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Description 

FIELD  OF  THE  INVENTION 

5  This  invention  relates  a  liquid  active  substance  slow  releasing  device  capable  of  releasing  as  vapor  a 
liquid  active  substance  at  a  substantially  constant  controlled  rate  for  a  long  period  of  time  and  also  visually 
confirming  the  substantial  termination  of  the  release  of  the  liquid  active  substance. 

BACKGROUND  OF  THE  INVENTION 
70 

For  releasing  an  active  substance  into  the  surrounding  atmosphere  under  a  controlled  condition,  various 
kinds  of  slow  releasing  devices  are  known.  For  example,  there  are  devices  encapsulating  an  active 
substance  in  micro-capsules  as  described  in  U.S.  Patents  4,286,020  and  4,353,962  and  devices  enclosing 
an  active  substance  in  tubes  or  capillaries  as  described  in  JP-A-52-55969  and  57-45101  (the  term  "JP-A" 

75  as  used  herein  means  an  "unexamined  published  Japanese  patent  application),  and  U.S.  Patent  4,017,030. 
Furthermore,  there  is  also  proposed  a  device  of  impregnating  a  porous  resin  molding  having  continuous 
perforations  with  an  active  substance  as  described  in  JP-A-59-13701  .  U.S.  Patent  3,784,488  discloses  a  film 
forming  solution  composition.  The  composition  is  prepared  by  dispersing  an  excess  of  oil  components  into 
a  soft  polymer  structure,  and  is  applied  to  a  skin  of  human  body  to  form  a  film,  thereby  maintaining  the 

20  effect  of  a  sunscreen  oil.  U.S.  Patent  4,138,344  discloses  a  device  wherein  a  solid  active  substance  is 
dispersed  in  a  polymer  matrix  which  is  decomposable  in  a  living  body,  and  as  the  polymer  dissolves,  the 
active  substance  gradually  releases. 

However,  in  such  active  substance  slow  releasing  devices,  an  active  substance  is  generally  released  for 
a  long  period  of  time  and  after  passing  a  period  capable  of  effectively  releasing  the  active  substance,  the 

25  releasing  rate  of  the  active  substance  is  reduced  and  finally  the  activity  thereof  is  vanished  but  it  has 
hitherto  been  difficult  to  clearly  confirm  the  diminished  effect  of  the  active  substance. 

Furthermore,  since  the  releasing  rate  of  an  active  substance  from  such  a  slow  releasing  device  greatly 
deviates  according  to  the  surrounding  atmospheric  conditions  such  as  temperature,  humidity,  etc.,  and  the 
period  of  effectively  releasing  the  active  substance,  that  is,  the  life  of  the  active  substance  is  not  always 

30  constant,  the  effective  period  indicated  on  the  device  is  a  simple  prospective  criterion  and  is  not  a  highly 
reliable  term.  Accordingly,  conventional  slow  releasing  devices  are  frequently  still  used  even  vanishing  the 
activity  of  the  active  substance  or  they  are  frequently  discarded  as  activity  vanished  devices  in  spite  of  that 
they  still  retain  the  activity. 

For  solving  the  aforesaid  problems  in  conventional  active  substance  slow  releasing  device,  a  device 
35  wherein  a  solid  active  substance  is  dispersed  as  fine  solid  particles  in  a  substantially  transparent  and 

inactive  resin  in  an  amount  of  more  than  the  saturated  solubility  is  proposed  as  described  in  JP-A-U-57- 
31067  (the  term  "JP-A-U"  as  used  herein  means  an  "unexamined  published  Japanese  utility  model 
application").  According  to  the  device,  since  the  device  is  opaque  when  a  sufficeint  amount  of  the  active 
substance  exists  in  the  molding  in  a  sufficient  amount  but  the  resin  molding  becomes  substantially 

40  transparent  when  the  greater  part  of  the  active  substance  is  evaporated  or  dissolved  off  from  the  molding 
and  the  existing  amount  thereof  in  the  resin  molding  reaches  the  saturated  solubility,  the  vanishment  of  the 
acitivity  of  the  device  can  be  visually  confirmed.  US  Patent  4,279,213  discloses  a  resin  molded  controlled- 
release  product  which  comprises  a  volatile  or  elutable  active  agent  dispersed  in  a  substantially  transparent 
and  inert  resin  molded  material,  which  comprises  a  colored  material  located  inside  or  on  the  back  surface  of 

45  the  molded  product  which  is  not  visible  through  the  product  at  the  initial  concentrations  of  the  active  agent, 
but  is  visible  through  the  resin  product  at  concentrations  of  the  active  agent  at  which  the  activity  of  the 
product  is  substantially  extinct. 

On  the  other  hand,  as  a  device  for  slow  releasing  an  active  material  which  is  liquid  at  normal 
temperature,  there  is  proposed  a  device  of  enclosing  a  liquid  active  material  having  a  limited  solubility  for  a 

50  polymer  in  a  layer  of  the  polymer  in  an  amount  of  the  solubility  as  independent  fine  droplets  as  described 
in  JP-A-59-59733.  Howeverjn  such  a  device,  since  the  polymer  molding  or  layer  retains  the  independent 
fine  pores  and  has  the  porous  structure  after  releasing  the  liquid  active  substance  different  from  the 
aforesaid  case  that  the  active  substance  is  solid,  the  device  does  not  become  transparent  and  is  opaque, 
thereby  the  vanishment  of  the  active  substance  can  not  be  visually  confirmed. 

55 
SUMMARY  OF  THE  INVENTION 

As  the  result  of  various  investigations  for  solving  the  aforesaid  problem  in  the  device  for  slow  releasing 
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a  liquid  active  substance,  in  particular  the  problem  of  confirming  or  indicating  the  vanishment  of  the  activity 
of  a  liquid  active  substance,  the  inventors  have  discovered  that  when  a  thermoplastic  polyester  resin  having 
a  definite  glass  transition  point  is  used  as  a  matrix  or  a  carrier  for  a  liquid  active  substance,  the  resin 
molding  becomes  unexpectedly  substantially  transparent  and  thus  a  device  capable  of  visually  conforming 

5  the  vanishment  of  the  activity  can  be  obtained  and  have  succeeded  in  attaining  the  present  invention  based 
on  the  discovery. 

Thus,  according  to  this  invention,  there  is  provided  a  liquid  active  substance  slow  releasing  device 
comprising  a  thermoplastic  polyester  resin  and  an  evaporative  active  substance,  said  device  being  an 
opaque  resin  molding  of  the  thermoplastic  resin  having  dispersed  therein  the  active  substance  in  an  amount 

io  over  the  saturation  solubility  and  becoming  substantially  transparent  when  the  amount  of  the  active 
substance  in  the  resin  molding  is  reduced,  characterized  in  that  the  thermoplastic  resin  has  a  glass 
transition  point  of  from  5  °  C  to  80  °  C,  the  evaporative  active  substance  is  a  liquid  active  substance  having  a 
limited  solubility  for  the  aforesaid  thermoplastic  resin,  and  the  liquid  active  substance  is  dispersed  in  said 
thermoplastic  resin  as  fine  droplets. 

15 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  graph  showing  the  remaining  amounts  of  active  substance  in  the  liquid  active  substance  slow 
releasing  devices  of  this  invention  and  the  liquid  active  substance  slow  releasing  devices  in  comparison 

20  examples  in  the  case  of  allowing  to  stand  these  devices  at  normal  temperature, 
Fig.  2  is  an  electron  micrograph  (magnification:  x  2,000)  showing  the  change  of  the  state  of  the  cross 
section  of  the  device  of  this  invention  in  the  thickness  direction  of  the  resin  layer  directly  after 
preparation  thereof  with  the  passage  of  time, 
Fig.  3  is  an  electron  micrograph  showing  the  state  as  above  after  3  months  since  the  preparation  thereof, 

25  and 
Fig.  4  is  an  electron  micrograph  showing  the  state  as  above  after  10  months  since  the  preparation 
thereof. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
30 

In  this  invention,  the  term  "liquid  active  substance"  means  a  substance  which  is  a  liquid  at  normal 
temperature  and  evaporates  into  the  surrounding  atmosphere  to  show  chemical  or  physiological  activity 
such  as  attractant  activity,  pesticidal  activity,  repellent  activity,  and  aromatic  acitivity.  Practical  examples 
thereof  are  attractant  active  substances  such  as  Z-1  1  -tetradecenyl  acetate,  Z-9-tetradecenyl  acetate,  E-11- 

35  tetradecenyl  acetate,  Z-9-dodecenyl  acetate,  10-methyldodecyl  acetate,  Z-13-octadecenal,  Z-11-hex- 
adecenal,  E-1  1-hexadecenal  or  Z-9-hexadecenal;  pesticidal  active  substances  such  as  Naled,  Diazinon, 
Sumithion  or  pyrethroido  series  compounds  (insectcides)  and  also  /3-propiolactone  (pesticides);  repellent 
active  substances  such  as  triethylene  glycol  monohexyl  ether  or  N,N-diethyl-m-toluamide;  and  aroamtic 
active  substances  such  as  farnesol,  farnesene,  limonene,  benzyl  alcohol,  and  esters,  ethers,  and  aldehydes 

40  induced  from  hydrocarbons  having  from  6  to  16  carbon  atoms. 
In  the  liquid  active  substance  slow  releasing  device  of  this  invention,  as  the  resin  constituting  the  matrix 

or  the  carrier  thereof,  a  thermoplastic  polyester  resin  having  a  glass  transition  point  of  from  5  °  C  to  80  °  C, 
and  particularly  from  40°  C  to  80°  C  is  used.  If  the  glass  transition  point  of  a  thermoplastic  polyester  resin  is 
lower  than  5°C,  an  active  substance  is  released  from  the  resin  molding  in  a  short  period  of  time,  whereby  it 

45  is  impossible  to  release  the  active  substance  over  a  long  period  of  time  as  well  as,  although  the  reason  has 
not  yet  been  clarified,  the  resin  molding  having  dispersed  therein  a  liquid  active  substance  as  fine  droplets 
is  always  transparent  regardless  of  the  amount  of  the  active  substance  dispersed  in  the  resin. 

On  the  other  hand,  by  using  a  thermoplastic  polyester  resin  having  a  glass  transition  point  of  from  5°c 
to  80  °C  as  the  matrix  or  the  carrier  according  to  this  invention,  the  resin  molding  changes  from  opaque  to 

50  substantial  transparent  when  the  concentration  of  the  active  substance  in  the  molding  reaches  about  the 
saturation  solubility  and  hence  by  the  change  into  transparence,  the  vanishment  of  the  activity  of  the  slow 
releasing  device  can  be  visulally  perceived  or  confirmed. 

The  reason  that  by  using  the  thermoplastic  polyester  resin  having  a  glass  transition  point  of  from  5  °  C 
to  80  °C  as  the  matrix  or  the  carrier,  the  resin  molding  becomes  substantially  transparent  when  the  amount 

55  of  the  active  substance  contained  in  the  resin  molding  is  reduced  has  not  yet  been  clarified  but  as  a 
phenomenon,  it  has  been  confirmed  that  with  the  dissolution  of  the  liquid  active  substance  dispersed  in  the 
resin  as  liquid  droplets  into  the  resin,  the  active  substance  passes  through  the  resin  and  is  released  into  the 
surrounding  atmosphere,  whereby  the  size  of  the  independent  fine  pores  containing  the  liquid  droplets  is 
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reduced  following  the  release  of  the  liquid  droplets  to  provide  the  homogeneous  resin  molding  containing  no 
fine  pores. 

In  the  case  of  using  a  conventional  resin  which  is  used  as  a  matrix  or  carrier  for  such  a  slow  releasing 
device,  e.g.,  the  polysulfone  resin  described  in  JP-A-59-59733,  the  resin  has  a  high  glass  transition  point 

5  and  when  the  amount  of  an  active  substance  dispersed  in  the  resin  molding  as  fine  liquid  droplets  is 
reduced  and  reaches  almost  the  saturation  solubility  for  the  resin,  the  resin  can  not  follow  the  reduction  of 
the  liquid  droplets  and  retains  the  porous  structure  having  initial  fine  pores,  whereby  the  resin  molding 
remain  as  opaque  molding. 

Furthermore,  in  this  invention,  it  is  necessary  that  the  thermoplastic  polyester  resin  has  a  limited 
io  solubility  for  the  liquid  active  substance.  That  is,  it  is  preferred  that  the  resin  dissolves  the  liquid  active 

substance  in  the  range  of  less  than  20  parts  by  weight  only,  in  particular  in  the  range  of  from  0.001  to  5 
parts  by  weight  for  100  parts  by  weight  of  the  resin. 

When  the  form  of  the  device  of  this  invention  is  a  sheet  or  film,  the  device  is  produced  by  dissolving 
the  aforesaid  thermoplastic  polyester  resin  and  the  active  substant  which  is  liquid  at  normal  temperature  in 

is  an  organic  solvent  which  can  dissolve  both  the  resin  and  the  active  substance  and  is  more  easily  volatile 
than  the  active  substance,  coating  the  solution  on  a  proper  support,  and  evaporating  the  solvent  to  form  a 
resin  molding  (resin  layer)  uniformly  having  many  independent  fine  pores  and  also  enclose  the  liquid  active 
substance  in  the  fine  pores  as  liquid  droplets.  It  is  preferred  that  the  device  of  this  invention  is  in  the  form  of 
a  thin  sheet  or  film  for  clearly  perceive  the  vanishment  of  the  activity  by  the  change  of  the  molding  into 

20  transparence. 
Furthermore,  the  device  of  this  invention  in  the  form  of  a  block,  sheet  or  film  can  be  produced  by 

kneading  the  aforesaid  thermoplastic  polyester  resin  and  the  active  substance  which  is  liquid  at  normal 
temperature  with  an  organic  solvent  which  can  dissolve  both  the  resin  and  the  active  substance  and  is  more 
easily  volatile  than  the  active  substance,  molding  the  kneaded  mixture  into  a  block,  sheet  or  film,  and 

25  evaporating  the  solvent  to  form  a  resin  molding  uniformly  having  many  independent  fine  pores  and  enclose 
the  liquid  active  substance  in  the  fine  pores  as  liquid  droplets. 

In  the  aforesaid  method,  the  aforesaid  liquid  active  substance  is  used  in  an  amount  of  over  the 
saturation  solubility  for  the  resin  being  used  so  that  the  active  substance  is  released  in  the  surrounding 
atmosphere  from  the  resin  molding  obtained  at  a  substantially  definite  rate  and  can  be  dispersed  in  the 

30  resin  as  fine  liquid  droplets. 
The  aforesaid  organic  solvent  is  required  to  have  properties  capable  of  dissolving  both  the  liquid  active 

substance  and  the  thermoplastic  polyester  resin  being  used  and  of  being  more  easily  volatile  than  the  liquid 
active  substance,  and  also  is  required  to  have  a  low  boiling  point.  The  organic  solvent  is  properly  selected 
according  to  the  active  substance  being  used.  Specific  examples  of  the  organic  solvent  are  aromatic 

35  hydrocarbons  such  as  benzene,  toluene  or  xylene;  halogenated  lower  aliphatic  hydrocarbons  such  as 
methylene  chloride,  chloroform,  tolycrene  or  propylene  dichloride;  lower  dialkyl  ketones  such  as  acetone, 
methyl  ethyl  ketone  or  methyl  isobutyl  ketone;  esters  such  as  methyl  acetate,  ethyl  acetate,  butyl  acetate  or 
cellosolve  acetate;  cyclohexanone,  dioxane,  and  tetrahydrofuran.  They  may  be  used  as  a  mixture  thereof. 

The  temperature  for  evaporating  the  organic  solvent  is  usually  from  0°C  to  100°C,  preferably  in  the 
40  range  of  from  15°  C  to  70°  C,  and  is  lower  than  the  boiling  point  of  the  solvent.  Thus,  the  evaporation  of  the 

solvent  may  be  usually  performed  at  normal  temperature  but,  if  necessary,  may  be  performed  by  heating  to 
a  temperature  of  lower  than  the  boiling  point  of  the  solvent.  Also,  the  organic  solvent  may  be  evaporated 
under  reduced  pressure. 

Since  the  liquid  active  substance  has  a  limited  solubility  for  the  thermoplatic  polyester  resin  and  is 
45  incorporated  in  the  resin  in  an  amount  of  over  the  saturation  solubility  for  the  resin,  a  phase  separation 

occurs  between  the  active  substance  and  the  resin  with  the  evaporation  of  the  organic  solvent,  and  the  fine 
liquid  droplets  of  the  active  substance  are  uniformly  dispersed  in  the  resin  matrix,  whereby  the  resin  forms 
a  porous  material  having  many  independent  fine  pores  and  the  liquid  active  substance  is  enclosed  in  the 
fine  pores  as  fine  liquid  droplets. 

50  The  liquid  active  substance  slow  releasing  device  of  this  invention  thus  obtained  has  many  independent 
fine  pores  having  pore  sizes  of  usually  from  0.1  urn  to  5  urn  and  the  fine  pores  are  insulated  from  each 
other  by  thin  walls  having  a  thickness  of  from  0.1  urn  to  5  urn.  The  liquid  active  substance  is  enclosed  in 
the  fine  pores  and  thus  dispersed  in  the  resin  layer  or  molding. 

There  is  no  particular  restriction  on  the  thickness  of  the  resin  layer  or  resin  molding  if  it  becomes 
55  transparent  after  releasing  the  liquid  active  substance  but  as  described  above,  the  resin  layer  or  molding  is 

preferably  in  the  form  of  a  thin  sheet  or  film  and  is  particularly  preferably  a  thin  sheet  or  film  having  a 
thickness  of  from  10  urn  to  500  urn.  Furthermore,  the  voids  thereof  are  usually  from  about  30%  to  80%. 
Accordingly,  in  the  device  of  this  invention,  the  resin  layer  or  molding  has  very  large  voids  and  thus  can 
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contain  a  liquid  active  substance  up  to  about  70%  by  weight.  However,  practically,  about  50%  by  weight  is 
a  proper  maximum  content. 

In  the  device  of  this  invention,  a  sheet  for  inhibiting  the  active  substance  from  permeating,  i.e.,  a 
backing  is  usually  formed  at  the  back  surface  of  the  resin  layer  or  molding.  As  such  a  backing,  a  foil  or  thin 

5  sheet  of  a  metal  such  as  aluminum,  a  thin  sheet  or  film  of  a  resin  such  as  polyethylene  terephthalate, 
polyethylene,  polypropylene  or  polyvinyl  chloride,  a  resin  film  having  a  metal  vapor-deposited  layer,  a  paper 
laminated  with  a  metal  foil  or  a  resin  film  laminated  with  a  metal  foil,  are  used. 

Furthermore,  in  the  device  of  this  invention,  a  message  such  as  "END",  exists  between  the  resin  layer 
or  molding  and  the  backing,  such  a  message  can  be  read  when  the  molding  becomes  transparent,  whereby 

io  the  vanishment  of  the  activity  of  the  device  can  be  more  clearly  perceived.  Such  a  message  may  be  printed 
on  the  backing.  With  or  without  the  message,  the  backing  may  be  colored. 

Furthermore,  if  necessary,  a  control  layer  composed  of  a  polymer  film  may  be  formed  on  the  surface  of 
the  layer  as  the  carrier  for  controlling  the  release  of  the  active  substance  from  the  carrier.  Examples  of  the 
polymer  for  the  control  layer  are  preferably  polyethylene  films,  polypropylene  films,  and  polyethylene 

is  terephthalate  films. 
As  described  above,  the  liquid  active  substance  slow  releasing  device  of  this  invention  is  composed  of 

a  thermoplastic  polyester  resin  having  the  limited  glass  transition  point  as  the  matrix  or  the  carrier  thereof 
and  a  liquid  active  substance  having  very  low  solubility  therefor  is  dispersed  in  the  resin  as  independent 
fine  liquid  droplets  in  an  amount  over  the  saturation  solubility  thereof.  Thus,  in  the  device  of  this  invention, 

20  the  diffusion  of  the  liquid  active  substance  in  the  fine  pores  into  the  carrier  resins  is  greatly  controlled  and 
thus  the  active  substance  is  released  in  the  surrounding  atmosphere  at  a  substantially  constant-controlled 
rate  for  a  very  long  period  of  time. 

Furthermore,  in  the  device  of  this  invention,  the  resin  molding  or  layer  becomes  substantially  transpar- 
ent  when  the  amount  of  the  active  substance  in  the  resin  reaches  almost  the  saturation  solubility  in  spite  of 

25  that  the  active  substance  is  liquid,  and  hence  the  vanishment  of  the  activity  of  the  device  can  be  clearly 
visually  perceived  or  confirmed. 

Moreover,  in  the  device  of  this  invention,  the  fine  pores  of  the  porous  carrier  layer  or  molding  are 
independently  from  each  other  different  from  a  conventional  device  composed  of  a  porous  material  having 
perforations  simply  impregnated  with  a  liquid  active  substance,  and  hence  the  device  can  be  cut  into 

30  desired  dimensions  or  forms.  Also,  the  device  of  this  invetion  has  flexibility  and  hence  the  form  can  be 
freely  changed  according  to  the  purpose. 

The  following  examples  are  intended  to  illustrate  more  practically  the  present  invention  but  not  to  limit  it 
any  way. 

35  Example  1 

After  dissolving  5  g  of  a  thermoplastic  polyester  resin  (Vylon  200,  trade  name,  made  by  Toyobo  Co., 
Ltd.,  glass  transition  point  67  °C  by  a  differential  thermal  analysis)  in  30  ml  of  methylene  chloride,  1  g  of  an 
insect  attractor,  Z-1  1  -tetradecenyl  acetate  was  dissolved  therein  to  provide  a  homogeneous  solution. 

40  The  solution  was  coated  on  a  polyethylene  terephthalate  film  having  a  vapor-deposited  aluminum  layer 
at  a  thickness  of  500  urn  at  room  temperature  and  allowed  to  evaporate  the  methylene  chloride  at  40  °  C  to 
provide  a  liquid  slow  releasing  device  of  this  invention  containing  about  15%  by  weight  of  the  attractant  and 
having  a  thickness  of  about  70  urn. 

The  device  was  allowed  to  stand  in  an  open  atmosphere  at  30  °  C  and  the  remaining  amount  of  the 
45  active  substance  in  the  device  was  measured  by  gas  chromatography.  The  results  obtained  are  shown  in 

Fig.  1.  Also,  the  change  in  transparency  of  the  device  with  the  passage  of  time  is  shown  in  Table  1  below. 
The  change  of  the  cross  section  of  the  resin  layer  in  the  thickness  direction  after  the  preparation  of  the 

device  with  the  passage  of  time  is  shown  in  Fig.  2  to  Fig.  4  by  electron  micrographs  (magnification  x  2,000). 
Fig.  2  shows  the  cross  section  directly  after  the  preparation  of  the  device,  which  clearly  shows  the  porous 

50  structure  of  the  resin  layer.  Fig.  3  shows  the  cross  section  of  the  device  after  3  months,  which  shows 
vanishing  of  the  porous  structure  in  the  portion  layer  of  the  resin  layer.  Fig.  4  shows  the  cross  section  after 
10  months,  which  shows  the  vanishing  of  the  initial  porous  structure  in  the  thickness  direction  of  the  resin 
layer  and  the  formation  of  almost  homogeneous  structure. 

55  Example  2 

After  dissolving  5  g  of  a  thermoplastic  polyester  resin  (Polyester  TP-217,  trade  name,  made  by  The 
Nippon  Synthetic  Chemical  Industry  Co.,  Ltd.,  glass  transition  point  40  °C)  in  30  ml  of  methylene  chloride,  1 
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g  of  Z-1  1  -tetradecenyl  acetate  was  dissolved  therein  to  provide  a  homogeneous  solution. 
The  solution  was  coated  on  a  polyethylene  terephthalate  film  at  a  thickness  of  500  urn  at  room 

temperature  and  allowed  to  evaporate  the  methylene  chloride  at  40  °  C  to  provide  a  liquid  active  substance 
slow  releasing  device  of  this  invention  containing  about  15%  by  weight  of  the  attractant  and  having  a 

5  thickness  of  about  70  urn. 
The  device  was  allowed  to  stand  in  an  open  atmosphere  at  30  °  C  and  then  the  remaining  amount  of  the 

active  subtance  in  the  device  was  measured  from  the  weight  loss.  The  result  is  shown  in  Fig  1.  Also,  the 
change  in  transparency  of  the  device  with  the  passage  of  time  is  shown  in  Table  1  below. 

io  Example  3 

After  dissolving  5  g  of  a  thermoplastic  polyester  resin  (Polyester  TP-236,  made  by  Nippon  Synthetic 
Chemical  Industry  Co.,  Ltd.,  glass  transition  point:  60  °C)  in  30  ml  of  methylene  chloride,  1  g  of  a  farnesol 
as  a  perfume  was  dissolved  therein  to  provide  a  homogeneous  solution. 

is  The  resin  solution  containing  farnesol  was  coated  on  a  polyethylene  terephthalate  film  having  a 
message  "END"  printed  on  the  surface  thereon  at  a  thickness  of  500  urn  at  room  temperature  and  allowed 
to  evaporate  the  methylene  chloride  at  40  °  C  to  provide  a  liquid  active  substance  slow  releasing  device  of 
this  invention  containing  about  15%  by  weight  of  the  perfume  and  having  a  thickness  of  about  70  urn. 

The  device  was  allowed  to  stand  and  the  remaining  amount  of  the  active  substance  in  the  device  was 
20  measured  from  the  weight  loss  of  the  device.  The  result  obtained  is  shown  in  Fig.  1.  Also,  the  change  in  the 

transparency  of  the  device  with  the  passage  of  time  is  shown  in  Table  1  below. 

Comparison  Example  1 

25  After  dissolving  5  g  of  a  thermoplastic  polyester  resin  (Vylon  500,  trade  name,  made  by  Toyobo  Co., 
Ltd.,  glass  transition  point:  4°C)  in  30  ml  of  methylene  chloride,  1  g  of  Z-1  1  -tetradecenyl  acetate  was 
dissolved  therein  to  provide  a  homogeneous  solution. 

The  solution  was  coated  on  a  polyethylene  terephthalate  film  having  a  vapor-deposited  aluminum  layer 
at  a  thickness  of  500  urn  at  room  temperature  and  allowed  to  evaporate  the  methylene  chloride  to  provide  a 

30  comparison  liquid  active  substance  slow  releasing  device  containing  about  15%  by  weight  of  the  attractant 
and  having  a  thickness  of  about  70  urn. 

The  device  was  allowed  to  stand  at  30  °  C  and  the  remaining  amount  of  the  active  substance  in  the 
device  was  measured  from  the  weight  loss  of  the  device.  The  result  is  shown  in  Fig.  1.  Also,  the  change  in 
transparency  of  the  device  is  shown  in  Table  1  below. 

35 
Comaprison  Example  2 

After  dissolving  5  g  of  a  thermoplastic  polysulfone  resin  (Udel  Polysulfon  P-1700,  trade  name,  made  by 
Nissan  Chemical  Industries,  Ltd.,  glass  transition  point  190°C)  in  30  ml  of  methylene  chloride,  1  g  of  Z-1  1  - 

40  tetradecenyl  acetate  was  dissolved  therein  to  provide  a  homogeneous  solution. 
The  solution  was  coated  on  a  polyethylene  terephthalate  film  having  a  vapor-deposited  aluminum  layer 

at  a  thickness  of  500  urn  at  room  temperature  and  allowed  to  evaporate  the  methylene  chloride  at  40  °  C  to 
provide  a  comparison  liquid  active  substance  slow  releasing  device  containing  about  15%  by  weight  of  the 
attractant  and  having  a  thickness  of  about  70  urn. 

45  The  device  was  allowed  to  stand  in  an  open  atmosphere  at  30  °  C  and  the  remaining  amount  of  the 
active  substance  in  the  device  was  measured  from  the  weight  loss  of  the  device.  The  result  is  shown  in  Fig. 
1  .  Also,  the  change  in  transparency  of  the  device  with  the  passage  of  time  is  shown  in  Table  1  below. 

50 

55 
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Table  1 

Directly  After  2  After  3  months  After  10 
After  months  months 

Example  1  +  +  + 
Example  2  +  +  + 
Example  3  +  +  +  ~  - 
Comaprison  Example  1  -  - 
Comaprison  Example  2  +  +  +  + 

(Note):  +  means  opaque;  -  means  transparency. 

It  can  be  seen  that  by  the  device  of  this  invention,  the  resin  molding  which  is  initially  opaque  becomes 
75  transparent  with  the  release  of  the  active  substance  contained  therein,  which  shows  the  end  of  the  release 

of  the  active  substance. 
While  the  invention  has  been  described  in  detail  and  with  reference  to  specific  embodiments  thereof,  it 

will  be  apparent  to  one  skilled  in  the  art  that  various  changes  and  modifications  can  be  made  therein  without 
departing  from  the  scope  thereof  as  defined  in  the  claims. 

20 
Claims 

1.  A  liquid  active  substance  slow  releasing  device  comprising  a  thermoplastic  polyester  resin  and  an 
evaporating  active  substance,  said  device  being  an  opaque  resin  molding  of  the  thermoplastic  resin 

25  having  dispersed  therein  the  active  substance  in  an  amount  over  the  saturation  solubility  and  becoming 
substantially  transparent  when  the  amount  of  the  active  substance  in  the  resin  molding  is  reduced, 
characterized  in  that 
the  thermoplastic  resin  has  a  glass  transition  point  of  from  5  to  80°  C, 
the  evaporative  active  substance  is  a  liquid  active  substance  having  a  limited  solubility  for  the  aforesaid 

30  thermoplastic  resin,  and 
the  liquid  active  substance  is  dispersed  in  said  thermoplastic  resin  as  fine  droplets. 

2.  The  liquid  active  substance  slow  releasing  device  as  claimed  in  claim  1  ,  wherein  the  resin  molding  is  a 
sheet  or  a  film. 

35 
3.  The  liquid  active  substance  slow  releasing  device  as  claimed  in  claim  2,  wherein  the  resin  molding  has 

a  backing  composed  of  a  resin  sheet,  a  resin  film,  a  metal  foil,  a  metal  vapor-deposited  layer,  or  a 
laminate  thereof  on  the  back  surface  of  the  resin  molding. 

40  Revendications 

1.  Un  dispositif  de  liberation  lente  d'une  substance  liquide  active  comprenant  une  resine  de  polyester 
thermoplastique  et  une  substance  active  evaporable,  ledit  dispositif  etant  une  piece  moulee  de  resine 
opaque  en  resine  thermoplastique  dans  laquelle  est  dispersee  la  substance  active  en  une  quantite 

45  superieure  a  la  solubilite  a  saturation  et  devenant  substantiellement  transparente  lorsque  la  quantite  de 
la  substance  active  dans  la  piece  moulee  de  resine  est  reduite,  caracterise  en  ce  que  : 
la  resine  thermoplastique  a  un  point  de  transition  vitreuse  de  5  a  80°  C, 
la  substance  active  evaporable  est  une  substance  liquide  active  ayant  une  solubilite  limitee  pour  la 
resine  thermoplastique  mentionnee  ci-dessus,  et  la  substance  liquide  active  est  dispersee  dans  ladite 

50  resine  thermoplastique  sous  la  forme  de  gouttelettes  fines. 

2.  Le  dispositif  de  liberation  lente  de  substance  liquide  active  selon  la  revendication  1,  selon  lequel  la 
piece  moulee  de  resine  est  une  feuille  ou  un  film. 

55  3.  Le  dispositif  de  liberation  lente  de  substance  liquide  active  selon  la  revendication  2,  selon  lequel  la 
piece  moulee  de  resine  a  une  piece  de  renforcement  composee  d'une  feuille  de  resine,  d'un  film  de 
resine,  d'une  feuille  metallique,  d'une  couche  de  metal  deposee  en  phase  vapeur,  ou  d'un  stratifie  de 
ce  dernier  sur  la  surface  de  I'envers  de  la  piece  moulee  de  resine. 
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Patentanspruche 

1.  Vorrichtung  zur  langsamen  Freigabe  eines  flussigen  Wirkstoffes,  umfassend  ein  thermoplastisches 
Polyesterharz  und  einen  sich  verfluchtigenden  Wirkstoff,  wobei  die  Vorrichtung  ein  undurchsichtiges 

5  Harzformteil  aus  dem  thermoplastischen  Harz  ist,  in  welchem  der  Wirkstoff  in  einer  Menge  oberhalb  der 
Sattigungsloslichkeit  dispergiert  ist  und  welches  im  wesentlichen  transparent  wird,  wenn  die  Menge  des 
Wirkstoffes  in  dem  Harzformteil  reduziert  wird,  dadurch  gekennzeichnet,  da/S  das  thermoplastische 
Harz  einen  Glasubergangspunkt  von  5  bis  80  °  C  besitzt,  der  sich  verfluchtigende  Wirkstoff  ein  flussiger 
Wirkstoff  mit  einer  begrenzten  Loslichkeit  fur  das  vorgenannte  thermoplastische  Harz  ist  und  der 

io  flussige  Wirkstoff  in  dem  thermoplastischen  Harz  in  Form  feiner  Tropfen  dispergiert  ist. 

2.  Vorrichtung  zur  langsamen  Freigabe  eines  flussigen  Wirkstoffes  nach  Anspruch  1  ,  wobei  das  Harzform- 
teil  ein  Blatt  oder  ein  Film  ist. 

is  3.  Vorrichtung  zur  lansamen  Freigabe  eines  flussigen  Wirkstoffes  nach  Anspruch  2,  wobei  das  Harzform- 
teil  auf  der  Ruckflache  des  Harzformteils  eine  Tragerschicht  aufweist,  die  zusammengesetzt  ist  aus 
einem  Harzblatt,  einem  Harzfilm,  einer  Metallfolie,  einer  aus  Metalldampf  abgeschiedenen  Schicht  oder 
einem  Laminat  hiervon. 
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FIG.  2 
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