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(57) Abstract

The invention relates to a universal safety syringe with a protecting cap, a cylinder, a
plunger and a hollow needle lodged on a base therefor. The hollow needle base is arranged in
the protecting cap in such a way as to be resistant to knocks, and designed so as to be able
to be pushed in. The protecting cap can be pushed onto the outside of a cone of the cylinder
corresponding to a luer-cone, and is provided with a narrowing portion on its inner side, in front of
a recess designed to accommodate the hollow needle base, for limiting the push-up path. A recess
accommodating a hollow needle base is provided with an undercut to prevent forward removal
of the hollow needle base, and with an undercut, which can be compensated by broadening the
cone from inside, intended to protect the hollow needle stop from unintentional pushing in during
plunging. Furthermore, the plunger has a section which broadens the cone cylindrically, and a
mushroom-shaped plunger head which enters into pull contact enters into pull contact with the
needle stop. A preferred embodiment includes a safety device for preventing the plunger from
being unintensionally pushed in too early and too far.

(57) Zusammenfassung

Universalsicherheitsspritze mit einer Schutzkappe, einem Zylinder, einem Kolben und
einer auf einem Kaniilensockel gelagerten Kaniile, wobei der Kaniilensockel in der Schutzkappe
fest gegen einen Anschlag gelagert einschieblich ausgebildet ist, die Schutzkappe auf einen
einem Luer-Konus entsprechenden Konus des Zylinders auien aufschieblich mit einer an ihrer
Innenseite vor einer zur Aufnahme des Kantilensockels ausgebildeten Ausnehmung vorgesehenen
den Aufschubweg begrenzenden Verengung versehen ist, eine einen Kaniilensockel aufnehmende
Ausnehmung mit einer Hinterschneidung gegen ein Entfemen des Kantilensockels nach vom
versehen ist, und einer durch ein Aufweiten des Konus von innen aufhebbaren Hinterschneidung,
die zur Sicherung des Kantllenstops gegen ein unbeabsichtigtes Hineinschieben wihrend des
Einstechens vorgesehen ist, wobei weiter der Kolben mit einem den Konus zylindrisch
aufweitenden Abschnitt und einem pilzformigen, mit dem Nadelstopp in Zugkontakt tretenden
Kolbenkopf ausgebildet ist. In einer bevorzugten Ausfithrungsform ist eine Sicherung gegen
unbeabsichtigtes zu friihes und zu weites Eindriicken des Kolbens vorgesehen.
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Abstract

Universal safety syringe having a protective
cap, a cylinder, a plunger and a cannula mounted on a
cannula base, it being the case that the cannula base
is designed such that it can be pushed firmly against a
stop in the protective cap, that the protective cap,
which can be pushed externally onto a cone,
corresponding to a Luer cone, of the cylinder, is
provided with a narrowed section, which is provided on
the inside of the cap, in front of a recess designed
for receiving the cannula base, and delimits the push-
on travel, that a recess which receives a cannula base
is provided with an undercut which prevents the cannula
base from being removed in the forward direction, and
with an undercut of which the effect can be overcome by
the cone being widened from the inside and which is
provided for safeguarding the cannula stop from being
pushed 1in wunintentionally during insertion of the
syringe, and it also being the case that the plunger is
designed with a section which widens the cone
cylindrically and with a mushroom-shaped plunger head,
which comes into pulling contact with the needle stop.
A preferred embodiment provides a safeguard against the
plunger being unintentionally pushed in too early and

too far.
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Universal safety syringe

The invention relates to a universal safety
syringe according to the preamble of the main claim.

In the case of a number of safety syringes, as
are disclosed, for example, in German Patent
Specification 43 40 082, the injection cannulas are
moved back into the cylinder, after use, in order to
remain there permanently and safely, without there
being any risk of injury, during further handling of
the syringe. However, as in the abovementioned
document, a new material is also usually proposed, in
this case an elastomeric material for example, or it is
no longer possible to use the conventional needles with
Luer cone.

In other embodiments, for example the version
described in US Patent 5 336 198, even separate means
are proposed for the purpose of tilting the cannula
laterally in the cylinder in order that it cannot be
pushed out again. Unfortunately, all these proposals
have in common a not inconsiderable degree of
complexity, which makes these safety syringes appear
expensive and suitable only for special applications.

Unfortunately, however, there is such a great
demand for safety syringes within the medical
profession today that safety syringes really have to be
in constant use. Up until now, the complex geometries
with which the cannulas and/or syringes have been
provided has meant that this has not been possible.

In order, however, for it to be possible for
safety syringes with a retractable cannula to be
established foi general usage, a necessary precondition
is so-called "“downward” compatibility with material
which has been used up until now, so that it is also
possible to fit the wide variety of cannulas which have
been available up until now. Otherwise, it would be
necessary for novel cannulas of all sizes to be

provided immediately for all conceivable purposes and

AMENDED SHEET
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at all use locations, in order to avoid the two systems
coexisting over a transition period - with myriad
possibilities of confusion, and problems with storage
of double stocks and differing handling methods at the
same time.

However, since hitherto known safety syringes
require their own cannulas and cannula bases in each
case, although it has frequently not been possible to
provide or reproach [sic] the desired variety of these,
it is essential for it to be possible to continue using
the cannulas which have been used up until now.

If, however, use is made of a universal safety
syringe with retractable cannula, careless handling of
the plunger may cause the latter to be pushed forwards
in the cylinder, where it comes into contact with the
cannula base before the syringe is actually used. This
can take place, for example, as the cannula is pushed
on. It goes without saying, however, that it 1is
absolutely essential for this to be avoided because,
even during further filling of the syringe, the cannula
base is drawn back (too early) into the cylinder - and
it is precisely in emergency situations that this may
initially go unnoticed.

In the case of hitherto known safety syringes,
for example those in DE 38 44 150, this has been
avoided by safety elements which were removed prior to
injection, in order for it to be possible for the
plunger to be pushed right in. For universal usage,
however, separate safety elements are highly
undesirable since they not only increase the costs of
the syringes, but also render handling of the syringes
for hitherto conventional usage more complex.

According to the invention, then, the
disadvantages of the prior art are eliminated by a
universal safety syringe having the features of the
main claim. Advantageous embodiments of the invention

can be gathered from the subclaims.
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It 1is advantageous, in particular, that, in
contrast to conventional syringes, the safety syringe
does not have any additional part, and it is thus not
only the case that the novel safety syringe constitutes
the most cost-effective safety syringe solution, but
also that the movements involved in handling it are
exactly the same as those for handling the conventional
syringe. All conventional cannulas can be fitted by way
of the outer Luer standard cone provided. Since the
principle does not require a prefitted cannula, it is
also possible, however, for appropriate (safety)
cannulas on their cannula bases to be selected and
inserted just prior to use.

The safety syringe. described thus corresponds
both to DIN 13098 and to ISO 7886. It is advantageous,
in particular, that, in a preferred embodiment, a
premature pushing-down action, which could render the
syringe unusable, 1s not possible. In the case of an
eccentric cone arrangement, a gquide groove or, as
prooosed, two guide grooves located opbposite one
another can make 1t possible to use, for this case as
well, the principle according to the invention, which,
moreover, 1s sulitable not only for all syringe sizes,
but also for two-part and three-part syringes with an

additional elastic plunger seal at the end of the

olunger.
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Summary of the Invention

The invention is a universal safety syringe having a protective cap, a
cylinder, a plunger, a cannula base and a cannula mounted on the cannula
base, it being the case that a recess which receives the cannula base is
provided with a first undercut which prevents the cannula base from being
pulled out, and with a second undercut which is provided for safeguarding
the cannula base against being pushed into the cylinder unintentionally
during insertion of the syringe, |

the plunger is designed with a mushroom-shaped plunger head, which
comes into pulling contact with the cannula base,
characterised in that
the cannula base is designed such that it can be pushed firmly against a
stop in the protective cap,
a cone is formed on the cylinder, onto which the protective cap can be
pushed externally and which corresponds, in terms of shape, to a Luer cone,
the protective cap is provided, on its inside, with a narrowed section,
which delimits the push-on travel of the cannula base in the cone, in front of
a recess designed for receiving the cannula base,
it being the case that the second undercut which is provided for
safeguarding the cannula base against being pushed into the cone of the
cylinder, is designed such that its effect can be overcome by the cone being

widened from the inside,
the plunger is designed with a section which widens the cone

cylindrically.

The universal safety syringe according to the invention is distinguished
by a cannula base which is pushed firmly against a stop in the protective cap,
and also (lacuna) a protective cap which can be pushed externally onto a
cone, corresponding to a Luer cone, of the cylinder, there being provided on
the inside of the cap, in front of a recess designed for receiving the cannula

base, a narrowed section which delimits the push-on travel.
The recess which receives the cannula base (lacuna) provided with an
undercut which prevents the cannula base from being removed in the

forward
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direction, and with an undercut of which the effect can
be overcome by the cone being widened from the inside
and which is provided for safeguarding the cannula base
against being pushed in unintentionally during
insertion of the syringe, this latter undercut being
widened by a cylindrical end of the plunger during the
final advancement stage, while a preferably mushroom-
shaped piunger head 1is pushed into an essentially
cylindrical cavity with border elements engaging behind
the mushroom-shaped head.

A further advantageous configuration is
distinguished by 1lugs which are provided at the
actuating end of the plunger, are prestressed outwards
and, prior to the filling operation, are retained, by
corresponding 1lug supports on the plunger, in a
position in which they are aligned essentially along
the syringe axis, in order thus to prevent the plunger
from being pushed into the cylinder.

Said 1lugs are designed, for example, as two
spreader lugs which are located essentially opposite
one another, are fastened at the actuating end of the
plunger by film hinges, are oriented towards the
cylinder and are initially <clamped in a recess,
provided at the introduction opening for the plunger,
in the cylinder opening for the introduction of the
plunger.

Even in the case of an eccentric arrangement of
the cone and of the plunger head which grips the
cannula holder, the invention can be applied in that
the plunger is additionally guided by way of projecting
edges in corresponding guide grooves on the inside of
the plunger [sic].

Further features and advantages of the
invention can be gathered from the following
description of a preferred exemplary embodiment with
reference to the attached drawing, in which:
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Figure 1 shows, in a two-part syringe, the inventive
combination of the cannula base in the tip of
the cylinder with the protective cap having
been pushed on and without the plunger head
having been pushed in,

Figure 2 shows an illustration corresponding to Figure
1 with the plunger head having been pushed in
and without the protective cap,

Figure 3 shows a three-part syringe in an illustration
corresponding to Figure 1,

Figure 4 shows a three-part syringe in an illustration

corresponding to Figure 2,

Figure 5 shows a further preferred exemplary embodiment
of the syringe according to the invention with
the clamping lugs still mounted in the
cylinder,

Figure 6 shows the illustration of Figure 5 with the
plunger having been pushed in and the clamping
lugs having been displaced outwards, and

Figure 7 shows the closed position with the plunger

having been drawn out again,

Figure 8 shows an illustration of an eccentric cone

arrangement, and

Figure 9 shows a cross section through the plunger, in

which it is possible to see the guide grooves.

The syringe illustrated in Figure 1 is
provided with a protective cap 1, which is clamped on a
cannula base 2 and, by way of a collar la (Figure 3),

fits on a cone on the cylinder which corresponds to the
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Luer standard. This collar la serves, at the same time,
as a guide for the introduction of the cannula base 2
when the latter is introduced into the cylinder 3. It
protects the cannula base against démage and
contamination prior to the introduction.

The cannula base 2 is provided with a stop
2a, which strikes against a corresponding stop of the
protective cap 1 when the cannula for the universal
safety syringe is fitted. As a result, the protective
cap 1 additionally serves as a stop when the cannula
base 1is introduced into the cylinder, in that the
position of the cannula base 2 in the cylinder 3 is
determined by the protective cap striking against the
cylinder at a further stop 3a.

The cylinder 3 1is advantageously provided
with an undercut 3b which, at the preselected push-in
depth, engages behind a corresponding reduction in
diameter of the cannula base 2 and thus safeguards
against the cannula being drawn out in a forward
direction once it has been pushed in. On the other
hand, however, a further undercut 3c is also provided
as a base 1in the opposite direction and prevents the
base from being pushed in further when the cannula is
inserted. However, this base is not as wide as the
abovementioned base, but rather is dimensioned
precisely such that when an end piece of the plunger,
which widens the cylinder slightly at this location, is
pushed in, it makes it possible for the cannula base 2
to be drawn inwards, through the widened opening, into
the plunger.

There may be additionally provided between
the cannula base and cylinder one or more sealing lips
3d, which seal the base at this location. _

In Figure 4, 4c designates the cylindrical
part of the plunger which expands the cylinder beneath
the seat of the cannula base in order to make it
possible to overcome the effect of the undercut 3c

when, once a medicament has been discharged, the
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syringe is to be rendered unusable by the cannula being
drawn in. A small amount of play is left between the
undercut 2b provided in the cannula base and the
plunger head which is introduced here, but this play is
sufficient to allow the cannula, in the drawn-back
state, to drop to the side under the action of gravity,
and thus to be prevented from being able to be pushed
out through the same opening again.

Additionally proposed in a preferred
embodiment of the invention illustrated in Figures 5
and 6 are two 1lugs 4a which are provided at the
actuating end of the plunger by a film hinge and are
latched in a corresponding, for example annular, recess
at the open grip-plate end of the cylinder. Provided
that the plunger 4 1is not moved out, the 1lugs will
remain in a state in which they are stressed outwards,
by virtue of their film-hinge prestressing, in the
annular recess. If, however, the plunger is drawn back,
they will be reliably displaced further outwards, with
the result that, when the plunger is pushed in again,
they rest flatly on the grip plate, on the outside of
the cylinder, rather than returning into the recess
again. As a result, the plunger can be pushed in right
to the base of the cylinder in order to penetrate into
the cannula base by way of the plunger head and to
carry said base along with it during a subsequent
rearward movement. Prior to a first rearward movement
of the plunger, however, forces of wvirtually any
strength can be exerted on the plunger without the
latter moving into the stem of the cannula.

Finally, Figure 8 illustrates an eccentric
cone 3e which, nevertheless, can easily be provided
with a cannula base in the same way if the plunger is
designed in a rotationally fixed manner, for example,
by two projecting edges which are guided in
corresponding guide grooves 3e [sic] on the inside of

the plunger [sic].
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In conclusion, all that remains to point out
is that the only difference between the embodiments of
Figures 1 and 2 and those of Figures 3 and 4 is an
additional elastic sealing ring, which is positioned at
the end of the plunger, on the outside, around a

corresponding sealing-ring support.




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. Univefsal safety syringe having a protective cap, a cylinder, a plunger,
a cannula base and a cannula mounted on the cannula base, it being the case
that a recess which receives the cannula base is provided with a first
5 undercut which prevents the cannula base from being pulled out, and with a
second undercut which is provided for safeguarding the cannula base against
being pushed into the cylinder unintentionally during insertion of the
syringe,
the plunger is designed with a mushroom-shaped plunger head, which
10  comes into pulling contact with the cannula base,
characterised in that
the cannula base is designed such that it can be pushed firmly against a
stop in the protective cap,
a cone is formed on the cylinder, onto which the protective cap can be
* 15  pushed externally and which corresponds, in terms of shape, to a Luer cone,

M e . . . . 3 . . . .

est " the protective cap is provided, on its inside, with a narrowed section,

oo oo

i, which delimits the push-on travel of the cannula base in the cone, in front of
(X ]

CRI a recess designed for receiving the cannula base,

it being the case that the second undercut which is provided for
20  safeguarding the cannula base against being pushed into the cone of the

% cylinder, is designed such that its effect can be overcome by the cone being
.::::: widened from the inside,

.....: the plunger is designed with a section which widens the cone

.:,.:.. cylindrically.

';::," 25 2. Universal safety syringe according to claim 1, characterised in that the
faand? . plunger head is of conical design, while the cannula base has a bushing,

which is formed with an essentially cylindrical cavity, with a border engaging
behind the mushroom-shaped head.
3. Universal safety syringe according to claim 1 or claim 2, characterised
30 by lugs which are provided at the actuating end of the plunger, are
prestressed outwards and, prior to the filling operation, are retained, by
corresponding lug supports on the plunger, in a position in which they are
aligned essentially along the syringe axis.
4. Universal safety syringe according to claim 3, characterised by two
35  spreader lugs which are located essentially opposite one another, are fastened
at the actuating end of the plunger by film hinges, are oriented towards the




10

cylinder and are initially clamped in a recess, provided at the introduction

opening for the plunger, in the cylinder.
5. Universal safety syringe according to any one of the preceding claims,

characterised by an eccentric arrangement of the cone and of the plunger
head which grips the cannula holder, in the case of which the plunger is
additionally guided by way of projecting edges in corresponding guide
grooves on the inside of the cylinder.

6. A universal safety syringe substantially as described with reference to

the accompanying drawings.
Dated this 9th day of November 2000

Siekmann GmbH
Patent Attorneys for the Applicant:

F BRICE & CO
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