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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  Field  of  the  Invention.  The  present  invention  s 
relates  to  hypodermic  syringes.  More  particularly,  the 
present  invention  relates  to  a  syringe  having  structure 
for  withdrawing  the  hypodermic  needle  into  the  syringe 
barrel  after  use. 
[0002]  Description  of  Related  Information.  Gener-  10 
ally  speaking,  a  syringe  includes  a  cylindrical  barrel 
commonly  made  of  thermoplastic  material  or  glass,  hav- 
ing  a  distal  end  connected  to  a  sharpened  needle  can- 
nula  and  a  proximal  end  adapted  to  receive  a  stopper 
and  plunger  assembly.  15 
[0003]  In  recent  years  there  has  developed  an 
increased  concern  regarding  the  transfer  of  disease, 
infection  or  the  like  to  syringe  users  and  health  care  pro- 
fessionals  who  accidentally,  or  through  negligent  han- 
dling,  stick  themselves  with  hypodermic  needles  while  20 
disposing  of  used  hypodermic  syringe  products.  In 
many  areas  in  a  hospital,  where  needle  cannula  prod- 
ucts  are  used,  disposal  bins  are  provided  so  that  a 
syringe  or  other  needle  cannula  product  may  be  imme- 
diately  discarded  in  a  safe  rigid  container.  However,  25 
there  are  areas  of  medical  practice,  such  as  emergency 
rooms,  where  disposal  containers  are  not  readily  availa- 
ble  or  practical,  and  where  products  having  self-con- 
tained  safety  features  are  desirable.  In  theory,  after  such 
a  syringe  is  used  to  inject  medication  or  for  another  pur-  30 
pose,  a  safety  device  contained  within  the  syringe  is 
activated  to  prevent  further  contact  with  the  sharp  nee- 
dle  tip.  One  type  of  safety  syringe  includes  structure 
which  allows  the  withdrawal  of  the  hypodermic  needle 
into  the  syringe  barrel  to  minimize  the  chance  of  further  35 
contact  with  the  sharp  needle  tip.  A  syringe  with  its  nee- 
dle  withdrawn  can  be  more  safely  transported  to  a  dis- 
posal  system. 
[0004]  One  such  prior  art  retractable  needle  syringe 
includes  a  frangible  zone  which  allows  separation  of  the  40 
forward  wall  of  the  barrel,  which  is  connected  to  the 
hypodermic  needle,  from  the  side  wall  of  the  barrel.  The 
syringe  also  contains  structure  on  the  interior  of  the  for- 
ward  wall  and  the  exterior  of  the  piston  for  selectively 
attaching  the  piston  to  the  forward  wall  so  that  the  user  45 
can  forcibly  twist  the  piston  to  break  the  frangible  means 
and  draw  the  forward  wall,  including  the  hypodermic 
needle,  into  the  syringe  barrel.  This  design  requires  a 
compromise  in  the  design  of  the  syringe  barrel.  The  bar- 
rel  must  be  strong  enough  to  remain  intact  during  nor-  so 
mal  use  yet  weak  enough  to  be  sheared  apart  by  any 
user  regardless  of  strength. 
[0005]  Many  prior  art  retractable  needle  syringes  have 
deficiencies  similar  to  that  described  above.  In  particu- 
lar,  the  needle  or  the  needle  carrier  of  a  retractable  nee-  55 
die  syringe  must  be  securely  held  by  the  syringe  barrel 
during  normal  use  which  often  includes  substantial 
hydraulic  pressures  experienced  during  injection  espe- 

cially  with  highly  viscous  liquids,  and  substantial  forces 
including  piercing  rubber  stoppers  of  medication  vials. 
The  syringe  barrel  must  hold  the  needle  carrier  to  a 
degree  that  it  will  not  be  overcome  by  the  forces  of  nor- 
mal  use  and  still  be  disengagable  through  forces 
applied  to  a  relatively  flexible  and  weak  plunger  rod 
which  extends  from  the  open  proximal  end  of  the 
syringe  barrel.  Many  prior  art  syringes  recite  designs 
that  when  made  sufficient  to  withstand  the  forces  of  nor- 
mal  use,  the  needle  or  needle  carrier  cannot  be  easily 
disengaged.  On  the  other  hand,  easy  disengagement  of 
the  needle  or  needle  carrier  will  lead  to  a  structure  that 
cannot  withstand  the  forces  of  normal  use. 
[0006]  Many  prior  art  retractable  needle  syringes 
teach  structures  which  require  additional  distal  move- 
ment  of  the  plunger  to  attach  the  plunger  to  the  needle 
carrier  or  needle.  Accordingly,  after  the  injection  proc- 
ess  is  completed,  and  the  needle  is  removed  from  the 
patient,  the  user  advances  the  plunger  rod  further  to 
secure  the  plunger  rod  to  the  needle  carrier  or  needle 
for  withdrawing  into  the  syringe  barrel.  These  structures 
leave  valuable  medication,  or  residual  bodily  fluid  such 
as  blood,  in  the  syringe  barrel.  The  volume  of  trapped  or 
wasted  medication  is  a  function  of  the  axial  movement 
of  the  plunger  from  its  position  in  the  barrel  at  the  end  of 
injection  to  its  further  distal  position  in  the  barrel  when  it 
is  secured  to  the  needle  or  needle  carrier.  Also,  this 
trapped  medication  or  fluid  is  often  forcibly  expelled  ran- 
domly  into  the  healthcare  environment  while  connecting 
the  plunger  to  the  needle  carrier. 
[0007]  Many  prior  art  syringe  designs  allow  the 
repeated  connection  and  disconnection  of  the  plunger 
rod  to  the  carrier  and  repeated  withdrawal  and  re-expo- 
sure  of  the  needle.  Under  certain  circumstances  this 
can  be  undesirable  since  it  leads  to  accidental  or  unau- 
thorized  reuse  of  a  contaminated  syringe. 
[0008]  Also,  most  prior  art  retractable  needle  syringe 
designs  do  not  provide  structure  for  retaining  the  needle 
in  its  retracted  position  within  the  barrel,  and  although 
the  needle  may  be  permanently  attached  to  the  plunger 
rod  preventing  further  reuse  of  the  syringe,  the  needle 
may  still  be  accidentally  projected  back  out  of  the 
syringe  where  it  presents  a  safety  hazard. 
[0009]  US  5,  1  88,60  1  describes  and  claims  a  disposa- 
ble  safety  syringe  assembly  comprising: 

(a)  a  substantially  elongated  barrel  assembly,  said 
barrel  assembly  having  a  forward  end,  a  rearward 
end,  an  exterior  surface  and  an  interior  surface, 
with  the  interior  surface  defining  an  interior  space, 
and  wherein  the  barrel  assembly  is  open  ended  in 
its  rearward  end,  and  wherein  the  forward  end  is 
provided  with  a  contracted  neck  portion  having  a 
bore  extending  at  least  partially  therethrough,  and  a 
needle  breakable  seal  at  the  end  thereof; 
(b)  a  backward  and  forward  slidable  needle  assem- 
bly,  disposed  within  said  barrel  assembly,  said  nee- 
dle  assembly  including  a  substantially  cylindrical 
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hub  member  having  a  forward  end  and  a  rearward 
end,  wherein  the  rearward  end  is  provided  with  a 
locking  member,  and  the  forward  end  is  provided 
with  a  constricted  neck  portion  said  hub  member 
further  having  a  bore  therethrough  for  communicat-  5 
ing  with  the  interior  space  of  the  barrel  assembly; 
and 
wherein  said  constricted  neck  portion  of  said  nee- 
dle  assembly  is  of  a  size  and  shape  to  removably 
wedge  fit  within  the  constricted  neck  portion  of  said  w 
barrel  assembly,  and 
wherein  said  needle  assembly  further  includes  a 
hollow  needle  mounted  within  the  forward  end  of 
said  hub  member  and  passing  through  said  con- 
stricted  neck  portion;  and  75 
(c)  a  plunger  assembly  including  a  rod  portion  mov- 
able  with  respect  to  the  syringe  barrel  assembly, 
said  rod  portion  including  a  gasket  member 
mounted  on  the  rod  near  its  forward  end,  and  termi- 
nating  with  a  locking  member  at  its  forward  end,  20 
said  locking  member  being  capable  of  locking  and 
unlocking  with  the  locking  member  of  the  needle 
assembly; 
(d)  wherein  said  locking  member  on  said  needle 
assembly  consists  of  the  female  half  of  a  1A-turn  "T"  25 
mechanism 

[0010]  GB-A  2,  266,667  describes  a  syringe  with  a 
needle-mounting  endpiece  detachably  coupled  to  the 
barrel  by  means  of  projections  and  annular  grooves.  30 
The  plunger  has  flanges  which  slide  within  guides  so  as 
to  prevent  rotation  of  the  plunger  within  the  barrel  and 
has  a  bayonet-type  fixture  for  engagement  in  a  channel 
of  the  endpiece  so  as  to  enable  coupling  therewith  and 
subsequent  retraction  of  the  endpiece  an  needle  into  35 
the  barrel.  After  such  retraction,  the  plunger  may  be 
locked  within  the  barrel  by  the  engagement  of  protru- 
sions  on  flanges  with  protrusions  of  the  barrel,  thereby 
to  prevent  re-use  of  the  syringe. 
[0011]  In  US  5,  273,  543,  a  safety  needle  syringe  a  40 
safety  needle  syringe  includes  a  barrel  having  an  inside 
surface  defining  a  chamber,  an  open  proximal  end  and 
a  distal  end.  A  movable  needle  carrier  is  positioned  in 
fluid-tight  engagement  with  the  inside  surface  of  the 
barrel  and  includes  a  distal  end,  a  proximal  end  and  a  45 
passageway  there  through  in  fluid  communication  with 
the  chamber.  A  needle  cannula  projects  outwardly  from 
the  distal  end  of  the  carrier  and  includes  a  lumen  in  fluid 
communication  with  the  passageway.  A  plunger  assem- 
bly  slidably  positioned  in  fluid  tight  engagement  with  the  so 
inside  surface  of  the  barrel.  Structure  is  providing  for 
allowing  the  distal  end  of  the  plunger  to  engage  the  car- 
rier  for  allowing  axially  directed  and  rotational  forces 
applied  to  the  proximal  end  of  the  plunger  to  be  trans- 
mitted  to  the  carrier.  Control  structure  is  provided  for  55 
helping  to  prevent  movement  of  the  carrier  with  respect 
to  the  barrel  during  normal  use  of  the  syringe  while  the 
control  structure  is  in  a  first  locked  position  and  for 

allowing  the  carrier  to  be  moved  proximally  into  the 
chamber  through  forces  applied  to  the  plunger  while  the 
control  means  is  in  a  second  unlocked  position. 
[001  2]  Although  the  prior  art  teaches  many  different 
syringe  assemblies  having  the  capacity  to  withdraw  the 
needle  into  the  syringe  barrel  after  use,  there  still  exists 
a  need  for  a  simple,  straight-forward,  reliable,  easily  fab- 
ricated  retractable  needle  syringe  having  locking  struc- 
ture  for  holding  the  needle  in  a  position  with  respect  to 
the  barrel  which  is  strong  enough  to  resist  the  often  sub- 
stantial  forces  experienced  during  normal  use  and 
which  is  easily  de-activated  to  lower  the  force  required 
for  withdrawing  the  needle  into  the  barrel.  There  is  also 
a  need  for  a  retractable  needle  syringe  that  does  not 
waste  medication  by  requiring  additional  axial  motion  of 
the  plunger  rod  to  secure  the  plunger  rod  to  the  needle 
carrier.  There  is  also  a  need  for  a  one-way  locking 
mechanism  so  that  when  the  plunger  rod  is  secured  to 
the  carrier  it  will  not  disconnect  from  the  carrier;  finally, 
when  the  needle  is  withdrawn  inside  the  barrel  there  is 
a  need  for  the  locking  mechanism  to  prevent  the  needle 
from  being  later  moved  so  that  it  projects  out  of  the  bar- 
rel. 

SUMMARY  OF  THE  INVENTION 

[0013]  A  retractable  needle  syringe  of  the  present 
invention  includes  an  elongate  barrel  having  an  inside 
surface  defining  a  chamber,  an  open  proximal  end  and 
a  distal  end.  An  elongate  plunger  is  slidably  positioned 
in  fluid-tight  engagement  with  the  inside  surface  of  the 
barrel.  The  plunger  includes  a  distal  end,  a  proximal  end 
extending  outwardly  from  the  open  end  of  the  barrel, 
and  a  radially  directed  projection  on  the  distal  end  of  the 
plunger  rod.  A  movable  carrier  is  positioned  in  fluid-tight 
engagement  with  the  inside  surface  of  the  barrel,  the 
carrier  includes  an  outside  surface,  a  distal  end,  a  prox- 
imal  end,  and  a  passageway  therethrough  in  fluid  com- 
munication  with  the  chamber.  The  proximal  end  of  the 
carrier  includes  an  open-ended  groove  which  is  sized 
and  shaped  to  receive  the  plunger  projection.  The 
groove  includes  an  axial  portion  and  a  circumferential 
portion.  The  plunger  is  movable  axially,  distally  and 
proximally,  so  that  the  plunger  projection  can  enter  and 
exit  the  axial  portion  of  the  groove.  Rotation  of  the 
plunger  with  respect  to  the  carrier  causes  the  projection 
to  enter  the  circumferential  portion  of  the  groove  con- 
taining  or  trapping  said  projection  so  that  said  plunger 
rod  can  apply  axially  directed  force  and  rotationally 
directed  force  to  the  carrier.  A  needle  cannula  projects 
outwardly  from  the  distal  end  of  the  carrier.  The  cannula 
includes  a  distal  end,  a  proximal  end  and  a  lumen  there- 
through  in  fluid  communication  with  the  passageway  of 
the  carrier.  Control  structure  is  provided  to  prevent 
movement  of  the  carrier  with  respect  to  the  barrel  during 
normal  use  of  the  syringe  while  the  control  means  is  in 
a  first  locked  position,  and  the  allowing  the  carrier  to  be 
moved  proximally  into  the  chamber  of  the  barrel  through 
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forces  applied  to  the  plunger  while  the  control  means  is 
in  a  second  unlocked  position.  Transition  between  the 
first  locked  position  and  the  second  unlocked  position 
and  withdrawing  the  cannula  into  the  barrel  is  accom- 
plished  by  at  least  two  motions  of  the  plunger  with 
respect  to  the  barrel  while  the  distal  end  of  the  plunger 
engages  the  carrier.  The  first  motion  is  rotational  to 
rotate  the  carrier  with  respect  to  the  barrel  through  an 
acute  angular  rotation  followed  by  a  second  axial  motion 
proximally  directed  to  move  the  carrier  into  the  barrel  far 
enough  so  that  the  distal  end  of  the  cannula  does  not 
extend  beyond  the  distal  end  of  the  barrel.  Means  are 
provided  for  locking  the  radially  directed  projection  on 
the  plunger  rod  in  the  circumferential  portion  of  the 
open-ended  groove.  The  invention  also  envisages  that 
the  radially  directed  projection  can  be  on  the  proximal 
end  of  the  carrier,  with  the  groove  being  on  the  plunger 
rod. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0014] 

Fig.  1  is  a  perspective  view  of  a  preferred  embodi- 
ment  of  the  retractable  needle  syringe  of  the 
present  invention. 
Fig  2  is  an  exploded  view  showing  the  assembly  of 
the  syringe  of  Fig.  1  . 
Fig.  3  is  an  enlarged  partial  view  of  Fig.  2  illustrating 
the  distal  end  of  the  syringe  barrel,  the  plunger  rod 
and  the  carrier. 
Fig.  4  is  a  side  elevation  view  of  the  distal  end  of  the 
plunger  of  Fig.  3. 
Fig.  5  is  a  side  elevation  view  of  the  proximal  end  of 
the  carrier  of  Fig.  3. 
Fig.  6  is  a  partial  cross-sectional  side  elevation  view 
of  the  syringe  of  Fig.  1  illustrating  the  position  of  the 
plunger  as  medication  is  being  expelled  from  the 
syringe. 
Fig.  7  is  the  syringe  of  Fig.  6  illustrating  the  position 
of  the  plunger  rod  after  medication  has  been 
expelled  from  the  syringe.  Fig.  8  is  the  syringe  of 
Fig.  7  illustrating  the  locking  of  the  plunger  to  the 
carrier. 
Fig.  9  is  the  syringe  of  Fig.  8  illustrating  the  unlock- 
ing  of  the  carrier  from  the  barrel. 
Fig.  10  is  the  syringe  of  Fig.  9  illustrating  the  needle 
carrier  and  the  needle  withdrawn  into  the  barrel. 
Fig.  1  1  is  the  syringe  of  Fig.  10  wherein  the  needle 
carrier  and  needle  are  further  withdrawn  into  the 
barrel  to  a  locked  position,  and  the  proximal  end  of 
the  plunger  rod  is  broken  off  and  removed  from  the 
distal  end  of  the  plunger  rod. 
Fig.  12  is  an  alternative  embodiment  of  the  carrier 
and  needle  of  the  present  invention. 
Fig.  13  is  an  alternative  embodiment  of  the  carrier 
and  plunger  of  the  present  invention. 

DETAILED  DESCRIPTION 

[0015]  While  this  invention  is  satisfied  by  embodi- 
ments  in  many  different  forms,  there  are  shown  in  the 

5  drawings  and  will  be  herein  described  in  detail  preferred 
embodiments  of  the  invention  with  the  understanding 
that  the  present  disclosure  is  to  be  considered  exem- 
plary  of  the  principles  of  the  invention  and  is  not 
intended  to  limit  the  scope  of  the  invention  to  the 

10  embodiments  illustrated.  The  scope  of  the  invention  will 
be  measured  by  the  appended  claims  and  their  equiva- 
lents. 
[0016]  Adverting  to  Figs.  1-11,  a  retractable  needle 
syringe  assembly  20  includes  an  elongate  barrel  21 

15  having  an  inside  surface  22  defining  a  chamber  23.  Bar- 
rel  21  also  includes  an  open  proximal  end  25  and  a  dis- 
tal  end  27. 
[0017]  For  the  purposes  of  the  description  of  the 
present  invention,  the  term  "distal  end"  is  intended  to 

20  refer  to  the  end  of  the  syringe  from  which  the  needle 
cannula  projects,  whereas  the  term  "proximal  end"  is 
intended  to  refer  to  the  end  of  the  syringe  closest  to  the 
holder  of  the  syringe  and  furthest  from  the  tip  of  the  nee- 
dle. 

25  [0018]  A  movable  needle  carrier  28  is  positioned  in 
fluid-tight  engagement  with  inside  surface  22  of  barrel 
21  at  distal  end  27.  The  needle  carrier  includes  a  distal 
end  29,  a  proximal  end  31  and  a  passageway  32  there- 
through  in  fluid  communication  with  chamber  23.  In  this 

30  preferred  embodiment,  the  carrier  includes  circumferen- 
tial  groove  33.  Annular  elastomer  ring  34  is  positioned  in 
groove  33  and  contacts  the  inside  surface  of  the  barrel 
to  help  provide  a  fluid-tight  engagement  between  the 
inside  surface  of  the  barrel  and  the  carrier.  The  elasto- 

35  meric  ring  can  have  a  variety  of  cross-sectional  shapes, 
such  as  circular,  rectangular,  square  and  the  like.  It  is 
within  the  purview  of  the  present  invention  to  include  a 
carrier  without  an  elastomeric  ring.  Such  a  carrier  can 
be  made  of  plastic  and  have  an  annular  rib  molded  in  its 

40  body.  The  annular  rib  can  be  shaped  to  be  resilient. 
Also,  the  annular  rib  could  be  rigid  and  a  fluid-tight  seal 
with  the  barrel  can  be  achieved  by  relying  on  the  resil- 
iency  of  the  barrel.  Also,  the  carrier  can  be  mounted  to 
the  barrel  through  threaded  structure  on  the  outside  of 

45  the  carrier  and  the  inside  of  the  distal  end  of  the  barrel. 
[001  9]  A  needle  cannula  37  projects  outwardly  from 
distal  end  29  of  the  carrier.  Cannula  37  includes  a  distal 
end  38,  a  proximal  end  39  and  a  lumen  therethrough  in 
fluid  communication  with  passageway  32.  The  needle 

so  cannula  in  this  embodiment  includes  sharpened  distal 
tip  41  to  facilitate  use  of  the  needle  to  pierce  the  skin  for 
delivery  of  therapeutic  liquids  or  the  removal  of  bodily 
fluids  such  as  blood.  In  this  embodiment  the  needle  is 
fixedly  attached  to  the  carrier. 

55  [0020]  The  present  invention  includes  a  plunger  42  sli- 
dably  positioned  in  fluid-tight  engagement  with  the 
inside  surface  of  the  barrel.  In  this  embodiment,  plunger 
means  includes  an  elongate  plunger  rod  43,  having 
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proximal  end  44  and  distal  end  45,  and  an  annular  seal- 
ing  ring  46  contained  between  distal  sealing  ring  flange 
47  and  proximal  sealing  ring  flange  49.  Annular  sealing 
ring  46  can  have  a  variety  of  cross-sectional  shapes, 
such  as  circular,  rectangular,  square  and  the  like.  The 
purpose  of  the  sealing  ring  is  to  provide  a  fluid-tight 
engagement  between  the  plunger  and  the  barrel.  It  is 
within  the  scope  of  the  present  invention  to  include  a 
plunger  without  a  separate  annular  sealing  ring.  Such  a 
plunger  could  be  made  entirely  of  plastic  and  have  an 
annular  rib  molded  around  in  the  approximate  position 
of  the  annular  sealing  ring  46  of  the  preferred  embodi- 
ment.  This  rib,  however,  would  be  integrally  molded  with 
the  plunger  and  shaped  to  be  resilient  or  deflectable  to 
achieve  the  fluid-tight  seal  with  the  barrel.  Also,  the 
annular  rib  could  be  formed  to  be  relatively  rigid  and  the 
barrel  molded  with  a  thin  sidewall  so  that  the  fluid-tight 
seal  is  achieved  through  the  deflection  or  resiliency  of 
the  barrel.  The  plunger  rod  is  accessible  outside  of  the 
proximal  end  of  the  barrel  and  is  provided  to  move  the 
sealing  ring  along  the  barrel  to  force  fluid  into  and  out  of 
the  chamber  through  the  passageway.  A  plunger  rod 
flange  50  is  provided  as  a  convenient  structure  for 
applying  force  to  move  the  plunger  rod  with  respect  to 
the  barrel.  Barrel  flange  51  is  provided  to  assist  the  user 
in  providing  axial  force  between  the  plunger  rod  and  the 
barrel. 
[0021]  Engagement  means  is  provided  for  allowing 
the  distal  end  of  the  plunger  rod  to  engage  the  carrier  for 
allowing  proximally  directed  forces  and  rotational  forces 
applied  to  the  plunger  to  be  transmitted  to  the  carrier.  In 
this  embodiment,  engagement  means  includes  a  radi- 
ally  directed  projection  55  on  distal  end  45  of  the 
plunger  rod.  In  this  preferred  embodiment,  there  are  two 
radially  directed  projections  55.  The  second  radially 
directed  projection  is  on  the  opposite  side  of  the  distal 
end  of  the  plunger  rod.  Both  projections  will  function  in 
the  same  manner.  Engagement  means  further  includes 
an  open-ended  groove  57  on  proximal  end  31  of  the 
needle  carrier.  Groove  57  is  sized  and  shaped  to 
receive  plunger  projection  55.  Groove  57  includes  an 
axial  portion  58  and  a  circumferential  portion  59.  In  this 
preferred  embodiment,  there  are  two  open-ended 
grooves  57  with  the  second  open-ended  groove  being 
on  the  opposite  side  of  the  carrier  as  the  first  open- 
ended  groove.  Proximal  end  31  of  the  needle  carrier 
includes  recess  35  which  is  sized  and  shaped  to  receive 
the  distal  end  of  the  plunger  rod  with  minimal  air  space 
between  the  distal  end  of  the  plunger  rod  and  the  and 
the  recess  in  the  carrier.  As  best  illustrated  in  Figs.  6 
and  7  the  plunger  is  movable  axially,  distally  and  proxi- 
mally,  so  that  the  plunger  projection  55  can  enter  and 
exit  axial  portion  58  of  groove  57.  Rotation  of  the 
plunger  with  respect  to  the  carrier  causes  projection  55 
to  enter  circumferential  portion  59  of  the  groove  wherein 
the  groove  contains  the  projection  so  that  the  plunger 
rod  can  be  used  to  apply  axial  directed  and  rotationally 
directed  force  to  the  carrier. 

[0022]  The  radial  directed  projection  and  circumferen- 
tial  portion  of  the  open-ended  groove  are  designed  for  a 
single  use.  Specifically,  when  the  plunger  is  advanced 
to  its  most  distal  position,  expelling  medication  in  the 

5  syringe,  the  plunger  rod  may  be  rotated  clockwise,  as 
best  illustrated  in  Fig.  8,  to  cause  radial  directed  projec- 
tion  55  to  enter  circumferential  portion  59.  The  projec- 
tion  and  the  circumferential  portion  of  the  open-ended 
groove  are  configured  so  that  when  the  projection  is 

10  positioned  in  the  circumferential  portion,  the  projection 
is  locked  in  the  circumferential  portion  and  cannot  be 
removed  therefrom.  In  this  embodiment,  the  locking 
function  is  accomplished  by  having  locking  edges  56  on 
the  projection  which  snap  into  and  engage  locking 

15  edges  60  of  the  circumferential  portion,  as  best  illus- 
trated  in  Fig.  8.  This  feature  prevents  use  of  the  syringe 
once  projection  55  is  locked  into  circumferential  portion 
59.  Various  shapes  and  configurations  can  be  used  for 
a  projection  which  locks  into  the  circumferential  portion 

20  of  the  groove.  Additional  sheet  metal  fasteners  may  be 
used  on  the  projection  and/or  in  the  groove  to  make  a 
secure  locking  arrangement.  Locking  may  also  be 
accomplished  through  the  use  of  encapsulated  adhe- 
sive  wherein  the  adhesive  capsules  are  broken  when 

25  the  projection  enters  the  circumferential  portion  of  the 
groove.  Also,  it  is  within  the  purview  of  the  present 
invention  to  have  the  projection  extending  radially 
inwardly  from  the  recess  in  the  carrier  and  have  the 
groove  formed  on  the  distal  end  of  the  plunger.  This 

30  embodiment  would  function  in  the  same  manner  as 
described  above  with  the  projection  moving  from  the 
plunger  to  the  carrier  and  the  groove  moving  from  the 
carrier  to  the  plunger. 
[0023]  The  present  invention  includes  control  means 

35  for  helping  prevent  movement  of  the  needle  carrier  with 
respect  to  the  barrel  when  the  control  means  is  in  a  first 
locked  position,  and  for  allowing  the  carrier  to  be  moved 
proximally  into  said  chamber  when  the  control  means  is 
in  a  second  unlocked  position.  The  preferred  embodi- 

40  ment,  control  means  includes  control  groove  61  on  out- 
side  surface  36  of  the  carrier.  In  this  embodiment  there 
are  two  control  grooves,  one  on  each  side  of  the  carrier. 
Each  control  groove  includes  a  closed  proximal  end  62 
and  an  open  distal  end  63.  Inwardly  directed  projections 

45  65  on  the  inside  surface  of  the  barrel  are  positioned 
within  the  grooves  when  the  carrier  is  at  the  distal  end  of 
the  barrel.  In  this  embodiment,  the  projections  are  cylin- 
drical  having  a  circularly-shaped  cross-section.  As  illus- 
trated  in  Figs.  6,  7  and  8,  the  projections  prevent 

so  proximal  and  distal  motion  of  the  carrier  with  respect  to 
the  barrel  when  the  projections  are  in  closed  ends  62  of 
control  grooves  61  .  Accordingly,  substantial  axial  force 
can  be  applied  in  a  proximal  or  distal  direction  without 
forcing  the  carrier  into  the  barrel  or  removing  it  from  the 

55  barrel  and  rendering  the  syringe  unusable.  The  distal 
end  of  the  barrel  may  also  have  an  inwardly  projecting 
flange  to  resist  distal  motion  of  the  carrier  out  of  the  bar- 
rel. 

5 



9 EP  0  704  225  B1 10 

[0024]  In  order  to  help  resist  rotational  motion  of  the 
carrier  away  from  closed  end  62  of  the  grooves  with 
respect  to  projections  65,  each  groove  includes  a 
restriction  or  area  of  reduced  depth  67  adjacent  to 
closed  end  62.  The  area  of  restriction  or  reduce  depth  is 
shallower  than  the  length  of  projection  65  so  that  addi- 
tional  rotational  force  is  required  to  move  the  carrier  into 
and  out  of  a  position  where  projections  65  are  posi- 
tioned  at  closed  ends  62  of  the  grooves.  The  restriction 
in  this  invention  can  also  be  an  area  of  reduced  width  in 
the  groove  adjacent  to  the  closed  end  which  is  config- 
ured  so  that  additional  rotational  force  is  required  to 
move  the  carrier  into  and  out  of  the  position  where  pro- 
jections  65  are  positioned  at  closed  ends  62  of  the 
grooves. 
[0025]  The  syringe  of  the  present  invention  can  be 
used  in  the  same  manner  as  a  conventional  hypodermic 
syringe  following  known  and  accepted  safe  usage  pro- 
cedures.  At  the  end  of  the  injection  stroke  which  delivers 
medication  to  the  patient,  as  illustrated  in  Fig.  7,  the 
user  rotates  the  plunger  clockwise  with  respect  to  the 
barrel,  as  illustrated  in  Fig.  8,  so  that  the  radial  directed 
projection  55  on  the  distal  end  of  the  plunger  rod  enters 
circumferential  portion  59  of  open  ended  groove  57.  In 
this  preferred  embodiment,  the  projection  is  now  locked 
in  the  groove.  Any  attempt  to  unlock  the  projection  will 
cause  locking  edges  56  on  the  projection  to  engage 
locking  edges  60  in  the  open-ended  groove.  Accord- 
ingly,  in  a  preferred  embodiment,  this  step  cannot  be 
reversed. 
[0026]  It  should  be  noted  that  a  major  advantage  of 
the  present  invention  is  that  it  can  be  configured  to  expel 
almost  all  of  the  medication  in  the  chamber  during  the 
injection  process  because  additional  distal  movement  of 
the  plunger  rod  is  not  necessary  to  secure  the  plunger 
rod  to  the  needle  carrier,  only  rotational  force  is  required 
to  accomplish  this  result. 
[0027]  This  preferred  embodiment  also  includes 
means  for  aligning  the  plunger  with  respect  to  the  barrel 
so  that  radial  directed  projection  55  on  the  plunger 
enters  axial  portion  58  of  open  ended  groove  57  upon 
distally  directed  axial  motion  of  the  plunger  only,  without 
requiring  the  operator  to  rotate  the  plunger  with  respect 
to  the  barrel  or  the  carrier.  In  the  preferred  embodiment, 
a  substantial  portion  of  the  elongate  plunger  rod  is 
formed  of  four  longitudinal  equally  spaced  ribs  52  hav- 
ing  a  plus-sign  shaped  cross-section.  The  space 
between  two  adjacent  ribs  functions  as  a  longitudinal 
groove  along  the  plunger  rod.  Rotation  of  the  plunger 
rod  with  respect  to  the  barrel  can  be  prevented  by  pro- 
viding  an  inwardly  directed  tab  or  projection  in  the  barrel 
which  projects  into  the  groove  or  the  space  between  the 
ribs  52.  In  this  embodiment,  an  inwardly  directed  tab  is 
formed  by  molding  said  barrel  with  H-shaped  gap  69  in 
the  barrel  wall  resulting  in  cantilever  tabs  70  being 
formed  in  the  barrel  wall.  After  molding,  the  cantilever 
tabs  70  are  pressed  inwardly  through  the  use  of  pres- 
sure  or  pressure  and  heat  to  form  inwardly  projecting 

tabs  as  best  illustrated  in  Fig.  10.  These  tabs  prevent 
rotation  of  the  plunger  rod  and  can  be  used  to  align  the 
plunger  rod  projection  with  the  axial  portion  of  the  open- 
ended  groove.  Any  inwardly  directed  projection,  formed 

5  in  the  barrel  or  by  a  separate  element  attached  to  the 
barrel  can  be  used  to  prevent  retention  of  the  plunger. 
After  the  projection  enters  the  open-ended  groove  in  the 
carrier  it  is  not  desirable  to  prevent  rotation  of  the 
plunger  rod.  Accordingly,  cutouts  71  are  provided  in  the 

10  plunger  rod  to  allow  rotation  of  the  plunger  rod  with 
respect  to  the  barrel  when  the  radially  directed  projec- 
tion  55  is  in  open-ended  groove  57.  Rotation  is  allowed 
because  the  cutouts  71  are  deeper  than  the  projection 
distance  of  tab  70.  As  will  be  described  in  more  detail 

15  hereinafter,  tabs  70  also  serve  as  a  locking  means  to 
hold  the  plunger  rod  in  the  retracted  position  after  the 
needle  is  withdrawn  into  the  barrel. 
[0028]  After  medication  is  expelled  and  the  plunger 
rod  is  rotated  clockwise  to  engage  the  carrier  so  that  the 

20  radially  directed  projection  55  is  locked  in  circumferen- 
tial  portion  59  of  open-ended  groove  57,  the  plunger  rod 
is  permanently  attached  to  the  carrier.  To  disconnect  the 
carrier  from  the  barrel  additional  clockwise  rotational 
force  is  applied  to  the  plunger  rod  flange  50,  as  best 

25  illustrated  in  Fig.  9.  This  additional  rotation  causes  nee- 
dle  carrier  28  to  rotate  clockwise  disengaging  inwardly 
directed  projections  65  from  the  closed  proximal  ends 
62  of  control  groove  61  by  forcing  the  projection  past  the 
area  of  reduced  depth  67  in  each  control  groove  and 

30  forcing  the  projection  65  into  the  open  distal  ends  61  of 
the  control  grooves.  At  this  point,  the  user  may  then  pull 
the  plunger  rod  in  a  proximal  direction  with  respect  to 
the  barrel,  to  draw  the  carrier  and  the  needle  into  the 
barrel  past  the  open  distal  end,  as  illustrated  in  Fig.  10. 

35  At  this  point,  the  syringe  assembly  may  be  safely  deliv- 
ered  to  a  disposal  container. 
[0029]  Another  feature  of  the  present  invention  is  that 
the  plunger  rod  contains  an  area  of  reduced  thickness 
53.  The  plunger  rod  may  be  withdrawn  from  the  barrel  to 

40  a  position  where  the  area  of  reduced  thickness  is  out- 
side  of  the  barrel.  At  this  point  the  plunger  rod  may  be 
subjected  to  a  bending  force  which  will  cause  the  proxi- 
mal  portion  of  the  plunger  rod  to  break  from  the  distal 
portion  of  the  plunger  rod  as  illustrated  in  Fig.  1  1  .  This 

45  feature  further  renders  the  syringe  assembly  unusable 
and  helps  prevent  accidental  movement  of  the  needle 
carrier  in  a  distal  direction  to  reexpose  the  sharp  needle 
point. 
[0030]  Another  safety  feature  of  the  present  invention 

so  is  means  for  locking  the  plunger  rod  in  the  barrel  after 
the  needle  cannula  is  retracted  into  the  barrel.  In  the 
preferred  embodiment,  locking  is  accomplished  through 
interaction  of  locking  flange  54  on  the  plunger  rod  and 
inwardly  projecting  tabs  70  in  the  barrel.  Upon  withdraw- 

55  ing  the  needle  carrier  into  the  barrel,  the  user  continues 
to  pull  the  needle  carrier  in  a  proximal  direction  until 
locking  flange  54  deflects  tabs  70  and  becomes  trapped 
therebetween  as  best  illustrated  in  Fig.  1  1  .  At  this  point, 
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the  plunger  rod  cannot  move  axially  with  respect  to  the 
barrel.  In  the  preferred  embodiment,  the  tabs  which  pre- 
vent  rotation  of  the  plunger  rod  are  also  the  tabs  which 
trap  the  locking  flange.  This  does  not  have  to  be  the 
case  and  separate  structures  can  be  provided  for  each 
means.  Additional  elements,  such  as  sheet  metal  struc- 
tures  may  be  attached  to  the  barrel  and/or  the  plunger 
to  engage  each  other  and  lock  the  plunger  rod  with 
respect  to  the  barrel.  In  embodiments  containing  the 
structure  for  locking  the  plunger  rod  with  respect  to  the 
barrel,  the  plunger  rod  should  be  broken  off  after  the 
locking  mechanism  is  engaged  so  that  the  plunger  rod 
will  not  come  out  of  the  barrel  during  attempts  to  break 
the  plunger  rod  at  the  area  of  reduced  thickness. 
[0031]  It  is  also  within  the  purview  of  the  present 
invention  to  include  a  threaded  engagement  between 
the  barrel  and  the  carrier.  For  example,  the  carrier  may 
include  a  distal  threaded  projection  which  mates  with  a 
threaded  portion  in  the  barrel.  The  threads  only  function 
to  connect  the  syringe  barrel  and  the  carrier  and  the 
function  of  the  syringe  with  respect  to  moving  the  nee- 
dle  assembly  and  carrier  into  the  barrel  is  exactly  as 
described  above  except  it  is  accomplished  with  more 
rotational  motion  of  the  plunger  rod.  With  a  threaded 
connection  the  threads  should  be  in  a  direction  to  allow 
the  user  to  rotate  the  carrier  in  the  proper  direction  for 
unlocking.  A  wide  variety  of  structures  are  capable  of 
allowing  the  engagement  of  the  carrier  with  the  barrel, 
and  those  structures  described  hereinabove  are  repre- 
sentative  of  these  many  possibilities,  which  are  within 
the  purview  of  the  present  invention. 
[0032]  Fig.  12  illustrates  an  alternative  needle  carrier 
of  the  present  invention.  In  this  embodiment,  the  needle 
cannula  is  part  of  a  needle  assembly  73  which  includes 
needle  cannula  37  and  hub  74.  The  needle  hub  and  the 
needle  carrier  72  contain  cooperating  structure  so  that 
the  needle  assembly  is  removably  attached  to  the  car- 
rier.  The  needle  hub  includes  a  frusto-conically  shaped 
interior  structure  adapted  to  frictionally  engage  a 
tapered  luer  tip  75  at  the  distal  end  of  the  carrier.  To  fur- 
ther  facilitate  engagement  of  the  needle  hub  to  the  car- 
rier,  projections  76  on  the  proximal  end  of  the  hub 
engage  an  internal  helical  groove  77  of  the  carrier  so 
that  rotation  of  the  needle  with  respect  to  the  carrier 
causes  the  projections  to  be  drawn  proximally  along  the 
helical  groove  to  tighten  and  secure  the  frictional 
engagement  of  the  tapered  luer  tip  75  with  the  frusto- 
conically  shaped  recess  of  hub  74.  The  needle  assem- 
bly  described  herein  is  a  known  and  commercially  avail- 
able  needle  assembly,  designed  to  cooperate  with 
syringes  or  other  fittings  having  male  locking  luer-type 
fittings.  In  all  other  respects,  the  alternative  carrier  illus- 
trated  in  Fig.  12  functions  in  the  same  manner  and 
cooperates  with  the  same  plunger  and  syringe  barrel  as 
illustrated  in  the  embodiment  of  Figs.  1-11. 
[0033]  Fig.  13  illustrates  an  alternative  needle  carrier 
and  plunger  of  the  present  invention.  In  this  embodi- 
ment  needle  carrier  78  includes  open  ended  groove  107 

having  an  axial  portion  108  and  a  circumferential  por- 
tion  109.  Plunger  92  includes  distal  end  94  having  radi- 
ally  directed  projection  105.  In  this  embodiment,  the 
radially  directed  projection  is  circularly  shaped. 

5  [0034]  In  some  applications,  such  as  when  the  syringe 
is  used  to  obtain  a  human  blood  sample,  it  may  be  desir- 
able,  after  the  syringe  has  been  used,  to  withdraw  any 
fluid  remaining  in  the  lumen  of  the  needle  cannula  back 
toward  the  chamber  of  the  barrel,  so  that  the  fluid  may 

10  not  be  accidentally  discharged  into  the  environment. 
This  function  can  be  accomplished  by  a  slight  proximal 
motion  of  the  plunger  with  respect  to  the  barrel  to  draw 
the  fluid  toward  the  chamber.  The  embodiment  of  Fig. 
1  3  is  designed  to  provide  such  proximal  motion  of  the 

15  plunger  with  respect  to  the  barrel.  Specifically,  circum- 
ferential  portion  109  of  open  ended  groove  107  is 
directed  proximally  so  that  as  radially  directed  projec- 
tion  105  on  plunger  92  enters  circumferential  potion 
109,  said  plunger  is  forced  to  move  in  a  proximal  direc- 

20  tion  with  respect  to  the  barrel  as  radial  directed  projec- 
tion  moves  along  the  circumferential  portion  which  is 
proximally  directed.  The  slight  proximal  motion  of  the 
plunger  with  respect  to  the  barrel  causes  fluid  in  the 
needle  cannula  to  be  drawn  toward  or  into  the  syringe 

25  barrel.  In  this  embodiment,  the  radially  directed  projec- 
tion  105  is  circularly  shaped.  In  all  other  respects,  the 
plunger  and  the  carrier  of  the  embodiment  of  Fig.  13 
function  in  substantially  the  same  way  as  the  plunger 
and  the  carrier  of  the  embodiment  of  Figs.  1-11. 

30  [0035]  The  barrel  of  the  safety  needle  syringe  of  the 
present  invention  may  be  constructed  of  a  wide  variety 
of  materials  with  thermoplastic  and  glass  materials 
being  preferred.  Inwardly  facing  projections  at  the  distal 
end  of  the  barrel  may  be  formed  of  the  barrel  material  or 

35  be  formed  of  additional  components  made  of  suitable 
rigid  materials  such  as  thermoplastic  and  corrosion 
resistant  metal  such  as  stainless  steel. 
[0036]  The  plunger  rod  and  the  carrier  of  the  present 
invention  can  be  made  through  a  wide  variety  of  materi- 

40  als  with  thermoplastic  materials  such  as  polypropylene, 
polyethylene  and  polystyrene  being  desirable.  A  wide 
variety  of  material  such  as  natural  rubber,  synthetic  rub- 
ber  and  thermoplastic  elastomers  are  suitable  for  form- 
ing  the  annular  elastomeric  ring  and  the  annular  sealing 

45  ring.  For  embodiments  of  the  present  invention  which 
are  desirably  sterile,  the  materials  used  for  the  compo- 
nents  should  be  chosen  to  withstand  the  sterilization 
process  utilized. 
[0037]  Thus,  it  can  be  seen  that  the  present  invention 

so  provides  a  simple,  straightforward,  reliable,  easily  fabri- 
cated  retractable  needle  syringe  having  locking  struc- 
ture  for  holding  the  needle  in  a  position  with  respect  to 
the  barrel  which  is  strong  enough  to  resist  the  often  sub- 
stantial  forces  experienced  during  normal  use  and 

55  which  is  easily  de-activated  to  lower  the  force  required 
for  withdrawing  the  needle  into  the  barrel.  The  present 
invention  provides  a  retractable  needle  syringe  that 
does  not  waste  medication  by  requiring  additional  axial 
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motion  of  the  plunger  rod  to  secure  the  plunger  rod  to 
the  needle  carrier.  The  present  invention  also  provides 
a  one-way  locking  mechanism  so  that  when  the  plunger 
rod  is  secured  to  the  carrier  it  will  not  disconnect  from 
the  carrier;  finally,  when  the  needle  is  withdrawn  inside 
the  barrel  there  is  a  need  for  the  locking  mechanism  to 
prevent  the  needle  from  being  later  moved  so  that  it 
projects  out  of  the  barrel. 

Claims 

1  .  A  retractable  needle  syringe  (20)  comprising: 

an  elongate  barrel  (21)  having  an  inside  sur- 
face  (22)  defining  a  chamber  (23),  an  open 
proximal  end  (25)  and  a  distal  end  (27); 
an  elongate  plunger  (42)  slidably  positioned  in 
fluid-tight  engagement  with  said  inside  surface 
(22)  of  said  barrel  (21),  said  plunger  (42)  hav- 
ing  a  distal  end  (45),  and  a  proximal  end  (44) 
extending  outwardly  from  said  open  end  of  said 
barrel  (21); 
a  movable  needle  carrier  (28)  positioned  in 
fluid-tight  engagement  with  said  inside  surface 
(22)  of  said  barrel  (21)  at  said  distal  end  (27)  of 
said  barrel  (21),  said  carrier  (28)  having  an  out- 
side  surface,  a  distal  end  (29),  a  proximal  end 
(31)  ,  and  a  passageway  (32)  therethrough  in 
fluid  communication  with  said  chamber  (23); 
there  being  a  radially  directed  projection  (55) 
on  one  of  either  said  distal  end  (45)  of  said 
plunger  rod  (43)  or  said  proximal  end  (31)  of 
said  carrier  (28),  and  there  being  an  open- 
ended  groove  (57)  on  the  other  of  either  said 
distal  end  (45)  of  said  plunger  rod  (43)  or  said 
proximal  end  (31)  of  said  carrier  (28); 
said  groove  (57)  being  sized  and  shaped  to 
receive  said  projection  (55),  said  groove  (57) 
having  an  axial  portion  (58)  and  a  circumferen- 
tial  portion  (59);  said  plunger  (42)  being  mova- 
ble  axially,  distally  and  proximally,  so  that  said 
projection  (55)  can  enter  and  exit  said  axial 
portion  (58)  of  said  groove  (57),  rotation  of  said 
plunger  (42)  with  respect  to  said  carrier  (28) 
causes  said  projection  (55)  to  enter  said  cir- 
cumferential  portion  (59)  of  said  groove  (57) 
containing  said  projection  (55)  so  that  said 
plunger  rod  (43)  can  apply  axially  directed 
force  and  rotationally  directed  force  to  said  car- 
rier  (28); 
a  needle  cannula  (37)  projecting  outwardly 
from  said  distal  end  (29)  of  said  carrier  (28), 
said  cannula  (37)  having  a  distal  end  (38),  a 
proximal  end  (39)  and  lumen  therethrough  in 
fluid  communication  with  said  passageway 
(32)  ; 
control  means  (61,  65)  for  helping  to  prevent 
movement  of  said  carrier  (28)  with  respect  to 

said  barrel  (21)  during  normal  use  of  said 
syringe  (20)  while  said  control  means  is  in  a 
first  locked  position,  and  for  allowing  said  car- 
rier  (28)  to  be  moved  proximally  into  said  cham- 

5  ber  (23)  through  forces  applied  to  said  plunger 
(42)  while  said  control  means  is  in  a  second 
unlocked  position,  transition  between  said  first 
locked  position  and  said  second  unlocked  posi- 
tion  and  withdrawing  said  cannula  (37)  into 

10  said  barrel  (21)  being  accomplished  by  at  least 
two  motions  of  said  plunger  (42)  with  respect  to 
said  barrel  (21)  while  said  distal  end  (45)  of 
said  plunger  (42)  engages  said  carrier  (28), 
said  first  motion  being  rotational  to  rotate  said 

15  carrier  (28)  with  respect  to  said  barrel  (21) 
through  an  acute  angular  rotation  followed  by  a 
second  axial  motion  proximally  directed  to 
move  said  carrier  (28)  into  said  barrel  (21)  far 
enough  so  that  said  distal  end  (38)  of  said  can- 

20  nula  (37)  does  not  extend  beyond  said  distal 
end  (27)  of  said  barrel  (21); 
characterised  in  that  the  syringe  (20)  further 
includes  means  (60)  for  locking  said  radially 
directed  projection  (55)  in  said  circumferential 

25  portion  (59)  of  said  open-ended  groove  (57). 

2.  The  syringe  (20)  of  claim  1  ,  wherein  the  projection 
(55)  is  on  the  distal  end  (45)  of  the  plunger  rod  (43) 
and  the  groove  (57)  is  on  the  proximal  end  (31)  of 

30  said  carrier  (28). 

3.  The  syringe  (20)  of  Claim  2  further  including  means 
(52,  70)  for  aligning  said  plunger  (42)  with  respect 
to  said  barrel  (21)  so  that  said  radially  directed  pro- 

35  jection  (55)  on  said  plunger  (42)  enters  said  open- 
ended  groove  (57)  upon  distally  directed  axial 
motion  of  said  plunger  (42)  without  rotation  of  said 
plunger  (42)  with  respect  to  said  carrier  (28). 

40  4.  The  syringe  (20)  of  Claim  2  wherein  said  plunger 
(42)  includes  a  longitudinal  groove  and  said  barrel 
(21)  includes  an  inwardly  directed  tab  positioned 
within  said  groove  to  align  said  radially  directed  pro- 
jection  (55)  on  said  plunger  (42)  with  said  axial  por- 

45  tion  of  said  open-ended  groove  (57)  on  said 
proximal  end  (31)  of  said  carrier  (28)  so  that  said 
projection  (55)  enters  said  open-ended  groove 
upon  distal  motion  of  said  plunger  (42)  without  rota- 
tion  of  said  plunger  (42)  with  respect  to  said  carrier 

so  (28). 

5.  The  syringe  (20)  of  Claim  2  wherein  said  radially 
directed  projection  (55)  on  said  plunger  rod  (43) 
and  said  circumferential  portion  of  said  open-ended 

55  groove  (57)  are  configured  so  that  when  said  pro- 
jection  (55)  is  positioned  in  said  circumferential  por- 
tion  said  projection  (55)  is  locked  in  said 
circumferential  portion. 
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6.  The  syringe  (20)  of  Claim  2  wherein  the  needle  is 
removably  attached  to  said  carrier  (28). 

7.  The  syringe  (20)  of  Claim  2  wherein  said  carrier 
(28)  includes  an  annular  elastomeric  ring  (34)  s 
extending  around  the  periphery  of  said  carrier  (28), 
between  said  carrier  (28)  and  said  barrel  (21),  for 
forming  a  fluid-tight  seal  between  said  outside  sur- 
face  of  said  carrier  (28)  and  said  inside  surface  (22) 
of  said  barrel  (21).  w 

8.  The  syringe  (20)  of  Claim  2  wherein  said  plunger 
(42)  includes  a  frangible  zone  (53)  between  said 
distal  end  (45)  of  said  plunger  (42)  and  said  proxi- 
mal  end  (44)  of  said  plunger  (42)  so  that  the  proxi-  15 
mal  end  (44)  of  the  plunger  (42)  can  be 
disconnected  from  the  distal  end  (45)  of  the  plunger 
(42)  means  after  said  carrier  (28)  is  moved  into  said 
barrel  (21)  far  enough  so  that  said  distal  end  (38)  of 
said  cannula  (37)  does  not  extend  beyond  said  dis-  20 
tal  end  (27)  of  said  barrel  (21). 

9.  The  syringe  (20)  of  Claim  2  further  including  means 
for  locking  said  plunger  rod  (43)  in  said  barrel  (21) 
after  said  needle  cannula  (37)  is  retracted  into  said  25 
barrel  (21). 

10.  The  syringe  (20)  of  Claim  2  further  including  means 
for  withdrawing  fluid  from  said  needle  cannula  (37) 
as  said  plunger  (42)  is  rotated  with  respect  so  said  30 
carrier  (28)  causing  said  radially  directed  projection 
(55)  to  enter  said  circumferential  portion  of  said 
open-ended  groove  (57). 

Patentanspruche  35 

1.  Spritze  (20)  mit  zuriickziehbarer  Nadel,  die  fol- 
gende  Komponenten  aufweist: 

eine  langliche  Trommel  (21),  die  eine  Innenfla-  40 
che  (22),  die  eine  Kammer  (23)  definiert,  ein 
offenes  proximales  Ende  (25)  und  ein  distales 
Ende  (27)  hat; 
einen  langlichen  Plungerkolben  (42)  der  gleit- 
fahig  in  fluid-dichtem  Eingriff  mit  der  Innenfla-  45 
che  (22)  der  Trommel  (21)  angeordnet  ist, 
wobei  der  Plungerkolben  (42)  ein  distales  Ende 
(45)  und  ein  proximales  Ende  (44)  hat,  das  sich 
von  dem  offenen  Ende  der  Trommel  (21)  nach 
auBen  erstreckt;  so 
einen  beweglichen  Nadeltrager  (28)  der  in 
fluid-dichtem  Eingriff  mit  der  Innenflache  (22) 
der  Trommel  (21)  an  dem  distalen  Ende  (27) 
der  Trommel  (21)  angeordnet  ist,  wobei  der 
Trager  (28)  eine  AuBenflache,  ein  distales  55 
Ende  (29)  ein  proximales  Ende  (31)  und  einen 
durchfiihrenden  Durchgang  (32)  in  Fluid-Ver- 
bindung  mit  der  Kammer  (23)  hat; 

wobei  ein  in  Radialrichtung  zeigender  Vor- 
sprung  (55)  auf  entweder  dem  distalen  Ende 
(45)  der  Plungerkolbenstange  (43)  Oder  dem 
proximalen  Ende  (31)  des  Tragers  (28)  vorhan- 
den  ist  und  eine  offenendige  Rille  (57)  auf  dem 
anderen,  entweder  dem  distalen  Ende  (45)  der 
Plungerkolbenstange  (43)  Oder  dem  proxima- 
len  Ende  (31)  des  Tragers  (28),  vorhanden  ist; 
wobei  die  Rille  (57)  so  bemessen  und  geformt 
ist,  daB  sie  den  Vorsprung  (55)  aufnehmen 
kann,  wobei  die  Rille  (57)  einen  Axialabschnitt 
(58)  und  einen  Umfangsabschnitt  (59)  hat; 
wobei  der  Plungerkolben  (42)  in  Axialrichtung, 
distal  und  proximal,  beweglich  ist,  so  daB  der 
Vorsprung  (55)  in  den  Axialabschnitt  (58)  der 
Rille  (57)  eintreten  und  aus  diesem  austreten 
kann,  die  Drehung  des  Plungerkolbens  (42)  im 
Verhaltnis  zu  dem  Trager  (28)  bewirkt,  daB  der 
Vorsprung  (55)  in  den  Umfangsabschnitt  (59) 
der  Rille  (57)  eintritt,  die  den  Vorsprung  (55) 
aufnimmt,  so  daB  die  Plungerkolbenstange 
(43)  eine  axial  gerichtete  Kraft  und  eine  Dreh- 
kraft  auf  den  Trager  (28)  ausiiben  kann; 
eine  Nadelkaniile  (37),  die  von  dem  distalen 
Ende  (29)  des  Tragers  (28)  nach  auBen  vor- 
steht,  wobei  die  Kaniile  (37)  ein  distales  Ende 
(38),  ein  proximales  Ende  (39)  und  einen 
durchfiihrenden  Hohlraum  in  Fluid-Verbindung 
mit  dem  Durchgang  (32)  hat; 
Kontrollmittel  (61,  65),  urn  die  Bewegung  des 
Tragers  (28)  im  Verhaltnis  zu  der  Trommel  (21) 
wahrend  der  normalen  Benutzung  der  Spritze 
(20),  wahrend  der  sich  die  Kontrollmittel  in 
einer  ersten,  arretierten  Position  befinden,  ver- 
hindern  zu  helfen,  und  urn  es  zu  ermoglichen, 
daB  der  Trager  (28)  durch  Krafte,  die  auf  den 
Plungerkolben  (42)  ausgeiibt  werden,  wahrend 
sich  die  Kontrollmittel  in  einer  zweiten,  entrie- 
gelten  Position  befinden,  in  Proximalrichtung  in 
die  Kammer  (23)  bewegt  werden  kann,  wobei 
der  Ubergang  zwischen  der  ersten,  arretierten 
Position  und  der  zweiten,  entriegelten  Position 
und  das  Zuriickziehen  der  Kaniile  (37)  in  die 
Trommel  (21)  durch  wenigstens  zwei  Bewe- 
gungen  des  Plungerkolbens  (42)  im  Verhaltnis 
zu  der  Trommel  (21)  erreicht  werden,  wahrend 
das  distale  Ende  (45)  des  Plungerkolbens  (42) 
in  den  Trager  (28)  eingreift,  wobei  die  erste 
Bewegung  eine  Drehbewegung  ist,  urn  den 
Trager  (28)  im  Verhaltnis  zu  der  Trommel  (21) 
urn  einen  spitzen  Winkel  zu  drehen,  gefolgt  von 
einer  zweiten,  einer  Axialbewegung,  die  proxi- 
mal  gerichtet  ist,  urn  den  Trager  (28)  ausrei- 
chend  weit  in  die  Trommel  (21)  zu  bewegen,  so 
daB  das  distale  Ende  (38)  der  Kaniile  (37)  nicht 
iiber  das  distale  Ende  (27)  der  Trommel  (21) 
hinaus  vorsteht; 
dadurch  gekennzeichnet,  daB  die  Spritze  (20) 
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auBerdem  Mittel  (60)  einschlieBt,  um  den  in 
Radialrichtung  zeigenden  Vorsprung  (55)  in 
dem  Umfangsabschnitt  (59)  der  offenendigen 
Rille  (57)  zu  arretieren. 

2.  Spritze  (20)  nach  Anspruch  1  ,  bei  welcher  der  Vor- 
sprung  (55)  auf  dem  distalen  Ende  (45)  der  Plun- 
gerkolbenstange  (43)  befindet  und  die  Rille  (57) 
sich  auf  dem  proximalen  Ende  (31)  des  Tragers 
(28)  befindet. 

3.  Spritze  (20)  nach  Anspruch  2,  die  auBerdem  Mittel 
(52,  70)  einschlieBt,  um  den  Plungerkolben  (42)  im 
Verhaltnis  zu  der  Trommel  (21)  auszurichten,  so 
daB  der  in  Radialrichtung  zeigende  Vorsprung  (55) 
auf  dem  Plungerkolben  (42)  nach  einer  distal 
gerichteten  Axialbewegung  des  Plungerkolbens 
(42)  in  die  offenendige  Rille  (57)  eintritt,  ohne  den 
Plungerkolben  (42)  im  Verhaltnis  zu  dem  Trager 
(28)  zu  drehen. 

4.  Spritze  (20)  nach  Anspruch  2,  bei  welcher  der  Plun- 
gerkolben  (42)  eine  Langsrille  einschlieBt  und  die 
Trommel  (21)  einen  nach  innen  gerichteten  Ansatz 
einschlieBt,  der  innerhalb  der  Rille  positioniert  ist, 
um  den  in  Radialrichtung  zeigenden  Vorsprung  (55) 
auf  dem  Plungerkolben  (42)  mit  dem  Axialabschnitt 
der  offenendigen  Rille  (57)  auf  dem  proximalen 
Ende  (31)  des  Tragers  (28)  auszurichten,  so  daB 
der  Vorsprung  (55)  nach  einer  Distalbewegung  des 
Plungerkolbens  (42)  in  die  offenendige  Rille  eintritt, 
ohne  den  Plungerkolben  (42)  im  Verhaltnis  zu  dem 
Trager  (28)  zu  drehen. 

5.  Spritze  (20)  nach  Anspruch  2,  bei  welcher  der  in 
Radialrichtung  zeigende  Vorsprung  (55)  auf  der 
Plungerkolbenstange  (43)  und  der  Umfangsab- 
schnitt  der  offenendigen  Rille  (57)  so  konfiguriert 
sind,  daB  der  Vorsprung  (55)  in  dem  Umfangsab- 
schnitt  arretiert  wird,  wenn  der  Vorsprung  (55)  in 
dem  Umfangsabschnitt  positioniert  ist. 

6.  Spritze  (20)  nach  Anspruch  2,  bei  der  die  Nadel 
abnehmbar  an  dem  Trager  (28)  befestigt  ist. 

7.  Spritze  (20)  nach  Anspruch  2,  bei  welcher  der  Tra- 
ger  (28)  zwischen  dem  Trager  (28)  und  der  Trom- 
mel  (21)  einen  ringformigen  elastomeren  Ring  (34) 
einschlieBt,  der  um  den  Umfang  des  Tragers  (28) 
verlauft,  um  eine  fluid-dichte  Abdichtung  zwischen 
der  AuBenflache  des  Tragers  (28)  und  der  Innenfla- 
che  (22)  der  Trommel  (21)  zu  bilden. 

8.  Spritze  (20)  nach  Anspruch  2,  bei  welcher  der  Plun- 
gerkolben  (42)  eine  zerbrechliche  Zone  (53)  zwi- 
schen  dem  distalen  Ende  (45)  des  Plungerkolbens 
(42)  und  dem  proximalen  Ende  (44)  des  Plunger- 
kolbens  (42)  einschlieBt,  so  daB  das  proximale 

Ende  (44)  des  Plungerkolbens  (42)  vom  distalen 
Ende  (45)  des  Plungerkolbenmittels  (42)  getrennt 
werden  kann,  nachdem  der  Trager  (28)  ausrei- 
chend  weit  in  die  Trommel  (21)  bewegt  worden  ist, 

5  so  daB  das  distale  Ende  (38)  der  Nadelkaniile  (37) 
nicht  uber  das  distale  Ende  (28)  der  Trommel  (21) 
hinaus  vorsteht. 

9.  Spritze  (20)  nach  Anspruch  2,  die  auBerdem  Mittel 
10  zum  Arretieren  der  Plungerkolbenstange  (43)  in  der 

Trommel  (21)  einschlieBt,  nachdem  die  Nadelka- 
niile  (37)  in  die  Trommel  (21)  zuriickgezogen  wor- 
den  ist. 

15  10.  Spritze  (20)  nach  Anspruch  2,  die  auBerdem  Mittel 
zum  Zuruckziehen  von  Fluid  aus  der  Nadelkaniile 
(37)  einschlieBt,  wenn  der  Plungerkolben  (42)  im 
Verhaltnis  zu  dem  Trager  (28)  gedreht  wird,  was 
den  Eintritt  des  in  Radialrichtung  zeigenden  Vor- 

20  sprungs  (55)  in  den  Umfangsabschnitt  der  offenen- 
digen  Rille  (57)  bewirkt. 

Revendications 

25  1  .  Seringue  a  aiguille  retractable  (20),  comprenant: 

un  cylindre  allonge  (21)  comportant  une  sur- 
face  interne  (22),  definissant  une  chambre 
(23),  une  extremite  proximale  ouverte  (25)  et 

30  une  extremite  distale  (27); 
un  piston  allonge  (42)  engage  par  glissement 
et  de  fagon  etanche  aux  f  luides  dans  ladite  sur- 
face  interne  (22)  dudit  cylindre  (21),  ledit  piston 
(42)  comportant  une  extremite  distale  (45)  et 

35  une  extremite  proximale  (44)  s'etendant  vers 
I'exterieur  a  partir  de  ladite  extremite  ouverte 
dudit  cylindre  (21); 
un  support  d'aiguille  mobile  (28),  engage  de 
fagon  etanche  aux  fluides  dans  ladite  surface 

40  interne  (22)  dudit  cylindre  (21)  au  niveau  de 
ladite  extremite  distale  (27)  dudit  cylindre  (21), 
ledit  support  (28)  comportant  une  surface 
externe,  une  extremite  distale  (29),  une  extre- 
mite  proximale  (31)  et  un  passage  (32)  le  tra- 

45  versant,  en  communication  de  fluide  avec 
ladite  chambre  (23); 
une  saillie  a  direction  radiale  (55)  etant  agen- 
cee  sur  une  de  ladite  extremite  distale  (45)  de 
ladite  tige  de  piston  (43)  ou  de  ladite  extremite 

so  proximale  (31)  dudit  support  (28),  et  une  rai- 
nure  a  extremites  ouvertes  (57)  etant  agencee 
sur  I'autre  de  ladite  extremite  distale  (45)  de 
ladite  tige  de  piston  (43)  ou  de  ladite  extremite 
proximale  (31)  dudit  support  (28); 

55  ladite  rainure  (57)  etant  dimensionnee  et  for- 
mee  de  sorte  a  recevoir  ladite  saille  (55),  ladite 
rainure  (57)  comportant  une  partie  axiale  (58) 
et  une  partie  circonferentielle  (59);  ledit  piston 
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(42)  pouvant  se  deplacer  dans  une  direction 
axiale,  distale  et  proximale,  de  sorte  que  ladite 
saillie  (55)  peut  entrer  dans  ladite  partie  axiale 
(58)  de  ladite  rainure  (57)  et  sortir  de  celle-ci,  la 
rotation  dudit  piston  (42)  par  rapport  audit  sup-  5 
port  (28)  entramant  I'entree  de  ladite  saillie  (55) 
dans  ladite  partie  circonferentielle  (59)  de 
ladite  rainure  (57),  retenant  ladite  saillie  (55), 
ladite  tige  de  piston  (43)  pouvant  ainsi  appli- 
quer  une  force  a  direction  axiale  et  de  rotation  w 
audit  support  (28); 
une  canule  d'aiguille  (37),  debordant  vers 
I'exterieur  a  partir  de  ladite  extremite  distale 
(29)  dudit  support  (28),  ladite  canule  (37)  com- 
portant  une  extremite  distale  (38),  une  extre-  15 
mite  proximale  (39)  et  une  lumiere  la 
traversant,  en  communication  de  fluide  avec 
ledit  passage  (32); 
un  moyen  de  commande  (61,  65),  pour  empe- 
cher  le  deplacement  dudit  support  (28)  par  rap-  20 
port  audit  cylindre  (21)  au  cours  de  I'utilisation 
normale  de  ladite  seringue  (20),  ledit  moyen  de 
commande  se  trouvant  dans  une  premiere 
position  verrouillee,  et  pour  permettre  le  depla- 
cement  proximal  dudit  support  (28)  dans  ladite  25 
chambre  (23)  par  I'intermediaire  de  forces 
appliquees  audit  piston  (42),  ledit  moyen  de 
commande  se  trouvant  dans  une  deuxieme 
position  non  verrouillee,  la  transition  entre 
ladite  premiere  position  verrouillee  et  ladite  30 
deuxieme  position  non  verrouillee  pour  faire 
rentrer  ladite  canule  (37)  dans  ledit  cylindre 
(21)  etant  assuree  par  au  moins  deux  deplace- 
ments  dudit  piston  (42)  par  rapport  audit  cylin- 
dre  (21),  ladite  extremite  distale  (45)  dudit  35 
piston  (42)  s'engageant  dans  ledit  support 
(28),  ledit  premier  deplacement  correspondant 
a  une  rotation,  pour  faire  tourner  ledit  support 
(28)  par  rapport  audit  cylindre  (21)  a  travers  un 
angle  aigu,  suivi  par  un  deuxieme  deplacement  40 
axial  a  direction  proximale  pour  deplacer  ledit 
support  (28)  dans  ledit  cylindre  (21)  sur  une 
distance  suffisante  pour  que  ladite  extremite 
distale  (38)  de  ladite  canule  (37)  ne  s'etende 
pas  au-dela  de  ladite  extremite  distale  (27)  45 
dudit  cylindre  (21), 
caracterisee  en  ce  que  la  seringue  (20) 
englobe  en  outre  un  moyen  (60)  pour  ver- 
rouiller  ladite  saillie  a  direction  radiale  (55) 
dans  ladite  partie  circonferentielle  (59)  de  so 
ladite  rainure  a  extremites  ouvertes  (57). 

2.  Seringue  (20)  selon  la  revendication  1,  dans 
laquelle  la  saillie  (55)  est  agencee  sur  I'extremite 
distale  (45)  de  la  tige  de  piston  (43),  la  rainure  (57)  55 
etant  agencee  sur  I'extremite  proximale  (31)  dudit 
support  (28). 

3.  Seringue  (20)  selon  la  revendication  2,  englobant 
en  outre  un  moyen  (52,  70)  pour  aligner  ledit  piston 
(42)  par  rapport  audit  cylindre  (21),  de  sorte  que 
ladite  saillie  a  direction  radiale  (55)  sur  ledit  piston 
(42)  entre  dans  ladite  rainure  a  extremites  ouvertes 
(57)  lors  du  deplacement  axial  a  direction  distale 
dudit  piston  (42),  sans  rotation  dudit  piston  (42)  par 
rapport  audit  support  (28). 

4.  Seringue  (20)  selon  la  revendication  2,  dans 
laquelle  ledit  piston  (42)  englobe  une  rainure  longi- 
tudinale,  ledit  cylindre  (21)  englobant  une  patte  diri- 
gee  vers  I'interieur  positionnee  dans  ladite  rainure 
pour  aligner  ladite  saillie  a  direction  radiale  (55)  sur 
ledit  piston  (42)  avec  ladite  partie  axiale  de  ladite 
rainure  a  extremites  ouvertes  (57)  sur  ladite  extre- 
mite  proximale  (31)  dudit  support  (28),  de  sorte  que 
ladite  saillie  (55)  entre  dans  ladite  rainure  a  extremi- 
tes  ouvertes  lors  du  deplacement  distal  dudit  piston 
(42),  sans  rotation  dudit  piston  (42)  par  rapport 
audit  support  (28). 

5.  Seringue  (20)  selon  la  revendication  2,  dans 
laquelle  ladite  saillie  a  direction  radiale  (55)  sur 
ladite  tige  de  piston  (43)  et  ladite  partie  circonferen- 
tielle  de  ladite  rainure  a  extremites  ouvertes  (57) 
sont  configurees  de  sorte  que  lorsque  ladite  saillie 
(55)  est  positionnee  dans  ladite  partie  circonferen- 
tielle,  ladite  saillie  (55)  est  verrouillee  dans  ladite 
partie  circonferentielle. 

6.  Seringue  (20)  selon  la  revendication  2,  dans 
laquelle  I'aiguille  est  fixee  de  fagon  amovible  audit 
support  (28). 

7.  Seringue  (20)  selon  la  revendication  2,  dans 
laquelle  ledit  support  (28)  englobe  une  bague  elas- 
tomere  annulaire  (34),  s'etendant  autour  de  la  peri- 
pherie  dudit  support  (28),  entre  ledit  support  (28)  et 
ledit  cylindre  (21),  pour  former  un  joint  etanche  aux 
fluides  entre  ladite  surface  externe  dudit  support 
(28)  et  ladite  surface  interne  (22)  dudit  cylindre 
(21). 

8.  Seringue  (20)  selon  la  revendication  2,  dans 
laquelle  ledit  piston  (42)  englobe  une  zone  cassa- 
ble  (53)  entre  ladite  extremite  distale  (45)  dudit  pis- 
ton  (42)  et  ladite  extremite  proximale  (44)  dudit 
piston  (42),  de  sorte  que  I'extremite  proximale  (44) 
du  piston  (42)  peut  etre  deconnectee  de  I'extremite 
distale  (45)  du  moyen  de  piston  (42)  apres  le  depla- 
cement  dudit  support  (28)  dans  ledit  cylindre  (21), 
sur  une  distance  suffisante  pour  que  ladite  extre- 
mite  distale  (38)  de  ladite  canule  (37)  ne  s'etende 
pas  au-dela  de  ladite  extremite  distale  (27)  dudit 
cylindre  (21). 

9.  Seringue  (20)  selon  la  revendication  2,  englobant 
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en  outre  un  moyen  pour  verrouiller  ladite  tige  de 
piston  (43)  dans  ledit  cylindre  (21)  apres  la  rentree 
de  ladite  canule  d'aiguille  (37)  dans  ledit  cylindre 
(21). 

5 
10.  Seringue  (20)  selon  la  revendication  2,  englobant 

en  outre  un  moyen  pour  retirer  le  fluide  de  ladite 
canule  d'aiguille  (37)  lors  de  la  rotation  dudit  piston 
(42)  par  rapport  audit  support  (28),  entramant 
1'entree  de  ladite  saillie  a  direction  radiale  (55)  dans  10 
ladite  partie  circonferentielle  de  ladite  rainure  a 
extremites  ouvertes  (57). 
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