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MEDICAMENT VERIFICATION 
IN AN.AUTOMA'l'IC DISPENSING SYSTEM 

Bac~ground of the Invention 

1. Field of tbe Invention 

The present invention relates to the field of systems 

for automatically dispensing medicaments such as prescrip-

ti on drugs in the form of . pills and capsules. More 

particularly, the invention is concerned with a system for 

10 veri~ing that the medicament dispensed .from a dispensing 

cell matches the prescribed medicament~., 

2. Description of the Prior Art 

An automatic medicament dispensing system, such as 

15 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 

20 assigned to the cell at that location. In operation, the 

system controller receives instructions for a prescription 

including the medicament to be dispensed and the quantity. 

The controller then moves a manipulator arm to the appro­

priate cell as indicated by the cell data for receiving 

25 medicament therefrom into a vial, which is then delivered 

to an off-loading station. 

A serious problem can develop, however, if the cell 

data is ~ncorrect or the locations of the various cells 
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have been changed. This might occur, for example, if an 

attendant removes more than one cell at a time for replen­

ishment and ·does not replace these cells to the same 

locations. In such a situation, the cont:roller would move 

5 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 indicated by the cell data. As a result, the wrong 

medicament could be dispensed leading to potentially 

10 

15 

serious problems 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. 

summary of the Inyentjon 

The present invention solves the pr~~r art problems 

discussed ~bove and provides a distinct advance in the 

state of the art. More particularly, the verification 

20 system hereof verifies that a dispensing cell for a 

particular medicament is in the correct location before 

medicaJQent is dispensed and verifies that cells are 

replenished with the correct medicament. 

In the preferred embodiment of the invention, each 

25 cell in the dispensinq 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 attached to the manipulator arm and reads the 

cel.l indicia when the controller ll'loves the ann to a 

selected cell location. . .. The controller then determines 

whether there is a match between the medicament as indi-

5 cated by the cell indicia and the medicament as indicated 

by the dispensing instructions, thereby verifying the 

correct medicament. If a match is indicated, medicament 

dispensing proceeds, but if a mismatch is indicated, 

dispensing is prevented. 

10 In another embodiment, 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 

15 the indicia on a cell to be replenished. If the control­

ler determines that there is a match 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-

20 mined, the controller provides a mismatch signal indicat­

ing to the attendant that replenishment is disallowed. 

Other pref erred aspects of the present invention are 

disclosed herein • . 

25 Brief Description of tbe prawings 

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 

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

'coupled with the controller being used for replenishing a 

dispe~sing cell of Fig. 1. 

10 

Detailed Descripti0n of the Preferred Embodiment 

Ref erring to the · drawing figuresy apparatus 10 

includes a plurality of medicament dispensing cells 12, 

vial 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 

15 in U. S. Patent ·No. s / 3 31, 919, hereby incorporated by 

reference. 

Each dispensing cell 12 includes housing 18 contain­

ing medicament·20 such as pills or capsules, removable lid • 
22, outlet port 24, driven dispenser gear 26 (Fig. 1) and 

20 indicia 28, preferably in the form of a lllachine-readable 

bar code corresponding to the .medicament contained in the 

cell 12. 

~anipulator assembly 14 includes manipu+ator arm JO, 

. drive qear 32, gripper fingers 34a and 34b for holding 

25 vial 36, shifting mechanism 38 (Fig. l) und.er 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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conventi.oni:l,1 .. bar code reader mounted to arm 30 and coupled with . con.t:rc;>ller 16. Reader 40 is operable to produce indicia sigpals representative of indicia 28 and thereby 

~ . . .. ,. : . .. ·· . . ·· ... :··. 
represeritc;1~ive of the medicament contained in the corre-5 sponding ce1"l. 

contrtiJ,:l:er 16· is microprocessor-based under program control arid:·:··iricludes an associated memory for storin~ cell data. :Thi.s. ciata · inclucles the locations of dispensing cell5= 12 an~·th45t medicament assigned to the cells at these 10 locations. 

. . In operation, controller 16 receives dispensing instructions :,s;uch as prescription data from a pharmacy host comput~r ~- The dispensing instructions include the medicament to , be dispensed· and quantity thereof. In J.5 response to t:he instructions, controller 16 accesses·the 11emory for the: cell data'. and determines a selected cell location corresponding to the medicament indicated in the dispensing instructions. Controller 16 then activates 
.. 

·mechanism. 3 a ·to: move manipulator as_sembly 14 and thereby 20 manipulator ~rm 30 to retrieve vial 36 between gripper fin9er11:5 34a, ·3,4b from a supply thereof, and then to move arm JO to tb.e .·~elected cell location corresponding to a 
··::. ,,.,..· 

cell containin9>the medicament to be disp~nsed. At the 
. . 

selected cell196ation, fingers 34a, 34b position vial 36 25 at the outlet.:po~ 24 of a cell 12 for receiving medica-
. . . ·.·· 

ment 20 theref~om • 
. : -~ 

.... .-::· 

: i · .. 
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As arm 30 reaches the selected cell location, indicia 

reader 40 scans cell indicia 28 and provides indicia 

signals representative thereof to controller .16. Control­

ler 1'6 then compares the medicament as indicated by the 

5 . indicia signals with the medicament tt;> 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 ·dispen;;er gear 26 

causing medicament 20 to be dispensed from cell 12 through 

10 outlet port 24 into vial 36. 

If the medicament as indicated by the indicia signals 

and dispensing instructions do not match, controller 16 

prevents activation ·of gear 32 and thereby prevents 

dispensing of medicament into vial 36. Controller 16 also 

15 provides an output in response such as an alarm signal or 

instructions to the pharmacy host computer·indicating that 

the prescription could not be filled and that a problem 

exists. 

To minimize problem occurrences, controller 16 may be 

20 programmed to activate a checking procedure. During such 

a procedure, controller 16 would move manipulator arm and 

thereby indicia 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 

25 data stored memory. This checking procedure might be 

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

prescriptions waiting to be filled, whichmight typically 
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occU:r 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. 

5 Fig. J illustrates another embodiment 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 

10 table for reading bar codes at various·~rientations, 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 45, 

typically in the form of a bar code present on containers 

15 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 so, 

all under the control of controller 16. 

When a cell 12 needs to be replenished with medica-

20 ment, an attendant secures a container 45 containing the 

needed medicament and removes the cell 12 needing replen­

ishment from the framework of apparatus 10. The attendant 

passes in?icia reader 40 over cell indicia 28 and over 

container indicia 44. As is typical with bar code read-. 

25 ers, controller 16 may activate speaker 50 for a short 

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

to the attendant that the reading has been completed. 
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Upon receiving cell indicia signals and container 

indicia signals from reader 42, controller 16 determines 

whether the medicaments as indicated by these signals 

match. If yes, controller 16 activates green lamp 46 to 

5 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 lid 22 to replen-

' ish cell 12 with the medicament 20 from the container. 

After replenishment, the attendant replaces lid 22 and 

10 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 signal or some other indication to the 

attendant that replenishment is not allowed. Addition-

15 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 those skilled in the art will appreciate, the 

20 present invention encompasses many variations in the 

preferred embodiments described herein. For example, 

indicia.may be used other than the preferred par coding 

and the present invention finds utility in other types of 

medicament dispensing machines. Having described the 

25 preferred ~mbodiments 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 systejn'comprising: 

a plurality of medicament dispensi~.9 cells; 

a manipulator operable _for moving to a selected cell 

and for recei vinq medicament . dispensed there-

from; 

a controller for controlling the 9peration of the 

' manipulator, said controller · ~ncludinq 

means for receiving medicament dispensing in­

structions including information represen­

tative of a medicament to_be dispensed, 

memory-means for storinq cell data representa­

tive of the cell locationS, and medicaments 

assigned to said respective cells at said 

locations, and 

means for using said instructio~s and cell data 

to determine a selected cell location of a 

cell having a medicament assigned thereto 

corresponding to said 11\~dicament to be 

dispensed, 

each of said cells having machine-r¢adable indicia 

thereon repre~entative of the ':medicaments as-
_.:-: 

. siqned thereto; and 

an indicia reader operable for read~l)g said indicia 

and for producing indicia signal~ representative 

thereof, 

said controller including means for 



-· ·---------------------------··----·--

\: \11\11\ \\\Ill lllll 111111\ \Ill 
* C L ~ S * 

W097/342A 

5 

10 

PCT/US97/0116' 
···;.·. 

-10-

moving the manipulator and sa-id indicia reader · 
. . 

to said selected cell location, 

using said reader to read the indicia on the 

. cell at said selected location and produc­

ing indicia signals repres.$Iltative thereof, 

:and 

receiv.i,;nq said indicia siqrtals. and determining 

whether the medicament represented by said 

i~dicia signals is a match with said medi­

c;ament to be dispensed and:· .. if so, a1lowing 

dispensing of medicament from the cell at 

said selected location. 

2. The ap~aratus 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 couplin9 said indicia reader with said 

20 manipulator arm . for movement together to said selected 

cell location. 

4. Tfle apparatus as set forth in . Claim 1, said 

medicament including prescription drugs, sa~g instructions 

25 including prescription information. 
.. 
; 
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5. 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 

s operation of the manipulator, a method of operating the 

system comprising the steps of: 

10 

15 

20 

25 

(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 respective cells 

at said locations; 

(b) in the controller, using said instructions and 

cell ciata to determine a selected cell location 

of a cell having a medicament assigned thereto 

corresponding to said medicament to be dis-

pensed, 

each of the cells having machine-readable indicia 

thereon representative of the medicaments as­

signed thereto, 

the systein including an indicia reader operable for 

reading said indicia and for producing indicia 

signals representative thereof; 
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(c) moving the manipulator and said indicia reader 

to said.selected cell location under control of 

the controller; 

(d) at said cell location, using said reader to read 

5 the indicia on the c.ell at said selected loca-

10 

15 

tion and producinq indicia signals representa­

tive thereof; and 

(e) receiving said indicia signals il)>the controller 

and determining whether the med,icament repre­

sented by said indicia siqnals-.is a match with 

said medicament to be dispensed and if so, 

allowing dispensing of medicament from the cell 

at said selected location. · 
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6. Thi! method as set forth in Claim 5 further 

including the steps of 

determining ·a selected cell for replenishment of 

medicament assigned thereto; 

selecting a container containing a medicament and 

having container indicia th~reon representative 

of a medicament contained therein, 

the'system including an indicia reader coupled With 

the controller, said indicia reader including 

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 and 

container indicia and to produce respective cell 

indicia signals and container indicia signals 

representative thereof; and 

in the controller, receiving said cell indicia sig-

nals and container indicia signals and determin­

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 

output 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 represented by said cell 

indicia signals and container ind,icia signals, 

producing a match output detectable by an ·atten-

dant indicating that r_eplenishment of said 

selected cell by medicament from said container 

is allowed. 

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

ments including prescription drugs, step (a) including the 

10 ·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 

15 step of moving the manipulator and said reader together. 

9. The method as set forth in Claill\ 5, said indicia 

including bar codes, said reader being a bar code reader, 
' 

step (d) including the step of using said reader to read 

20 "ehe bar code on the cell at said selected location. 

25 

10. The method as set forth in Clai~ 6 including the 

. step of pi:oviding said indicia reader as a hand-held 

indicia reader. 

., 
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11. 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 

5 operation of the manipulator, a method of replenishing the 

cells with respective medicaments comprising the steps of: 

10 

15 

(a) determining a selected cell for replenishment of 

·medicament assigned thereto, 

each of the cells having machine-readable cell indi­

cia thereon representative of the medicaments 

assigned thereto; 

(b) selecting a container containlnq a medicament 

and having container indicia thereon representa­

tive of a medicament contained therein, 

the system including an indicia reader coupled with 

the controller, said indicia reader including 

means for reading said cell and container indi­

cia, £or producing indicia signals representa­

tive thereof and £or delivering said indicia 

20 signals to said controller; 

(c) using said indicia reader to read said cell and 

container indicia and to produce respective cell 

.indicia siqnals and container indicia signals 

representative thereof; and 

(d) 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; 

{e) if there is a lack of a match hetween medica-

ments represented by said cell indicia signals 

and container indicia sig~als, providing a 

mismatch output detectable by· an attendant 

indicating that replenishment of ~edicament from 

said container is disallowed an~, if there is a 

match between medicaments represented 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 medica•ent from said 

container is allowed. 

12. The method as set forth in Claim 11, said 

indicia including bar cod.es, said reader including a bar 

code reader, 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 :claim 11, said 

medicaments including prescription drugs. 
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14. In. a medicament dispensing system including a 

plurality of medicament dispensing cells, a manipulator 

operable for· .moving to· a· selected cell for receiving 

medicament th~efrom, and a controller for controlling the 

5 operation of the manipulator, a method of operating the 

system comprising the steps of: 

10 

15 

20 

25 

(a) in the controller, determining a selected cell 

' location for movement thereto by the manipula-

tor, 

the controller including associated memory storing 

cell data representative of the cell locations 

and medicaments assigned to .the respective cells 

at said locations, 

'each of the cells having machine-readable indicia 

thereon representative of the medicaments as­

signed thereto, 

the system.including an indicia reader operable for 

reading said indicia and for producing indioia 

signals representative thereof;. 

(b) moving the manipulator and said indicia reader 

to said selected cell location under control of 

the controller; 

(c) at said cell location, using said reader to read 

the indicia on the cell at said selected loca-

tions ~nd producing indicia signals representa­

tive thereof; and 
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(d) receiving said indicia signals in the controller 

and det,ermining whether the medicament repre­

sented by said indicia signals is a match with 

said cell data. 

5 
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