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(57) Abréegée/Abstract:

A machine for the preparation of pharmaceutical products has a pocket conveyor, mobile along a loop-shaped path and provided
with a plurality of pockets, each adapted to recelve and withhold a respective container, and a transfer device for transferring the
containers with a rectilinear motion between the respective pockets and at least one operating station for executing an operation on
the containers themselves.
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ABSTRACT

A machine for the preparation of pharmaceutical
products has a pocket conveyor, mobile along a 1loop-
shaped path and provided with a plurality of pockets,
each adapted to receive and withhold a respective
container, and a transfer device for transferring the
containers with a rectilinear motion Dbetween the
respective pockets and at lgast one operating station

for executing an operation on the contaliners themselves.
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MACHINE FOR THE PRODUCTION OF PHARMACEUTICAL PRODUCTS

i

) 4

DESCRIPTION

The present 1nvention relates to a machine for the
preparation of pharmaceutical products.

A machinc 1s known 1n the pharmaceutical product
preparation field comprising a store for a plurality of
contaliners, e.g. 1nfusion bags, bottles and syringes; a
dosing station for the preparation of a pharmaceutical
product obtained by mixing, by means of a syringe, at
lcast one pharmaceutical substance contained in a bottle
and at least one diluent contalned in an infusion bag; a
welghling station of the bottles and/or of the infusion
pags; and a robotized arm for gripping and transporting
the containers.

I'he store, the dosing station, the weighing station
and the robotized arm are accommodated within a sterile
containment chamber limited by "a protective casing
provided with an access opening adapted to allow an
operator to load and/or unload the various types of
contaliners into/from the store itself.

Since the robotized gripping and transporting arm
1s normally used for transferring the various Ctypes of
containers between the store, the weighing station, and
the dosing station, the Known machines for the

preparation of pharmaceutical products have relatively

tong production cycles and relatively low productivity.
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The known machines for the preparation of pharmaceutical products of the
above-described type have the further drawback in that the loading and/or unloading
operations of the store requires the machine to be stopped.

It is an object of the present Invention to provide a machine for the
preparation of pharmaceutical products which is free from the above-described
drawbacks and which is simple and cost-effective to be implemented.

According to the present invention, there is provided a machine for the
preparation of pharmaceutical products.

The present invention will now be described with reference to the
accompanying drawings, which illustrate a non-limitative embodiment thereof, in
which:

figure 1 is a diagrammatic perspective view, with parts removed for clarity, of
a preferred embodiment of the machine according to the present invention;

figure 2 is a diagrammatic perspective view, with parts removed for clarity, of
a first detall of the machine in figure 1,

figure 3 is a diagrammatic perspective view, with parts removed for clarity, of
a detall in figure 2;

figure 4 is a diagrammatic perspective view, with parts removed for clarity, of
a second detail of the machine in figure 1;

figure O Is a diagrammatic perspective view, with
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parts removed for clarity, of a third detail of the
machine 1n figure 1;

figure © 1s a diagrammatlic perspective view, with
parts removed for clarity, of a detail in figure 5;

figure /a4 1s a diagrammatic perspective view, with
parts removed for clarity, of a fourth detail of the
machine 1n figure 1;

figure /b 1s a perspective view of a detail in
figure Ja;

figure 8 1s a schematic perspective view, with
parts enlarged and partls removed for clarity, of a fifth
detail of the machine in figure 1;

figure 9 1s a diagrammatic front view, with parts
removed for clarity, of the detail in figure 8;

figure 10 1s a diagrammatic perspective view, with
parts removed for clarity, of a sixth detail of the
machine 1n figure 1;

figure 11 1s a diagrammatic perspective view, with
parts removed for clarity, of a seventh detail of the

machine 1n figure 1;

figure 12 diagrammatically shows the operating
principle of the detail in figure 11;
figure 13 1s a diagrammatic perspective view, with

parts removed for clarity, of an eighth detail of the

system in figure 1 shown in two different operating

positions;

figure 14 diagrammatically shows the operating
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principle of the detail in figure 13; and

figure 15 1s a diagrammatic perspective view, with
parts removed for clarity, of a ninth detail of the
machine 1n figure 1.

With reference to figure 1, numeral 1 indlcates as
a whole a machine for the preparation of pharmaceutical
products comprising a substantially parallelepiped
contalnment pox~like frame 2 defining an 1nner chamber
3, which 1s maintailned 1n  substantially sterile
conditions by a pneumatic device of known type, shaped
so as to feed a flow of slerile air through the chamber
3 and prevent the 1ntroduction of air from the external
environment 1into the chamber 3.

I'ne chamber 3 accommodates therein a store 4 for
storing syringes 5; a store 6 for storing bottles 7; an
annular store 8 for storing infusion bags 9; and a
robotized gripping and transporting device 10 of the

syringes 5 and/or of the bottles 7.

Each syringe 5 (figure 3) has a longitudinal axis
11, and comprises a cvylinder 12 provided with an end
flange 13 orthogonal to axis 11, a needle (not shown)
coupled to the cylinder 12, a closing cap 14 mounted to
protect the needle (not shown) from possible
contaminations, and a piston 15, which is slidingly
engaged 1n the cylinder 12, and is provided with an end

head 1o perpendicular to axis 11.

Fach bag 9 1s provided with an adapter member 17 of
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known type, which comprises two shaped jaws 18, mobile
between a clamping position and a releasing position of
an upper edge of the bag 9, and has a drawing pin 19
protruding upwards from one of the jaws 18 (figure 5).

As shown 1n figures 1, 3, and 4, the device 10 1s
mounted within the store 8, comprises a plurality of
Jjointed arms 20 hingecd to one another, and 1s provided
with a gripping arm 21, which 1s mounted on the free end
of the arms 20, and 1s defined by two jaws 27 mobile
between a clamping position and a releasing position of
a syringe o> Ccr a bottle 7.

With reference to figure 2, each store 4, O
comprises two reciprocally paralle. belt conveyors 23,
cacn of which extends 1n a substantially vertical
direction A, tfaces the other conveyor 23, and 1s looped
about a pair of pulleys (not shown), which are coaxial
with the pulleys (not shown) of the other convevor 23,
and are mounted so as to 1intermittently rotate about

respective rotation axis 24 parallel to one another and

transversal to direction A.

FEach store 4, 6 further comprises a plurality of
transport cradles 25, whilich extend between the convevyors
23, are coupled to the conveycrs 23 to oscillate, with

respect to conveyors 23, about respective fulcrum axes
26 parallel to one another and to axes 24, and are

unlformly distributed along the ccnveyors 23 themselves.

—

As shown 1n figure 3, each cradle 25 of the store 4

|}
H
—
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(hereinafter indicated by numeral 20a) has a3
substantially V-shaped transversal section, 1s arranged
with a longitudinal axis 27a thereof parallel to axes
24, 20, 1s provided with a filirst slot 28 adapted to
recelve the flange 13 of a syringe 5 to guarantee the
correct longitudinai positioning of the syringe 5 in the
cradle 25a, and further has a second slot 29 adapted to
pe engaged by the jaws 22 to allow the device 10 to pick
the syringe 5 from the cradle 25a itself.

With reference to figure 4, each cradle 25 of the
store 6 (hereinafter 1ndicated by numeral 25b) has a
substantially V-shaped transversal section, is arranged
with a Jlongitudinal axis 27b thereof 1inclined with
respect toc axis 24, 26, and is provided with a slot 30,
which 1s obtained near the lower end of the cradle 25D,
allows to correctly position a bottle 7 with 1its
concavity facing downwards, and allows the Jjaws 22 to
pick the bottle 7 1tself.

Since each store 4, 6 extends through a loading
station obtalned through the frame 2 +to allow the
operator to load the syringes 5 or bottles 7 into the
respective cradles 25a, 25b, and through a single
picking station, where the syringes 5 or the bottles 7
are p;cked from the respective cradles 25a, 25b by the

device 10, the device 10 is relatively simple and cost-
effective. Furthermore, the loading and unloading of the

syringes 5 and of the bottles 7 1in, and respectively
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from, the respective cradles 25a, 25b do not reguire the
machine 1 to be stopped at all.

As shown 1n figures 5 and 6, the store 8 comprises
an annular, star-shaped wheel 31, which extends about
the device 10, 1is mounted to rotate intermittently, with
respect to the frame 2 and under the bias of an
actuating device (known and not shownj, apout a
substantially vertical rotation axis 32, and has a
plurality of pockets 33, which are obtained along a
peripheral edge of the wheel 31, open radially outwards
and are each adapted to receive and withhold a
respective infusion bag 9.

The pockets 33 are fed by the wheel 31 about axis
32 and along a circular path P extending through a
Loading and unloading station 34 of the bags 9 into, and
respectively from, the store 8, a weighing station 35 of
the bags 9, and a dosing station 36 for injecting a

predetermined amount of pharmaceutical into the bags 9

themselves.

Each station 34, 35, 36 1s provided with a linear

transfer device 37 comprising a rectilinear guide 38

parallel to a horizontal direction 39 transversal to
axis 32, a slide 40 slidingly coupled to the guide 38 to
perform rectilinear movements along the guide 38 in

direction 39, and a gripping fork 41 slidingly coupled
to the slide 40 to move, with respect to the slide 40

and transversally to direction 329, between a coupling
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position and a releasing position of the pin 19 of a
respective adapter member 17.

The device 37 from station 34 cooperates with a
guide 42, which 1s parallel to the respective guide 38,
1s radially aligned with the pocket 33 arranged each
time 1n station 34 to be slidingly engaged by the member
17 of a respective bag 9, and extends between the store
8 and an opening 43 obtained through the frame 2 to
allow an operator to load the bags 9 on the guide 42 and
to pick the bags 9 from the guide 42 1tselft.

With reference to figures 7a and 7b, device 37 of
statlion 35 cooperates with a welghing device 44
comprilising a supporting moblle member 45, which 1s
coupled 1n known manner to a fixed part of the device 44
to move vertically under the weight of the bags 9, 1is
fork-shaped and defines a guide 46 radially aligned with
the pocket 33 arranged on each time 1n station 35 to be
slidingly engaged by the member 17 of a respective bag
9.

The device 37 of station 36 cooperates with a guide
(not shown), which 1s parallel to the respective guide
38, 1s radially aligned with the pocket 33 arranged each
time 1n station 36 to be slidingly engaged by the member
17 of a respective bag 9, and 1s adapted to stop the bag

9 1tself underneath a syringe 5, which 1s transferred
from the device 10 between the store 4 and a grivping

and actuating assembly 47 of the syringe b itself.
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As shown 1n figures 8 and 9, the assembly 47
comprises a supporting block 48, which 1s mounted to
rotate about a horizontal rotation axis 49 transversal
to axls 32, and supports a grippling device 50 of the
cylinder 12 and a gripping device 51 of the piston 15.

The device 50 comprises two grippers 52, which are
reciprocally aligned in a direction 53, the orientation
of which depends on the position ©f the block 48 about
axls 49, and each comprise two respective jaws 54, which
are slidingly coupled to the Dblock 48 to move, with
respect to the block 48 1tself, transversally to
direction 53, and are normally maintalned 1n a clamping
poslition of the cylinder 12 by respective springs 55
arranged between the block 48 and the jaws 54 and loaded
so as to allow the axial movement of the syringe 5
through the grippers 52.

The device 50 further comprises an intermediate
gripper o6b, which extends between the grippers 52, and
comprilises, 1n turn, two jaws 5/ slidingly coupled to the
block 48 to move with respect to the block 48 and under
the bilas of an actuating device (known and not shown),
transversally to direction 53 Dbetween a clamping
position and a releasling position of the cylinder 12 of
a syringe 5.

With regards to the above, it is worth noting that

Che jaws 5/ are shaped so as to allow one of the jaws 57

to be i1nserted inside the other jaw 57 and alsc to clamp
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syringes 5 of relatively small diameter.

The device 51 comprises two Jaws 58, which are
slidingly coupled to the block 48 to move with respect
to the block 48 and under the bias of an actuating
device (known and not shown), transversally to direction
03 between a clamping position and a releasing position
of the head 16 of a syringe 5, and are further slidingly
coupled to the block 48 to perform rectilinear movements
1n direction 53 1tself with respect to the block 48 and

under the bias of an actuating device (kncwn and not

shown) . Each jaw 58 has a plurality of grooves 59 (two
grooves 59, 1n the case 1n point) superimposed on one
anotrher 1n direction 53 to allow the cacevice 51 to
rcceive and withhold the heads 16 of syringes 5 of
different size.

The operation of the assembly 47 will now be
described starting from an instant in which the jaws 57
and the Jaws 58 are arranged 1in their releasing
poslitions and the syringe 5 is inserted by the device 10
within the jaws 54 against the bias of the springs 55.

Once the syringe 5 1s 1nserted within the grippers
52, the jaws 58 are firstly closed over the head 16 and
then lowered in direction 53 so as to move the syringe 5
through the grippers 02, arrange the flange 13 1in

contact with the upper gripper 52 and, possibly, push

the pilston 15 fully into the cylinder 12.

The operating seguence shown above allows to
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correctly position the syringe 5 1n direction 53 and
guarantees a correct, constant positioning of all
syringe 5 regardless 0f the size thereof, of the initial
noslition o©of the pistons 15 along the respective
cylinders 12, and of the 1initial axial and angular
positions of the syringes 5 1n the grippers 52.

f'inally, the jJaws 57 are moved 1n the clamping
position of the syringe 5 within the assembly 47, and
the jaws 58 are moved to the clamping position of the
head 16 for controlling the movement of the piston 15
during the steps of aspirating and 1njecting of the
pharmaceutical.

With reterence to figure 10, the machine 1 further
comprises a mixer device 60U for mixing a lyophilized or
powder pharmaceutical and a diluent contained 1n a
bottle 7 to one another.

The device €0 comprises a rotating plate 61, which
1s mounted to alternatlvely rotate about a substantially
horizontal rotatlon axis 62, and 1s provided with a pair
of jJaws 63 coupled 1n known manner to the plate 61 to
move, with respect to the plate 61, transversally to the

axis 62, between a clamping position and a releasing

position of a bottle 7. Each jaw 63 is shaped so as to
display, 1n the case 1n point, a pair of seats 64, which
cooperate with corresponding seats 64 of the other Jjaw

03 to allow the jJaws 63 to withhold bottles 7 of

different size.
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As shown 1n figures 11 and 12, the path P further
cxtends through a picking station 65 of a predetermined
amount of liguid from the pbags 9. The picking of the
ligquid from bag 9 1s necessary when the total weight of
the pharmaceutical and of the diluent contailined 1in the
bag 9 after having 1njected the pharmaceutical needs to
pe egual tc a determined value lower than the welght of
the diluent 1initially contained in the bag 9 itself
alone.

The station 65 has an aspiration assembly 66
comprising a gripping device 67 adapted to receive and
wlthhold an extraction needle 68, which 1s connected Lo
a hydraullc aspiration circuilt 69, 1is transferred by Lhe
device 10 1n the device 67 after having been separated
from a protective cap thereof (known and not shcwn), and
1s moved by the device 67 1n direction A between a
raised resting posilition, 1in which the needle €68 1s
arranged outside the bag 9, and a lowered operating
posltion, 1n which the needle 68 protrudes within the
pag 9 over the diluent contained in the bag 9 itself.

The circult ©9 comprises an extraction pump 70, a
peristaltic pump 1n the case in point, having an inlet
hydraulically connected to the needle 68 by means of &
first pipe 71, and an outlet hydraulically connected to
a collection reservoir 72 of the diluent picked from the

pags Y by means of a second pipe 73.

Since the bags 9 contain a determined amount of
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alr, the pipe 71 1s provided with a flow sensor 74, a
capacltance sensor 1n the case 1n point, which allows to
discriminate between the passage of air and of liguid
along the pipe 71, and thus correctly calculate the
volume of 1ligquid aspirated from the bags 9 by means of
the pump 70. In other words, the volume of liguid
asplrated from the bags 9 1s calculated only starting
from the 1nstant 1n which the sensor 74 detects the
passage of liquid along the pipe 71.

With reference to figures 13 and 14, the machine 1
further comprises a feeding device 75 for feeding a
diluent 1nto a bottle 7 containing a lyophilized or
powder pharmaceutical.

The device /5 comprises feeding assemblies 76, two
1n the case 1n point, each of which comprises, 1n turn,
a feeding reservoir 77 (e.d. é pbag 9) tor the diluent; a
feeding needle 78 coupled to the frame 2 anac
hydraulically connected to the reservoir 77 by means of
a pipe 79; and a pumping device defined, in the case in
point, by a syringe 80, which 1s connected to an
intermediate point of the pipe 79, and is actuated in

known manner to asplrate a predetermined amount of
diluent from the reservoir 77 and to feed the diluent

1tself into the bottle 7.
The connection between the pipe 79 and the syringe
30 divides the pipe 79 into two segments 7%a, 79b, which

are arranged 1n sequence and in this order between the
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reservolr 77 and the needle 78, and which are provided
with respective check wvalves 8la, 8lb, of which valve
8la avoilids the flow back of diluent 1nto segment 79a
when diluent 1s fed to the needle 78, and valve 8lb
avoids the flow back of diluent from segment 78b when
the diluent 1s aspirated from the reservoir 77.

The device 75 further comprises a collection
reservolr 82, which extends underneath the needles 78,
1s coupled 1n known manner to the frame 2 to move with
respect to the frame 2, 1in direction A between a lowered
resting position (figure 13b) and an operating raised
position (figure 13a), and 1s hydraulically connected to
a collection manifold 83 of the diluent. The reservoir
82 further displays a pair of tubes 84, each of which
protrudes upwards from a bottom wall of the reservoir
82, 1s substantially coaxial to the respective needle
78, and accommodates thereiln a protective cap 85 of the
needle 78 1tself arranged 1n the tube 84 with the
concavity facing upwards.

In use, the reservolr 82 1s moved, with the caps 85
of the needles 78, to 1ts lowered resting position to
allow inserting two bottles 7 underneath the needles 78
and feeding the diluent into the bottles 7 themselves.

When they are extracted from the respective bottles

/ the needles /8 may have residues of the lyophilized or
powder pharmaceutical, and for this reason at the end of

each 1njectlon operating cycle of the feeding device 75,
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the reservoir 82 1s moved 1into 1ts raised operating
position so as to fit the caps 85 on the respective
needles 78, and the syringes 80 are actuated to allow to
wash the needles 78 with (he diluent contained 1n the
reservolrs 77.

The diluent fed through the needles 78 flows
firstly 1nto the respective caps 85 and thus 1nto the
reservolr 82 and into the manifold 83. With this regard,
1t 1s worth noting that:

the amount of diluent used to wash the needles 78
also allows to wash the caps 85;

the caps 85 are, like thc needles 78, 1nitially
sterile and may therefore be used to wash the respective
needles 78 at the end of each programmed 1njection
operating cycles 1n a working session of the machine 1;
and

the conclusion of the working session of the
machine 1 requires only the replacement of needles 78
and of the respective caps 85 and does not require the
sterilization of the reservoir 82.

As shown 1n figure 15, the machine 1 1is further
provided wlth a collection device 86 of the processing
waste (e.g. syringes O, bottle 7, needles 78, and caps
85) accommodated within the frame 2 underneath the store
3, and comprising, in the case in polnt, two collection
containers 87, of which one (hereinafter indicated by

numeral 87a) communicates witn the chamber 3 by means of
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a pair of chutes 88 and the other (hereinafter indicated
by numeral 87/b) communicates with the chamber 3 itself
by means of one chute 89 only.

In use, the various processing waste 1s selectively
fed by the device 10 to the wvarious chutes 88, 89 and,
thus, to the various contaliners 87a, 87b, thus allowing
to separate the processing waste.

The operation of the machine 1 1s easily 1inferred
from the description above and no further explanations

are requilired.



CA 277216b2 2017-04-20

17

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A machine for the preparation of pharmaceutical
products comprising:

a pocket conveyor, which 1s mobile along a loop-
shaped path, and has a plurality of pockets, each adapted
to receive and withhold a respective container;

at least one operating station for executing an

operation on said contailners; and

a transfer device for transferring the containers
between the operating station and the respective pockets
with a rectilinear motion in a given transfer direction;

whereln the transfer device includes a gripping and

transporting member configured and dimensioned to grip an
adaptor member of each container, the transfer device
being mobile 1in the transfer direction.
2. A machine according to claim 1, wherein the pocket
conveyor comprises a feeding wheel, which 1s mounted to
rotate about a given rotation axis, and is provided with a
plurality of peripheral seats, which are distributed about
sald rotation axis, each defining a respective said
pocket, and are radially open in said transfer direction.

3. A machine according to claim 1, further comprising:

a containment frame, which accommodates therein said
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pocket conveyor, and has an access opening obtained

(:

Chrough the frame itself; and

a first transfer device being provided to transfer
the containers Dbetween the access opening and said

respective pockets.

4 . A machine according to claim 3, comprising a first
guide adapted to be slidingly engaged by the containers
under the bias of the first transfer device.

5. A machine according to c¢laim 1, further comprising:

a welghing device comprising a supporting member
defining a second guide extending in the transfer
direction, and 1is adapted to be slidingly engaged by the
contailners; and

a second said transfer device being provided to
Cransfer the contalners between the supporting member and
the respective said pockets.

6 . A machine according to claim 5, comprising:

an 1njection device of a pharmaceutical product in
the containers:;

a third transfer device being provided for
transferring the containers between the injection device
and the respective said pockets.

7. A machine according to c¢laim 6, wherein the third
transfer device further comprises a third guide adapted to

be slidingly engaged by the containers.
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8. A machine according to c¢laim 1, wherein the gripping
and transporting member 1is mobile transversally to the
transfer direction to and from an operating gripping
position of a coupling element of the adapter member.

9. A machine for the preparation of pharmaceutical
products, comprising:

a pocket conveyor, which 1s mobile along a loop-
shaped path and has a plurality of pockets, each adapted
to receive and withhold a respective container;

at least one operating station for executing an
operation on said containers; and

a transfer device for transferring the containers
between the operating station and the respective pockets
with a rectilinear motion in a given transfer direction;

wherein each of the plurality of pockets include

guides for suspending a respective container thereon.
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