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(57) Abstract: The packaging structure for containers for pharmaceutical use comprises a support surface (2) for the containers (3),
a tray (4) configured to support the support surface (2) inside it, and demarcation elements (6) which extend on the support surface
(2) and delimit with the support surface (2) a plurality of cells (5), in each of which a container may be positioned (3), each cell (5)
having a bottom wall (9) for supporting the container (3) and side walls (10) for containing the lateral movement of the container
(3), said bottom wall (9) of the cell (5) having along its entire perimeter solid portions (11) for the container (3) to rest on, alternat -
ing with empty portions (12) enabling the passage of a device (13) for handling the container (3).
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PACKAGING STRUCTURE FOR CONTAINERS FOR PHARMACEUTICAL USE

DESCRIPTION

The present invention relates to a packaging structure for containers for pharmaceutical use,
particularly sterile containers having characteristics of cleanliness that comply with regulations
governing pharmaceutical processes. Some of the structures known in the prior art for packaging
containers for pharmaceutical use comprise a support surface for the containers which can be
seated in a tray and provided with a plurality of seats for precisely accommodating the
containers.

The support surface arranges the containers in a matrix-like order and aligns the tops thereof on a
single horizontal plane so as to facilitate the automated manipulation of the containers by special
robotic manipulators. The containers are maintained separate from one other to prevent them
from rubbing against one another and creating contaminating particles.

The support surface can be extracted from the tray by means of robotic manipulators designed to
transfer the clean, sterile containers to the filling and capping station.

Some phases of the automated process also entail moving the containers away from the support
surface, again by means of special robotic manipulators, for example for the weighing phase
before and after filling to check the dosage.

The need to extract the containers and convey them for weighing to load cells located in a
position remote from the rest surface results in a reduction of the overall production capacity of
the entire container processing line,

Moreover, in cases where weighing must be carried out not on randomly selected sample
containers but rather on all of the containers, the processing times can be excessively lengthened.

The technical task of the present invention is therefore to provide a packaging structure for
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containers for pharmaceutical use that makes it possible to eliminate the aforesaid technical
drawbacks of the prior arf.

Within the scope of this technical task, one object of the invention is to provide a packaging
structure for containers for pharmaceutical use which is capable of increasing the productivity of
a container processing line,

A further object of the invention is to provide a packaging structure for containers for
pharmaceutical use that is constructively simple but ergonomic, so as to simplify the automated
manipulation of the containers.

The technical task, as well as these and other objects are achieved, according to the present
invention, by providing a packaging structure for containers for pharmaceutical use,
characterized in that it comprises a support surface for the containers, a tray configured to
support the support surface inside it, and demarcation elements which extend on the support
surface and delimit with the support surface a plurality of cells, in each of which a container may
be positioned, each cell having a bottom wall for supporting the container and side walls for
containing the lateral movement of the container, said bottom wall of the cell having along its
entire perimeter solid portions for the container to rest on, alternating with empty portions
enabling the passage of a device for handling the container.

The present invention further discloses a method for weighing containers for pharmaceutical use,
characterized in that it comprises the steps of introducing, into the cells of the packaging
structure according to invention, containers conformed in such a way that the perimeter edge of
the base thereof rests on the solid portions and lies above the empty portions of the bottom wall
of the cells, equipping the handling device with at least one load cell, activating the handling

device with a movement that is at least sufficient to pass through said empty portions of the
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bottom wall of at least one cell, engaging the perimeter edge of the base of said container, and
raising the container from the bottom wall of the cell and, by means of the load cell, weighing
the container in the raised position,

Advantageously, in the raised position the containers can still be engaged inside their celis at a
distance from the bottom wall thereof.

The solid portions are specifically designed to create zones for the perimeter edge of the base of
the container to rest upon, appropriate in number, shape and extent in order to ensure that the
container rests in a stable position on the bottom wall of the cell; likewise, the empty portions are
specifically designed to create zones for the handling device to pass through, appropriate in
number, shape and extent in order to ensure that the container rests in a stable position on the
handling device also while being raised.

In one embodiment of the invention, the empty portions are defined by a central through opening
of the bottom wall of the cell.

The special construction of the cell assures that the perimeter edge of the base of the container
will rest upon the bottom wall of the cell in a plurality of discrete zones, and, while the container
is being raised, that the perimeter edge of the base of the container will rest upon the handling
device in a plurality of discrete zones.

With this special construction of the cell, therefore, the container is stably supported both by the
bottom wall of the cell and by the handling device while it is being raised, also in the foreseeable
event that the base of the container is not flat, but rather has a concavity facing the outside, so
that the area of contact with the bottom wall of the cell or with the handling device is limited to
the perimeter edge of the base of the container.

t should also be noted that for the purpose of raising the container it is possible to use different
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handling devices having a different shape that can mate with one or simultaneously more than
one radial branches of the opening.
In a preferred embodiment of the invention, the opening is symmetrical for a rotation of 45°, 30°
or 60° and multiples thereof relative to a central axis perpendicular to the support surface.
In one embodiment of the invention the distribution of the cells is symmetrical for a rotation of
the support surface of 90° or 180° relative to an axis passing centrally and perpendicularly to the
support surface itself.
This special construction of the support surface enables considerable flexibility in the
manipulation of the containers, given that the containers in the support surface can be processed
automatically by the handling device and by any other robotic manipulator in the same manner in
one position of the support surface and in the other position when it is rotated by 90° or 180°.
Other characteristics of the present invention are also defined in the claims hereinbelow.
Additional features and advantages will become more apparent from the description of a
preferred, but not exclusive, embodiment of the packaging structure for containers for
pharmaceutical use according to the invention, illustrated by way of non-limiting example in the
appended drawings, in which:
- figure 1 shows a perspective view of the packaging structure prior to the positioning of
the support surface;
- figure 2 shows a perspective view of the tray;
- figures 3a and 3b show a section of the packaging structure in side elevation with the
support surface placed in two support positions obtainable by rotating the support surface
relative to the tray by 180° around a central axis perpendicular to the support surface, the

two support positions enabling the packaging structure to accommodate containers of a
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different height but placed with their tops at the same distance from the bottom of the
tray so as to enable their automated manipulation;

- figure 4 shows a plan view of the support surface;

- figure 5 shows a perspective view of the support surface;

- figures 6a and 6b show a schematic plan view of two variant embodiments of the
handling device positionable beneath the cell in order to raise the container;

- figures 7 and 8 show schematic side elevation views of the container in a position of
resting on the bottom wall of the cell and in a raised position following the activation of
the handling device;

- figure 9 shows an enlargement of the profile in a plan view of the opening in the bottom
wall of the cell of positioning of a container.

With reference to the above-mentioned figures, a packaging structure for containers for
pharmaceutical use is shown, denoted in its entirety with the reference number 1.

The packaging structure 1 comprises a support surface 2 for the containers 3 and a tray 4
configured to support the support surface 2 inside it.

The containers 3, generally made of glass, preferably have a cylindrical side wall 3a, a mouth 3b
and a base 3¢ exhibiting a slight concavity toward the outside, though other embodiments of the
containers 3 are equally conceivable.

The support surface 2 is removably engageable in the tray 4 and has a plurality of cells 5, in each
of which a container 3 may be positioned.

The distribution of the cells 5 is symmetrical for a rotation (indicated by an arrow in figure 1) of
the support surface 2 by 180° relative to an axis L passing centrally and perpendicularly to the

support surface 2 itself,
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The cells 5, in particular, are ordered according to a two-dimensional matrix in which the cells 5
of one row are offset relative to the cells 5 of the adjacent row. In a different embodiment of the
invention, the cells 5 of the adjacent row are also aligned with one another,

Each cell 5 has a bottom wall 9 for supporting the container 3 and side walls 10 for containing
the lateral movement of the container 3.

Specific demarcation elements 6 extend on the support surface 2 to delimit the cells 5 in
cooperation with the support surface 2.

The bottom wall 9 of the cell 5 is provided by the support surface 2, whilst the side walls 10 of
the cell 5 are provided by the demarcation elements 6.

The demarcation elements 6 of the internal cells 5 of the support surface 2 comprise an orderly
distribution of pins 19 connected to one another by specific stiffening ribs 20.

The pins 19 are located at the nodes of a grid of regular polygons, for example, but not
necessarily, hexagons, whilst the ribs 20 extend along the segments connecting the nodes of the
grid. The bottom wall 9 of the internal cells 5 of the support surface 2 thus has a perimeter in
the shape of a regular polygon, in particular, but not necessarily, hexagonal. Every node of the
grid represents a vertex common to three adjacent hexagons. Each pin 19 has a star-shaped cross
section having, in particular, three walls 19a facing one another inside the three adjacent
hexagons of the grid. The walls 19a of the groups of pins 19 facing one another inside the same
hexagon circumscribe a cylindrical space of the containers 3 so as to enable the container 3 to be
positioned in the cell 5 with minimal lateral play.

The demarcation elements 6 of the perimeter cells 5 of the support surface 2 partly comprise the
pins 19 and partly a wall 21 that is perimetric to the support surface 2.

The wall 21 has a height from the supporting surface 2 equal to that of the pins 19.
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A flange 22 engageable with the tray 4 extends from the perimeter of the wall 21 towards the
outside of the support surface 2.

The support surface 2, the demarcation elements 6, and the flange 22 are preferably made in one
piece from plastic.

Advantageously, the bottom wall 9 of the cell 5 has along its entire perimeter solid portions 11
for the container 3 to rest on, alternating with empty portions 12 enabling the passage of a device
13 for handling the container 3.

The empty portions 12 are defined by a central through opening 14 of the bottom wall 9 of the
cell 5.

The opening 14 has a main central portion 14a and branches 15, 16, 17 that extend radially from
the central portion 14a.

In particular, there are provided first, second and third branches 15, 16, and 17, respectively,
where the opening 14 extends at least for most, and preferably substantially for the entire extent,
of a first, second and third diameter D1, D2 and D3, respectively, of the bottom wall 9 of the cell
5.

The first, second and third branches 15, 16, 17 extend in particular along equally angularly
spaced diameters D1, D2 and D3, respectively, of the bottom wall 9 of the cell 5.

In the illustrated embodiment, the opening 14 is symmetrical for a rotation of 60° and other
multiples of 30° around its central axis perpendicular to the support surface 2.

The packaging structure 1 also comprises a specific means for diversifying the support position
of the support surface 2 inside the tray 4.

The diversifying means is suitable for modifying the position of engagement of the support

surface 2 in the tray 4 along a direction Z perpendicular to the rest surface 30 for the tray 4 in
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such a way as to maintain the points inside the tray 4 in which the mouth 3b of the containers 3 is
positioned unchanged with variations in the height of the containers 3 to be positioned each time
in the cells 5.

From a comparison between figures 3a and 3b, it may be noted that, if the position of the support
surface 2 is rotated relative to the tray 4 in order to accommodate containers 3 of a different
height, the distance S of the end 3a of a container 3 from the rest surface 30 is equal to the
distance S’ of the end 3a of a taller container 3 from the rest surface 30.

The diversifying means comprises matching parts 7° and 7°’ reciprocally engageable along inner
side walls of the tray 4 and along the perimeter edge of the flange 22, respectively.

When they are aligned, the matching parts 7°, 7° can engage reciprocally so as to enable the
flange 22 to rest upon an internal perimeter ledge 7 of the side walls of the tray 4. By contrast,
when they become unaligned as a result of a 180° rotation of the support surface 2 around the
axis L relative to the tray 4, the matching parts 7°, 7°” cannot reciprocally engage: the flange 22
interferes with the matching parts 7°, which hold up the support surface 2 at a larger distance
from the bottom of the tray 4 than in the previously described situation.

Finally, the packaging structure 1 comprises a cover 8 for an airtight or filtering closure of the
tray 4, which may be applied on the open side of the tray 4 from which the support surface 2 is
introduced and extracted.

The cover 8 can be made from a layer of material that is selectively permeable to a sterilizing
agent suitable for sterilizing the containers 3, and in particular a layer associated in a peelable
manner, for example heat-sealed, to the tray 4.

The tray 4 can have associated with it an identification and traceability element (not shown), for

example a code that can be decoded using RFID technology.
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If the containers present in the packaging structure am"ve at thé | pharméceutical companies
élready washed and sterilized; the subsequent steps, to be caqied out a,tlih<; pharmaceutical
- company, consist in weighing the containers prior to filling, ﬁlliﬂg thcm,".wéig'h_ing fhem after
- filling to check the dosage and capping them. |

Weighing can be performed for all of the containers or samples the're_of. A

Weighing can be performed with the aid of one or more handling devices .13 tﬁat Wo‘;k in an
independent or synchronized manner.

~For the purpose of weighving the contairier 3, the handling dc.vice 13 is equi;‘;p_ed-Witl}i-é]md cell
and positioned beneath the support surface 2 in a position vertically aligned w1th the c‘el-l--Sl Wh‘.i'ch
acco@odates the container 3.

Thé cbntainer 3 is initially‘ coaxially-positioned in the conesponding-cell'S‘- ‘With the pjgrixﬁete:‘
édge 3d of its b;ase resting upon the solid portions- 11 and lying above the empty'porgiéhs 12 of
the bottom‘ wall 9 of the cell 5. |

The handlirjg device 13 is made to translate vertically upward in a directidp perpendi_gi.lar to the
suppott surface 2 so as-to con;lplete a movement that is at least sufﬁcie_ntAt'o pas‘si throughthe
empty portions 12, engage the perimeter edge 3d of the base 3¢ of the contaiﬁer 3 aﬁd thus raise

* the container 3 from the boﬁom wall 9 of the céli 5.

For thé purpose of raising the container 3, use can ‘be made 6f different handling d‘,‘évic.esi 13
having a different shape that can mate with one or'sifn@ltaﬂeousljr r.1'10fe. t.ha:n_'o.ne rac_ii_alibranches
of the opening 14 |

- The handling device 13 in figure 6b has thrée identical 'w‘ings' that extend 120° from one another. .
relative to the central axis of movement H of the handling dévic_e 13 1tself | | |

In the configuration illustrated in figure 6b, the handling device 13 touches the perimeter edge of

o
RECTIFIED SHEET (RULE 91) - ISA/EP
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the base 3¢ of the container 3 iﬁ no fewer than three distinct zones that a_reequalhly angularly
spaced, and as a result thevcvontainer 3 remains stably balanced.on the handlihg ‘device. 13. There
are moreover no fewer than si* differen;c énguiar orientations obt‘a}_ined_:threugh successive 60°
rotations around its central axis of movexhent H, Whefeby‘the héhdlih‘g -:devv.ice. 13 can be
introduced into the opening 14 so as to touch the perimeter edge 3d of ti'h'e..‘b-ase 3¢ ef t‘he' :
container 3 in no fewer thaq three distinct equally angularly spaced zone"s.. .
Advantageously, if the opening 14 is _symmetrical for the rotation of fnul%ihies 'ef 3(5? ‘aroun_d: ite_' ‘
central axis perpendie';ilar o the support sﬁrface 2, v;'hen the support surfdee'2 -i‘s‘r.etetedz by180°

: in the Z axis relative to the tray 4, the layout of the.op_ening- 14 '\r;/ill not va&: 'wh:'en thehénd_ling :
device. 13 i}lust,rated in figure 3b is used to weigh the conhainer, it 1s the;efefe ‘ngjt'né,ceé,jsqry fo’ '
verify a prieri the pr.ientation of the support surface 2 relative to fhe"tra;y 4. -

The handling device 13 in figure 6a has tho identical wings which extend 180° from each -_
another'reiative to fhe central axis of movement H of the handling device 13 'itself. '- |

In the configuration illustrated in figure 7, the handling device 13 touches the perimeter edgé 3d

of the base 3¢ of the container 3.in two distinct dia-metricallyv opposed zo.nves, a.n'd':a,s'a result the

c'olntai'ner 3 remaihsstably balanced on the handling device 13 in thie case as well. In this case,

too; there are no fewer th_en six different angular orientations obtained through successive 60°

rotations -.around its central axis of mo'\_/ement H, whereby the handling device 13 can be

introduced into the opening 14 so as to touch the perimeter edge 3d of the base 3¢ of the

container 3 in two distinct equally angulérly spaced zones.

In the position in which it is raised from the bottom wall 9 of the cell 5-the con‘taipeh 3is
weighed b.y‘ the load cell.

After Weighing, the handling device 13 is made to translate vertically downward with a

10
RECTIFIED SHEET (R‘ULE 91) - ISA/EP
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movement opposite the preceding one, which brings the container 3 back to rest on the bottom
wall 9 of the cell 5.

The handling device 13 can also be equipped with a system (not shown) for retaining the
container 3, which is useful particularly if the handling device for weighing extracts the
container 3 completely from the cell 5.

In particular, the retaining device can be movable through the central portion 14a of the opening
14 and can consist in a decompression suction system, for example a suction cup, applicable to
the base of the container 3 in order to keep the container 3 in movement firmly constrained to the
handling device 13.

It must be noted that the particular design of the cells of the support surface is specifically
conceived so as to provide pharmaceutical companies with containers that can be manipulated in
an automated manner for pre-filling weighing, filling, post-filling weighing and capping
operations without completely extracting them from the cells of the support surface.
Consequently, the production capacity of the container processing line is considerably increased
compared to traditional processing lines where the containers are completely extracted from the
packaging structure in order to be processed.

The packaging structure for containers for pharmaceutical use thus conceived is susceptible of
numerous modifications and variants, all falling within the scope of the inventive concept;
moreover, all the details may be replaced with technically equivalent elements.

The materials used, as well as the dimensions, may in practice be of any type, according to needs

and the state of the art.

11
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CLAIMS

1. A packaging structure (1) for containers (3) for pharmaceutical use, characterized in that
it comprises a support surface (2) for the containers (3), a tray (4) configured to support
the support surface (2) inside it, and demarcation elements (6) which extend on the
support surface (2) and delimit with the support surface (2) a plurality of cells (5), in each
of which a container may be positioned (3), each cell (5) having a bottom wall (9) for
supporting the container (3) and side walls (10) for containing the lateral movement of
the container (3), said bottom wall (9) of the cell (5) having along its entire perimeter
solid portions (11) for the container (3) to rest on, alternating with empty portions (12)
enabling the passage of a device (13) for handling the container (3).

2. The packaging structure (1) for containers (3) for pharmaceutical use according to the
preceding claim, characterized in that said bottom wall (9) is provided by the support
surface (2) and said side walls (10) are provided by the demarcation elements (6).

3. The packaging structure (1) for containers (3) for pharmaceutical use according to any
preceding claim, characterized in that said empty portions (12) are defined by a central
through opening (14) of the bottom wall (9) of the cell (5).

4. The packaging structure (1) for containers (3) for pharmaceutical use according to the
preceding claim, characterized in that said opening (14) has a main central portion (14a)
and branches (15, 16, 17) that extend radially from the central portion (14a).

5. The packaging structure (1) for containers (3) for pharmaceutical use according to the
preceding claim, characterized in that said opening (14), in first, second and third
branches (15, 16, 17), respectively, extends for most of a first, second and third diameter

(D1, D2, D3), respectively, of the bottom wall (9) of the cell (5).

12
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6.

10.

11

12.

The packaging structure (1) for containers (3) for pharmaceutical use according to the
preceding claim, characterized in that said first, second and third diameter (D1, D2, D3)
are equally angularly spaced.

The packaging structure (1) for containers (3) for pharmaceutical use according to any
one of claims 3 to 6, characterized in that said opening (14) is symmetrical for a rotation
of 45°, 30° or 60° and multiples thereof relative to a central axis perpendicular to the
support surface (2).

The packaging structure (1) for containers (3) for pharmaceutical use according to any
preceding claim, characterized in that the distribution of the cells (5) is symmetrical for a
rotation of the support surface (2) of 90° or 180° relative to an axis (L) passing centrally
and perpendicularly to the support surface (2) itself.

The packaging structure (1) for containers (3) for pharmaceutical use according to any
preceding claim, characterized in that said cells (5) are ordered according to a two-
dimensional matrix in which the cells (5) of one row are offset relative to the cells (5) of
the adjacent row.

The packaging structure (1) for containers (3) for pharmaceutical use according to any
preceding claim, characterized in that it comprises a means for diversifying the support
position of the support surface (2) inside the tray (4).

The packaging structure (1) for containers (3) for pharmaceutical use according to any
preceding claim, characterized in that it comprises a cover (8) for an airtight or filtering
closure of the tray (4) applied on the open side of the tray (4), from which the support
surface (2) is introduced.

A use of a packaging structure (1) in accordance with any preceding claim for packaging

13



WO 2016/135051 PCT/EP2016/053531

sterile containers (3) for pharmaceutical use.

13. A method for weighing containers (3) for pharmaceutical use, characterized in that it
comprises the steps of introducing, into the cells (5) of a packaging structure (1) in
accordance with any preceding claim, containers (3) conformed in such a way that the
perimeter edge of the base (3¢) thereof rests on the solid portions (11) and lies above the
empty portions (12) of the bottom wall (9) of the cells (5); equipping the handling device
(13) with a load cell; activating the handling device (13) with a movement that is at least
sufficient to pass through said empty portions (12) of the bottom wall (9) of at least one
cell (5); engaging the perimeter edge (3d) of the base (3¢) of said container (3), raising
the container (3) from the bottom wall (9) of the cell (5) and, by means of the load cell,

weighing the container (3) in the raised position.

14
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