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St orage contai ner for a storage and di spensing station for drug

portions

The present invention relates to a storage containe
drugs and in particular a storage container for a s
dispensing station for drugs.

Modern blister packing machines, as disclosed in
WO 2013/034504 A1, for example, comprise several hu
and dispensing stations depending on the scale of t
packing machine. These machines store a plurality o
portions of a specific drug and can dispense indivi
portions upon request. With blister packing machine
portions stored in the storage and dispensing stati
gathered and blister packed on an individual basis
patient according to the physician-prescribed drug
administration times.

For gathering multiple drug portions, corresponding
and dispensing stations for dispensing one or more
are activated by means of a blister packing machine
device. For dispensing a drug portion, a drug porti
the storage container is separated by a sorting mec
storage and dispensing station and transferred to a
opening of a guide apparatus of the blister packing
drug portion being dispensed is conveyed via the gu
apparatus, if necessary with the interposition of a
apparatus, to a packing apparatus, which blister pa
individual or multiple drug portions.

The sorting mechanism arranged in a section of the
container is usually realized in the form of a roto
circumference of the rotor is defined by a pluralit
projections. Realized between each pair of projecti
channel extending parallel to the rotational axis o
The width and radial depth of these projections is
precisely to the drug portions to be separated. In
drug portions can thus be situated only over one an
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not next to one another. Depending on their axial |
channels can accommodate only one or more drug port

Above the sorting mechanism, a housing of the stora
container defines a receiving space for the drug po
sorted. The sorting mechanism or, as the case may b
central main body of the sorting mechanism comprise
surface, which abuts the receiving space with the d
to be sorted. The top surface is usually of conical
the purpose of guiding the drug portions to the cha
openings. Moreover, an appropriate design of the to
prevents the drug portions from remaining stationar
not being available for sorting.

For dispensing a drug portion, a channel, which con
least one dispensable drug portion when proper func
present, is rotated by means of a partial rotation
sorting mechanism over the dispensing opening, the
falling under the force of gravity from the channel
the dispensing opening and then being conveyed furt
prevent multiple drug portions being dispensed if a
oriented in relation to a channel accordingly, dete
are provided over or inside the channel.

Despite the conical design of the top surface of th
body of the sorting mechanism, it can occur that dr
can situate themselves on this top surface such tha
slip or make their way into a channel, i.e. a chann
receive the drug portion to be dispensed. This resu
drug portion being dispensed when a typical dispens
is performed (partial rotation of the sorting mecha

To avoid errors when assembling multiple drug porti
is thus necessary to detect the actual dispensing o
portion. If a failure to dispense (a non-dispensing
portion) is detected, another dispensing procedure
performed, thereby delaying the assembly of multipl
portions. The speed at which a blister packing mach
assemble and blister pack drug portions decreases d
the frequency of failure to dispense.

The present invention seeks to furnish a storage co
for storage and dispensing stations with a reduced
failure to dispense.
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According to the invention, this problem is solved
storage container for storage and dispensing statio
in claim 1. The storage container according to the
comprises a housing, which has a circularly cylindr
and accommodates a receiving space for drug portion
sorting mechanism with a cylindrical main body rota
arranged in the circularly cylindrical section of t

The cylindrical main body features an, at least in
conical top surface and a main body casing surface
plurality of projections is realized, which define
a circumferential width K g and a radial depth K
contours of which define a circularly cylindrical o
surface usually interrupted by the channels.

According to the invention, a projection with a hei
and an outer contour V
top surface, the projection being realized such tha
radial distance V amax between outer contour V
surface is less than two times the circumferential
channel.

The result of the arrangement and configuration of
projection is that no two drug portions can lie fla
next to one another on the top surface in the area
contour V. ak and the circularly cylindrical section of the
housing (provided that the channel width, as is com
prior art, is only slightly larger than the largest
diameter).

A corresponding arrangement of two drug portions wo
appear, particularly in the case of flat, circularl
portions, to be the reason for failure to dispense,
plurality of drug portions lie on the drug portions
radially next to one another owing to their circumf
exert a corresponding pressure on the two drug port
radially next to one another, resulting in the drug
abutting the housing not being able to enter a chan
sorting mechanism likewise abutting the housing.

By virtue of the maximal radial distance between th
contour V Ak of the projection and the outer casing surface bei
smaller than two times the circumferential width K
channel, a radial arrangement of two drug portions
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another causing a failure to dispense is prevented,
drug portions can enter the channels unhindered.

If the criteria presented above are satisfied, the
configuration of the projection depends on the part
of the drug portions to be sorted. The outer contou
projection in turn depends on the exact shape of th
The maximum radial distance between outer contour a
casing surface can be uniform (for example, in the
circularly cylindrical projection) or angle-depende
case of a cylindrical projection with angular botto
cylindrical configuration of the projection is pref
a projection of this type is especially relatively
realize when manufacturing the sorting mechanism.

In a preferred refinement, it is envisioned that th
projection has a circular bottom surface. This allo
projection that, at least in sections, is circularl
or conical. If projections are realized accordingly
be no risk of drug portions lying at the outer cont
damaged when the rotational motion necessary for so
performed.

As already stated, a cylindrically configured proje
preferred. In an especially preferred embodiment, t
is designed to be vertical, at least in sections. A
transition between the conical top surface and the
curved transition can be provided that, for example
the accumulation of dust and/or drug debris.

In a preferred embodiment of the storage container,

projection has an at least partly conical top surfa
surface designed accordingly prevents a drug portio
remaining thereon and directs the drug portion into
area of the sorting mechanism and to the opening of
channels.

As demonstrated above, the sense and purpose of the

projection is to prevent two drug portions from bei

radially next to one another. Depending on the exac

drug portions, it can suffice for the height of the

to be only a fraction of the radius of the drug por
However it is preferable, particularly if “flat”, d

shaped drug portions are to be sorted, that the pro
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height V that is greater than one half the radial depth K
channel. In this way, it is ensured that a drug por

slip at least partly onto the projection if appropr

is applied, thereby resulting in two drug portions

arranged radially next to one another on the top su
projection.

The channels for receiving drug portions to be sort
usually open to the outer casing surface of the sor
mechanism defined by the outer contours of the proj
the radial channel depth is adapted to the maximum
the drug portion.

In the case of a preferred embodiment that can be e
particularly for flat, disc-shaped drug portions, r
the projections is an annular space, which is borde
cylindrical main body, the radial width of the annu
preferably corresponding to the radial channel dept

The annular space facilitates the drug portions bei
oriented toward the entrance into the channels, sin
the configuration thereof the drugs can enter only
direction in which they also make their way into th
An annular space of this type is sensible particula
case of disc-shaped drug portions, since it would o
difficult for the disc-shaped drug portions to make
from the conical top surface into the channels.

As already mentioned, it regularly occurs that disc
drug portions are oriented with their flat side fac
conical top surface. Whether or not the drug portio
stationary manner on the top surface or the latter
from the overlying drug portions depends on the fil
the storage container.

If fill level is high, the pressure of the overlyin
portions is great; the overlying drug portions impe
into the channels or the annular space. To facilita
"tipping" of the disc-shaped drug portions into the
annular space, it is provided in a preferred embodi
multiple elevations are arranged on the conical top
the cylindrical main body, it being especially pref
these elevations are oriented radially to the chann
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Below, a preferred embodiment of the storage contai
according to the invention is described with refere
made to the drawing in which

Figures 1a and 1b show oblique views of the preferr
embodiment of the storage container according to th

Figures 1c and 1d show a top view of the preferred
embodiment of the storage container,

Figures 2a-2d show various sectional views of the p
embodiment,

Figures 3a-3c show different views of a sorting mec
according to the preferred embodiment, and

Figure 4 shows the arrangement of the sorting mecha
circularly cylindrical housing section.

Figures 1a and 1b show oblique views of a preferred
embodiment of the storage container 1 according to
for a storage and dispensing station for drug porti
1c and 1d show top views of the storage container,
mechanism 30 visible from above in Figure 1c being
Figure 1d. In Figures 1b-1d a cover 13, which is vi
Figure 1a, is left out for better view of the inter
storage container.

The storage container 1 according to the preferred
embodiment shown here comprises a housing 10 surrou
receiving space 2 for drug portions and having a ci
cylindrical section 11 and a lower section 12. The
comprises a removable lid 13 and is defined on the
bottom surface 20 having a dispensing opening 21 fo
portions (see in particular Figure 1d). The bottom
has a further central recess 22 in which a coupling
interacting with the sorting mechanism 30 is arrang
likewise Figure 1d). While in the embodiment shown
coupling means 37 is realized as a separate compone
also be integrally formed onto the sorting mechanis
coupling means 37 interacts with a storage and disp
station drive (not illustrated), by means of which
mechanism is rotated for furnishing separate drug p

In the embodiment shown the drive is arranged not i
storage container itself, but rather in a control u
shown) of the storage and dispensing station. The s

6

ner
nce being

ed
e invention;

referred

hanism

nismin a

the invention
ons. Figures
the sorting
omitted in
sible in

ior of the

nding a
rcularly
housing 10
bottom by a
r drug
surface 20
means 37
ed (see
here, the
nt, it can
m 30. This
ensing
the sorting
ortions.

n the
nit (not
torage



10

15

20

25

30

35

container is usually realized as a separate compone
control unit, so that the storage container can be
means of a handle piece 14 for refilling or filling
type of drug, while the control unit usually remain
blister packing machine.

As is visible in Figure 1c, the sorting mechanism 3
arranged in the circularly cylindrical section 11 o
housing. The sorting mechanism 30 comprises a cylin
body (see, for example, Figure 3a) having a conical
32 and a main body casing surface on which a plural
projections 34 defining a plurality of channels 35
The outer contours of the projections 34 form a cir
cylindrical outer casing surface interrupted by cha
abutting the housing wall of the circularly cylindr
11.

In the embodiment shown, the sorting mechanism is r

as a type of rotor, and, owing to the arrangement a
configuration of the projections 34, the channels 3
arranged on the casing surface. In other embodiment
channels can also be realized such that they do not
casing surface of the sorting mechanism.

In the embodiment shown, the projections are realiz
single piece with the main body. Alternatively, the
projections can also be securable as separate compo
main body to enable the sorting mechanism itself to
to different drug portions if necessary.

As Figure 1c shows, a plurality of elevations 39 ar
arranged on the conical top surface 32, namely alwa
to a channel 35. These elevations 39 facilitate a t
drug portions into channels 35, as is described in
detail using the following Figures.

As Figure 1b shows, a retaining means 15 is indicat
circularly cylindrical section 11 of the housing, t
means having a retaining section, which extends thr
16 into the circularly cylindrical section 11 of th

A storage and dispensing station comprising the sto
container 1 according to the invention further comp
components which regulate or control, as the case m
dispensing or sorting, as the case may be, of drug
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While the aforementioned drive for moving the sorti
30 as well as a (likewise not shown) sensor for mon
dispensing of a drug portion are usually arranged t
unit not shown, they can also be part of the storag

in an alternative embodiment, where they would then
arranged in the bottom housing section 12 of the st
container.

As is indicated in Figure 1c, the sorting mechanism
comprises centered on the conical top surface an el
which is explained in greater detail below using th
Figures.

Figures 2a-2d show various sectional views of the e
of the storage container according to the invention
greater detail here. The sorting mechanism 30 compr
projection 40 centered on the main body 31. The pro
realized as a single piece with the main body 31. |
embodiments, the projection 40 can be realized as a
component and be screwed onto the main body 31, for
projection 40 comprises a circular bottom surface a
designed to be circularly cylindrical parallel to t
axis of the sorting mechanism in a middle section 4

In the embodiment shown, the projections 34 are of
construction and surround a gap 34a in axial direct
detention section 15a of the detention means 15 eng
34a. The detention means 15 is arranged on the circ
cylindrical section 11 of the housing 10, such that
detention section 15a is always arranged over the d
opening 21 (see in particular Figures 2c and 2d). T
arrangement of the detention section 15a of the det
15 ensures that drug portions arranged above the de
section in a channel 35 are held back when a channe
sorting mechanism is oriented toward the dispensing
Only the drug portion arranged below the retaining
dispensed when a channel is oriented toward the dis
opening.

The conical top surface 32 does not directly adjoin
surface of the projections 34, but rather the proje
offset downward, thus forming above the top surface
projections an annular space 38 defined on the insi
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cylindrical main body 31 and on the outside by the
section 11 of the housing 10. This annular surface
the guiding of drug portions to the channels 35, as
in greater detail using the following Figures.

The Figures 3a-3c show detailed views of the sortin
mechanism 30 of the storage container according to
invention. The sorting mechanism 30 comprises a cyl
body 31 with a conical top surface 32 and a main bo
surface on which are realized multiple projections
define channels having a circumferential width K
depth K +. In the embodiment shown, the projections are real
as a single piece with the cylindrical main body 31
contours of the projections form a circularly cylin
casing surface 36 interrupted by channels 35 and re
a dashed-line circle in Figure 3b.

As Figures 3a and 3c show, the projections 34 have
circumferentially running annular gap 34a in which,
described using Figures 2a-2d, a detention section
detention means can engage.

In the embodiment shown, the projections 34 are off
downward relative to the conical top surface, thus
the projections an annular space 38, which is defin
inside by the main body casing surface and on the o
circularly cylindrical section 11 of the housing (s

Arranged on the conical top surface is a plurality
elevations 39, which can support a tipping of a dru
into a channel. This is indicated in Figure 3c, in
portion 5 is indicated, namely lying on an elevatio
to this elevation, the flat-shaped drug portion is
"left” side into the annular space. The elevations
facilitate the drug portions being situated quickly
simple manner in the annular space and finally the

In addition, realized centered on the conical top s
a projection 40 with a circular bottom surface and
oriented circularly cylindrical section 42, which i
by a conical top surface 43. In the embodiment show
vertical circularly cylindrical section 42 forms th
contour V. ak/41 of the projection 40. The outer contour 41 of t
projection 40 determines the maximum radial distanc
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between the outer contour V
defined by the projections. Depending on the config
the projection, this maximum radial distance can va
angle (if the cylindrical section has for example,
bottom surface) or be uniform (as illustrated in th
circularly cylindrical configuration).
Figure 3c shows in the lower section another coupli
37 via which the sorting mechanism 30 is coupled to
shown) by means of which the sorting mechanism can
incrementally for sorting drug portions. The coupli
can be realized as a separate component or can be a
with the main body 31 of the sorting mechanism.
According to the invention, the maximum radial dist
specified above is smaller than two times the circu
width K g of a channel 35. As Figure 4 illustrates, this res
in no two drug portions 5 being able to situate the
radially next to one another in a flat manner on th
surface, thereby preventing the drug portions from
the top surface.
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Cl ai ms

1. Storage container (1) for a storage and dispensi
station for drug portions, comprising:

a housing (10) having a circularly cylindrical sect
and surrounding a receiving space (2) for drug port

a sorting mechanism (30) arranged rotatably in the
circularly cylindrical section (11) of the housing
having a cylindrical main body (31), the cylindrica
(31) having an, at least in sections, a conical top
and a main body casing surface on which a plurality
projections (34) are realized, which define channel
a circumferential width K g and a radial depth K
contours of which define a circularly cylindrical o
surface (36) interrupted by the channels (35),

characterized in that a projection (40) with a heig

ng

ion (11)
ions,

(10) and

| main body

surface (32)

of

s (35) having
T and the outer

uter casing

htV 4and

an outer contour V ak Is arranged centrally on the conical top

surface (32), the maximum radial distance V

Amax Detween outer

contour V. akx and outer casing surface (36) being less than two
times the circumferential width K g Of a channel (35).

2. The storage container (1) for a storage and disp
station for drug portions according to claim 1,

characterized in that the projection (40) is realiz
cylindrically.

3. The storage container (1) for a storage and disp
station for drug portions according to claim 2,

characterized in that the projection (40) has a cir
bottom surface.

4. The storage container (1) for a storage and disp
station for drug portions according to claim 2 or 3

characterized in that the projection (40) is, at le
sections, realized vertically.
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5. The storage container (1) for a storage and disp
station for drug portions according to one of the c

characterized in that the projection (40) has an at
partly conical top surface (43).

6. The storage container (1) for a storage and disp
station for drug portions according to one of the ¢
characterized in that the projection has a height V
is greater than one half of the radial depth K
(35).

7. The storage container (1) for a storage and disp
station for drug portions according to one of the ¢

characterized in that realized above the projection
an annular space (38) which is defined on the insid
cylindrical main body (31).

8. The storage container (1) for a storage and disp
station for drug portions according to one of the ¢
characterized in that arranged on the, at least in
conical top surface (32) of the cylindrical main bo
plurality of elevations (39).

9. The storage container (1) for a storage and disp
station for drug portions according to claim 8, cha
that the elevations (39) are oriented radially in r
the channels (35).
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