  d'un  conteneur  (50  ;  60)  ferme  de  maniere  pratiquement  etanche 
pour  maintenir  a  I'interieur  du  conteneur  une  humidite  relative  voulue  de  I'ordre  de  60  %  a  environ  24°  C  (75°  F),  le 

9 
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dispositif  comportant  : 
une  substance  tampon  (14)  destinee  a  maintenir  I'humidite  relative  voulue  en  liberant  de  la  vapeur  d'eau 

lorsque  I'humidite  relative  reelle  tombe  au-dessous  de  I'humidite  relative  voulue  et  en  absorbant  de  la  vapeur  d'eau 
lorsque  I'humidite  relative  reelle  passe  au-dessus  de  I'humidite  relative  voulue,  la  substance  tampon  (14)  etant 
constitute  d'une  solution  saturee  d'un  sel  capable  de  maintenir  une  humidite  relative  a  I'equilibre  au  moins  egale 
a  I'humidite  relative  voulue,  et 

un  conteneur  (12,  13)  destine  a  la  substance  tampon,  le  conteneur  permettant  la  liberation  et  I'absorption 
de  vapeur  d'eau,  caracterise  en  ce  que  la  substance  tampon  (14)  comporte  en  outre  une  solution  constitute  d'un 
saccharide,  destinee  a  abaisser  I'humidite  relative  maintenue,  a  partir  de  I'humidite  relative  a  I'equilibre  jusqu'a 
I'humidite  relative  voulue. 

2.  Dispositif  (10  ;  61)  selon  la  revendication  1  ,  dans  lequel  le  sel  est  un  sel  de  potassium. 

3.  Dispositif  (10  ;  61)  selon  la  revendication  1  ,  dans  lequel  le  sel  est  un  phosphate  de  tripotassium. 

4.  Dispositif  (10  ;  61)  selon  la  revendication  1  ou  2,  dans  lequel  le  sel  est  un  monohydrate  de  citrate  de  tripotassium. 

5.  Dispositif  (10  ;  61)  selon  la  revendication  1  ,  2  ou  3,  dans  lequel  le  sel  est  un  citrate  de  tripotassium. 

6.  Dispositif  (1  0  ;  61)  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  saccharide  est  un  mono- 
saccharide,  de  maniere  preferee  un  hexose,  de  maniere  encore  plus  preferee  un  glucose. 

7.  Dispositif  (10  ;  61)  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  solution  de  saccharide 
est  une  solution  aqueuse  de  glucose  de  molalite  2,5. 

8.  Dispositif  (1  0  ;  61  )  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  conteneur  comporte  une 
membrane  (13)  permeable  a  la  vapeur  d'eau. 

9.  Dispositif  (10  ;  61)  selon  la  revendication  8,  dans  lequel  la  membrane  (13)  a  une  permeabilite  a  la  vapeur  d'eau 
d'au  moins  1  ,5  x  10"11  g-cm/(cm2-sec-(cm  Hg))  a  23°  C  (74°  F). 

10.  Dispositif  selon  la  revendication  8  ou  9,  dans  lequel  la  membrane  (13)  est  hydrophobe. 

11.  Dispositif  (10  ;  61)  selon  I'une  quelconque  des  revendications  8  a  10,  dans  lequel  la  membrane  (13)  permeable  a 
la  vapeur  d'eau  est  une  membrane  microporeuse. 

12.  Dispositif  (10  ;  61)  selon  la  revendication  11,  dans  lequel  la  membrane  microporeuse  (13)  a  des  dimensions  de 
pores  inferieures  a  0,04  micron. 

13.  Dispositif  (10  ;  61)  selon  I'une  quelconque  des  revendications  8  a  12,  dans  lequel  le  conteneur  comporte  en  outre 
une  feuille  polylaminee  (12)  thermoscellee  au  niveau  de  ses  bords  sur  les  bords  de  la  membrane  (13)  permeable 
a  la  vapeur  d'eau,  la  substance  tampon  (14)  etant  situee  entre  la  feuille  et  la  membrane. 
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