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(57) ABSTRACT

A supporting structure for concurrently supporting a plural-
ity of containers for substances for pharmaceutical, medical
or cosmetic applications, comprises a plurality of recep-
tacles. The receptacles are arranged in a regular arrange-
ment, are formed by circumferential side-walls, and an
upper side of the supporting structure is formed as a plate-
shaped carrier. The receptacles are polygonal in shape when
viewed in a plan view. A side-wall is formed as a common
partition wall between respective two directly adjacent
receptacles of the plurality of receptacles. The receptacles
can be directly adjacent to each other, which enables opti-
mum packing density, especially with a hexagonal basic
shape of the receptacles. Due to the shared partition wall,
filigree, double-walled structures can be effectively avoided,
which considerably simplifies production by injection mold-
ing from a plastic material. Thereby, also a very high
inherent stiffness of the supporting structure can be
achieved.
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SUPPORTING STRUCTURE FOR
CONCURRENTLY SUPPORTING A
PLURALITY OF CONTAINERS FOR
SUBSTANCES FOR PHARMACEUTICAL,
MEDICAL OR COSMETIC APPLICATIONS,
AND TRANSPORT STRUCTURE
COMPRISING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention in general relates to the
treatment of containers for substances for pharmaceutical,
medical or cosmetic applications, and in particular to a
supporting structure for concurrently supporting a plurality
of containers for substances for pharmaceutical, medical or
cosmetic applications, such as vials, ampoules or cartridges.

2. Description of the Related Art

[0002] As containers for the storage and stocking of
medical, pharmaceutical or cosmetic preparations with
administration in liquid form, especially in pre-dosed quan-
tities, medicine containers, such as vials, ampoules or car-
tridges, are used on a large scale. These generally have a
cylindrical shape, can be made of plastics or glass and are
available in large quantities at low cost. The containers are
increasingly delivered to a pharmaceutical manufacturer or
to a plant for further processing and are further processed in
supporting structures in a predetermined geometric arrange-
ment, while the containers are held or accommodated in the
supporting structure. This requires cost-effective and
durable supporting structures in which the containers are
held or accommodated in a space-saving arrangement.
[0003] Chinese Patent Application CN 103359348-A dis-
closes a supporting structure in the form of a tray having a
bottom on which a plurality of vertical positioning pins is
provided between which the containers can be received
without mutual contact. The supporting structure is formed
by injection molding of a plastic material. The vertical
positioning pins also act as guide portions for inserting the
containers into the receptacles formed by the positioning
pins. However, the containers are held with relatively large
clearance. The packing density of the containers that can be
achieved is relatively low.

[0004] International Patent Application WO 2012/126582
Al discloses a further supporting structure for syringe
bodies, comprising a plate-shaped carrier on which a plu-
rality of cylindrical receptacles with circumferential side-
walls are formed. The syringe bodies rest with their retaining
flanges on the upper ends of the cylindrical receptacles. To
reinforce the carrier, the cylindrical receptacles are con-
nected to each other via connecting webs on the underside
of the carrier. The distance between the cylindrical recep-
tacles is relatively large, so that the packing density that can
be achieved with the supporting structure is not optimal.
[0005] International Patent Application WO 2014/130349
Al discloses a similar supporting structure. The receptacles
have no polygonal basic shape, but have a circular basic
shape. Furthermore, adjacent receptacles are not disposed
directly adjacent to each other.

[0006] International Patent Application WO 2017/038878
Al discloses a further supporting structure comprising a
plate-shaped carrier on which a plurality of cylindrical
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receptacles with circumferential side-walls are formed. The
cylindrical receptacles are arranged at a relatively small
distance from each other, which, however, makes the pro-
duction of two side-walls at a relatively small distance from
each other necessary. This requires very thin-walled, easily
breakable and difficult-to-cool rib-like contours when manu-
facturing by plastic injection molding. This in turn leads to
a very complex and therefore also expensive tool during tool
design. In addition, such a design can also have a negative
effect on the service life of the mold used for injection
molding. Since the filigree structures cannot be cooled
during injection molding, or can only be cooled very labo-
riously, the design also has a negative effect on the cycle
time of the manufacturing process, which leads to higher
unit costs.

[0007] German Utility Model DE 20 2016 107 209 Ul
discloses a further supporting structure of the aforesaid type
in which internal receptacles of the supporting structure are
formed by axial positioning cylinders and separation webs
connecting the positioning cylinders together. This arrange-
ment allows a higher packing density of the containers.
However, the production of the supporting structure by
plastic injection molding is relatively complex. German
Utility Model DE 20 2016 107 209 U1 discloses another
supporting structure for pharmaceutical containers, which is
manufactured from a plastic material by injection molding.
However, the receptacles do not have a polygonal cross-
section and are not formed by circumferential side-walls.
Positioning cylinders, which are connected to each other via
separating webs, are used to position the pharmaceutical
containers. The actual lateral support of the pharmaceutical
containers is provided by guide ribs formed on the surfaces
of the positioning cylinders.

[0008] U.S. Patent Application 2018/0208377 Al dis-
closes a further supporting structure in which the holders are
formed by relatively thin separating and connecting webs,
which makes the production of the supporting structure by
plastic injection molding relatively complex.

[0009] U.S. Patent Application 2015/0166217 Al dis-
closes in FIGS. 5 and 6 a transport and packaging container
for pharmaceutical containers, wherein a supporting struc-
ture having a plurality of honeycomb-shaped receptacles for
receiving the pharmaceutical containers therein is arranged
on a bottom of the transport and packaging container. The
receptacles must be flexible and expandable in order to
allow the pharmaceutical containers to be inserted, but then
to keep them clamped in place. Other supporting structures
are also disclosed, in which the side-walls of the receptacles
can be adjusted relative to each other in order to temporarily
expand the receptacles for inserting the pharmaceutical
containers.

[0010] Similar supporting structures are disclosed in Ger-
man Patent Application DE 10 2012 103 896 Al.

[0011] International Patent Application WO 2010/086128
Al discloses a supporting structure according to the pre-
amble of claim 1 which is produced by plastic injection
molding. The supporting structure comprises a plurality of
receptacles for supporting the containers, which are
arranged in a regular arrangement and are polygonal in
shape when viewed in a plan view. To be more precise, the
receptacles are formed by star-shaped positioning protru-
sions, which are formed integrally with the bottom of a
tub-shaped carrier. The star-shaped positioning protrusions
are arranged at a distance from each other and are not
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directly connected to each other. This supporting structure
can be produced cost-effectively by injection molding from
a plastic material. For a sufficient stiffness of the carrier,
however, it must be designed to be relatively stable, which
results in higher weight and higher material costs.

[0012] There is therefore a need for further improvement
in the manufacture of supporting structures of the aforemen-
tioned type.

SUMMARY OF THE INVENTION

[0013] Exemplary embodiments disclosed herein provide
an improved supporting structure for concurrently support-
ing a plurality of containers for substances for pharmaceu-
tical, medical or cosmetic applications, which can be easily
and cost-effectively manufactured and which provides
advantageous high stiffness and high packing density of the
containers. It should be possible to insert the containers
easily and reliably into the receptacles of the supporting
structure and to remove them from them again. Further
aspects of the present invention relate to transport structures
or transport or packaging containers and to a sterile pack-
aging structure with such a supporting structure.

[0014] According to the present invention there is pro-
vided a supporting structure for concurrently supporting a
plurality of containers for substances for pharmaceutical,
medical or cosmetic applications, comprising a plurality of
receptacles for receiving the containers. The receptacles are
arranged in a regular arrangement and are formed by respec-
tive circumferential side-walls, an upper side of the support-
ing structure is formed as a plate-shaped carrier, and the
side-walls and receptacles project perpendicularly from the
plate-shaped carrier.

[0015] According to exemplary embodiments of the
invention, the receptacles are polygonal in shape when
viewed in a plan view, i.e. with a polygonal basic shape; a
side-wall is formed as a common partition wall between two
directly adjacent receptacles of the plurality of receptacles.
[0016] The receptacles can therefore be disposed directly
adjacent to each other, which enables an optimum packing
density. Due to the shared partition wall, filigree, double-
walled structures can be effectively avoided, which consid-
erably simplifies production by injection molding of a
plastic material. Thin-walled rib-like contours in tool design,
which can easily break and are difficult to cool, can thus be
avoided according to the present invention, resulting in a
longer tool life. Furthermore, the cycle time of the manu-
facturing process can be significantly shortened and unit
costs can be reduced.

[0017] In particular, the partition walls can be relatively
thin-walled and yet a high inherent stiffness of the support-
ing structure can be achieved. This allows a relatively low
weight of the supporting structure with reduced material
usage and low manufacturing costs.

[0018] At the same time, a very high inherent stiffness of
the supporting structure can be achieved, because all side-
walls are directly connected to each other via corner regions
of the receptacles and together form a highly symmetrical
hollow honeycomb structure, formed by the side-walls pro-
truding perpendicularly from a plate-shaped upper side of
the supporting structure.

[0019] In the context of the present invention, a common
or shared partition wall shall mean, in particular, that the
partitions, when viewed in a cross-section, are each formed
integrally and without any substantial perforations. The
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height of the respective common partition wall essentially
corresponds to the axial length of the two directly adjacent
receptacles, so that the respective common partition wall
may be made of a solid material over at least 80% of this
height.

[0020] Because the upper side of the supporting structure
is designed as a plate-shaped carrier, with the side-walls and
the receptacles protruding perpendicularly to it, the inherent
stiffness of the supporting structure can be further increased.
[0021] In some embodiments, the side-walls of the recep-
tacles are each formed as planar, flat partitions, the side-
walls of directly adjacent receptacles converging in a con-
necting region which extends in the longitudinal direction of
the receptacles and is arranged in a corner region of the
respective receptacles. This results in connection regions of
highly symmetrical shape, which, for example in the case of
a hexagonal arrangement of the receptacles, are star-shaped
when viewed in a plan view. This enables a highly sym-
metrical transfer of forces, which results in an advanta-
geously high inherent stiffness of the supporting structure.
[0022] In some embodiments, the receptacles are hexago-
nal in shape when viewed in a plan view and arranged
directly adjacent to each other in a regular arrangement with
hexagonal symmetry.

[0023] In some embodiments, the receptacles are octago-
nal in shape when viewed in a plan view, with four adjacent
receptacles arranged in a rhombic arrangement enclosing a
central connecting portion whose thickness is greater than
the thickness of the common partition walls.

[0024] In some embodiments, the central connecting por-
tions each enclose a cavity that extends in the longitudinal
direction of the adjacent receptacles. Conveniently, this
hollow space has a circular or rectangular cross-section. In
the manufacture of the supporting structure by injection
molding from a plastic material, this cavity is conveniently
defined by a cuboid protrusion on one half of a molding tool,
which extends in opposite directions to mandrels on a
second half of a molding tool, which define the shape of the
receptacles. A protrusion at the upper end of this cylindrical
or parallelepipedal protrusion of the mold can serve as a
rigid connection with the opposite half of the mold, making
the supporting structure even more precise.

[0025] In some embodiments, a plurality of apertures, in
particular circular openings, are formed in the upper side of
the plate-shaped carrier so that a gas can flow from the upper
side to the underside of the plate-shaped support. This can
advantageously support steam sterilization of the supporting
structure and the containers held on it.

[0026] In some embodiments, the apertures are formed as
circular openings and on the underside of the plate-shaped
support, frustoconical protrusions are formed which enclose
the openings. The protrusions can be used, for example, as
spacer members to define the distance between two support-
ing structures in a vertically stacked arrangement.

[0027] In some embodiments, the upper ends of the side-
walls facing an upper side of the supporting structure have
an arched concave shape. In particular, the upper ends of the
side-walls do not protrude from the upper side of the
supporting structure at any point. This makes it easier to
stack the supporting structures vertically on top of each
other, as unwanted tilting of the upper ends of the side-walls
is avoided.

[0028] Insomeembodiments, guide ribs are formed on the
side-walls which extend in the longitudinal direction of the
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receptacles and support the capturing or insertion of the
containers into the upper ends of the receptacles. The upper
ends of the guide ribs may have lead-in bevels which are
inclined relative to the guide ribs to further facilitate inser-
tion of the containers into the receptacles from the upper side
of the supporting structure.

[0029] In some embodiments, the guide ribs are arranged
in corner regions of the receptacles, a flattened portion is
provided at least at the lower ends of the guide ribs, the
corner regions of which are rounded. This optimized design
of the guide ribs facilitates a low-abrasion insertion of the
containers even if they are not centered but tilted relative to
the center axis of the receptacles, as explained in more detail
further herein.

[0030] In some embodiments, the guide ribs protrude
inwards into the receptacles in one direction towards the
geometric center of the respective receptacle.

[0031] In some embodiments, holding portions are pro-
vided at the lower ends of the receptacles in order to hold or
retain the containers in the receptacles and to limit the axial
mobility of the containers in the receptacles towards the
lower end of the receptacles. Basically, one holding portion,
which is arranged at a suitable position at the lower end of
the respective receptacle, is sufficient for this purpose.
Conveniently, two holding portions are disposed diametri-
cally opposite to each other at the lower ends of the
receptacles. In principle, however, the holding portions may
also be circumferential or essentially circumferential, with
one or more apertures formed along the circumference of the
respective receptacle at its lower end.

[0032] Insome embodiments, the lower ends of the recep-
tacles each merge into a circular end ring having a central
opening. On the one hand, this end ring keeps the distance
between the lower ends of the side-walls constant, which
further increases the inherent stiffness of the supporting
structure. On the other hand, this end ring allows an advan-
tageously symmetrical flow of force, which also further
increases the inherent stiffness of the supporting structure.

[0033] In some embodiments, the lower ends of the side-
walls of the receptacles jointly span a plane that extends in
parallel with an upper side of the supporting structure. The
lower ends of the side-walls form point symmetrical con-
necting regions corresponding to the symmetry of the
arrangement of the receptacles, which further improves the
flow of force in the supporting structure and further
increases the inherent stiffness of the supporting structure.

[0034] In some embodiments, the end rings project
beyond the plane jointly spanned by the lower ends of the
side-walls, thus forming another plane in which the lower
ends of the side-walls of the receptacles are connected to
each other.

[0035] In some embodiments, an outer diameter of the end
rings is smaller than a minimum opening width of the
receptacles on an upper side of the supporting structure, so
that a plurality of supporting structures of identical configu-
ration can be arranged in a stacked arrangement in which the
end rings of the upper supporting structure dip into upper
ends of the receptacles of an underneath lower supporting
structure. This favors a vertically stacked arrangement of
several supporting structures of identical configuration.

[0036] In some embodiments, spacer members are pro-
vided on an underside of the supporting structure to
mechanically limit a depth of insertion of the end rings of an
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upper supporting structure into the upper ends of the recep-
tacles of the underneath lower supporting structure.

[0037] According to the present invention, very precise
positioning and guidance of the containers in the receptacles
is possible, especially in the case of long, thin or slim
containers, while achieving a very high packing density,
because glass-to-glass contact of containers becomes less
likely with increasing restrictions on freedom of movement.
[0038] The necessary guide length can also be reduced by
greatly reducing the freedom of movement of the containers
in the receptacles. This is relevant, for example, for long,
thin or slim containers, such as cartridges or syringe cylin-
ders, especially with small formats, because these can often
only be inserted up to the lower half into the receptacles.
Due to the very precise positioning and guidance of the
containers according to the present invention, it is never-
theless possible to reliably ensure that there is no glass-to-
glass contact. Thus material can also be saved according to
the present invention.

[0039] In some embodiments, the guide ribs may even
have a certain extension in the circumferential direction of
the receptacles, i.e. need not only be designed as linear, very
narrow ribs, because this results in a reduced surface pres-
sure when the receptacles are accommodated in the recep-
tacles, so that the local particle quantity due to material
abrasion at the guide ribs is smaller, i.e. it is then less critical
for optical inspection systems. Namely, a reduction of the
surface pressure results in lower mechanical loads on the
surfaces (i.e. the softer plastic surfaces of the supporting
structure).

[0040] Insome embodiments, the length of the receptacles
is matched to the length of the containers so that the upper
or lower ends of the containers protrude from the receptacles
and are therefore freely accessible from above the support-
ing structure. This can be used for further processing or
treatment of the containers while they are accommodated in
the receptacles and held by the supporting structure. For
example, a supporting structure (so-called nest) can be
temporarily held in a holding frame of a process station, e.g.
at a filler of drugs, while the substance is filled into the
containers held on the supporting structure via the filling
openings. Or stoppers or plugs are pushed into the ends of
the containers to close the containers while the containers
are held by the supporting structure. Or the ends protruding
from the receptacles can be used to grip the containers and
remove them from the receptacles.

[0041] In some embodiments, a transport structure for
containers is provided consisting of a combination of the
supporting structure as disclosed above and a plurality of
containers for substances for pharmaceutical, medical or
cosmetic applications held thereon, the containers are
accommodated at least in sections in the receptacles of the
supporting structure and are axially secured to the support-
ing structure as outlined above. For this purpose, the sup-
porting structure may be designed in particular as a so-called
nest for holding vials, cartridges or similar pharmaceutical
containers.

[0042] In some embodiments, the containers are cylindri-
cal and have an upper end with a constricted neck portion
and a shoulder portion adjoining the constricted neck portion
and merging into a cylindrical side-wall of the containers,
the opening width of openings at the lower ends of the
receptacles is matched to an outer diameter of the upper ends
of the containers in such a manner that the upper ends of the
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containers extend through the openings and that the shoulder
portions of the containers are directly supported on holding
protrusions to limit the axial mobility of the containers in the
receptacles when the containers are accommodated upside-
down in the receptacles.

[0043] Insome embodiments, there is provided a transport
structure for containers consisting of a combination of the
supporting structure as disclosed above and a plurality of
containers for substances for pharmaceutical, medical or
cosmetic applications held thereon, the containers are
accommodated in the receptacles and axially secured to the
supporting structure. In particular, the containers may be
designed as vials, which are held or supported upright in the
receptacles of the supporting structure.

[0044] In some embodiments, there is provided a transport
or packaging container for a plurality of containers for
substances for pharmaceutical, medical or cosmetic appli-
cations, the transport or packaging container being box-
shaped, a supporting structure, which is formed as a so-
called nest, as outlined above, is accommodated in the
box-shaped transport or packaging container together with
the containers held thereon, to hold the plurality of contain-
ers inside the transport or packaging container.

[0045] Particularly, the transport or packaging container
may be closed or sealed by a gas-permeable plastic film, in
particular by a plastic film which is formed from a gas-
permeable braid of plastic fibers and in particular is a
Tyveck® film, in order to enable sterilization of the con-
tainers by the inflow of a gas through the gas-permeable
plastic film.

[0046] For sterile transport and storage, a sterile packag-
ing structure may further be provided, comprising at least
one transport structure as outlined above or at least one
transport or packaging container as outlined above and the
containers accommodated therein, the at least one transport
structure or the at least one transport or packaging container
is accommodated in at least one sterile outer packaging bag
and sterilely packed against the environment. Here, the at
least one sterile outer packaging bag may comprise a gas-
permeable portion which is formed in particular by a braid
of plastic fibers, such as polypropylene fibers (PP).

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The above-mentioned and other features and
advantages of this invention, and the manner of attaining
them, will become more apparent and the invention will be
better understood by reference to the following description
of embodiments of the invention taken in conjunction with
the accompanying drawings, wherein:

[0048] FIG. 1A illustrates an exemplary embodiment of a
supporting structure provided according to the present
invention in a plan view;

[0049] FIG. 1B illustrates the supporting structure of FIG.
1A in a view from below;

[0050] FIG. 1C illustrates the supporting structure of FIG.
1A in a perspective top view from a first side;

[0051] FIG. 1D illustrates the supporting structure of FIG.
1A in a perspective top view from a second side;

[0052] FIG. 1E illustrates the supporting structure of FIG.
1A in a perspective partial section;

[0053] FIG. 1F is a perspective view of the supporting
structure of FIG. 1A from below in a highly magnified view;
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[0054] FIG. 2A illustrates the stacked arrangement of two
supporting structures provided according to another exem-
plary embodiment of the present invention in a perspective
side view;

[0055] FIG. 2B illustrates the stacked arrangement of two
supporting structures of FIG. 2A in a perspective view from
below;

[0056] FIG. 2C illustrates the stacked arrangement of two
supporting structures of FIG. 2A in a perspective partial
section and viewed in a plan view;

[0057] FIG. 2D illustrates the stacked arrangement of two
supporting structures of FIG. 2A in a perspective partial
section and viewed from below;

[0058] FIG. 3A illustrates an exemplary embodiment of a
supporting structure provided according to the present
invention in a plan view;

[0059] FIG. 3B illustrates the supporting structure of FIG.
3A in a perspective view from below;

[0060] FIG. 3C illustrates the supporting structure of FIG.
3A in a perspective view in a plan view;

[0061] FIG. 3D illustrates the supporting structure of FIG.
3A in another perspective view from below;

[0062] FIG. 3E illustrates the supporting structure of FIG.
3aA in another perspective view in a plan view under a
different angle;

[0063] FIG. 3F illustrates the supporting structure of FIG.
3A in a perspective partial section;

[0064] FIG. 3G illustrates the supporting structure of FIG.
3A in a highly magnified partial view from below;

[0065] FIG. 4A illustrates in a schematic plan view, the
support of the edge of a vial on two guide ribs in a
supporting structure according to the present invention;
[0066] FIG. 4B illustrates how a cartridge is accommo-
dated in a receptacle of a supporting structure according to
the present invention; and

[0067] FIG. 4C illustrates how a vial is accommodated in
a receptacle of a supporting structure according to the
present invention.

[0068] Corresponding reference characters indicate corre-
sponding parts throughout the several views. The exempli-
fications set out herein illustrate embodiments of the inven-
tion and such exemplifications are not to be construed as
limiting the scope of the invention in any manner.

DETAILED DESCRIPTION OF THE
INVENTION

[0069] FIGS. 1A to 1D show an exemplary embodiment of
a supporting structure 1 provided according to the present
invention in different views. The supporting structure 1
comprises a plurality of receptacles 5 which are arranged in
a regular arrangement and serve for accommodating phar-
maceutical containers, in particular vials or cartridges,
therein. According to the present invention the receptacles 5
have a polygonal cross section. A hexagonal basic shape
may be used, as shown in the embodiment of FIGS. 1A to
1F, or an octagonal basic shape, as shown in the embodiment
of FIGS. 3A to 3G. In principle, however, a triangular basic
shape or a square, rectangular or rhombic basic shape is also
conceivable.

[0070] In correspondence to the basic shape of the recep-
tacles 5, they are arranged directly adjacent to each other in
a regular arrangement. Thus in FIG. 1A a hexagonal, hon-
eycomb-shaped arrangement of the receptacles 5 can be
seen, and in FIG. 3A an octagonal arrangement. Generally,
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however, the receptacles can be arranged in rows and
columns extending perpendicularly thereto.

[0071] The opening width of the receptacles 5 of identical
shape is matched to a maximum outer diameter or maximum
outer dimension of the containers to be accommodated
therein in such a manner that only a relatively small clear-
ance is required to accommodate them. The containers may
be accommodated in the receptacles 5 over by far the largest
part of their axial length in order to prevent unwanted tilting
or wobbling of the containers in the receptacles. The clear-
ance of the containers in the receptacles 5 is adjusted
appropriately by guide ribs, as explained in more detail
further herein.

[0072] The receptacles 5 are formed by side-walls 10,
which are formed circumferentially, which should not rule
out the possibility that, for example, to reduce weight or save
material, cutouts or recesses are formed in the side-walls 10
in sections. The side-walls 10 may protrude at right angles
from the plate-shaped upper side 2 of the supporting struc-
ture 1. In order to facilitate the demolding of the supporting
structure 1 from a mold used for injection molding, the
side-walls can in principle also be inclined radially inwards
at a relatively small angle of, for example, a maximum of 1°
or a maximum of 2° to a vertical on the upper side 2.

[0073] As shown in FIG. 1A, due to the polygonal basic
shape of the receptacles 5, a common partition wall is
formed between two directly adjacent receptacles 5, which
also serves as a side-wall 10 of both receptacles 5 adjacent
to each other. This means that the side-walls 10 are formed
integrally and of a solid material, i.e. rectangular in cross-
section. This should expressly not exclude the possibility
that slits or recesses are provided at the lower or upper ends
of the side-walls 10. In any case, the side-walls used as
common partitions are made of a solid material over at least
80% of their height (H; cf. FIG. 1E or 3D).

[0074] To facilitate the handling of the supporting struc-
ture 1, its upper side is designed as a plate-shaped carrier 2
with rounded corners. The supporting structure 1 can be
gripped by access openings 9 in the upper side 2, which are
provided offset to each other on two opposite sides of the
supporting structure 1. Furthermore, openings 25 are formed
as through-holes at several positions in the plate-shaped
carrier 2, which can serve in particular as positioning holes
in order to enable the supporting structure 1 to be aligned
precisely in position on a supporting structure receptacle
with corresponding positioning pins or protrusions, which is
particularly useful, for example, when inserting (nesting),
filling, closing or removing (denesting) the containers
accommodated in the supporting structure. On the underside
of carrier 2, these openings 25 may be enclosed by frusto-
conical protrusions 26 as shown in FIG. 1B, which may also
serve as spacer members to adjust the spacing between
supporting structures when stacked one above the other, as
described in more detail further herein with reference to
FIGS. 2A to 2D.

[0075] As shown in FIGS. 1C to 1E, the upper ends of the
side-walls 10 facing the upper side 2 of the supporting
structure 1 may have an arcuately concave course, with a
cusp in the centre between respective corner regions 12 of
the receptacles 5 and with vertices at the connecting regions
11 of several side-walls 10. In any case, in some embodi-
ments the upper ends of the side-walls 10 do not project
beyond the upper side 2 of the supporting structure 1, which
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allows the supporting structures to be stacked, as described
in more detail further herein with reference to FIGS. 2A to
2D.

[0076] As shown in FIG. 1B, in the hexagonal arrange-
ment of the receptacles 5 shown three side-walls 10 each
converge in star-shaped connecting regions 11. All connect-
ing regions 11 are directly connected to each other via the
associated side-walls 10. There are no double-walled struc-
tures on the underside of supporting structure 1, so that the
supporting structure 1 has an advantageously high inherent
stiffness even with low wall thicknesses of the side-walls 10
and upper side 2. This inherent stiffness is increased by the
fact that, in accordance with FIG. 1B, the outer side-walls 10
of the receptacles 5 facing the edge 3 of the supporting
structure 1 are directly connected to one another, forming a
circumferential, zigzag-shaped edge web on the underside of
the supporting structure 1. To further increase the stiffness of
the supporting structure 1, the edge 3 is angled at right
angles to the upper side 2 (see FIG. 1C). In order to further
increase the stiffness of the supporting structure 1, the
aforementioned circumferential, zigzag-shaped edge web on
the underside of the supporting structure 1 is connected to
the angled edge 3 at several positions via connecting webs
28.

[0077] Holding protrusions 22 acting as holding portions
are provided at the lower ends of the receptacles 5, which
extend radially inwards into the receptacles 5. Each recep-
tacle 5 has two holding protrusions 22 which are diametri-
cally opposite to each other. The holding protrusions 22 limit
the axial mobility of the containers accommodated in recep-
tacles 5 by a positive locking and retain the containers in the
receptacles 5, as described in more detail below with refer-
ence to FIGS. 4B and 4C. In principle, a single holding
protrusion 22 is also sufficient for this purpose, which may
also be designed to be circumferential or essentially circum-
ferential.

[0078] At their lower ends, the receptacles 5 are axially
bounded by circumferential end rings 14, which are con-
nected to the lower ends of the side-walls 10. The afore-
mentioned holding protrusions 22 may be formed on these
end rings 14. As can be concluded from FIG. 1F, the lower
ends of the side-walls 10 together form a hexagonal pattern
with openings (the openings 15). In some embodiments, the
lower ends of the side-walls 10 together span a plane that
extends in parallel with the plate-shaped upper side 2 of the
supporting structure 1. The end rings 14 project downwards
from this plane. The end rings 14 form a continuous tran-
sition between the polygonal (here hexagonal) basic shape
of the receptacles 5 and a circular ring which encloses the
openings 15 at the lower ends of the receptacles 5. This
offers advantages when designing mold halves for injection
molding the supporting structure 1.

[0079] As can be seen from FIG. 1F, the side-walls 10 in
the corner regions 12 are connected to each other over the
entire axial length of the receptacles 5. The point symmetri-
cal (here star-shaped) connecting regions 11 ensure an even
flow of force. Overall, these measures increase the inherent
stiffness of the supporting structure 1.

[0080] Guide ribs 18 are provided on all side-walls 10 of
the receptacles 5, which protrude radially inwards into the
receptacles 5, so that the side-walls of the containers lie
directly against the guide ribs 18 and are guided by these
when they are inserted into the receptacles 5. The guide ribs
18 essentially extend over the entire length of the receptacles
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5 in their longitudinal direction. The guide ribs 18 may begin
at a slight distance from the upper side 2 of the supporting
structure 1 and extend down to the lower end of each
receptacle 5, or more precisely to the transition region to the
end rings 14. Lead-in bevels 19 which are inclined at an
acute angle relative to the guide ribs 18 may be formed at the
upper ends of the guide ribs 18. In the embodiment shown
in FIG. 1F, the guide ribs 18 are designed as flat lead-in
bevels. The upper ends of the lead-in bevels 19 merge into
the side-walls 10. The guide ribs 18 can become wider
symmetrically from the upper end to the lower end in the
longitudinal direction of the receptacles 5.

[0081] Although it is shown that the guide ribs 18 are
arranged in the middle region of the side-walls 10, according
to the present invention the guide ribs 18 may be arranged
in the corner regions 12 of the receptacles 5, as shown for
the embodiment of FIGS. 3A to 3G. The clearance of the
containers in the receptacles 5 can be precisely adjusted by
the excess length of the guide ribs from the associated
side-wall 10 or from the associated corner region 12.
[0082] As can be concluded from FIG. 1F, an outer
diameter of the end rings 14 is smaller than a minimum
opening width of the receptacles 5 at their upper ends. This
allows identical supporting structures to be stacked on top of
each other to save space. Such a stacked arrangement of two
supporting structures 1a and 15 of identical configuration is
described further herein in more detail with reference to
FIGS. 2A to 2D.

[0083] In this stacked arrangement, the end rings 14 at the
lower ends of the receptacles 5 of an upper supporting
structure la are slightly inserted in the upper ends of the
receptacles 5 of the underneath lower supporting structure
15, so that the upper supporting structure 1la cannot slip
laterally relative to the lower supporting structure 14 due to
this positive locking. In the embodiment shown, the inser-
tion depth or the distance between the supporting structures
la, 15 is adjusted by spacer members 31, which rest on or
engage in an associated structure on the upper side of a
lower supporting structure 15. As can be concluded from
FIG. 2A, several rectangular slots or recesses 30 are formed
on the upper sides 2 of the supporting structures 1a, 16 and
several corresponding (rectangular) spacer members 31 are
provided on the lower sides of the supporting structures la,
15, which interlock positively in the stacked arrangement.
[0084] The sectional drawings shown in FIGS. 2C and 2D
show that the lower ends of the side-walls 10 are widened to
form connecting webs 16 which fill the entire space between
the end rings 14 and together span a plane in parallel with
the plate-shaped upper side 2 of the supporting structure 1.
The end rings 14 protrude from these connecting webs 16.
FIGS. 2C and 2D show that there can be sufficient clearance
between the upper edge 13 of the side-walls 10 and the
connecting web 16 in the stacked arrangement, which facili-
tates stackability, since undesirable tilting of the upper ends
13 of the side-walls 10 of a lower supporting structure 16 in
the spaces between the end rings 14 of an upper supporting
structure la is always prevented. It is therefore advisable
that an upper supporting structure la rests on the upper side
2b of a lower supporting structure 15 only in the regions of
spacer members 31 (or of the frustoconical protrusions 26
(see FIG. 10)).

[0085] FIGS. 3A to 3G show a supporting structure
according to an exemplary embodiment of the present
invention in different views. In contrast to the previously
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described embodiment, the receptacles 5 in this embodiment
are octagonal. This means that two directly adjacent recep-
tacles 5 always share only a single side-wall 10. A central
connecting portion 40 with an essentially rectangular basic
shape is thus formed centrally between four adjacent recep-
tacles 5 arranged in a rhombic arrangement. In principle, this
central connecting portion 40 may also be formed integrally
of a solid material. This central connecting portion 40 may
be formed as a cuboid cavity 43, which extends from the
upper side 2 of the supporting structure 1 over the entire
length of the receptacles 5 and whose lower end is open.
This nevertheless allows a sufficient inherent stiffness of the
supporting structure 1 to be achieved. As can be concluded
from FIGS. 3A and 3B, there is an opening at the upper end
of cavity 43. In the manufacture of such a supporting
structure by injection molding from a plastic material, this
cavity 43 is defined by a cuboid protrusion on one half of the
mold. A protrusion at the upper end of this cuboid protrusion
serves as a rigid connection with the opposite half of the
mold, so that the supporting structure 1 can be manufactured
even more precisely. The opening 42 formed by this pro-
trusion can serve later as a vent opening to allow a gas to
flow between the underside and the upper side of the
supporting structure 1, for example a gas used to sterilize the
supporting structure 1 and/or the containers held thereon,
such as ethylene oxide (ETO). As can be concluded from
FIG. 3G, in this embodiment the guide ribs 18 are always
arranged in the corner regions 12 of the receptacles 5. The
guide ribs 18 can project inwards into the receptacles 5 in the
direction (x) towards the geometric center M of the respec-
tive receptacle 5, so that the guide ribs 18 are diametrically
opposite in each case. However, it is also conceivable that
the guide ribs project inwards into the receptacles 5 in a
direction, which deviates from this direction (x) at a small
angle (for example in the range between 1° and 10°).

[0086] A supporting structure with a hexagonal basic
shape of the receptacles 5 can be used particularly for
containers of a relatively small nominal volume (e.g. up to
max. 15 ml), of a relatively small diameter or for high,
relatively slim containers. A supporting structure with an
octagonal basic shape of the receptacles 5 can be used in
particular for containers of a relatively large nominal vol-
ume (e.g. larger than 15 ml), of a relatively large diameter
or for low, relatively wide containers.

[0087] The inherent stiffness of the supporting structure 1
allows in particular further processing of the containers
while they are accommodated in the receptacles 5. It is
conceivable, for example, that a supporting structure 1 is
placed along the edge of its underside on a holding frame
and then closure elements, such as closure plugs, are placed
on the ends of the containers and these are axially displaced,
such as concurrently for all the containers accommodated in
the receptacles of the supporting structure or for one or more
rows of containers. The forces prevailing in this case are
sufficiently compensated by the supporting structure so that
only a slight bending of the supporting structure occurs (e.g.
a maximum of 2.0 mm over the length of the supporting
structure), so that tilting of the closure elements can be
avoided.

[0088] Conventionally, the axial course of the guide ribs
18 is optimized for better capturing and insertion of the
containers into the receptacles. Examples can be found in
German Utility Model 20 2016 107 209 and in U.S. Patent
Application 2018/0208377 A1 or also in International Patent
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Application WO 2017/038878 Al. However, the guide ribs
18 are conventionally not optimized with regard to their
cross-section. However, an unfavorable cross-section of the
guide ribs, especially when the containers are slightly eccen-
tric, can lead to unwanted abrasion or optically visible
damage, such as scratch marks (so-called vialmarks), which
are not accepted by the customer.

[0089] The following geometries are generally conceiv-

able for the front side (facing the container) of the guide ribs

18:

[0090] Case a) the front side of the guide ribs 18 is
flattened and planar, the corner regions of the guide ribs
18 are rounded;

[0091] Case b) the front side of the guide ribs 18 is
flattened and planar, the corner regions of the guide ribs
18 are edged and right-angled;

[0092] Case c) the front side of the guide ribs 18 is
concavely curved (with a radius of curvature matched to
the outer contour of the container to be accommodated),
corner regions of the guide ribs 18 are rounded.

[0093] Extensive research has shown that with a perfect

centering of the containers in the receptacles 5, the geometry

according to case a) allows a good contact and guiding
surface for the containers, that good results can also be
achieved with the geometry according to case b), but that an
optimal contact and guiding surface for the containers is

possible with the geometry according to case c).

[0094] However, surprisingly the result is totally different

if the containers are not perfectly aligned, when the con-

tainers are inserted into the receptacles. Thus, for the inser-
tion of the containers into the receptacles in case of an
imperfect alignment of the containers, it has been found that
the geometry according to case a) allows an optimal contact
and guiding surface for the containers, that good results can
also be achieved with the geometry according to case b), but
that the geometry according to case c¢) results in only an
insufficient contact and guiding surface for the containers,
which in particular leads to undesired abrasion or optically
visible damage, such as scratch marks (so-called vialmarks).

[0095] Since an imperfect alignment of the containers is

the more frequent case when inserting the containers into the

receptacles, according to the present invention a compro-
mise for the geometry of the guide ribs 18 may be used,
namely that at least at the lower ends of the guide ribs 18 (or

over the entire length of the guide ribs 18) in each case a

flattened portion 18« is provided, the corner regions 186 of

which are rounded, as shown in FIG. 4A.

[0096] FIG. 4B shows how a cartridge 50 is accommo-

dated, which can be inserted vertically from above into the

receptacle 5 of a supporting structure. Cartridges 50 are
hollow cylindrical, having a cylindrical side-wall 52 which
merges over a shoulder portion 54, which extends obliquely
thereto, into a constricted neck portion 55 having a smaller
outer diameter than the cylindrical side-wall 52, at the front
end of which a widened rim 56 having an ejection opening

58 is formed. This can be closed by a stopper or plug (not

shown). The stopper can be secured at the front end of the

cartridge 50 by a crimped metal lid (so-called pre-crimped

cartridge). At its rear end, the cartridge 50 is open, with a

filling opening 57 through which a liquid substance can be

filled.

[0097] When a cartridge 50 is inserted vertically from

above into the receptacle 5, the shoulder portion 54 is finally

directly supported on the holding protrusions 22. In this
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condition, the front end of the cylindrical side-wall 52 lies
directly against the lower end of the side-wall 10 and is
centered and supported in the receptacle 5. In this condition,
the front end of the cartridge including the constricted neck
portion 55 and the widened upper rim 56 extends through the
opening between the holding protrusions 22, possibly
including a metal 1id crimped onto it (not shown). The metal
lid does not come into contact with the holding protrusions
22, so that no forces are exerted on these and the stopper can
safely close the filling opening 57 of the cartridge 50, even
if large axial forces act on the cartridge 50, for example
when inserting plugs into the filling opening 57, while the
cartridge 50 is accommodated and supported upside down in
the receptacles 5 in the position of FIG. 4B. In this position,
the rear ends of the cartridges 50 protrude from the recep-
tacles 5.

[0098] In a similar manner, FIG. 4C shows how a vial 51
is accommodated, which is inserted from vertically above
into the receptacle 5 of a supporting structure. It is shown
that the vial 51 was inserted upright. In principle, however,
the vial 51 may also be inserted upside down, in the same
way as the cartridge, as shown in FIG. 4B. In the fully
inserted state, the bottom 53 of the vial 51 is supported on
the holding protrusions 22 and the vial 51 is thus axially
secured in the receptacle 5.

[0099] A supporting structure 1, as described above, can
be used for the storage and transport of pharmaceutical
containers such as vials or cartridges. For handling, the
supporting structure 1 can be gripped and guided by grippers
or the like via the access openings 9. The pharmaceutical
containers can be further processed or treated while being
supported or held by the supporting structure 1, as described
previously. For sterile transport, such a supporting structure
may be stored as a so-called nest in a tub-shaped transport
or packaging container, for example in the manner disclosed
in European Patent Application EP 2 868 593 Al, the
contents of which are hereby incorporated herein by refer-
ence. The transport or packaging container may be closed or
sealed by a gas-permeable plastic film, in particular by a
plastic film which is formed from a gas-permeable braid of
plastic fibers and in particular is a Tyveck® film.

[0100] For sterile transport, such a transport or packaging
container may be placed in at least one sterile outer pack-
aging bag, possibly together with other similar transport or
packaging containers, and packed sterile against the envi-
ronment. The at least one sterile outer packaging bag may
comprise a gas-permeable portion or even be completely
formed by it, which is formed in particular by a braid of
plastic fibers, such as polypropylene fibers (PP).

[0101] As mentioned previously, the design of the sup-
porting structure is optimized with regard to the packing
density that can be achieved. In the solution according to the
present invention, the respectively adjacent walls of the
receptacles are combined to form one common wall which
is commonly used or shared by two adjacent receptacles.
Thin-walled, easily breakable and difficult to cool rib-like
contours in tool design can thus be avoided according to the
present invention, resulting in a longer tool life. Further-
more, the cycle time of the manufacturing process can be
significantly shortened and unit costs can be reduced.
[0102] According to the present invention, the conven-
tional round geometry of the receptacles is converted into a
hexagonal structure for relatively small volumes of the
containers (e.g. up to 15 ml) and into an octagonal structure
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for even larger volumes of the containers (e.g. larger than 15
ml), in which an arrangement of the receptacles under 45°
and 90° is possible. A very high packing density can thus be
achieved. At the same time, the design of the mold for
manufacturing by injection molding from a plastic material
is significantly simplified. It is very easy to implement a
cooling of the tools and the material and the cores of the
tools can be produced in a simple and also standardized
manner.

[0103] The design of the supporting structure has also
been optimized with regard to stiffness and lightweight
construction. In particular the honeycomb design offers
considerable advantages with regard to the bending or
warpage requirements (a bending of max. 2 mm in relation
to the total area of the holding surface and measured when
empty could be easily achieved).

[0104] The angular design of the receptacles in combina-
tion with the guide ribs also provides good accessibility for
steam sterilization (e.g. using ETO in an autoclave).
[0105] A horizontal (flat) tool separation also has a very
favorable effect on the separating forces during demolding
of the supporting structure and thus on the risk of formation
of disturbing burrs and thus potential particles due to tool
wear. In addition, tool separation no longer takes place in the
immediate region of the supporting structure itself.

[0106] Due to the optimized position of the mold parting
line, a supporting structure provided according to the present
invention has proven to be fully cleanroom-compatible,
because it significantly reduces the risk of particle formation
during demolding of the supporting structure but also during
subsequent use (especially due to the optimized geometry of
the guide ribs 18).

[0107] A supporting structure in the sense of the present
invention can be formed integrally, in particular by injection
molding from a plastic material. Generally, the production
by 3D-printing from a plastic material is also conceivable.
Thus a further aspect of the present invention relates to a
computer- or processor-readable file, also for transmission
via networks, such as an internal computer network or of a
company or via the Internet, comprising instructions or
control commands which, when loaded by a computer or
processor, cause a 3D-printer, under the control of the
computer or processor, to print a supporting structure, as
disclosed in the present application, of a suitable material, in
particular of a plastic material, in three-dimensional form.
[0108] While this invention has been described with
respect to at least one embodiment, the present invention can
be further modified within the spirit and scope of this
disclosure. This application is therefore intended to cover
any variations, uses, or adaptations of the invention using its
general principles. Further, this application is intended to
cover such departures from the present disclosure as come
within known or customary practice in the art to which this
invention pertains and which fall within the limits of the
appended claims.

LIST OF REFERENCE NUMERALS

[0109] 1 supporting structure

[0110] 1a upper supporting structure

[0111] 15/ lower supporting structure

[0112] 2 upper side/plate-shaped carrier

[0113] 2a upper side of upper supporting structure la
[0114] 25 upper side of upper supporting structure 15
[0115] 3 angled edge
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[0116] 4 rounded corner region

[0117] 5 receptacle (polygonal)

[0118] 7 rounded edge region

[0119] 10 side-wall

[0120] 11 connection region of several side-walls 10
[0121] 12 corner region of receptacle 5
[0122] 13 upper edge of side-wall 10

[0123] 14 end ring

[0124] 15 opening

[0125] 16 connecting web

[0126] 18 guide rib

[0127] 18a flattened front end of guide rib 18
[0128] 185 rounded corner region of guide rib 18
[0129] 19 lead-in bevel of guide rib 18
[0130] 22 holding protrusion

[0131] 25 opening

[0132] 26 truncated conical protrusion

[0133] 28 connecting web

[0134] 30 slot

[0135] 31 spacer member

[0136] 40 central connection portion

[0137] 41 upper edge of central connecting portion
[0138] 42 opening

[0139] 43 cavity

[0140] 50 cartridge/container

[0141] 51 vial/container

[0142] 52 side-wall

[0143] 53 bottom

[0144] 54 shoulder portion

[0145] 55 constricted neck portion

[0146] 56 upper rim

[0147] 57 filling opening

[0148] 58 ejection opening

[0149] H height of side-wall 10

[0150] M geometric center of receptacle 5
[0151] x extension direction of guide rib 18

What is claimed is:

1. A supporting structure for concurrently supporting a
plurality of containers for substances for pharmaceutical,
medical or cosmetic applications, the supporting structure
comprising:

a plurality of receptacles configured to receive the con-
tainers, the receptacles being arranged in a regular
arrangement and formed by side-walls which are each
of circumferential construction, the receptacles being
polygonal in shape when viewed in a plan view, a
side-wall is formed as a common partition wall
between respective two directly adjacent receptacles of
the plurality of receptacles; and

an upper side formed as a plate-shaped carrier, the side-
walls and the receptacles projecting perpendicularly
from the plate-shaped carrier.

2. The supporting structure of claim 1, wherein a height
of the respective common partition wall corresponds sub-
stantially to an axial length of the two directly adjacent
receptacles and the respective common partition wall is
formed from a solid material over at least 80% of this height.

3. The supporting structure of claim 2, wherein a plurality
of common partition walls is formed by a plurality of the
side-walls and the common partition walls, viewed in a
cross-section, are each formed in one piece and without
perforations.

4. The supporting structure of claim 1, wherein the
side-walls of the receptacles are each formed as flat partition
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walls and the side-walls of directly adjacent receptacles
converge in a connecting region which extends in each case
in a longitudinal direction of the receptacles and is arranged
in a corner region of the respective receptacles.

5. The supporting structure of claim 1, wherein the
receptacles are each hexagonal in shape when viewed in a
plan view and the receptacles are arranged in a regular
arrangement directly adjacent to one another with hexagonal
symmetry.

6. The supporting structure of claim 1, wherein the
receptacles are each octagonal in shape when viewed in a
plan view, wherein four adjacent receptacles arranged in a
rhombic arrangement each enclose a central connecting
portion with a thickness that is greater than a thickness of the
common partition walls.

7. The supporting structure of claim 6, wherein the central
connecting portions each enclose a cavity extending in a
longitudinal direction of the adjacent receptacles.

8. The supporting structure of claim 1, wherein a plurality
of apertures is formed in the upper side of the plate-shaped
carrier, for positioning the supporting structure by corre-
spondingly formed positioning protrusions on an associated
receptacle of the supporting structure.

9. The supporting structure of claim 8, wherein the
apertures are formed as circular openings and wherein
frustoconical protrusions, which enclose the openings, are
formed on an underside of the plate-shaped carrier.

10. The supporting structure of claim 1, wherein upper
ends of the side-walls facing the upper side of the supporting
structure have an arcuately concave curved course.

11. The supporting structure of claim 1, wherein guide
ribs are formed on the side-walls and extend in a longitu-
dinal direction of the receptacles.

12. The supporting structure of claim 11, wherein lead-in
bevels are formed at upper ends of the guide ribs, which are
inclined relative to the guide ribs.

13. The supporting structure of claim 11, wherein the
guide ribs are arranged in corner regions of the receptacles,
wherein at least at lower ends of the guide ribs a respective
flattened portion is provided with corner regions that are
rounded.

14. The supporting structure of claim 11, wherein the
guide ribs protrude inwardly into the receptacles in a direc-
tion towards a geometric center of the respective receptacle.

15. The supporting structure of claim 1, wherein at least
one holding portion configured to hold the containers in the
receptacles is provided at lower ends of the receptacles, the
holding portions being formed as holding protrusions each
of which protrudes radially inwards into the associated
receptacle.

16. The supporting structure of claim 1, wherein lower
ends of the receptacles each merge into a circular end ring
with a central opening.

17. The supporting structure of claim 16, wherein lower
ends of the side-walls of the receptacles jointly span a plane
extending in parallel with an upper side of the supporting
structure, the end rings projecting beyond the plane jointly
spanned by the lower ends of the side-walls.

18. The supporting structure of claim 17, wherein an outer
diameter of the end rings is smaller than a minimum opening
width of the receptacles on an upper side of the supporting
structure, so that a plurality of supporting structures of
identical configuration are arrangeable in a stacked arrange-
ment in which the end rings of an upper supporting structure
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are inserted into upper ends of the receptacles of an under-
neath lower supporting structure.

19. The supporting structure of claim 18, wherein spacer
members are provided on an underside of the supporting
structure to mechanically limit a depth of insertion of the end
rings of an upper supporting structure into the upper ends of
the receptacles of the underneath lower supporting structure.

20. A supporting structure for concurrently supporting a
plurality of containers for substances for pharmaceutical,
medical or cosmetic applications, the supporting structure
comprising:

a plurality of receptacles configured to receive the con-
tainers, the receptacles being arranged in a regular
arrangement and formed by side-walls which are each
of circumferential construction, the receptacles being
polygonal in shape when viewed in a plan view, a
plurality of the side-walls being formed as common
partition walls between respective two directly adjacent
receptacles of the plurality of receptacles, the common
partition walls, viewed in a cross-section, each being
formed in one piece and without perforations, lower
ends of the receptacles each merging into a circular end
ring with a central opening, lower ends of the side-
walls of the receptacles jointly spanning a plane
extending in parallel with an upper side of the support-
ing structure, the end rings projecting beyond the plane
jointly spanned by the lower ends of the side-walls;

an upper side formed as a plate-shaped carrier, the side-
walls and the receptacles projecting perpendicularly
from the plate-shaped carrier; and

a plurality of guide ribs formed on the side-walls in corner
regions of the receptacles and extending in a longitu-
dinal direction of the receptacles.

21. A transport structure, consisting of:

a supporting structure comprising a plurality of recep-
tacles configured to receive the containers, the recep-
tacles being arranged in a regular arrangement and
formed by side-walls which are each of circumferential
construction, an upper side of the supporting structure
being formed as a plate-shaped carrier, and the side-
walls and the receptacles projecting perpendicularly
from the plate-shaped carrier, the receptacles of the
supporting structure being polygonal in shape when
viewed in a plan view, a side-wall is formed as a
common partition wall between respective two directly
adjacent receptacles of the plurality of receptacles; and

a plurality of containers for substances for pharmaceuti-
cal, medical or cosmetic applications held by the sup-
porting structure such that the containers are accom-
modated at least in sections in the receptacles of the
supporting structure.

22. The transport structure of claim 21, wherein a height
of the respective common partition wall corresponds sub-
stantially to an axial length of the two directly adjacent
receptacles and the respective common partition wall is
formed from a solid material over at least 80% of the height.

23. The transport structure of claim 22, wherein a plurality
of side-walls are formed as common partition walls and the
common partition walls, viewed in a cross-section, are each
formed in one piece and without perforations.

24. The transport structure of claim 21, wherein the
side-walls of the receptacles are each formed as flat partition
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walls and the side-walls of directly adjacent receptacles
converge in a connecting region which extends respective in
a longitudinal direction of the receptacles and is arranged in
a corner region of the respective receptacles.
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