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MEDICAMENT VERIFICATION
_ ATTC ol
1. Field of the Invention

The present invention relates to the field of systens
for automatically dispensing medicaménts such as prescrip-
tion drugs in the form of pills and capsules. More
particularly, the invention is concerned with a system for
verifying that the medicament dispensed from a dispensing

cell matches the prescribed medicament..

2. L ipti ¢ the Prior Art

An automatic medicament dispensing=system, such as
that disclosed in U.S. Patent No. 5,337,919, includes a
plurality of medicament dispensing cells containing
respective medicaments. The '919 system includes memory
associated with the controller for storing cell data
including the location of each cell and-the medicament
assigned t; the cell at that location. In operation, the
system controller receives instructions for a prescription
including the medicament to be dispenséd and the guantity.
The controller then moves a manipulator arm to.the appro-
priate ce}l as indicated by the cell data for receiving
medicament therefrom into a wvial, which is then delivered
to an off-loading station. |

A serious problem can develop, however, if the cell

data is incorrect or the locations of the various cells
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have been changed. This.might occur, forlexample; if an
attendant removes more than one cell at a fime for replen-
ishment and does not replace these cells to the same
locatipqs. In such a situation, the controller wouldlmove
the manipulator arm to the cell location-corresponding to
the cell data for the prescribed medicament. The cell at
this location,'however, would not contain the medicament
as indicatéd.by the cell data. As a result, the wrong
medicament could be dispensed leading' to potentially
sérious problens for the patient. .

Another potential problem can occur during replenish-

. ment of the cells. Specifically, an attendant could £fill

a cell with the wrong medicament, again leading to the

possibility of a patient receiving the wrong medicament.

L

The present invention solves the prior art problems
diécussed above and provides a distinct advance in the
state of the art. More particularly, the verification
system hereof verifies that a dispensing cell for a
particular medicament is in the correct location before
medicament is dispensed and verifies that cells are
replenished with the correct medicament. |

In the preferred embodiment of the invention, each
cell in the dispensing system includes indicia thereon,
such as bar coding, corresponding to the medicament

contained therein. An indicia reader such as a bar code
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reader is aﬁtached to thé manipulator arm and reads the
cell indiéia when the controller moves the arm to a
selected cell location. ' The controller'then defermines
whether there is a match between the medicament as indi-
cated by the cell indicia and the medicament as indicated
by the dispensing instructions, thereby- verifying the
corredt medicament. If a match is indicated, medicament
dispensing .proéeeds, but if a mismatch is indicated,
dispensing is prevented.

In another émbodiment, a hand-held indicia reader
coupled with the controller is used during replenishment.
Each container of new medicament includes indicia indicat-
ing the medicament contained therein. The attendant uses
the reader to read the container indicia and also to read
the indicia on a cell to be replenished. If the céntrol—
ler determines that there is a maﬁch between the medica-
ments as indicated by the container and cell indicia, then
a signal is provided to the attendant indicating allowance
to proceed with replenishment. If a mismatch is deter~
mined, the controller provides a mismatch signal indicat-
ing to the aftendant that replenishment is disallowed.
Other preferred aspects. of the present ihvention are

disclosed herein.

E [} ED . Ib ) EI] D > |

Figure 1 is a right perspective view of the preferred

- apparatus. in accordance with the present invention;
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Fig. 2 is a partial plan view of medicament dispens-

ing cell and manipulator arm of the apparatus of Fig. 1

showing the controller in block diagram form; and

Fig. 3 is a schematic representation of a dispensing

.cell, a container of medicament, and a bar code reader

‘coupled with the controller being used for replenishing a

dispensing cell of Fig. 1.

Referring to the - drawing figuréé, 'apparatus i0
includes a piurality of medicament dispensing cells 12,
via; manipulator assembly 14 and system controller 16
(Figs. 2 and 3). Apparatus 10 is preferably modified as
explained herein from the dispensing system as disclosed

in U.S. Patent No. 5,337,919, hereby incorporated by

reference.

Each dispensing cell 12 includes housing 18 contain-

‘ing médicamqnt'ZO-such as pills or capsules, removable lid

22, oﬁtlet-port 24, driven dispenser gear 26 (Fig. 1) and
indicia 28, preferably in. the form of a machine-readable
bar code correspoﬁding to the medicament contéined in the
cell 12,

Manipulator assembly 14 includes manipulator arm 30,

drive gear 32, gripper fingefs 34a and 34b for holding

‘'vial 36, shifting mechanism 38 (Fig. 1) under the control

of controller 16 for moving arm 30 to a selected cell

location, -and indicia reader 40 preferably in the form of
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with'cdhfﬁeiler 16.  Reader 40 is operable to proguce

indiciajsigpels representative of indicia 28 and thereby

represeﬁtéh,vé of the medicament contained in the corre-

-spending'eeli;

locations. . .

- In . bpe;etion, contreoller 16 receives dispensing

medicament 1_I::o__f=-be disbensed' and quantity thereor. In
response to the instfuctions, controller 1g accesses  the

memory'fo: thegeell datafand determines 3 selected cel}l

at the'outlet;pggt 24 of a cell 12 for receiving medica-

ment 20 thefefrbmﬁ
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As arm 30 reaches the selected cell location, indicia
reader  40 scans cell indicia 28 and .provides indicia
slignals. representative thereof to controli‘er 16. Control-

ler 16 then compares the medicament as indicated by the

.indicia signals with the mnedicament t¢ be dispensed as

contained in the dispensing instructions. If the medica-
ment so indicated match, controller 16 then activates
drive_gear‘32 which in turn operates dispenser gear 26

causing medicament 20 to be dispensed from cell 12 through

outlet port 24 into vial 36.

If the medicament as indicated by the indicia signais
and dispensing instructions do not maﬁch, controller 16
prévents activation ‘of gear 32 and thereby prevents
dispéﬂsing of ﬁedicament into vial 36. Controller 16 also
provides an output in response such as an alarm signal or
instructions to the pharmacy host computer'indicating that
the prescription could not 5? filled énd that a problem
exists. , |

To minimize problem occurrences, controller 16 may be
prograﬁmed to activate a'checking procedure. During such
a procedure, cqntroller 16 would mové manipulator arm and
thereby indici§ reader 40 to each cell location in turn,
read the indicia on each cell, and compare.the medicament
for each cell as indicated by the indicia with the cell
data stored ﬁ@mory. This checking procédure might be

initiated once a day, for example, wheri there are no

prescriptions waiting to be filled, which might typically
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" occur late night or early morning. Additionally, the

checking procedure might be initiated each time any cells

. are replenished with medicament as such times are the ones

most likely for a mix-up in cell locations to occur.

Fig. 3 illustrates another embodimeﬁt of the inven-
tion for verifying medicaments during replenishments of
cells 12. This embodiment uses a hand-held indicia reader
42 such as a bar code reader coupled with controller 16.
Alternatively, reader 42 could be the type mounted to a
table for rééding bar codes at varioﬁs'qrientations, such
as the type used in supermarkets. Reader 42, like reader
40, is operable to read indicia 28 on cells 12 and is also.
operable to read.container indicia 44 on container 4S5,
typically in the form of a bar code present on containers
of medicaments, and to provide corresponding cell and
container indicia signals to controller 16. Reader 42

could include green lamp 46, red lamp 48 and speaker 50,

_éll under the control of controller 16.

+

When a cell 12 needs to be replenished with medica-
ment, an attendant secures a container 45 containing the
needed medicament and removes the cell 12 needing replen-
ishment from thé framework of apparatus 10; The attendant
passes indicia readef 40 over cell indicia 28 and over
container indicia 44. As is typical with bar code read-
ers, contrqller 16 may activate speaker 50 for a short

beep each time a bar code is read to prbvide an indication

to the attendant that the reading has been completed.
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Upon receiving'cell_indicia signals énd conﬁainer
indicia signals from reader 42, controller 16 determines
whether the medicaments as indicated by these signals

match. If yes, controller'ls activates green lamp 46 to

provide a visual indication or some other indication to

the attendant that a match is indicated and that it is
allowable to proceed with removing cell 1id 22 to replen-
ish cell 12 with the médicament 20 from the container.
After replenishment,.the attendant replaces 1lid 22 anad
replaces cell 12 in apparatus 10.

If controller 16 determines that the two medicament

‘indications do not match, controller 16 activates red lamp

48 as a visual siénal or some other indication to the
attendant that replenishment is not allowed. Addition-
ally, controller 16 may.activate speaker.so with a specif-
ically designed alarm tone to provide an audible indica-
tion to the attendant. Controller 16 may also store a
record of these replenishment transactions.

As thése skilled in the art will appreciate, the
present invention encompasses many variations in the
preferred embodiments described herein.' For example,
indicia may be used other than the preferred bar coding
and the present invention finds utility in other types of
medicament dispensing machines. Having described the
preferred embodiments in detail, the following is claimed

as new and desired to be secured by Letters Patent:
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CLAIMS: |
1. A medicament dispensing systeh*comprising;
a plurallty of medicament dlspen51ng cells;
a manlpulator operable for mov1ng to a selected cell
5 ~ and for receiving medicament dlspensed there-
from,
a controller for controlling therbperation of the
* manipulator, said controlleriincluding
means for rece1v1ng medicament dlspen51ng in-
10 ' ~ structions including 1nformat10n represen-
‘tative of a medicament to be dispensed,
memory -neans for storing cell data representa-
tive of the cell locations and medicaments
assigned to said respective cells at said
15 locatlons, .and
means for using said 1nstruct10ns and cell data
to determlne a selected ce;1 1ocatlon of a
- cell having a-medicament-essigned thereto .
corresponding to said medicament_ to be
20 " -dispensed,

. each of said cells having machine—feadable indicia
thereon representatlve of the medlcaments as~
51gned thereto; and -

an indicia reader operable for readlng said indicia
25 " and for producing indicia s1gnals representative
thereof,

said controller including means forei.
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moviﬁg the manipulator andisaid indicia reader
J;tb said selected cell location,
usihd.said réader to read thélindicia on the
_ fqé11 at said selected location and produc- .
5 | . ing indicia signals reprégghtative thereof,
receiving said indicia signals and determining
- whether the medicament represented by said
indicia signals is a match with said medi-
10 .eément to be diépensed an&nif so, allowing
dispensing of medicament from the cell at

said selected 1ocation;

2. ' The apparatus as set forth in Claim 1, said
15 indicia including bar codes, said indicia reader including

a bar code reader.’

3. The apparatus as set forth in Claim 1 further
'including means coupling said indicia reader with said
20 manipulator arm for movement together to said selected

cell location.

4. The apparatus as set forth in . Claim 1, said
medicament including prescription drugs, séig instructions

25  including prescription information.
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In a medicament dispensing system including a

of medicament dispensing celis, a manipulator

operable.: for moving to a selected cell for receiving

medicament therefrom, and a controller for controlling the

5 operation

of the manipulator, a method of operating the

system comprising the steps of:

(a) .

receiving medicament dispensing instructions

+ into the controller, said instructions including

information representative of a medicament to be

dispensed,

the controller including associated memory storing

_ cell data representative of the cell locations

and medicaments assigned to the respectivé cells
at said locations;
in the controller, using said instructions and

cell data to determine a selected cell lecation

‘of a cell having a medicament assigned thereto

corresponding to said medicament to be dis-
;enSed,

of the cells baving machine-readable indicia
thereon representative of the medicaments as-

signed thereto,

the system including an indicia reader operable for

10

15 (b)
20 each
25

reading said indicia and for producing indicia

signals representative thereof;
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moving the manipulator and said}indicia reader
to said.selected'celi location ﬁnde: control of
the cdntroller; |
at said cell location, using said reader fo’read
the indicia on the cell at'said'selected loca~-
tion and producing indicia_signals representa-
tive thereof; and
receiving said indicia signéls in:the controller
and determining whether the méqicament repre-

sented by said indicia signalsgis a match with

~said medicament to be dispensed and if so,

allowing dispensing. of mgdicameﬁt from the cell

at said selected location.
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6. 'I‘h_'é':'method as set forth in cClaim 5 further
 including the steps of |
determining 'a selected cell for replenishment of
| -medicament assigned thereto; : J
5 selecting a corntainer containing a medicament and
having container indicia fhereon representative
'of:a medicament contained therein,
the‘syéteﬁ including an indicia reader coupled Qith
the controller, said indicia reader,including
10 means for reading said cell and container indi-
cia, for producing indicia signals representa-
tive thereof and for delivering said indicia
signals to said controller;
using said indicia reader to read said cell End
15 container indicia and to produce respective cell
indicia signals and container indicia sigﬂals
representative thereof; and |
in tPe confroller, receiving said cell indicia sig~ .
nals and container indicia signals and determin-
20 ing whether there is a match between medicaments
represented thereby;
if there is a lack of a match between medicaments
, represented by said cell indicia signals and
container indicia signals, providing a mismatch
25 ocutput detectable by an attendant indicating'
| that replenishment of. medicament from said

container is disallowed and, if there is a match
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between medicaments representéd by said cell
indicia signals ‘and container indicia signals,
producing a match output deteétﬁble by an'aFten-
dant indicating that :eplénishment of said
selected cell by medicament ffoﬁ said container

is allowed.

7. The method as set forth in Claim 5, said medica-

ments including prescription drugs, step (a) including the

'step of receiving prescription information as said dis~

pensing instructions.

8. The method as set forth in Claim 5, said reader

. being coupled with the manipulator, step (c) including the

step of moviﬁg the manipulator and said reader together.

9. The method as éet forth in Claim §, said indicia
inclﬁding bar codes, said reader being a bar code reader,
step (d) including the step of using said reader to read

the bar code on the ce;l at said selected lbcation.

10. The method as set forth in Claim S.including the

_step of providing said indicia reader as a hand-held

indicia reader.
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In a medicament dispensing system including a

plurality of medicament dispensing cells, a manipulator

operable for moving to a selected cell for receiving

medicament therefrom, and a controller for controlling the

operation of the manipulator, a method of replenishing the

cells with respective medicaments comprising the steps of:

(a)

determining a selected cell for replenishment of

' medicament assigned thereto,

each of the cells having machine-readable cell indi-

(b}

cia thereon representative df the medicaments
assigned thereto;

selecting a container containing a medicament
and having container indicia thereon representa-

tive of a medicament contained therein,

the systenm ihcluding an indicia reader coupled with

(c)

(a)

the controller, said indicia reader including

‘means for reading said cell and container indi-

cia, for producing indicia signéls representa-
:

tive thereof and for delivering said indicia
signals to said controller;

using said indicia reader to reéd said cell and

container indicia and to produce respective cell

indicia signals and container indicia signals

representative thereof; and
in the controller, receiving said cell indicia

signals and container indicia signals and deter-
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mining whether there is a match between medica-
ments represented thereby;
if there is a lack of a match §etween medica-
ments represented by said celifindicia siénals
and 'cdntainer indicia signals; ‘providing a
mismatch output detectable by an attendant
indicating that replenishment of medicament from
said container is disallowed and;'if there is a
match between medicaments repréSented by said

cell indicia signals and container indicia

signals, producing a match output detectable by

an attendant indicating that replenishment of
said selected cell by medicament from said

container is allowed.

The method as set forth in cClaim 11, said

indicia including bar codes, said reader including a bar

code readeg, step (c) including the step of using said

indicia reader to read said cell and container bar codes.

13.

The method as set forth in zdlaim 11, said

medicaments including'preséription drugs{':
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: _ 14. In:a~ﬁedicament dispensing system including a
plurality 6fjmedicamenﬁ dispensing cells, a manipulator
operable for "'_".moving to a selected céll for receiving
medicament.the:efrom, and a controller for controlling the

5 operation of the manipulator, a method of operating the
| sjstem comp:iéing the steps of: |
i(a) in the controlier, determining a selected cell
. ' lécation for movement thereto by the manipula-
tor, '

10 the controller including associaﬁed memory storing
cell data representative of thé cell locations
and médiéaments assigned to the respective cells
at said locations, “

:eéch of the cells havihg machine-readable indicia
15 . thereon representative of the medicaments as-
signed thereto,
the system.including an indicia reader operable for
| Feading.said indicia and for producing indicia
signals representative thereof;

20 (b)  moving the.manipulator.and said indicia reader
to said selected cell loc#tion under control of
the.confroller; | |

(c) at said_cell location, usiﬁg said reader.to read
the indicia on the cell at said selected loca-

25 i tions and producing indicia Signals representa-~

tive thereof; and
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(d) receiving said indicia signals in.the controiler '
and determining whether thé medicament:répre-
sented by said iﬁdicia signals is a match with

said ceil data.
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