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TIME  DELAYED  TOTAL-RELEASE  AEROSOL  DISPENSERS 

Devices  which  allow  for  the  t o t a l   or  p a r t i a l   r e l e a s e   of  an  a c t i v e  
agent   from  an  aerosol   d i s p e n s e r   are  known.  Examples  of  these  d e v i c e s  
may  be  found  In  the  Handbook  of  Aerosol  Technology  by  P.S.  S a n d e r s ,  

5  2nd  Ed.,  page  85,  Ed i to r   Kr ieger ,   1 9 7 9 ) .  

The  main  d i s a d v a n t a g e   of  the  t o t a l   - r e l e a s e   ae roso l   d i s p e n s e r s   1s  t h e i r  
immediate  a c t u a t i o n   which  exposes  the  o p e r a t o r   to  the  con ten t s   of  t h e  
c o n t a i n e r s .  

Some  a t t empts   for  delayed  r e l e a s e   of  the  c o n t e n t   of  var ious   c o n t a i n e r s  
10  were  made  p r e v i o u s l y   to  p revent   d i r e c t   c o n t a c t   of  the  o p e r a t o r   w i t h  

the  con ten t   of  the  c o n t a i n e r .   The  r e s u l t i n g   dev ices   are  m o s t l y  
a p p l i c a b l e   and/or   s u i t a b l e   for  s p e c i f i c   purpose  o n l y .  

Dispensers   with  delayed  opening  of  a  water   s o l u b l e   seal  which  d i s s o l v e s  
when  coming  in  con tac t   with  water  in  the  washing  machine  are  d e s -  

15  c r ibed   in  USP  3 ,399,806.   USP  3 ,800,878  d e s c r i b e s   a  f i r e   e x t i n q u i s h e r  
u t i l i z i n g   an  e u t e c t i c   ma te r ia l   in  c o n j u n c t i o n   with  an  a u x i l i a r y   s e a l  
tha t   i s o l a t e s   the  e u t e c t i c   ma te r ia l   from  the  p r e s s u r i z e d   f l u id   of  t h e  
c o n t a i n e r .   The  e u t e c t i c   ma te r ia l   melts  in  r esponse   to  an  i nc rea se   i n  
ambient  t empe ra tu r e .   After   complete  mel t ing   of  the  e u t e c t i c   m a t e r i a l  

20  the  a u x i l i a r y   seal  is  opened  by  the  p r e s s u r e   wi th in   the  c o n t a i n e r  
thereby   p e r m i t t i n g   r e l e a s e   of  the  f l u i d .   It  is  r a t h e r   dangerous  t o  
employ  t o g e t h e r   such  a c t u a t i o n   s t imul i   as  heat   and  p r e s su re   b e c a u s e  
the  heat  i nc r ea se s   the  p r e s su re   in  the  c o n t a i n e r   which  may  e x p l o d e .  
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The  p r e s e n t   i nven t ion   provides   a  s imple ,   i n e x p e n s i v e ,   e f f e c t i v e ,  

p r a c t i c a l   and  easy  to  handle  means  for  delayed  a c t u a t i o n .   It  i s  

g e n e r a l l y   a p p l i c a b l e   and  i ndependen t   from  ex t e rna l   f a c t o r s   such  as  

aqueous  medium  or  heat .   It   p rovides   a  time  delayed  r e l e a s e   for  a l l  

5  kinds  of  t o t a l - r e l e a s e   aerosol   d i s p e n s e r s   such  as  fogge r s ,   f u m i g a t o r s ,  

i n s e c t i c i d a l   sprays  and  bombs,  pa in t   c a p s u l e s ,   gas  bombs,  a e r o s o l s ,  

oven  c l e a n e r s ,   tear   gas  g ranades ,   smoke  grenades  and  e x p l o s i v e s ,  

and  is  p a r t i c u l a r l y   a p p r o p r i a t e   for  d i s t r i b u t i o n   of  p e s t i c i d e s ,  

more  p a r t i c u l a r l y   of  i n s e c t i c i d e s .  

10  The  time  delayed  r e l e a s e   of  the  aerosol   d i s p e n s e r   of  the  i nven t ion   i s  

ob t a ined   with  the  aid  of  a  ma te r i a l   s e a l i n g   the  ex i t   condui t   of  t h e  

d i s p e n s e r   and  which  mate r ia l   is  s u s c e p t i b l e   to  removal  by  the  c o n t e n t  

of  the  d i s p e n s e r ' s   c o n t a i n e r .   The  s e a l i n g   ma te r i a l   is  removed,  w i t h  

delay  over  a  p r e d e t e r m i n a b l e   per iod   of  time  by  the  conten ts   of  t h e  

15  c o n t a i n e r   upon  mechanical  a c t u a t i o n   of  the  v a l v e .  

The  s e a l i n g   mate r ia l   may  be  in  removable  a s s o c i a t i o n   with  the  v a l v e ,  

valve  stem  or  a c t u a t o r   of  said  d i s p e n s e r .   After   removal  of  t h e  

s e a l i n g   m a t e r i a l   the  con ten t   of  the  c o n t a i n e r   is  r e l e a s e d ,  

The  removal  of  s ea l i ng   ma te r i a l   may  be  ob ta ined   through  the  p r e s s u r e  

20  execu ted   by  the  con ten t s   of  the  d i s p e n s e r   on  the  s ea l i ng   m a t e r i a l  

a f t e r   a c t u a t i o n   of  the  va lve ,   by  d i s s o l u t i o n   of  the  s ea l i ng   m a t e r i a l  

in,  or  d i s i n t e g r a t i o n   of  such  s e a l i n g   mate r ia l   by  the  contents   of  t h e  

c o n t a i n e r   a f t e r   a c t u a t i o n   of  the  va lve ,   or  by  a  combinat ion  of  such 

f a c t o r s   . 
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A  wide  v a r i e t y   of  v a l v e s ,   valve  stems,  a c t u a t o r s   and  c o n t a i n e r s   o f  
t o t a l - r e l e a s e   aerosol   d i s p e n s e r s   are  known.  E s s e n t i a l l y   all  such  

d i s p e n s e r s   may  be  adapted  in  accordance   with  the  p r e sen t   i n v e n t i o n .  

In  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n ,   the  a c t u a t o r   is  in  t h e  
5  form  of  a  s o - c a l l e d " o v e r c a p " .   Overcaps  have  the  dual  func t ion   o f  

p r o t e c t i n g   the  valve  of  an  aerosol   d i spense r   during  s to rage   and  o f  

a c t u a t i n g   said  va lve ,   when  i nve r t ed   and  remounted  onto  the  d i s p e n s e r  
(see  USP  4  426  0 2 5 ) .  

The  s e a l i n g   ma te r i a l   can  be  any  mate r ia l   which  can  be  placed  in  t h e  
10  condui t   or  on  the  o r i f i c e   of  the  valve,   valve  stem,  the  a c t u a t o r  

or  between  them  and  can  be  removed  a f t e r   a c t u a t i o n   of  the  val  ve  u n d e r  
the  i n f l u e n c e   of  the  c o n t a i n e r ' s   c o n t e n t .  

S u i t a b l e   sea l ing   ma te r i a l   may  be  any  mater ia l   removable  under  t h e  

p re s su re   of  the  c o n t a i n e r ' s   content   a f t e r   a c t u a t i o n   and  may  f o r  

15  example  be  in  foi l   form  or  have  a  soft   p l a s t i c   c o n s i s t e n c y .  

Examples  of  sea l ing   m a t e r i a l s   s u i t a b l e   for  use  in  the  present   i n -  

vention  are  adhesive  or  i n s u l a t i o n   tapes ,   e.g.  tapes  known  under  t h e  

t rade   names  Scotch®  810,  S c o t c h   CW  715  44AAV  4152,  R-Tape®  (CP-PAN) 

and  S i lver   C l o t l P T a p e ,   p r e f e r a b l y   S c o t c l r   810  or  S i lver   C l o t n ^  

20  Tape;  p o l y o l e f i n s   and  na tura l   and  s y n t h e t i c   r e s ins   such  as  polyvinyl   -  

c h l o r i d e ,   po lyp ropy lene ,   ethyl  ene  ethyl  a c r y l a t e s ,   ethyl  ene  v i n y l  

a c e t a t e ,   polyvinyl   a c e t a t e ,   polyvinyl   a lcohol ,   butyl  a c r y l a t e ,  

rubbers  and  e l a s t o m e r s ,   p o l y i s o p r e n e ,   p o l y s t y r e n e ,   p o l y v i n y l  

a c e t a l ,   polyvinyl   ethyl  e the r ,   po lye thy lene   and  s imi la r   m a t e r i a l s ,  

25  e.g.  low  dens i ty   po lye thy l ene   f o i l s   formulated  with  pa r a f f i n   wax, 

such  as  the  l a b o r a t o r y   fi lms  a v a i l a b l e   from  American  Can  Corp. 

under  the  t rade   name  P a r a f i l i r r   ,  p r e f e r a b l y   such  fi lms  of  0 .010  

to  0.015  inches  t h i c k n e s s ;   s e a l a n t s ;   greases   such  as  s i l i c o n e  

grease;   waxes .  



' 3 0 - 0 6 B 2 2 0 1 3 2  

-  4  -  

The  na tu ra l   and  s y n t h e t i c   r e s i n s   may  e i t h e r   be  used  alone  or  may 

be,  and  p r e f e r a b l y   are,  employed  in  combinat ion  with  a  p l a s t i c i z e r  

and  o p t i o n a l l y   other   f o r m u l a t i n g   agents  such  as  d y e s .  

Sea l ing   m a t e r i a l s   p a r t i c u l a r l y   s u i t a b l e   for  use  in  the  present   i n -  

5  ven t ion   are  s e l e c t e d   from  adhes ive   or  i n s u l a t i o n   t apes ,   l a b o r a t o r y  

f i lms   such  as  those  known  as  P a r a f i l r F   ,  and  na tura l   or  s y n t h e t i c  

r e s i n s   (such  as  rubbers ,   p o l y i s o p r e n e s   or  other   a l i p h a t i c   hyd ro -  

carbon  r e s i n s ,   wood  r e s in s   and  the  l i k e ) .  

Examples  of  r e s ins   p a r t i c u l a r l y   s u i t a b l e   for  use  as  seal ing  a g e n t  

10  are  wood  r e s i n s ,   e .g.   wood  r e s i n s   having  a  so f t en ing   point  of  more 

than  85°C,  e.g.   in  the  range  of  90  to  105°C,  such  as  low  m o l e c u l a r  

weight   a l i p h a t i c   hydrocarbon  r e s i n s   der ived  mainly  from  d i e n e s  

and  o ther   r e a c t i v e   o l e f i n   monomers,  e .g.   those  known  under  t h e  

t r a d e   name  Pi  ccopale®  r e s i n s   ( p a r t i c u l a r l y   P iccopale   100-SF, 

15  a v a i l a b l e   from  Hercules  Inc . ,   Wilmington);   and  e thy lene   v i n y l  

a c e t a t e   (EVA)  based  r e s i n s ,   such  as  the  EVA-wax-resin  c o m p o s i t i o n s  

known  as  Neytac^   r e s in s   ( a v a i l a b l e   from  Nevi l le   Chemical  Company); 
e .g .   NevtacrlOO  and  Super  Nevtac®  99. 

Examples  of  p l a s t i c i z e r s   s u i t a b l e   for  use  in  the  res in   c o m b i n a t i o n s  

20  are  p h t h a l a t e s   and  a d i p a t e s ,   e .g .   d ibutyl   p h t h a l a t e ,   d i c y c l o h e x y } -  

p h t h a l a t e ,   d i e thy l   p h t h a l a t e ,   d i i sodecy l   p h t h a l a t e ,   dimethyl  p h t h a l a t e ,  

d iphenyl   p h t h a l a t e ,   d ioc ty l   p h t h a l a t e ,   d ioc ty l   ad ipa t e ,   butyl  benzyl  

p h t h a l a t e ,   diundecyl   p h t h a l a t e ,   the  d ia lkyl   p h t h t a l a t e   known  under  t h e  

t r a d e   name  S a n t i c i z e r *   711,  the  d ia lky l   ad ipa te   known  under  the  t r a d e  

25  name  S a n t i c i z e r *   97  and  polymer ic   type  p l a s t i c i z e r s   such  as 

S a n t i c i z e r ^ S l ,   409,  411,  412,  ,429,  480,  481,  482,  334  F,  79TM- 
t r i m e l l i t a t e   type;  p a r t i c u l a r l y   s u i t a b l e   p l a s t i c i z e r s   are  d i o c t y l  

p h t h a l a t e   (DOP),  butyl  benzyl  p h t h a l a t e   ( S a n t i c i z e r ®   160;  BBP)  and 

d i o c t y l   ad ipa te   (DOA). 

3q  The  most  a p p r o p r i a t e   s e a l i n g   m a t e r i a l s   for  use  in  th i s   invent ion   a r e  

l a b o r a t o r y   f i lms  such  as  those  known  as  P a r a f i l n r   and  r e f e r r e d   t o  

he re in   above,  p a r t i c u l a r l y   such  f i lms  having  a  t h i ckness   of  0.005  -  
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0.015,  more  p r e f e r a b l y   of  O.Ol  -  0.015  inches ,   and  res in   / p l a s t i c i z e r  
combina t ions   mixed  in  a  weignt  r a t i o   from  50:50  to  90:10,  p r e f e r a b l y  
from  70:30  to  90:10.  P a r t i c u l a r l y   s u i t a b l e   r e s i n / p l a s t i c i z e r   combin-  

a t ions   comprise  from  75-85%  by  weight  of  res in   and  15  to  25%  by  w e i g h t  

5  of  p l a s t i c i z e r .   They  may  a d d i t i o n a l l y   comprise  fo rmula t ing   agents ,   e . g .  
1  part   for.  100  par t s   r e s i n / p l a s t i c i z e r   combinat ion .   A  p r e f e r r e d   example  o f  

fo rmula t ion   comprises   from  79-82%  by  weight  of  r e s i n ,   17-22%  by 

weight  of  p l a s t i c i z e r ,   the  balance  being  f o r m u l a t i n g   agents   s u c h  

as  dyes,  e .g .   f l u o r e s c e n t   dyes  such  as  f l u o r e s c e n t   o r a n g e ,  
10  f l u o r e s c e n t   ye l low,   f l u o r e s c e n t   b lue ,   f l u o r e s c e n t   red  and  f l u o r e s c e n t  

b l a c k .  

The  s ea l i ng   m a t e r i a l   can  be  placed  at  any  place  of  the  e x i t   c o n d u i t  

al lowing  s e a l i n g   of  the  terminal   o r i f i c e   of  the  ae roso l   d i s p e n s e r ;  

it   may  be  p laced  in  the  condui t   or  on  the  o r i f i c e   of  the  va lve ,   v a l v e  
15  stem  or  a c t u a t o r   and  in  some  i n s t a n c e s   i t   may  a l so   cover  t h e  

su r round ings   t h e r e o f .   The  valve,   valve  stem  and  a c t u a t o r   may  have  

any  size  or  shape',  i t   is  only  neces sa ry   to  secure   t ha t   the  amount  o f  

sea l ing   m a t e r i a l   employed  is  s u f f i c i e n t   to  comple t e ly   block  t h e  

terminal   o r i f i c e   of  the  aerosol   d i s p e n s e r ,  

20  The  s ea l ing   ma te r i a l   may  be  i n t roduced   at  the  de s i r ed   place  of  t h e  

exi t   condui t   ( v a l v e - ,   valve  stem-,  or  a c t u a t o r   o r i f i c e   or  c o n d u i t )  

by  known  t e c h n i q u e s ,   e .g.   manually,   by  i n j e c t i o n ,   hot  m o l d i n g ,  

d i p - c o a t i n g ,   coa t ing   or  other  t echn iques   well  known  in  the  a r t .  

These  and  o the r   f e a t u r e s   and  ob j ec t s   of  the  p r e s e n t   i n v e n t i o n   w i l l  

25  become  more  appa ren t   from  the  fo l lowing   d e s c r i p t i o n   taken  in  c o n -  

j unc t ion   with  the  accompanying  drawings  w h e r e i n :  

Fig.  1  is  a  schemat ic   drawing  of  s e c t i o n a l   view,  i l l u s t r a t i n g   one 

p r e f e r r ed   embodiment  of  th is   i n v e n t i o n ,   i . e .   a  t o t a l   r e l e a s e   o v e r -  

cap  wherein  the  s e a l i n g   ma te r i a l   is  placed  e i t h e r   "on"  or  "in"  t h e  

30  o r i f i c e   of  the  overcap  ( s e rv ing   as  a c t u a t o r ) .  
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Fig.  2  1s  a  schemat ic   drawing  of  s e c t i o n a l   view,  i l l u s t r a t i n g   an 

other   p r e f e r r e d   embodiment  of  th i s   i n v e n t i o n ,   i . e .   an  aerosol   v a l v e  

wherein  the  s e a l i n g   m a t e r i a l   is  placed  e i t h e r   "on"  or  "in"  t h e  

o r i f i c e   of  the  valve  stem.  The  a c t u a t o r   is  not  shown,  nor  are  d e t a i l s  

5  drawn  from  the  valve.   For  more  d e t a i l s   see  for  example,   Handbook  o f  

Aerosol  Technology,   s u p r a .  

Fig.  3  is  a  schemat ic   drawing  of  s e c t i o n a l   view,  i l l u s t r a t i n g   a n o t h e r  

p r e f e r r e d   embodiment  of  th i s   i n v e n t i o n ,   i . e .   a  b u t t o n - l o c k   a c t u a t o r  

wherein  the  s e a l i n g   m a t e r i a l   is  placed  e i t h e r   "on"  or  "inH  t h e  

10  o r i f i c e   of  the  b u t t o n - l o c k   a c t u a t o r .  

Refe r r ing   to  Fig.  1,  the  t o t a l   r e l e a s e   overcap  is  shown  with  t h e  

s ea l ing   ma te r i a l   placed  e i t h e r   "on"  1  or  "in"  2  the  o r i f i c e   3  of  t h e  

overcap.  Fig.  1A  is  a  plan  view  of  the  top  of  the  overcap;   Fig.  IB 

is  a  s ide  s e c t i o n a l   view  of  said  overcap  and  Fig.  1C  is  e n l a r g e d  

•j5  view  of  the  middle  s e c t i o n   of  the  overcap  in  a  p o s i t i o n   in  which  i t  

is  used  for  delayed  a c t u a t i o n .  

In  o p e r a t i o n ,   the  cap  which  normally  serves   as  a  cover  for  s h i p p i n g  

or  s to r ing   is  i n v e r t e d   to  a c tua t e   the  valve  of  the  can.  Thereupon 

the  conten t   of  the  c o n t a i n e r   i n t e r a c t s   with  the  s ea l ing   m a t e r i a l  

20  (by  p re s su re   or  so lven t   e f f e c t s )   and  begins  to  a c tua t e   such 

mater ia l   un t i l   i t   is  d i s p l a c e d .   Only  then  the  con ten t   of  the  can 

is  r e l e a s e d .  

Refe r r ing   now  to  Fig.  2,  the  aerosol   valve  (Handbook  of  Aeroso l  

Technology,  supra  at  85)  is  shown  with  the  m a t e r i a l   s u s c e p t i b l e   to  t h e  

25  c o n t a i n e r ' s   content   p laced  e i t h e r   "on"  4  or  "in"  5  the  valve  stem  6 

of  the  aerosol   valve  assembly.   Fig.  2  is  a  s ide  s e c t i o n a l   view  of  t h e  
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ae roso l   valve  assembly  showing  the  stem  6,  body  of  the  valve  7 ,  
d ip tube   8  and  mounting  cup  9 .  

In  o p e r a t i o n ,   whenever  the  a c t u a t o r   (not  shown)  a t t a c h e d   to  t h e  
valve  stem  of  the  c o n t a i n e r   is  engaged,  the  con t en t   of  the  c o n t a i n e r  

5  i n t e r a c t s   with  the  s e a l i n g   mate r ia l   placed  "in"  or  "on"  the  v a l v e  
stem  and  begins  to  a c t u a t e   such  mate r ia l   un t i l   i t   is  d i s p l a c e d .  
Af te r   removal  of  the  s e a l i n g   mate r ia l   the  con ten t   of  the  can  i s  
r e l e a s e d .  

R e f e r r i n g   now  to  Fig.  3,  the  b u t t o n - l o c k   a c t u a t o r   (Handbook  o f  
10  Aerosol  Technology,   supra  at  111)  is  shown  with  the  s e a l i n g   m a t e r i a l  

placed  e i t h e r   "on"  10  or  "in"  11  the  o r i f i c e   12  of  the  a c t u a t o r .  

Fig.  3A  is  a  side  s e c t i o n a l   view  of  the  a c t u a t o r   and  Fig.  3B  i s  
an  en la rged   view  of  the  middle  sec t ion   t h e r e o f .  

In  o p e r a t i o n ,   whenever  the  a c t u a t o r   a t t a ched   to  the  valve  stem  of  t h e  
15  c o n t a i n e r   is  engaged,  the  con ten t   of  the  c o n t a i n e r   i n t e r a c t s   with  t h e  

s e a l i n g   ma te r i a l   placed  "in"  or  "on"  the  o r i f i c e   of  the  a c t u a t o r  
and  begins  to  a f f e c t   such  mater ia l   unt i l   i t   is  d i s p l a c e d .   The  c o n t e n t  
of  the  can  is  only  r e l e a s e d   with  time  delay,   i . e .   a f t e r   e x p i r a t i o n  
of  the  time  r equ i r ed   for  the  removal  of  the  s e a l i n g   m a t e r i a l .  

20  The  s e a l i n g   m a t e r i a l s   are  e i t h e r   placed  between  the  valve  and  t h e  
a c t u a t o r ,   or  b u i l t   "in"  or  "on"  the  a c t u a t o r   or  the  valve  stem  of  t h e  
to t a l   - r e l e a s e   c o n t a i n e r .   The  delayed  a c t u a t i o n   is  t r i g g e r e d   by 
engaging  the  a c t u a t o r   ( i . e .   by  opening  the  va lve ) .   The  c o n t a i n e r ' s  
con ten t   begins  then  to  a f f e c t   the  s ea l ing   m a t e r i a l ,   which  r e s u l t s  

25  f i n a l l y   -  a f t e r   a  p r e d e t e r m i n a b l e   period  of  time  -  in  the  removal  o f  
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such  s e a l i n g   ma te r i a l   and  allows  thereupon  the  delayed  t o t a l   -  

r e l ea se   of  the  con ten t s   of  the  aerosol   d i s p e n s e r .   The  delay  in  t i m e  

depends  on  the  type  and  amount  of  s e a l i n g   ma te r i a l   used  and  on  t h e  

con ten t s   of  the  c o n t a i n e r .  

5  The  s e a l i n g   ma te r i a l   can  be  placed  e i t h e r   "in"  or  "on"  the  v a l v e ,  

p r e f e r a b l y   valve  stem,  into  the  stem  o r i f i c e ( s ) ,   if   there   are  a n y ,  
in  the  wall  of  the  stem  or  in  the  stem  seat   ( spr ing   cap).   The  d e t a i l s  

d e s c r i b i n g   the  d i f f e r e n t   types  of  va lves ,   valve  stems  and  var ious   o t h e r  

parts   t h e r e o f   can  be  found  in  Handbook  of  Aerosol  Technology,   s u p r a ,  
10  pp.  8 5 - 1 1 1 .  

S i m i l a r l y ,   the  s e a l i n g   mate r ia l   can  be  placed  "in"  or  "on"  t h e  

a c t u a t o r   or  overcap  of  any  s ize  or  shape.  Ac tua tors   and  t h e i r   f u n c t i o n s  

are  g e n e r a l l y   de sc r ibed   in  Handbook  of  Aerosol  Technology,   s u p r a ,  

pp.  111-114 .  

15  The  o r i f i c e   can  be  of  var ious   shapes  and  s i z e s .   Such  o r i f i c e s   a r e  

made  in  conven t iona l   manner .  

The  c u r r e n t   i n v e n t i o n   is  useful  for  any  kind  of  a d m i n i s t r a t i o n   and 

t o t a l - r e l e a s e   of  harmful ,   hazardous ,   noxious  or  u n p l e a s a n t  

con ten t s   of  va r ious   c o n t a i n e r s   and  s i m i l a r   devices  to  the  s u r r o u n d i n g  
20  env i ronment ,   which  a d m i n i s t r a t i o n   could  be  o therwise   harmful ,   un-  

p l e a s a n t ,   i m p r a c t i c a l   or  r isky  to  the  o p e r a t o r   of  such  device.   In  

such  s i t u a t i o n s ,   time  is  needed  to  get  away  from  the  c o n t a i n e r   b e f o r e  

it   r e l e a s e s   i t s   c o n t e n t s .  

The  device  of  th is   a p p l i c a t i o n   allows  the  a p p l i c a t i o n   of  v a r i o u s  

25  p e s t i c i d e s ,   fumiga t ing   agen ts ,   even  hazardous  m a t e r i a l s   which 

normally  cannot  be  app l ied   wi thout   s a f e t y   hazards ,   wi thout   c o m p l i c a t e d  
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hea l t h   p r o t e c t i o n s   such  as  masks,  r e s p i r a t o r s ,   spec ia l   c l o t h e s ,  
e tc .   Sometimes,  such  m a t e r i a l s   cannot  be  app l i ed   at  all  w i t h o u t  
s u b s t a n t i a l   hea l th   r isk   to  the  o p e r a t o r .  

U t i l i z i n g   th is   i n v e n t i o n ,   the  o p e r a t o r   of  a  device  c o n t a i n i n g   any 
5  kind  of  harmful  subs tance   i n s t a l l s   the  device  in  the  a p p r o p r i a t e  

p lace ,   engages  the  a c t u a t o r ,   valve  or  o ther   t r i g g e r i n g   unit   and 
leaves .   The  s e a l i n g   mater ia l   now  comes  in  c o n t a c t   with  the  c o n t e n t s  
of  the  c o n t a i n e r   which  slowly  acts  onto  the  s e a l i n g   ma te r i a l   which  
is  s u s c e p t i b l e   to  tha t   con ten t .   In  due  time  ( c o n t r o l l e d   by  choice  o f  

10  m a t e r i a l s ,   t h i c k n e s s ,   f o r m u l a t i o n ,   d imensions   and  l o c a t i o n ) ,   such  
ma te r i a l   f a t i g u e s   and  is  d i sp l aced   thus  opening  the  terminal   o r i f i c e  
in  the  system  and  allows  the  con ten t   of  the  c o n t a i n e r   to  be  r e l e a s e d  
to  the  e n v i r o n m e n t .  

The  device  of  th is   i nven t ion   can  be  s i m i l a r l y   used  to  a c t i v a t e   f i r e  
15  e x t i n g u i s h e r s   in  a  case  of  una t t ended   f i r e ,   t r a n q u i l   ize  wild  a n i m a l s  

or  d i s t u r b e d   or  v i o l e n t   people  w i thou t   endanger ing   p e r s o n n e l ,  
a d m i n i s t e r   var ious   d e t o x i c a n t s ,   d i s i n f e c t a n t s ,   a n e s t h e t i c   a g e n t s  
and  o ther   agents  of  a  s i m i l a r   type.  The  uses  such  as  a  landing  a r e a  
marker  or  a  rescue  m a r k e r s i t e   is  a lso  p o s s i b l e .  

20  The  fo l lowing   examples  are  in tended  to  i l l u s t r a t e   the  c u r r e n t  
i n v e n t i o n .   They  are  not  to  be  i n t e r p r e t e d   as  l i m i t i n g   the  c u r r e n t  
i n v e n t i o n   to  the  mate r ia l   appear ing   in  the  e x a m p l e s .  
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Example  1:  Delayed  A c t u a t i o n - U n f o r m u i a t e d   M a t e r i a l s  

This  example  i l l u s t r a t e s   a  delayed  a c t u a t i o n   using  c o n t a i n e r s   w i t h  

var ious   con ten t s   and  un fo rmula ted   s e a l i n g   m a t e r i a l s   s u s c e p t i b l e  

to  a c t u a t i o n .  

5  *•  ^^b§§lY§_I§B§§ 

An  adhes ive   disk  of  the  m a t e r i a l s   l i s t e d   below  was  placed  o v e r / o n  

an  e x i t   o r i f i c e   of  t o t a l   r e l e a s e   a c t u a t o r   of  p r e s s u r i z e d   i n s e c t i c i d e /  

s o l v e n t   con ta ing   room  fogger .   Then  the  a c t u a t o r   was  engaged  and  t h e  

time  delay  measured  in  which  the  ac tual   r e l e a s e   from  the  c o n t a i n e r  

10  o c c u r r e d .  

M a t e r i a l  Delay  Time 

3.0  s e c  

1.5  s e c  

2.5  s e c  

3.0  s e c  

Scotch  ^ 8 1 0  

Scotch  ^CW71544AAV  4152 
R - T a p e ® ( C l e a n )  

15  S i l v e r   C l o t r T T a p e  

Depending  on  the  tape  m a t e r i a l ,   the  so lven t   and/or   p re s su re   from  t h e  

fogger  was  able  to  d i s i n t e g r a t e   the  tape  wi th in   1.5  to  3  s e c o n d s .  

II.  G r e a s e s  

Grease  was  placed  in  the  valve  stem  of  the  aerosol   c o n t a i n e r ,   t h e  

20  valve  was  opened  and  the  time  delay  of  the  a c t u a t i o n   was  measu red .  

Mater ia l   Delay  Time 

Si  li  cone  Grease  1  s e c  

The  p r e s s u r e   of  the  aerosol   was  able  to  push  through  the  o r i f i c e  

the  grease   in  app rox ima te ly   1  second.  By  changing  the  s o f t n e s s   o f  

25  the  grease  employed,  i t   is  p o s s i b l e   to  r e g u l a t e   the  time  delay  on 

r e l e a s e .  
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I I I .   P a r a f t l m ®  

A  piece   of  Pa ra f i lm®  of  var ious   t h i c k n e s s e s   was  placed  at  t h e  
i n t e r f a c e   of  a  valve  stem  and  a c t u a t o r   of  the  g e n e r a l l y   a v a i l a b l e  
i n s e c t i c i d a l   t o t a l   - r e l e a s e   bomb  fogger  and  the  delayed  a c t u a t i o n  

5  was  m e a s u r e d .  

Mater ia l   Delay  Time 

P a r a f i l m ®  

Thickness   .005"  8.0  s e c  
Thickness   .010"  25-80  s e c  

10  Thickness   .015"  5  nrin 

By  changing  the  t h i ckness   of  the  m a t e r i a l ,   i t   is  p o s s i b l e   t o  
r e g u l a t e   the  time  delay  on  r e l e a s e .  

IV.  P o l y e t h y l e n e  

High  d e n s i t y   po lye thy lene   film  (3/1000  inches)  was  i n s t a l l e d   at  t h e  
15  i n t e r f a c e   of  the  valve  and  a c t u a t o r   of  room  fogger  and  the  t ime  

delay  measu red .  

■Material  Delay  Time 

P o l y e t h y l e n e   No  a c t u a t i o n   in  60  mi  n 

P o l y e t h y l e n e   mate r ia l   did  not  r u p t u r e ,   d i s s o l v e   or  d i s i n t e g r a t e  
20  for  at  l e a s t   60  minutes  of  the  e x p e r i m e n t .  

V.  Q t h e r _ M a t e r i a l s  

Using  the  procedure   of  s e c t i o n s   I-IV  of  th is   example,  the  t ime  
delay  of  o ther   types  of  c o n t a i n e r s   and  o ther   m a t e r i a l s   a r e  
d e t e r m i n e d .  
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Example  2;  Delayed  A c t u a t i o n - F o r m u l a t e d   M a t e r i a l s  

This  example  i l l u s t r a t e s   a  delayed  a c t u a t i o n   using  va r ious   c o n -  

t a i n e r s ,   a c t u a t i n g   agents   and  fo rmula ted   m a t e r i a l s   s u s c e p t i b l e   t o  

a c t u a t i o n .  

5  I.  P o l ^ m e r _ R e s i n s / P l a s t i c i z e r s  

Combinations  of  polymer  r e s i n s / p l a s t i c i z e r s   (Formula t ion )   have  been  

prepared  in  the  f o r m u l a t i o n s   l i s t e d   be low:  

Formul  ati  on  1  2  3  4 

Raw  Mate r ia l s   Batch  Batch  Batch  Ba tch  

10  P i c c o p a l e ® 1 0 0 - S F   10  8.0  7.6  8 . 3  

D.O.A.  -  2.0  3.4  1 . 7  

FD&C  Blue  -  0.1  -  

FD&C  Red  -  0-1 

FD&C  Black  -  z  '  - ° - ^  

10  10.1  11.1  10.1 

15  D.O.A.  means  d ioc ty l   a d i p a t e ' ,  

FD&C  means  Food,  Drugs  &  C o s m e t i c s .  

All  f o r m u l a t i o n s   p repared   according   to  the  above  schedule   were  h e a t e d  

un t i l   molten,   then  p laced  on  and  over  the  o r i f i c e   at  the  u n d e r s i d e  

of  the  fogger  a c t u a t o r s   (20  of  each  formula) .   The  f o r m u l a t i o n s   were  

20  allowed  to  cool  to  an  ambient  t empe ra tu r e .   Then  the  a c t u a t o r   was 

engaged  and  time  delay  measured  in  which  the  actual   r e l e a s e   from  t h e  

con t a ine r   o c c u r r e d .  
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Fogger  a c t u a t o r s   used  in  th i s   example  were  a  s t anda rd   b u t t o n - l o c k  
type  ( t o t a l   r e l e a s e   I  01-3686)  ob ta ined   from  P r e c i s i o n   Valve  C o r p . ,  
Yonkers,  N.Y.,  an  overcap  ( t o t a l   r e l e a s e   overcap  4  C82-0118-00)  
ob ta ined   from  S e a q u i s t ,   Div i s ion   of  Pi t tway  Corp. ,   Cary,  I I . ,   and  a 
fogger  a c t u a t o r   cap  from  S e a q u i s t .   (ftmeans  catalogue  number . )  

Formula t ion   Delay  Times  No.  of  T r i a l s  

1  more  than  6  hours  5 
2  from  1:44  min  to  2:04  min  5 
3  from  25  sec  to  34  sec  5 
4  from  13:27  min  to  15:12  min  5 10  4  from  13:27  min  to  15:12  min  5 

The  above  f o r m u l a t i o n s   produced  a  small  res in   worm  which  p a s s e d  
through  the  fogger  a c t u a t o r   un t i l   all  of  the  r e s i n / p l a s t i c i z e r  
fo rmula t ion   which  blocked  the  o r i f i c e   was  e x p e l l e d .   Due  to  s o l v e n t  
and/or   p r e s su re   e f f e c t s   on  the  r e s i n / p l a s t i c i z e r   f o r m u l a t i o n ,   t h e  

15  f o rmu la t i on   rup tu red   and  al lowed  for  t o t a l   - r e l e a s e   of  the  c o n t e n t s  
of  the  f o g g e r .  

II.  P o l y ^ m e r ^ R e s i n s ^ P l a s t i c i z e r s  

a.  In  these   f o r m u l a t i o n s   the  r a t i o   of  p l a s t i c i z e r   v.  polymer  r e s i n  
were  as  f o l l o w s :  

20  Formula t ions   5  5 
Raw  M a t e r i a l s   Batch  Ra t rh  Batch  Batch 

(wt/X)  (wt /X)  

80.20X  81.20X 

18.80X  17.8056 

1.00X 

1.00X 

P i c c o p a l e ^ l O O S F  

D.O.A. 

25  F l u o r e s c e n t   Orange 

F l u o r e s c e n t   Yel low 

100.  00X  100.  00X 
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These  f o r m u l a t i o n s   were  i n s e r t e d   in  an  amount  from  0 .010 -0 .002   g,  i n t o  

the  bottom  side  o r i f i c e   of  a  b u t t o n - l o c k   a c t u a t o r   and  in  S e a q u i s t   cap  

a c t u a t o r s .   The  time  de lay   of  t o t a l - r e l e a s e   was  measured  a f t e r   t h e  

a c t u a t o r   was  engaged .  

But ton-Lock  A c t u a t o r  

Delay  Time 

from  1:48  min  to  2:30  min 

from  12  min  to  16:04  min 

No.  of  T r i a l s  

6 

6 

F o r m u l a t i o n  

5 

6 

S e a q u i s t   Cap  A c t u a t o r  

Delay  Time  No.  of  T r i a l s  

from  1:44  min  to  2:11  6 

from  13:41  min  to  16:10  min  6 

10  F o r m u l a t i o n  

5 

6 

b.  Other  f o r m u l a t i o n s   in  amount  0 .001-0 .100   g  are  i n s e r t e d   into  an 

o r i f i c e   of  any  a c t u a t o r   depending  on  formula  r a t i o .  

15  H I .   Q t h e r _ F o r m u l a t i o n s _  

Following  the  above  p r o c e d u r e ,   the  o ther   combina t ion   f o r m u l a t i o n s  

are  prepared  and  t e s t e d   for  time  delayed  a c t u a t i o n   of  to ta l   - r e l e a s e  

c o n t a i n e r s   of  var ious   t y p e s .  

Example  3:  Fo rmula t ions   P r o c e s s  

Formulat ions  useful   for  delayed  a c t u a t i o n   were  p repared   by  mix ing  

the  D.O.A.  with  f l u o r e s c e n t   dye,  for  example  f l u o r e s c e n t   orange  o r  

f l u o r e s c e n t   yellow  or  with  b lue ,   red,   black  or  o ther   dye  p i g m e n t s .  

The  mixture  was  heated  up  to  100°C.  Then,  the  polymer  r es in   was  added 

and  the  whole  mixture  was  heated  up  to  100°C  again  un t i l   i t   was  mo l t en  

and  homogenous.  In  the  molten  s tage  i t   was  app l i ed   to  the  a c t u a t o r ,  

valve  stem,  valve  or  o r i f i c e   t h e r e i n .  

20 

25 
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CLAIMS: 

1. A  con t inuous   aerosol   d i s p e n s e r   having  a  c o n t a i n e r   with  a valve  stem,  valve  and  cont inuous   valve  a c t u a t o r   for  d i s c h a r g i n g   t h e  
con t a ine r   con ten t s   through  a  terminal   o r i f i c e   of  the  d i s p e n s e r  
c h a r a c t e r i z e d   in  tha t   i t s   exi t   condui t   is  sea led  by  a  mate r ia l   

' 

s u s c e p t i b l e   to  removal,   a f t e r   a  p r e d e t e r m i n a b l e   per iod  of  t ime  
by  the  con t en t s   of  the  c o n t a i n e r   upon  mechanical  a c t u a t i o n   of  t h e  
valve,  thereby  de lay ing   the  r e l e a s e   of  the  c o n t a i n e r   con ten t   f o r  
such  p r e a e t e r m i n a b l e   period  of  t i m e .  

2-  The  device  of  claim  1  wherein  the  s e a l i n g   ma te r i a l   i s  
s e l e c t e d   from  the  group  c o n s i s t i n g   of  p o l y e t h y l e n e ,   l a b o r a t o r y   f o i l  
and  a  fo rmula ted   combinat ion  of  res in   and  p l a s t i c i z e r .  

3.  The  device  of  claim  2,  wherein  the  l a b o r a t o r y   foi l   i s  
a  low  dens i t y   p o l y e t h y l e n e   foi l   fo rmula ted   with  p a r a f f i n   wax. 

4*  The  device  of  claim  2,  wherein  the  s e a l i n g   m a t e r i a l  
15  is  a  fo rmula ted   combinat ion  of  polymer  res in   and  p l a s t i c i z e r   such  

fo rmula t ion   compris ing  the  resin  and  p l a s t i c i z e r   in  a  we igh t  r a t i o   of  from  50:50  to  9 0 : 1 0 .  

5-  The  device  of  claim  4,  wherein  the  s e a l i n g   mater ia l   i s  
a  f o r m u l a t i o n   compris ing  from  79  to  82%  by  weight  of  r e s i n  

20  from  17%  to  20%  by  weight  of  p l a c t i c i z e r ,   the  ba lance   b e i n g  
fo rmula t ing   a g e n t s .  

6-  The  device  of  claim  4  or  5,  wherein  the  p l a s t i c i z e r  
is  a  p h t h a l a t e   or  a d i p a t e .  
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•j  The  device  of  any  one  of  claims  1  to  6,  wherein  t h e  

sea l ing   m a t e r i a l   is  at  the  i n t e r f a c e   of  the  valve  and  valve  a c t u a t o r .  

8t  The  device  of  any  one  of  c laims  1  to  6,  wherein  t h e  

s e a l i n g   m a t e r i a l   is  in  removable  a s s o c i a t i o n   with  the  valve  s t em.  

9#  The  device  of  any  one  of  claims  1  to  6,  wherein  t h e  

s e a l i n g   ma te r i a l   is  in  removable  a s s o c i a t i o n   with  the  valve  a c t u a t o r .  

10#  The  device  of  claim  9,  wherein  the  a c t u a t o r   is  in  t h e  

form  of  an  o v e r c a p .  

11#  a  method  for  de lay ing   the  r e l e a s e   of  the  con ten t s   o f  

10  a  cont inuous   aerosol   d i s p e n s e r ,   which  comprises   p l ac ing   a  m a t e r i a l  

s ea l i ng   the  e x i t   condui t   of  the  d i s p e n s e r   in  c o n t a c t   with  the  c o n t e n t s  

of  the  d i s p e n s e r ' s   c o n t a i n e r   by  engaging  a  valve  of  the  d i s p e n s e r ,  

and  removing  such  s e a l i n g   ma te r i a l   with  the  aid  of  said  c o n t e n t s  

over  a  p r e d e t e r m i n a b l e   per iod  of  t i m e .  
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