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Description

[0001] This invention relates to a labelling station for
use in automated dispensing systems particularly those
suitable for dispensing pharmaceutical preparations.
[0002] Automated pharmacies provide a fast, accurate
and efficient way of storing and dispensing pharmaceu-
tical preparations in settings such as hospitals which may
be required to process many hundreds of prescription
orders a day and hold a stock of thousands of different
drugs in packaging having a wide variety of shapes and
sizes.
[0003] Automatic pharmacy systems such as those
supplied by the Applicant can be loaded with any normal
size of pharmaceutical pack. The details of the pack’s
contents are automatically entered into the system by
scanning a bar code on the pack. A look-up table of pre-
stored sizes is then used to establish the dimensions of
the pack using the information from its bar code. Pack
input modules which measure the pack being entered
are also known.
[0004] Once the size of the pack is established, the
system calculates an optimum physical location for it on
the shelves - i.e. a location which most precisely matches
the dimensions of the pack. The location is then stored
in a database together with the information on the pack
contents and the date of storage.
[0005] When a particular drug is required, a request is
made to the system which then determines the location
of the pack with the earliest storage date matching the
requirement. A robotic arm physically retrieves the pack
and places it on a delivery chute. Independently, details
about the drug and the patient for whom it is intended
are sent to a printer to print a label. An operator then
takes the pack from the chute and applies the label from
the printer.
[0006] The Applicants have appreciated that whilst au-
tomated pharmacies dramatically improve speed and ef-
ficiency over a manual system and give a low error rate
(e.g. typically 1 in 3,00,000), the human, involvement in
placing the labels on the packs inevitably leads to occa-
sional mistakes which can increase the overall error rate
to the order of 1 in 5,000. Most commonly, human error
occurs as a result of several packs being delivered over
a short space of time and therefore several labels being
printed and an accidental transposition of the labels and
packs.
[0007] An automated pharmacy system is described
herein in which patient specific labels may be applied to
packs before they are delivered to an output such as a
discharge chute. This eliminates the need for human in-
tervention in taking a label from a printer and applying to
the correct pack. Not only does this decrease the operator
effort required and thus potentially the number of oper-
ators required for a pharmacy of given size, but it also
eliminates a significant source of potential error in an
automated pharmacy system.
[0008] The production of a label with patient-specific

information and its application to the correct pack are
made possible since the means for selecting and retriev-
ing the pack; and the labelling station may be connected
to a common control system to coordinate them. In other
words the labelling station "knows" what pack it is apply-
ing a label to.
[0009] It will be appreciated that for a system to be of
maximum practical benefit, it must be able to handle a
variety of different pack sizes. This could be achieved in
a number of ways. For example, a label of minimal size
may be used which will be small enough to be applied to
all or a majority of packs. Packs for which such a label
was not completely suitable could be left for an operator
to label or could be partially labelled, leaving the operator
to complete the application of the label, trim the label etc.
A machine for applying labels having the features of the
preamble to claim 1 is disclosed in US 5,232,539.
[0010] However, the Applicants have devised a novel
feature to address the issue outlined above. When
viewed from a first aspect the invention provides a label-
ling station as claimed in claim 1. The means for applying
the label is adapted to alter the way in which the label is
applied depending upon the dimensions of the pack. It
will be appreciated that this is enabled by the overall
structure of the system disclosed herein which allows the
labelling station to know which pack is being labelled and
thus in at least preferred embodiments, the dimensions
of that pack.
[0011] The labelling station applies the label in an ori-
entation relative to the pack which is dependent upon at
least one dimension of the pack. Thus, for example and
in the preferred embodiment, a label of common size is
applied to all packs. For larger packs the label is simply
applied flat onto the upper surface of the pack, but for
smaller packs it is applied across the pack and folded
over at the edges. It is therefore preferred that the label
applicator is adapted to apply labels onto a pack in at
least two discrete planes - e.g. both horizontally and ver-
tically.
[0012] The selected orientation could be achieved by
the means for delivering the pack to the labelling station
doing so in the appropriate orientation, but preferably the
labelling station is arranged to orient the pack and label
applicator appropriately. This is particularly advanta-
geous as it minimises the modification required com-
pared to the design of existing automated pharmacy sys-
tems to implement the present invention. This has ben-
efits both for newly commissioned systems and the up-
grading of existing systems. The platform on which the
pack to be labelled sits may be rotatable, but most pref-
erably the label applicator is arranged to adjust its orien-
tation.
[0013] It is preferred in accordance with the invention
that the label applicator is configured to be able to apply
said label onto said pack in at least two discrete planes
- e.g. both horizontally and vertically.
[0014] As has been discussed hereinabove, the label-
ling station in accordance with the invention can be given
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information regarding the pack to which a label is to be
applied, in particular its dimensions, and in some as-
pects/embodiments of the invention this may be used by
the labelling station to determine how the label is to be
applied - e.g. its orientation. Preferably however the
processing of the dimensions is carried out remotely and
the labelling station is adapted to receive an instruction
as to how the label is to be applied. This allows for easy
reconfiguration and allows the labelling station to be rel-
atively "dumb".
[0015] Furthermore, it is also preferred that the label
applicator is arranged to apply the label at a predeter-
mined position on the pack, the position being variable
from one pack type to another. For example it may be
desirable to place a label at differing positions on two
packs to avoid obscuring important information which
may be printed at different places on each pack. It also
enables a manufacturer to specify where a label should
be placed on its pack - e.g. so that its trade mark remains
prominent.
[0016] It will be appreciated that the considerations
above are not necessarily size or shape dependent, but
rather are dependent on the external pack design. Thus
even for two packs which have exactly the same dimen-
sions and contain exactly the same drug, their external
design may be different - e.g. they may be made by dif-
ferent manufacturers - and thus it is desirable to be able
to place a label thereon at different locations.
[0017] In preferred embodiments therefore, the sys-
tem is arranged to pass information to the labelling station
to enable the label applicator to apply the label in the
predetermined position. The information could be passed
indirectly - e.g. as a manufacturer’s code, pack type etc.
which the labelling station uses to find the label position
from a look up table. Preferably, however, label position-
ing information is passed directly to the labelling station
or label applicator, e.g. in the form of a labelling instruc-
tion.
[0018] The ability to determine the position of the label
on the pack also enables multiple labels to be applied to
a single pack which are offset from one another so that
both or all are visible. Advantage could be taken of this,
for example, by using a smaller size of standard label
and simply using two if a large amount of matter is re-
quired to be printed on a particular pack.
[0019] It may be seen that for each pack, a labelling
station may be passed instructions which include both
the patient-specific information to be printed on the label
and instructions as to how the label should be applied.
Preferably, the latter comprises a code for determining
an orientation in which the label is to be applied.
[0020] A preferred embodiment of the invention will
now be described, by way of example only, with reference
to the accompanying drawings in which:

Figure 1 is a schematic representation of an auto-
mated pharmacy described for reference only;
Figure 2 is a system diagram showing the interac-

tions of the various subsystems;
Figure 3 is a partly schematic representation of a
labelling station in accordance with the invention;
Figure 4 is a side view of a label applicator;
Figure 5 is a series of end views showing a label
being applied to a relatively small pack;
Figure 6 is a series of side views showing a label
being applied to a relatively large pack;
Figure 7a is a series of plan views of a pack with a
label applied in various positions; and
Figure 7b is a series of views similar to Figure 7a but
with the label applied in a different orientation.

[0021] Turning firstly to Figure 1, part of an automated
pharmacy is shown. A storage area comprising a number
of shelves 2 houses a stock of pharmaceutical packs (not
shown). The packs are not stored in any predetermined
arrangement, but rather they are stored in the smallest
available space into which they will fit, when they are
loaded into the pharmacy. A robot arm 4 is used to take
packs and place them onto the shelves 2 when they are
entered into the pharmacy and subsequently to retrieve
them for dispensing. The robot arm 4 is controlled by a
computer which holds an inventory database recording
the location of each pack as well as its size and informa-
tion identifying its contents. This allows the arm 4 to cal-
culate and place each newly entered pack in the optimum
location.
[0022] At one end of the shelves 2 is a labelling station
6 which will be described in greater detail hereinafter.
Downstream of the labelling station 6 is a dispensing
chute 8 from the end of which a pharmacy assistant may
obtain the dispensed pack.
[0023] The overall operation of the system will now be
described with reference to Figure 2, which shows the
various data subsystems of the pharmacy. The user in-
terface to the system is provided by one or more personal
computers (PCS) 10 which are linked to a server 12. Each
PC 10 has, in addition to the standard peripherals a back-
up label printer 14.
[0024] The pharmacy server 12 is in data communica-
tion with a further PC interface 16 which in turn is in com-
munication with the drug-picking robot 4 and the labelling
station 6.
[0025] In operation a user will enter a drug order into
one of the client PCS 10, which will then be sent to the
pharmacy server 12. The pharmacy server 12 may in-
clude a database for all patients and therefore permit
verification of the name on the drug order against the
database. It may also record the order. The user may
create the drug order from scratch by entering all the
required information such as the patient’s name, the re-
quired drug, the required quantity etc., e.g. from a written
prescription. Alternatively the user may be able to enter
a reference to an order created elsewhere on a linked
system.
[0026] The pharmacy server composes a message
which it transmits to the PC interface 16. The order mes-
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sage includes the required drug form and amount, the
patient’s name, whether an inpatient or outpatient, the
dose and any other information required for the label.
The PC interface 16 translates the received order mes-
sage and extracts from it the information required by the
robot 4 to retrieve an appropriate pack from the shelves.
This information would normally comprise the drug form
and amount.
[0027] The robot 4 transmits a confirmatory reply to
the PC interface 16 and begins to process the order by
selecting from its database the longest-stored pack meet-
ing the specified criteria to ensure strict stock rotation. In
a possible alternative arrangement the robot 4 may trans-
mit the confirmatory reply at this stage, i.e. once it has
been verified that the required drug is in stock, generating
an error message otherwise. The selected record for the
longest-stored suitable pack will include its location on
the shelves and this is therefore used to direct the robot
arm to the correct location to enable the pack to be re-
trieved and carried to the labelling station 6 where it is
delivered.
[0028] At the same time, once the PC interface 16 has
received the confirmatory reply from the robot 4, it pre-
pares a label printing instruction. The printing instruction
is prepared first by selecting a suitable template from a
pre-prepared library. The template is selected on the ba-
sis of certain fields from the order message received from
the pharmacy server 12, for example, whether the drug
is for an in-patient or an out-patient, the form of drug (e.g.
tablets, liquid etc). The printing instruction is completed
with patient-specific information to appear on the label
such as the patient’s name; the name of the drug (to
enable verification that the correct label has been ap-
plied); the dose and length of course where appropriate;
and any additional information required.
[0029] The printing instruction may include instructions
for printing a bar code on the label. The bar code may
encode some or all of the textual information printed on
the label and/or may include additional information. In-
deed it is even envisaged in some circumstances that
only a bar code could be printed.
[0030] Although a library of pre-prepared label tem-
plates is available, the PC interface also has the facility
for the customisation of the templates or the creation of
new ones. For example this would allow a hospital to add
its own logo to all drugs dispensed.
[0031] The printing instruction is then sent to the label-
ling station where it is passed to the label printer and the
label is printed.
[0032] Once the drug-picking robot 4 has delivered the
selected pack to the labelling station 6, it sends a mes-
sage to the PC interface 16. Not only does this message
notify the PC interface that the pack is ready to be la-
belled, but it includes the dimensions of the pack - i.e.
the length, depth and width. The robot arm 4 retrieves
this information from its database along with the pack’s
location before it picks it from the shelf. This means that
the IT system 12 does not need to know the size of the

packet or even necessarily which manufacturer it is from
- this is handled by the robot arm 4 and PC interface 16.
[0033] The PC interface 16 uses the dimensions of the
pack to determine how the label should be applied to it.
Firstly, for example, the PC interface 16 determines
whether the pack has at least its length and width both
greater than 40 mm. If it does not it will instruct the label-
ling station to rotate the pack by 90° before applying the
label. This will mean that the label will be applied across,
rather than along the pack and will be folded down along
the adjacent sides as will be described below with refer-
ence to Figure 5. The dimensions may also be used to
determine where on the pack the label is applied as will
be described below with reference to Figures 7a and 7b.
[0034] The PC interface then sends the application in-
structions to the label applicator at the labelling station
6. It will be appreciated that this ensures coordination
between delivery of a pack to the labelling station and
application of the correct individual label thereto.
[0035] The labelling station 6 is shown in more detail
in Figure 3. It comprises generally a label printer 18, a
conveyor belt 20 and a label applicator 22 which is shown
in more detail in Figure 4.
[0036] With reference to Figure 4, the applicator 22
comprises a main shaft 24; a pair of lateral roller arms
26 with rollers 28 at the respective distal ends thereof;
and a label picking head 30. The main shaft 24 may be
translated in the lateral and vertical directions. It is also
mounted so as to be rotatable about its axis through 90°
and back.
[0037] The roller arms 26 are mutually hingedly mount-
ed to the main shaft 24 as to be able to swing out as
shown by the dashed lines in Figure 4. The rollers 28 are
mounted to the arms 26 so as to be able to rotate freely.
The picking head 30 is able to slide vertically into and
out of the main shaft 24. It is connected to a vacuum
source to allow it to pick up and subsequently release a
label through the selective application of vacuum pres-
sure.
[0038] In operation the label printer 18 first prints a
label by passing a blank label from a reel 32 under an
ink jet print head 34, although any known type of label
printer may be used. The printed label 36 is then pre-
sented at the edge of the printer. Next, as described ear-
lier, the pharmaceutical pack 38 is delivered by the robot
arm (not shown) onto the conveyor belt 20.
[0039] Under instruction from the labelling instruction
from the PC interface, the conveyor belt 20 moves the
pack 38 to the required position under the label applicator
22 to ensure that the label is applied at the desired point
along the pack. The labelling instruction from the PC in-
terface also causes the labelling applicator 22 to pick up
the printed label 36 and transfer it to above the pack 38
at the desired point across the pack and, if necessary,
the whole label applicator head rotates through 90°.
[0040] The applicator 22 then applies the label 36 to
the pack 38 as may be seen in Figures 5 and 6. Figure
5 shows the applicator after it has turned through 90° and
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the view in Figure 5 is thus perpendicular to the conveyor
belt (the latter being omitted for clarity) and so the pack
38 is seen end-on. As may be seen, the applicator 22
and label 36 move downwardly until the self-adhesive
underside of the label 36 is pressed against the top face
of the pack to cause it to stick.
[0041] The applicator’s main shaft 24 and arms 26 then
continue to move downwardly whilst the picking head 30
telescopes into the main shaft 24. Since the message
from the PC interface 16 to the label applicator 22 con-
tains the dimensions of the pack, it is not necessary for
the applicator 22 to rely on resistance from the pack to
telescope the picking head 30 into the main shaft 24; the
height of the pack is known and so the telescoping may
be initiated automatically at the appropriate position.
[0042] As will be seen from the fourth and fifth images
of Fig. 5, as the main shaft 24 continues to move down-
wardly, the arms 26 are pushed outwardly causing the
rollers 28 to roll to and then over the edges of the pack
38. This presses the label 36 right across the width of
the top face and against the sides of the pack so that the
label ends up stuck over the top of the pack. This allows
a standard sized label to be applied to the smaller pack
shown in Figure 5. The last three views in Figure 5 show
the retraction of the label applicator 22. The vacuum is
released between the penultimate and last views to allow
the head 30 to be withdrawn completely.
[0043] Figure 6 shows the application of a label 36 to
a larger pack 38’ which has both dimensions of the top
face greater than 40 mm. It will be seen that operation
of the applicator 22 is the same except that it is not rotated
through 90° before being employed as was the case in
the previous example. In this example the greater length
of the pack 38’ as compared to the width of the pack 38
in Figure 5 means that the rollers 28 simply roll across
the top face of the pack 38 to apply the label 36 to that
face.
[0044] In the case of the larger pack 38’ the position
of the label 36 on the front face of the pack may be de-
termined. Figure 7a shows various possibilities which
may be achieved by judicious positioning of the applicator
22 for lateral positioning and the conveyor belt 20 for
longitudinal positioning. Figure 7b shows a further series
of possibilities achievable by rotating the applicator
through 90° before applying the label 36. Thus it will be
appreciated that in some circumstances the applicator
may be rotated through 90° even when a larger pack is
being labelled.
[0045] Returning to Fig. 4, once the pack 38 has been
labelled, the conveyor 20 is re-energised to eject the pack
38 from the end thereof and into a chute 8 (see Fig. 1).
A user can then collect the labelled pack from the end of
the chute.
[0046] If an error is encountered during the above pro-
cedure or too many requests are received at once, the
pack 38 will pass through the labelling station 6 without
being labelled. Alternatively the pack could be placed by
the robot arm 4 onto the delivery chute 8 and thus bypass

the labelling station 6. In either case the appropriate label
printing instruction will be diverted to one of the external
label printers 14. In other words the known method of
operation may be replicated. However, it will be appre-
ciated that this will occur reasonably rarely and thus the
likelihood of an error remains very low.
[0047] Thus what is described above is a completely
automated pharmacy in which no human intervention in
labelling is required and thus in which extremely low error
rates may be achieved. For example experiments indi-
cate that an error rate of the order of one in twelve thou-
sand is possible in accordance with the invention as com-
pared to one in five thousand as is typical in known sys-
tems.
[0048] Many variations and modification are possible.
For example, only one robot arm and labelling station
has been described although a plurality of either may be
provided as required - each under control of the PC in-
terface. Indeed with more than one robot arm for exam-
ple, the advantage of the ability of the PC interface to
coordinate the retrieval of drugs with application of the
correct, patient-specific label their is realised to an even
greater extent.

Claims

1. A labelling station (6) for applying a label (36) to any
of a plurality of different packs (38) comprising
means for determining at least one dimension of a
pack to be labelled; characterised by comprising
means for applying a label to a pack in an orientation
relative to the pack dependent upon said determined
dimension.

2. A labelling station (6) as claimed in claim 1. compris-
ing a label applicator (22) configured to be able to
apply said label (36) onto said pack (38) in at least
two discrete planes.

3. A labelling station (6) as claimed in claim 2, wherein
said label applicator (22) is arranged to adjust its
orientation.

4. A labelling station (6) as claimed in claim 1, 2 or 3,
wherein the label applicator (22) is arranged to apply
the label (36) at a predetermined position on the pack
(38), the position being variable from one pack type
to another.

5. A labelling station (6) as claimed in any preceding
claim, wherein the determination means is arranged
to receive information regarding the pack’s dimen-
sion.

6. A labelling station (6) as claimed in any preceding
claim arranged to apply a label (36) of common size
to all packs.
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7. A labelling station (6) as claimed in any preceding
claim wherein the labelling station is adapted to re-
ceive an instruction as to how the label (36) is to be
applied.

8. A labelling station (6) as claimed in any preceding
claim, further comprising a label printer (18).

9. A labelling station (6) as claimed in any preceding
claim, wherein said means for applying a label (36)
to a pack (38) is in data communication with a control
means such that the control means is able to coor-
dinate retrieval of a pack and application of a specific
label thereto.

Patentansprüche

1. Etikettierstation (6) zum Aufbringen eines Etiketts
(36) auf eine von mehreren verschiedenen Packun-
gen bzw. Verpackungen (38), die Mittel zum Bestim-
men wenigstens einer Abmessung einer zu etiket-
tierenden Verpackung enthält; gekennzeichnet
durch Mittel, um ein Etikett auf eine Verpackung in
einer Orientierung relativ zu der Verpackung, die von
der bestimmten Abmessung abhängt, aufzubringen.

2. Etikettierstation (6) nach Anspruch 1, mit einer Eti-
kett-Aufbringungseinrichtung (22), die konfiguriert
ist, um das Etikett (36) auf die Verpackung (38) in
wenigstens zwei diskreten Ebenen aufbringen zu
können.

3. Etikettierstation (6) nach Anspruch 2, wobei die Eti-
kett-Aufbringungseinrichtung (22) dazu ausgelegt
ist, ihre Orientierung einzustellen.

4. Etikettierstation (6) nach Anspruch 1, 2 oder 3, wobei
die Etikett-Aufbringungseinrichtung (22) dazu aus-
gelegt ist, das Etikett (36) an einer vorgegebenen
Position auf der Verpackung (38) aufzubringen, wo-
bei die Position von einem Verpackungstyp zum
nächsten veränderlich ist.

5. Etikettierstation (6) nach einem vorhergehenden An-
spruch, wobei die Bestimmungsmittel dazu ausge-
legt sind, Informationen bezüglich der Abmessung
der Verpackung zu empfangen.

6. Etikettierstation (6) nach einem vorhergehenden An-
spruch, die dazu ausgelegt ist, ein Etikett (36) mit
gleicher Größe auf alle Verpackungen aufzubringen.

7. Etikettierstation (6) nach einem vorhergehenden An-
spruch, wobei die Etikettierstation dazu ausgelegt
ist, einen Befehl bezüglich der Art, wie das Etikett
(36) aufzubringen ist, zu empfangen.

8. Etikettierstation (6) nach einem vorhergehenden An-
spruch, die ferner einen Etikettdrucker (18) enthält.

9. Etikettierstation (6) nach einem vorhergehenden An-
spruch, wobei die Einrichtung zum Aufbringen eines
Etiketts (36) auf eine Verpackung (38) mit einer Steu-
ereinrichtung in einer Datenkommunikation steht, so
dass die Steuereinrichtung den Zugriff auf eine Ver-
packung und die Aufbringung eines bestimmten Eti-
ketts darauf koordinieren kann.

Revendications

1. Station d’étiquetage (6) pour appliquer une étiquette
(36) à un emballage quelconque parmi une pluralité
de différents emballages (38) comportant des
moyens pour déterminer au moins une dimension
d’un emballage à étiqueter ; caractérisée en ce
qu’elle comporte des moyens pour appliquer une
étiquette à un emballage selon une orientation par
rapport à l’emballage qui dépend de ladite dimension
déterminée.

2. Station d’étiquetage (6) selon la revendication 1,
comportant un applicateur d’étiquette (22) configuré
afin de pouvoir appliquer ladite étiquette (36) sur ledit
emballage (38) dans au moins deux plans discrets.

3. Station d’étiquetage (6) selon la revendication 2,
dans laquelle ledit applicateur d’étiquette (22) est
conçu pour ajuster son orientation.

4. Station d’étiquetage (6) selon la revendication 1, 2
ou 3, dans laquelle l’applicateur d’étiquette (22) est
conçu pour appliquer l’étiquette (36) à une position
prédéterminée sur l’emballage (38), la position étant
variable d’un type d’emballage à un autre.

5. Station d’étiquetage (6) selon l’une quelconque des
revendications précédentes, dans laquelle les
moyens de détermination sont conçus pour recevoir
des informations concernant la dimension de l’em-
ballage.

6. Station d’étiquetage (6) selon l’une quelconque des
revendications précédentes conçue pour appliquer
une étiquette (36) de taille commune à tous les em-
ballages.

7. Station d’étiquetage (6) selon l’une quelconque des
revendications précédentes, dans laquelle la station
d’étiquetage est adaptée pour recevoir une instruc-
tion sur la manière selon laquelle l’étiquette (36) doit
être appliquée.

8. Station d’étiquetage (6) selon l’une quelconque des
revendications précédentes, comportant en outre
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une imprimante d’étiquette (18).

9. Station d’étiquetage (6) selon l’une quelconque des
revendications précédentes, dans laquelle lesdits
moyens destinés à appliquer une étiquette (36) à un
emballage (38) sont en communication de données
avec des moyens de commande de sorte que les
moyens de commande peuvent coordonner la récu-
pération d’un emballage et l’application d’une éti-
quette spécifique à celui-ci.
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