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DRUG DISPENSING CABINET HAVING A DRAWER INTERLINK,
COUNTERBALANCE AND LOCKING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority from U.S. provisional application serial no.
60/402,282 filed August 9, 2002 entitled Drug Cartridge and Cabinet for Holding the
Same, the entirety of which is hereby incorporated by reference, and U.S. provisional
application serial no. 60/458,160 filed March 27, 2003 entitled Secure Medicament
Dispensing Cabinet, Method and System, the entirety of which is hereby incorporated
by reference. The present application is related to U.S. application serial no.

filed herewith and entitled Dispensing Device having A Storage
Chamber, Dispensing Chamber And A Feed Regulator Therebetween and U.S.
application serial no. filed herewith and entitled Secure Medicament

Dispensing Cabinet, Method and System.

BACKGROUND OF THE INVENTION
[0002]  The present invention generally relates to storage cabinets having sliding
assemblies. More specifically, the present invention relates to a storage cabinet
having interlinked and counter balanced drawers where each drawer of the cabinet is
inclined downward from the rear of the cabinet and is movable between an open or
extended position and a closed or retracted position so that 4when an operator releases
one drawer from the cabinet, the counter balance force will ease the drawer into the
open position. If the operator releases a second drawer from the cabinet the first
drawer is retracted into its closed position within the cabinet.
[0003]  Storage cabinets for stowing and organizing contents have been known for
many years. Such cabinets typically include a plurality of drawers. Contents are
stowed in the drawers of the cabinet for access by workers. These storage cabinets
are positioned in the workplace and the storage cabinet leveling feet adjusted to bias

the drawers horizontally or with a slight incline toward the rear of the cabinet.
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[0004] When the drawer is horizontally positioned, the drawer can be extended or
retracted with little effort by a worker. Storage cabinets and drawers may contain
worker operated drawer latches to maintain the drawer in the closed position.
Another method is for the storage cabinet drawer guides to incorporate detents in the
fully retracted position to maintain the drawer in its closed position.

[0005] Some storage cabinets are designed with a slight incline toward the rear of
the cabinet to further ease the return of the drawer to its retracted position. In some
instances, this inclination creates a self-closing drawer when a minimal force is
exerted by the worker on the drawer front.

[0006]  The typical storage cabinet drawer operates under a horizontal or level
condition. When a typical storage cabinet has been biased on an incline downward
from the rear of the storage cabinet, the storage cabinet and drawer design does not
prevent it from quickly opening due to its own weight. This quick and unexpected
drawer opening may damage the drawer or storage cabinet and could potentially
injure the worker.

[0007]  Accordingly, it would be advantageous for a storage cabinet for operating
drawers with a significant downward incline away from the rear of the cabinet to be
easy to operate by the average worker. Further, it would be advantageous to interlink
multiple drawers to limit only a single drawer from being extended at any one time.
Further, it would be advantageous to prevent unauthorized entry to the drawer
contents and insure the worker is properly positioned to guide the drawer to a safe

extended position.'

BRIEF SUMMARY OF THE INVENTION
[0008]  The present invention is directed to a dispensing cabinet comprising a
frame, a plurality of shelves movably connected to the frame at an angle with respect
thereto, and a plurality of drawers with each drawer carried by one of the shelves such
that each of the drawers is capable of moving between a fully open position extending
outwardly and downwardly from the frame and a fully closed position. Each of the
drawers carries at least one dispenser. Each of said drawers also carries a lock for

locking each of the drawers to the frame when the drawers are in their respective fully
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closed positions. A counterbalance is provided, and each of the drawers is responsive
to the counterbalance such that only one drawer at a time can be in its fully open
position. A controller for controlling the dispensers and, in certain embodiments, for
controlling the locks, is also provided.

[0009]  The counterbalance includes a cable connected at one end to a spring and
fixed at another end either to the frame or to another drawer. The cabinet may be
provided with locking arms carried by each of the drawers for locking each of the
drawers in its fully open position. The locking arms are pivotable and are balanced
such that upon opening a drawer to its fully extended position, the locking arms pivot
into a position to lock the drawer in its open position. The drawers may each carry a
switch such that the drawers are unlocked in response to the switch, the controller, or
both.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]  For the present invention to be easily understood and readily practiced, the
present invention will now be described, for purposes of illustration and not
limitation, in conjunction with the following figures, wherein:
[0011]  For the present invention to be easily understood and readily practiced, the
present invention will now be described, for purposes of illustration and not
limitation, in conjunction with the following figures, wherein:
[0012]  FIG. 1 is a front perspective view of a medicament dispensing cabinet;
[0013]  FIG. 2A is a left-front perspective view of a medicament dispensing drawer
with the far left dispensing device removed and the lid opened on the far right
dispensing device;
[0014]  FIG. 2B illustrates details of the chute, chute gate, and gate release;
[0015] FIG. 2C illustrates details of a display, annunciator and a cell label;
[0016]  FIG. 3A is a lefi-front perspective view of the medicament dispensing
drawer as shown in FIG. 2 with the instructional fascia panel in the open position;
[0017]  FIG. 3B is a bottom view of the medicament dispensing drawer of FIG. 2A
with all three dispensing devices and the shell removed;
[0018]  FIG. 3C illustrates the motor disc block and cell drop out opening;
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[0019]  FIG. 4 is a perspective view from the top of one embodiment of the
dispensing device of the present invention with its lid opened;

[0020] FIG. 5 is a top view of the dispensing device shown in FIG. 4;

[0021] FIG. 6 is an exploded view of the dispensing device of FIG. 4;

[0022]  FIG. 7 is an exploded view of the upper hopper and lid;

[0023]  FIG. 8 is an exploded view of the hopper disc assembly and feed regulator;
[0024] FIG. 9A is an exploded, perspective view from the top of the feed
regulator;

[0025]  FIG. 9B is an exploded, perspective view from the bottom of the feed
regulator; ‘

[0026]  FIG. 9C is a perspective view from the top of the feed regulator:

[0027]  FIG. 10 is a cross sectional view of the embodiment of the dispensing
device of FIG. 4;

[0028]  FIG. 11 is a perspective view from the bottom of the dispensing device of
FIG. 4, )

[0029]  FIGs. 12A and 12B are exploded perspective and cross sectional views,
respectively, of another embodiment of a dispensing device;

[0030] FIGs. 13A and 13B are a side view and a perspective view, respectively, of
the upper hopper and feed regulator of the dispensing device shown in FIGs. 12A and
12B;

[0031] FIG. 13C illustrates the feed nozzle, trap door valve and float;

[0032]  FIG. 13D illustrates details of the lid closure;

[0033]  FIG. 14 illustrates a butterfly valve which may be used in place of the trap
door valve for purposes of regulating feed between the upper hopper and the lower
hopper;

[0034] FIG. 15A illustrates an automatic guillotine valve and FIG. 15B illustrates a
manual guillotine valve, respectively, which may be used in place of the trap door
valve for purposes of regulating feed between the upper hopper and the lower hopper;
[0035]  FIG. 16 illustrates a conical plunger which may be used in place of the trap
door valve for purposes of regulating feed between the upper hopper and the lower
hopper;
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[0036] FIGs. 17 and 18 illustrate variable sized nozzles comprised of two cylinders
which may be used in place of the trap door valve for purposes of regulating feed
between the upper hopper and the lower hopper;

[0037] FIGs. 19 and 20 illustrate fixed size nozzles formed of a rotating cylindrical
member;

[0038] FIG. 21 illustrates a rotating dose cup which may be used in place of the
trap door valve for purposes of regulating feed between the upper hopper and the
lower hopper;

[0039] FIG. 22 is a perspective view of the dispensing cabinet of FIG. 1 with the
drawers and doors removed;

[0040] FIG. 23 is a sectional view of the cabinet taken along the lines III - III in
FIG. 22;

[0041] FIG. 24 illustrates the detail of the drawer interlink and counter balance
system,;

[0042]  FIGs. 25A and 25B illustrate the rotatable locking arms used to hold the
drawer in the open position;

[0043] FIG. 26 is a perspective view of the drawer of FIG. 1 with the dispensing
devices removed;

[0044]  FIG. 27 is a top view looking down on the drawer of FIG.26;

[0045]  FIG. 28 illustrates the details of a locking assembly;

[0046] FIG. 29 is an electrical schematic illustrating the cabinet and drawer
controllers and associated electronics;

[0047]  FIG. 30 is a sectional view taken along the lines A — A of FIG. 27,
[0048] FIG. 31 is a front view of the drawer of FIG. 26;

[0049]  FIG. 32 is a sectional view taken along the lines 32 - 32 in FIG. 31;
[0050] FIG. 33 is a sectional view taken along the lines 33 - 33 in FIG. 31;
[0051] FIG. 34 is a right side view of the drawer of FIG. 26;

[0052] FIGs. 35A and 35B illustrate details of an override mechanism for
unlocking drawers in the event of a loss of power or controller failure;

[0053] FIG. 36 illustrates a typical bulk medicament stock bottle and label;
[0054]  FIG. 37 illustrates a typical patient prescription label sheet as used by a

pharmacy;
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[0055]  FIG. 38 illustrates a typical pharmacy layout utilizing a medicament
dispensing cabinet of the present invention;

[0056]  FIG. 39 illustrates a pharmacy computer system and medicament
dispensing cabinets;

[0057]  FIG. 40 illustrates a dispensing computer utilizing a cordless bar code
scanner in conjunction with dispensing cabinets and open shelving;

[0058]  FIG. 41 illustrates a database which may be used in conjunction with the
pharmacy computer system shown in FIG. 39;

[0059]  FIG. 42 is a high level flow chart illustrating a patient prescription filling
process;

[0060]  FIG. 43 is a flow chart illustrating the user security process shown in FIG.
42;

[0061]  FIG. 44 is a flow chart illustrating the secure pick-up procedure shown in
FIG. 42;

[0062]  FIG. 45 is a flow chart illustrating the back end verification procedure
shown in FIG. 42, FIG. 45A is a flow chart illustrating a partial fill process, FIG. 45B
is a flow chart illustrating a best fit vial sizing process and FIG. 45C is a flow chart
illustrating a return to stock procedure;

[0063] FIGs. 46A and 46B is a flow chart illustrating the dispensing cell and
dispensing device replenishment function;

[0064]  FIG. 47 is a flow chart illustrating a maintenance function; and

[0065]  FIG. 48 is a flow chart illustrating an error message routine.
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DETAILED DESCRIPTION OF THE INVENTION
[0066] FIG. 1 illustrates a front view of a medicament dispensing cabinet 10 in
which a dispensing device 12 of the present invention may be used. The medicament
dispensing cabinet 10 is comprised of a plurality of dispensing drawers 14 each
containing three dispensing cells 16. Each dispensing cell 16 is comprised of certain
electrical and mechanical components (described below) carried by the drawers 14,
which cooperate with a dispensing device 12. Each dispensing cell 16 and dispensing
device 12 form one type of dispenser although any type of dispenser, such as a Baker
Céll, may be carried by drawers 14. It should be apparent to those.skilled in the art
that the construction of the medicament dispensing cabinet 10 may be modified to
contain fewer or more dispensing drawers 14 to meet different requirements. Also,
each dispensing drawer 14 may be constructed to contain fewer than three dispensing
cells 16 or more than three dispensing cells 16. Each medicament dispensing cabinet
10 contains a cabinet controller 18 contained behind a door 19. The cabinet controller
18 is connected to a dispensing computer, filling workstation, embedded controller, or
other control device by an interface cable 20 or by a radio frequency connection used
in conjunction with a device such as a PDA (not shown in FIG. 1). Whenever the
term "computer", "workstation" or the like is used in this document it should be
broadly construed to mean any appropriate type of control device. Additional
medicament dispensing cabinets 16 may be connected to the dispensing computer or
filling workstation ‘t;y an interconnect cable 22 connected between successive
medicament dispensing cabinets 10 to form a medicament dispensing cabinet system.
All medicament dispensing cabinets 10 may be controlled by the common dispensing
computer or filling workstation. A storage area 24 is located in the medicament
dispensing cabinet 10 behind a door 25 for storing bulk medicament stock bottles,
alternative removable dispensing devices 12, or other materials or inventory.
[0067]  FIG. 2A shows a front-left view of the dispensing drawer 14 (all dispensing
drawers 14 being of a similar construction). In the present embodiment, each
dispensing drawer 14 is comprised of three dispensing cells 16a, 16b, 16¢ and a
drawer controller 46 (see FIG. 3B). Each dispensing cell 16 contains a removable

dispensing device 12 filled with medicament (not shown in FIG. 2A). In FIG. 2A, the
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removable dispensing device 12 has been removed from the left most dispensing cell
16a while the removable dispensing device 12 in the right most dispensing cell 16¢ is
shown in an opened condition (for restocking). Each dispensing drawer 14 may also
comprise an instruction fascia panel 26, a ledge 28 for temporarily holding a
prescription vial 30 or bulk medicament stock bottle (not shown). The dispensing
drawer’s ledge 28 may be used by the pharmacy worker to temporarily place empty or
full prescription vials 30 while dispensing medicament from another dispensing cell
16 into another prescription vial 30.

[0068]  Each dispensing cell 16 includes a chute 32, chute gate 34 and gate release
36, as shown in FIG. 2B. Each dispensing cell 16 also includes a cell display 38,
annunciators (e.g. LEDs) 40 and a cell label 42 as shown in FIG. 2C. In the present
embodiment, the cell display 38 consists of three alpha-numeric digits for displaying
information to the pharmacy worker while the dispensing cell 16 is operating. It
should be apparent to those skilled in the art that the cell display 38 may include
additional characters, symbols, pictures, etc. to better communicate with the pharmacy
worker. It should also be apparent to those skilled in the art that the techniques to
display information on the cell display 38 may be varied by the drawer controller in
such a manner as to effectively display more than three characters of information to
the pharmacy worker. The information display techniques may include alternating
between multiple message segments consisting of three characters, scrolling a
message from left to right through the three digits, or changing the intensity of the
display characters while either alternating or scrolling the message.

[0069]  The annunciator LEDs 40 provide immediate status information to the
pharmacy worker about the current state of the dispensing cell 16 or dispensing
device 12. In the present embodiment, the dispensing cell 16 comprises three
different annunciators 40 with each annunciator representing a single state when
illuminated. In the present embodiment, the annunciators 40 represent the dispensing
cell states of ‘READY’, ‘MAINTENANCE’ and ‘ERROR’. Multiple annunciators 40
may be illuminated at any moment in time. In the present embodiment, the
annunciators 40 are implemented using independent LEDs. It should be apparent to
those skilled in the art that the annunciators 40 may also be implemented using

incandescent light bulbs integrated into the cell display, or implemented with display
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icons on the cell display 38 which may or may not comprise a backlight that may be
provided by various light sources. Likewise, it should be apparent that additional
annunciators 40 may be added to the dispensing cell 16 to present other information to
the pharmacy worker. The cell display 38 and annunciators 40 are connected to and
controlled by the drawer controller 46 (shown in FIG. 29).

[0070]  The cell label 42 is attached to the front of each dispensing cell 16 and
provides a visual and a machine readable representation, i.e., bar code indicia 44, of
the medicament contained in the removable dispensing device 12 of the dispensing
cell 16. In the alternative, a display that presents a picture of the product, a sample of
the product or a barcode, may be used. The dispensing cell bar code indicia 44
uniquely identifies the dispensing cell 16 to the dispensing computer or other system
components for purposes discussed below. The cell label 42 also contains textual
information representing the medicament in the removable dispensing device 12.

This textual information identifies the medicament to the pharmacy worker and may
comprise one or more of the following: a drug number (i.e. either a U.S. National
Drug Code (NDC) or Canadian Drug Identification Number (DIN)), a drug name, a
generic drug name, a drug strength and dosage form, a manufacturer and a distributor,
among others, which represents some or all of the same textual information shown on
a bulk medicament stock bottle used to fill dispensing device 12. The cell label 42
may also comprise textual information representing a unique drug identification
number (e.g., NDC or pharmacy generated ID) to create a unique representation for a
medicament that may be supplied under the same drug number but having several
different physical representations due to different manufacturers, size variations, color
variations or imprints, among others. The cell label 42 may further comprise a
photographic image or illustration of the medicament to allow the pharmacy worker a
visual means to verify the medicament dispensed from the removable dispensing
device 12 and dispensing cell 16.

[0071]  The cabinet controller 18 (See FIG. 1) is connected to the drawer controller
46 (See FIG. 3B) located in each drawer 14 by an electrical or optical cable or any
wireless means to communicate instructions and data. The cabinet controller 18
receives instructions from the dispensing computer or filling workstation and

determines the appropriate drawer controller 46 and dispensing cell 16. The
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instructions or data are then forwarded to the appropriate drawer controller 46 by the
cabinet controller 18 for further processing. After the drawer controller 46 has
executed the instruction or processed the data, the drawer controller 46 responds to
the cabinet controller 18. The cabinet controller 18 in turn responds to the dispensing
computer or other control device. While the cabinet controller 18 and drawer
controllers 46 are described as separate components, it should be apparent to those
skilled in the art that the cabinet controller 18 and drawer controller 46 may be
combined in various ways, and with functions shifted among them. Additionally,
duplicate components are also intended to be within the scope of the present
invention. For example, each dispensing cell 16 may consist of its own controller
connected to the cabinet controller 18 or directly to the dispensing computer or other
control device.

[0072]  FIG. 3A is a left-front perspective view of a dispensing drawer 14 with the
instruction panel 26 lowered to provide easier access when removing the removable
dispensing devices 12 from the dispensing cell 16. Also, the removable dispensing
device 12 has been removed from the first dispensing cell 16a. Each dispensing cell
16 further comprises a pair of alignment sockets 50 that mate with alignment pins
(discussed below) on the removable dispensing device 12 to properly orient and
center the removable dispensing device 12 onto the dispensing cell 16. Those of
ordinary skill in the art will recognize that other devices for alignment may be used
while remaining within the scope of the invention. A motor drive block 54 (See FIG.
3C) driven by a motor 55 (See FIG. 3B) engages a hopper disk (discussed below)
located within the removable dispensing device 12 which is rotated to dispense
medicament from the removable dispensing device 12. The motor drive block may be
allowed to “float” to allow for misalignment. As the motor drive block 54 and hoppef
disk rotate, the medicament falls from the dispensing device 12 through a dispensing
cell drop out opening 56 and passes in front of a medicament sensor 57 (See FIG. 3C).
As the medicament passes in front of the medicament sensor 57, the medicament is
counted by the drawer controller 46. The dispensed medicament is temporarily stored
in the dispensing cell’s chute 32 awaiting retrieval by the pharmacy worker.

[0073]  Once the medicament is dispensed into the chute 32, the pharmacy worker

may release the medicament into the prescription vial 30 by pressing the gate release
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36 which will actuate a gate actuator 58 thus opening the chute gate 34 allowing the
medicament to fall into the prescription vial 30. The gate actuator 58 slowly opens
the chute gate 34 to prevent the medicament from spilling over the top of the
prescription vial 30. A gate open sensor 59 provides feedback to the drawer
controller 46 to indicate the current position of the chute gate 34, which may simply
be an 'open’ or 'closed' indication. When the gate release 36 is activated, the drawer
controller 46 will close the chute gate 34 by operating the gate actuator 58 until the
gate open sensor 59 indicates the chute gate 34 has returned to the closed position.
The chute gate 34 may be composed of a flexible material to seal the lower end of the
chute 32 to prevent any medicament from escaping while being dispensed from the
removable dispensing device 12. The flexible gate material prevents very small
medicaments from escaping from the chute 32 while being dispensed. In the present
embodiment, the gate actuator 58 may be comprised of a motor and cam which lifts
the chute gate 34. It should be apparent to those skilled in the art that other means
may be used to lift or slowly open the chute gate 34, to thereby open the lower end of
the chute 32 to allow medicament to fall from the chute 32 into an awaiting
prescription vial 30 or other container. For example, an electric solenoid may be
used to open the chute gate 34. The electric solenoid could have either a linear or
rotary motion when actuated.

[0074]  Referring to FIG. 3A, the interior surface of the instruction panel 26
comprises tabs and slots for the pharmacy worker to insert 2 medicament lot card 60
to record the medicament 62 provided by stock bottle 64 and contained in the
removable dispensing device 12. A pharmacy worker, inventory clerk, or pharmacist,
among others, may record date, time, worker initials and other comments while
performing routine maintenance on each dispensing cell 16 or removable dispensing
device 12. The medicament specific information (e.g. lot number and expiration date)
from the bulk medicament stock bottle 64 may also be recorded by the workers.
[0075] The dispensing cell 16 further comprises a dispensing device switch 66 (see
also FIG. 29) which is actuated when the removable dispensing device 12 is inserted
and its 1id 68 is in the closed position. The lid 68 of the removable dispensing device
12 contains a tab 70 that mechanically actuates the switch 66. Likewise, the tab 70

will de-activate the switch 66 when either the lid 68 is opened or the removable
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dispensing device 12 is removed from the dispensing cell 16. It should be apparent to
those skilled in the art that the switch 66 and tab 70 may be implemented in other
ways 5o as to provide information as to the state of the removable dispensing device
12 being inserted into the dispensing cell 16 or the lid 68 being in the open position.
For example, an optical or magnetic sensor could replace the mechanical switch 66
shown in the present embodiment to detect when the removable dispensing device 12
is inserted or its 1id 68 is in the open position.

[0076] One embodiment of a dispénsing device 12 will now be described in
conjunction with FIGs. 4 through 11. In FIG. 4, the dispensing device 12 is shown as
being comprised of an upper hopper 80 and a lower hopper 82. Positioned between
the ui)per hopper 80 and lower hopper 82 is a regulator (not visible in FIG. 4),
sometimes referred to as a feed regulator, as will be described in detail below. FIG. 5
is a top view of the embodiment of the dispensing device illustrated in FIG. 4 while
FIG. 11 is a bottom view of the dispensing device 12 illustrated in FIG. 4. FIG. 6 is
an exploded view of the dispensing device 12 illustrated in FIG. 4. FIG. 7 is an
exploded view of the upper hopper 80 and lid 68 and FIG. 10 is a cross-sectional view
of the dispensing device 12 illustrated in FIG. 4.

[0077]  Turning now to FIGs. 6, 7 and 10, it will be seen that the upper hopper 80
may be comprised of two components, an upper component 84 and a lower
component 86 which, when combined define an upper hopper chamber 88. The upper
hopper 80 has an upper opening 90, which may be opened or closed depending upon
the position of the lid 68, and a lower opening 92. The upper component 84 and the
lid 68 may cooperate such that when the lid 68 is opened, a chute is formed to enable
easy filling of the upper chamber 88. The upper hopper chamber 88 is sized to form a
bulk storage area for storing a plurality of medicament and may have a volume on the
order of 280 drams. The specific components used to form the upper hopper 80 are
not important. The significance of the upper hopper 80 is to form the upper chamber
88 which is used for bulk storage of medicament.

[0078] InFIG. 6, it is seen that the lower hopper 82 is comprised of an upper
platform 94 and a lower platform 96 for coﬁtaining the various other components
comprising the lower hopper 82. Those components include a lower hopper shell 98

having an upper opening 95 and a lower opening 97. Positioned within lower opening
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97 is a rotating dispensing disc 100. The lower hopper shell 98 defines a dispensing
chamber 99 (see FIG. 10) which defines the capacity of the lower hopper 82. The
dispensing disc 100 is rotatable and has a plurality of grooves 101 formed therein,
seen partially in FIG. 6 and FIG. 10. The lower hopper shell 98 and dispensing disc
100 are connected as shown in FIG. 8 to form a hopper disc assembly 102.

[0079] A feed regulator 105, which in this embodiment is contained within but is
not a part of lower hopper 82, is positioned between the upper chamber 88 and
dispensing chamber 99 defined by the lower hopper shell 98 as will be described. It
should be noted, however, that although the feed regulator in this embodiment is
contained within lower hoppér 82, in other embodiments, the feed regulator may
extend from the bottom of upper hopper 80, or may be a separate component
interposed between upper hopper 80 and lower hopper 82. The purpose of the feed
regulator is to regulate the rate at which medicament passes from upper hopper 80
into the dispensing chamber 99 defined by the lower hopper shell 98, and to insure a
minimum continuous flow between upper hopper 80 and dispensing chamber 99,
assuming capacity is available in the dispensing chamber 99 which is more likely the
case during operation. Also, the specific components used to form the lower hopper
82 are not important. The significance of the lower hopper is to form the dispensing
chamber 99 proximate to the dispensing disc 100.

[0080] InTFIG. 6, it will be seen that the lower hopper shell 98 together with the
upper platform 94 define an upper opening 103 into chamber 99. Lower platform 96
defines a lower opening 104 through which medicament dispensed by dispensing disc
100 may exit dispensing device 12.

[0081]  The regulator 105 of the present embodiment is perhaps best seen in FIGs.
9A, 9B and 9C, which are various views of the components of the regulator 105,
while the relationship between the components of the regulator 105 and the lower
hopper shell 98 and dispensing disc 100 are perhaps best seen in FIGs. 8 and 10.
[0082]  As seen in the aforementioned figures, the regulator 105 is comprised of a
cup-shaped member 106 defining a metering section 108. A connecting collar 110
extends from the bottom of the cup-shaped member 106, although other forms of
connection may be used. The connecting collar 110 is designed for connection to the

rotating disc 100 as shown in FIG. 8. When the connecting collar 110 is connected to
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the rotating disc 100, the cup-shaped member 106 (which grips the sides of feed
regulator 105 and may also have a detent 113 on collar 110 that fits into a notch 111)
rotates with the dispensing disc 100.

[0083] A bottom 112 of the metering section 108, seen best in FIG. 9A, is a flat
member having a plurality of openings 114 of various sizes formed therein . The
various sized openings 114 are provided to enable metering or feeding of various
sized medicaments. A selection plate 116 having a selection opening 118 is sized to
fit within cup-shaped member 106 and cover all of the openings 114 except for one of
the openings 114. A plurality of tabs 120 (see FIG. 9B) extending from the bottom of
selection plate 116 cooperate with an opening 122 (see FIG. 9A) positioned in the
center of cup-shaped member 106 to hold the selection plate 116 firmly in the bottom
of the metering section 108. A plurality of recesses or holes 124 (see FIG. 9B)
formed in the bottom of selection plate 116 cooperate with raised portions or pins 126
(see FIG. 9A) in the metering section 108 to maintain the selection opening 118 in the
proper orientation with respect to the selected one of the plurality of openings 114.
When the desired opening 114 is selected by lining up the selection opening 118 with
the selected one of the plurality of openings 114, the selection plate 116 is snapped
into position. In that manner, dispensing device 12 can be tailored to dispense
medicaments of differing sizes by simply choosing the proper alignment of the
selection opening 118 with the desired one of the plurality of openings 114. The
upper surface of the selection plate 116 may carry a plurality of stirring devices 128
(see FIG. 9A) which, in the current embodiment, are raised porﬁons or bubble-like
structures.

[0084] Assembly of the dispensing device 12 is a matter of lining up the various
components and snapping them together. The selection plate 116 is inserted into
cup-shaped member 106. The feed regulator 105 is positioned within lower hopper
shell 98 and comnected to dispensing disc 100. Those components are inserted
between upper platform 94 and lower platform 96, which may be designed with tabs
to enable them to be held together with a snap fit, and aligning tabs in the upper
hopper 80 with slots in the upper platform 94 to enable the upper hopper 80 to be

snapped onto lower hopper 82 thus enabling the entire device 12 to be easily and
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readily assembled, as will be described in greater detail in conjunction with another
embodiment of the present invention.
[0085] Turning now to FIG. 11, the lower platform 96 may be seen as the device
12 is viewed from the bottom. The lower opening 104 may be partially covered by a
barrier strip 140. Barrier strip 140 permits one medicament to fall through opening
104 from one groove 101 at a time. A socket 142 is designed to receive motor drive
block 54 (see FIG. 3C) to enable rotary motion to be imparted to the dispensing disc
100. The provision of the barrier strip 140 and the imparting of rotary motion to
socket 142 are known in the art as illustrated, for example, by U.S. Patent No.
4,869,394, which is hereby incorporated by reference.
[0086] The bottom of léwer platform 96 also contains alignment pins 144 which
cooperate with alignment sockets 50 (see FIG. 3C) for propetly aligning the
dispensing device 12 within the dispensing cell 16. Finally, the bottom of the

. dispensing device 12 may carry machine-readable indicia 146. In this document,
whenever reference is made fo machine-readable indicia or a bar code, any type of
identification mechanism appropriate under the circumstances can be employed such
as, for example, radio frequency (RF) tagging of the dispensing devices 12 or, in the
case of a user, RF tagging, retinal scanning, scanning finger prints, etc. would all be
appropriate identification mechanisms. '
[0087]  Another embodiment of a dispensing device 12' constructed according to
the teachings of the present invention is illustrated in FIGs. 12 and 13. InFIGs. 12
and 13, components identical in construction and operation to those previously
identified are provided with the same reference numerals. In FIG. 12A, the
dispensing device 12" is comprised of an upper hopper 150 and lid 152 of a similar
function, but somewhat different construction, as the upper hopper 80 and lid 68,
respectively. The dispensing device 12" is also comprised of an upper platform 94 and
lower platform 96 whicﬁ contain the lower hopper shell 98 and dispensing disc 100 as
previously described.
[0088] Medicament stored in the upper chamber 88 is fed by gravity through a
feed nozzle 154 into the dispensing chamber 99. A feed regulator 156 restricts the
flow of medicament through the nozzle 154 into the dispensing chamber 99 to

maintain an optimum medicament quantity level for dispensing by the slotted disc
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100. The feed regulator 156 is comprised of a trap door valve 158 pivotally
connected to nozzle 154, and further connected to a float 160.

[0089]  The float 160 is oriented within the hopper disk 102 where the majority of
the medicament concentrates as the dispensing device 12' operates. As the hopper
disk 102 rotates in the direction shown by arrow 162, the medicament migrates to the
outer edge of the hopper disk 102 and is pulled upward by the slotted dispensing disk
100 and into the vicinity of the float 160. The leading edge of the float 160 is
designed to direct the medicament flow underneath the float 160 to thereby allow
float 160 to “ride on” the medicament. The level of medicament in dispensing
chamber 99 determines the position of float 160.

[0090]  As the medicament level in the dispensing hopper disk decreases, the float
160 is lowered which opens the valve 158, allowing medicament from the upper
chamber 88 to flow through the feed nozzle 154 and into the dispensing chamber 99.
The valve 158 opens as a result of gravity and the weight of the medicament. As the
medicament level rises, the float 160 also rises forcing the valve 158 toward its closed
position.

[0091] The valve 158 may be designed so that a portion of the feed nozzle 154 is
never closed by the valve 158 as indicated by numeral 164 and referred to as the feed
regulator primer (See FIG. 13C). The feed regulator primer 164 allows medicament
to flow into the dispensing chamber 99 when the upper hopper chamber 88 is initially
filled with medicament. A probe 155, responsive to the valve 158, may be provided
for agitating the medicament as the valve 158 moves up and down.

[0092]  Another mechanism to allow a small amount of medicament to
continuously flow into the dispensing chamber 99 as the hopper disc assembly 102
operates is to remove a portion 166 of the feed nozzle 154 as shown in FIG. 124,
13B, and 13C.

[0093]  Because of the pivot connection between valve 158 and feed nozzle 154,
there is a natural tendency for the valve 158 to remain open under the influence of
gravity. The valve 158 is closed by the medicament randomly becoming stacked and
layered between the regulator float 160 and disk 99 as the medicament rotates inside
the hopper disk assembly 102.
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[0094] The preferred embodiments disclose a dispensing device which eliminates
the overfilling of the dispensing chamber 99 by virtue of the feed regulators 105, 156
maintaining an ideal quantity of medicament within the dispensing chamber 99.
When the ideal medicament level is maintained in the dispensing chamber 99, the
dispensing disk 100 is able to operate efficiently and effectively. By maintaining the
proper medicament level in the dispensing chamber 99, the medicament is not
crushed, jammed or damaged by the rotating dispensing disk 100. The medicament is
allowed to freely tumble within the rotating hopper disk assembly 102 and is gently
agitated into the dispensing disk slots 101 for dispensing.

[0095] FIGs. 13A and B illustrate the upper hopper 150 and lid 152. The upper
hopper 150 defines an upper hopper area 168 and a lower hopper area 170. Thelid
152 is comprised of a first lid part 171 and a second lid part 172. The upper hopper
150 is, in general, filled from the top through the lid 152 and empties through the feed
nozzle 154. The first 1id part 171 has sides 175 creating a funnel to assist the worker
during the replenishment of the dispensing device 12' from medicament stock bottles.
Ridges 177 on the surface of the first lid part 171 guide the medicament into the upper
hopper area 170 while the worker pours the medicament from the medicament stock
bottle. The large opening created by the unique design of the upper hopper 150 and
its 1id 152 allows the worker to easily pour medicament from all size medicament
stock bottles used in the pharmacy.

[0096]  To close the lid 152, the worker places the lid parts 171 and 172 in a closed
position and presses down on the rear center of the lid part 172. As seen in FIG. 13B,
a pair of curved lid snaps 180 deflect a lip 182 outward. The lid snaps 180 snap into a
latched position under lip 182 while lid sides 175 are restricted from further
movement by a pair of lower lid stops 184. The lower lid stops 184 restrict the
movement of the first lid part 171 into the upper hopper area 168. The worker then
presses on the front of the second lid part 172 such that a latching tab 187 (See FIG.
13D) is deflected by its leading edge and snaps under an upper lid catch 188 . When
in the latched position, the 1id 152 prevents medicament from exiting the upper
hopper chamber 88 while device 12" is being transported.

[0097] . The upper hopper area 168 and lower hopper area 170 are constructed to

create a bulk storage chamber without abrupt interior edges or ledges for medicament
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to become lodged in or on. All surfaces of the lower hopper area 170 are sloped and
curved to eliminate edges and ledges that prevent medicament from flowing into the
lower section of the lower hopper area 170 which becomes the feed nozzle 154. The
upper hopper 150 relies completely upon gravity to affect medicament flow from the
upper hopper area 168 and lower hopper area 170 into the feed nozzle 154.

[0098] Turning now to the issue of assembly, as shown in FIG. 12A the float 160 is
inserted through a center opening in the upper platform 94. Upper hopper latching
tabs 194 are aligned with and inserted into slots 192. As the worker presses the latch
tabs 194 into the slots 196, the upper hopper 150 is locked to the upper platform 94.
[0099] The hopper disk assembly 102 is inserted into the lower platform 96 and the
upper platform 94 is aligned by the worker. An upper platform housing pin 198 is
oriented and aligned with a lower platform socket 200 and inserted underneath the
platform socket 200. At the same time platform latch slots (not shown) align with
platform latches 202. The worker presses the upper platform 94 onto the lower
platform 96; the platform latches 202 are deflected by the platform latch slots and
come to rest behind the slots, latching the two pieces together. Hopper tension
springs 204 (Seen best in FIG. 6) located on the upper platform 94 maintain a constant
pressure between the hopper disk assembly 102 and upper platform 94 once the upper
platform 94 is latched to the lower platform 96.

[0100] A lower hopper sealing ring 206 and hopper spring 208 prevent
medicament inside the dispensing chamber 99 from migrating outside of the device
12" during operation or transportation.

[0101] Turning now to FIG. 14, FIG. 14 illustrates a butterfly valve 214 which
may be used in place of the trap door valve previously described for purposes of
regulatiﬁg feed between the upper hopper 80 and lower hopper 82. The butterfly
valve 214 is connected to a rotatable arm 216 which is positioned within an opening
218 such that upon rotation of the arm 216, the position of the butterfly valve 214
within opening 218 is adjusted. Rotatable arm 216 has a flag portion 220 extending
outwardly therefrom. Those of ordinary skill in the art will appreciate that flag
portion 220 is capable of interacting with medicament held within dispensing
chamber 99 so as to rotate arm 216. Thus, when the level of medicament is low, the

flag 220 points substantially downward thus holding the butterfly valve 214 in an
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open position. Conversely, when the level of medicament in the dispensing chamber
99 is high, the flag 220 begins to move from the vertical downward position toward a
horizontal position thereby moving the butterfly valve 214 to close the opening 218.
The butterfly valve 214 may be designed such that even in the fully closed position, a
portion of the opening 218 remains unblocked by the butterfly valve 214 to insure
some minimal amount of continuous flow.

[0102] InFIG. 15A a guillotine valve 226 is illustrated for controlling the opening
218. The guillotine valve 226 is connected to an arm 228 which interacts with the
volume of medicament in the dispensing chamber 99 to control the area of the
opening 218 that is restricted by the guillotine valve 226. The guillotine valve 226 is
pivotally connected at an angle to the feed nozzle such that it is urged in one direction
by gravity and urged in the other direction by arm 228. Guillotine valve 226 may be
configured or connected such that a portion of the opening 218 is always open.

[0103] FIG. 15B illustrates another type of guillotine valve 230 which may be used
to control the opening 218. The guillotine valve 230 in FIG. 15B is adjusted by the
user prior to being put into operation. Thus, the guillotine valve of FIG. 15B may be
thought of as a fixed valve as it is manually set by the user and that setting does not
change based on the level of medicament in the dispensing chamber 99.

[0104] FIG. 16 illustrates a conical plunger valve 234 which may be used in place
of the previously described valves. As seen in FIG. 16, the plunger valve 234 is
comprised of a cone 236 which is capable of riding up and down on shaft 238. Shaft
238 is connected to the dispensing disk 100. -Cone 236 may also carry one or more
wings 240, angled in the direction of motion as shown in FIG. 16. The wing 240
interacts with the medicament present in the dispensing chamber 99. The greater the
volume of medicament in the dispensing chamber 99, the higher the cone 236 on shaft
238, thereby tending to close the opening 218, not shown in FIG. 16. Conversely, the
lower the level of medicament in the dispensing chamber 99, the lower the cone 236
on shaft 238, such that the cone 236 is withdrawn from opening 218 thereby allowing
a greater volume of medicament to enter the dispensing chamber 99.

[0105]  Figs. 17 and 18 illustrate variable sized nozzles comprised of two cylinders
which may be used in place of the trap door valve for purposes of regulating feed
between the upper hopper 80 and the lower hopper 82. In FIG. 17, two cylinders 242
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and 244 each have a plurality of openings formed therein. The cylinders 242 and 244
are capable of nesting within one another such that upon relative rotation the size of
the openings 246 can be manually set by the user. FIG. 18 illustrates a similar
embodiment. However, cylinders 250 and 252 each have a single opening such that
the size of an opening 254 can be manually set by the user through relative rotation of
the cylinders 250 and 252.

[0106] Figs. 19 and 20 illustrate fixed size nozzles formed in rotating cylinder
members 260 and 262, respectively, carried by the dispensing disk 100. The cylinder
260 has an opening 264 formed therein while the cylinder 262 has a larger opening
266 formed therein. The openings 264 and 266 are sized to enable a desired volume
of medicament to be fed to the dispensing grooves 101.

[0107]  FIG. 21 illustrates a rotating dose cup 268 which is connected to and rotates
with dispensing disk 100. As seen in the figure, the dose cup 268 is mounted at an
angle e.g. 45°, with respect to the dispensing disk 100. Upon rotation of the
dispensing disk 100 and dose cup 268 the volume of medicament fed to the
dispensing grooves 101 can be controlled.

[0108] InFIG. 22, a perspective view of the dispensing cabinet 10 is illustrated in
which the drawers 14 and the doors 19 and 26 have been removed. The dispensing
cabinet 10 is comprised of a frame 330. The frame 330 carries a plurality of shelves
332 equal in number to the number of drawers 14. The shelves 332 are each carried
by a pair of drawer glides 334 which enable the shelves 332 to move between a fully
closed position, in which the drawer is retracted and positioned within the frame 330,
and a fully open position in which the shelf 332 extends outward from the frame 330.
The frame 330 together with the shelves 332 define a plurality of drawer openings
336. The shelves 332 and drawer openings 336 are configured so that each shelf may
carry a drawer 14. In that manner, the drawers 14 can be moved between their fully
closed and fully opened positions.

[0109]  FIG. 23 is a sectional view of the cabinet 10 shown in FIG. 22 taken along
the lines 23 - 23. As will be seen in FIG. 23, each of the shelves 332 is mounted at an
angle with respect to the horizontal such that the front of the shelf, and hence the front
of each drawer, is lower than the rear of each shelf and the rear of each drawer. Thus,

when a drawer is moved to its fully open position, it extends downwardly and
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outwardly from the frame 330, whereas when each drawer is in its fully closed
position, it remains at the same downwardly extending angle, but is maintained
substantially completely within the frame 330. The phrase “substantially completely”
refers to the fact that the shelf 332 and drawer glides 334 are retracted such that no
portion of the drawer glides 334 is exposed, even though portions of the drawer 14, as
seen in FIG. 1, may extend beyond the frame 330.

[0110]  Ilustrated in FIGs. 23 and 24 is a drawer interlink and counterbalance
system 340. The interlink and counterbalance system 340 is comprised of a flexible
member 342 having one end connected to a tensional spring 344 and another end 346
connected either to the frame 330 or to the drawer 14 positioned furthest from the
tensional spring 344. As seen in FIG. 23, the flexible member 342 runs behind each
of the shelves 332.

[0111] Referring now to FIG. 24, each shelf 332 carries a guide member 348
which travels with the shelf 332 and, as shown in FIG. 24, is positioned to the left of
flexible member 342. Positioned above and below each guide member 348 is an
upper roller 350 and lower roller 352, each of which is carried by the frame 330.
Once a drawer 14 is unlocked, as will be described below, the drawer glides 334
enable the shelf 332 to be moved from the fully closed to the fully open position. As
the shelf 332 moves from the fully closed position, the guide member 348 engages
flexible member 342 between the upper roller 350 and lower roller 352. As the shelf
332 is moved to its fully open position, the tensional spring 344 is played out enabling
the drawer to move to its fully open position. The tensional spring 344 exerts a force
through member 342 which creates counterbalance force 354 opposing the
gravitational forces on the drawer 14.

[0112]  The flexible member 342 is under constant tension by virtue of the
tensional spring 344, The force exerted by the tensional spring 344 may be calculated
to support the average weight of a drawer , which is approximately 23 pounds.
Because the guide member 348 pulls the flexible member 342 in a manner to cause
the flexible member 342 to engage both the upper roller 350 and lower roller 352, the
force of the tensional spring 344 is doubled. Most of the drawer weight is supported
by the frame 330 through drawer glides 334. The outward force component is equal
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to the sine of the drawer angle 356. The force of the tensional spring 344 required to
support a drawer 14 is found using the formula:

F=W * (0/2) where

F = spring force

W = weight of drawer glides 334 + drawer 14

0 = angle of drawer outward slope in degrees.

For example, F = 23 pounds * sine (25/2) = 4.86 pounds
[0113]  For a typical pharmacy application, a spring force of between 4.5 and 5
pounds will normally be adequate to counterbalance a drawer, including drawer
glides, weighing approximately 23 pounds. The counterbalance force 354 restricts the
rate of descent of the drawer, allowing the worker to maintain control of the drawer as
it is opened. Furthermore, the counterbalance force 354 also makes it easier to move
the draw-er from its fully opened to its fully closed position. The counterbalance force
354 may be generated using other types of devices such as coil springs, helical
springs, leaf springs, weights, pneumatic cylinders, etc.
[0114]  The system 340 is referred to as an interlink and counterbalance system
because the flexible member 342 and tensional spring 344 may be sized such that only
one drawer 14 may be fully opened at a time, per cabinet 10. Thus, the system 340
not only provides a counterbalance force for each drawer, but provides an interlink
between the drawers such that only one drawer may be opened at a time.
[0115] When the shelf 14 reaches its fully opened position, as shown by the
bottom shelf 332 in FIG. 24, the tensional spring 344 has reached its maximum
extended position. As a result of the counterbalance force 354, the shelf 332 has a
tendency to move toward its fully closed position. To counteract the counterbalance
force 354, the drawer 14 may be locked in its fully opened position. As shown in
FIG. 25A and 25B, a pair of rotatable locking arms 358 (one per side) is provided on
each shelf 332 just below the drawer glide 334. The rotatable locking arms pivot
about pivot point 360 and are weighted at one end such that when the shelf 332 is in

the fully opened position, the rotatable locking arms 358 clear the drawer glide 334

and pivot about pivot point 360 such that one end of the rotatable locking arm abuts
the drawer glide 334 while the opposite end abuts a portion of the shelf 332. In that

manner, the shelf 332, and hence the drawer, are automatically locked into the fully
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opened position as soon as the drawer 14 assumes the fully opened position without
any further action needed by the user.
[0116) To move the drawer to its fully closed position, the user rotates both
rotatable locking arms 358 into a position parallel to the drawer glide 334 as .shown in
FIG. 25A. The counterbalance force 354 will start pulling the drawer toward its fully
closed position and, with additional force supplied by the user, can be easily moved to
its fully closed position where it will be locked in place, as described below.
[0117] Itis anticipated that the flexible member 342 may be implemented using a
plastic coated stranded steel cable although other flexible materials can be used. It is
further anticipated that if a flexible member 342 is chosen which also has elastic
propetties, such as a rubber strand, then the tensional spring 344 may be eliminated.
In such an embodiment, puiling on the flexible member 342 will place the member in
a state of expansion, and the spring-like properties of the member will produce the
necessary counterbalance force. )
[0118]  The drawers 14 are shown in greater detail in conjunction with FIGs. 26, 27
and 30 — 34 while a locking assembly is illustrated in conjunction with FIGs. 3B, 28
and 29. Turning to the locking assembly as shown in FIGs. 3B and 28, the drawer 14
carried by each shelf 332 has a locking assembly which includes a latch roller 370
which engages a strike plate formed by a notch 372 in member 392. (See FIG. 35A.)
When each of the drawers 14 is in its fully closed position, the latch roller 370
engages strike plate notch 372 so as to lock the drawer 14 in its fully closed position.
Also visible in FIG. 3A is an emergency unlatch rod 373, discussed below.
[0119] In the event of a power failure and it is necessary to unlock the drawers,a
manual override of the drawer locking system is provided. As shown in FIG. 35B, the
bottom of emergency unlatch rod 373 is accessible within storage area 24. By
pushing upward on rod 373, portions along the rod push each latch roller 370 away
from its associated notch 372. Thus, each of the drawers is manually unlocked and
can be moved to its fully opened position. A mechanical lock could be placed on the
movable member 373 to control access to the manual override.
[0120]  Turning to FIG. 28, the latch roller 370 is carried by a latch pawl 374.

- Latch pawl 374 is connected to latch arm 376 at a first pivot point 377. The other end
of latch arm 376 is connected to a solenoid 378. (See FIG. 3B). Latch pawl 374 is
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also pivotally connected to a fixed member 380 at a second pivot point 381. A latch
pawl return spring 382 is connected between the latch pawl 374 and the fixed member
380. The connection between spring 382 and latch pawl 374 is at a position opposite
to the first pivot point 377 with respect to the second pivot point 381.
[0121] With reference to FIG. 29, if the control (remote) computer sends an
appropriate command, the cabinet controller 18 forwards the command to the
appropriate drawer controller 46 which acknowledges receipt of the command by
returning a command response to the control computer via the cabinet controller 18.
The drawer controller 46 then begins to monitor a drawer release switch 386 (see also
FIG. 26). When a worker presses the drawer release switch 386, the drawer controller
46 issues a command to activate the solenoid 378 (see also FIG. 3B). When the
solenoid 378 is activated, the latch arm 376 will be pulled downward in FIGs. 3B and
28, causing latch pawl 374 to rotate counterclockwise about second pivot point 381,
overcoming the opposing tension applied by the latch pawl return spring 382. The
rotation of the latch pawl 374, counterclockwise as shown in FIGs. 3B and 28, moves
the latch roller 370 away from and clear of the strike plate notch 372, thereby
unlocking the drawer 14 from the frame 330. The drawer release switch 386 is
positioned on the drawer 14 so as to allow the worker to positively grip the drawer 14
while guiding and pulling the drawer 14 to its fully opened position. The activation of
solenoid 378 can be timed so that the solenoid is not burned out should the user
continue to hold drawer release switch 386 in the closed position.
[0122]  The drawer controller 46 monitors a drawer position switch 388 (see also
FIGs. 3B and 28). Once the drawer 14 has been unlocked, and the drawer 14 begins
to move away from the frame 330, the drawer position switch 388 will change state.
After a slight delay, the drawer controller 46 will disable drawer release switch 386.
[0123] To move the drawer from its fully open to its fully closed position, it is first
necessary to rotate locking arms 358 into a horizontal position as discussed above.
The user then pushes the drawer back into the frame 330. As the latch roller 370
encounters the strike plate notch 372, the latch pawl 374 rotates away from the strike
plate notch 372 in opposition to the force provided by spring 382 as a result of the
user pushing the drawer 14 toward its fully closed position. After the latch roller 370
has cleared strike plate notch 372, spring 382 causes the latch pawl 374 to rotate in a
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direction toward strike plate notch 372 thus securing the latch roller 370 behind strike
plate notch 372 and thereby locking the drawer 14 in its fully closed position.

[0124]  Those of ordinary skill in the art will recognize that alternative
embodiments may be used to construct the electronic drawer lock assembly. Such

" embodiments include the solenoid 378 being connected directly to the latch pawl 374,
replacing linear solenoid 378 with a rotary solenoid, further eliminating the need for
various pivot points. Additionally, latch roller 370 could be replaced by a cam
surface. Although in the present embodiment an unlock command from the control
device and user input in the form of depressing drawer release switch 386 are both
required to unlock a drawer 14, in other embodiments users might elect to allow the
drawer to be unlocked in response to either a command from the control device or
user input, without requiring both the command and user input to be present.

[0125]  Figures 30-34 illustrate various views of a drawer 14. As will be seen most
clearly in FIGs. 32, 33 and 34, each of the drawers 14 has a sloped bottom thereby
enabling each of the drawers 14 to be received by one of the shelves 332 as will now
be described.

[0126]  One side of each drawer contains a protrusion 384 (See FIG. 27) which
extends through an opening 394 in shelf 332 (See FIG. 24). The other side of the
drawer has a catch tab 385 (See FIG. 27). In addition a spring tab 396 carried by shelf
332 (See FIG. 24) grips the bottom rear of the drawer. To remove a drawer, spring
tab 396 is pulled downward while the left side of the drawer is lifted upward away
from shelf 332. When the left side of the drawer is sufficiently high above shelf 332,
the protrusion 384 can be moved from opening 394 by lifting the drawer up and to the
left. Other mechanisms for connecting the drawer to the shelf can be devised by those
skilled in the art. The particular mechanism for connecting the drawer to the shelf is
not important for purposes of the present invention.

[0127]  FIG. 36 illustrates a typical bulk medicament stock bottle 64 as supplied to
a pharmacy by a medicament manufacturer. The bulk medicament stock bottle 64
will generally contain a stock bottle bar code indicia 287 which is unique to the
medicament and may also contain a package size code which represents the quantity
of medicament in the bulk medicament stock bottle 64. The bulk medicament stock

bottle 64 also contains textual information 288 specific to the batch or lot of
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medicament contained within bottle 64. A lot number 289 and expiration date 290 are
printed by the manufacturer when the medicament is packaged into the bulk
medicament stock bottle 64. The lot number 289 is used by the pharmacy to track
medicament dispensed to patients should the medicament be recalled by the
manufacturer. The expiration date 290 is the date by which the medicament must be
repackaged into a patient prescription and sold by the pharmacy.

[0128] FIG. 37 illustrates a patient prescription sheet 291 printed by the pharmacy
computer system for each patient prescription. The patient prescription sheet 291
comprises a vial label that is applied to the prescription vial 30, prescription bar code
indicia 292, and medicament bar code indicia 293, among others. The prescription
bar code indicia 292 is a machine readable indicia and represents the patient
prescription and allows a dispensing computer 400 (See FIG. 38) to retrieve various
elements of the patient prescription transmitted to the dispensing computer 400 by an
interface to the pharmacy computer system. The various elements of the patient
prescription electronically transmitted may comprise the prescription information (e.g.
prescription number, refill number, number of refills, quantity), medicament
information (e.g. drug number, drug name, generic drug name, strength, dosage form,
manufacturer/distributor), prescription label as required by the particular state
pharmacy laws, patient information, prescribing doctor information, order grouping
information used to associate all of the patient prescriptions, a bag label to be placed
on the completed prescription bag containing the prescription vial 30 and other
prescription instruction sheets or coupons, among others.

[0129] FIG. 38 illustrates a layout of a typical pharmacy utilizing the medicament
dispensing cabinet 10, open shelving 298, dispensing computer 400, cordless bar code
scanner 294 (RF, IR, ultrasonic, etc.), handheld computer or handheld computer
which incorporates a bar code scanning device 296, filling workstation 402, pharmacy
system 403, data entry workstation 404, pharmacist checking workstation 406,
inventory workstation 410, an area for completed prescriptions generally known as
‘will call’ area 412 and a check out station 414. Additionally, one or more duplicate
medicament dispensing cabinets 10, dispensing computers 400, filling workstations
402, pharmacy systems 403, data entry workstations 404, pharmacist checking

workstations 406, inventory workstations 410, ‘will call’ areas 412 and check out
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stations 414 are also intended to be within the scope of the present invention, which
may be used to simultaneously interact to properly fill and verify patient
prescriptions. For example, multiple medicament dispensing cabinets 10, cordless bar
code scanners 294 and handheld computers or handheld computers 296 which
incorporates bar code scanning devices may be used simultaneously to properly
replenish, operate and maintain the removable dispensing device 12 and dispensing
cell 16.

[0130] Turning to FIG. 39 each worker 416 in the pharmacy is assigned an
identification badge 418 or bracelet (not shown) which contains bar code indicia 420
that can be scanned by a bar code reader 422, cordless bar code reader 294 or
handheld computer or handheld computer which incorporates a bar code scanning
device 296 or can be manually entered into one of the computers. FIG. 39 further
illustrates a medicament dispensing system showing the various workstation
configurations and functional interconnection of the components as they are used to
implement the processes of filling a patient prescription, replenishing the removable
dispensing devices 12, and maintaining or cleaning the dispensing devices 12. In the
present embodiment, the filling workstation 402, dispensing computer 400, and the
remainder of the pharmacy computer system are interconnected via a network
providing intercommunication of files, data and instructions among the connected
computers and workstations. In addition, the remainder of the pharmacy computer
system may be further comprised of the data entry workstation 404, checking
workstation 406, inventory workstation 410, and a printer 424.

[0131] In the present embodiment, the filling workstation 402 comprises a
computer, display, and keyboard although, as previously mentioned, the terms
"computer", "workstation" or the like are to be construed to mean any type of control
device. The filling workstation 402 is responsive to the bar code reader 422 and may
control a printer such as prescription label printer 424. A radio frequency transmitter
/ receiver 428 may be provided for communication with the cordless bar code scanner
294 and the handheld computer or handheld computer which incorporates a bar code
scanning device 296. The filling workstation 402 is connected to a first medicament
dispensing cabinet 10 by the cable 20. Additional medicament dispensing cabinets
10" may be connected to the first medicament dispensing cabinet 10 by the cable 22.
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[0132]  FIG. 40 is an illustration of a medicament dispensing system showing the
filling workstation 402 implemented by utilizing a dispensing computer 400 to conirol
the processes of filling a patient prescription, replenishing the removable dispensing
devices 12, and maintaining or cleaning the dispensing devices 12. In the present
embodiment, the dispensing computer 400, and pharmacy computer system are
interconnected via a central network providing intercommunication of files, data and
instructions. The dispensing computer 400 is further connected to the radio frequency
transmiitter / receiver 428 for communication with, for example, cordless bar code
scanner 294 and handheld computer or handheld computer which incorporates a bar
code scanning device 296. The dispensing computer 400 may control the prescription
label printer (not shown in FIG. 40). It should be apparent to those skilled in the art,
however, that some of the components may be combined while remaining within the
scope of the present invention. For example, the dispensing computer 400, radio
frequency transmitter / receiver 428, and medicament dispensing cabinet 10 may be
combined into a single unit to perform the same operations.

[0133]  For simplicity of discussion, the filling workstation 402 and dispensing
computer 400 as illustrated in FIGS. 39 and 40, respectively, are shown as separate
components. Is should be apparent to those skilled in the art, however, that the
functions of the filling workstation 402 and dispensing computer 400 are similar in
scope and in general are interchangeable with each other. Additionally, although in
the embodiments shown, workers 416 identify themselves by badges or bracelets
carrying bar codes, other forms of identification may be used including radio
frequency (RF) tags, among others.

[0134]  FIG. 41 is a representation of a database 430, utilized by the dispensing
computer 400 and by the pharmacy workers. The database 430 has several fields,
certain of which represent specific information about a specific worker. The database
430 has a personnel database 432 which includes fields representing the worker’s
name or initials, password, badge or bracelet indicia, worker classification or security
level, medicament access security level, among others. Each worker is also assigned
configurable settings that allow them the ability to fill prescriptions, replenish or
access the removable dispensing devices 12, and retrieve another worker’s fill

prescription request.
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[0135]  The worker classification may be selected from a group which comprises a
pharmacy technician, inventory clerk, pharmacist, or pharmacy manager (sometimes
collectively referred to as a pharmacy worker). Each worker classification allows the
worker to access or perform different functions or procedures within the dispensing
computer 400. In addition, the worker classification defines a hierarchy to operating
the dispensing computer 400. The pharmacy manager has the highest security level
and is allowed access to all dispensing computer functions, including maintaining
workers and theit worker classifications. The pharmacist reports to the pharmacy
manager and has the ability to perform tasks and override errors created by either a
pharmacy worker or inventory clerk or other pharmacist but is restricted from
modifying the worker database or each worker’s classification. The pharmacy worker
is allowed to operate the dispensing computer 400 to fill patient prescriptions; but
may not be given access to all medicaments or may not be given the ability to
replenish the removable dispensing devices 12 or perform maintenance (including
cleaning) of dispensing cells 16, collectively referred to as servicing. The inventory
clerk is allowed to replenish the dispensing devices 12, remove and replace removable
dispensing devices 12 or return medicament to a dispensing device 12.

[0136] In addition, each worker is given a drug access level based on their
experience and training. The medicaments used in a pharmacy are classified by the
Food and Drug Administration (FDA) as being Over-The-Counter (OTC),
prescription (Rx), controlled substance (C2, C3, C4 or C5) or narcotic. These
classifications determine the level of training or restrictions in handling while
dispensing patient prescriptions or replenishing the removable dispensing device. The
dispensing computer 400 maintains two levels of drug access security. If a worker is
assigned an access security level of ‘Controlled’, they may access any medicament
within the dispensing system. If a worker does not have the ‘Controlled’ access
security level, the dispensing computer 400 will restrict their access to only the OTC
or prescription drugs. The dispensing computer 400 will check the access level
required for all medicaments in an entire dispensing drawer 14 before the worker will
be allowed access. If the drawer contains a ‘Controlled’ medicament and the worker
does not have access to ‘Controlled’ medicaments, the worker will not be allowed to

replenish, clean or maintain the removable dispensing device 12 or dispensing cell 16
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requested by the worker. The allocation of responsibility/access may change from
pharmacy to pharmacy or periodically within a pharmacy. Security can thus be
individualized based on employees as discussed above or based on dispensers
(dispensing cell 16 plus dispensing device 12) as discussed below.

[0137]  The dispensing computer 400 also maintains a database 434 of each
medicament that may be dispensed from the medicament dispensing cabinet 10. Each
medicament is assigned a drug access level that corresponds to the user drug access
level. The medicament database is typically maintained only by a pharmacist or
pharmacy manager.

[0138]  The dispensing computer 400 also maintains a database 436 for each
dispensing cell 16 comprising dispensing cell indicia, e.g. bar code 44, textual drug
description for display, textual drug number (NDC or DIN), removable dispensing
device indicia 146 (see FIG. 11), medicament stock bottle indicia 287 (see FIG. 36),
among others. Each dispensing cell 16 may be associated to several medicament
stock bottle indicia 287.

[0139]  The database 430 also contains a prescriber database 440, patient database
442, order database 444 and transaction database 446. A replenish database 448 and
site activity database 450 are provided, as are site information database 452, device
type database 454 and site device database 456 as shown in FIG. 41.

[0140]  As will become more apparent from the description of various processes
below, the present invention overcomes the problems inherent in other medicament
dispensing units and provides a medicament dispensing cabinet 10 utilizing a
removable dispensing device for dispensing specific quantities of bulk medicament 62
to fill a patient prescription. The medicament dispensing cabinet 10 may utilize any
of a wide variety of displays to display and insure the proper pharmacy worker is
retrieving the proper medicament from the dispensing cell 16 for the patient
prescription being filled by the dispensing cell 16. For example, each medicament
dispensing cell 16 may contain the alpha-numeric display 38 for indicating the
worker’s identification by displaying either the worker’s initials or another code that
is easily recognized by the pharmacy worker.

[0141] The medicament dispensing cell 16 may use the display 38 for clearly

communicating various types of information to the pharmacy worker. When
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operating in various secure modes, the drawer locking mechanism may be used for
limiting access to the dispensing cell 16 and removable dispensing device 12. The
electronically controlled chute gate 34 and gate release 36 may be used to insure
medicament retrieval by the proper pharmacy worker 416. The dispensing cell label
42 with bar code indicia 44 may be used to positively identify the dispensing cell 16,
removable dispensing device 12, and medicament 62. The medicament dispensing
cabinet 10 of the present invention includes a means to positively indicate the current
state of each dispensing cell 16 which includes displaying the operation being
performed, the pharmacy worker associated with the task to be performed and other
state specific information needed by the pharmacy worker to efficiently operate the
medicament dispensing equipment. However, the dispensing cell 16 can also be
operated in a "Baker Cell mode" in which the dispensing cell 16 simply counts
medicament.

[0142] Now referring to FIG. 42, the present invention includes a method for
directing and tracking the patient prescription filling process and verifying the proper
steps are taken by a pharmacy worker and recording the medicament and prescription
filling details which occur during the patient prescription filling process. During
normal operation of the medication dispensing cabinet 10, the dispensing cell 16 is
idle, waiting for instruction, e.g. from the dispensing computer 400.

[0143]  The prescription filling process may be initiated in one of several ways as
shown in FIG 42. As shown at 458, a user may press the “local” button on a cordless
bar code reader followed by scanning or entering a cell number at 460. Additionally,
the process could begin by entering a command on a host computer or controller to
enter the "local" mode as shown at 459. Thereafter, the system validates the cell
number. Alternatively, as shown in block 462, the user may scan a drug number bar
code on a prescription label which causes the system to validate the drug number,
translate the drug number to the appropriate cell number, and validate the cell
number. Alternatively, prescription filling could be initiated electronically by a host
computer, or a controller such as the AutoLink™ controller (available from
McKesson Automation Systems) as shown at 463.

[0144] From either block 460, 462, or 463 the system then determines if user

security is enabled at 464. If user security has been enabled, then a user security
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procedure is performed as shown by block 466. That procedure is described in detail
in conjunction with FIG. 43. After performance of the user security procedure, or if
the user security was not enabled, the process proceeds with block 470. When the
patient prescription is to be dispensed by a dispensing cell 16, the dispensing
computer 400 instructs the appropriate dispensing cell 16 of the proper quantity of
medicament 62 to dispense at 470. As the medicament 62 is dispensed, the cell
display 38 associated with the dispensing cell 16 indicates the present quantity
dispensed into the chute 32 located in the dispensing cell 16.

[0145]  When the patient prescription dispensing is complete, a determination is
made at step 468 as to whether the entire quantity was dispensed. If the entire
quantity was dispensed, the pharmacy worker 416 is notified by the drawer controller
46 through the illumination of the ‘READY’ annunciator LED 40 or displaying a
message on the cell display 38. If the entire quantity was not dispensed, an error
message is displayed at 469 and the worker is advised that the prescription was only
partially filled.

[0146]  After 469, or if the query at 468 is answered in the positive, the process
continues with decision 472 where a determination is made if the secure pick up
procedure is enabled. If yes, the secure pick up procedure is performed as shown by
block 474 and described in detail in conjunction with FIG. 44. After the secure pick
up procedure has been performed, or if the secure pick up procedure has not been
enabled, the worker retrieves the medicament from the dispensing cell chute as shown
by 476.

[0147]  Based on the security configuration settings maintained by the dispensing
computer 400, the dispensing cell’s gate release 36 is enabled after the appropriate
worker and dispensing cell identification security checks have been completed. Once
these security verification checks have been successfully completed, the pharmacy
worker 416 may press the gate release 36 (with the prescription vial 30 under the
chute 32), which opens the electronically operated dispensing chute gate 34, allowing
the medicament 62 to fall from the dispensing cell’s chute 32 into the patient’s
prescription vial 30.

[0148]  Completing the description of the workflow illustrated in FIG. 42, after the

worker retrieves the medicament, a determination is made at block 478 if a back end

-32-



WO 2004/014285 PCT/US2003/024862

verification procedure has been enabled. If the procedure has been enabled, it is
performed as shown by block 480 and described in detail in conjunction with FIG. 45.
After the performance of the back end procedure or if the back end procedure has not
been enabled, the cell is released at 482.
[0149]  The user security prdcedute 466 is illustrated in Fig. 43 and is used to
insure the worker security level will allow the worker to dispense medicament from a
dispensing cell 16 based on medicament configuration settings maintained in the
database in, e.g. the database 430. After the worker has initiated a medicament to be
dispensed by one of the several methods illustrated in FIG. 42, the dispensing
computer 400 directs the worker to scan their worker bar code indicia 420 on their
identification badge 418 or bracelet. Other forms of user identification that could be
implemented are an RF tag assigned to each user, fingerprint recognition, retinal scan,
or other alternatives known in the art to specifically and uniquely‘identify an
individual. The dispensing computer 400 will verify the pharmacy worker 416 has a
medicament access level sufficient to dispense the medicament from the dispensing
cell 16 by going through the following sequence of questions:

User OK to fill from cell?

Controlled drug? If yes, is user OK to fill this controlled drug?

Valid cell number?

Cell number enabled?

Cell available?
If the worker has the correct medicament access level, and the cell number is valid,
enabled and available, the dispensing cell 16 is temporarily assigned to the worker, if
not, the cell is released.
[0150]  The steps required for verifying the pharmacy worker or pharmacist which
originally initiated the dispensing event and for verifying that the cell 16 has the
proper medicament access level, i.e. the secure pick up procedure 474, are shown in
FIG. 44. The worker is instructed by the dispensing computer 400, cordless bar code
reader 294, or handheld computer or handheld computer which incorporates a bar
code scanning device 296 at 484 to scan the dispensing cell bar code indicia 44 to
identify the dispensing cell 16 from which medicament 62 is being retrieved by the

pharmacy worker. If the identified dispensing cell 16 contains medicament ready for
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pick up as shown at 486, the dispensing computer 400 then directs the worker to scan
the worker bar code indicia 420 of the worker’s identification badge 418 or bracelet at
488. The dispensing computer 400 verifies at 490, 492 and 494 that the medicament
access level of the worker will allow retrieval of the medicament in the dispensing
cell 16. The dispensing computer 400 then verifies if the worker picking up the

- dispensed medicament is the same worker that initiated the dispensing event by
checking if the dispensing cell was temporarily assigned to this worker at 496. If
there is a match, the dispensing computer 400 will enable the gate release 36 by
sending instructions to the drawer controller 46 at 498. If the worker did not
originally initiate the dispensing event, the dispensing computer must check the
worker database configuration setting to verify the worker seeking to retrieve the
medicament has permission to retrieve a patient prescription initiated by another
worker. If the worker is allowed to pick up another worker’s prescription as shown
at 500, the gate release 36 is enabled for the dispensing cell 16.
[0151]  During continued use of the medication dispensing cell 16, the status of the
dispensing cell may change and this state change may be indicated on the appropriate
dispensing cell annunciator LED 40 and/or the cell display 38. The dispensing cell 16
may indicate to the pharmacy worker 416 when the removable dispensing device 12
should be replenished by illuminating the ‘MAINTENANCE’ annunciator LED 40
and also displaying additional replenishment message information on the cell display
38. Should a problem be detected in the dispensing cell 16 or dispensing device 12,
need for this type of service may be indicated using the ‘ERROR’ annunciator LED
40 in combination with messages displayed on the cell display 38.
[0152]  In some extremely busy pharmacies, the patient prescription filling task is
subdivided further and requires the dispensing computer 400 to allow a first pharmacy
worker to initiate the medicament dispensing while a second pharmacy worker
retrieves the medicament 62 from the dispensing cell 16 upon completion as shown in
FIG. 44. As discussed above in conjunction with FIG. 41, the dispensing computer
400 maintains a pharmacy worker database 432 of security levels for each worker that
may be set which allows a worker to retrieve medicament from the dispensing cell
initiated by another worker. This capability allows a second pharmacy worker to

initiate the secure pickup of a patient’s prescription from a dispensing cell while
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maintaining the verification and pharmacy worker auditing trail needed in busy
pharmacies. The same security level for both fill and pickup can be enabled or
disabled independently.

[0153]  Another level of pharmacy worker auditing captured by the dispensing
computer 400 or other computer within the pharmacy network is the back end
verification procedure shown in FIG. 45. That procedure requires the pharmacy
worker identification bar code indicia 420 to be scanned immediately after the
medicament 62 retrieval from the dispensing cell 16 as shown in FIG. 45 at 502. The
dispensing computer 400 receives a signal from the medicament dispensing cabinet
10 indicating the dispensing cell 16 from which medicament 62 was retrieved. This
signal is associated with the pharmacy worker 416 identified by the worker
identification badge scanned and verifies the correct pharmacy worker retﬁeved the
patient prescription. The user ID is assigned to the filled and picked up prescription
as shown at 503.

[0154]  The back end verification procedure can be expanded to allow the worker
the capability to instruct the dispensing computer 400 when the medicament 62
retrieved from the dispensing cell 16 will be returned to the removable dispensing
device 12. An example of such a “return to stock procedure” is illustrated in FIG.
45C. This procedure provides the user with a way of dealing with a patient canceling
a prescription, a prescription not being picked up, prescription errors that may be
caught after the prescription has been initiated for dispensing, or returning stock after
a cycle count. The return to stock portion of the back end verification process insures
accurate inventory quantity records while also insuring the dispensing device's
medicament integrity by directing, tracking and verifying the worker while
performing the steps of the return to stock task.

[0155]  The back end verification procedure can be further expanded to allow the
worker to handle partial prescription fills when the dispensing device runs empty
while dispensing a patient prescription as shown in FIG. 45A.

[0156] In FIG. 45A, after a dispensing location for filling has been selected, and
the desired quantity requested, a check is made at 302 to ascertain the inventory at
that dispensing location. At 304, if the quantity requested is less than the inventory at

that location, a dispensing event occurs at 306. At 308, a decision is made as to
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whether the dispense ran the inventory at that location to zero. Recall that in 304 the
quantity required was determined to be less than the current inventory, so the
determination at 308 will be negative leading to a pick up event at 310 followed by
the conclusion of the process.

[0157]  If at 304 the quantity required was equal to or greater than the inventory at
the dispensing location, a decision is made at step 312 whether a partial dispense is
acceptable. If not, the process terminates with an appropriate message. If a partial
dispense is possible, then a dispensing event occurs at 306.

[0158]  From 306, at decision 308, because the quantity required was greater than
the inventory, this dispensing location has been emptied by the partial fill, which may
be picked up at 314. A decision is made at 316 if the fill should be completed. If not,
the process concludes; if yes, another location with the same drug is searched for at
318. If no automated dispensing device is located, instructions are provided at 320 to
complete filling the prescription by hand. If, on the other hand, an automated
dispensing device is identified, then a dispensing event occurs at 322 for the
remaining quantity. The partial fill process can track the identification of both the
worker retrieving the first prescription portion from the dispensing cell 16 and the
worker completing the second prescription portion, or the worker retrieving the
second prescription portion from another dispensing cell 16, and finalizing the
complete prescription before it is checked by the pharmacist. Additional labels for
multiple vials can be prepared as needed. V

[0159]  Should a patient prescription require multiple prescription vials 30, the
dispensing computer 400 will inform the worker of the vial size needed for each
portion of the complete prescription. An example of that process in shown in FIG.
45B. The dispensing computer 400 maintains a site configuration allowing a patient
prescription to be broken into ‘Best Fit” or ‘Same Size’ prescription medicament
vials. The ‘Best Fit’ setting would select from the available site medicament vial
sizes to best fill a prescription. When multiple vials are required, the largest
medicament vial size would be used on the first and subsequent portions; while the
smallest medicament vial size needed for the remainder of the prescription would be
used on the final portion. The ‘Same Size’ setting would select from the available site

medicament vial sizes to fill the complete prescription and all portions of the
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prescription would be in the same medicament vial size. The dispensing computer
400 would inform the worker of the vial size to use and the medicament quantity to
dispense into each vial. Once all medicament vials 30 with the appropriate quantities
were dispensed by a worker, the back end verification process would finalize the
prescription as being completely filled and ready for checking by the pharmacist. The
dispensing computer 400 maintains a database of medicament vial sizes, volumetric
capacity and the recommended fill level. The dispensing computer maintains a
medicament volumetric database and the quantity of medicament per volumetric
standard which can be used to determine the appropriate vial size for a patient
prescription quantity. Various vial combinations may be used, €.g., two medium vials
instead of a large and a small vial based on business rules that could include cost,
stock on hand, etc. The medicament volumetric database in the dispensing computer
may be remotely updated on a periodic basis without intervention by a pharmacy
worker.

[0160] Now referring to FIGS 46A and 46B, the present invention includes a
method for verifying a pharmacy worker 416 correctly replenishes the removable
dispensing device 12 in a medicament dispensing cell 16 with the correct medicament
62 retrieved from the pharmacy storage shelves 298. The worker initiates the
replenishment procedure on the dispensing computer 400, cordless bar code reader
294 or handheld computer or handheld computer which incorporates a bar code
scanning device 296 and is then instructed to scan the dispensing cell bar code indicia
44 on the dispensing cell 16 to be replenished at 510. The worker identification bar
code indicia 420 is scanned and the dispensing computer 400 confirms at 512 if the
worker is authorized to replenish the identified cell. The dispensing computer 400
displays the recommended replenishment quantity and other medicament information
while also directing the worker to the bulk medicament stock shelf 298 within the
pharmacy at 514. The dispensing computer 400 insures the correct medicament bulk
stock bottle 64 is retrieved from the shelf 298 by requiring the pharmacy worker 416
to scan the bar code 287 located on the bulk stock bottle 64 at 516. The dispensing
computer 400 then compares the bulk stock bottle bar code indicia 287 to the
information stored in a database of approved bar code indicia values for the

appropriate removable dispensing device 12 as shown at 518.
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[0161]  The dispensing computer 400 instructs the worker to enter the expiration
date 290 printed on the bulk medicament stock bottle 64 at 520 and then compares the
expiration date to the current date at 522. If the bulk medicament has expired, the
worker is notified at 524 and prevented from replenishing the removable dispensing
device 12. By checking the expiration date, the dispensing computer 400 insures the
medicament 62 is not repackaged into patient prescriptions if it is beyond the
expiration date.

[0162] The dispensing computer 400 instructs the worker to enter the lot number
289 printed on the bulk medicament stock bottle 64 at 526. If the current removable
dispensing device 12 inventory quantity is not zero, the lot number of the medicament
remaining in the dispensing device 12 at 528 is compared to the lot number 289
entered by the worker. If the two lot numbers do not match, the dispensing computer
400 must check a medicament dispensing system configuration setting for allowance
of mixed lot numbers. If the mixing of lot numbers is not allowed, the worker is
prevented from replenishing the dispensing device 12. By the dispensing computer
400 preventing mixing of medicament lot numbers 289, the pharmacy can accurately
track the specific medicament lot number 289 used to dispense a patient prescription
should the medicament be recalled by the manufacturer.

[0163]  The pharmacy worker 416 and dispensing cell 16 are indicated by
corresponding bar code scans of the pharmacy worker identification badge 418 and
dispensing bar code indicia 44, respectively. The dispensing computer 400 confirms
the pharmacy worker 416 is anthorized to replenish the identified cell and can access
all other dispensing devices 12 in the same dispensing drawer, and the correct
medicament is available for the dispensing device 12 replenishment before unlocking
the medicament dispensing drawer 14 through the process described above.

[0164] Once the dispensing cell 16 identification, pharmacy worker 416
identification, bulk medicament stock bottle 64 identification, expiration date 290,
and lot number 289 have been entered and verified, the dispensing computer 400 will
instruct the drawer controller to enable the drawer release switch 386 as shown at 530.
The pharmacy worker 416 then has access to the removable dispensing device 12 to

be replenished by pressing the drawer release switch 386 (see block 532) which
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actuates the electronic drawer locking mechanism into the unlocked position allowing
the dispensing drawer 14 to be extended from the cabinet 10 as shown at 534.

[0165] The medicament dispensing drawer controller 46 and cabinet controller 18
monitor the drawer position switch 388 to confirm when a dispensing drawer 14 is
unlocked and extended from the cabinet 10 far enough to change the state of switch
388. The dispensing drawer and cabinet controllers monitor the dispensing device
switch 66 while the medicament dispensing drawer 14 is unlocked and extended from
the cabinet to insure the correct dispensing device 12, and only the correct dispensing
device 12, is opened for replenishment as shown at 538. The worker has the option of
removing the dispensing device 12 from the dispensing cell 16 to better position the
removable dispensing device 12 in a more convenient location or position for pouring
medicament 62 from the stock bottle 64 and then returning the removable dispensing
device 12 to the dispensing cell 16. The dispensing computer 400 records the actions
of the pharmacy worker 416 and will not dispense a patient prescription from a
dispensing device 12 incorrectly opened during the replenishment process. Once the
pharmacy worker has replenished the dispensing cell 12, the drawer controller 46,
cabinet controller 18 and dispensing computer 400 monitor the dispensing device
switch 66 and the drawer position switch 388 to insure the dispensing cell Iid 68 is
closed and the drawer 14 returned to the closed and locked position, respectively,
before dispensing medicament from the dispensing cells within the drawer.

[0166]  The dispensing computer 400 instructs the pharmacy worker 416 to either
accept the default replenishment quantity maintained in the dispensing computer
medicament database or enter the quantity of medicament added at 540. The
dispensing computer increases the dispensing cell inventory level by the quantity
added and maintains this value in the dispensing computer medicament database at
542.

[0167] If during the replenishment procedure, and assuming appropriate security
measures are set to “on”, should the worker inadvertently open an incorrect
removable dispensing device 12, the dispensing computer 400 will require a
pharmacist to correct the error. This insures the medicament 62 within each
dispensing device 12 is correct. The dispensing computer 400 will not dispense a

patient prescription from either the dispensing cell associated with the dispensing
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device that should have been replenished or the dispensing cell associated with the
dispensing device that was incorrectly opened by the pharmacy worker during the
replenishment process. The corrective actions taken by the pharmacist will be
recorded by the dispensing computer 400. The dispensing computer records the
pharmacist identification provided by a bar code scan of the pharmacist’s
identification badge 418 and the pharmacist scanning the dispensing cell bar code
indicia 44 from each dispensing cell checked or corrected by the pharmacist.

[0168]  The pharmacy worker 416, e.g. inventory clerk, may initiate the cycle count
procedure shown in FIG. 46B for a particular dispensing cell 16. The worker is
guided through the steps as shown in the box labeled 546 to empty the removable
dispensing device 12 of medicament 62 by the dispensing cell 16 operating and
dispensing all medicament into the chute 32 for retrieval by the worker into a
temporary container. The drawer controller 46 will pause the operation of the
dispensing cell should it dispense a quantity equal to the maximum capacity allowed
in the chute 32. The worker will be instructed to remove the medicament from the
chute by pressing the gate release 36 with the temporary container under the chute.
The drawer controller 46 will resume the inventory cycle count process once the
worker has released the gate release 36 and the gate open sensor 59 detects the chute
gate 34 is in the closed position. When the drawer controller 46 has detected the
removable dispensing device 12 is empty, the drawer controller 46 will stop the
dispensing and instruct the worker to retrieve the medicament from the chute 32. The
cell display 38 will indicate the total quantity dispensed during the cycle count
procedure. ‘The drawer controller 46 and cabinet controller 18 report the total quantity
to the dispensing computer 400 and the worker will be allowed to accept this quantity
as the correct inventory quantity for the dispensing cell 16. The dispensing computer
400 will record any variances for future processing or reporting. The worker is
instructed to return the entire medicament dispensed during the cycle count procedure
back into the removable dispensing device 12. At this time, the inventory value
maintained in the dispensing computer is in agreement with the physical inventory
stored in the dispensing cell 16. The dispensing computer 400 monitors and tracks

the worker and each step during the inventory cycle count procedure until the
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dispensing drawer 14 is returned to the fully closed position within the cabinet 10 and
is in the locked position.

[0169] In summary, the dispensing computer 400 will direct, track and verify the
worker during the replacement of the dispensing device 12 into the dispensing cell 16.
The dispensing computer directs the worker to identify the dispensing device 12,
dispensing cell 16 and worker by scanning each item’s unique bar code indicia. The
dispensing computer then directs the worker to the dispensing cell, illuminates the
“MAINTENANCE’ annunciator LED 40, displays an appropriate message on the cell
display 38 and unlocks the dispensing cabinet drawer 14 containing the dispensing
cell 16. The dispensing computer 400 verifies the worker is allowed to access the
dispensing device 12 identified by the dispensing cell bar code indicia 44 and all other
dispensing devices in the dispensing drawer before unlocking the dispensing drawer.
The dispensing computer monitors the dispensing device switch 66 to insure the
proper dispensing device 12 was opened or inserted into the proper dispensing cell 16.
[0170]  The dispensing computer 400, or other computer within the pharmacy
system, indicates to the pharmacy worker 416 when each dispensing cell 16 requires
cleaning to maintain optimal dispensing cell performance. The dispensing computer
400 maintains two cleaning cycle fields for each dispensing cell. See FIG. 41
database 434. The first cleaning cycle field is the quantity of medicament to be
dispensed from the removable dispensing device 12 before the ‘MAINTENANCE’
annunciator 40 is illuminated, indicating to the worker the dispensing cell should be
cleaned. The second cleaning cycle field is the number of days between each
cleaning cycle. Once the dispensing computer determines the dispensing cell has not
been cleaned in this number of days, the ‘MAINTENANCE’ annunciator LED 40 is
illuminated. The pharmacy worker 416 may initiate the cleaning procedure from the
dispensing computer 400, cordless bar code scanner 294 or handheld computer or
handheld computer which incorporates a bar code scanning device 296. Referring to
FIG. 47, the worker will be instructed to scan the dispensing cell bar code indicia 44
for the removable dispensing device 12 to be cleaned at 550. The worker 416
identification bar code indicia 420 must also be scanned and the dispensing computer
400 verifies the worker is allowed to clean the identified cell and may access all cells

in the dispensing drawer 14 at 552. At 554, electronic drawer locking mechanism
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may be actuated by the worker pressing the drawer release switch 386 to unlock the
dispensing drawer 14 containing the dispensing device 12 and dispensing cell 16. The
drawer controller 46 and cabinet controller 18 monitor the dispensing device switch
66 to verify the worker removes the correct dispensing device 12 from the dispensing
cell 16 and the drawer position switch 388 to verify when the drawer is closed.

[0171]  After the dispensing device and or dispensing cell have has been bleaned,
or other maintenance performed, the pharmacy worker 416 must initiate the
dispensing device insertion procedure on the dispensing computer 400, cordless bar
code scanner 294 or handheld computer or handheld computer which incorporates a
bar code scanning device 296. The worker will be directed through the proper steps
required to return a removable dispensing device 12 to a dispensing cell 16. The
dispensing cell must be identified by scanning the dispensing cell bar code indicia 44
and then the worker identified by scanning his indicia 420. The dispensing computer
400 verifies the worker is allowed to return a dispensing device 12 to the dispensing
cell 16 and can access any cell 16 within the dispensing drawer 14. The electronic
drawer locking mechanism may be actuated by the worker pressing the drawer release
switch 386 to unlock the dispensing drawer 14 containing the dispensing device 12
and dispensing cell 16. The drawer controller 46 and cabinet controller 18 monitor
the dispensing device switch 66 to verify the worker inserts the dispensing device into
the correct dispensing cell. When the dispensing device is inserted into the dispensing
cell, the dispensing cell tab 70 actuates the dispensing device switch 66. The drawer
controller 46, cabinet controller 18, and dispensing computer 400 monitor the drawer
position switch 388 to indicate the drawer has been closed and the dispensing device
insertion procedure completed. Once the dispensing device has been correctly
inserted, the worker may indicate to the dispensing computer the cleaning process was
completed which resets the quantity dispensed and number of days between cleaning
intervals.

[0172]  The present invention thus includes a pharmacy medicament filling system
utilizing the medicament dispensing cabinet 10, dispensing device 12, and
prescription 292 or medicament 293 bar codes from a patient prescription label sheet
291 to initiate, direct, record and verify each patient prescription filled in the

pharmacy. Referring to FIG. 42, the filling workstation 402 can receive orders for
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patient prescriptions via an electronic interface connected to the pharmacy computer
system or via a bar code scanner (422, 294, or 296) in communication with the filling
workstation 402. The pharmacy worker 416 can initiate the dispensing of a patient
prescription by scanning the patient prescription label bar code 292 ( See FIG. 37),
scanning the dispensing cell label bar code 44 (see FIG 2A), or selecting the proper
command on an input device of a control device. When the pharmacy worker initiates
the filling of a patient prescription by scanning the patient prescription label bar code
292, the filling workstation 402 may decode the data value into two components; the
first component being a drug number which is associated with a dispensing cell 16 by,
e.g., the dispensing computer 400, and the second component representing the
quantity of medicament 62 desired. When the pharmacy worker 416 initiates a patient
prescription by scanning the dispensing cell bar code label 44, the pharmacy worker
416 would be required to enter the quantity into the cordless bar code reader 294 or
handheld computer or handheld computer which incorporates a bar code scanning
device 296 as indicated on the patient’s prescription label sheet 291.

[0173]  The cordless bar code reader 294 or handheld computer or handheld
computer which incorporates a bar code scanning device 296 provide the worker
complete mobility while performing the tasks of filling a patient prescription,
replenishing a dispensing cell, and removing or inserting a removable dispensing
device. The dispensing computer 400 receives the specific bar code indicia values of
the dispensing cell 16 to insure the worker is physically positioned in front of the
dispensing cell 16 to prevent errors from being introduced into a patient prescription.
The cordless:bar code reader 294 or handheld computer which incorporates a bar code
scanning device 296 also allows the pharmacy worker to fill patient prescriptions
using non-automated medicament dispensers with similar verification and monitoring
steps while providing the mobility to perform these filling tasks throughout the
pharmacy and at the pharmacy worker’s convenience. The worker is provided access
to patient prescription data from the dispensing computer 400 while operating
anywhere within the pharmacy. This mobile access improves the efficiency of the
pharmacy worker while decreasing the time needed to fill each prescription, and also

reducing the potential for errors.
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[0174]  Regardless of the method used to initiate the filling of a patient
prescription, the pharmacy worker identification must be provided to the dispensing
computer 400 e.g., by using a bar code reader (422, 294 or 296) to scan the pharmacy
worker’s identification badge 418. The dispensing computer 400 will verify the
pharmacy worker 416 has authorization to operate and dispense medicament 62 from
the medicament dispensing cabinet 10. If the worker fails to retrieve the medicament
62 from the dispensing cell 16 within a prescribed time, the worker will be required to
re-initiate the secure pick up procedure. When the worker identification bar code
indicia 420 is scanned and input to the dispensing computer 400 to initiate retrieval of
the patient prescription, the worker must retrieve the medicament from the dispensing
cell’s chute 32 before another retrieval is initiated by the worker or another worker.
This insures that only one dispensing cell’s gate release 36 is activated at a time
preventing incorrect medicament dispensing. However, if a worker is physically in
front of a cell, and the cell’s bar code indicia 44 is scanned and input to the dispensing
computer to initiate retrieval of the patient prescription, multiple dispensing cell gate
releases 36 may be activated at a time because the workers are physically close to the
dispensing cell 16, preventing incorrect medicament dispensing.

[0175] Some medicaments, such as narcotic or controlled substance medicaments,
may have further handling restrictions requiring a secondary security check to be
made by the dispensing computer 400 to insure the pharmacy worker 416 may
dispense, replenish or maintain these medicaments. As discussed in conjunction with
FIG. 41, the dispensing computer 400, or other computer within the pharmacy
network, maintains a database of pharmacy workers and their security level. In
addition, the database of pharmacy workers includes such fields as the pharmacy
worker’s name, initials, password, identification badge bar code indicia 420, security
authorization level for dispensing, replenishment, access to normal medicament, and
access to nafcotic or controlled medicament, among others.

[0176] FIG. 48 is a flow chart illustrating an error message routine. The error
message routine illustrated in FIG. 48 may be called in connection with any of the
procedures previously discussed which requires the generation of an error message.

As shown in FIG. 48, the error message is displayed at 560 followed by an
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acknowledgement by the worker at 562. Thereafter, the routine illustrated in FIG. 48
is exited.

[0177]  While the present invention has been described in connection with
preferred embodiments thereof, those of ordinary skill in the art will recognize that
many modifications and variations are possible. For example, it is anticipated that by
providing one or more switches on each dispensing cell 16, the dispensing cabinet 10
may be placed in a bypass vmode. Using the switches, a number can be input to a
dispensing cell which then operates to dispense the quantity of medicament manually
set by the user via the switch. Another example of a modification is to use the cycle
count procedure of block 546 of FIG. 46B in a pre-pack mode. Pre-pack, as the term
implies, involves a situation where a pharmacy knows that it is going to sell a
particular drug in a particular count. As a result, vials with that drug and that count
are filled ahead of having a prescription for them such that when a prescription is
received, the “pre-pack” need only be labeled. The cycle count would be modified so
that the dispensing cabinet 10 is informed that the medicament is being removed, and
will not be replaced after the cycle count. Another variation involves modifying the
secure pick up procedure so as to be used with other dispénsing devices. For
example, if the dispensing device is a Baker cell, the user scans the cell’s location, at
which time the controller dispenses, the pills. The user then retrieves the pills and
scans her ID if security requires such a scan. The difference in the procedures is that
the dispensing does not take place until the dispensing location has been scanned by
the user, meaning that the user is at the correct location. Such modified procedures
are also applicable to RxPorts. The present invention is intended to be limited only by
the following claims and not by the foregoing description which is intended to be

exemplary and not limiting.
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What is claimed is:

1. A dispensing cabinet, comprising:

a frame;

a plurality of shelves movably connected to said frame at an angle with respect
thereto;

a plurality of drawers each carried by one of said shelves such that each of
said drawers is capable of moving between a fully open position extending outwardly
and downwardly from said frame and a fully closed position;

each of said drawers carrying at least one dispenser;

each of said drawers carrying a lock for locking each of said drawers to said
frame when said drawers are in their respective fully closed positions;

a counterbalance, each of said drawers responsive to said counterbalance such
that only one drawer at a time can be in its fully open position; and

a controller for controlling said dispensers and said locks.

2. The cabinet of claim 1 wherein said counterbalance includes a cable
connected at one end to a spring and fixed at another end.

3. The cabinet of claim 2 wherein said cable is fixed at said another end
to said frame. |

4. The cabinet of claim 2 wherein said cable is fixed at said another end
to one of said drawers.

5. The cabinet of claim 1 additionally comprising a locking arm carried
by each of said drawers for locking each of said drawers in its fully open position.

6. The cabinet of claim 5 wherein said locking arms are pivotable and are
balanced such that upon opening a drawer to its fully extended position, said locking
arm pivots into a position to lock the drawer in its open position.

7. The cabinet of claim 6 additionally comprising a switch carried by
each of said drawers, and wherein each drawer’s lock is responsive to that drawer’s
switch and said controller. ’

8. A dispensing cabinet, comprising:

a frame;

a plurality of shelves movably connected to said frame;

- 46 -



WO 2004/014285 PCT/US2003/024862

a plurality of drawers each movably carried by one of said shelves between a
fully open position and a closed position;

each of said drawers carrying at least one dispenser;

each of said drawers carrying a lock for locking each of said drawers to said
frame when said drawers are in their respective fully closed positions;

each of said drawers carrying a switch for unlocking said drawer’s lock;

a counterbalance, each of said drawers responsive to said counterbalance such
that only one drawer at a time can be in its fislly open position; and

a controller for controlling said dispensers and said locks.

9. The cabinet of claim 8 wherein said counterbalance includes a cable
connected at one end to a spring and fixed at another end.

10.  The cabinet of claim 9 wherein said cable is fixed at said another end
to said frame.

11.  The cabinet of claim 9 wherein said cable is fixed at said another end
to one of said drawers.

12. The cabinet of claim 8 additionally comprising a locking arm carried
by each of said drawers for locking each of said drawers in its fully open position.

13. The cabinet of claim 12 wherein said locking arms are pivotable and
are balanced such that upon opening a drawer to its fully extended position, said
locking arm pivots into a position to lock the drawer in its open position.

14.  The cabinet of claim 8 wherein each of said shelves and drawers are
carried at an angle with respect to said frame such that in said open position said
drawer extends outwardly and downwardly from said frame and in said fully closed
position said drawer is substantially within said frame.

15. A dispensing cabinet, comprising:

a frame;

a plurality of shelves movably connected to said frame at an angle with respect
thereto;

a plurality of drawers each carried by one of said shelves such that each of
said drawers is capable of moving between a fully open position extending outwardly
and downwardly from said frame and a fully closed position;

each of said drawers carrying at least one dispenser;
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each of said drawers carrying a lock for locking each of said drawers to said
frame when said drawers are in their respective fully closed positions;

each of said drawers carrying a switch for unlocking said drawer’s lock;

a counterbalance, each of said drawers responsive to said counterbalance such
that only one drawer at a time can be in its fully open position; and

a controller for controlling said dispensers.

16.  The cabinet of claim 15 wherein said counterbalance includes a cable
connected at one end to a spring and fixed at another end.

17.  The cabinet of claim 16 wherein said cable is fixed at said another end
to said frame. _

18.  The cabinet of claim 16 wherein said cable is fixed at said another end
to one of said drawers.

19.  The cabinet of claim 15 additionally comprising a locking arm carried
by each of said drawers for locking each of said drawers in its fully open position.

20.  The cabinet of claim 19 wherein said locking arms are pivotable and
are balanced such that upon opening a drawer to its fully extended position, said
locking arm pivots into a position to lock the drawer in its open position.

21.  The cabinet of claim 15 wherein each drawer’s lock is additionally

responsive to said controller.
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