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to  provide  an  elastic  closure  that  lends  itself  to 
mechanical  assembly. 

A  still  further  advantage  of  the  present  inven- 
tion  is  that  the  closure  includes  ribs  that  aid  in  the 

5  molding  process  of  the  closure. 
US—  A—  3994412  discloses  a  port  and  closure 

assembly  for  a  solution  container  comprising  a 
tubular  port  for  providing  access  to  fluid  within 
the  container,  the  port  having  an  elongate  bore, 

w  an  outer  wall  defining  the  bore  and  a  piercable 
wall  closing  the  bore,  and  an  elastic  closure 
sealing  the  port  and  comprising  an  elongate  top 
member,  a  guide  member  receivable  in  the  bore 
and  a  sleeve  member  surrounding  the  guide 

is  member  and  engagable  around  the  outer  wall  of 
the  port. 

The  present  invention  is  characterised  in  that 
the  piercable  wall  is  located  within  the  bore,  the 
sleeve  member  has,  in  an  unstressed  condition, 

20  an  inner  circumference  less  than  the  outer  cir- 
cumference  of  the  portion  of  the  outer  wall  with 
which  the  sleeve  engages,  the  outer  wall  has  an 
outwardly  projecting  rib  with  which  the  sleeve 
engages  and  the  construction  is  such  that  an 

25  audible  snap  is  produced  as  the  sleeve  is  released 
from  the  rib  during  removal  of  the  closure,  but 
only  if  the  piercable  wall  has  not  been  pierced. 

US—  A—  4046276  and  FR—  A—  2245538  provide 
similar  disclosures  to  US—  A—  3994412. 

30  US—  A—  3554256  discloses  a  port  having  an 
overmolded  closure  wherein  the  closure  extends 
over  a  rib  on  the  outer  wall  of  the  port. 

Features  and  advantages  are  described  in,  and 
will  be  apparent  from,  the  detailed  description  of 

35  a  preferred  embodiment  of  the  invention  and 
from  the  drawings  in  which 

Figure  1  illustrates  a  cross-sectional  view  of  a 
preferred  embodiment  of  the  port  and  elastic 
closure  of  the  present  invention, 

40  Figure  2  illustrates  a  cross-sectional  view  of 
another  preferred  embodiment  of  the  port  and 
elastic  closure  of  the  present  invention. 

Figure  1  illustrates  the  closure  10  and  port  12  of 
the  present  invention.  The  port  12  extends  from  a 

45  solution  container  14  and  functions  to  provide  a 
means  of  accessing  the  solution  container.  The 
solution  container  14  includes  an  opening  16 
which  is  in  fluid  communication  with  a  lower 
tubular  bore  18  in  the  port  12.  The  port  12 

50  includes  a  partition  wall  20  that  divides  the  lower 
tubular  bore  18  from  an  upper  tubular  bore  21.  In 
order  to  access  the  container  14,  and  thereby  the 
solution  contained  therein,  the  partition  wall  20 
must  be  broken  or  pierced.  Typically,  a  needle  or 

55  other  sharp  instrument  is  utilized  to  pierce  the 
partition  wall  20  and  thereby  access  the  fluid 
contained  within  the  solution  container  14. 

The  closure  10  functions  to  seal  the  opening  22 
in  the  port  12.  This  is  necessary  to  ensure  that  an 

60  aseptic  environment  is  present  within  the  upper 
tubular  bore  21.  If  the  upper  tubular  bore  21  is  not 
maintained  as  an  aseptic  environment,  when  the 
partition  wall  20  is  pierced  the  fluid  will  be 
contaminated  thereby  introducing  harmful  agents 

65  into  the  patient's  body. 

Description 

This  invention  relates  to  a  port  and  closure 
assembly.  In  particular,  the  present  invention 
relates  to  a  port  and  elastic  closure  for  a  medical 
solution  container. 

Typically,  elongated  ports  are  utilized  to  access 
solutions  contained  in  flexible  containers.  As 
used  herein,  the  term  ports  includes,  without 
limitation,  fitments,  valves,  and  other  means  for 
accessing  a  container.  The  ports  function  as 
injection  sites  or  means  for  accessing  the  solution 
in  the  flexible  container.  To  this  end,  the  ports 
contain  an  open  end  that  can  receive  a  needle  or 
other  piercing  means.  In  the  medical  field,  these 
flexible  containers  may  contain  parenteral  solu- 
tions,  peritoneal  solutions,  and  the  like.  An 
example  of  such  a  container  is  the  Viaflex  @ 
collapsible  plastic  container  for  parenteral  solu- 
tions  sold  by  Travenol  Laboratories,  Inc.  of  Deer- 
field,  Illinois. 

Fluids  intended  for  intrabody  administration 
must  be  sterile  at  the  time  of  use  to  avoid  the 
danger  of  introducing  harmful  agents  into  the 
body.  Accordingly,  the  container  must  be  able  to 
house  the  solution  so  that  the  solution  is  main- 
tained  and  extracted  under  sterile  conditions.  This 
requires  not  only  that  the  container  and  its  con- 
tents  be  in  a  sterile  sealed  condition  at  the  time  of 
receipt  by  the  user,  but  also  that  no  contamina- 
tion  of  the  contents  occur  when  the  container  is 
opened  by  a  physician,  nurse,  or  medical  techni- 
cian  prior  to  use.  The  problem  of  maintianing 
sterility  is  particularly  acute  at  the  port  of  the 
container  where  the  fluid  is  accessed. 

To  guard  against  contamination  a  protective 
port  closure  is  utilized  with  the  port.  One  problem 
with  the  prior  port  closures  is  that  they  do  not 
consistently  provide  an  aseptic  closure.  Accord- 
ingly,  user  confidence  with  port  and  closure 
assemblies  is  not  great. 

Thus,  there  is  a  need  for  an  improved  closure 
that  overcomes  the  problems  of  the  prior  art. 

This  invention  provides  a  port  and  closure 
assembly  for  use  on  flexible  containers  designed 
to  contain  pharmaceutical  and  other  medicinal 
solutions.  The  closure  is  designed  to  hermetically 
seal  the  port  and  cooperates  with  the  port  to 
produce  an  audible  signal  when  the  closure  is 
removed  from  the  port.  To  this  end,  the  sleeve  of 
the  closure  is  designed  to  cooperate  with  a  rib 
circumscribing  the  port  to  produce  a  snap  when 
the  closure  is  removed  from  the  port. 

Accordingly,  it  is  an  essential  aspect  of  the 
present  invention  to  provide  an  elastic  closure 
that  produces  an  audible  signal  when  it  is 
removed  from  the  tubular  port  and  the  partition 
wall  of  the  tubular  port  is  intact. 

Another  advantage  of  the  present  invention  is 
that  it  provides  an  elastic  closure  that  aseptically 
seals  the  port. 

A  further  advantage  of  the  present  invention  is 
that  it  provides  an  elastic  closure  that  may  be 
removed  by  the  user  with  one  hand. 

An  additional  object  of  the  present  invention  is 
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only  one  hand.  This  provides  a  more  readily 
usable  closure  10  in  that  typically  the  nurse  or 
doctor  is  only  able  to  utilize  one  hand  to  remove 
the  closure.  The  closure  10  is  also  user  evident 

5  and  does  not  require  detail  instructions. 
The  closure  10  is  constructed  from  an  ethylene 

propylene  rubber.  The  ethylene  propylene  rub- 
ber  provides  a  closure  10  that  has  properties 
similar  to  closures  constructed  from  natural  rub- 

10  ber.  The  preferred  ethylene  propylene  rubber  is 
EPDM.  The  closure  10  may  be  color  coded.  To 
expedite  the  identification  of  the  solution  con- 
tained  in  the  solution  container  14,  the  closure  10 
may  be  colored  red,  green,  blue  or  other  color 

is  that  identifies  to  the  user  the  solution  in  the 
container. 

Preferably,  the  closure  10  is  compression 
molded,  and  the  port  12  is  injection  molded. 
After  the  parts  are  molded,  the  closure  10  is 

20  fitted  into  the  port  12.  The  closure  10  and  port  12 
assembly  may  then  be  steam  sterilized.  It  is  also 
possible  to  sterilize  the  closure  10  and  the  port 
12  through  bulk  radiation  sterilization  and  other 
methods  known  in  the  art. 

25  The  closure  10  provides  a  closure  and  port 
assembly  that  lends  itself  to  mechanical 
assembly  easily.  To  this  end,  the  closure  10 
provides  a  solid,  nontacky  surface  that 
cooperates  well  with  fitment  attaching  apparatus 

30  of  packaging  machines.  An  example  of  such  an 
apparatus  is  the  heat  seal  press  head  that  utilizes 
a  walking  beam  in  a  form,  fill,  and  seal  packaging 
apparatus. 

35  Claims 

1.  A  port  and  closure  assembly  for  a  solution 
container  comprising  a  tubular  port  (12)  for  pro- 
viding  access  to  fluid  within  the  container,  the 

40  port  having  an  elongate  bore  (18,  21),  an  outer 
wall  defining  the  bore  and  a  piercable  wall  (20) 
closing  the  bore,  and  an  elastic  closure  (10) 
sealing  the  port  and  comprising  an  elongate  top 
member  (26),  a  guide  member  receivable  in  the 

45  bore  (18,  21)  and  a  sleeve  member  (32)  surround- 
ing  the  guide  member  and  engagable  around  the 
outer  wall  of  the  port,  characterised  in  that  the 
piercable  wall  is  located  within  the  bore,  the 
sleeve  member  (32)  has,  in  an  unstressed  condi- 

50  tion,  an  inner  circumference  less  than  the  outer 
circumference  of  the  portion  (36)  of  the  outer 
wall  with  which  the  sleeve  engages,  the  outer 
wall  has  an  outwardly  projecting  rib  (34)  with 
which  the  sleeve  engages  and  the  construction  is 

55  such  that  an  audible  snap  is  produced  as  the 
sleeve  is  released  from  the  rib  during  removal  of 
the  closure  (10),  but  only  if  the  piercable  wall  (20) 
has  not  been  pierced. 

2.  The  assembly  of  Claim  1  wherein  the  guide 
60  member  has  an  outer  circumference  in  an 

unstressed  condition  that  is  less  than  the  inner 
circumference  of  the  tubular  port. 

3.  The  assembly  of  Claim  1  or  2  wherein  the 
guide  member  has  a  greater  length  than  the 

65  sleeve  member. 

The  closure  10  includes  a  guide  member  24 
that  is  designed  to  be  received  within  the  upper 
tubular  bore  21.  The  guide  member  24  has  an 
outer  circumference  that  is  less  than  the  inner 
circumference  of  the  upper  tubular  bore  21. 
Accordingly,  when  the  guide  member  24  is 
received  within  the  upper  tubular  bore  21  a 
friction  fit  is  not  necessarily  created. 

The  closure  10  includes  a  gripping  member  26 
that  provides  an  area  for  the  user  to  grip  when  it 
is  desired  to  remove  the  closure  10  from  the  port 
12.  The  gripping  member  26  is  an  elongated 
member  that  may  include  a  rib  28.  Although  one 
rib  28  is  shown,  a  greater  or  lesser  number  of 
such  ribs  may  be  located  on  the  gripping 
member  26.  The  ribs  28  also  function  to  aid  in 
the  molding  process. 

In  the  preferred  embodiment  illustrated  in  Fig- 
ure  2,  the  gripping  member  26  includes  a  tubular 
bore  30.  As  illustrated,  the  tubular  bore  30  may 
extend  for  substantially  the  entire  length  of  the 
closure  10.  The  tubular  bore  30  provides  a  clos- 
ure  10  that  is  difficult  to  reinsert  into  the  port  12 
after  it  has  been  removed.  Thus,  a  tamper  evi- 
dent  closure  10  is  provided.  This  provides  a 
closure  10  that  allows  the  user  to  be  assured  that 
the  aseptic  environment  within  the  upper  tubular 
bore  21  of  the  pore  12  has  not  been  violated. 

The  closure  10  includes  a  sleeve  member  32. 
The  sleeve  member  32  is  designed  to  cooperate 
with  a  rib  member  34  located  on  the  outer  wall 
36  of  the  tubular  port  12.  To  this  end,  the  sleeve 
member  32  has  an  inner  circumference  that  is 
less  than  the  outer  circumference  of  the  rib 
member  34.  As  illustrated  in  Figure  1,  when  the 
closure  10  seals  the  port  12,  the  sleeve  member 
32  surrounds  the  rib  member  34.  Because  of  the 
circumferences  of  the  sleeve  member  32  and  the 
rib  member  34,  a  portion  37  of  the  sleeve 
member  extends  outwardly  around  the  rib. 
When  the  sleeve  32  seals  the  port  12  the  sleeve 
32  further  includes  fingers  38  that  extend  down- 
wardly  from  the  rib  34. 

The  sleeve  member  32  and  rib  member  34 
cooperate  to  produce  an  audible  signal  when  the 
closure  10  is  removed  from  the  fitment  12  and 
the  partition  wall  20  has  not  been  broken  or 
pierced.  To  this  end,  the  outward  portion  37  and 
fingers  38  cooperate  with  the  rib  member  34  to 
produce  a  "Chinese  fingers"  effect  producing  an 
audible  snap  when  the  closure  10  is  removed 
from  the  port  12  and  the  partition  wall  20  has  not 
been  violated. 

The  audible  signal  provides  not  only  an  easy 
method  of  determining  whether  the  partition 
wall  20  has  been  violated  but  also  produces  a 
positive  psychological  effect  to  the  user  and  the 
patient.  The  audible  signal  indicates  to  the  doctor 
or  nurse  utilizing  the  solution  container  14,  and 
the  patient  who  is  to  receive  the  solution,  that 
the  hermetic  seal  between  the  closure  10  and  the 
port  12  has  just  been  broken. 

Moreover,  the  sleeve  member  32  and  rib 
member  34  cooperate  so  that  the  closure  10  may 
be  removed  from  the  port  12  through  the  use  of 
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Anspriiche,  wobei  der  VerschluB  aus  einem  Ethy- 
len-Propylengummi  hergestellt  ist. 

8.  Anordnung  nach  Anspruch  7,  wobei  der 
VerschluB  aus  EPDM-Gummi  hergestellt  ist. 

9.  Anordnung  nach  einem  der  vorangehenden 
Anspriiche,  wobei  der  VerschluB  farbcodiert  ist. 

Revendications 

1  .  Assemblage  d'orifice  et  de  fermeture  pour  un 
recipient  de  solution  comprenant  un  orifice  tubu- 
laire  (12)  d'acces  au  fluide  contenu  dans  le  reci- 
pient,  I'orifice  comportant  un  passage  interieur 
allonge  (18,  21),  une  paroi  exterieure  definissant 
le  passage  et  une  paroi  percable  (20)  fermant  le 
passage,  et  une  fermeture  elastique  (10)  qui 
obture  I'orifice  et  comprend  un  element  superieur 
allonge  (26),  un  element  de  guidage  qui  peut  se 
loger  dans  le  passage  (18,  21)  et  un  element  de 
manchon  (32)  qui  entoure  I'element  de  guidage  et 
peut  s'engager  autour  de  la  paroi  exterieure  de 
I'orifice,  caracterise  en  ce  que  la  paroi  pergable 
est  situee  a  I'interieur  du  passage,  I'element  de 
machon  (32)  presente,  dans  un  etat  non  sollicite, 
une  circonference  interieure  plus  petite  que  la 
circonference  exterieure  de  la  partie  (36)  de  la 
paroi  exterieure  avec  laquelle  le  manchon  vient 
en  contact,  la  paroi  exterieure  comporte  une 
nervure  en  saillie  vers  I'exterieur  (34)  avec 
laquelle  le  manchon  s'engage,  et  la  construction 
est  telle  qu'un  claquement  audible  est  engendre 
lorsqu'on  degage  le  manchon  de  la  nervure  pen- 
dant  I'enlevement  de  la  fermeture  (10),  mais 
seulement  si  la  paroi  pergable  (20)  n'a  pas  ete 
percee. 

2.  Assemblage  suivant  la  revendication  1,  dans 
lequel  I'element  de  guidage  a  une  circonference 
exterieure,  dans  un  etat  non  sillicite,  qui  est  plus 
petite  que  la  circonference  interieure  de  I'orifice 
tubulaire. 

3.  Assemblage  suivant  la  revendication  1  ou  2, 
dans  lequel  I'element  de  guidage  est  plus  long 
que  I'element  de  manchon. 

4.  Assemblage  suivant  Tune  quelconque  des 
revendications  precedentes,  dans  lequel  I'ele- 
ment  superieur  allonge  comporte  un  passage 
interieur  (30). 

5.  Assemblage  suivant  I'une  quelconque  des 
revendications  precedentes,  dans  lequel  I'ele- 
ment  superieur  allonge  comporte  au  moins  un 
element  de  prise  (28). 

6.  Assemblage  suivant  la  revendication  5,  dans 
lequel  I'element  de  prise  est  une  nervure  (28). 

7.  Assemblage  suivant  I'une  quelconque  des 
revendications  precedentes,  dans  lequel  la  ferme- 
ture  est  fabriquee  en  caoutchouc  d'ethylene-pro- 
pylene. 

8.  Assemblage  suivant  la  revendication  7,  dans 
lequel  la  fermeture  est  fabriquee  en  caoutchouc 
EPDM. 

9.  Assemblage  suivant  I'une  quelconque  des 
revendications  precedentes,  dans  lequel  la  ferme- 
ture  est  a  codage  de  couleur. 

4.  The  assembly  of  any  one  of  the  preceding 
claims  wherein  the  elongate  top  member  includes 
an  inner  bore  (30). 

5.  The  assembly  of  any  one  of  the  preceding 
claims  wherein  the  elongate  top  member  includes  5 
at  least  one  gripping  member  (28). 

6.  The  assembly  of  Claim  5,  wherein  the  grip- 
ping  member  is  a  rib  (28). 

7.  The  assembly  of  any  one  of  the  preceding 
claims  wherein  the  closure  is  constructed  from  an  to 
ethylene  propylene  rubber. 

8.  The  assembly  of  Claim  7,  wherein  the  closure 
is  constructed  from  a  EPDM  rubber. 

9.  The  assembly  of  any  one  of  the  preceding 
claims  wherein  the  closure  is  color  coded.  75 

Patentanspriiche 

1.  Eine  Offnungs-  und  SchlieBanordnung  fur 
einen  Losungsbehalter  mit  einem  rohrformigen  20 
Offnungsdurchgang  (12)  fiir  den  Zugang  zu  der 
Flussigkeit  innerhalb  des  Behalters,  wobei  der 
Offnungsdurchgang  eine  langgestreckte  Bohrung 
(18,  21),  eine  auBere,  die  Bohrung  definierende 
Wand  und  eine  aufbrechbare,  die  Bohrung  ver-  25 
schlieBende  Wand  (20)  umfaBt,  und  mit  einem 
elastischen  VerschluB  (10),  der  zur  Abdichtung 
des  Offnungsdurchgangs  dient  und  der  ein  lang- 
gestrecktes  Kopfteil  (26),  ein  in  die  Bohrung  (18, 
21)  einfuhrbares  Fuhrungsteil  und  ein  Hulsenteil  30 
(32)  aufweist,  welches  sich  um  das  Fuhrungsteil 
herumerstreckt  und  eng  an  der  auBeren  Wand  der 
Durchgangsbffnung  anliegt,  dadurch  gekenn- 
zeichnet,  daft  die  aufbrechbare  Wand  innerhalb 
der  Bohrung  liegt,  daS  das  Hulsenteil  (32)  in  35 
spannungsfreiem  Zustand  einen  Innenumfang 
aufweist,  der  kleiner  ist  als  der  AuBenumfang  des 
Abschnitts  (36)  der  auBeren  Wand,  an  der  die 
Hulse  anliegt,  und  daft  die  auBere  Wand  eine 
nach  auBen  vorspringende  Rippe  (34)  aufweist,  40 
mit  welcher  die  Hulse  zusammenwirkt  und  deren 
Konstruktion  so  ist,  daB  ein  horbares  Schnappen 
erzeugt  wird,  wenn  die  Hulse  bei  der  Entfernung 
des  Verschlusses  (10)  von  der  Rippe  freikommt, 
jedoch  nur  dann,  wenn  die  aufbrechbare  Wand  45 
(20)  noch  nicht  aufgebrochen  ist. 

2.  Anordnung  nach  Anspruch  1,  wobei  das 
Fuhrungsteil  in  spannungsfreiem  Zustand  einen 
AuBenumfang  aufweist,  der  kleiner  ist  als  der 
Innenumfang  der  rohrformigen  Durchgangsoff-  so 
nung. 

3.  Anordnung  nach  Anspruch  1  oder  2,  wobei 
das  Fuhrungsteil  eine  groBere  Lange  besitzt  als 
das  Hulsenteil. 

4.  Anordnung  nach  einem  der  vorangehenden  ss 
Anspriiche,  wobei  das  langgestreckte  Kopfteil 
eine  innere  Bohrung  (30)  umfaBt. 

5.  Anordnung  nach  einem  der  vorangehenden 
Anspruche,  wobei  das  langgestreckte  Kopfteil 
mindestens  ein  Griffelement  (28)  aufweist.  eo 

6.  Anordnung  nach  Anspruch  5,  wobei  das 
Griffelement  eine  Rippe  (28)  ist. 

7.  Anordnung  nach  einem  der  vorangehenden 
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