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Description 

[0001  ]  This  invention  relates  to  devices  for  the  subcu- 
taneous  delivery  of  medication,  more  especially  subcu- 
taneous  injection  ports  which  are  inserted  through  the  s 
skin,  and  which  may  remain  in  place  for  several  days  for 
the  periodic  or  continuous  administration  of  medication. 
[0002]  Currently  a  major  application  of  such  injection 
ports  is  to  provide  chronic  delivery  of  medication  such 
as  insulin  from  portable  pumps.  When  used  with  a  to 
pump,  a  fluid  line  is  required  to  connect  the  injection 
port  to  the  portable  pump.  Another  application  of  a  sub- 
cutaneous  injection  port  is  to  permit  multiple  injections 
without  the  need  to  repuncture  the  skin.  In  this  applica- 
tion,  medication  is  injected  from  a  standard  hypodermic  15 
syringe  and  needle  through  a  soft  elastomer  septum 
into  the  injection  port  which  delivers  the  medication  sub- 
cutaneously. 
[0003]  If  a  hollow  metal  needle  is  left  in  place  through 
the  skin  to  provide  medication  delivery,  after  one  or  two  20 
days  the  needle  becomes  uncomfortable  to  the  patient. 
A  more  comfortable  disposable  injection  port  is 
described  in  U.S  Patent  No.  3,547,119  by  Hall  et  al 
which  has  a  soft,  thin-walled  cannula  which  is  subcuta- 
neously  inserted  over  a  metal  needle.  After  insertion,  25 
the  metal  needle  is  removed  leaving  only  the  soft  can- 
nula  through  the  skin.  However  the  Hall  device  has  sev- 
eral  limitations,  namely: 

(1)  it  is  designed  for  infusion  into  the  bladder  and  30 
not  for  subcutaneous  injection; 
(2)  the  soft,  thin-walled  cannula  which  is  subcuta- 
neously  inserted  over  the  metal  needle  is  placed  in 
compression  during  insertion  which  can  result  in 
buckling  of  the  cannula;  35 
(3)  the  device  has  an  extremely  high  profile  making 
it  impractical  for  ambulatory  use  where  it  is  highly 
desirable  to  be  hidden  under  clothing;  and 
(4)  it  does  not  provide  a  bacterial  filter. 

40 
[0004]  More  recently,  a  soft  cannula  subcutaneous 
injection  set  described  in  U.S.  Patent  No.  4,755,173  by 
Kanopka  et  al  has  become  available.  While  being  lower 
in  profile  than  the  Hall  device  and  specifically  designed 
for  subcutaneous  delivery  of  medication,  the  Kanopka  45 
device  also  has  several  shortcomings,  namely: 

(1)  there  is  no  method  for  disconnecting  the  tubing 
near  the  point  of  subcutaneous  insertion  thus 
requiring  a  long  length  of  tubing  to  remain  con-  so 
nected  while  showering,  exercising  or  performing 
other  activities  for  which  having  a  long  length  of  tub- 
ing  is  disadvantageous; 
(2)  many  separate  parts  are  required  to  construct 
the  injection  set  which  increases  costs  and  the  ss 
probability  of  leakage; 
(3)  like  the  Hall  device,  the  soft,  thin-walled  cannula 
which  is  subcutaneously  inserted  over  a  hollow 

needle  is  placed  in  compression  during  insertion 
which  can  result  in  buckling  of  the  cannula; 
(4)  the  multiple  parts  design  results  in  a  compara- 
tively  high  outward  protrusion  from  the  skin; 
(5)  there  is  a  fluid  chamber  within  the  device  which 
is  a  dead  space  for  medication;  and 
(6)  the  cylindrical  segment  of  the  catheter  hub 
which  extends  below  the  holding  pad  presses  on 
the  skin  and  often  becomes  uncomfortable  for  the 
patient. 

[0005]  Another  soft  cannula  subcutaneous  injection 
port  is  described  in  U.S.  patent  4,531  ,937  by  Yates.  The 
Yates  device,  however,  has  several  disadvantages, 
namely: 

(1)  it  requires  a  fluid  trapping  capability  in  the  nee- 
dle  hub  for  the  expulsion  of  air  from  the  inside  of  the 
device; 
(2)  like  the  devices  of  Hall  and  Kanopka,  the  soft, 
thin-walled  cannula  which  is  subcutaneously 
inserted  over  a  hollow  needle  is  placed  in  compres- 
sion  during  insertion  which  can  result  in  buckling  of 
the  cannula; 
(3)  it  has  a  "stepped  bore"  diameter  which  forms  a 
fluid  chamber  within  the  device  which  is  a  dead 
space  for  medication; 
(4)  it  does  not  provide  a  bacterial  filter;  and 
(5)  it  lacks  a  flat  surface  for  attachment  to  the  skin 
to  prevent  bending  of  the  soft  cannula  during  pro- 
longed  insertion. 

[0006]  Still  another  soft  cannula  injection  port  is 
described  in  U.S.  patent  4,31  1  ,137  by  Gerard.  The  Ger- 
ard  device,  however,  has  several  disadvantages, 
namely: 

(1)  it  requires  a  complex  movable  needle/septum 
assembly  with  one  position  for  flushing  and  a  sec- 
ond  position  for  insertion; 
(2)  it  has  a  lumen  (referred  to  as  a  passage)  which 
forms  a  fluid  chamber  within  the  device  which  is  a 
dead  space  for  medication; 
(3)  it  does  not  provide  a  bacterial  filter; 
(4)  the  Gerard  design  results  in  a  comparatively 
high  outward  protrusion  from  the  skin;  and 
(5)  like  the  devices  of  Hall,  Kanopka,  and  Yates,  the 
soft,  thin-walled  cannula  which  is  subcutaneously 
inserted  over  a  hollow  needle  is  placed  in  compres- 
sion  during  insertion  which  can  result  in  buckling  of 
the  cannula. 

[0007]  European  Patent  Application  EP-A-0239244 
discloses  a  subcutaneous  injection  set  having  a  main 
body  with  an  adhesive  lower  surface,  a  fluid  chamber 
mounted  above  the  main  body  and  an  inlet  through 
which  fluid  may  be  supplied.  In  common  with  other 
devices,  this  device  is  disadvantageous  as: 
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(a)  it  has  a  dead  area  in  which  medication  can  col- 
lect; 
(b)  it  does  not  provide  a  bacterial  filter; 
(c)  it  has  no  means  for  easily  disconnecting  the 
device  from  a  medicament  supply;  and  s 
(d)  it  has  a  large  raised  profile  above  the  surface  of 
the  skin. 

[0008]  According  to  the  invention  there  is  provided  a 
device  for  delivery  of  medication  from  an  external  to 
source  through  a  patient's  skin,  the  device  comprising 
an  injection  port  assembly  having  top  and  bottom  sur- 
faces,  a  main  body,  a  cannula  section  and  an  adhesive 
section,  the  cannula  section  having  an  elongate  can- 
nula  with  a  central  lumen  that  protrudes  in  a  generally  is 
downward  direction  from  the  injection  port  assembly, 
the  lumen  having  proximal  and  distal  ends,  character- 
ised  in  that  the  lumen's  proximal  end  is  situated  adja- 
cent  to  and  below  a  septum  arranged  in  the  main  body, 
the  cannula  section  further  including  two  holes,  the  20 
holes  including  respective  engaging  means  for  attach- 
ment  to  a  fluid  connector  engaging  means.  The  septum 
is  preferably  formed  integral  with  the  main  body  and  at 
its  centre. 
[0009]  It  is  therefore  possible  to  provide  a  subcutane-  25 
ous  injection  and  medicament  delivery  system  which 
facilitates  the  placement  of  a  flexible  cannula  in  the  sub- 
cutaneous  tissue,  which  improves  patient  comfort  and 
convenience,  and  which  is  suitable  for  the  periodic  or 
long  term  delivery  of  a  medicament  subcutaneously  to  a  30 
patient. 
[0010]  A  system  according  to  an  embodiment  of  the 
invention  has  a  generally  flat,  moulded  plastics  body 
portion  having  a  generally  planar  undersurface  which  is 
shaped  to  engage  against  the  surface  of  the  skin  in  sur-  35 
rounding  relationship  to  the  site  of  delivery  of  the  medi- 
cament  to  the  patient.  A  flexible  cannula  projects 
downwardly  from  the  underside  of  the  moulded  body 
portion,  the  cannula  having  a  central  lumen  which  com- 
municates  with  a  passageway  formed  in  said  body  for  to 
the  throughf  low  of  medicament  from  an  inlet  port  in  the 
moulded  body  to  the  cannula,  and  through  the  lumen  of 
the  cannula  to  a  delivery  port  formed  in  the  distal  end  of 
the  cannula.  A  stylet  needle  is  removably  insertable  into 
the  cannula  through  the  moulded  body,  the  needle  hav-  45 
ing  a  length  greater  than  that  of  the  cannula  so  that, 
when  inserted  therein,  the  tip  of  the  needle  projects 
beyond  the  distal  end  of  the  cannula.  The  needle  has 
adjacent  to  its  tip  an  outwardly  projecting  shoulder 
which,  when  the  needle  is  inserted  into  the  flexible  can-  so 
nula,  engages  against  an  inwardly  projecting  shoulder 
formed  in  the  lumen  of  the  cannula  adjacent  its  distal 
end,  so  that  engagement  of  the  needle  into  the  cannula 
serves  to  tension  the  flexible  cannula  and  prevent  the 
cannula  from  buckling  as  the  needle  and  cannula  are  55 
pushed  through  the  patient's  skin,  the  needle  thereafter 
being  withdrawn  to  leave  the  cannula  in  place  and  with 
the  undersurface  of  the  moulded  body  portion  lying 

against  the  patient's  skin. 
[001  1  ]  The  subcutaneous  injection  port  may  include  a 
quick-release  connector,  typically  to  be  placed  5  to  10 
cm  from  the  device's  main  body.  Alternatively,  the  quick- 
release  connector  may  be  placed  directly  onto  the  main 
body.  Thus  the  soft  cannula  could  remain  in  place 
through  the  skin  while  virtually  all  of  the  100  plus  cm  of 
tubing  typically  connected  to  the  portable  pump  could 
be  temporarily  detached  and  placed  on  a  clean  surface. 
When  the  main  tubing  is  detached,  a  disposable  steri- 
lised  cap  can  be  placed  over  the  quick-release  connec- 
tor  to  keep  it  sterile  while  showering,  exercising  or 
performing  any  other  activity  for  which  it  is  desirable  to 
remove  the  long  length  of  tubing.  Furthermore,  the  con- 
nector  can  have  a  hard  plastic  needle  which  can  pene- 
trate  through  a  previously  slit  septum  on  the  injection 
port  to  provide  a  fluid  path  from  an  external  portable 
pump,  through  the  injection  port  and  subcutaneously 
into  the  patient. 
[0012]  An  in-line  bacterial  filter  may  be  incorporated 
into  the  subcutaneous  injection  port  so  that  when  the 
connecting  tubing  is  removed,  a  cap  is  not  needed  to 
prevent  bacteria  from  entering  the  injection  port.  Such 
an  in-line  bacterial  filter  will,  when  dry,  allow  venting  of 
air  from  the  device  and  when  wet  (after  priming)  prohibit 
air  bubbles  from  passing  into  the  body.  This  is  of  partic- 
ular  importance  for  intravenous  use. 
[001  3]  A  soft  elastomer  septum  may  be  provided  for 
hypodermic  needle  injection  of  medication.  This  septum 
may  be  directly  incorporated  into  the  main  body  of  the 
injection  port  or  it  can  be  contained  in  a  quick-release 
connector  which  mates  with  the  quick-release  connec- 
tor  on  the  injection  port. 
[0014]  The  injection  port  can  be  realised  in  a  one 
piece  main  body  design.  The  one  piece  design  reduces 
costs  and  further  reduces  the  probability  of  a  fluid  leak- 
age.  The  one  piece  design  and  the  absence  of  a  fluid 
chamber  decreases  the  height  of  the  device  above  the 
skin  resulting  in  a  desirable  low  profile  which  is  more 
easily  hidden  under  clothing.  The  injection  port  may 
also  be  designed  to  allow  the  placement  of  its  soft  can- 
nula  at  angles  between  20  and  80  degrees  relative  to 
the  bottom  surface  of  the  main  body  of  the  injection  port 
which  could  be  advantageous  for  intravenous  insertion. 
[001  5]  The  injection  port  may  also  be  provided  with  a 
needle  guard  which  is  to  be  removed  prior  to  placing  the 
needle  and  cannula  through  the  skin  and  which  can 
contain  a  broad  spectrum  antibiotic  substance  such  as 
an  antibiotic  ointment.  Thus,  when  the  needle  guard  is 
removed,  some  ointment  remains  on  the  needle  which 
ointment  can  decrease  infections  at  the  insertion  site 
and  also  can  act  as  a  lubricant  for  the  exterior  surface  of 
the  cannula. 
[0016]  The  cannula  can  be  made  with  a  side  port 
which  can  allow  continued  delivery  of  medication  even  if 
the  end  port  becomes  blocked.  Also,  the  side  port 
allows  for  more  diffuse  infusion  of  the  medication  so  that 
it  would  be  taken  up  more  quickly  into  the  body. 

3 



5 EP  0  615  768  B1 6 

[001  7]  The  main  body  of  the  injection  port  may  have  a 
concave  upper  surface  to  provide  a  flexible  edge  at  the 
outside  diameter  of  the  main  body.  This  is  more  com- 
fortable  for  the  patient  because  the  flexible  edge  will 
more  readily  adapt  to  the  changing  shape  of  the  skin  5 
surface. 
[0018]  These  and  other  important  features  of  this 
invention  in  all  its  various  independent  aspects,  as 
defined  in  the  claims,  will  become  apparent  from  the  fol- 
lowing  detailed  description  of  the  invention  made  with  10 
reference  to  the  accompanying  drawings  in  which 

Figure  1  is  a  longitudinal  cross  section  of  a  device 
shown  in  its  form  prior  to  insertion  through  the  skin. 

Figure  4  is  a  longitudinal  cross  section  of  the  injec- 
tion  port  and  body  tubular  extension  showing  how 
the  soft,  flexible  cannula  is  subcutaneously  inserted 
into  the  subcutaneous  fat.  25 

FIG.  5  shows  an  enlarged  cross  section  of  the 
quick-release  connector  at  section  5-5  of  FIG.  1  . 

FIG.  6  shows  an  end  cap.  30 

FIG.  7  is  a  longitudinal  cross  section  of  another 
device  shown  in  its  form  prior  to  insertion  through 
the  skin  which  device  shows  a  bacterial  filter,  a 
mini-Luer  lock  fitting  for  quick-release,  a  hollow  35 
upper  tube  insertion  needle  and  a  soil  elastomer 
septum  at  the  proximal  end  of  the  quick-release  fit- 
ting  for  hypodermic  injection  of  medication  via  the 
device. 

40 
FIG.  8  is  a  longitudinal  cross  section  of  still  another 
device  shown  in  its  form  prior  to  insertion  through 
the  skin.  This  device  contains  a  bacterial  filter,  and 
both  a  means  for  hypodermic  injection  as  well  as 
delivery  of  medication  from  an  external,  portable  45 
pump. 

FIG.  12  is  a  cross  section  at  12-12  of  the  injection 
port  assembly  shown  in  FIG.  10. 

FIG.  13  is  a  top  plan  view  showing  a  three-pronged 
connected  mounted  at  the  center  of  the  injection 
port  assembly  of  FIG.  10; 

FIG.  14  is  a  side  view  of  the  connector  and  injection 
port  assembly  according  to  the  first  embodiment  of 
the  invention; 

FIG.  15  is  a  cross  section  of  the  three-pronged  con- 
nector  and  the  injection  port  assembly  of  the  first 
embodiment  showing  the  needle  assembly 
removed  and  the  three-pronged  connector  above 
the  top  surface  of  the  injection  port  assembly; 

FIG.  16  is  a  cross  section  of  the  three-pronged  con- 
nector  shown  attached  to  the  injection  port  assem- 
bly  of  the  first  embodiment; 

FIG.  1  7  is  a  cross  section  of  a  needle  assembly  and 
the  injection  port  assembly  of  the  first  embodiment 
showing  the  needle  assembly  as  it  is  used  to  place 
the  cannula  through  the  skin  and  into  the  subcuta- 
neous  fat; 

FIG.  18  is  a  cross  section  of  a  further  needle 
assembly,  that  automatically  shields  the  needle 
point  with  the  needle,  shown  in  its  retracted  posi- 
tion;  and 

FIG.  1  9  is  a  cross  section  of  the  needle  assembly  of 
FIG.  18  in  its  extended  position  for  inserting  the 
injection  port  cannula  through  the  skin. 

[001  9]  The  systems  shown  in  Figures  1  to  9  and  the 
needle  assemblies  shown  in  Figures  18  and  19  are  not 
embodiments  of  the  invention  but  constitute  general 
background  included  to  assist  understanding  of  the 
invention  and  its  embodiments.  It  will  be  appreciated 
that  individual  features  of  the  systems  of  Figures  1  to  9 
and  needle  assemblies  of  Figures  18  and  19  may  be 
incorporated  into  one  or  more  of  the  systems  according 
to  Figures  1  0  to  1  7,  for  example  in  respect  of  the  remov- 
able  needle  guard,  the  needle  and  the  bacterial  filter,  as 
well  as  the  general  teachings  relating  to  cannula 
lengths. 
[0020]  Referring  now  to  the  drawings,  Figure  1  shows 
a  cross-sectional  view  of  a  system  described  as  general 
background  to  the  invention  as  it  would  appear  immedi- 
ately  prior  to  insertion  through  the  skin.  The  medication 
injection  port  system  1  consists  of  five  subassemblies, 
namely:  the  insertion  needle  assembly  5,  the  injection 
port  assembly  10,  the  needle  guard  30,  the  quick- 
release  connector  assembly  40  and  the  cap  assembly 
50  (shown  in  Figure  6).  The  needle  assembly  5  consists 
of  a  solid  core  needle  6  having  a  proximal  section  8  and 

FIG.  9  is  a  longitudinal  cross  section  of  yet  another 
embodiment  of  the  device  shown  in  its  form  prior  to 
insertion  through  the  skin.  This  device  contains  a  so 
bacterial  filter,  and  only  a  means  for  hypodermic 
injection  of  medication. 

FIG.  10  is  a  top  view  of  an  injection  port  assembly 
according  to  a  first  embodiment  of  the  invention;  ss 

FIG.  1  1  is  a  cross  section  at  1  1  -1  1  of  the  injection 
port  assembly  shown  in  FIG.  10. 

15 
Figure  2  is  a  transverse  cross  section  of  the  device 
at  section  2-2  of  Figure  1  . 

Figure  3  shows  the  bottom  of  the  device  with  the 
needle  guard  removed.  20 

30 
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a  reduced  diameter  distal  section  7  and  a  rigid  plastic 
handle  9.  The  needle  6  could  also  be  entirely  or  partially 
hollow  and  would  typically  be  made  from  a  stainless 
steel  such  as  type  304.  The  diameter  of  the  needle 
would  typically  be  0.45  mm  except  for  the  distal  section 
7  which  would  typically  be  0.25  mm. 
[0021]  The  injection  port  assembly  10  consists  of  a 
one  piece  main  body  1  1  having  a  tubular  body  exten- 
sion  12,  an  inlet  lumen  13A,  a  tubular  lumen  13B  and  a 
soft,  flexible  cannula  14  having  a  side  port  15.  Although 
it  is  ideal  to  have  the  body  extension  12  and  the  soft 
cannula  14  moulded  into  the  main  body  1  1  ,  either  one  of 
these  two  parts  may  be  formed  separately  and  then 
bonded  or  adhesively  joined  into  the  main  body  1  1  .  A 
removable  needle  guard  30  which  is  temporarily 
attached  to  the  bottom  surface  20  of  the  main  body  1  1 
protects  the  patient  from  being  inadvertently  stuck  by 
the  needle's  sharp  end  prior  to  insertion  through  the 
skin.  The  needle  guard  30  is  shown  with  a  thin,  flexible 
flange  31  that  has  a  tab  33  which  extends  beyond  the 
perimeter  of  the  flange  31  at  one  place  on  the  flange's 
perimeter.  A  pressure  sensitive  adhesive  coating  35 
placed  on  the  upper  surface  of  the  flange  31  holds  onto 
the  bottom  surface  20  of  the  main  body  1  1  until  the  tab 
33  is  used  to  pull  the  flange  31  and  needle  guard  30 
away  from  the  main  body  11.  It  is  also  envisioned  that 
the  adhesive  could  be  placed  on  the  bottom  surface  20 
of  the  body  1  1  where  it  would  adhere  to  the  skin  after 
the  needle  guard  is  removed. 
[0022]  Within  the  needle  guard  30  there  can  be  placed 
an  antibiotic  ointment  either  at  site  32B  if  it  is  desired 
that  the  ointment  only  cover  the  insertion  puncture 
wound  after  insertion,  or  at  a  position  remote  from  the 
main  body  1  1  in  the  region  of  the  distal  end  of  the  can- 
nula  if  it  is  also  desired  to  lubricate  and  coat  the  exterior 
surface  of  the  cannula  as  it  is  inserted  through  the  sub- 
cutaneous  tissue.  It  should  be  noted  that  there  is  a 
closed,  air  tight  volume  within  the  needle  guard  30  that 
would  prevent  drying  out  of  an  antibiotic  ointment  prior 
to  the  needle  guard's  removal  from  the  bottom  surface 
of  the  main  body  1  1  .  It  should  also  be  noted  that  the 
shipping  package  which  is  used  to  sterilise  and  ship  the 
injection  port  assembly  could  also  have  moulded  into  it 
a  needle  guard  section  which  could  also  include  an  anti- 
biotic  ointment.  Preferably  the  undersurface  of  the  body 
1  1  is  provided  with  a  groove  (not  shown)  surrounding 
the  cannula,  so  that  as  the  needle  and  cannula  are 
pushed  through  the  skin,  excess  antibiotic  collects  in 
that  groove  rather  than  being  squeezed  out  between  the 
skin  and  the  undersurface  of  the  main  body  portion  1  1 
[0023]  Also  shown  in  Figure  1  is  a  self-sealing,  soft, 
elastomer  septum  22  which  seals  the  fluid  lines  after  the 
needle  6  is  pulled  out.  The  septum  22  would  typically  be 
fabricated  from  a  low  durometer  silicone  rubber  that  has 
been  placed  in  compression. 
[0024]  Figure  2  shows  the  transverse  cross-section  of 
the  tubular  body  extension  1  2  which  encloses  the  lumen 
13B.  The  connector  housing  42  and  quick-release  actu- 

ator  buttons  46  are  shown  in  Figures  1  and  2.  The  tubu- 
lar  extension  12  terminates  in  a  quick-release  connector 
40  which  is  also  illustrated  in  Figure  5.  Figures  1  and  5 
show  a  soft  elastomer  seal  24  within  the  quick-release 

5  connector  40  which  provides  a  fluid  tight  seal. 
[0025]  Before  insertion  of  the  injection  port  system  1 
into  the  skin,  the  guard  30  is  removed.  When  this  is 
accomplished,  the  view  of  the  bottom  of  the  injection 
port  assembly  10  would  be  as  shown  in  Figure  3.  After 

10  the  guard  30  is  removed,  the  user  would  grip  the  needle 
assembly  handle  9  and  push  it  and  the  soft  cannula  1  4 
through  the  skin.  When  doing  this,  the  exterior  shoulder 
of  the  needle  (where  proximal  section  8  joins  distal  sec- 
tion  7)  cooperates  with  an  interior  shoulder  in  the  can- 

15  nula  1  4  to  place  most  of  the  length  of  the  cannula  1  4  in 
tension.  This  design  prevents  the  soft,  flexible  cannula 
14  from  folding  up  like  an  accordion  (i.e.  buckling)  when 
it  is  pushed  through  the  skin. 
[0026]  Figure  4  shows  the  injection  port  assembly  1  0 

20  with  the  needle  assembly  5  removed  and  the  soft  can- 
nula  14  in  place  with  its  distal  end  lying  in  the  subcuta- 
neous  fat.  Also  shown  in  Figure  4  is  the  quick-release 
connector  40  whose  female  connector  is  joined  to  the 
distal  end  of  the  tubing  60  and  whose  proximal  end  is 

25  connected  to  a  portable  pump  (not  shown).  Thus  the  liq- 
uid  medication  coming  out  of  the  pump  first  passes 
through  the  lumen  62  of  the  tubing  60,  then  the  lumen 
13B  of  the  tubular  body  extension  12,  then  through  the 
inlet  lumen  13A  of  the  main  body  11,  then  through  the 

30  exit  lumen  18  of  the  flexible  cannula  14  and  finally  out 
the  end  hole  19  of  the  cannula  14  and/or  through  the 
cannula's  side  port  15.  It  should  be  understood  that  the 
side  port  15  could  be  omitted.  Conversely,  the  end  hole 
1  9  could  be  replaced  by  a  sharpened  point  and  only  the 

35  side  hole(s)  15  could  be  used.  Also,  the  tubular  body 
extension  12  could  be  formed  from  a  separate  piece  of 
plastic  and  then  joined  with  a  fluid  tight  seal  into  the 
body  1  1  .  It  should  be  noted  that  there  is  an  absolutely 
no  fluid  chamber  within  the  main  body  1  1  .  This  is  a 

40  result  of  the  bottom  surface  of  the  septum  22  being 
placed  at  the  proximal  end  of  the  exit  lumen  1  8.  There 
are  only  the  continuous  lumens  13A,  13B  and  18 
through  which  the  medication  flows.  Therefore  there  is 
not  the  disadvantage  of  having  a  fluid  chamber  dead 

45  space  which  increases  the  height  of  the  main  body  and 
in  which  medication  such  as  insulin  could  precipitate  out 
as  solid  insulin.  In  this  embodiment,  the  lumens  13A 
and  13B  are  the  connecting  lumens  between  the  quick- 
release  connector  assembly  40  and  the  exit  lumen  1  8  in 

so  the  soft  cannula  14. 
[0027]  It  should  be  noted  that  the  upper  surface  of  the 
main  body  14  is  concave.  This  shape  maximizes  the 
flexibility  of  the  outer  perimeter  of  the  main  body  1  1  . 
This  provides  for  more  patient  comfort  because  where 

55  the  main  body  perimeter  joins  onto  the  skin,  it  will  more 
readily  follow  a  changing  shape  of  the  skin  surface.  FIG. 
4  also  shows  an  adhesive  tape  29  which  extends  for 
approximately  6  mm  beyond  the  outer  perimeter  of  the 

5 
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main  body  1  1  .  This  tape  would  also  follow  the  skin's 
changing  shape.  The  FIG.  4  embodiment  does  not  use 
an  adhesive  on  the  bottom  surface  of  the  main  body  1  1  , 
however  such  an  adhesive  could  be  used  instead  of  or 
in  combination  with  the  adhesive  tape  29  to  hold  the  5 
main  body  1  1  against  the  patient's  skin. 
[0028]  FIG.  4  also  shows  a  flat  surface  on  the  bottom 
of  the  main  body  1  1  .  This  is  in  contradistinction  to  the 
Yates  invention  which  shows  no  flat  surface  at  all  and 
the  Kanopka  et  al  invention  which  requires  a  cylindrical  10 
segment  extending  below  the  bottom  surface  of  a  hold- 
ing  pad  into  which  cylindrical  segment  the  soft  cannula 
is  inserted.  Although  there  may  be  some  advantages  to 
a  cylindrical  segment  extending  below  the  bottom  sur- 
face  of  Kanopka's  "holding  pad",  such  a  cylindrical  seg-  15 
ment  protruding  into  the  skin  for  several  days  can  be 
uncomfortable  for  some  patients.  The  flat  surface  at  the 
bottom  of  the  main  body  1  1  should  be  more  comfortable 
for  long  term  use  for  most  patients. 
[0029]  FIG.  5  shows  a  view  of  the  quick-release  con-  20 
nector  assembly  40  which  is  orthogonal  to  the  views 
shown  in  FIGS.  1  and  4.  The  tubular  extension  1  2  has  at 
its  proximal  end  a  tapered  male  portion  in  the  form  of  a 
flat  top  pyramid  with  two  broad  sides  and  two  narrow 
sides.  The  broad  sides  lie  generally  parallel  to  the  skin  25 
while  the  two  narrow  sides  are  perpendicular  to  the  skin 
surface.  This  is  also  true  for  the  tubular  extension  12 
whose  broad  surfaces  lie  parallel  to  the  skin  and  whose 
narrow  surfaces  lie  perpendicular  to  the  skin.  This 
geometry  makes  it  easy  for  the  patient  to  bend  the  tubu-  30 
lar  extension  upward  away  from  the  skin  in  order  to  eas- 
ily  squeeze  the  actuator  buttons  46  of  the  quick-release 
connector  40.  This  geometry  also  places  the  quick- 
release  actuator  buttons  46  in  an  orientation  where  they 
cannot  be  inadvertently  released  by  pushing  down  on  35 
the  skin  at  the  site  of  the  quick-release  connector.  It 
should  be  understood  that  a  cylindrical  tubular  exten- 
sion  would  also  be  satisfactory. 
[0030]  Returning  now  to  FIG.  5  we  see  that  the  male 
portion  has  a  taper  41  A  which  mates  with  the  taper  41  B  40 
of  the  female  portion  of  the  quick-release  connector  40. 
Each  actuator  button  46  is  mounted  on  a  flexure  47 
which  also  has  the  male  detent  43  mounted  on  its  exte- 
rior  surface.  When  the  female  detent  44  is  mated  with 
the  male  detent  43,  the  quick-release  connector  40  has  45 
its  two  portions  firmly  joined  together  with  the  circular 
ridge  49  making  a  fluid  tight  juncture  with  the  elastomer 
washer  24.  When  the  index  finger  and  thumb  are  placed 
on  and  squeezed  together  onto  the  actuator  buttons  46, 
the  quick-release  connector  40  can  be  easily  separated  so 
by  pulling  outward  on  the  tubing  60.  For  reconnection, 
the  tubular  extension  12  and  the  tubing  60  are  pushed 
together  until  the  detents  43  and  44  are  joined.  If  the 
male  and  female  portions  of  the  quick-release  connec- 
tor  40  are  rotated  by  1  80  degrees,  the  male  detents  43  55 
will  still  snap  into  the  female  detents  44.  Thus,  the 
patient  need  not  be  aware  of  the  angular  orientation  of 
the  tubular  extension  1  2  relative  to  the  tubing  60  other 

than  the  fact  that  the  broad  sides  of  the  male  and  female 
portions  must  be  aligned.  Alternatively,  a  Luer  lock  fit- 
ting,  especially  a  miniature  version  as  shown  in  FIG.  7, 
could  accomplish  the  same  function  as  the  quick- 
release  connector  40. 
[0031  ]  When  the  female  portion  of  the  connector  40 
and  the  tubing  60  are  disconnected  from  the  male  por- 
tion,  a  sterilized  disposable  female  cap  50  shown  in 
FIG.  6  can  be  placed  over  the  male  portion.  The  female 
detents  54  would  then  mate  with  the  male  detents  43, 
and  the  circular  ridge  49  would  seal  against  the  soft 
elastomer  seal  57.  The  handle  58  on  the  cap  50  makes 
for  easy  assembly  with  the  male  portion  of  the  quick- 
release  connector  40.  If  desired,  a  properly  configured 
male  plug  (not  shown)  could  be  used  to  close  off  the 
female  portion  of  the  quick-release  connector  40  when 
the  male  and  female  portions  are  separated.  It  should 
be  understood  that  the  cap  50  would  be  used  to  main- 
tain  sterility  when  showering,  swimming  or  performing 
any  other  activity  which  would  be  enhanced  by  discon- 
necting  the  tubing  60  and  the  portable  medication  pump 
from  the  main  body  assembly  10.  To  reconnect  the 
pump,  the  female  cap  50  is  removed  and  the  quick- 
release  connector  40  is  reconnected. 
[0032]  The  main  body  1  1  and  needle  handle  9  would 
typically  be  molded  from  Teflon,  Surlyn,  polyurethane  or 
any  similar  plastic  which  is  readily  formed  by  injection 
molding.  The  tubing  60  could  be  formed  with  an  interior 
cylinder  (not  shown)  of  polyolef  in  or  a  similar  plastic  and 
an  outer  tubing  (not  shown)  of  PVC  or  a  similar  plastic. 
It  is  important  that  all  surfaces  in  contact  with  the  medi- 
cation  do  not  degrade  that  medication. 
[0033]  It  should  also  be  noted  that  the  lengths  of  the 
needle  6  (including  the  distal  portion  7)  and  the  cannula 
1  4  can  be  varied  in  order  to  accommodate  individuals 
with  different  thicknesses  of  subcutaneous  fat.  For 
example,  a  soft  cannula  length  of  8.5  mm  below  the  bot- 
tom  surface  20  of  the  main  body  1  1  could  be  used  for 
most  individuals.  For  pediatric  use  or  for  very  thin  indi- 
viduals,  one-quarter  to  two-thirds  that  length  would  be 
appropriate.  For  individuals  with  a  thicker  fat  layer,  or  for 
suprapubic  or  intravenous  use,  an  increased  length  of 
soft  cannula  could  be  used.  For  most  applications,  the 
length  of  the  cannula  221  will  be  in  the  range  between 
0.2  and  0.85cms. 
[0034]  It  is  also  envisioned  to  coat  the  exterior  surface 
of  tie  cannula  14  with  a  lubricity  coating  to  aid  in  its 
insertion  through  the  skin. 
[0035]  In  FIG.  7  is  shown  a  cross-sectional  view  of  an 
alternate  device  as  it  would  appear  immediately  prior  to 
insertion  through  the  skin.  The  medication  injection  port 
system  100  consists  of  four  subassemblies,  namely:  the 
needle  guard  51  ,  the  insertion  needle  assembly  80,  the 
injection  port  assembly  70  and  the  mini-Luer-lock  con- 
nector  assembly  90.  The  needle  assembly  80  consists 
of  a  hollow  tube  proximal  section  86  and  a  reduced 
diameter  solid  needle  distal  section  88.  A  proximal  por- 
tion  of  the  proximal  section  86  is  fixedly  attached  to  a 
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comparatively  rigid  plastic  handle  82.  The  tube  86  has 
an  inlet  port  84  which  allows  the  passage  of  fluid  from 
the  inlet  lumen  13A  into  the  lumen  85  of  the  tube  86. 
Fluid  entering  the  lumen  85  will  flow  out  of  the  top  open- 
ing  of  the  needle's  proximal  section  86.  This  allows  the 
fluid  passgeways  in  the  injection  port  system  100  to  be 
flushed  out  or  primed  (i.e.,  have  air  removed  from  the 
lines)  either  prior  to  or  after  subcutaneous  insertion  or 
the  soft  cannula  14.  Both  the  hollow  and  the  solid  sec- 
tions  of  the  needle  would  typically  be  made  from  a  stain- 
less  steel  such  as  type  304.  The  outside  diameter  of  the 
proximal  section  86  would  typically  be  0.45  mm  and  the 
diameter  of  the  distal  section  88  would  typically  be  0.25 
mm. 
[0036]  The  injection  port  assembly  70  consists  of  a 
one  piece  main  body  1  1  having  a  (typically)  flat  tubular 
body  extension  12  with  a  lumen  13B  which  is  in  fluid 
communication  with  the  inlet  lumen  13A  and  the  exit 
lumen  of  the  soft  cannula  14  having  a  side  port  15. 
Although  it  is  ideal  to  have  the  body  extension  1  2  and 
the  soft  cannula  14  molded  into  the  main  body  1  1  ,  either 
one  of  these  two  parts  may  be  formed  separately  and 
then  bonded  or  adhesively  joined  into  the  main  body  1  1  . 
A  removable  needle  guard  51  which  fits  into  a  groove  16 
of  the  main  body  11  protects  the  patient  from  being 
inadvertently  stuck  by  the  needle's  sharp  end  prior  to 
insertion  through  the  skin.  Within  the  needle  guard  51 
there  can  be  placed  an  antibiotic  ointment  either  at  site 
53B  if  it  is  desired  that  the  ointment  only  cover  tie  inser- 
tion  puncture  wound  after  insertion,  or  the  ointment  can 
be  placed  at  position  53A  if  it  is  also  desired  to  lubricate 
and  coat  the  exterior  surface  of  the  cannula  as  it  is 
inserted  through  the  subcutaneous  tissue.  Also  shown 
in  FIG.  7  is  a  self-sealing,  soft,  elastomer  septum  22 
which  seals  the  fluid  lines  after  the  insertion  needle 
assembly  80  is  pulled  out.  The  septum  22  would  typi- 
cally  be  fabricated  from  a  low  durometer  silicone  rubber 
that  has  been  placed  in  compression 
[0037]  A  bacterial  filter  78  is  placed  in  the  fluid  path 
within  the  injection  port  70  to  prevent  the  delivery  of 
bacteria  into  the  subcutaneous  tissue.  Such  a  bacterial 
filter  78  is  shown  as  part  of  the  mini-Luer  lock  fitting  72 
attached  to  the  injection  port  70.  A  filter  support  disk  74 
provides  structural  support  for  the  bacterial  filter  78 
while  allowing  free  passage  of  fluid  into  the  lumen  13B. 
[0038]  The  mini-Luer  lock  connector  assembly  90 
consists  of  a  male  miniature  Luer  lock  fitting  containing 
a  soft,  self-sealing  elastomer  injection  septum  92 
through  which  hypodermic  needles  can  be  inserted  to 
inject  medication  from  a  syringe.  A  needle  stop  94  with 
holes  too  small  in  diameter  for  a  needle  to  penetrate 
prevents  the  hypodermic  needle  from  damaging  the 
bacterial  filter  78.  Because  of  the  needle  stop  94,  fluid 
from  a  hypodermic  needle  syringe  will  be  injected  into 
the  lumen  96,  pass  through  the  needle  stop  94  then 
through  the  bacterial  filter  78  into  the  main  body  of  the 
injection  port  70.  The  injection  septum  92  would  typi- 
cally  be  fabricated  from  a  low  durometer  silicone  rubber 

that  has  been  placed  in  compression.  The  connector 
assembly  90  would  typically  be  located  between  5  and 
10  cm  from  the  needle  assembly  80;  and  would  always 
be  less  than  25  cm  away.  Most  typically,  the  connector 

5  90  would  be  located  at  a  position  from  the  edge  of  the 
main  body  1  1  within  a  distance  that  is  less  than  the 
diameter  of  the  main  body  1  1  . 
[0039]  Although  FIG.  7  shows  an  injection  septum  92 
at  the  end  of  the  mini-Luer  lock  assembly  90,  it  is  under- 

10  stood  that,  as  in  FIG.  1  ,  this  connector  could  instead 
attach  to  a  length  of  flexible  tubing  for  connection  to  an 
external,  portable  medication  pump. 
[0040]  In  FIG.  8  is  shown  a  cross-sectional  view  of  still 
another  device  as  it  would  appear  immediately  prior  to 

15  insertion  through  the  skin.  The  medication  injection  port 
system  1  1  0  consists  of  four  subassemblies,  namely:  the 
insertion  needle  assembly  80,  the  needle  guard  114, 
the  injection  port  assembly  120  and  the  mini-Luer-lock 
connector  assembly  130.  The  needle  assembly  80  con- 

20  sists  of  a  hollow  tube  86  having  a  reduced  diameter 
solid  needle  88  inserted  into  its  distal  end  and  a  com- 
paratively  rigid  plastic  handle  82.  The  tube  86  has  an 
inlet  port  84  which  allows  the  passage  of  fluid  from  the 
lumen  113  into  the  lumen  85  of  the  tube  86.  Fluid  enter- 

25  ing  the  lumen  85  will  flow  out  of  the  top  of  the  tube  86. 
This  allows  the  fluid  passageways  in  the  injection  port 
system  1  10  to  be  flushed  out  or  primed;  i.e.,  medication 
displaces  the  air  in  the  fluid  lines.  The  tube  86  and  solid 
needle  88  would  typically  be  made  from  a  stainless 

30  steel  such  as  type  304.  The  outer  diameter  of  the  tube 
86  would  typically  be  0.45  mm  and  the  diameter  of  the 
needle  88  would  typically  be  0.25  cm. 
[0041]  The  injection  port  assembly  120  consists  of  a 
one  piece  main  body  1  1  1  having  a  flat  tubular  body 

35  extension  1  1  5  with  a  lumen  1  1  3  and  a  soft,  flexible  can- 
nula  1  4  having  a  side  port  1  5.  Although  it  is  ideal  to  have 
the  body  extension  1  15  and  the  soft  cannula  14  molded 
into  the  main  body  111,  this  and  other  embodiments 
envision  either  one  of  these  two  parts  to  be  formed  sep- 

40  arately  and  then  bonded  or  adhesively  joined  into  the 
main  body  111.  A  removable  needle  guard  114  which 
fits  into  a  groove  1  16  of  the  main  body  1  1  1  protects  the 
patient  from  being  inadvertently  stuck  by  the  needle's 
sharp  end  prior  to  insertion  through  the  skin.  Also 

45  shown  in  FIG.  8  is  a  self-sealing,  soft,  elastomer  septum 
122  which  is  placed  in  compression  by  a  septum  cap 
1  23.  The  septum  1  22  seals  the  fluid  lines  after  the  inser- 
tion  needle  assembly  80  is  pulled  out.  The  septum  122 
would  typically  be  fabricated  from  a  low  durometer  sili- 

50  cone  rubber  that  has  been  placed  in  compression. 
Above  the  septum  122  is  an  injection  hole  124  in  the 
septum  cap  123.  Below  the  septum  122  and  in  line  with 
the  injection  hole  124,  is  an  injection  chamber  126 
which  is  in  fluid  communication  with  the  bacterial  filter 

55  chamber  112  on  one  side  and  the  lumen  113  on  the 
other.  After  subcutaneous  insertion  and  then  removal  of 
the  needle  assembly  80,  the  bacterial  filter  chamber  1  1  2 
connects  through  the  main  body  connecting  lumen  118 
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to  the  exit  lumen  of  the  soft  cannula  14. 
[0042]  To  prevent  the  delivery  of  bacteria  into  the 
patient's  body,  a  bacterial  filter  128  is  placed  in  the  fluid 
path  between  the  injection  chamber  126  and  the  exit 
lumen  of  the  soft  cannula  14  through  which  medication  s 
is  delivered  into  the  patient.  A  filter  support  disk  129 
provides  structural  support  for  the  bacterial  filter  128 
while  allowing  free  passage  of  fluid  into  the  exit  lumen  of 
the  soft  cannula  14.  A  check  valve  121  is  located 
between  the  mini-Luer  lock  connector  1  25  and  the  injec-  to 
tion  chamber  126.  After  subcutaneous  insertion  of  the 
cannula  14  and  removal  of  the  needle  assembly  80, 
medication  delivered  by  a  hypodermic  syringe  through 
the  septum  122  into  the  injection  chamber  126  will  flow 
through  the  bacterial  filter  128  into  the  connecting  15 
lumen  118,  through  the  exit  lumen  in  the  soft  cannula  14 
and  into  the  patient's  body  because  the  check  valve  121 
prevents  flow  out  through  the  lumen  134. 
[0043]  The  mini-Luer  lock  connector  assembly  130 
consists  of  a  male  miniature  Luer  lock  fitting  131  which  20 
connects  to  a  length  of  flexible  tubing  132  with  lumen 
134  which  would  connect  to  an  external  fluid  pumping 
device.  Medication  from  a  pump  would  flow  through  the 
lumen  134  in  the  flexible  tube  132,  through  the  check 
valve  121  into  the  lumen  113  in  the  flat  tubular  body  25 
extension  115  of  the  one  piece  main  body  111,  then 
through  the  injection  chamber  126  through  the  bacterial 
filter  1  28,  filter  support  disk  1  29,  and  lumen  1  1  8  into  the 
exit  lumen  of  the  soft  cannula  14  and  then  into  the 
patient's  body.  30 
[0044]  In  FIG.  9  is  shown  a  cross-sectional  view  of  yet 
another  device  as  it  would  appear  immediately  prior  to 
insertion  through  the  skin.  The  medication  injection  port 
system  150  consists  of  three  subassemblies,  namely 
the  insertion  needle  assembly  80,  the  needle  guard  114  35 
and  the  injection  port  assembly  160.  The  needle 
assembly  80  consists  of  a  hollow  tube  86  having  a 
reduced  diameter  solid  needle  88  inserted  into  its  distal 
end  and  a  plastic  handle  82.  The  tube  86  has  an  inlet 
port  84  which  allows  the  passage  of  fluid  from  the  lumen  40 
126  into  the  lumen  85  of  the  tube  86.  Fluid  entering  the 
lumen  85  will  flow  out  of  the  top  exit  port  of  the  tube  86. 
This  allows  the  fluid  passageways  in  the  injection  port 
system  150  to  be  flushed  or  primed. 
[0045]  The  injection  port  assembly  1  60  consists  of  a  45 
one  piece  main  body  151  having  a  soil,  flexible  cannula 
1  4  which  has  two  side  ports  1  5.  Although  it  is  ideal  to 
have  the  soft  cannula  14  molded  into  the  main  body 
151  ,  either  one  of  these  two  parts  may  be  molded  sep- 
arately  and  then  bonded  or  adhesively  joined  into  the  so 
main  body  151.  A  removable  needle  guard  114  which 
fits  into  a  groove  1  16  of  the  main  body  151  protects  the 
patient  from  being  inadvertently  stuck  by  the  needle's 
sharp  end  prior  to  insertion  through  the  skin.  Also 
shown  in  FIG.  9  is  a  self-sealing,  soft,  elastomer  septum  ss 
1  22  which  is  placed  in  compression  by  a  septum  cap 
1  23.  The  septum  1  22  seals  the  fluid  lines  and  chambers 
after  the  insertion  needle  assembly  80  is  pulled  out.  The 

septum  122  would  typically  be  fabricated  from  a  low 
durometer  silicone  rubber  that  has  been  placed  in  com- 
pression.  Above  the  septum  122  is  an  injection  hole  124 
in  the  septum  cap  123.  Below  the  septum  122  and  in 
line  with  the  injection  hole  124,  is  an  injection  chamber 
1  26  which  is  in  fluid  communication  with  the  bacterial  fil- 
ter  chamber  112. 
[0046]  A  bacterial  filter  1  28  to  prevent  the  delivery  of 
bacteria  into  the  patient's  body  is  placed  in  the  fluid  path 
within  the  injection  port  160  between  the  injection 
chamber  126  and  the  exit  lumen  of  the  soft  cannula  14 
which  delivers  medication  to  the  patient  A  filter  support 
disk  129  provides  structural  support  for  the  bacterial  fil- 
ter  128  while  allowing  free  passage  of  fluid  into  the  exit 
lumen  of  the  soft  cannula  14.  After  subcutaneous  inser- 
tion  of  the  cannula  1  4  and  removal  of  the  needle  assem- 
bly  80,  medication  delivered  by  a  hypodermic  syringe 
through  the  septum  122  into  the  injection  chamber  126 
will  flow  through  the  bacterial  filter  128  into  the  connect- 
ing  lumen  118  and  through  the  exit  lumen  in  the  soft 
cannula  1  4  and  into  the  patient's  body. 
[0047]  Although  FIG.  7,  8  and  9  show  vertically  ori- 
ented,  disk-shaped  bacterial  filters,  it  is  understood  that 
the  shape  of  the  filter  might  be  cylindrical,  or  rectangular 
and  the  orientation  could  be  at  any  angle. 
[0048]  Although  FIGS.  1  ,  4,  7,  8  and  9  show  a  flexible 
cannula  14  which  is  generally  perpendicular  to  the  bot- 
tom  surface  1  7  of  the  main  body,  it  should  be  under- 
stood  that  there  could  be  conditions  which  would 
require  the  cannula  14  to  be  inclined  at  an  angle 
between  20  and  80  degrees  relative  to  the  bottom  sur- 
face  1  7.  Such  angles  could  be  advantageous  for  intra- 
venous  insertion  of  the  cannula  14. 
[0049]  Although  FIG.  8  shows  a  check  valve  121  to 
prevent  flow  out  of  the  mini-Luer  lock  connector  130 
during  hypodermic  injection,  it  is  clear  that  alternate 
means  for  preventing  such-flow  such  as  a  closed  mini- 
Luer  cap  could  be  used  to  prevent  such  flow. 
[0050]  FIGS.  10,  1  1  and  12  illustrate  an  injection  port 
assembly  200  according  to  a  first  embodiment  of  the 
invention  which  consists  of  three  sub-assemblies, 
namely:  a  main  body  210,  a  cannula  section  220  and  an 
adhesive  230.  The  main  body  210  and  the  cannula  sec- 
tion  221  may  be  formed  together  as  a  one-piece  plastic 
molding.  The  main  body  210  is  generally  in  the  form  of 
a  flat,  circular  disk.  Two  projections  201  are  aligned  in 
the  direction  of  the  guide  ridges  202.  The  interior  sur- 
face  203  of  the  guide  ridges  202  are  used  to  help  guide 
the  plastic  needles  245  (shown  in  FIGS.  15  and  16)  into 
the  slit  204  of  the  septum  205  which  is  located  at  the 
center  of  the  ridges  202  which  center  is  also  the  center 
of  the  main  body  210.  The  projections  201  aid  the 
patient  in  aligning  the  injection  port  assembly  200  in 
generally  horizontal  direction  when  adhesively  attach- 
ing  it  to  the  skin  in  the  abdominal  region.  When  the 
ridges  202  are  in  a  horizontal  position,  it  is  somewhat 
easier  for  the  patient  to  slide  the  plastic  needle  245  into 
its  proper  place  inside  the  ridges  202  and  into  the  slit 
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204. 
[0051]  The  cannula  section  220  is  best  shown  in 
FIGS.  1  1  and  12.  The  cannula  section  220  consists  of  a 
flexible  cannula  221  having  a  tapered  entry  section  222 
located  within  a  central  section  223  that  forms  a  pres-  s 
sure  tight  seal  with  the  main  body  210  just  beneath,  or 
adjacent  to  and  below,  the  septum  205.  An  outer  section 
224  includes  a  lip  225  which  is  designed  to  engage  a 
mating  projection  or  lip  247  of  a  three-pronged  connec- 
tor  241  as  shown  in  FIGS.  15  and  16.  The  cannula  sec-  to 
tion  220  also  includes  two  tapered  entry  holes  226 
which  guide  tapered  locking  pins  246  of  the  three- 
pronged  connector  241  into  the  cannula  section  220,  as 
shown  in  FIGS.  15  and  16 
[0052]  Adhesive  assembly  230  consists  of  a  two-sided  is 
adhesive  sheet  232  which  is  joined  on  its  inner  surface 
to  the  underside  of  the  main  body  210,  and  on  its  outer 
side  to  two  removable  plastic  sheets  234  which  are  sep- 
arated  by  a  diagonal  cut  238  as  shown  by  the  dotted  line 
in  FIG.  10.  When  tabs  236,  which  are  part  of  the  plastic  20 
sheets  234,  are  pulled  away  from  the  bottom  surface  of 
the  main  body  210,  the  outer  adhesive  surface  of  the 
adhesive  sheet  232  is  exposed  and  the  injection  port 
200  can  then  be  adhesively  joined  to  the  patient's  skin, 
The  projections  201  of  the  main  body  210  are  useful  in  25 
pulling  the  injection  port  200  off  the  skin. 
[0053]  FIGS.  1  3  and  1  4  illustrate  a  connector  and  tub- 
ing  assembly  240  of  which  the  three-pronged  connector 
241  is  a  part.  The  three-pronged  connector  241  is 
mounted  onto  the  main  body  210  of  the  injection  port  30 
200. 
[0054]  The  assembly  240  consists  of  the  connector 
241  which  is  joined  to  a  fluid  connector  242  by  means  of 
tubing  243.  The  fluid  connector  242  is  typically  a  female 
Luer  connector  that  is  adapted  to  join  to  an  external  35 
source  of  medication  such  as  a  portable  insulin  pump 
(not  shown).  The  three-pronged  connector  241  as  illus- 
trated  in  FIGS  1  3,  1  4,  1  5  and  1  6  has  a  central  prong  244 
that  is  used  to  help  guide  the  plastic  needle  245  into  the 
slit  204  of  the  septum  205  of  the  main  body  210.  The  40 
connector  241  is  also  guided  into  the  tapered  entry 
holes  226  of  the  main  body  21  0  by  means  of  taped  lock- 
ing  pins  246  located  on  the  outer  two  prongs  of  the  three 
pronged  connector  241.  Thus,  when  the  connector  241 
is  positioned  just  above  the  main  body  21  0,  as  shown  in  45 
FIG.  15,  a  downward  finger  pressure  can  be  used  to 
push  the  locking  pins  246  into  the  tapered  entry  holes 
226  as  shown  in  FIGS.  15  and  16.  When  this  is  accom- 
plished,  the  lip  225  of  the  cannula  section  220  is  locked 
onto  the  mating  lip  247  of  the  locking  pins  246.  To  so 
remove  the  connector  241  from  the  cannula  section 
220,  the  patient  uses  his  thumb  and  forefinger  to 
squeeze  together  outer  surfaces  248  of  the  outer 
prongs  of  the  connector  241  .  When  this  is  done,  the  lips 
225  and  247  disengage,  and  the  connector  241  can  be  55 
pulled  out  of  the  cannula  section  220. 
[0055]  If  the  connector  241  is  placed  on  a  flat  surface 
such  as  a  table  after  it  is  pulled  out  of  the  cannula  sec- 

tion  220,  it  will  be  noted  that  the  plastic  needle  245  will 
not  touch  the  table  surface.  Thus  the  sterility  of  the  plas- 
tic  needle  245  can  be  maintained  without  placing  a  spe- 
cial  cap  over  it.  Furthermore,  the  flat  upper  surface  of 
the  septum  205  can  be  wiped  with  an  alcohol  swab 
before  reinserting  the  plastic  needle  245,  thus  assuring 
a  sterile  connection  of  the  three-pronged  connector  241 
and  precluding  the  need  for  a  special  sterility  maintain- 
ing  cover  to  be  placed  over  the  septum  205  when  the 
connector  241  is  removed  from  the  cannula  section  220. 
It  should  also  be  understood  that  the  priming  can  be 
accomplished  by  attaching  the  connector  242  to  a 
source  of  medication  and  pumping  the  medication 
through  the  tubing  243  and  then  out  of  a  central  lumen 
249  of  the  plastic  needle  245.  The  connector  241  can 
then  be  joined  into  the  cannula  section  220. 
[0056]  FIG.  1  7  illustrates  a  needle  assembly  250  that 
is  used  to  subcutaneously  place  the  cannula  221  of  the 
injection  port  200.  The  needle  assembly  250  consists  of 
pointed  needle  251  placed  inside  the  cannula  221  .  The 
needle  251  is  joined  at  its  proximal  end  to  a  hollow  han- 
dle  252.  The  shape  of  the  proximal  end  253  of  the  nee- 
dle  handle  252  as  shown  in  FIG.  1  7  is  such  as  to  secure 
placement  of  a  finger  tip  when  pushing  the  needle  251 
and  cannula  221  through  the  skin.  After  this  is  accom- 
plished,  the  main  body  210  is  pushed  firmly  against  the 
skin  thus  effecting  a  good  adhesive  connection  of  the 
injection  part  200  onto  the  skin.  The  needle  assembly 
250  is  then  removed  and  the  connector  241  is  inserted 
into  the  cannula  section  220  as  illustrated  in  FIGS.  13, 
14,  15  and  16. 
[0057]  The  material  of  the  main  body  210  would  be  a 
low  durometer  elastomer  such  as  silicone  rubber,  poly- 
urethane  or  polyethylene.  The  cannula  section  would  be 
molded  from  a  similar  elastomer  material  but  of  a  con- 
siderably  higher  durometer.  The  connectors  241  and 
242  and  the  needle  handle  252  would  be  molded  from  a 
hard  plastic  such  as  polycarbonate.  The  main  body  210 
would  be  between  2  and  5  cm  in  diameter  with  all  other 
dimensions  being  approximately  as  scaled  from  the 
drawings  of  FIGS.  10  to  17  inclusive. 
[0058]  FIGS.  1  8  and  1  9  show  a  needle  assembly  260 
for  use  in  conjunction  with  the  injection  port  assembly 
200  of  FIGS.  1  to  8.  The  needle  assembly  260  is 
designed  to  avoid  inadvertent  needle  sticks  by  the 
patient  or  health  care  worker  who  place  the  injection 
port  assembly  200  onto  the  patient.  The  needle  assem- 
bly  260  consists  of  a  housing  261  ,  slideable  needle  262 
and  a  compressional  coil  spring  263.  The  housing  261 
consists  of  a  body  265,  a  plastic  needle  267,  a  distil  end 
section  269  and  a  bushing  271  .  The  slideable  needle 
262  consists  of  a  shaft  264,  a  needle  stop  266,  a  metal 
needle  268  and  a  finger  push  button  270. 
[0059]  In  use,  patient  receives  the  injection  port 
assembly  200  with  the  plastic  needle  267  placed  into 
the  septum  of  the  main  body  of  the  injection  port  and 
with  the  distal  end  section  269  in  contact  with  the  top  of 
the  main  body.  The  spring  263  normally  urges  the  slida- 

9 



17 EP  0  615  768  B1 18 

ble  needle  262  to  be  in  the  position  shown  in  Figure  18. 
The  patient  would  then  hold  the  body  265  between  his 
thumb  and  middle  finger  and  use  his  index  finger  to 
apply  a  force  to  the  finger  push  button  270  thus  causing 
the  slidable  needle  262  to  assume  the  position  shown  in 
Figure  19.  In  that  position,  the  needle  268  (which  would 
be  located  within  a  flexible  cannula)  would  be  used  to 
place  the  distal  end  of  the  flexible  cannula  through  the 
skin  and  into  the  subcutaneous  fat.  The  injection  port 
assembly  would  then  adhere  to  the  skin,  the  needle 
assembly  260  would  be  pulled  out,  and  the  slidable  nee- 
dle  262  would  automatically  be  placed  into  the  position 
shown  in  Figure  18.  Thus,  the  sharpened  point  of  the 
needle  268  would  be  shielded  by  the  housing  261 
thereby  precluding  inadvertent  needle  sticks.  The  nee- 
dle  assembly  260  would  then  be  disposed  of  in  the  safe, 
needle  retracted  position  shown  in  Figure  1  8. 
[0060]  A  variety  of  other  designs  of  safety  needle 
assembly  could  be  used  for  placement  of  the  needle  in 
the  injection  port  assembly,  the  common  feature  of  such 
needle  assemblies  being  that  the  sharpened  needle 
point  is  retracted  into  a  plastics  needle  housing. 
[0061]  As  will  be  apparent,  various  modifications, 
adaptations,  and  alternative  designs  will  be  possible  in 
light  of  the  above  teachings  and  the  teachings  of  EP-A- 
0615768 

Claims 

1  .  A  device  for  delivery  of  medication  from  an  external 
source  through  a  patient's  skin,  the  device  compris- 
ing  an  injection  port  assembly  (200)  having  top  and 
bottom  surfaces,  a  main  body  (210),  a  cannula  sec- 
tion  (220)  and  an  adhesive  section  (230),  the  can- 
nula  section  (220)  having  an  elongate  cannula 
(221)  with  a  central  lumen  (227)  that  protrudes  in  a 
generally  downward  direction  from  the  injection  port 
assembly  (200),  the  lumen  (227)  having  proximal 
and  distal  ends,  characterised  in  that  the  lumen's 
proximal  end  is  situated  adjacent  to  and  below  a 
septum  (205)  arranged  in  the  main  body  (210),  the 
cannula  section  (220)  further  including  two  holes 
(226),  the  holes  including  respective  engaging 
means  (225)  for  attachment  to  a  fluid  connector 
engaging  means. 

2.  A  device  according  to  Claim  1  ,  wherein  the  septum 
(205)  is  formed  integral  with  the  main  body  (210). 

3.  A  device  according  to  Claim  1  or  2,  wherein  the 
septum  (205)  is  formed  at  the  centre  of  the  main 
body  (210). 

4.  A  device  according  to  Claim  1  ,  2  or  3,  wherein  a 
stylet  needle  (251)  is  introduceable  into  the  cannula 
(221)  through  the  septum  (205). 

5.  A  device  according  to  Claim  1  ,  2  or  3,  comprising  a 

stylet  needle  (268)  retractably  mounted  in  a  hous- 
ing  (261)  from  which  housing  it  may  be  axially 
advanced  against  a  spring  bias  to  an  extended 
position  passing  through  the  main  body  (210)  and 

5  into  the  cannula  (221),  and  into  which  housing  it  is 
urged  to  retract  by  said  spring  bias  upon  withdrawal 
of  the  needle  and  after  placement  of  the  cannula 
into  the  subcutaneous  tissue  of  a  patient. 

10  6.  A  device  according  to  any  one  of  the  preceding 
claims,  wherein  the  adhesive  section  (230)  com- 
prises  a  layer  of  adhesive  (232)  provided  on  the 
bottom  of  the  main  body  (210)  for  adhesively  bond- 
ing  the  main  body  (210)  to  a  patient's  skin. 

15 
7.  A  device  according  to  any  one  of  the  preceding 

claims  and  comprising  fluid  connector  engaging 
means  (241)  attached  to  said  first-mentioned 
engaging  means  (225),  the  fluid  connector  engag- 

20  ing  means  (241)  comprising  a  quick  release  con- 
nector  connected  to  the  first-mentioned  engaging 
means  (225)  to  enable  rapid  connection  to,  or  rapid 
disconnection  from,  an  external  supply  of  medica- 
ment. 

25 
8.  A  device  according  to  any  one  of  the  preceding 

claims  and  comprising  a  removable  needle  guard 
detachably  mounted  on  the  underside  of  the  main 
body  (210)  in  surrounding  relationship  to  the  can- 

30  nula(221). 

9.  A  device  according  to  Claim  8,  wherein  the  needle 
guard  comprises  a  tubular  shield  with  a  closed  dis- 
tal  end  which  completely  encloses  the  cannula 

35  (221). 

10.  A  device  according  to  Claim  8  or  9,  wherein  the 
tubular  shield  contains  a  quantity  of  antibiotic  oint- 
ment. 

40 
11.  A  device  according  to  any  one  of  the  preceding 

claims  and  comprising  an  in-line  bacterial  filter  for 
filtering  medicament  prior  to  the  delivery  thereof  to 
a  patient  through  the  cannula  (221). 

45 
12.  A  device  according  to  any  one  of  the  preceding 

claims,  wherein  at  least  a  peripheral  region  of  the 
main  body  (210)  is  flexible  to  permit  at  least  that 
region  to  adapt  to  the  contour  of  a  patient's  skin 

so  when  the  device  is  in  place  thereon,  and  to  flex  with 
the  skin. 

13.  A  device  according  to  Claim  12,  wherein  the  main 
body  (210)  has  a  concave  upper  surface  to  provide 

55  the  flexible  peripheral  region. 

14.  A  device  according  to  any  one  of  the  preceding 
claims,  wherein  the  main  body  (210)  is  formed  as 
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one  piece. 

15.  A  device  according  to  Claim  14,  wherein  the  main 
body  (210)  and  the  cannula  section  (221)  are 
formed  together  as  a  one-piece  plastics  moulding,  s 

16.  A  device  according  to  one  of  the  preceding  claims, 
wherein  the  length  of  the  cannula  (221)  is  from  0.2 
to  0.85  cms. 

10 
Patentanspruche 

1  .  Vorrichtung  zur  Verabreichung  von  Medikamenten 
aus  einer  auBeren  Quelle  durch  die  Haut  eines 
Patienten,  wobei  die  Vorrichtung  einen  Injektions-  is 
offnungsaufbau  (200)  aufweist,  der  obere  und 
Bodenoberlachen,  einen  Hauptkorper  (210),  einen 
Kaniilenabschnitt  (220)  und  einen  Klebeabschnitt 
230)  hat,  wobei  der  Kaniilenabschnitt  (220)  eine 
verlangerte  Kaniile  (221)  mit  einem  zentralen  20 
Lumen  (227)  hat,  das  in  einer  im  allgemeinen  nach 
unten  gerichteten  Richtung  von  dem  Injektionsein- 
laBaufbau  (200)  hervorsteht,  wobei  das  Lumen 
(227)  proximale  und  distale  Enden  hat,  dadurch 
gekennzeichnet,  daB  das  proximale  Ende  des  25 
Lumens  neben  und  unter  einem  Septum  (205)  liegt, 
welches  in  dem  Hauptkorper  (210)  angeordnet  ist, 
wobei  der  Kaniilenabschnitt  (220)  ferner  zwei 
Locher  (226)  aufweist,  die  entsprechende  Eingriffs- 
mittel  (225)  fur  die  Befestigung  an  einem  Eingriffs-  30 
mittel  fur  ein  Fluidverbindungsteil  haben. 

2.  Vorrichtung  nach  Anspruch  1,  wobei  das  Septum 
(205)  einstiickig  mit  dem  Hauptkorper  (210)  gebil- 
det  ist.  35 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  wobei  das 
Septum  (205)  an  dem  Zentrum  des  Hauptkorpers 
(210)  gebildetist. 

40 
4.  Vorrichtung  nach  Anspruch  1  ,  2  oder  3,  wobei  eine 

Stilett-Nadel  (251)  in  die  Kaniile  (221)  durch  das 
Septum  (205)  einfuhrbar  ist. 

5.  Vorrichtung  nach  Anspruch  1  ,  2  oder  3  mit  einer  Sti-  45 
lett-Nadel  (268),  die  einziehbar  in  einem  Gehause 
(261)  befestigt  ist,  von  welchem  Gehause  sie  axial 
gegen  eine  Federvorspannung  in  eine  ausge- 
dehnte  Position  nach  vom  bewegt  werden  kann, 
wobei  sie  durch  den  Hauptkorper  (210)  und  in  die  so 
Kaniile  (221)  hindurchgeht,  wobei  sie  in  das 
Gehause  durch  die  Federvorspannung  nach  dem 
Zuriickziehen  der  Nadel  und  nach  dem  Anordnen 
der  Kaniile  in  das  subkutane  Gewebe  eines  Patien- 
ten  zum  Zuriickziehen  gedriickt  wird.  ss 

6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  der  Klebeabschnitt  (230)  eine 

Klebeschicht  (232)  aufweist,  die  auf  dem  Boden 
des  Hauptkorpers  (210)  fur  die  Klebebefestigung 
des  Hauptkorpers  (210)  an  der  Haut  eines  Patien- 
ten  vorgesehen  ist. 

7.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  welche  Eingriffsmittel  (241)  fur  das 
Fluidverbindungsteil  aufweist,  die  an  den  zuerst 
erwahnten  Eingriffsmitteln  (225)  befestigt  sind, 
wobei  die  Eingriffsmittel  (241)  fur  das  Fluidverbin- 
dungsteil  ein  Schnelloseverbindungsteil  aufweisen, 
das  mit  den  zuerst  erwahnten  Eingriffsmitteln  (225) 
verbunden  ist,  urn  schnelle  Verbindung  mit  oder 
schnelle  Trennung  von  einer  auBeren  Medikamen- 
tenzufuhr  zu  ermoglichen. 

8.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  mit  einem  entfernbaren  Nadelhalter, 
der  abnehmbar  auf  der  Unterseite  des  Hauptkor- 
pers  (210)  in  Umgebungsbeziehung  zu  der  Kaniile 
(221)  befestigt  ist. 

9.  Vorrichtung  nach  Anspruch  8,  wobei  der  Nadelhal- 
ter  einen  rohrformigen  Schutz  mit  einem  geschlos- 
senen  distalen  Ende  aufweist,  welches  vollig  die 
Kaniile  (221)  einschlieBt. 

10.  Vorrichtung  nach  Anspruch  8  oder  9,  wobei  der 
rohrformige  Schutz  eine  Menge  an  antibiotischer 
Salbe  aufweist. 

11.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  mit  einem  in-line  Bakterienf  ilter  zum  Fil- 
tern  des  Medikamentes  vor  dessen  Verabreichung 
an  einen  Patienten  durch  die  Kaniile  (221). 

12.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  mindestens  ein  Umfangsbereich 
des  Hauptkorpers  (210)  flexibel  ist,  urn  zu  erlau- 
ben,  daB  mindestens  sich  dieser  Bereich  der  Kon- 
tur  der  Haut  des  Patienten  anpaBt,  wenn  die 
Vorrichtung  darauf  angeordnet  wird,  und  sich  mit 
der  Haut  zu  biegen. 

13.  Vorrichtung  nach  Anspruch  12,  wobei  der  Haupt- 
korper  (210)  eine  konkave  Oberseite  hat,  urn  den 
flexiblen  Umfangsbereich  zu  schaffen. 

14.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  wobei  der  Hauptkorper  (210)  als  ein 
Stuck  gebildet  ist. 

15.  Vorrichtung  nach  Anspruch  14,  wobei  der  Haupt- 
korper  (210)  und  der  Kaniilenabschnitt  (221) 
zusammen  als  ein  einstiickiges  Kunststofformteil 
gebildet  sind. 

16.  Vorrichtung  nach  einem  der  vorhergehenden 
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Anspriiche,  wobei  die  Lange  der  Kaniile  (221)  von 
0,2  bis  0,85  cm  betragt. 

Revendications 

1  .  Dispositif  pour  distribuer  un  medicament  provenant 
d'une  source  externe  a  travers  la  peau  d'un  patient, 
le  dispositif  comprenant  un  ensemble  de  voie 
d'injection  (200)  comportant  des  surfaces  supe- 
rieure  et  inferieure,  un  corps  principal  (210),  une 
section  de  canule  (220)  et  une  section  adhesive 
(230),  la  section  de  canule  (220)  comportant  une 
canule  allongee  (221)  avec  une  lumiere  centrale 
(227)  qui  fait  saillie  dans  une  direction  generale- 
ment  vers  le  bas  depuis  I'ensemble  de  voie  d'injec- 
tion  (200),  la  lumiere  (227)  comportant  des 
extremites  proximale  et  distale,  caracterise  en  ce 
que  I'extremite  proximale  de  la  lumiere  est  situee 
adjacente  a,  et  au-dessous  de,  un  septum  (205) 
agence  dans  le  corps  principal  (210),  la  section  de 
canule  (220)  comprenant  egalement  deux  trous 
(226),  les  trous  comprenant  des  moyens  d'engage- 
ment  respectifs  (225)  pour  fixation  a  un  moyen 
d'engagement  de  raccord  de  f  luide. 

2.  Dispositif  selon  la  revendication  1  ,  dans  lequel  le 
septum  (205)  est  forme  d'un  seul  tenant  avec  le 
corps  principal  (210). 

3.  Dispositif  selon  la  revendication  1  ou  2,  dans  lequel 
le  septum  (205)  est  forme  au  centre  du  corps  prin- 
cipal  (210). 

4.  Dispositif  selon  la  revendication  1,  2  ou  3,  dans 
lequel  une  aiguille  de  type  stylet  (251)  peut  etre 
introduite  dans  la  canule  (221)  a  travers  le  septum 
(205). 

5.  Dispositif  selon  la  revendication  1  ,  2  ou  3,  compre- 
nant  une  aiguille  de  type  stylet  (268)  montee  avec 
possibility  de  retraction  dans  un  boTtier  (261),  a  par- 
tir  duquel  boTtier  elle  peut  etre  avancee  axialement 
a  I'encontre  de  la  sollicitation  d'un  ressort  jusqu'a 
une  position  deployee  passant  a  travers  le  corps 
principal  (210)  et  dans  la  canule  (221),  et  dans 
lequel  boTtier  elle  est  amenee  a  se  retracter  par 
ladite  sollicitation  du  ressort  lors  de  I'extraction  de 
I'aiguille  et  apres  positionnement  de  la  canule  dans 
le  tissu  sous-cutane  d'un  patient. 

6.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  la  section  adhesive 
(230)  comprend  une  couche  d'adhesif  (232)  situee 
sur  la  surface  inferieure  du  corps  principal  (210) 
pour  lier  par  adhesif  le  corps  principal  (210)  a  la 
peau  d'un  patient. 

7.  Dispositif  selon  I'une  quelconque  des  revendica- 

tions  precedentes  et  comprenant  un  moyen  d'enga- 
gement  de  raccord  de  f  luide  (241)  fixe  audit  moyen 
d'engagement  precite  (225),  le  moyen  d'engage- 
ment  de  raccord  de  f  luide  (241)  comprenant  un  rac- 

5  cord  rapide  relie  au  moyen  d'engagement  precite 
(225)  pour  permettre  une  connexion  rapide  a,  ou 
une  deconnexion  rapide  de,  une  source  externe  de 
medicament. 

10  8.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes  et  comprenant  un  pare-aiguille 
amovible  monte,  avec  possibility  de  separation,  sur 
le  dessous  du  corps  principal  (210)  autour  de  la 
canule  (221). 

15 
9.  Dispositif  selon  la  revendication  8,  dans  lequel  le 

pare-aiguille  comprend  une  enveloppe  tubulaire 
avec  une  extremite  distale  fermee  qui  enferme 
completement  la  canule  (221). 

20 
1  0.  Dispositif  selon  la  revendication  8  ou  9,  dans  lequel 

I'enveloppe  tubulaire  renferme  une  quantite 
d'onguent  antibiotique. 

25  11.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes  et  comprenant  un  filtre  a  bacte- 
ries  pour  filtrer  un  medicament  avant  de  le 
distribuer  a  un  patient  via  la  canule  (221). 

30  12.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  au  moins  une  region 
peripherique  du  corps  principal  (210)  est  flexible 
pour  permettre  au  moins  a  ladite  region  de  s'adap- 
ter  au  contour  de  la  peau  d'un  patient  lorsque  le  dis- 

35  positif  est  place  sur  la  peau,  et  de  flechir  avec  la 
peau. 

13.  Dispositif  selon  la  revendication  12,  dans  lequel  le 
corps  principal  (210)  comporte  une  surface  supe- 

40  rieure  concave  pour  former  la  region  peripherique 
flexible. 

14.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  le  corps  principal 

45  (210)  est  fait  d'une  seule  piece. 

1  5.  Dispositif  selon  la  revendication  1  4,  dans  lequel  le 
corps  principal  (210)  et  la  section  de  canule  (221) 
sont  formes  conjointement  en  un  moulage  de  plas- 

50  tique  d'une  seule  piece. 

16.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  la  longueur  de  la 
canule  (221)  est  comprise  entre  0,2  et  0,85  cm. 

55 
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