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Embodiments of the invention will now bedescribed, by way of example only,
with reference to the accompa- The present invention relates to a syringe,
and more  nying drawings in which:- particularly to a syringe for
preventing "needle stick" by the syringe needle after use. Embodiments are
disclosed  5  Fig.1 is a schematic longitudinal section of a syringe which
prevent reuse of the syringe.                 in accordance with the
preferred embodiment of the In order to minimise the risk of contamination
from  invention, the right half of the section showing the a used syringe,
it is common practice for used syringes  syringe in a condition prior to
use and the left half of to be deposited into heavy duty plastic bins which
cannot  the section showing the syringe in a condition at the be pierced by
the needles. The bin and contents are then  10    end of its injection
stroke, the left half of the section moved to a disposal facility at which
they are incinerated.  also showing an alternative mounting for the syringe
This means of disposal is of limited effect as it does not  needle;
eliminate"needle stick" riskbetween needle use and dis-  Figs. 2a-2d show
five longitudinal sectional views posal. Current disposal methods are also
relatively  through a syringe according to another embodiment expensive.
15    of the present invention; Fig. 2a shows the syringe Numerous attempts
have been made to design an   in the condition in which it is shipped for
use; Fig. 2b acceptable syringe in which, after use, the needle is with-
shows the syringe in a condition ready to draw up drawn into the body of
the syringe and retained there in  an injectable liquid; Fig. 2c shows the
syringe in a some manner. These designs are all directed to the  condition
in which the liquid has been drawn up and same end of covering the needle
after use to prevent 20    the does of the liquid is about to be selected
with an inadvertent "needle stick" injuries with their attendant
accompanying exclusion of air from the syringe; Fig. risk of
cross-infection and to prevent reuse ofthesyringe.  2d shows the syringe in
a condition immediately In many of these prior art arrangements the
withdrawal  after the injection has been given; and Fig. 2e shows of the
needle into the body is entirely manual and  the syringe in a condition
after the needle has been requires the syringe user to remember to make
some 25    automatically withdrawn into the syringe body; deliberate
relative movement, normally between the  Fig. 3 is a longitudinal sectional
view through one plunger and the body, to effect withdrawal of the needle
end of a narrow base syringe according to another into the body of the
syringe. Proposals have been made,  embodiment of this invention, and as in
Australian Patent Specifications 593,513, 594,634  Fig. 4 is a longitudinal
sectional view through a nee- and 35,676/89, to induce automatic withdrawal
of the 30    dle holder and adjacent end of the body of a wide plunger into
the body by the use of a helically coiled  base syringe according to
another embodiment of spring. This necessitates the use of additional and
costly  the present invention. parts in the syringe and complicates its
assembly. EP-A-0326983 discloses a syringe comprising a  BEST METHOD FOR
CARRYING OUT THE INVEN- body, a plunger mounted within the body, means for
con- 35 TION necting the plunger to a needle holder at the end of the
injection stroke of the plunger whereby subsequent  The syringe shown in
Fig. 1 comprises a body 2 and retraction of the plunger withdraws the
needle into a  a plunger 4 mounted within the body 2. A needle holder
shielded position within the body, and energy storage  6 is mounted at the
forward or inner end of the body 2 by means energizable by the insertion
stroke to cause such  40 means of an annular array of releasable locking
pawls 8 withdrawal of the plunger and needle after the injection  which
normally engage over a shoulder 10 of the holder stroke.
6 in order to prevent retraction of the holder 6 into the It is an object
of the present invention to at least par-    body 2. A forwardly-projecting
part 12 of the needle tially mitigate some of the foregoing disadvantages.
holder 6 is of conventional form in order to mount a stand- According to
the present invention there is provided  45 ard needle which is a friction
fit on the holder. Alterna- a syringe comprising a body, a plunger mounted
within    tively the body 2 can mount a needle with an integral the body,
means for connecting the plunger to a needle  holder 6b as shown in the
left half of Fig. 1, the holder holder at the end of an injection stroke of
the plunger  6b co-operating with the releasable pawls 8 in the same
whereby subsequent retraction of the plunger withdraws  manner as the
holder 6. The pawls 8 extend rearwardly the needle into a shielded position
within the body, and  50 from a sleeve 13 which centres the needle holder
in the energy storage means energizable by the insertion  body 2. stroke to
cause such withdrawal of the plunger and nee-  The plunger 4 carries,
towards its forward end, an die after the injection stroke, characterised
in that:-  annular travelling seal 14 in sliding contact with the inner the
energy storage means comprising a vacuum  surface of the syringe body 2.
The seal 14 is intended to chamber defined between the plunger and the
syringe  55  form a high quality hermetic seal and is shaped to define
body, vacuum being created within the chamber by  a series of axially
spaced annular sealing zones against movement of the plunger during the
injection stroke, said    the body 2. Asimilar high quality annular seal 16
isfixedly vacuum serving to withdrawthe plunger and needle after  mounted
on the body 2 towards its rear or outer end. This injection pressure on
said plunger is removed.  fixed seal 16 has on its inner surface a series
of annular 2    
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against the outer surface of the  drawn to draw fluid into the chamber, the
stop ring 28 is plunger 4. The space 18 defined between the two seals
withdrawn with the plunger until the stop ring 28 is clear 14,16
constitutes a vacuum chamber. Upon actuation of  of the inner seat. When
the stop ring moves into align- the syringe the movement of the seal 14
away from the  ment with the outer seat 30, the inherent resilience of the
seal 16 generates a vacuum in the vacuum chamber 18 5  stop ring 28 enables
the stop ring to expand into the outer to cause eventual withdrawal of the
holder 6 or 6b  seat30.The increaseddiameteroftheouter seat 30 ena-
togetherwith the needle intothesyringebody2 after use.  bles the stop ring
28 to expand to such a diameter that The forward end of the plunger 4
includes a radially-    it disengages from the annular rim 34 on the
plunger and extending braking flange 20 which frictionally engages  is
retained in the outer seat, as shown in the left half of the inner surface
of the body 2 in order to prevent non- 10 Fig. 1. A retaining lip 37 at the
outer end of the outer seat intentional retraction of the plunger 4 under
the influence  30 ensures that the ring 28 is retained within the seat in
of the vacuum created in the vacuum chamber 18. The  order to prevent
accidental displacement of the ring 28 braking flange 20 is a resilient
flange defined at an outer  and possible jamming of the plunger. edge of a
conical wedge 22 formed at the forward end of  When the required quantity
of fluid has been drawn the plunger. The conical wedge 22 is adapted to
co-oper- 15 into the fluid chamber, the plunger is then depressed in ate
with the retaining pawls 8 for the needle holder in  order to expel air
from the chamber in the usual manner order to release the pawls 8 as will
subsequently be  and then to discharge the fluid into the patent. it is to
be described. The forward end of the plunger is also formed  noted that as
the plunger reaches the end of its injection with an annular array of
flexible pawls 24 arranged  stroke, the plunger is no longer subject to the
influence inwardly of the conical wedge 22. The pawls 24 are 20 of the stop
ring 28 which is now in its larger diameter shaped to engage into an
undercut groove 26 formed in  outer seat 30 and this enables the plunger to
be moved the head of the needle holder in order to anchor the nee-    into
its fully forwards condition for discharge of substan- dle holder to the
plunger 4 when the plunger 4 is in its    tially the entire contents of the
fluid chamber. During the forward position.
injection stroke, vacuum again builds up in the vacuum A removable stop
ring 28 is mounted in an inner 25 chamber 18, the effect of this vacuum
being resisted by annular seat formed in the inner surface of the body 2
the braking flange 20 which frictionally engages the inner rearwardly of
the fxed seal 16. The stop ring 28 is a split    surface of the syringe
body. ring which is resiliently biased to an external diameter  As the
plunger nears the end of its injection stroke, greater than that of the
inner seat. An outer seat 30 for    that is beyond the stop position
previously defined by the the stop ring 28 is formed in the body 2
rearwardly of the 30 presence of the stop ring 28 when in its inner seat,
the inner seat. The stop ring 28 has, on its internal surface,    conical
wedge 22 contacts the retaining pawls 8 in order an annular groove 32
adapted to receive an annular rim  to deflect these pawls outwardly beyond
the retaining 34 formed on the external surface of the plunger 4  shoulder
10 on the needle holder and into engagement towards the rear end of the
plunger.             with the inner surface of the syringe body as shown in
The syringe is supplied with the plunger 4 in its 35  the left half of fig.
1. At the same time, the pawls 24 at retracted position. In order to use
the syringe, the plunger    the plunger move into snap-engagement in the
undercut 4 is pushed inwardly to expel most of the air from the  groove 26
in the head of the needle holder in order to fluid-receiving chamber which
is defined between the  connect the needle holder with the plunger. The
rear forward end of the plunger 4 and the needle holder 6 or  ends 8a of
the retaining pawls 8 constitute shear knives 6b. Insertion of the plunger
during this phase is limited 40 which, when the pawls 8 are deflected
outwardly by the by the stop ring 28, the rear edge of which engages a
wedge 22, lie against the inner surface of the syringe shoulder 36 at the
outer end of the plunger 4. In this limit    body in order to contact the
braking flange 20 and to position, the annular groove 32 in the stop ring
28 is axi-    deflect the flange 20 inwardly and rearwardly by plastic ally
aligned with, and is engaged by, the projecting annu-  deformation of the
flange, thereby reducing or removing lar rim 34 on the plunger body whereby
the stop ring 28 45 the frictional contact between the braking flange 20
and is releasably connected to the plunger 4. The stop ring  the syringe
body. When manual pressure is removed 28 prevents insertion of the plunger
4 to its forwardmost    from the rear end of the plunger and with the
braking position and hence prevents connection of the pawls 24  action of
the braking flange 20 removed or reduced con- at the forward end of the
plunger 4 with the groove 26 in    sequent on its plastic deformation, the
vacuum gener- the head of the needle holder. The plunger 4 can then  50
ated in the vacuum chamber 18 during the injection be retracted to draw
fluid into the fluid chamber of the  stroke acts to withdraw the plunger
and thus the needle syringe. it is to be noted that during this mode, the
brak-  holder and needle which is now attached to the plunger. ing flange
20 on the plunger frictionally engages the  In the withdrawn position of
the plunger, the needle is inner wall of the body 2 in order to prevent
retraction of  enclosed fully within the plunger body with no portion of
the plunger under the influence of the vacuum generated  55 the needle
exposed for accidental contact. The needle within the vacuum chamber 18
during the insertion of the  holder is a relatively loose fit on the pawls
24 so that the plunger. As mentioned above, at the end of the initial
axis of the needle holder and needle can incline relative insertion stroke,
the stop ring 28 was engaged by, and  to the syringe body whereby the tip
of the needle will lie was connected to, the plunger. As the plunger is
with-    to one side of the syringe body and will be prevented by 3    



5                EP 0 493 456 B1                 6 the sleeve 13 from
accidental extension from the body.  wardly of, the body 100 and are then
turned over to lie The sleeve 13 may also comprise a central iris structure
within the zone 117. heldopenbytheneedleholderwhen in its operative posi-
A resilient annular braking and sealing member 123 tion. As soon as the
needle holder is withdrawn by the  is positioned within the zones 115 and
116 of the body plunger, the iris structure contracts or doses in order to
5  100. The member 123 includes a pair of inwardly close the central
aperture of the sleeve 13 and thereby  directed annular sealing lips 124
sliding radially inwardly to prevent any access to the interior of the
syringe body.    from the member 123 and adapted to sealingly engage As no
part of the needle is exposed after use of the  about the plunger 101.
Rearwardly of the lips are three syringe, the syringe can be disposed of in
a conventional  braking ribs 125, which could in another embodiment of
plastic bag. The absence of exposure of the needle also  10 the invention
be replaced by rows of bosses which may assists in preventing the spread of
infection by contami-    serve the same purpose. The braking ribs are
adapted nated needles.                                  to apply a braking
force to the plunger 101. The radially The syringe shown in Figs. 2a to 2e
comprises a  outer surface of the member 123 carries at its forward body
100 and a plunger 101. A needle holder 102 is    end a circumferential rib
126. In the initial configuration mounted at the forward or inner end of
the body 100. The  15 of the syringe the member 123 is positioned with the
rib needle holder 102 has at its forward end a cylindrical  126 abutting
against the forward end of the collar 118. boss 103 inclined slightly to
the longitudinal axis of the  The collar 118 then surrounds the member 123
and syringe body 100. A needle 104 is disposed on the boss  serves to
compress the braking ribs 125 against the 103 and is held in place thereon
by a conventional U-lock  plunger 101. fitting 105. Duetothe inclination of
the boss 103 the nee- 20  The rearward end of the syringe body 100 is
formed dle 104isalsoinclinedtothelongitudinal axisofthebody  with a pair of
outwardly extending finger grips 112 dis- 100. The needle holder 102 has a
bore 106 extending  posed in diametric opposition about the body 100.
longitudinally through it and communicating at one end  The plunger 101
includes an elongate shaft 127 and with an undercut recess 107, adapted to
engage with a  at its forward end a radially extending sealing flange 128
suitably shaped protuberance on the plunger as will be 25 in sealing
engagement with thebore 110 of the body 100. hereinafter described, and at
the other end with the nee-  At its forward free end the plunger 101 is
formed with a dle 104. Aflange 108 on the needle holder 102 surround-
protuberance 129 adapted to engage with the recess ing the undercut recess
107 engages behind an annular  107 in the needle holder 102. The
protuberance 129 and rib 109 on the inside wall of the body 100. A
plurality of    recess 107 are so dimensioned that on engagement of
triangular sprags 111 project inwardly from the forward  30 the
protuberance 129 in the recess 107 an inwardly end of the body 1 00 and
engage about the circumference  directed flange 131 will be pivoted
inwardly and forwardly of the needle holder 102. The engagement of the
flange  by contact with the protuberance 129 which will cause 108 of the
needle holder 102 with the annular rib 109 of    the flange 108 on the
needle holder to be pivoted rear- the body 100 and the engagement of the
sprags 111  wardly and inwardly to free the flange 108 from the annu- about
the circumference of the needle holder 102 serve 35  lar rib 109 on the
bore of the body 100. to securely locate the needle holder at the forward
end  The rearward end of the plunger 101 is formed with of the body 100
until it is released therefrom by engage-  an enlarged head 132 which head
132 includes at its for- ment with the plunger as will be hereinafter
described.  ward end a radially outwardly extending flange 133. The The
body 100 definesasubstantially cylindrical bore  enlarged head 132 on the
plunger 101 is preferably 110 extending from the annular rib 109 which
retains the 40 formed by heat reforming the rearward end of the plunger
needle holder 102 in place at the forward end of the body  afterthe sealing
and braking member 123 has been posi- 100 to a second annular rib 113.
Rearwardly of the annu-  toned on the stem 127 of the plunger 101. lar rib
113 the body 100 increases in internal diameter  In use the syringe is
shipped in conditions depicted through a frusto-conical zone 114 to a
substantially cylin-    in Fig. 2a. The plunger 101 is in its fully
retracted position drical zone 115. The cylindrical zone 115 is directly
con- 46 and the braking and sealing member 123 is surrounded nected to a
second cylindrical zone 116 of slightly  by the collar 118 such that the
braking ribs 125 are urged increased internal diameter which in turn is
connected  firmly against the shaft 127 of the plunger 101. to a tapering
zone 117 which tapers outwardly in diam-  In order to draw an injectable
fluid into the syringe eter to the free end 119 of the body 100. Between
the  the plunger 101 is depressed to the position shown in zones 116 and 1
7the body is formed integrally with an  50 Fig. 2b. The plunger 101 is
depressed until it is stopped annular collar 118. This collar 118 is
moulded extending  by the engagement of the flange 133 on the head 132 of
rearwardly of the junction between the two zones 116  the plunger 101 with
a pair of inwardly directed recesses and 117 and is then turned over to lie
within zone 116,  134 in opposed faces of the stop members 121. This
forming an inwardly directed annular abutment. The free  engagement occurs
when the protruberance 129 on the end 110 of the body 100 is moulded
integrally with a pair 55 forward end of the plunger 101 is closely
adjacent but of diametrically opposed stop members 121 joined by a  not
engaged with the undercut recess 107 in the needle thin flexible ring 122.
The stop members 121 and ring  holder 102. Subsequent retraction of the
plunger 101 will 122 are also moulded integrally with, and extended rear-
draw an injectable liquid, into which the needle has been inserted, into
the body 100 of the syringe. Such retraction 4    



7                EP 0 493 456 B1                 8 will also shear the thin
connection between the stop  ber 123 intothefrustoconical zone
114ofthebodywhere members 121 and the body 100 of the syringe. The dose
the braking ribs 125 of the braking and sealing member of liquid in the
syringe may then be adjusted, and air    123 will be caused to tightly bind
against the shaft 127 removed from the syringe, by depression of the
plunger  of the plunger 101. 101. The braking force applied to the shaft
127 of the 6  The arrangement of Fig. 3 shows the application of plunger
101 isat this point sufficient to resist movement    the present invention
to a narrow bore syringe which of the plunger 101 relative to the body 100
under the  would typically be used for giving an injection of about
influence of the vacuum created between the braking  1ml of liquid to a
patient. In this case the construction and sealing member 123 and the
sealing flange 128 as  and operation of the syringe is as has been
described the plunger 101 is depressed into the body 100. Thus 10 with
reference to Figs 2a to 2e except that the vacuum movement of the plunger
101 relative to the body 100  pressure is created between the braking and
sealing will only occur by manual application of force to the  member 123
and an additional sealing flange 136 plunger 101 by the person using the
syringe.     mounted on the shaft 127 of the plunger 101 intermedi- When an
injection is to be given the needle is    ate its ends. A step 137 on the
shaft 127 causes the seal- inserted into the patient in a conventional
manner. This 15 ing flange 136 to move downwardly of the bore 110 as
insertion is facilitated by the inclination of the needle 104  the plunger
is depressed creating a vacuum between the relative to the body 100 of the
syringe as the body 100  sealing lips 124 and the flange 136. This vacuum
will is disposed at a more convenient angle to the skin of the  draw the
flange 136 rearwardly when the injection has patent, at least in the case
of intravenous injections, than  been completed and the flange 136 will
carry the plunger would be the case if the needle 104 was in axial align-
20 101 and the needle 104 rearwardly with it. ment with the body 100 of the
syringe. The plunger 101  The arrangement of Fig. 4 shows the needle holder
is then depressed to inject the liquid into the patent. At  102 positioned
in a wide bore syringe. In this case the the end of the plunger stroke the
protruberance 129 will    arrangement is as described with reference to
Figs. 2a engage with the undercut recess 107 of the needle    to 2e except
that the sprags 111 do not need to be holder 102, as the earlier removal of
the stop members 25 moulded so as to spring inwardly to form an iris upon
121 now allows the plunger 101 to be fully depressed.  withdrawal of the
needle holder into the body 100 as the The engagement of the protruberance
129 with the  inturned flanges 137 and 138 are sufficient to prevent
undercut recess 107 causes the flange 108 on the nee-    the needle 104
from being re-extended from the syringe die holder 102 to be drawn radially
inwardly free of the  once it has been drawn into the body 100.
circumferential groove 109 in the body 100. As the pro- 30  The embodiments
of the invention are given for the truberance 129 is entering the undercut
recess 107 so  purpose of example only and are not intended to limit the
the flange 133 on the head of the plunger 101 engages  broad scope of the
present invention as defined by the the rearward end of the braking and
sealing member 123  claims. The needle holder 102 could if desired be held
pushing it into zone 115 of the syringe body 100 free of    in place in the
body 100 of the syringe by a friction fit collar 118. The braking and
sealing member 123 can  35 withouttheneed for the rib 109.
Similarlythebraking ribs expand radially within the zone 115 so that the
braking  125 could be replaced by other configuration of means pressure on
the shaft 127 of the plunger 101 is reduced.  adapted to apply a braking
effect between the plunger When the syringe is withdrawn from the patient
the vac-  101 and the syringe body 100. uum created between the braking and
sealing member 123 and the sealing flange 108 will be sufficient to slowly
40 Claims draw the plunger 101 back into the body 100 of the
syringe.Theplunger101willalsodrawtheneedleholder  1. A syringe comprising a
body (2), a plunger (4) 102, now freed from engagementwith the body 100,
and  mounted within the body, means (24) for connecting the needle 104 into
the body. As the needle holder 102  the plunger to a needle holder (6) at
the end of an is drawn into the body the free ends of the triangular 45
injection stroke of the plunger whereby subsequent sprags 111 will spring
radially inwardly to form an iris pre-  retraction of the plunger (4)
withdraws the needle cluding egress of the needle 104 outwardly from the
now  into a shielded position within the body, and energy open forward end
of the syringe body 100.           storage means energizable by the
insertion stroke The vacuum pressure created in the syringe body  to cause
such withdrawal of the plunger and needle 100 will be sufficient to draw
the needle 104 fully into the so    after the injection stroke,
characterised in that:- body 100 behind the iris formed by the triangular
sprags  the energy storage means comprising a vac- 111, and to engage
radially outwardly directed fingers  uum chamber (18) defined between the
plunger (4) 135 on the shaft 127 of the plunger 101 behind at least  and
the syringe body (2), vacuum being created theforwardmost one of sealing
lips 124. Any subsequent  within the chamber (18) by movement of the
plunger use of the syringe is prevented firstly by the fact that the 55
during the injection stroke, said vacuum serving to needle 104 is trapped
within the body 101 by the sprags  withdrawthe plunger and needle after
injection pres- 111 and the inclination of the needle 104 and secondly
sure on said plunger (4) is removed. by the fact that any depression of the
plunger 101 will cause fingers 135 to drag the braking and sealing mem- 5
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connection between the stop  ber123intothe frustoconicalzone 114 of the
body where members 121 and the body 100 of the syringe. The dose    the
braking ribs 125 of the braking and sealing member of liquid in the syringe
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the shaft 127 removed from the syringe, by depression of the plunger  of
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invention are given for the truberance 129 is entering the undercut recess
107 so  purpose of example only and are not intended to limit the the
flange 133 on the head of the plunger 101 engages  broad scope of the
present invention as defined by the the rearward end of the braking and
sealing member 123  claims. The needle holder 102 could if desired be held
pushing it into zone 115 of the syringe body 100 free of    in place in the
body 100 of the syringe by a friction fit collar 118. The braking and
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9                EP 0 493 456 B1                  10 2. A syringe as
claimed in claim 1 in which the vacuum  6. A syringe as claimed in daim 3
and further compris- chamber is defined between a first sealing member
ing: (14) carried by the plunger (4) at or adjacent its end  resilient
braking means (20) for retarding within the body (2) and a second sealing
member   retraction of said plunger disposed within a space (16) carried by
the body (2) at or adjacent its end  5  between said bore and said plunger,
said braking distal to the needle holder (6) and closely surround-  means
being disposed on one of said body (2) and ing the plunger, whereby said
movement of the     plunger (4) and in slidable engagement with the plunger
(4) during the injection stroke causes said  other of said body (2) and
plunger (4) for providing first and second sealing members (14,16) to move
a braking force sufficient to retard but not stop retrac- relatively apart.
10    tion of said plunger. 3. A syringe as claimed in daim 2. wherein
7. A syringe as claimed in claim 6, wherein: said body (2) has a forward
end, a rearward       said braking means further comprises brak- end, and a
bore extending from the forward end to  ing modifying means (8a) on said
body and cooper- the rearward end;                          15    ating
means (20) on said braking means; said said needle holder (6) is slidably
disposed  braking modifying means (8a) being adapted to bear within said
bore proximate said forward end;      against said cooperating means (20)
so that relative said plunger (4) has an end mounted slidably  movement
therebetween during the injection stroke within said bore of said body,
said plunger extending  reduces said braking force after the injection
stroke. out of said rearward end of said body;     20 said connecting means
(24) connects said  8. A syringe as claimed in claim 7, wherein: plunger
(4) to said needle holder (6) on completion     said bore comprises zones
having different of an injection stroke of said plunger by injection
internal diameters (110,116, 117); pressure on said plunger;
abutment means (133) are provided on said saidfirstsealing member (14) on
said plunger 25  plunger engageable with said braking means during (4)
extends radially into sliding sealing engagement  the injection stroke; and
with said body (2), and                                 said resilient
braking means (123) comprises said second sealing member (16) on said
aresilientcrylindrical member (123) sldable on said body (2) is disposed
between said first sealing mem-  body and having rib means (125)
resiliently bearing ber and said rearward end of said body (2) and  3o
against said plunger (101) for exerting a braking extends radially with
sliding sealing engagement  force, said resilient cylindrical member being
longi- against said plunger (4).                         tudinally movable
within said zones of different inter- nal diameter by said abutment means
for reducing 4. A syringe as claimed in claim 3 and further compris-  the
braking force on said plunger. ing:
35 stop means (24) on said body (2) adjacent  9. A syringe as claimed in
any one of claims 3 to 8 and said rearward end of said body for arresting
move-  further comprising: ment of said plunger (4) during a preparatory
for-      a plurality of pivotable fingers (111) within ward stroke of said
plunger (4) for preventing said  said bore proximate said forward end of
said body, connecting means (24) from  connecting said  40    said fingers
being resiliently urged radially inwardly plunger (4) to said needle holder
(6) on completion  for forming an iris substantially occluding said for- of
said preparatory stroke; and                 ward end of said body when
said needle holder is stop engagement means (34) on said plunger   drawn
into said bore. adapted to engage said stop means on said prepar- atory
forward stroke and render said stop means 45 10. A syringe as claimed in
any one of claims 3 to 9, inoperative by a subsequent rearward stroke of
said  wherein said bore has a longitudinal axis and further plunger so that
said stop means does not impede   comprising: said plunger during the
injection stroke.               means (103) on said needle holder inclined
relative to said longitudinal axis for inclining a needle 5. A syringe as
claimed in claim 4 wherein;   50    thereon at an angle to said
longitudinal axis. said bore forms an inner seat on said body;
saidstopmeanscomprisesanabutment(28)     11. A syringe as claimed in any
one of claims 3 to 10, removably disposed on said inner seat; and
wherein said connecting means comprises: said stop engagement (34) means
engages           a protuberance (129) at said end of said said
abutmentduring thepreparatoryforward stroke 55  plunger (101) within said
bore (110); and so that said abutment is sheared from said body by      a
complementary undercut recess (107) in a rearward stroke of said plunger.
said needle holder engageable with said protuber- ance. 6    11
EP 0 493 456 B1                 12 12. A syringe as claimed in claim 11 and
further corn-  Kolben (4) mit dem Nadelhalter (6) durch einen 



prising:                                          Injektionsdruck auf den
Kolben verbindet; wobei a radially extending retaining flange (108) on
sich das erste Dichtungselement (14) an dem Kol- said needle holder;
ben (4) radial in einen Gleit-Dichteingrilf mit dem complementary needle
holder engagement 5    Korper (2) erstredct und wobel das zweite Dichtung-
means (109) within said bore releasably engaging  selement (16) an dem
KOrper (2) zwischen dem said retaining flange, and co-acting means (131) on
ersten Dichtungselement und dern hinteren Ende said plunger and needle
holder for releasing said  des Korpers (2) angeordnet ist und sich radial
mit retaining flange from said complementary engage-  Gleit-Dichteingriff
gegen den Kolben (4) erstreckt. ment means upon connection of said
protuberance  10 with said undercut recess.                    4. Spritze
nach Anspruch 3 und ferner umfassend: Stoppmittel (24) an demn Korper (2)
benachbart dem Patentanspritche
hinteren Ende des Korpers zurn Hemmen einer Bewegung des Kolbens (4)
wahrend eines Vorbere- 1. Spritze, umfassend einen Korper (2), einen
innerh- 15    itungsvorwartshubs des Kolbens (4) um zu ver- alb des KOrpers
angebrachten Kolben (4), Mittel (24)  hindern, daB das Verbindungsmittel
(24) den Kolben zum Verbinden des Kolbens mit einemn Nadelhalter  (4) mit
dem Nadelhalter (6) nach Vollendung des (6) am Ende eines Injektionshubs
des Kolbens,    Vorbereitungshubs verbindet; und sin Stoppeingriff- wobei
ein nachfolgendes ZurOdcziehen des Kolbens,  smittel (34) an dern Kolben,
welches angepaBt ist, (4) die Nadel in sine geschdtzte Stellung innerhalb
20  um die Stoppmittel bei dem Vorbereitungsvor- des  KOrpers  zurOckzieht,
sowie  Energies-     wartshub zu ergreifen und die Stoppmittel durch
peicherungsmittel, welche durch den Einstechhub  einen nachfolgenden
Radcwartshub des Kolbens erregbar sind, um sin derartiges Zurackziehen des
auBerBetriebzusetzen,derart,daBdasStoppmittel Kolbens und der Nadel nach
dem Injektionshub zu  den Kolben wahrend des Injektionshubs nicht bewirken,
dadurch gekennzeichnet,         25     behindert. daB die
Energiespeicherungsmittel eine zwischen dem Kolben (4) und dem
Spritzenkorper (2) festge-  5. Spritze nach Anspruch 4, bei welcher die
Bohrung legte Unterdrudckammer (18) umfassen, wobei      einen inneren Sitz
an dem Korper bildet; wobei das Unterdruck innerhalb der Kammer (18) durch
sine  Stoppmittel  einen  entfembar  angeordneten Bewegung des Kolbens
wahrend des lnjekbon- 3o    Anschlag (28) an dem inneren Sitz umfalt; und
shubs erzeugt wird und wobei der Unterdruck dazu  wobei das
Stoppeingriffsrnittel (34) wahrend des dient, den Kolben und die Nadel
zurdckzuziehen,  Vorbereitungsvorwartshubs mit dem Anschlag der- nachdem
der Injeklionsdruck auf den Kolben gelost  art in Eingriff ist, daB der
Anschlag durch einen ist.
ROdwartshub des Kolbens von dem  Korper 36     geschert ist. 2. Spritze
nach Anspruch 1, bei welcher die Unter- druckkammerzwischen einem ersten
Dichtungsele-  6. Spritze nach Anspruch 3 und femer umfassend: ein ment
(14), welches von dem Kolben (4) an oder in  elastisches Bremsmittel (20)
zum Verzogern des der NAhe seines Endes innerhalb des Korpers (2)
Rackziehensdes innerharb sines Raumes zwischen gehaften ist, und einem
zweiten Dichtungselement 40  der Bohrung und dem Kolben angeordneten Kol-
(16), welches von dem Korper (2) an oder in der  bens, wobei das
Bremnsmittel an einem Element des NAhe seines Endes, fern von dem
Nadelhalter (6)  KOrpers (2) und des Kolbens (4) angeordnet ist und und den
Kolben eng umschlieBend, gehalten ist,   mit dem anderen Element des
KOrpers (2) und des festgelegt ist, wobei die Bewegung des Kolbens (4)
Kolbens (4) in verschiebbarem Eingriff ist, urn sine wahrend des
Injeltionshubs bewirkt, daB sich das 45  Bremskraft zu erzeugen, welche
ausreichend ist, erste und zweite Dichtungselement (14. 16) relativ  dms
ZurOckziehendes Kolbenszuverzogern, jedoch auseinanderbewegen.
nicht zu stoppen. 3. Spritze nach Anspruch 2, bei welcher der Korper (2)
7. Spritze nach Anspruch 6, bei welcher des Brerms- sin vorderes Ends, sin
hinteres Ends sowie sine 50  mittel ferner Bremsmodifizierungsmittel (8a)
an dem sich von dem vorderen Ends zu dern hinteren Ends  Korper sowie
zusammenwirkende Mittel (20) an erstreckende Bohrung autweist; wobei der
Nadel-  dem Bremsmittel umfaBt; wobei das Bremsmodifi- halter (6) innerhalb
der Bohrung, nahe dem vor-  zierungsmittel (8a) angepaBt ist, gegen die
zusam- deren Ends verschiebbar angeordnet ist; wobei der  menwirkenden
Mittel (20) zu drOcken, derart, daB Kolben (4) sin innerhalb der Bohrung
des Korpers 5s  sine Relativbewegung zwischen diesen wahrend verschiebbar
angebrachtes Ends aufweist, wobei   des Injektionshubs die Bremskraft nach
dem Injek- der Kolben aus dem hinteren Ends des Korpers her-  tionshub
reduziert. ausragt; wobei nach Vollendung sines Injektion- shubs des
Kolbens das Verbindungsmittel (24) den 7    13               EP0493456B1
14 8. Spritze nach Anspruch 7, be! welcher die Bohrung   course dInsertion
pour provoquer un tel retrait du Zonen mit unterschledlichen
Innendurchmessern     plongeur et de l'aiguille apres la course dinjection,



(1 10, 1 16, 1 17) umfalt; wobei Anschlagmittel (133)  caract6risbe en ce
que: an dem Kolben vorgesehen sind, welche mit den           los moyens de
stockage d'bnergie compren- Bremsmiteln wahrend des Injektionshubs zu  5
nent une chambre A vide (18) definie entre le ergreifen sind; und wobei das
elastische Bremsmit-  plongeur (4) etlecorpsdeseringue(2), unvideetant tel
(123) ein an demI KOrper verschiebbares elas-  creb a l'int6rieur de la
chambre (18) par un mouve- tisches zylindrisches Element (123) umfaBt und
mentdu plongeur pendant la course d'injection, ledit Rippenelemente (125)
aulwelst, welche elastisch   vide servant a retirer le plongeur et
l'aiguille apres gegen den Kolben (101) drOcken, um sine Bremsk- 10    quo
la pression d'injection sur ledit plongeur (4) soft raft auszuoben, wobei
das elastische zylindrische  retiree. Element von dem Anschlagmittel in den
Zonen unterachiedlicher Innendurchmesser in LAngsrich-  2. Seringue selon
la revendication 1, dans laquelle la tung bewegbar lst, um die Bremskraft
an dem Kol-  chambreAvideestd6finieentreunpremier616ment ben zu reduzieren.
t6    d'6tanchbit6 (14) port6 par le plongeur (4) vers ou pros de son
extremitb A l'int6rieur du corps (2) et un 9. Spritze nach einem der
AnsprOche 3 bis 8 und femer  deuxieme elbment d'ltanch&6i (16) portb par le
umfassend: mine Mehrzahl von drehbaren Fingern    corps (2) vers ou pros de
son extrbmitb distale du (111) innerhalb der Bohrung nahe dem vorderen
support d'aiguille (6) et entourant 6troitement le Ende des KOrpers, wobei
die Finger elastisch radial 20  plongeur, ledit mouvement du plongeur (4)
pendant einwarts gespannt sind, um sine im wesentlichen   la course
d'injection conduisant lesdits premier et das vordere Ende des KOrpers
verschlieBende Iris  deuxieme el6mentsd'btanchbit6 (14,16) As'ecarter zu
bilden, wenn der Nadelhalter in die Bohrung    l'un de l'autre. gezogen
lst. 25 3. Seringue selon la revendication 1, dans laquelle 10. Spritze
nach sinem der AnsprOche 3 bis 9, bei         ledit corps (2) comporte une
extr6mit6 avant, welcher die Bohrung mine Iangsachse autweist und  une
extrbmitb arriere, et un percage s'btendant de ferner umfassend: Mittel
(103) an dem Nadelhalter,  I'extr6mit6 avant A l'extr6mit6 arriere; welche
relativ zu der Langsachse geneigt sind, um      ledit support d'aiguille
(6) est plac6 en glisse- eine Nadel daran in einem Winkel zu der Lang- 3o
ment & l'int6rieur dudit pergage A proxdmit de ladite sachse zu neigen.
extremitb avant; ledit plongeur (4) a une extr6mit6 montbe en 11. Spritze
nach einem der AnsprOche 3 bis 10, bei   glissement a l'int6rieur dudit
pergage dudit corps, welcher das Verbindungsmittel umfaBt: einen Vors-
ledit plongeur s'btendant hors de ladite extremitb prung (129) an dem Ends
des Kolbens (101) inner- 35  arriere dudit corps; halb der Bohrung (110);
und sine komplementare         lesdits moyens de connexion (24) connectent
unterschnittene Ausnehmung (107) in dem Nadel-    ledit plongeur (4) audit
support d'aiguille (6) A la fin halter, welche von dem Vorsprung ergreifbar
ist.  d'une course d'injection dudit plongeur par une pres- sion
d'injection sur ledit plongeur; 12. Spritze nach Anspruch 11 und ferner
umfassend: 40      ledit premier elbment d'etanch6itb (14) sur einen sich
radial erstreckenden Haftoflansch (108)  ledit plongeur (4) s'etend.
radialement par engage- an dem Nadelhalter; ein kowplementares Nadelhal-
ment d'6tanch6it6 coulissant avec ledit corps (2); tereingriffsmittel (109)
innerhalb der Bohrung,        ledit deuxidmeo 6lment d'dtanchdit6 (16) sur
welches den Halteflansch lOsbar ergreift, sowie   ledit corps (2) est place
entre ledit premier 616ment zusammenwirkende Mittel (131) an dem Kolben und
46  d'btanchbit6 et ladite extr6mite arriere dudit corps dem Nadelhafter
zum Freigeben des Halteflansch    (2) et s'etend radialement avec
engagement aus dem konplementaren Eingriffsmiftel nach einer  d'6tanche6i
coulissant contre ledit plongewu (4). Verbindung des Vornprungs mit der
unterschnit- tenen Ausnehmung.                              4. Seringue
selon la revendication 3, comprenant de No     plus: Revendlcatlons
des moyens d'arret (24) sur ledit corps (2) adjacents A ladite extremite
arriere dudit corps des- 1. Seringue conprenant un corps (2), un plongeur
(4)  fin6s A arreter le mouvement dudit plongeur (4) pen- montb dans le
corps, des moyens (24) pour con-    dant une course preparatoire vers
l'avant dudit necter Is plongeur A un support d'aiguille (6) a  55
plongeur (4) pour bviter que lesdits moyens de con- I'extremnet d'une
course dinjection du plongeur, un  nexion (24) connectent ledit plongeur
(4) audit sup- retrait ultdrieurdu plongeur (4) retirant l'aiguille dans
port d'aiguille (6) a la fin de ladite course une position proteg6e A
l1nt6rieur du corps, et des  prbparatoire ; et moyens de stockage d'bnergie
amorgables par la         des moyens de prise d'arret (34) sur ledit    15
EP 0 493 46B1                    16 plongeur, adapt6s pour se mettre en
prise avec les-  9. Seringue solon l'une quelconquedes revendications dits
moyensd'arrt lorsde ladite course preparatoire  3 a 8, comprenant de plus:
vers l'avant et pour rendre lesdits moyens d'arrit      une pluralme de
doigts pivotants (111) a 



inoperants lors d'une course ulterieure vers l'arriere  l'interieur dudit
pergage a proximit6 de ladite dudit plongeur, de sorte quo lesdits moyens
d'arret 6  extremit6 avant dudit corps, lesdits doigts etant no genent pas
ledit plongeur pendant la course    presses elastiquement radialement vers
l'int6riour d'injection.                                      pour former
un iris fermant substantiellement ladite extrnmit6 avant dudit corps
lorsque ledit support 8  Seringue solon la revendication 4, dans laquelle:
d'aiguille est retire dans ledit pergage. ledit pergageforme un sige
interieursur ledit tO corps;                                         10.
Seringue solon l'unequelconquedes revendications lesdits moyens d'arret
comprennent une      3 A 9, dans laquelle ledit pergage a un axe longitu-
butee (28) placee de maniere amovible sur ledit   dinal, comprenant de
plus: siege intiieur ; et                                    des moyens
(103) sur ledit support d'aiguille, lesdits moyens de prise d'arret (34) se
met- 75    inclines par rapport audit axe longitudinal pour tent en prise
avec ladite butee pendant la course  incliner une aiguille par-dessus solon
un angle par preparatoire vers l'avant, de sorts quo ladite butee  rapport
audit axe longitudinal. est arrach6e dudit corps par une course vers
l'arribre dudit plongeur.                      11. Seringue solon
lunequelconquedes revendications 20     3 a 10, dans laquelle lesdits
moyens de connexion 6. Seringue selon la revendication 3, comprenant de
comprennent: plus:                                                   une
protuberance (129) A ladite extremite des moyens de freinage elastiques
(20) pour  dudit plongeur (101) A llnt6rieurdudit pergage (110) retarder le
retrait dudit plongeur, plac6es dans un espace entre ledit pergage et ledit
plongeur, lesdits 25  un renfoncement compl6mentaire (107) en moyens de
freinage 6tant places sur l'un dudit corps  contre-depouille dans ledit
support d'aiguille pou- (2) et dudit plongeur (4) et se trouvant en prise
vant se mettre en prise avec ladite protuberance. coulissante avec l'autre
dudit corps (2) et dudit plongeur (4) pour appliquer une force de freinage
12. Seringue solon la revendication 11, comprenant de suffisante pour
retarder mais non arroter le retraKt 30  plus: dudit plongeur.
sur le support d'aiguille, une bride de retenue (108) s'etendant
radialement, des moyens compi6- 7. Seringue solon la revendication 6, dans
laquelle:  mentaires (109) de prise sur le support d'aiguille lesdits
moyens de freinage comprennent de   avec le pergage engageant de maniere
amovible la plus des moyens de modiication de freinage (8a) 35  bride de
retenue ot des moyens de coop6ration sur ledit corps et des moyens de
cooperation (20)  (131) sur ledit plongeur et ledit support d'aiguille sur
lesdits moyens de freinage; lesdits moyens de  pour relacher ladite bride
de retenue desdits moy- modification de frdlnage (&a) etant adaptes pour
ens de priso compl6mentaires apres connexion de porter contre lesdits
moyens de cooperation (20) de  ladite protub6rance avec ledit renfoncement
en con- sorte qu'un mouvement relatif entre eux pendant la 40
tre-depouille. course dlrfection reduKt ladets force de freinage apres la
course dinjection. 8. Seringue solon la revendication 7, dans laquelle:
ledit pergage comprend des zones ayant des 45 diametres int6rieurs
differents (110, 116, 117); des moyens de but6e (133) sont pr6vus sur ledit
plongeur, pouvant se mettre en prise avec les- dits moyens de freinage
pendant la course dinjec- tion ; et                                  50
lesdits moyens de froinage elastiques (123) comprennent un el6ment
cylindrique 6lastique (123) coulissant sur ledit corps et ayant des
membrures (125) portant elastiquement contro ledit plongeur (101) pour
exercer une force de freinage, ledit 616- 6s mentcylindrique elastique
etantmobiledans Isens longitudinal A l'inteireur desdites zones de diame-
tres interieurs difflirents par lesdits moyens de butee pour reduire la
force de freinage sur ledit plongeur. 9    


