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Disposable hypodermic syringe

The invention retates to a hypodermic syringe
which, after a single use, can no longer be used, in
particular to a lLocking device which, in cooperation
Wwith the specially designed plunger, ensures that a
multiple use of the hypodermic syringe is not readi(y
possible.

Hypodermic syringes for single use are in prin-
ciple known, but need to'be deliberately rendered in-
operative or destroyed after use.

German Utility Model 88 04 656.7 describes a
hypodermic syringe in which.a detent member arranged in
the barrel of the syringe is in engagement with the
plunger. A toothing which cooperates with the detent
member is.formed on the central piece of the plunger,
Wwith the result that only a single use is possible.

DE-A-28 10 370 discloses a syringe in which the’
plunger can be locked in various stroke positions 1in
the syringe barrel via catches. The plunger has a

toothed rod in the form of a cross which engages in de-

tent projections of a lLocking plate on the barrel.

Locking is accomplished by rotating the barrel about
its Longitudinal éxis, the toothed rod thereby coming
into engagement with the locking plate or the eﬁgage-
ment being released again.

It is the object of the invention to create a

device whicﬁ can be combined'uith known hypodermic
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syringes and ensures that a multiple
use of the hypodermﬁc syringe is not possible.

This objectris achieved pyfa hypodermic syringe
having a cylindrical sleeve and a connection part %or a
cannula at one side and a gfip pL;te at the rearua;d
end of the sleeve, having a plunger which can be pushed
into the sleeve and the plunger rod of which has along
its lLength 2 pairs of guide webs arhanged,ét right
angles to one énother, opposite one ahéthér, projec-
ting radially frqm the,pLungerirod and having along
their length grodves arranged at a short distance from
one another, and there being a'étop plate which can be
fitted onto the grip plate of the sleeve, the stop plate
having a concentricaLLy arranged opening for the plun-
ger rqd,,there being 1in the opeﬁing detent noses for
engagement in the grooves of the webs on thg pLungér
rod, which is characterizgd in that a) the first webs
are of shorter configuration in the radial direction
than the second webs and the first webs are provided
aLdng their length with grooves, and b) the detent
noses in the opening of the stop p[aterarg,,at the rim
of the opening, a first detent nose extending radially
inwards and directed obliquely upwardé and, at the rim,
arranged at an angle of about 135° to the first detent -

nose, a second detent nose, directed rédjalty inwards and

‘obliquely downwards, for the purpose of engagement in

the grooves of the first webs on the ptunger rod, and,
at an angle of in each case 80-100o to the second de-

tent nose, the diameter of the opening is reduced by
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webs projecting into the opening, and there is between
the webs a groove or an intermediate space of a depth
such that, in the intermediate space, the diameter of
the opening is not reduced.

The cross-section of the stop plate is prefer-
ably C-shaped and has a narrow slot between the outer
rim and the central opening, with the result that it
can be pushed onto the grip plate of a preassembled
syringe and the plunger rod of the syringe plunger ex-
tends through the opening in the stop ptate. The stop
plate is held on the grip plate by means of a clamping
fit, the bent-round legs of the C-profile gripping the
rim of the grip plate of the sleeve of the hypoderﬁic
syringe. It is partiéuLarLy advantageous if the shape
of the circumference of the stop plate corresponds to
the shape of the grip plate of the hypodermic syringe
sleeve. This ensures the pushing-on and clamping of
the stop plate in a predetermined position on the
grip plate of the sleeve. For better anchoring of
the stop plate on the grip plate it is advantageous
if, on each side of the sleeve, the grip plate has a
groove or depression or through opening into which
detent noses in each case arranged on the Legs of the
C-profile of the stop plate can engage. The position
of the grooves in the grip plate and of the detent
noses on the stop plate is such that they are aligned
with one another and engagement is possible.

It is also advantageous if the outer circumfer-

ence of the stop plate is greater than the grip plate

PCT/EP89/00135
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of the slLeeve, so that bending round in a bead formation
can be carried out for the purpose of attachment. In
this case, fhé outer rim of the stop plate grasps
the grip pLate of the sleeve along ifs beriphery after
assembly aﬁd removal is no longer possible without des{
truction. A firm connection betugen the stdp ptate and |
the grip plate of the syringe sLeéye can akso be achiévéd
if the grip ﬁ[ate has two holes ana therstop plate ha§
two downward-directed pegs, thé positﬁén of which cor-
responds to the bores in fhe QF%p ptéte; so that the
pegs can engage in the bores. A %{fmrfit fan be ob-
tained by welding or glueing the pegsrof,ﬁy enlarging
the ends of the pegs. | 7

However, it ks also possible to fnteg;ate £he
stop plate intq the sleeve of the syrinée'in the vicinity
of the grip plate or into the grip plate itsetf. For
example such that the grip plate has the detent noses
and webs or segments required for Loéking in the cen-
tral opening or a flat stop pL;terié gLued<or weLdéd
onto the grip plate. In the case of integratiOn into
the sleeve, the sleeve wall forms the plate having the
central opening and the deten€ noses aﬁdrsegmenté or
webs extend from the insidé wall of the sleeve into
the interior of the sleeve. |

It is particularly advantageous if the stop
plate is produced together with the syringe plungef,
for example by injectibn mouLdingiusing a c&rrespondiﬁg-
Ly designed mould. In this ﬁode-of pféduction, the

plunger rod already extends through the opening of the



10

15

20

25

WO 89/09631

- 5§ -

stop plate and is initially connected to the plunger
rod by a thin destructible Layer of plastic or a film.
In such a case, the slot connection of the central
opening of the stop plate to the rim, which connection
facititates fitting onto the plunger rod, can be dis-
pensed with. Combined parts of this kind can be pro-
duced by {njection moulding. During the assembly of
the syringe and after the pushing of the plunger into
the sleeve of the syringe, the breakable connection,
stemming from their common production, between plunger
rod and stop plate is severed and the stop plate is at-
tached to the syringe by bending the edge around the
grip plate in a bead formation. However, attachment
can also he effected Ey welding, glueing or by means of
the engagement of pegs on the stop pltate in holes in
the grip plate of the sleeve. In these cases, the stop
plate preferably has the same shape and the same outer
circumference as the grip plate of the syringe sleeve.

In the preassembled cond;tion, the syringe plun-
ger is introduced into the sleeve of the hypodermic
syringe in such a way that the plunger plate is situ-
ated at the forward end of the sleeve and, in the axial
direction of the sleeve, the plunger rod israLigned
such that one of the first webs on the plunger rod ex-
hibiting grooves is in engagement with the first detent
nose of the stop plate. Despite engagement in the
grooves, the upward-directed first detent nose permits
the plunger to be pulled out for the purpose of drawing

up injection fluid into the syringe. The grooves are

PCT/EP89/00135
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preferably formed obliquely and oriented such that the
open grooves permit the detent noses to slide over the
flanks of the grooves. In this pbsitioh, it is not
possible to press the ptunger intorthé steeve because,
in the event of movement counter to the origntation of
the upward-directed detent nose, said detent nose is
pressed into the grooves and thEreby bldcks further
movement. In order, on the oﬁe hand, to facilitate the
pulling outrof the slunger and, on'théiqther hand,'tor
reinforce the blocking effect against pressing in, the
formatién ofza sawtooth profile for the érooyes iér
preferred, the opening of the grooves exfend%ng obli-
quely towards the forward end of the plunger rod. The
rounded flanks of the‘sawteeth in each case face the
rearward end of the plunger rod énd the sharp flank
provided for blocking engagement with the detent nose
faces the forward end of the plunger rod. 7

By means of a rotation of the plunger about its
Longitudinal axis, the engageméntroflihe first'detenf
nose in the grooves of the first web can be released.
Upon rotation by 4S°, said rotation being possible in
only one direction by virtue, 1in pafticu[ar, of the de-
sign of the flanks on the segmentﬁror webs extending
into the opening of the stop pLate; the mutually oh-
posite second webs on the p[ungerrrod come into engage-
ment with the grooves or move into the iﬁtermediate
space between the webs projecting into the opening of
the stop plate and bltock the plunger rod against any

further rotation about its longitudinal axis. These

PCT/EP89/00135
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segments or webs, which reduce the diameter of the
opening of the stop plate, starting from the rim, are
offset by 45° and 225°% respectively with respect
to the first detent nose on the rim of the opening.
It is also possible to form a web with a groove at only
one Location on the rim of the opening or to form a
pair of webs with an intermgdiate space.

By virtue of the rotation of the plunger rod
by 45°, the web on the plunger rod which is opposite
the released first web on the plunger rod simultaneous-
Ly also comes into engagement with the second downward-
directed detent nose in the opening of the stop plate,
said detent nose being offset by about 135° uith re-
spect to the first detent nose. In this position, the

plunger can be moved into the sleeve for the purpose of

ejecting the material to be injected but cannot be
pulled out again because then the detent nose presses
into the grooves of this web. In order to facilitate
injection, the grooves are preferably made to extend
obliquely or to form a sawtooth profile, the opening
of the grooves extending obligquely towards the rearward
end of the plunger rod. The rounded flanks of the saw-
teeth in each case face the forward end of the plunger
rod and the sharp flanks provided for blocking engage-
ment with the detent nose face the rearward end of the
plunger rod.

In order to facilitate the preassembly of the
syringe, the first webs on the plunger rod in one em-

bodiment of the invention have the same Length in the
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radial direction and the grooves in the first webs ar-
ranged opposite one another on the pLuhger rod have the
same shape. The first énd second detent nose of the
st&p plate extend an equal distance into theropening of
the stop plate. The only difference bétugen the first
and second detént noses offset at an angle of 135% with
respect to one another on the rim of the opening is
that the first detent nose extends obliguely to one
side from the stop plate fittedronrtﬁe grip pLéte'and
the second detent noseréxteﬁdé obLiqueLy:to the other
sxde from the stop plate in order in éach'rase to permit
the movement of the pLunger in only one d1rect1on. The
first detent nose preferably extends upwards, 1.e.'in
that direction in which the stop plate faces away from
the grip pltate, and the second detent nose extends
downwards, i.é. towards the grwp plate on the sLeeve of
the hypodermic syringe.

In another embodiment, the grooves in the first
webs are once again preferably arranged obL1queLy to
form a sawtooth profile, the direction of the saw-
teeth on the mutuéLLy opposite first webs preferably
being different, so that, during the preassembly of the
hypodermic syringe, the plunger has to be introduced in
a particular position into tﬁe sleeve, namely in such a
way that, when the stop plate is subsequently fitted on-
to the grip plate of the sleeve, the fjrsr web comes
into engagément byithe sawtooth Qroovesrbpen obtiquely
towards the forward end of tﬁe plunger rod uithrthe

first detent nose of the stop plate. In order to

PCT/EP89/00135
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exclude faulty preassembly, the first webs situated
opposite one another on the plunger rod can have
different extension in the radial direction, the first
and second detent nose on the stop plate then also
simultaneously projecting different distances into the
opening of the stop plate. For example, such that the
first detent nose projects somewhat further into the
opening of the stop plate than the second detent nose.

Accordingly, the first web on the plunger rod,
said web béing provided for engagement with the first
detent nose, is of shorter configuration in the radial
difection than the opposite web, which is provided for
engagement with the second detent nose, which does not
project as far into éhe opening.

The extent of the first webs situated opposite
one another on the plunger rod in the radial direﬁtion
is in each case matched to the length of the first and
second detent noses projecting into the opening of the
stop plate in such é'way that the detent noses engage
in the grooves when the plunger rod is introduced in a
corresponding position into the sleeve or is rotated
within the sleeve.

By virtue of the formation according to the in-
vention of four webs on the pltunger rod, in each case
arranged in pairs-opposite one another, a first pair of
webs having detent grooves, and the two detent noses
projecting into the opening of the stop plate and one
or two further webs projecting into the opening from

the rim, which in each case occupy a circular segment on

PCT/EP89/00135
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the rim of the opéning and in each case have a groove
or an intermediate space for engagehent'with the second
pair of webs on the plunger rod, it is ensured that,
uhén the stop plate has been fitted on, the hypodermic
syringe can be drawn up and emptied qnty once. Instead
of a circular segment with a gfodve;'if is also possible
for there to be a pair of webs wiﬁh éh intgrmediate .
space. In order to make possible the single use, it is
necessary that, in the preaséembted condition, the
syringe should contain the plunger w%th the pLOngerr
provided with webs in such a position that, after the
stop plate has been fitted, one of the first webs is in
engagement with the first detent nose. In thfs position,
the only movement possible, apart from'a roﬁéry movement
about the Lonéitudinat axis, 1is the pulling out of the
plunger for the purpose of drawing up injection material
into the syringe. If the plunger is then rotated about
its longitudinal axis, the engagement of thé fir;t deteht
nose in the grooves of the first web'férréLeased, the
second detent nose simultaneously comes into engagement
with grooves of the first webs and,‘Sy engagement 6f the-
second webs in corresponding grooves in the segments or
intermediate space between webs in the opening of the
stop plate, the plunger is blocked against any further
rotary movement. fhereafter, on[y the ejection of in-
jection material by pressing the plunger into the sleeve
is still possible.

For reasons of cost, disposable articles for

medical use are'preferabty produced'from blastic.'
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Suitable plastics for the sLeeVe, the plunger having
the special plunger rod, and the stop plate are thermo-
plastics or thermosets, thermoplastics being preferred
because they can be deformed more easily during the
production of the parts. The suitable plastics include
polyethylene, polypropylene, polyvinyl chloride, poly-
acetals, polystyrenes, polyamides, polyurethanes, poly-~
carbonates, polyesters and copolymers of the homopoly-
mers mentioned. In principle, however, it is also pos~-
sible to produce the stop plate frém metal, for ex-
ample by punching it out from sheet metal and forming
the rim into a C-profile and bending the detedt noses
in the desired direction.

The solution according to the invention also
includes a process for producing the plunger and the
stop plate simultaneously and in common. In this pro-
cess, the plunger for a hypodermic syringe having a
plunger rod, a plunger at one end of the plunger rod
and a grip plate at the other end of the plunger rod is
produced from a thermoplastic by injection moulding in
one mould. The characterizing feature of this process
consists in the fact that the plunger rod has along its
length two pairs of guide webs arranged at right angles
to one another, opposite one another, projecting
radiatly from the plunger rod and having along their
length grooves arranged at a short distance from one
another, and in that a stop plate having a concentri-
cally arranged opening through which the pLunger.rod'

extends 1is simuLtanepusLy produced which is initially

PCT/EP89/00135
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connected to the plunger rod by a destructible film
arising from production, and in that, in the opening, the
stop pLaté has detent noses for engagéﬁgnt_in the grooves
of.first webs of the plunger rod ana webs for engagement
with second webs of the pLungerrrod.

Decjﬁive for the solution on the ébject accor-
ding to the invention is the struéturat ;qnfigdration,
which makesrpossibLe the cooperation of the stop plate
with the radially extending webs arranged_dn-the pltun-
gef raod of the injection plunger, such that onLy_the
three movements aLreadyudescfibed above of the plunger
in the sleeve arerpossibLe. Tﬁe drawing dp of injec-
tion material by puLLing out the pLungér:israccompLi-
shed in the cﬁstomary manner, one of fhe first webs bef
ing in engagement with the first detent nose on the
stop plate. In order to make ah ejection of injection
material possible,a rotary movement of the plunger about
the Longitudinal axis of the pLungerirod by 459 is
required after the syringe has been pulled up, in order
to cause the second webs of the pLUnéer rod to engage in
the mutually opposite grooves or the intermediate space
of a pair of webs at therrim of tﬁe opening of the stop
plate and to block the plunger against any further rotary
movement on about the axis. SimuLtaneou#Ly with the
cancellation of the engagement of fhe first detehtrnose,
the engagement of the plunger rod uith the second detent
nose is brought about by the rotary movement, Saiﬂ
engagement permitting the plunger tq be pressed into the

~

sleeve but not pulled out of the sleeve. After the
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emptying of the hypodermic syringe, the plunger is locked

against any further rotary or stroke movement as Long as
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the stop plate is on the grip plate of the sleeve.

In order to make the removal of the stop plate
from the grip plate of the sleeve more difficult, the
bent-round rim of the C-profile and the grip plate
can be provided with projections and catches which en-.
gage in one another by snapping in and can no ‘Longer
be parted without destroying thg pafts. It is
particutarly preferable to bend the outer rim of the

stop plate around the grip plate in a bead formation

along the entire circumference in order to make de-

tachment impossible without destruction. Grip plate

‘and stop plate can also be gltued or welded together.

In order to render impossible multiple use by over-
turning the plunger rod, it is preferable to provide
the plunger rod with a predetermined breaking point in
the vicinity of the rearward end, for example by a re-
duction in cross-;ection on a short piece. In the case
of improper, in particular undesired, rotationrof the
plunger about its longitudinal axis, the plunger rod is
sheared off and the syringe thereby becomes unusable.

The invention is now explained in greater de-
tail with reference to the figures.

Fig. 1 shows, in perspective view, the design
of the first and second webs on the plunger rod.of the
plunger of a hypodermic syringe.

Fig. 2 shows the stop plate in plan view.

Fig. 3 shows the stop plate in section along
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the Line A - A of Fig. 2 and shows therc-profiLe-shgped
cross-section. '

Fig. 4 shows the position of the pLunger rod -
of the syrlnge in the preassembLed cond1tton with the
webs when bexng passed through the open1ng of the stop
plate for the drawing up of 1nJect1on material into the
syringe. |

Fig. 5 shows the position of the bLunger rod
with the webs when being passeq»throdgh the opening'of
the stop pfate, following the rofary movement, for the
purpose of ejecting tﬂe'injection matefial'from the
syringe. | A |

Fig. 6 shows a stop plate anéhored on the grip
plate on the'syringe>sLeéve, in seCtion'a[bng the Liner
A - A of Fig. 7. |

Figs. 7 and 8 show the embodiment of the stop
plate of Fig. 6 from above.

The p(unger 1 for aihypodermic syringe, said
plunger befng represented in part in Fig. 1, has a
plunger rod 2 extending from the pLuﬁggr plate 1a to
the rearward end havihg a grip'pLatg (not shown). Fronm
the plunger rqd 2 there extend along its length, in the
radial di;ection, first webs 4, 4a‘and; at a right
angle thereto, second webs 3, whicﬂ arerarranged pair-
wise opposite one-another. in the radial direétion,
the second webs 3 have a greater width tﬁéqrthe~first
webs 4, 4a. The distance of the outer edges of the
pair 3 of webs from one another is'Leés than the inside

diameter of the sleeve of the syringe but greater than

PCT/EP89/00135
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the diameter of the opening of the stop plate (shown
in another figure) at the locations exhibiting the
first and second detent noses. The first webs &4 and 4a
are'provided with grooves 5, 5a, preferébly obliquely
extending grooves or a sawtooth profile. The grooves
S5, Sa in each case extend obliquely to the Longitudinal
axis of the plunger rod 2, the grooves 5 and 5a in each
case opening in the opposite direction. In the case of
the grooves 5, the sharp flank faces fhe rearward end,
while, in the case of the groers S5a, the sharp flank
faces the forward end of the plunger 1.

Fig. 2 shows the stop plate 6 designed to en-
gage with the webs of‘éhe plunger rod, from above. The
external shape, i.e. the circumference, corresponds to
the shape of the grip plate on sleeves of hypodermic
syringes. The stop plate 6 has a central opening 7,
the diameter of which corresponds to the inside dia-
meter of the sleeve of the hypodermic syringe or is
somewhat smaller than the latter. In order to facili-
tate the introduction of the plunger rod 2 into the
opening 7,rthere can be a slot connection (not shown)
between the opening 7 and the outer rim of the stop
plate 6. Two first and second detent noses 8 and 9,
offset by 135% with respect to one another, extend
radially from the rim of the opening 7 of the stop
plate 6 towards the centre. These detent noses have a
Length such that engagement in the grooves of the first
webs on the plunger rod occurs when the plunger rod is

moved through the opening 7 of the stop plate. At an



10

15

20

25

WO 89/09631 PCT/EP89/00135

-16_
angle of about 40-50° to the first detent nose 8
within the angle .of about 135° and at an angle of

130-140° to the first detent nose to the other side,

between the two detent noses 8 and 9, the diameter of

the opening 7 is reduced by two mutually opposite seg-
ments or webs 10 exténding towards the centre into the
opening, the segments each having in their centfe; i.e.
at an angle of 45° to 225° to the first detent nose 8 in
each case one groove 11, the depth of which is such
that, in the region of fhe grooves 11, the diametér of
the opening corresponds apprpiimafely to the fnsidé
diameter of the sleeve. The fL;nks_of the webs are
formed obliquely with respect to the rim of the opening
and are fLatteﬁed in such a way that the webs broduce

a circular seghent which exténds at the rim of the.

opening and that, when the plunger is rotated about its

‘Longitudinal axis in the sleeve,the second webs 3 on

the plunger rod 2 can slide over the flanks of the webs
10 and éngage in the grooves 11 and block the plunger
against any further rotatary movement about its Lohgitf
udinal axfs.

Fig. 3 shows the stop plate 6 in section, al-
lowing the oELique position of the fipsf.detent nose 8
to the one side and that of the second detentrnose 9 fo
the other side to-be seen. The obening 7 is situafed
in the centre. In order to be able to secure the stop
plate 6 on the grip plate of a sYringe'sLeeve, it has a
C-shaped crOSstection. When pushed on, the bent-round

Legs 12 of the C grip the rim of the grip plate of the
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sleeve. However, the detent noses can also be arranged
in the plane of the stop plate within the opening 7.

In Fig. 4, the cooperation of the webs 3, 4, &4a,
du}ing the pulling up of the hypodermic syringe, with
the stop plate 6 fitted onto the grip plate of the sleeve
is shown. The first, radially extending web 4a fixed
to the plunger rod 2 and having the grooves 5 is in en- '
gagement with the first detent nose 8, which projects
obliquely upwards into the opening 7 of the stop plate
6. In the case of a stroke movement of the plunger in
the direction of the arrow, the detent nose 8 slides
over the round fLanks of the grooves 5a in the first
web 4a. The plunger is prevented from being pushed
into the sleeve of tHe syringe (movement counter to
the direction of the arrow) by the blocking engagement
of the first detent nose 8 in the grooves 5a. The other
first web 4 and the second webs 3 are free within the
sleeve and the opening 7 of the stop plate, as is the
second detent nose 9 of therstop plate 6.

When the drawing up of injection material into
the hypodermic syringe is complete, the plunger is ro-
tated about its lLongitudinal axis into the position
shown in Fig. 5. The angle of rotation amounts to 45°
outside the angle of about 135° between the two detent
noses in the direction of the second detent nose 9 (see
direction arrow in the figure). The engagement'of the
first detent nose 8 with the first web 4a is thereby
cancelled, but the opposite first web 4 is brought into

engagement with the second detent nose 9. At the same
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time, the second webs 3 snap into the grooves 11 of the
segments 10 and block the plunger against any further

rotary movement about its longitudinal axis. The pressing in

of the plunger rod 2 into the sleeve of the hypodermic

syringe is facilitated by the fact that'the'second de-
tent nose 9 can slide over the flanks of the grooves 5
in the web 4. If an attempt is made to move the plun-
ger in the opposite direction, namely to pull it out of
the steeve, the detent nose 9 is‘pressgd into the
grooves 5 by virtue of its obLiqué hoéitiqn and blocks
any such intended ﬁovement. B

Fig. 6 shows the preferred attachment of the
stop plate 6 on the grip plate 1579fithe syringe sleeve
by bending fhe outer‘rim ofrthe>stop pLéte 6 in a
bead formation around the grip pLatér15; In this em-
bodiment, the detent noses 8 and 9 afe arranged in the
plane of the stop plate 6 and project into the central
opening 7. This arrangement in the ptane of the stop
plate has the advantage that the gndesired removal of
the detent noses is made more diffi&uLt.. In this con-
figuration, the detent noses can be formed directly
during the production of the §tdp pLate 6 from pL;stic,
at the same time as the lLatter.

Figs. 7 and 8 show the embodiment of the stop
plate 6 represented in Fig. 6, from'above; The plunger
rod 2 has first webs 4 and 4a and second webs 3.- The
detent noses 8 and 9 project into the obenjng 7. The
webs 10 and 10a, which are offset by a certain angle

with respect to the first detent nose 8, reduce the
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diameter of the opening 7 at certain locations. To fa-
cilitate the formation of the detent noses 8 and 9,
narrow recesses 13 are in each case formed next to them.
Fig. 7 shows the cooperation of the webs 3, 4, 4a with
the stop plate 6 fitted onto the grip pLafe wheh the
syringe is pulled up. The web 4a extending radially
from the plunger rod 2 is in engagement with the first"
detent nose 8, which points upwards, with the resuLtr
that the plunger rod 2 can be pulled out Sut cannot be
pushed in,'because the detent nose 8 in engagement with
the web 4a blocks such a movement. After the syringe
has been”puLled up, the plunger rod 2 is rotated about
its  tongitudinal axis into the position shown in Fig. 8.
The engagement of thé web 4a in the detent nose 8 is
released, while the web 4 is in engagement with the
detent nose 9. In this position, the plunger rod 2 can
be pressed into the syringe sleeve to eject the injec-
tion material. The cooperation of the web 4 with the
dounward-direcfed detent nose 9 blocks the plunger rod
2 from being pulled out again. The web 10a shown in
Fig. 7 projects into the opening 7 and blpcks the ro-
tation of the plunger rod 2 about its Longitudinal axis
in an undesired direction by the fact that the web 4
rests against the web 10a. Following the rotation of
the plunger rod into the position shown in Fig. 8, the
web 3 protruding from the plunger rod 2 is situated
between the webs 10 and 10a projecting from thé rim
into the opening 7, said webs blocking any further

rotary movement of the plunger rod 2 about the

PCT/EP89/00135
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longitudinal axis, with the result that the engagement of
the web & wfth the detent nose 9 can no lLonger be reLéa-
sed. In order to facilitate the Snappingrin of the ueb
3 -into the intermediate space 11 between the webs 10 and

10a, one of the flanks of the web 3 in this embodiment is

bevelled.

Example

A syringe sleeve having a Length of 87.0 mm, an
outside diameter of 6.0 mm, an 1ns1de dxameter of 4.8 mm
and a grip plate measuring 10 x 19 mm is produced by
injection moutding using a'corresppndingty destgned
mould from elastomer-modified poLypropyLene'(Vestolen
p 7000, HULs) or another suitable- thermopLast1c. For
injection moulding, a BattenfeLd mach1ne 230/45 is used,
at a temperature of 240°C, an injection pressure of
80/40 bar and a cycle time of’12—f6 sec. The mould has
8 cavities and the mould clamping pressUre is 220 Nm.

Other suitable thermoplastics shouLd have a
melt flow index (MFI) 190/5 of about 4 g/10 min. and

the modulus of elasticity should be about 1300 N/mm2

(150 178).

The pltunger and the stohrptate are produced
from a polyamide (Ultramid A3K, BASF) on the'same in-
jection moulding -machine using a mouLd Likewisé having
8 cavities. The length of the plunéer rod is 90 mm.
The webs on the plunger rod result in a plunger dia-

meter of 4.7 mm. The notches are 0.6-0.8 mm deep and

1.2-1.4 mm long.



10

WO 89/09631 PCT/EP89/00135

_21_

The processing temperature is 230°-300°C, the
mould temperature 1is 80°-100°C, the injection pressure
is 80-100 bar/40 bar and the cycle time is 14-20 sec.

The hypodermic syringe is assembled as follows.
An annular seal of rubber is fitted onto the plunger
rod in order to seaL'the plunger plate. The stop plate
is placed on the plunger rod and the plunger is intro-
duced into the sleeve. The outer circumference of the
stop plate is 1-2 mm gﬁeater than the grip pLaterof the
sleeve, with the result that, in the plasticized con-
dition, the rim can be bent in a bead fofmation round
the grip pLaté. The preassembled syringe is generally
packed under sterile conditions and, when used, is pro-

vided with a hypodermic needle.
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List of reference numerals

1 - Plunger

1a PlLunger pLaté

2 Plunger rod

3 Second webs

4,438 First webs

5,5a Grooves

6 Stop plate

7 Central dpening

8 First detent nose

9 Second detent nose

10 Webs, segments

11 Groove, intermediate space
12 Bent-round ngs or rim
13 Recesses

15 Grip ptate of the sleeve
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Patent Claims

1. Hypodermic needle having a cylindrical sleeve
and a connection part for a cannula at one side and a
grip plate (15) at the rearward end of the sleeve,
having a plunger (1) which can be pushed into the
sleeve and the plunger rod (2) of which has along its
Length 2 pairs of guide webs (3, 4, 4a) arranged at
right angles to one another, ocpposite one another,
projecting radially fromrthe plunger rod (2) and having
along their Llength grooves'(S) arranged at a short
distance from one anothef, thére being a stop plate (6)
which can be fitted firmly onto the grip plate (15)

of the sleeve, the stop plate (6) having a concentri-
cally arranged opening (7) for the plunger rod (2), and
there being in the opening (7) detent noses (8, 9) for
engagement in the grooves.(S) of the webs (4, Aa) oﬁ
the ptunger rod (2), characterized in that (a) the first
webs (4, 4a) are of shorter configuration in the radial
direction than the second webs (3) and the first webs
(4, ta) are provided along their length with grooves
(5), (b) and the detent noses in the opening (7) of the
stop ptate (6) are, at the rim of the opening (7), a
first detent nose (8) extending radially inwards and
directed obliquely upwards and, at the rim, offset at
an angle of about 135° to the first detent nose (8), a
second detent nose (9), directed radially inwards and
obliquely downwards, for the purpose of engagement in
the grooves (5) of the first webs (4, 4a) on the

plunger rod (2), and, at an angLe'of'in each case
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80-100° to the second detent nose (9), the diameter
of the opening (7) is reduced by weEs (10) projecting
into the opening (7), and between the webs (10) there
ig a groove or an intermediate'space (11) of a depth
such that, in the intermediate space (11), the diameter
of the opening (7) is not reduced.:
2. VHypodermic syringe according to Claim 1,
characterized in that, in the assembLed:condition, the
outer rim qf the stop plate (&) grasps the grip pLéte
(15) of the sleeve aLpné its circunference.
3. ‘Hypodermic syringe according to CLéim 1,
characterized in that the stop plate (6) has a C-shaped
cross-section, whose‘bent-round C'Legs,rafter the stop
plate (6) has been fitted onto the grip plate (15) of
the sleeve, grip the rim of the grip1pLaté (15).
4. Hypodermic syringe according to Claim 1,
characterized in that the grip plate (15) of the sleeve
has two holes and the stop plate (6) has two pegs pro?
jecting downwards, the positions,ofrthe hotes and of
the pegs beiné in alignment, with the result thétrthe
pegs can-engage fn the holes. | |
5. Hypodermic syringe according to Claims 1'£o 4,
characterized in that the grooves (5) iﬁ the first webs
(4, 4a) are of sawtooth-shaped design. |
6. Hyboderm{c syringe according to Claim 5,
characterized in fhat the diréctidn of the pos{tion of
the sautooth-shaped groovés'of thé'first webs (4 and
4a) is mutually opposite. |

7. Hypodermic syringe according to Claims 1 to 4,
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characterized in that the stop plate (6) is made of
metal or of plastic.
8. Hypodermic syringe according to Claim 1,
chéracterized in that, in the vicinity of the rearward
end, the plunger rod (2) has a predetermined breaking
point in the form of a cross-section reduced on a
short piece.
9. Process for producing a plunger for a hypoder-
mic syringe having a pLuﬁger rod (2), a pLunger at one
end of the plunger rod (2) ‘and a grip plate at the
other end of the pltunger rod (2) from thermoplaétic
by injection moulding in one mould, characterized in
thai the plunger rod‘(Z) has along its length two pairs
of guide webs (3, 4, La) arranged at right angles to one
another, opposite one another, projecting radially from
the plunger rod (2) and having along their Length grooves
(5) arranged at a short distance from one another, and in
that a stop pLate (6) having a concentrically arranged
opening (7), throdgh which the plunger rod. (2) extends, is
simultaneously produced which is initially connected to
the plunger rod (2) by a destructible film arising from
production, and in that, in the opening (7), the stop
plate (6) has detent noses (8, 9) for engagement in the
grooves (5) of first webs (4, 4a) on the plunger rod and
webs (10) for engagement with second webs (3) of the
plunger rod (2).
10. Process according to Claim 9, chéracterized in
that (a) the first webs (4, 4a) are of shorter configura-

tion in the radial direction that tne second webs (3) and

P
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the first webs (&4, &a) are provided aLong their Length
with grooves (5) (b) and the detent noses in the opening
(7) of the stop plate (6) are, at the rim of the opening
(7), a first detent nose (8) extending radially inwards
and directed obliquely upwards and, at :he rim, offset at
an angle of about 135° to the first detent nose (8); a
second detent nose.(9), directed radiaLLy inwards and
obliquely downwards, for the purpose of engagemeﬁt in the
grooves (5) of the first webs (4, 4a) on the pLunger'rod
(2), and, at anrangLe of id-eath-case 80-1QO° to the
second detent nose (9), the a%ameierrcf the opening (7) is
reduced by webs (10) projecting into the opening (7), and
between the webs (10).there is a groove or an inﬁermediate
space (11) of a depth such thét, in the intermediate space

(11), the diameter of the opening (7) is not reduced.
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