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ABSTRACT

A system for filling medication dose packs with
oral-solid medication i1tems 1n an automated way to reduce
manpower comprises storage trays each storing a specific
type of oral-solid medication item. A table supports
dose packs having a plurality of receptacles arranged 1n

rows, with each receptacle associated with an intake time

and date of a patient prescription file. A dispensing
mechanism has fingers for grasping by suction an oral-
solid medication item, and degrees of freedom to displace

the fingers to transfer the oral-solid medication 1tems

from the storage trays to the receptacles of the dose
pack. A dispenser controller determines the specific
types of oral-solid medication items required 1n the
receptacles of the dose pack as a function of a patient
prescription file, and actuates the dispensing mechanism
to control displacements and the suction thereof to fill

the dose packs from the patient prescription file.
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FIELD OF THE APPLICATION

The present application generally relates to the
pharmaceutical industry and, more particularly, to
equipment for the packaging of medication for patients
taking a plurality of different medications 1n tablet or

capsule form.

1

BACKGROUND OF THE ART

Doses of medication over prescribed periods
vary as a function of the type of medication and the

condition of the patient. Patients are often required

to take a plurality of doses over different periods of a

day, and this often leads to confusion. It may be

difficult for a patient to respect the prescription
details (e.g., intake time, quantity) when the doses and
the types of medication are numerous.

One well known method used by pharmacists to

overcome this problem 1s to provide the patient with a

dose pack having an array of receptacles, with each
receptacle corresponding to a particular time of a day
at which medication 1s to be taken. Such packs
typically contain four receptacles per day for seven
days, and these receptacles are 1in the form of sealed

cups filled with appropriate medication by pharmacists

as a function of the prescription, as determined by

physicians' prescription.

gru
v

The process of preparing these dose packs 1s

labor-intensive, in that each receptacle must be filled
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individually by hand. Therefore, although the dose pack
facilitates the intake of medication by patients, a

substantial amount of time 1is required to £fill these

packs by pharmacists.
Accordingly, a system has been provided 1in

order to fill such dose packs. For 1nstance, U.S.
Patent No. 6,805,259, 1issued on October 19, 2004, ¢to
Stevens et al., discloses a medication tablet dispenser
having a plurality of stacked compartments, each
containing a type of medication. The stack of

compartments 1is vibrated so as to position oral-solid
medication items in a dispensing position within the
respective compartments. A funnel 1s positioned below
the stack of compartments so as to receive a discharge
of medication from the compartments. Once the funnel
has the appropriate dosage of medication for a
receptacle of a dose pack to be filled, the oral-solid
medication items in the funnel are released 1nto one of
the receptacles. The receptacle is typically
displaceable in planar translation, such that the dose
pack 1is displaced to register a different receptacle

with the funnel. The operation 1s repeated for each

receptacle.

SUMMARY OF THE APPLICATION

It 1s therefore an aim of the ©present
application to provide a novel medication dispenser
system and method.

Therefore, 1n accordance with a first
embodiment of the preseﬁt application, there 1is provided
a system for filling medication dose packs with oral-
solid medication items, comprising: storage tray drawers
each having at least one storage tray, with each storage
tray storing a specific type of oral-solid medication
item, the storage tray drawers being displaceable to a

drawn position to expose the storage trays thereof; a



CA 02662873 2009-03-09

WO 2008/031213 PCT/CA2007/001613

10

15

20

25

30

35

table supporting at 1least one dose pack having a
plurality of receptacles arranged in rows, with each
receptacle associated with an intake time and date of a
patient prescription file; a dispensing mechanism having
at least one finger for grasping by suction an oral-
solid medication 1tem, and degrees of freedom toO
displace the at least one finger from any one of the
storage trays to the dose pack, to transfer the oral-
solid medication items from the storage trays 1in the
drawn position to the receptacles of the dose pack; and
a dispenser controller for determining the specific
types of oral-solid medication items required 1in the
receptacles of the dose pack as a function of a patient
prescription file, and for actuating the dispensing
mechanism to control displacements and the suction
thereof to fill the dose packs from the patient
prescription file.

Further in  accordance with the first
embodiment of the present application, the dispensing
mechanism has three translational degrees of freedom.

Further in accordance with the first
embodiment of the present application, the fingers of
the dispensing mechanism move along a vertical degree of
freedom to grasp oral-solid medication 1tems from the
storage trays, and move along two degrees of freedom 1n
a horizontal plane to move the fingers from the storage

trays to the dose pack.
Further in accordance with the first

embodiment of the present application, the wvertical
degree of freedom 1is actuated by a first degree of
actuation for movement of the finger 1n grasping an
oral-solid medication item, and by a second degree of
actuation for movement of the finger from the storage
trays to the dose pack.

Further in accordance with the first
embodiment of the present application, the dispensing

mechanism connects to the storage tray drawers ¢to

23 -
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open/close the storage tray drawers to/from the drawn
position.

Further in accordance with the first
embodiment of the present application, the dispensing
mechanism has seven of the finger, with the rows of the
dose pack each having seven receptacle to represent
seven days of one week.

Further in accordance with the first
embodiment of the present application, the fingers of
the dispensing mechanism move along a vertical degree of
freedom to grasp oral-solid medication items from the
storage trays, and wherein each finger has an
independent suspension to absorb vertical movement once
the finger has grasped a oral-solid medication item.

Further 1n accordance with the first
embodiment of the present application, the storage trays
each have openings through which the oral-solid
medication items are drawn by the fingers of the
dispensing mechanism, the opening being silized as a
function of the dimension of the oral-solid medication
item to ensure at most one of the oral-solid medication
items is carried by each finger from the storage trays
to the dose pack.

Further in accordance with the first
embodiment of the present application, at least one
sensor 1is provided for each said finger, for the

dispenser controller to confirm that an oral-solid

medication item is grasped by the finger.

Further in accordance with the first
embodiment of the present application, the sensor 1s at
least one of a pressure sensor monitoring a pressure 1in
the finger, and an optical sensor monitoring a tip of
the finger.

Further 1in accordance with the first
embodiment of the present application, an 1interface

produces a report 1dentifying oral-solid medication
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items required to manually complete the dose pack as a
function of the patient prescription file.

Further in accordance with the first
embodiment of the present application, the support table
has on its top surface sequential characters for each
receptacle of the dose packs, and the report indicates a
medication item required in a receptacle wusing the

sequential character.

Further in accordance with the first
embodiment of the present application, an 1interface
produces a report sheet arranged in rows 1n accordance
with the dose pack and identifying a number of oral-
solid medication items 1in each receptacle, whereby
superposing the dose pack in transparent material with
the report sheet enables to see through the receptacles
of the dose pack said number of oral-solid medication
items required in respective ones of the receptacles of
the dose pack for visual inspection.

Further 11 accordance with the first
embodiment of the present application, the report sheet
seals off the dose pack to package the medication items
in the dose pack, the report sheet having a patient
identification thereon.

Further in accordance with the first
embodiment of the present application, the system
comprises two of said table, such that a first of the
tables 1s displaced to a verification position when
filling is completed while a second one of the tables 1is
displaced to a filling position.

Further 11 accordance with the first
embodiment of the present application, each said storage
tray drawer has a plurality of the storage trays.

Further in accordance with the first
embodiment of the present application, the dispenser

controller has a database to store patient prescription

files.



CA 02662873 2009-03-09

WO 2008/031213 PCT/CA2007/001613

10

15

20

25

30

35

Further in accordance with the first
embodiment of the present application, the table
supports a plurality of dose packs, and the dispenser
controller fills the dose packs simultaneously as a
function of different patient prescription files.

Further in accordance with the first
embodiment of the present application, the dispensing
mechanism has a plurality of the fingers to f1ill
simultaneously a plurality of receptacles of a row of
the dose pack, with the suction of each one of the
fingers being actuated independently to dispense oral-
solid medication items in selected ones of the
receptacles of the rows.

In accordance with a second embodiment of the
present application, there 1is provided a method for
distributing oral-solid medication items from a
plurality of storage trays each holding a specific type
of oral-solid medication items to a dose pack divided 1n
a plurality of receptacles arranged in rows, with each
row associated with a time period, and each receptacle
pack associated with an intake time of the time period,

comprising: identifying the receptacles of a first row

of the dose pack to receive a first type of oral-solid
medication item 1in accordance with a patient
prescription file; obtaining oral-solid medication items
of the first type from an appropriate one of the storage
trays; displacing the oral-solid medication items to the
first row of the dose pack; and dispensing the oral-
solid medication items in identified receptacles of the
first row of the dose pack; wherein the steps are
repeated to f£ill the rows of the dose pack 1n accordance
with the patient prescription file.

Further in accordance with the second
embodiment of the present application, rows of seven
receptacles are provided to represent a time period of

one week.
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Further in accordance with  the second
embodiment of the present application, four of said rows
by dose pack are provided to represent four intake times
per day.

Further 1n accordance with the second
embodiment of the present application, obtalining an
oral-solid medication item comprises grasping by suction
the oral-solid medication 1item.

Further 1n accordance with the second
embodiment of the present application, grasping by
suction comprises monitoring a suction pressure to
ensure that an oral-solid medication item 1s grasped.

Further in accordance with the second
embodiment of the present application, obtalning an
oral-solid medication item comprises opening a storage
tray drawer in which the appropriate one of the storage
trays is located if the storage tray drawer 1s closed.

Further  1n accordance with the second
embodiment of the present application, the steps are
repeated to fill all rows of the dose pack with the
first type of oral-solid medication item prior to
repeating the steps for a second type of oral-solid
medication 1tem.

Further in accordance with the second
embodiment of the present application, the steps are
repeated to fill all rows of at least two dose packs
with the first type of oral-solid medication item prior
to repeating the steps for a second type of oral-solid

medication item.

Further in  accordance with the second
embodiment of the present application, a report 1is

produced to indicate oral-solid medication 1tems from
the patient prescription file that are not ‘available in
the storage trays.

Further in accordance with the second
embodiment of the present application, outputting the

report comprises indicating a sequence to manually fill

-7 -
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a dose pack with the medication items not available 1n

the storage trays.
Further in accordance with the  second

embodiment of the present application, a report 1s
printed 1indicating the number of said oral-solid
medication item per receptacle according to the patient
prescription file, the numbers of the report beiling
arranged in rows similarly to the dose pack for the
numbers to be aligned with respective ones of the

receptacles for visual inspection.

Further in accordance with the second
embodiment of the present application, printing the
report comprises printing the report on a sheet used to

seal off the dose pack filled with medication items.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 1is a perspective schematic view of a
medication dispenser system 1in accordance with a
preferred embodiment of the present invention;

Fig. 2 is a top plan view of the medication
dispenser system of Fig. 1; |

Fig. 3 is a front elevation view of the
medication dispenser system of Fig. 1, with a plurality
of medication storage tray drawers;

Fig. 4 1is a perspective view of a dispensing
mechanism of the medication dispenser system of Fig. 1;

Fig. 5 is an enlarged view of the dispensing

mechanism of Fig. 4; and

Fig. 6 1s a Dblock diagram of the medication
dispenser system of Fig. 1;

Fig. 7A 1s a schematic view of a palr of
fingers of the medication with an oral-solid medication
1tem grasped by one of the fingers; and

Fig. 7B 1s a schematic view of the pair of
fingers of the medication dispenser system with oral-

solid medication items grasped by both fingers.
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DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to the drawlngs and, more
particularly, to Fig. 1, a medication dispenser system
for dose packs 1s generally shown at 10. More
specifically, a plurality of elements of the medication
dispenser system 10 have been removed to 1llustrate a
dispensing mechanism 12, and 1its relation with a support
table 13. The support table 13 1s provided to support
dose packs. . '

In a preferred embodiment, the dispensing
mechanism 12 is displaceable along three translational
degrees-of-freedom (hereinafter DOF), as 1llustrated by
directions X, Y and 2 1in Fig. 1. Moreover, 1t 1s
contemplated to provide a translational or rotational
DOF to an output arm 20 of the dispensing mechanism '12,
as will be described hereinafter.

More specifically, the dispensing mechanism 12
has a first support beam 21 operatively mounted on a
palr of vertical posts 22. The vertical posts 22 are
typically a pair of linear actuators, with the moving
portion of the 1linear actuators connected to opposed

ends of the first support beam 21 such that the first

support beam 21 is displaceable along the Z direction.

A second support beam 23 (e.qg., linear
actuator) is operatively connected to the first support
beam 21, such that the second support beam 23 1is
displaceable along direction X with respect to the first
support beam 21. For 1instance, the first support beam
21 1s a linear actuator, with a moving portion of the
linear actuator connected to the second support beam 23.

A carriage 24 (e.g., moving portion of a
linear actuator) 1s mounted to the second support beam
23, and 1s displaceable along direction Y with respect
to the second support beam 23. The carriage 24 supports
the output arm 20. An actuator 25 1s provided for the

independent actuation of the output arm 20 with respect
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to a remainder  of the dispensing mechanism 12.

Accordingly, there are two degrees of actuation for the

dispensing mechanism 12 in the vertical direction.

In a first configuration, the actuator 25 1s a

linear actuator providing an additional translational

degree of actuation, along the Z axis. This linear
actuator 1is preferably used for the capsule-grasping
movements of the output arm 25. In such a case, the

actuator 25 1is advantageously smaller and more poOwer-

efficient than the linear actuators of the vertical

posts 22, considering the numerous displacements to be

performed by the output arm 20.
Alternatively, the actuator 25 is a rotational

actuator, such that a rotational DOF is provided for the
output arm 20. The actuator 20 may also combine both a
translational and a rotational degree of freedom.

It is seen 1in Fig. 1 that the output arm 20
has two rows of seven fingers 26 (illustrated as fingers
26 and 26’). Each of the fingers 26 is provided so as
to carry an oral-solid medication 1tem or tablet
(hereinafter "medication item" for simplicity purposes)
from storage trays to dose packs, as will be described
hereinafter. In a preferred embodiment of the present
invention, the fingers 26 each have a suction tip, by
which medication items are releasably connected to the
fingers 26.

Alternatively, a second series of seven
fingers 26’ can be provided in parallel with the first
series of fingers 26. 1In such a case, the second series
of seven fingers would be of different sizes (e.g.,
smaller) to be capable of grasping smaller medication
ltems. A trap (not wvisible ) 1s then actuated to
determine which set of the fingers 26 1s moved
downwardly to grasp medication i1tems.

Referring to Fig. 2, the medication dispenser
system 10 1s shown having a medication storage tray

drawer 30, and a plurality (i.e., eight) of dose packs

- 10 -
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31 on the support table 13. It is seen that the dose
packs 31 have a 28-receptacle format, in that each pack
31 has 4 doses per day for a 7-day period. A few of the
receptacles of the dose packs 31 are shown as 31A. It
5 1s pointed out that, although the dose packs 31 are
illustrated in a 28-receptacle format, other formats of
the dose pack 31 may also be used, for instance, with
more or fewer than 28 receptacles.
Therefore, the output arm 20 of the dispensing
10 mechanism 12 is displaced along the axes X, Y and Z 1in
order to transport medication items from the medication
storage tray drawer 30 to the dose packs 31.
Each of the medication storage tray drawer 30
has a plurality of storage trays (one of which 1s shown
15 at 30A), each storage tray 30A containing one type of
medication 1tems. It is also contemplated to provide
the storage trays with <covers, which covers are
perforated with openings sized as a function of the size
of the medication items. Such covers would ensure that
20 . only one capsule per finger 26 exits the storage tray.
Accordingly, the output arm 20 is displaced to a
position above one of the storage trays 30A, whereby the
fingers 26 are 1n position to each collect a medication
item. This is as a function of the doses required 1in
25 the dose packs 31, as will be discussed hereinafter.
Therefore, by the use of seven fingers 26, the

receptacles of one of the dose packs 31 may all be

filled simultaneously for a first time period for all
seven days with one capsule of medication.

30 Referring to Fig. 3, the medication dispenser
system 10 1s shown having a plurality of medication
storage tray drawers 30, stacked vertically. The
medication storage tray drawers 30 are typically set
back, and are displaceable to a drawn position of

35 Fig. 2. More specifically, each of the medication
storage tray drawer 30 may be translated to and from the

drawn position of Fig. 2, so as to be used as a supply

~11 -
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for the output arm 20 of the dispensing mechanism 12.
The dispensing mechanism 12 1is used to pull any one of
the storage tray drawers 30 to a supply position (as
illustrated in Fig. 2). Alternatively, the opening and

closing of the storage tray drawers 30 may have its own

set of actuators.
As the output arm 20 1s displaceable in the Z

direction as described previously, the output arm 20
travels to the height of the storage tray drawer 30 soO
as to collect medication items to be dropped 1into the
appropriate dose packs 31. Once the dose packs 31 are
filled with available medication from the storage trays
30, the dose packs 31 may be pulled away from the
dispensing mechanism 12. More specifically, 1t 1s
contemplated to provide the support table 13 with

telescopic arms or a like translational mechanism 1n the
Y axis, such that a portion of the support table 13 can
readily be moved away. This configuration enables a
second series of dose packs 31 to be filled while a
first series of dose packs 31, pulled away from the
dispensing mechanism 12, 1s hand-filled by the operator
with medication not stored 1n the medication storage
trays 30.

Referring to Figs. 4, 5, 7A and 7B, the
dispensing mechanism 12 is shown in greater detail.
There 1s 1llustrated in Figs. 7A and 7B a pailir of the
fingers 26, respectively illustrated as fingers 26A and

26B in accordance with another embodiment. The fingers
26A and 26B are provided with a ring 27. Accordingly,
the fingers 26 are mounted to a support 29 of the output
arm 20 so as to be displaceable 1n translation along the
Z axls, and are naturally in the position illﬁstrated 11
Fig. 7A as being pulled by gravity because of the ring
27. When the fingers 26 are displaced downwardly to
capture medication 1items 40 1n the receptacles 30A of
the storage trays 30, 1t may be required for one of the
fingers 26, such as the finger 26B of Fig. 7B, to be

- 12 -
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moved lower than other finger 26, such as the finger
26A, to capture a medication item 40.

In order to stop the movement of the fingers
26 having captured a medication item, the fingers 26 are
freely mounted onto the support 29 so as to be
displaceable vertically, while being pulled downwardly
by the effect of gravity. Accordingly, the risk of
having a medication item dislodged from one of the
fingers 26A is reduced by this suspension mechanism.

In a preferred embodiment, the fingers 26 are
each connected to a vacuum system, such that a tip of
each of the fingers 26 1s subjected to a pressure
differential from ambient pressure, that will be of
sufficient magnitude to grasp a medication item.

The suction at the tip of each of the fingers
26 will be controlled individually, such that any
combination of the fingers 26 can be actuated over the
7-day period represented by a row of the dose packs 31.
This is typically performed by on/off valves between the
vacuum source and the tips of the fingers 26.

It is also contemplated to provide each of the
fingers 26 with pressure sensors, so as to determine
whether a medication item has been grasped by the
respective fingers 26, and whether the medication item
has been released at the appropriate position of the
output arm. It is contemplated to use other types otf

sensors, such as optical sensors (using LED's).

Referring to Fig. 6, a medication dispenser
system 10 1s shown having a controller 100 associated
with the dispensing mechanism 12. The controller 100 1s
typically a processing unit that 1s programmed ¢to
operate the preparation of a plurality of dose pack jobs
as a function of an inventory of medication 1tems
present 1n the wvarious levels of storage trays 30

(Fig. 3), as a function of patient prescription files

entered i1n the system 10.

~13 -
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The controller 100 1is therefore connected to
an interface 102, by which a wuser person (e.g.,
pharmacist, chemist, technician), enters various Jobs.
The jobs to be performed are patient prescription files
in the form of oral-solid medication 1tems to be
converted into dose packs associated with the patient
(i.e., customer). The jobs are typically entered as
digital files, or may be entered manually through the
interface 102. The interface 102 has a display screen,
as well as associated peripherals, such as a keyboard,
mouse, disk drives, printer, internet/ethernet ports.

A dose pack calculator 104 1is also provided 1in
assoclation with the controller 100. The dose pack
calculator 104 creates a dose pack profile from the
patient prescription file. The dose pack profiles
comprise: (1) an identi'fication‘ of the storage tray 30A
from which medication items must be grasped, and (2) the
receptacles 31A of each dose pack 31 in which the
medication 1items will be received. Accordingly, the
dispensing mechanism 12 receives a series of maneuver
instructions to fill the dose packs. The dose pack
calculator 104 1s associated with the controller 100

which actuates the dispensing mechanism as a function of

the dose pack profiles.
A database 106 1s provided 1in association with

the controller 100, such that the various 7jobs (1.e.,
patient prescription files having been converted to dose
pack profiles) may be stored 1in the wait of being
performed. It 1s contemplated to store dose pack
profiles of sgspecific customers, 1n such a way that a
customer’s 1identification may be the only information
required through the 1interface 102 to order the
preparation of a dose pack from the controller 100 for
that customer.

A confirmation sensor 108 1s connected to the

controller 100 and 1s actuated as a function of commands

from the controller 100. The confirmation sensor 108 is

- 14 -
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provided to determine whether a medication item has been
dispensed 1into a ©prescribed receptacle 31A. The
detection data is sent to the controller 100 by the
confirmation sensor 108, whereby the controller 100 will
update its accounting of the medication items dispensed
in a job.

The confirmation sensor 108 may take various
configurations. For instance, it has been described
previously that the fingers 26 may be provided with a
pressure Sensor. The confirmation sensor 108 may be
such pressure sensors, wilith pressure profiles being fed
to the controller 100 has detection data. The pressure
profiles are then interpreted by the dose pack
calculator 106 to determine whether the medication 1item

has been successfully dispensed in the appropriate dose

pack 31. |
Alternatively oxY additionally, the

confirmation sensor 108 may be a visual or optical
sensor, that is configured to detect the dispensing of a
medication item into a prescribed receptacle 31A, sO as
to confirm that a medication item has been dispensed.

The controller 100 1s connected to the
dispensing mechanism 12 so as to actuate the DOFs and
the suction of the dispensing mechanism 12. More
specifically, the controller 100, by way of 1its
association with the dose pack calculator 104, will
convert dose pack profiles into a plurality of actuation
commands of the dispensing mechanism 12. More
specifically, as a function of the position and level of
the medication into the storage trays 30A of the storage
tray drawers 30, the controller 100 will actuate the
linear and rotational actuators of the dispensing
mechanism 12 as well as the grasping action of the
fingers 26, so as to dispense appropriate medication
items into the prescribed receptacles 31A of the dose

packs 31.

- 15 -
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Therefore, in order to perform a Jjob
associated with a single patient prescription file, the
medication dispenser system 10 will obtain  the
prescription file from the interface 102 or from the
database 104.

The patient prescription file 1is converted by
the controller 100, 1in association with the dose pack
calculator 104, 1into a dose pack profile comprising a
plurality of displacements and actuations of the
dispensing mechanism 12, as a function of the position
of the medication items 1n the various storage trays 30A
(Fig. 3), and of the position of the dose packs 31 on
the support table 13.

The dispensing mechanism 12 will then proceed
to the displacement of medication from the storage trays
30A to the dose pack 31, with the confirmation sensor

108 confirming that a medication item was appropriately

dispensed as prescribed.
The controller 100 will account the detection

data from the confirmation sensor 108. The 1nventory
data of the dose pack provided by the controller 100
will result in feedback as to the completion of the job.

The medication dispenser system 10
advantageously has the capacity of displacing a
plurality of medication 1tems at once. More
specifically, 1t has been observed that prescriptions
often require a same medication item to be taken over a
7-day period at a same period of a day. The dispensing
mechanism 12 therefore has the capacity of grasping
seven medication 1tems 1n one displacement from the
storage tray drawer 30 to the dose packs 31.
Alternatively, the rotational DOF of the output arm 20
could be used to grasp medication items from different
trays 30A of a same storage tray drawer 30.

In order to minimize the number of movements

performed by the dispensing mechanism 12, and therefore

accelerate the completion of the jobs, it is considered

- 16 -
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to proceed by filling all receptacles 31A of all dose
packs 31 with a first type of medication 1tem.
Accordingly, the appropriate storage tray drawer 30 1s
opened once, and the distribution of a first type of
medication from that storage tray drawer 30 1s performed
for all rows of the dose packs 31. Once the
distribution of the first type of medication 1s
completed, the distribution of the medication for a
second type of medication item 1s performed, from the
same storage tray drawer 30. These steps are performed
until all types of medication items from that same
storage tray drawer 30 have been distributed. The
dispensing mechanism 12 then switches to another storage
tray drawer 30.

Some types of medication may be absent from
the storage trays 30. In such cases, it 1s contemplated
to manually fill the dose packs with such medication
before or after the preparation of the dose pack with
the medication dispenser system 10. A report 1s
typically produced to i1ndicate what medication 1tems are
absent from the storage tray 30 to complete the 7job.
The report typically contains a sequence to follow to
fill the dose packl In an embodiment, the support table
13 has on its surface an array of sequential numbers
sized such that each receptacle 31A on the support table
13 has 1ts own 1location 1identified with one of the
sequential numbers. The report 1dentifies the
receptacles 31A with their sequential number, and
indicates what medication item 1s required in the
1identified receptacles 31A.

In order to verify the contents of a filled
dose pack, one contemplated solution 1s to have the
interface 102 print out a report sheet that is arranged
in an array representing the arrangement of receptacles
31A of the dose pack 31, for every completed job, with
the report sheet featuring the number of medication

items required 1in each receptacle. As the dose packs 31

_17 -
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are typically made of a transparent material, the report
sheet is superposed with the filled dose pack 1n such a
way that the receptacles 31A are 1n register with the
respective number of items. Accordingly, by seeing the
number through the receptacle 31A, the wuser can
determine if the number of items in the receptacle 31A
matches with the number seen through the receptacle 31A.
Tn an embodiment, the report sheet 1s the sheet used to
seal off the filled dose  pack. Accordingly,
verification can be performed when the dose pack 1s
filled and sealed.

It is suggested to have appropriate personnel
review the jobs performed with the dose packs, to ensure
that the prescriptions have been respected. For
instance, the interface 102 preferably has a printer,
such that a check 1list could be printed out for the
review of the contents of a dose pack by a pharmacist
prior to the dose pack being sealed off.

In order to refill the storage trays 30A, 1t
is considered to operate with bar codes as a safety
measure. For instance, the user may be required to scan
a bar code on each storage tray drawer 30, on each
storage tray 30A and on the refill container prior to a
refill. The medication dispenser system 10 then

executes a comparison between bar codes to confirm that

the storage tray can be refilled with the contents of

the container.

- 18 -
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1. A system for filling medication dose packs wilth
oral-solid medication items, comprising:

at least one storage tray, with the at least
one storage tray storing a specific type ot oral-solid
medication l1tem;

a table supporting at least one dose pack
having a plurality of receptacles arranged 1n Irows, with
each receptacle associated with an intake time and date
of a patient prescription file;

a dispensing mechanism having at least tTwoO
fingers each for grasping by suction an oral-solid
medication item, and degrees of freedom to displace the
at least two fingers from the at least one storage tray
to the dose pack, to transfer the oral-solid medication
items from the at least one storage tray to the
receptacles of the dose pack; and

a dispenser controller for determining the
specific types of oral-solid medication items required 1n
the receptacles of the dose pack as a function of a

patient prescription file, and for actuating the

dispensing mechanism to control displacements and the
suction thereof to fill the dose packs from the patient
prescription file, the suction of each one of the fingers
being actuated independently to selectively grasp and
dispense one unit of the oral-solid medication items with
only one of the two fingers while at least another of the
fingers 1is concurrently unactuated 1in suction to grasp

and dispense oral-solid medication items.

2. The system according to claim 1, wherein the
dispensing mechanism has three translational degrees of

freedom.

3. The system according to claim 1, whereln the

pl—

fingers of the dispensing mechanism move along a vertical

degree of freedom to grasp oral-solid medication 1items

from the at least one storage tray, and move along two
- 19 -
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degrees of freedom 1in a horizontal plane to move the

fingers from the at least one storage tray to the dose

pack.

4, The system according to claim 3, wherein the

vertical degree of freedom is actuated by a first degree

of actuation for movement of the fingers in grasplng an
oral-solid medication item, and by a second degree of
actuation for movement of the fingers from the at least

one storage tray to the dose pack.

5. The system according to claim 1, wherein the
dispensing mechanism has seven of the fingers, with the
rows of the dose pack each having seven receptacles to

represent seven days of one week.

6 . The system according to claim 5, wherein the
fingers of the dispensing mechanism move along a vertical
degree of freedom to grasp oral-solid medication 1tems
from the at least one storage tray, and wherein each said
finger has an independent suspension to absorb vertical
movement once the finger has grasped a oral-solid

medication item.

7. The system according to claim 1, further
comprising a plurality of the at least one storage tray,
with each said storage tray storing an own type of oral-
solid medication item, wherein the storage trays each
have openings through which the oral-solid medication
items are drawn by the fingers of the dispensing
mechanism, the opening being sized as a function of the
dimension of the oral-solid medication 1tem to ensure at
most one of the oral-solid medication i1tems 1s carried by

each saild finger from the storage trays to the dose pack.

8 . The system according to claim 1, further

comprising at least one sensor for each said finger, for

- 20 -



CA 02662873 2013-06-05

the dispenser controller to confirm that an oral-solaid

medication item is grasped by the finger.

9. The system according to clalm 8, wherein the
sensor is at least one of a pressure sensor monitoring a

pressure in the finger, and an optical sensor monitoring

a tip of the finger.

10. The system according to claim 1, further
comprising an interface producing a report identifying
oral-solid medication items required to manually complete

the dose pack as a function of the patient prescription

file.

11. The system according to claim 10, wherein the
support table has on 1ts top surface sequential
characters for each receptacle of the dose packs, and the
report indicates a medication item required in a

receptacle using the sequential character.

12. The system according to c¢laim 1, further
comprising an interface producing a report sheet arranged
in rows in accordance with the dose pack and identifying
a number of oral-solid medication 1items 1in each
receptacle, whereby superposing the dose pack 1n
transparent material with the report sheet enables to see
through the receptacles of the dose pack said number of
oral-solid medication items required in respective ones

of the receptacles of the dose pack for wvisual

inspection.

13. The system according to claim 12, wherein said
report sheet seals off the dose pack to package the
medication items 1in the dose pack, the report sheet

having a patient identificatilion thereon.
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14 . The system according to claim 1, comprising two
of said tables, such that a first of the tables 1s
displaced to a verification position when filling 1s

completed while a second one of the tables 1s displaced

to a filling position.

15. The system according to claim 1, wherein the

dispenser controller has a database to store patient

prescription files.

16. The system according to claim 1, wherein the

table supports a plurality of dose packs, and the

dispenser controller fills the dose packs simultaneously

as a function of different patient prescription files.

17. The system according to claim 1, further
comprising storage tray drawers being displaceable to a
drawn position, with each said storage tray drawer

supporting at least one storage tray, the storage tray

drawers displaced to the drawn position to expose the

storage trays thereof.

18. The system according to claim 17, wherein each

said storage tray drawer has a plurality of the storage

trays.

19. The system according to c¢laim 17, wherein the
dispensing mechanism connects to the storage tray drawers

to open/close the storage tray drawers to/from the drawn

position.



CA 02662873 2009-03-09

PCT/CA2007/001613

WO 2008/031213

1/8

10

-1

74

N




CA 02662873 2009-03-09
WO 2008/031213 PCT/CA2007/001613

2 /8

JUA

s L o
o §cB €08 G P ¥ &

OOOOOOO

FOA

10
74
<l



CA 02662873 2009-03-09

WO 2008/031213

74

<

55 - ' \ )
Z] y S A A " - S OSSN ———" .__LL J
T !"' R R A X P oo iy | e S R -
..JL...-_.".__JL_“__JL..-".__' : _.__IL_H__JL_]I_._JL..JL._._H__IL_'L._J
——r %,

<6

15

3/8

A/

—O¥

PCT/CA2007/001613

A —— -l sl

1L n o } m - m . n ll__l
| N | 7 { A I | A | S ¢ N | A | Y | A | N | AN |
l

| i N
| | | | | | | ¥ | | A | S+ | AN | NN | N | SO | |

I

I

R | | | | | | | Y | | Y { N | Y| N | N (N | N N |
L JL JU J J J JU J I L Ju JL JL I L L e It L L e )

L S L L L L L L L I L L L
R | | | (I | | A | A | S | A | Y [ I | A | AN | N | N | S | B
I

T | T | S | | Y | N | N Y N | Y /Y | NN | N | B |
JL I e Je JeJe JL Je Je e Je U e Jb e JL JL Ju JL L

1

|
l
I
L

1 ) | | | | 1 | O | | U | N | Y | St | | A | N | O | N (
mn n _ n _m m i "
[ | | | | | | { A { [ | Y | Y | | | A | A | N | N | NN | N |
T | T | R | T | N | | N | | A ¢ N | | | | | O | Y A | AN | N | I
T | O | T | { R | | | ¢ | | Y | Y | Y | | | A | A /N | SO ¢ N | B

T | S | A | N | NSRS | S | U | | | | Ny ¢ s | N | S | N | U | ey | A | s § B |
| I 1 O A | £ R A | S ¢ L LI L | 1 L

N | T | ¢ | | | | | Y N | N | N ) N | N | Y [ | SO | BN | S
SR | [ | | | | Y I | A | | | U | Y { | A | Y| N [ | B
I | | | [ | | | | | A | A | SO | N | N

Tl U U L L JL L L I L It b L L L
— T o 0 n } } B 1 11 T

) LL)
| | Y | Y | S | | A | | | Y | N | N | NS | B
N | | | R A | R | N [ | N | N | SO | B
|

N | | N | | Y | Y | A | Y | Y | NN | B |
YIRS | SR | NN | NN | VNN | M | M {

[/

\ /|

' R | |
TS | TR | T | | N | N | T I | | | | T | IO N |
Coon o i

|

=L
L B | J%’f .
T T T O 1= < =P = = O W

L L L D B L AL T M HE
T | [ I | I , . W R T N | O [
(I T o I A A

T I T = ol == 0

®
LU L L L L Jiemre e L U JL JL L I L )
m— 0N | I I | O L | ) | 1 O | DR | TR L DR i
T T T TR T TR N TN TN | R | N I | onononn
T T T T | N | NN R T T RN S R I | oo non
T T T | T T | I O [ oo
L L L L JL JU JL b U b S0 Je 0 0 I J0 I I__JI__H__Jr
S L S| ! O L O | L

T T | T T T T | T | O (I I
T T | | T | T T T T | O I T

T TS T O N N N O | I

u I - . . J i JC JC JC JC Jo JC ., J
i m m T T 1w nm m n m m m 1m 1o 1m m T

[ A (I | | U | Y | |t | | A | | Y | Y | N | N | | N | N | B
| | T | | | Y | | | | | | | Y| | N N [N | N | B
| | A I | | | | T | | [ | S A | A | N | | N N |

|
I
1
LooJe Je 6 b Je Je e I JU JL 0 6 L L JU i I L)

NN | [ | | | | I | | | | | N | A | N N | AN | A | B |
N | | | | | | | | | | | N (Y | Y | N | Y [ Y | B | N |
N | | Y | | | | Y | | | | | Y | A | A | N | N | S | B | N |

|

l

|
[ | Y | I | O | VR | | N | O | N | Ot | A | s | S | N | s | O | e | WS | I | WS | S
mm o T i T m nm v m m m T w w1 i 1m0

NN | | | { | S | S [ | T | N | Y | A | | AN AN | NN | BN | S |
N I | A | | S | | N | | | | | Y | N | | N | SO | B
R | | S | | | | | | A | A | | A | N | A | A | A | N | NN | NN | N

| NN | N | NN | N N | NN | SN | M | B {

RN | | | | | | | | A | | Y | | | A | A | O { N | N | IO | N
| | | | | | | | [ Y J Y N Y | RO | A | NN | NS | B
N | | | | | A | S 1 | | | A | ¢ | [ | SO | AN | N | AR | NN | B
| U | N | | | S | S | e | o | | A | I | | | s | N | G | B § S | H | Wy

L L Ju Je e b JL Ju b L Jt Ju Ju JJe JU L JL L L L
(I | I | I | S| NN | NN | SN | NN |

-

| | | RO | | S | S | I | I I R | | | O | DO | O L L L
T | | I [ 1 | | 1 | | T | | Y N ¢ ENS | S | S | N © AN | NN | N | B
‘I | | | | N | O | o | O | S | | | Y | N | SO | A | O I

p— ) S———) S—— ] S—— ) S—— ) S—m— ] wviieis § it | SS—— | SS—" { SS— ] SS——" ] ST ) Sy | A | st | Sum—" ) S— ) Sp—" S—— S——

M | S B | S | S | S| SRS | B B B | | | B | S | S | B |
VIS RS RS | SR | SHNNN VNN | NS (NN | SRS | SN | OO TN | WO | B | N

3 L | D | OO | A R { IR L L L L
T L | | ¢ | St | A | | A | N A | A | I | A | N | N | N | N | Il
Sl JU L e L b JL JL L U e JL Il JL U L L L J

I

= _J

10

74

J0

4

29

12

Z0



CA 02662873 2009-03-09

PCT/CA2007/001613

WO 2008/031213

4 /83

74




CA 02662873 2009-03-09
WO 2008/031213 PCT/CA2007/001613

5/8




CA 02662873 2009-03-09

PCT/CA2007/001613

WO 2008/031213

6/ 8

_—ft=—zL

SHOVd 4500

08
NS dYD SAVYL IOVHOLS
740 3SVITI —

NOILO3L3A WNSIA-~_/ P
I..||.I.I|||||I...lI...I|||||l.l..l..||||||.|.l||||.l||l. Is.l..ll.l..l.ll.l.l.lNV\ lllllllllllllll
/ NOILD3L3A g/ <
. WOISARG ~. 3INSdVD

g0 VASIA 40 ONIdSYHO

507 dOSN4S
NOILVINGIINOO

WSINVHOIN
ONISN3dSId

TVNDIS

NOILYNLOY F———NOILYNLOY 114 NOILdIgIS3ud “

INdILlvd “

v1iva 007 |

Sd11404d NOILI414Q W |

AOVd 3S00 T

d4T1041LNOD \MIYd 3500 _

- S371404d vLvQ 3740¥d _

AOVd 4500 M0Vd 4500 _

907 3113 NOILdI40S3dd 207

INdlLlVa 31vddN
S0l o) AISEIIN NOILVINHOANI 807

c0/



CA 02662873 2009-03-09

PCT/CA2007/001613

WO 2008/031213

7]8

J0

LS S . AL L A L L L L L L A L L L S R S LS SN S RS LSA S SA S SLASNSSSSSSSSSSTSN

N

A 85 & & 8 B Y & L & a7 A

AN
. al

m,
N
-4
w I
e\ N

2 S 2. R E 5 8 8 8 L L L L L L S L S S S N NSNS NS SN SN TSNS NSNS SR NN S
L L L L L LL L LL L L L L L L L L L L L L L L L Ll esddl

&£ & £ 4L

AR
it
EARY

T TP ETESEEGEEELE LT L ELEEELELEEEE NS “‘\\\\\\\\\‘.\
e e e A e e s e e A A L A A A A A A A A A A N L S A AR RN S RS SRS NS N

L. £ 4 & .4

s .

Frry

R
WD
R

- * m IJ&O
1 X4 X\

1 P
' \
v. ‘@z AR
o > rdd\
A hARSS NS N NSNS\ """ """ "“"""“"“"“"““"""“"“"""“""hwna"wns"La"nauN
L & & & & & &8 F 7 &y r g g 9y Fy .y sy sy yyyyyyyyyysyyyyd “-‘--‘.‘.‘

£ 7 & L)

.

VTG RTINS TSRS ST DTEEEEEDTDE
S 32 5 32 5 S B8 A A A L e L RS A A AN S RS AL AR R A LA S S SSSSSSSSSELSSSESS

d £ 7 4d

BN

FEFryr

—— A 20

, BN

' saSahTh T hTahahThThTthshhs T s\ hwhnhwh T s hTihnhwhah s hwshhwhwhwhwshwhwantren LA aNS
. AT TTTTTFTETTTTIIFTFETFF TS FE SIS T ISy sy rssSry

\¢

. T

— ——— &K

1N
=

AL
(AN

A
2 3 A R 3 RS R RN S R 8 R S N R S R R S R SRS NSNS SSNSSSSSSSSSES

-
N

VAV i A &

-
\
s
=
o
o =

<64

JUA

<0

—oEFFry

40

AR
— m.m@w;m

,..,
AS

S 2 2 S O L L A L LA AL S A AL A A A L S e A A A AL A YA S S A N NSNS NS

”~

A 8 &V AV & S A B &P 49 5 5 AP D e

40

_ /A



PCT/CA2007/001613
8/ 8

CA 02662873 2009-03-09

WO 2008/031213

J0

L A S S A S S S N S N S S S S L S A S S L S S A A S S A N S A SN S A S S S S S S A S S S SSASSSY Y S

AV AP 4V & & i & &P W i 5 & e

A AR A A A AL LA A L L A L A S A A GMLAeASCAALAAAALALTALSL AL ASTShAYSRAvCh LS
WA TSNP TOEOTIPOOTONTOOT IS FIFSESYS

e
U VAR

T2 LR LR d LRl LRl LRl lr el
TE LCE E A e A LE A A A SCE LE LA E L A EAE A LT LT L AAIL TR LAEAT LR LA LG RAbA v seah v aahann.

. _ s
m S

' ML LI L L L L L L L L L L L L L L L L T L L L N L S S R N SN NSNS NSNS SY

| ' W
G

TP TEITETIEEOETENEE OO EEEEE
A S S A L S A S R S S S S S S A RSN N AR A A AR S AR A A S S N NSNS SANS AN LN

G5
A
TR

A L L L N L . L L L S S S L S N LS S S NSNS SSS NSNS SN
WP T TSI EFENEOFEET TSI SEENEGSSSYD

_ AR
SN
RN

A S S 2L L L R L LRSS LA L R S SRS RN R S AN N N NN NS LSRN AN S NN

KA
,-m.w\,.g\?l,m”

M »wu

AR LA AR A R A E AR A A AR AR R AR L R Lt LA AR A LR R LR LCE LR LR R LR LRCRRR R R LR aSh

. |
WAV 55 &V &

<O

FOTTIFy

L v NP

VAN 4V A A

o | |]=
== L

\
i

<Y
<64

N
A

| .
—
AW &5 B 85 S L A A 5 & i 5 & e e

\
JUA

/b

40

40



b7



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - abstract drawing

