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(57) Abstract: In an assembly for actuating a
syringe (8), two gripping devices (22, 23) are
designed to receive and withhold a containment
cylinder (13) and, respectively, a piston (16) of the
syringe (8), and are defined by respective pairs of
jaws (24, 26, 40, 41) for gripping a flange (15) of

the containment cylinder (13) and, respectively, of
an end head (17) of the piston (16), the jaws (24,
26, 40, 41) of at least one gripping device (22, 23)
being mobile with respect to one another between
16 a gripping position and a release position under the
15 thrust of a corresponding actuation device (28, 43).
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ASSEMBLY FOR ACTUATING A SYRINGE

TECHNICAL FIELD

The present invention relates to an assembly for actuating a

syringe.

In particular, the present invention relates to an assembly
for actuating a syringe in a machine for the preparation of
toxic pharmaceutical products, such as, for example,
cytostatic drugs for chemotherapy, to which the following
description will make explicit reference, - without this

implying any loss of generality.

BACKGROUND ART

In the sector of the preparation of cytostatic drugs, it is
known to ©provide an assembly for actuating a syringe
comprising a containment cylinder provided with at least one
flange projecting outwards from the containment cylinder
itself and a piston slidably engaged in the containment
cylinder and provided with an end head set in a position

transverse to the piston itself.

Generally; the assembly comprises two devices, one for
gripping the containment cylinder and the other for gripping
the piston; and an actuation device for displacing the two
gripping devices with respect to one another in a direction

parallel to a longitudinal axis of the syringe.

The gripping devices are shaped so as to define respective
seats having a fixed height approximating by excess a
thickness of the flange of the containment cylinder and,

respectively, of the head of the piston.

From what has been set forth above, it follows that known

assemblies for actuating syringes of the type described above
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present some drawbacks principally deriving from the fact that
the conformation of the gripping devices entails an extremely
precise insertion of the flange of the containment cylinder
and of the head of the piston in the corresponding seats, 1is
incapable of guaranteeing a correct blocking of the flange of
the containment cylinder and of the head of the piston in the
seats themselves, and is moreover unable to receive and
withhold syringes having flanges of the containment cylinder
and heads of the piston with thicknesses larger than a
threshold value.

Furthermore, since the structure of the gripping devices can
lead to some play between the seats and the elements of the
syringe, the displacement of the gripping devices with respect
to one another in the aforesaid direction can be different
from the displacement of the piston along the containment
cylinder, thus Jjeopardizing the correct dosage of the

pharmaceutical products.

DISCLOSURE OF THE INVENTION

It 1is an object of the present invention to provide an
assembly for actuating a syringe that will be free from the
drawbacks described above and that will be simple’ and

economically advantageous to produce.
According to the present invention there is provided an
assembly for actuating a syringe according to what is claimed

in the annexed claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described with reference to
the annexed drawings, which illustrate a non-limiting example
of embodiment thereof, and in which:

Figure 1 1is a schematic front wview, with parts removed for

reasons of clarity, of a machine for the preparation of
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pharmaceutical products provided with a preferred embodiment
of the assembly of the present invention;

Figure 2 is a schematic side view of the assembly of Figure 1;
Figure 3 1s a schematic perspective view, with parts removed
for reasons of clarity, of the assembly of Figure 2;

Figure 4 i1s a schematic side view, with parts removed for
reasons of clarity, of a first detail of Figures 2 and 3; and
Figure 5 is a schematic side view, with parts removed for

reasons of clarity, of a second detail of Figures 2 and 3.

BEST MODE FOR CARRYING OUT THE INVENTION

With reference to Figure 1, designated as a whole by 1 is a
machine for the preparation of pharmaceutical products, in the
case in point toxic pharmaceutical products, such as, for

example, cytostatic drugs for chemotherapy.

The machine 1 comprises a containment box frame 2, which has a
substantially parallelepipedal shape, and is divided
internally by a substantially horizontal intermediate wall 3
into a top chamber 4 and a bottom chamber 5.

The top chamber 4 houses inside it a magazine 6 for a
plurality of containers 7 and syringes 8, a dosage station 9
for the preparation of pharmaceutical products, and a gripping
and conveying device 10 for moving the containers 7 and the

syringes 8 within the chamber 4 itself.

The bottom chamber 5 houses inside it an electronic control
unit 11 for operation of the machine 1, and a device 12 for
collecting ‘the processing waste coming from the machine 1
itself.

According to what is illustrated in Figure 2, each syringe 8
comprises a containment cylinder 13, which is closed at one

end by a needle (not illustrated) provided with a protective
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cap 14, has, at a free end thereof, an annular flange 15
projecting radially outwards from the outer surface of the
cylinder 13, and is slidably engaged by a piston 16, which is
provided with a substantially plane end head 17 orthogonal to
a longitudinal axis 18 of the syringe 8, and has a plurality
of reinforcement ribbings 19 distributed about the axis 18

parallel to the axis 18 itself.

With reference to Figures 1 and 2, the dosage station 9
comprises, in the case in point, three actuation assemblies
20, each of which is designed to receive, withhold, and
actuate a corresponding syringe 8, and comprises a
substantially vertical supporting plate 21, and two gripping
devices 22, 23, mounted on the plate 21 itself to receive and
withhold the cylinder 13 and, respectively, the piston 16 of
the syringe 8 itself.

According to what 4is illustrated in Figures 2 and 3, the
device 22 comprises a fixed jaw 24, which projects from the
plate 21 in a horizontal direction 25 substantially orthogonal
to the plate 21 itself, and has the shape of a fork; and a
mobile jaw 26, which projects from the plate 21 in the
direction 25, and comprises a slide 27, slidably coupled to
the plate 21 for effecting, with respect to the plate 21 and
under the thrust of an actuation device 28, rectilinear
displacements in a vertical direction 29 orthogonal to the

direction 25.

The device 28 comprises a spring 30 set between the plate 21
and the glide 27 for displacing, and normally keeping, the
slide 27 and hence the jaw 26 in a gripping position (Figure
4) of the flange 15 of the cylinder 13 of a syringe 8; and a
cam 31, which is slidably coupled to a guide (not illustrated)
mounted on the plate 21 parallel to the direction 25, co-

operates, in the case in point, with a tappet roller 32
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carried by the slide 27, and is moreover coupled, via an
external-screw/internal-screw coupling, to a screw 33, which
is set in rotation by an electric motor 34 to impart upon the
cam 31 rectilinear displacements in the direction 25 and
displace the slide 27, and hence the jaw 26, in the direction
29 from the gripping position into a release position (not
illustrated) of the flange 15.

The slide 27 supports two gripping arms 35, which are
substantially parallel to one another and to the direction 25,
are slidably coupled to the slide 27, are normally kept in a
gripping position of the cylinder 13 of a syringe 8 by a
spring (not i1llustrated) engaged to the arms 35 themselves,
and are mobile with respect to one another against the action
of the aforesaid spring (not illustrated) to receive and

withhold cylinders 13 of different diameters.

The device 23 comprises a slide 36, which is slidably coupled
to a guide 37 fixed to the plate 21 parallel to the direction
29, and is moreover coupled, wvia an external-screw/internal-
screw coupling to a screw 38, which is set in rotation by an

electric motor 39 to impart upon the slide 36 rectilinear

_displacements along the guide 37 in the direction 29 and

displace the device 23 away from and towards the device 22.

The slide 36 comprises a fixed jaw, defined by a guide 40 made
on the slide 36 parallel to the direction 25, is provided with
a seat (not illustrated) made through the slide 36 parallel to
the direction 29 for receiving a ribbing 19 of the piston 16,
and supports a mobile jaw 41, comprising a slide 42 slidably
coupled to the slide 36 for effecting, with respect to the
slide 36 and under the thrust of an actuation device 43,

rectilinear displacements in the direction 29.

The device 43 comprises a spring 44 set between the slides 36



10

15

20

25

30

35

WO 2009/060485 PCT/IT2007/000790

and 42 for displacing, and normally keeping the slide 42, and
hence the jaw 41, in a gripping position (Figure 5) of the
head 17 of the piston 16 of a syringe 8, and a cam 45, which
is slidably coupled to a guide (not illustrated), mounted on
the slide 36 parallel to the direction 25, co-operates, in the
case in point, with a tappet roller 46 carried by the slide
42, and is moreover coupled, via an external-screw/internal-
screw coupling, to a screw 47, which is set in rotation by an
electric motor 48 to impart upon the cam 45 rectilinear
displacements in the direction 25 and displace the slide 42,
and hence the jaw 41, in the direction 29 from the gripping
position into a release position (not illustrated) of the head
17.

Actuation of a syringe 8 will now be described starting from
an instant in which:

the gripping devices 22, 23 of the corresponding assembly 20
are set so as to receive the syringe 8 closed, i.e., with the
piston 16 set substantially within the cylinder 13;

the jaws 24, 26 of the device 22 are set in their gripping
position; and

the guide 40 and the jaw 41 of the device 23 are set in their

gripping position.

At this point, the electric motors 34, 48 are actuated for
displacing the cams 31 and, respectively, 45 in the direction
25. Consequently, the jaw 26 of the device 22 and the jaw 41
of the device 23 are displaced in the direction 29 against the
action of the springs 30 and, respectively, 44 from their
gripping positions into their release positions for enabling
insertion of the flange 15 between the jaws 24, 26 and of the
head 17 between the guide 40 and the jaw 41.

Next, the electric motors 34, 48 are actuated for displacing

the cams 31 and, respectively, 45 in the direction 25 in a
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sense opposite to the previous one. Consequently, the jaw 26
of the device 22 and the jaw 41 of the device 23 are displaced
by the springs 30 and, respectively, 44 in the direction 29
from their release positions into their gripping positions

(Figures 4 and 5).

Finally, the motor 39 is actuated for displacing the device 23
with respect to the device 22 in the direction 29 and enabling
the syringe 8 to carry out drawing-in and/or dosage of the
pharmaceutical products from and/or into the corresponding

containers 7.

In connection with what 1is set forth above, it should be
pointed out that the devices 22, 23 are provided with
respective sensors 49 for measurement of the displacement of
the jaws 26 and, respectively, 41 in the direction 29, namely,

into the corresponding gripping positions.

The assembly 20 presents some advantages principally deriving
from the fact that:

the displacement of the jaws 26 and 41 into their release
positions enables easy insertion and extraction of the syringe
8 into, and respectively from, the gripping devices 22, 23,
and moreover enables the devices 22, 23 to receive and
withhold syringes 8 having flanges 15 and heads 17 of
different thicknesses;

the displacement of the jaws 26 and 41 into their gripping
positions guarantees a correct blocking of the cylinder 13 and
of the piston 16 within the devices 22, 23 and hence a perfect
coincidence between the displacement of the devices 22, 23 in
the direction 29 and the displacement of the piston 16 along
the cylinder 13 in the direction 29 itself;

the displacement of the arms 35 enables gripping of syringes 8
of different diameters; and

the displacement of the jaws 26 and 41 into thelr release
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positions enables easy extraction of the syringe 8 open from
the gripping devices 22, 23, 1.e., with the piston 16 set
substantially on the outside of the cylinder 13.
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CLAIMS

l.- An assembly for actuating a syringe (8), the syringe (8)
comprising a containment cylinder (13) provided with at least
one gripping element (15) projecting outwards from the
containment cylinder (13) itself, and a piston (16) slidably
engaged in the containment cylinder (13) and provided with an
end head (17); said assembly comprising two devices (22, 23)
for gripping the containment cylinder (13) and, respectively,
the piston (16); and an actuation device (39) for displacing
the two gripping devices (22, 23) with respect to one another
}n a direction (29) substantially parallel to a longitudinal
axis (18) of the syringe (8); each gripping device (22, 23)
comprising two corresponding Jjaws (24, 26, 40, 41) for
gripping the gripping element (15) and, respectively, the end
head (17); and being characterized in that the jaws (24, 26,
40, 41) of at least one first said gripping device (22, 23)
are mobile with respect to one another between a gripping
position and a release position of the gripping element (15)
or of the end head (17); actuator means (28, 43) being
provided for displacing the jaws (24, 26, 40, 41) of the first
gripping device (22, 23) between said gripping and release

positions.

2.~ The assembly according to Claim 1, in which the jaws (24,
26, 40, 41) of the first gripping device (22, 23) are mobile

with respect to one another in said direction (29).

3.- The assembly according to Claim 1 or 2, in which said
actuator means (28, 43) comprise first actuator means (31, 34,
45, 48) for displacing the jaws (24, 26, 40, 41) of the first
gripping device (22, 23) from their gripping position into
their release position and second actuator means (30, 44) for
displacing the Jjaws (24, 26, 40, 41) of the first gripping

device (22, 23) from their release position into their
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- 10 -
gripping position.
4.- The assembly according to Claim 3, in which the second
actuator means (30, 44) are elastic actuator means for

displacing, and normally keeping, the jaws (24, 26, 40, 41) .of
the first gripping device (22, 23) in their gripping position.

5.- The assembly according to Claim 3 or 4, in which the first

actuator means (31, 34, 45, 48) comprise cam actuator means.

6.- The assembly according to Claim 5, in which the first
actuator means (31, 34, 45, 48) comprise an electric motor
(34, 48); a cam (31, 45), coupled to an output shaft (33, 47)
of the electric motor (34, 48) via an external-screw/internal-
screw coupling; and a tappet (32, 46), carried by one of the
jaws (24, 26, 40, 41).

7.- The assembly according to any one of the preceding claims,
in which the jaws (24, 26, 40, 41) of each gripping device
(22, 23) are mobile with respect to one another between a
corresponding said gripping position and a corresponding said
release position under the thrust of corresponding said

actuator means (28, 43).

8.- The assembly according to any one of the preceding claims,
in which the jaws (24, 26) of the gripping device (22) of the
containment cylinder (13) and at least one jaw (40) of the
gripping device (23) of the piston (16) are shaped so as to
define, each of them, a respective guide for enabling

insertion of the syringe (8) in the gripping devices (22, 23).

9.- The assembly according to any one of the preceding claims,
in which one of the jaws (24, 26) of the device (22) for
gripping the containment cylinder (13) comprises two arms (35)

that are mobile with respect to one another according to the
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dimensions of the containment cylinder (13) itself.

10.- The assembly according to Claim 9 and moreover comprising
an elastic device for normally keeping the two arms (35) in a

gripping position of the containment cylinder (13).

11.- The assembly according to any one of the preceding
claims, in which the piston (16) comprises a plurality of
reinforcement ribbings (19) distributed about saild axis (18);
at least one jaw (40) of the device (23) for gripping the
piston (16) comprising a seét designed to receive and house
one of the reinforcement ribbings (19) following upon a
displacement for insertion of the syringe (8) in the gripping
devices (22, 23).
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