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The invention relates to a disposable syringe which comprises a rod (5) that can be moved reciprocatingly in relation to a
container (2). One end of the rod has the form of a needle (3), or can coact with a needle (3). The syringe also includes a piston (4)
which coacts with the rod and which has means (6) for connecting the piston to the rod and disconnecting the piston therefrom.
The rod (5) has an angled cross section and is provided with support and/or slide surfaces which coact with support and/or slide

surfaes positioned peripherally on the piston (4).
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TECHNICAL FIELD

The present invention relates to a syringe, and then
particularly to a disposable syringe intended for one-
time-use only.

The invention particularly pertains to the rod and the
piston that forms part of the syringe and to the use of
a special coupling or a special means for contralling
coaction between these syringe components.

The present invention relates to, or encompasses, a rod

which forms part of a syringe intended for the injection
of a liquid. A syringe of this kind comprises a contain-
er, a needle, a piston and the aforesaid rod, and also a
means for connecting and disconnecting the piston to and
from the rod.

Thus, the invention relates particularly to the configu-
ration of the rod and to the configuration of a means
which connects and disconnects the rod to and from the
piston, said rod being intended to form part of a sy-
ringe with which said means shall be brought to a con-
necting or coupling state when the piston is initi-ally
withdrawn by the rod from a position close to the needle
to a position in which it is distanced from the needle,
and is brought to a disconnected or uncoupled state when
the piston is urged forwards by the rod througn an
adapted, small distance in a direction towards the
needle.
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The invention constitutes a further development of a
previously known rod which forms part of a syringe
intended for the injection of a liquid, wherein the rod
is intended to coact with the container in a manner to
twist the rod when it is moved in relation to the con-
tainer, and wherein, in order to form said means, that
part of the rod which faces towards the needle is pro-
vided with support surfaces which are intended to coact
with opposing support surfaces on the piston.

The present invention also relates to, or encompasses, a
piston which forms part of a syringe intended for the
injection of a liquid. This syringe is comprised of a
container, a needle, the piston and a rod, and also a
means which functions to connect and disconnect the
piston to and from the rod.

Thus, the invention relates particularly to the configu-
ration of the piston, and particularly to the configura-
tion of the aforesaid piston connecting and piston
disconnecting means intended to form part of a syringe
in which said means is intended to be brought to a
connecting or coupling state when the piston is with-
drawn by the rod from a position in which it is located
close to the needle to a position in which it is dis-
tanced from said needle, and to be brought to a discon-
nected state when the piston is urged by the rod through
an adapted, small distance in a direction towards the

needle.

The invention constitutes a further development of a
previously known piston which forms part of a syringe
intended for the injection of a liquid, wherein the
piston is intended to coact with the container in a
manner such as to be moved rectilinearly when the piston
is moved relative to the container by a twistable rod,

¥
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and wherein, for the purpose of forming said connecting
and disconnecting means, that part of the piston remote
from the needle is provided with support surfaces which
are intended to coact with opposing support surfaces on
the rod.

BACKGROUND OF THE INVENTION

A disposable syringe for liquid injection on which the
present invention can be said to be based is described
in detail in the International Patent Publication

WO 89/04677, which illustrates a syringe of the kind
described in the introduction and with which the means
which functions to connect and disconnect the piston to
and from the rod has a screw thread configuration. The
embodiments of the rod disconnecting and connecting
means described in this international patent application
in Figures 6 and 9 can be said to constitute the closest
relevant prior art.

Other disposable injection syringes are also known to

the art, for instance the syringe described and illus-
trated in Swedish Patent Publication SE-B-79 02138-2,

publication No. 438 598.

The injection syringe described and illustrated in the
European Patent Publication EPA2-0 229 017 also forms
part of the prior art. ' '

Also forming part of the known art is the rod configura-
tion described in publication U.S.A. 5,004,460 and
illustrated in Figure 7 of said publication.

In addition to the aforecited publications, reference is
also made to the piston and rod coupling means illus-
trated and described in patent publications
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U.S.A. 4,906,231, FR-A-2 381 527 and NO-A-163 263.
DISCLOSURE OF THE PRESENT INVENTION
TECHNICAL PROBLEMS

when studying the earlier known art relating to dispos-
able syringes intended for the injection of a liquid, it
will be evident that a technical problem resides in the
providing conditions and a rod configuration which will
enable the rod to be produced by plastic molding tech~
niques or like techniques to a degree of accuracy and a
mutual fit with the piston that will fulfil the require-
ment of good functioning.

It will also be seen, particularly when taking into
consideration the prior art taught by the aforesaid
International Patent Publication WO 89/04677, that a
technical problem also resides in the provision of a rod
provided with piston connecting and disconnecting means
which can be readily manufactured in conjunction with
the rod when manufacturing said rod by injection molding
in a plastic molding machine having a two-part die or

matrix.

It will also be seen that a technical problem resides in
realizing along which lines along the rod and the con-
necting and disconnecting means said die parts shall
coact, in order to enable and facilitate plastic molding
of the rod with said connecting and disconnecting means
formed integrally therewith, in a rational fashion.

When considering the aforesaid, it will also be seen
that a technical problem resides in configuring or
designing a rod terminating section positioned adjacent
the piston or the needle and to provide said disconnect-
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ing and connecting means with support surfaces and/or
slide surfaces and to realize that these surfaces should
be inclined, within given limits, so as to achieve a
satisfactory connecting and disconnecting function
between rod and piston.

It will also be seen that a further technical problem
resides in realizing how and within which angular values
these surfaces should be inclined in order to ensure
reliable disconnection of the rod from the piston in
response to a small, adapted twisting movement of the
rod and solely rectilinear movement of the piston.

Another technical problem which will be apparent from
the aforegoing within the application recited is one of
realizing the significance of coordinating a selected
angle of inclination for the surfaces on the rod with -
selected inclination of opposing surfaces on the piston.

Another technical problem is one of not only realizing
the angular values that should be chosen, but also of
providing connecting and disconnecting means which are
adapted and configured with view to the manufacturing
technique used, said means having a short screw thread
configuration with a pitch which conforms to but which
is much smaller than the pitch of the rod.

In order to achieve good functioning, another technical
problem is one of choosing the pitch of the screw thread
configuration between support and/or slide surfaces
included in said means with a starting point from se-
lected rotation or twisting of the rod.

Another technical problem is one of realizing that when
applying a simplified manufacturing technique for pro-
duction of the rod in a two-part die, it is necessary to
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assign the rod a very limited rotational movement, or

twisting movement, and therewith realize the maximum
angular value permitted for this rotational movement.

Another technical problem is one of providing a rod of
such cross-section and of such configuration as to
enable the rod to be comprised of thin plastic material
but nevertheless exhibit sufficient flexural rigidity to
ensure a positive function.

It will also be seen that a further technical problem
resides in realizing the significance of and the possi-
bility associated with permitting the rod, adjacent said
connecting and disconnecting means, in the form of a T-
shaped rod terminating section, to present a disc-like
member formed integrally with the rod and serving as a
guide against the inner wall of the container.

When considering the possibility of injection molding
the rod, preferably from a thermoplastic material in a
two-part die, it will be seen that when bearing in mind
the desirability of affording sufficient rotation a
further technical problem is one of realizing that this
rotation or twisting of the rod should be slightly
smaller than 90°, and also that the length of the sup-
port and/or slide surfaces forming said connecting and
disconnecting means must be adapted so as. to afford an
aspiring path along which the rod and the piston can be
moved backwards and forwards through an adapted small
distance, without loosing mutual coaction, one with the
other.

When considering the known prior art with regard to a
disposable syringe intended for the injection of a
liguid, it will be seen that a technical problem is one
of providing conditions and a piston configuration, and
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also the piston connecting,énd disconnecting means which
will enable the same to be produced by plastic molding
techniques or the like, to a degree of accuracy and a
mutual fit with the rod which will fulfil the require-
ment of good functioning.

It will then also be seen, particularly when considering
the prior art taught by the aforesaid International
Patent Publication WO 89/04677, that a further technical
problem resides in the provision of a piston provided
with piston connecting and disconnecting means which can
be manufactured readily in conjunction with the piston,
when the piston is manufactured by injection molding in
a plastic molding machine in a two-part die.

When considering the aforesaid, it will also be seen
that a technical problem resides in configuring or
designing the piston and its section orientated from the
piston or the needle so as to enable said connecting and
disconnecting means to be produced in the form of sup-
port and/or slide surfaces on the piston, and to realize
that at least some of these surfaces should be inclined
within given limits in order to achieve satisfactory
connecting and disconnecting function between rod and
piston. ‘

In this regard, another technical problem.is one of
realizing how these surfaces should be inclined and
within which angular values in order to ensure that a
positive and reliable disconnection will be obtained
between rod and piston when the rod is twisted or rotat-
ed through a small angle and the piston moves only
rectilinearly.

It will also be seen that a technical problem within the
recited field of application is one of realizing the

PCT/SE92/00258
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significance of coordinating selected angles of
inclination on the piston surfaces with selected angles
of inclination on the coacting rod surfaces.

In addition to realizing the values within which these
angles of inclination should be chosen, another techni-
cal problem is one of providing for said connecting and
disconnecting means a suitable configuration which is
adapted to the manufacturing technique used, this con-
figuration possibly including a short screw thread form
with a pitch that conforms to but which is much smaller
than the pitch of the rod.

It will also be seen that :another technical problem is
one of providing a piston cross-section and a piston
confiqguration which will enable the piston to be manu-
factured from plastic material while exhibiting suffi-
cient rigidity with regard to said connecting and dis-
connecting means, in the form of peripherally disposed
and outwardly extending wall parts.

SOLUTION
The present invention relates to a disposable syringe
and is based on the known syringe described in the

introduction and having the features set forth in
Claim 1.

The present invention therewith relates to a novel form
of a rod intended to form part of a syringe intended for
the injection of a liquid, and particularly to a dispos-
able syringe of the kind which comprises a container, a
needle, a piston and said rod and which also includes
means for connecting and disconnecting the pistdn to and
from the rod, wherein said means is brought to a con-
necting or coupling state when the piston is withdrawn
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by the rod from a position in which it is located close
to the needle to a position in which it is distanced
from said needle, and is brought to a disconnecting or
uncoupling state when the piston is urged by the rod
through a small, adapted distance in a direction towards
the needle, wherein the rod is intended to coact with
the container in a manner such that when the rod is
displaced relative to the container, said rod is twist-
ed, or rotated, relative to the container and the pis-
ton, and wherein the bottom part of the rod facing
towards the needle is provided with support and/or slide
surfaces which are intended to coact corresponding
surfaces on the rod.

In accordance with the present invention, the rod of
this earlier known kind and forming part of a liquid
injection syringe is permitted to rotate, or twist,
continuously along the whole of its length through an
angle of not more than 90° or thereabouts, and in that
the rod has an angled cross-section.

According to proposed embodiments, the rod has an angled
cross-section with a thin, planar centre part and with
at least one flexural-strength-enhancing edge. Prefer-
ably, the cross-sectional shape of said rod will exhibit
two such edges which extend away from one another.

It is also proposed that the support and/or slide sur-
faces on the rod forming part of said connecting and
disconnecting means are inclined slightly in a direction
conforming to the direction of movement of the rod
downwards towards the needle and are formed peripherally
to a T-shaped rod terminating section.

Further embodiments of the invention also include the
provision of mutually opposed, peripheral piston support

PCT/SE92/00258
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and/or slide surfaces at mutually the same angle of

inclination or slope.

It is also suggested that the T-shaped rod-terminating-
section is located adjacent an overlying disc-like
member having a diameter which is only slightly smaller
than the inner diameter of the container.

Finally, it is also proposed that the support and/or
slide surfaces are comprised of two upper and two lower
peripherally orientated surfaces.

The present invention also relates to a novel type of
piston forming part of a syringe intended for the injec-
tion of liquid, and then particularly to a disposable
syringe, and is based on a syringe of this kind which
comprises a container, a needle, said piston and a rod,
and further comprises means for connecting and discon-
necting the piston to and from the rod, wherein said
means are constructed to be brought to a connecting
state when the piston is withdrawn by the rod, in re-
sponse to a twisting movement, from a position close to
the needle to a position distanced from said needle, and
is brought to a disconnecting state when the piston is
moved by a twistable rod rectilinearly through a small,
adapted distance in a direction towards the needle,
wherein the rod is intended to coact with the container
in a manner such that when moved axially in relation to
the container, the rod will twist or rotate in relation
to the container and piston, and wherein the bottom part
of the rod that faces towards the needle is provided
with support and/or slide surfaces perpendicular, or at
least essentially perpendicular, to a centre line on the
rod, said surfaces being intended to coact with corre-
sponding surfaces on the piston.



WO 92/18180 PCT/SE92/00258

10

15

20

25

30

35

11

According to the present invention, this earlier known
liquid injection syringe is improved by inclining the
support and/or slide surfaces on the piston in a direc-
tion relating to the movement direction of the rod, said
surfaces being formed peripherally in relation to the
piston.

According to proposed embodiments which lie within the
scope of the inventive concept, the opposed peripheral
surfaces on the piston are formed in a peripheral wall
section.

The slope or inclination shall preferably have the form
of part of a screw thread of restricted length along the
periphery and having an angular value of less than 25°.

For the purpose of providing an aspiring function, it is
also proposed that the rod is able to move and rotate
axially to a limited extent in relation to the container
and the piston, backwards and forwards, without the
connecting and disconnecting means on the rod releasing
their coacting contact with the piston connecting and
disconnecting means.

ADVANTAGES

The advantages primarily afforded by the -inventive
disposable syringe is that the rod is configured in a
manner which will enable it to be manufactured rational-
ly from plastic components molded in a die or matrix,
and that the rod/piston connecting and disconnecting
means have a configuration, or shape, which is. adapted
to said rational method of manufacture.

According to the invention, the main advantages afforded
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by a disposable syringe and a piston included in a
syringe intended for the injection of a liquid are that
the piston components, including the rod and piston
connecting and disconnecting means have a shape or
configuration suitable for injection molding or light

techniques.

The primarily characteristic features of an inventive
syringe are set forth in the characterizing clause of

Claim 1.

The primary characteristic features of a rod forming
part of a liquid injection syringe in accordance with
the present invention are:set forth in the characteriz-
ing clause of Claim 2.

The main characterizing features of a piston forming
part of an inventive liquid injection syringe are set
forth in the characterizing clause of Claim 10.

An exemplifying embodiment at present preferred and
having features characteristic of the present invention
will now be described in more detail with reference to

the accompanying drawings, in which

Figure 1 is a perspective, enlarged view of a section
of a rod adapted for a container (not shown),
and shows support and/or slide surfaces which
are intended for coaction with corresponding
support and/or slide surfaces on a piston;
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is a perspective view of one-half of a two-
part mold insert which functions as a die for
use when injection molding or die casting a
rod and associated means;

illustrates in side view and in enlarged scale
a piston having a groove in which the termi-
nating end section of the rod is intended to
fit, said groove functioning as a piston and
rod connecting and disconnecting means;

is a horizontal view of part of the piston,
showing associated support and/or slide sur-
face and a complementary support and/or slide
surface on the rod;

illustrates the piston and rod connecting and
disconnecting means in different positions
during part of a forwards and backwards move-
ment;

illustrates in perspective the connecting and
disconnecting means of the piston and the rod
respectively when said means are in engagement
with one another; and

illustrates different embodiments of the rod
cross-section.

DE§QBI2IIQH_QE_EMBQDIMEHIS_AI_EBESEHI_EBEEEBBED

Since the present invention is a direct development of
the syringe and the rod described and illustrated in the

aforesaid International Patent Publication WO é9/04677,
reference is made to this publication, which is intended

to constitute part of the description of the present
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invention, in order to illustrate the function of a
disposable syringe provided with rod and piston connect-
ing and disconnecting means.

Thus, Figure 1 illustrates in perspective a rod-like
element 5, which is adapted for insertion into a con-
tainer 2 (not shown in Figure 1) and the bottom part of
which, i.e. the part facing towards a needle 3 (not
shown in Figure 1) is adapted for coaction with connect-
ing and disconnecting means on a piston 4.

The present invention thus relates to a novel rod of
novel construction and novel configuration for inclusion
in a disposable syringe 1 intended for the injection of
liquid. This syringe comprises a container 2, a needle
3, a piston 4 and the rod 5, and also means 6 which
function to connect and disconnect the piston to and

from the rod.

The connecting and disconnecting means 6 are brought to
a piston connecting position, or state, when the piston
4 is withdrawn by the rod 5 from a position close to the
needle 3 to a position where it is distanced from the
needle. The means 6 are brought to a disconnecting
position, or state, when the piston 4 is urged by the
rod 5 through a short, adapted distance in a direction
towards the needle 3, wherein the rod 5 is intended to
coact with the container 2 in a manner such that when
moving relative to the container, the rod will be twist-
ed, or rotated, in relation to the container 2 and the
piston 4, which executes a rectilinear movement.

The part 5a of the rod 5 facing towards the needle 3 is
provided with upper support surfaces 5k, 5m, which are
perpendicular, or at least generally perpendicular, to a
rod centre line 5/ and which are disposed to face up-
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wards or away from the needle 3 and are intended to
coact with oppositely located support surfaces on the
piston 4.

The rod part 5a facing the needle 3 is also provided
with bottom or lower support surfaces 5k’, 5m’, which
are perpendicular, or at least generally perpendicular,
to a rod centre line 5’ and which face downwards or
towards the needle 3, these support surfaces 5k’, sm’
being intended for coaction with oppositely located
support surfaces on the piston 4.

Depending on the construction chosen, the tolerances
obtained and the chosen direction of movement, the
aforesaid "support surfaces" will not only function as
piston support surfaces but also as slide surfaces
acting between the respective connecting and disconnect-
ing means on the rod and the piston.

For example, it can be assumed that when noving the
piston away from a position close to the needle 3 to an
upper position, the surfaces 5k, 5m will function solely
as support surfaces, but when the rod is moved up and
down through a shorter distance in an aspiring function,
the surfaces will function both as support surfaces and
as slide surfaces. '

In particular, when the central, lowermost end surface:
of the rod 5 is provided with a pressure surface 5a", in
the form of a spherical projection or a circular plate
of small extension, said surface 5a" being intended to
press against a centrally located support surface on the
upper part of the piston, when the rod 5 urges the
piston 4 towards the needle 3 and during the tefminating
movement, the aforesaid surfaces 5k’ and 5m’ will pri-
marily function as support surfaces which position the

PCI/SE92/00258
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piston correctly and which are intended to support
against the periphery of the piston and therewith pre-
vent the piston from tilting.

It has been found highly beneficial to slightly incline
at least the upper surfaces 5k, 5m on the rod 5 in a
direction conforming with the direction of rotation of
the rod, i.e. the direction of rotation in which the rod
5 is moved towards the needle 3, through an angle "a"
and to give these surfaces a peripheral, inverse T-shape
on the terminating rod section 5a’.

The value of the angle "a" shall be smaller than 25°,
preferably between 5-15° in relation to a selected
horizontal plane 5x. The bottom support surfaces 5k’ and
5m’ on the rod 5 may also be inclined slightly down-
wards at an angle of "a’" and these surfaces are also
formed peripherally on the rod terminating section 5a’.

The value of the angle "a’" will preferably be the same
as that of the angle "a" in relation to a chosen hori-

zontal plane 5x’.

The angular value of the rod, referenced "b", is between
70 and 80°.

The oppositely located surfaces on the piston have the
same angle of inclination as those on the rod.

As shown in Figure 1, the rod 5 is intended to be twist-
ed through an angle, which from the aspect of practical
manufacture, must be slightly less than 90°, and because
the largest possible angle of rotation is desired, it is
proposed that the angle through which the rod can
rotate, or twist, is at least greater than 80°.



WO 92/18180

10

15

20

25

30

35

17

Seen practically and when using a two-part die or mould,
this angular value is preferably 88-89°.

The rod has an angled cross-sectional shape and exhibits
a broad central and thin part 5p, having formed integral
therewith stiffening edges 5r, 5s, which extend away
from one another and which are equally as thin as said
broad part 5p.

The T-shaped rod terminating section 5a’ is located
adjacent a disc-shaped member 5t whose diameter is only
slightly smaller than the -inner diameter of the contain-
er 2, said disc therewith forming means for guiding the
bottom part of the rod in relation to the container.

By selecting the angles "a" and "b" in the manner afore-
said, an aspiration distance is provided by the angular
difference of the transverse extension of the support
surfaces 5k, 5m and on the length of the oppositely
located support surfaces on the piston, which enables
the rod to be moved reciprocatingly through an adapted,
small distance in response to a small twisting movement,
without the respective connecting and disconnecting
means 6 relinquishing their mutual coaction when the
piston moves in a straight line.

The whole of the rod 5 is manufactured in one piece,
among other things, with an integrated upper pressure
plate 8.

Figure 2 illustrates in perspective one-half of a two-
part mold insert which functions as a die or mould, and
further illustrates where a selected interface line or
border between the die parts shall be placed in order to
produce, in one working operation, the rod with said
integrated, upper pressure plate, an adapted angle of

PCT/SE92/00258
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rotation, a lower disc and said associated connecting

and disconnecting means.

Figure 3 is a side view of a circular piston 4 adapted
for insertion into a container 2 (not shown in Figure 1)
and the upper part of which, i.e. the part facing away
from the needle 3 (not shown) is adapted for coaction
with connecting and disconnecting means on a rod.

Thus, the present invention relates to a piston of novel
configuration and construction for use in a disposable
syringe intended for the injection of a liquid. The
syringe is comprised of a container 2, a needle 3, said
piston 4, a rod 5 and means for connecting and discon-
necting the piston to the rod.

The part 5a of the rod 5 facing towards the needle 3 is
also provided with bottom support surfaces 5k’, 5m’
which extend perpendicularly or at least essentially
perpendicularly to a centre line on the rod and which
face downwardly or towards the needle 3, said support
surfaces 5k’, 5m’, being intended to coact with oppo-
sitely located support surfaces 4k’ and 4m’ respectively
on the piston 4.

As shown in Figure 3, the groove is intended to extend
slightly upwards and has parallel surfaces 4k and 4k’.

The value of the angle "a" shall be less than 25°,
preferably between 5-15°.

The oppositely located support surfaces 4k, 4m on the
piston 4 have the same angle of inclination as the

support surfaces 5k, 5m on the rod.

The surface extension of the rod and the piston support
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surfaces has the form of a screw thread or is flat and
of very limited length.

The choice of the angle of inclination is significant in
ensuring a necessary sliding action between rod and
piston, so that the rod can be twisted without the
piston taking part in the twisting movement.

The piston shall move in a straight line in the
container.

In order to afford limited movement of the rod 5 up-and-
down in relation to the container 2 while maintaining
coaction with the piston 4, there is provided the possi-
bility of performing an aspiration function. The con-
necting and disconnecting means 5a’ on the rod shall be
able to slide and rotate relative to the connecting and
disconnecting means on the piston in the form of a
groove, sald piston following this limited movement
rectilinearly.

The maximum permitted length of said movement distance
while retaining said coaction will depend on the angle
through which the rod is twisted, the length of the
groove in the piston and its angle and the width of the
T-shaped rod terminating section 5a’.

In practice, this movement distance should be from
2-5 mm.

It will be obvious that this limited axial movement of
the rod 5 and the piston 4 connected thereto, up-and- .
down in the container 2, will mean that the means for
connecting and disconnecting the piéton to and from the
rod will constantly have a connecting position. The
aforesaid means 6 are not brought to a disconnecting

PCT/SE92/00258
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position until the rod 5 and the piston 4 have moved
beyond the distance of said limited movement towards the
needle, in that the right edge of the support surface 5k
on the rod, Figure 3, moves out of engagement with the
left edge of the support and/or slide surface 4k on the

piston 4.

This is shown more clearly in Figure 3 in a broken-line
position, where it is also illustrated that the support
surface 4k’ has an angular value "c" which corresponds
precisely to the angular value of the rod. Also shown in
Figure 3, in full lines, is a position in which the rod
has been moved axially towards the needle 3 through a
small distance, therewith rotating the support surface
5k out of coaction with the support surface 4k.

The support surface 5k’ has been rotated into sliding
coaction with the surface 4k’ and the piston 4 is urged
downwardly while the rod rotates the section 5a’ out of

engagement with the groove.

Tn the full line position shown in Figure 3, the piston
4 can again be moved by the rod 5 away from the needle
3, through the contact surface afforded by the support
surfaces 5k and 4k. A further, small movement towards
the needle 3, however, will cause the support surface 5k
+to move out of contact with the surface 4k causing
further movement of the rod 5 away from the needle 3 and
thereby causing the rod terminating section 5a’ to leave
its position of coaction with the piston 4 and the
piston 4 will thus be pressed solely in one single
direction, namely towards the needle (3).

Upon completion of an injection with the piston 4 loca-
ted nearest the needle, the syringe can thus again
become the subject for a new injection.
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As illustrated in Figures 3 and 4, the piston 4 is
provided peripherally with diametrically positioned
projections 4r and 4s, or wall parts, and a web 4u which
is intended to support a sealing ring (not shown) for
sealing coaction with the container 2.

The projection 4r is provided with a recess or a groove
forming support surfaces 4k and 4k’ and the projection
4s is provided with a corresponding, but turned, recess
or groove forming support surfaces 4m and 4m’.

Figure 5 illustrates a sequence A-E of positions taken
by the piston and the rod connecting and disconnecting
means during part of a cycle, with the tolerances being
exaggerated for the purpose of illustration.

The sequence A is intended to show that when acted upon
by a force in the direction of the arrow P1, the rod
terminating section 5a’ causes the piston to accompany
movement in the direction of the arrow R1, and that the
angular value of the surface 4k is selected so that the
rod terminating part 5a’ will be located at the bottom
of the groove.

The sequence B is intended to show that when the rod
terminating section 5a’ is urged in the direction of the
arrow P2, it will lie against the surface 4k’ and when
displaced in the direction of the arrow S2, the piston 4
will move downwards, without rotating.

When the rod terminating section 5a’ is in the position
shown in sequence C, the rod 5 can be moved in the
opposite direction, according to the arrow Pl, sequence
D being intended to illustrate this movement.

This movement presses the surface 5k against the surface
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4k and in response to movement in the direction of the
arrow S1, the piston 4 will move upwards, without rotat-
ing. In an aspiration cycle, piston and rod are turned

upside down.

When the rod terminal section 5a’ is moved to the posi-
tion shown in sequence E, said section will have moved
out of coaction with the groove, with the surfaces 4k

and 4k’, and the piston 4 can only be moved towards the

needle by the rod 5.

Figure 6 illustrates in perspective the respective
piston and rod connecting and disconnecting means in a
position where they are not in engagement with one
another and the rod 5 is only able to urge the piston 4
towards the needle.

The illustrated rod has a Z-shaped cross-section, pre-
senting a broad central part 5p and two mutually opposed
edges 5s and 5r, according to Figure 72 of similar
cross-section.

Within the framework of the same material consumption,
and possibly less material consumption, it is possible
to make the central part S5p’ thinner and the edges 5s’
and 5r’ longer and even thicker than the central part
shown in Figure 7B.

Figure 7C illustrates a V-shaped or a L-shaped cross-
section, with the parts 5t and 5t/ forming a right angle
and having a similar cross-section.

It lies within the scope of the invention to manufacture
rod 5 in a two-part die while obtaining sufficient
resistance to bending about a bending line with least
bending resistance, such as the bending line 5y in
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Figure 7B, for a given application. It will be under-
stood that a selected cross-section will also afford

other cross-sectional shapes and other mass distribu-
tions than those illustrated in Figures 7a, 7B and 7C.

The invention is not restricted to the aforedescribed
and illustrated exemplifying embodiment thereof, since
modifications and changes can be made within the scope
of the inventive concept as defined in the following
Claims.
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CLAIMS
1. A syringe comprising a rod which can be moved
reciprocatingly relative to a container and one end of
which forms a needle or is able to coact with a needle,
a piston which coacts with the rod, and means for con-
necting and disconnecting the piston to and from the
rod, char-~ '
acterized in that the rod has the characteris-
tic features set forth in Claims 2-9 and the piston has

the characteristic features set forth in any one of
Claims 10-13.

2. A rod (5) forming part of a syringe which is in-
tended for the injection of a liquid and which comprises
a container (2), a needle (3), a piston (4), said rod
(5) and means (6) for connecting and disconnecting the
piston (4) to and from the rod (5), wherein said means
are brought to a connecting position or state when the
piston is drawn by the rod from a position close to the
needle (3) to a position distanced from said needle, and
are brought to a disconnecting position or state when
the piston is urged by the rod in a direction towards
the needle, wherein said rod (5) is intended to coact
with the container in a manner such that when the rod is
moved axially in relation to the container (2), the rod
is twisted, or rotated, in relation to said container
(2) by virtue of the fact that the rod is twisted about
its longitudinal axis through an angle of 90° or there-
about, wherein that part of the rod which faces towards
the needle is provided with support and/or slide surfac-
es intended for coaction with oppositely located support
and/or slide surfaces on the piston, char ac-
terized in that the rod has an angled cross-

section.
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3. A rod according to Claim 2, charac-
terized in that the rod support and/or slide
surface (5k) are slightly inclined downwards in the
direction of movement of the rod towards the needle and
are formed peripherally to a T-shaped rod terminating
section.

4. A rod according to Claim 2, charac-
terized in that the rod can be twisted through an
angle greater than 80°, preferably through an angle of
about 88-89°.

5. A rod according to Claim 2, charac-
terized in that by a lower pressure surface (5a")
which is located centrally for coaction with the piston.

6. A rod according to Claim 2 or 3, charac-
terized in that said surfaces are inclined at an
angle smaller than 25°, preferably an angle of from
5-15°.

7. A rod according to Claim 2 or 3, charac-
terized by a disc-shaped member (5t) arranged
adjacent said connecting and disconnecting means (6).

8. A rod according to Claim 2 or 3, charac-
terized in that the support and/or slide surfaces
are comprised of two upper and two lower peripherally
orientated surfaces.

9. A rod according to Claim 2, charac-
terized in that the rod (5) has an angular cross-
section presenting stiffening edges (5r, 5s) which
extend from a broad, central thin part (5p) and which
are formed integral with said part (5p).

PCT/SE92/00258
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10. A piston (4) forming part of a syringe which is
intended for the injection of a liquid and which com-
prises a container (2), a needle (3), said piston (4), a
rod (5) and means (6) for connecting and disconnecting
the piston to and from the rod, wherein said means (6)
are brought to a connecting position, or state, when the
piston is drawn from the rod away from a position in
which it is located close to the needle (3) to a posi-
tion in which it is distanced from the needle and is
brought to a disconnecting position, or state, when the
piston (4) is urged by the rod in a direction towards
the needle, wherein said rod (5) is intended to coact
with the container (2) in a manner such that the rod
will be twisted in relation to the container when moved
axially in relation to said container, and wherein that
part of the rod (5) which faces the needle (3) is pro-
vided with support and/or slide surfaces (5k, 5k’) which
extend perpendicular, or at least essentially perpendic-
ular to a centre line on the rod (5), and wherein said
surfaces are intended to coact with the support and/or
slide surfaces (4k, 4k’; 4m, 4m’) on the piston (4),
characterized in that the support and/or
slide surfaces (4k, 4k’) on the piston (4) are formed
peripherally and are arranged to slope slightly in a
direction conforming with the direction of movement of
the rod (5); and in that oppositely located peripheral
surfaces on the piston are formed in peripheral wall

sections.

11. A piston according to Claim 10, charac-
terized in that the slope or inclination of said
surfaces has the form of a part of a screw thread of
limited length.
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12. A piston according to Claim 10, charac-
terized in that the angle of inclination is at
most 25°.

13. A piston according to Claim 10, charac -
terized in that the rod is provided with means
intended to pass along a guide or a groove in the piston
of adapted length, so as to limit axial movement of the
rod in relation to the container without the piston
being twisted in relation to said container.
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