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Background of the Invention 5 1. Field.of the Invention
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for automatically dispensing medlcaments 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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at that
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i ncl udi ng the nedi cament to be di spensed and the quantity. The
controller then noves a mani pulator armto the appro- priate cell as
indicated by the cell data for receiving 25 nedicanent therefrominto a

vial, which is then delivered to an off-loading sta
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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
| 10 sérious problens for the patient. .
| Ahother potential problem can occur during replenish-
. ment of the cglls. Specifically, an attendant could fill
a cell with the wrong medicament, again leading to the
possibility of a patient receiving the wrong medicament.
15
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
20 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
25 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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ment of the cells. Specifically, an attendant could fill | acell with
the wong nedi canent, again leading to the possibility of a patient
receiving the wong nedi canent. 15 Summary of the I'nvention

The present invention solves the prior art problens above
and provi d&W0 #4268t i nct advance in the state of the Pg#ﬁ'%u’?@g&

- particularly, the verification 20 system hereof verifies that a
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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.

10 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

- 15 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~

20 mined, the controcller provides a mismatch signal indicat-
ing to the aftendant that replenishment is disallowed.

Other preferred aspects. of the present invention are

disclosed herein.

. 25 Brief Description of the Drawings
Figure 1 is a right perspective view of the preferred

- apparatus. in accordance with the present invention;



whether there is a match between the nedi canment as indi- 5 cated by the
cell indicia and the nedi canent as indicated by the di spensing

i nstructions, thereby verifying the correct nedicament. |If a match

i s indicated, nedicanent - di spensi ng proceeds, but if a msmatch is
indi cat ed, wo9734268li spensing is prevented. 10 - | n BEHUSREPISAHodi ment
a hand-held indicia reader - coupled with the controller is used duri.ng
repl eni shrent .. - Each cont ai ner 0T4T1ew medi cament | ncl udes i ndicia '

‘i ndi cat - - g % nmedi carrg L t ai need t her ei n @ttendant uses
the reader to re 9 t ?‘ aE’i‘a“ar’i’d | 88 %al?eéb FPENRe i ndici a
on a cel | tn3e deqp! %%S%sﬂlpuiétweamrsf Olfie apparakfE el ggings that
there is a match between the nedica- a5|n|cate by "t he

cont ai ner agfowghl thdi €btrdleR in bloademﬁlam FophpVvased to the
attendant indicating all owance to proceed with replenishment. |If a
m smatch is det eFig.2® iaﬁansehemh'ei«—:OmMSIe@rtapﬁ-gnidésa airpemstiolg si gnal

i ndi cat - to the attendant that replenish i s disall owed.
Ot her pref eFF&&'ag’pe‘&?’éta&r"thé’ pr"&"éﬁ?@ﬁ‘v’en?f‘ﬁn aP@r code feadeysed

herein. t%gugled Wthh %’h' ef: R@?&H] pé%fn utsgﬁ %P%é&%}r shln Fi gure

1is a I’Igh rspective view o rre |n accordance
with the prasgpenkiMgnééPNof Fig. 1.

10 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
15 in U.Ss. Patenf No. 5,337,919, hereby incorporated by
referénce.
| Each dispensing cell 12 includes housing 18 contain-
‘ing médicamqntJZO-such as pills or capsules, removable lid
22, oﬁtlet-port 24, driven dispenser gear 26 (Fig. 1) and
20 indicia 28, preferably in. the form of a machine-readable
bar code correspoﬁding to the medicament contéined in the
cell 12,
Manipulator assembly 14 inclﬁdes manipulator arm 30,
drive gear 32, gripper fingefs 34a and 34b for holding
25 'viél 36, shifting mechanism 38 (Fig. i) undef 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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-4- Fig. 2 is a partial plan view of nedi canent dispens-

ing cell and manipul at or "arm-of the apparatus of Fi.g. 1 showi ng t he
control ler in Mosiesbgagramform and © Fig. 3 is a schematic
representation of a dispensing 5 cell, a container of MedicAAENRuaNd a
bar code reader’ ~coupl'ed with the controller being used for

repl eni shing a di spensing cell of Fig 1. Det ai | ed
Description of tfeerenaddb@ntmdieneBhder hounteq + &€ 1 NG to the
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controller 16 indidi':d':f%%-gé,%gan%‘:’%- Appar atus 10 [ prg & &5 VPERNdGE ed as
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Patent No. 5, 3¥Rp@bSentheighyotngoLporated by r ef'er ence.
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20 indicia 28, preferably in the formof a machine-readabl e

code corresponding to the nedi canent contained in the cell 12.
Mani pul at or assenbly 14 includes nanipul ator arm 30,

bar

drive gear 32,

gri pper fingers 34a and 34b for holding 25 vial. 36, shifting nmechani sm

38 (Fig. 1)WQAHM26% he contr ol of controller 16 for ROUYPHFOLS 30 to a
sel ected cell | ocation, and indicia reader 40 preferably in the form
of WD 97/ 34268 6=
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indicia 28 and thereby

n1croprocessor-based under. program control ,  and i ncl udes an
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da” s alsl 8’8'§P| 8‘.&@' me. icamen = Pense
1onth€h8aVES tiill WAEPehB¥ng instructions. If the medlca—

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 :m_e_mory. This checking procedure might be

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

prescriptions waiting to be filled, which might typically

representative of .the nedi canment contained -
in the corresignalsSrepigsendatjve ctiereof to controlle€ohé+ ol Cartrkl— s

and Eh%on?p'c nent a S|%ped to



I nstructions such as prescription data froma pharmacy
conputer. The dispensing instructions include the

host
medi canent to be

di spensed and quantity thereof. In 15 response to the instructions,
controller 16 accesses the menory for the cell dat %, ggrn1nes
a sel ected CNQP7/34268  ocation corresponding to the nedic cat ed
in the di spensing instructions. Controller 16 then

acti vates

34a, 34b froma : supp

nechanlsn138 to nmove mani pul at or assenbly 14 and thereby

20 —mani pul at gf. g ?&é Oni%&i% ' Qi’eg&:z% AerRehyeen ﬁd:ﬂﬁ%ﬁally tixlenger S

t her n to nove arm30 to

sel ected cell ch&enih@rpﬁd&dmponﬁlgng b® :aqltl.atedcehéhcm&alaﬁy‘lg:eﬂ.h.s
medi canent to be di spensed. At the selected cell |ocation, fingers
34a, 34b posiarenreplwniﬁhedQﬂithemedﬂmsmgutlaﬂ suoht tmesfare ddie onesf or

recei ving medic ment 20 therefrom WO 97/ 34268
PCT/ US97/ 01169051.: likely for a mix-up in cell locaé::mns to occu% arm 30
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cells 12. This embodiment uses a hand-held indicia reader
42 such as a bar code reader coupled wit_h controller 16.
Alternatively, reader 42 could be the type mounted to a
table for rééding bar codes at varioﬁs ‘'orientations, 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 .

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 si::eaker 50,
_?111 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 the framework of apparatus 10'f The attendant

passes indicia reader 40 over cell indicia 28 and over

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

ers, controller 16 may activate speaker 50 for a short

beep each time a bar code is read to prbvid’e an indication

to the attendant that the reading has been completed.



5 indicia signals with the nedicanment to be di spensed as cont ai ned

In the dispensing instructions. |If the nedica- ment so i ndicated

mat ch, controller 16 then activates drive gear 32 which in turn
oper at es di spenser gear 26 causi ng nedi canent 20 to be di spensed from
cell 12 t lwoensaz6s10 outlet port 24 into-vial 36. PCT/US97/01166{ he

medi canent as indicated by the indicia signals and di spensi ng

i nstructions do not nmatch, cont roI | er-8t6 prevents activation of gear
.32 and thereby prevents ensi ng of nedi canent |nto vjal 36.
Controller 16 aI'%RPn lﬁecﬁ‘b’tﬂ%ege bﬂ?g ﬁl‘?‘éas][fon%’éd sEeRtENeR al arm
signal or S 0 h ty _conpu tlngthat
the prescri p | o é(:oéu'{%gnot oiinf F%Pagpag% ij']:%S'LlrengE ES{efﬂfjﬂ&a )

To m ni M zeyiéekde MtAEC Wedd @anent § Ol oiddan:akédrrmy Dene s spéxqgi@mmd to

activate a checking procedure. During such a procedure, controller
16 woul d nowetchani (iff gtexw, aomtzpdler 16 ddicivaitesi geenalamadss ¥ to each
~cell location in turn, read the indicia on each cell, and conpare the

medi can®gnt providg ¢ ‘éh%‘hajeemdlﬁﬁml ®xt s@mpy other| m@m#wn HQ he cel l
28 o SU2 SUOLCSIEIRLY: elfl 2, £heSkl 19 PLOPEILE MO be 1o g 1 L1 8L
be filled, ygRrTedth b¥PLEA lWith removing cell 1id 22 to replen-
'- ish cell 12 with the médicament 20 from the container.
After replenishment,.the attendant replaces 1lid 22 anad
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 siénal 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 thése 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 bar coding
and the present invention finds utility in other types of
medicament dispensing machines. Having described the
25 preferred embodiments in detail, the following is claimed

as new and desired to be secured by Letters Patent:



Y\g- 97"mmm|n:“!u“““alml ght or early EoCrTﬁnUﬁgw Oliggi tionally, the

checki mg proceaure neght :be-initiated each time any cells are

- replenished wth nedlcanent as such tinmes are the ones most || kely
for a m x-upgwp97/34k8 | ocations to occur. 5 . Fig. SP‘H’V%%’PP&T es
anot her enbodi nent of the inven- téon for- verlfylng medi canent s
during repl eni shnents of . cells 127°7Thi s enbodi nent uses a hand-hel d.
indicia reader 42 such as a bar code reader coupled with controller
16. é%ﬁ%yFVely, reader 42 could be the type nounted to a 10

tabl e for readl ng har cpdesafdanedtl aispehsbmy alystem cémpPising: as the type
used in supermarkets. Reader 42, |ike reader 40, is operable to read

indicia 28 on cellsa bzuaaﬂlty;qﬂ m@dxcamenbpimsnﬁnslne cehHSpontarner i ndici a

44 on contai ner 45, ypically in the formof-‘a bar code present on
containers 15 of ﬂéﬁ%@&r?ér‘??-’s opgFable ﬁﬂTO\H"(‘!é“Eo'F?e%p?ﬁ?(ﬁ‘%T@chPll and
contai ner jndicia signals controller i ncl ude

green | anp 46, red | amp®2% gﬁﬁ rﬁ%ﬁﬁ%ﬂn%xﬁedicameﬁa di%ﬁﬁgfe?h lé5ﬁtrol of

control l er 16. fropfien a cell 12 needs to be repl enished with
nedica- 20 nent, an attendant secures a contai ner- 45 containing the
a controller for controlling the pperatlon of the

* manipulator, said controller:including
means for rece1v1ng medicament dlspen51ng in-
10 ' ~ structions including 1nformat10n represen-
‘tative of a medicament to be dispensed,
memory means 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-readable 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 forri.



need renoves the cell 12 needing replen- i shment from
t he ﬁm“m lmamlm“l' atus 10. The attendant passes indicia reader 40
over cell¢ i hditia® 28 and over container indicia 44. As is typical with
bar code read-- 25 ers, controller 16 nmay activate speaker 50 for a short
beep each womgsa@edar code is read to provi de an ‘i ndi cat i BT/USIININGG t he
attendant that the readi ng "has been conpleted. = WO 97/ 34268
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receiving cell indicia si.gna nd_cont ai ner ndi c Si |.s from
reader 42, controller fé’lggt lélrs’ea’f’\ glp“qaq""rv\ﬁgphg?l?h% ‘#r%%arac & as

i ndi cated by these signal Sgo gaid Hd1eted beYESIoda@lbn0! | er 16 activates
green |lanp 46 to 5 provide a visual indication-or sonme ot her indication

to t he. attendanustihgt saidnireldes ikBdireatedhandndiatiai oni The

al l onabl e to proceed with removing cell lid 22 to replen- ' ish cell 12
Wi th the nedi canent 20 fromlh@tcgntldl gelected locatien arplmrddierent, the
attendant replaces lid 22 and rep| aces cell par at us_ 10.

n.a
If.contrdller 16 deterni net™¥ H:ild"f’ljré Waﬂ'@dr"'ﬁaﬁ%?ﬁ“tat”g thefeeti ons do
not match, controller 16 agﬁavat es red | anmp

receiving said indicia signals and determining

- whether the medicament represented by said

indicia signals is a match with said medi-

10 cament to be diépensec_l ancir-.,if 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, sald instructions

25  including prescription information.




48 a or sonme other indication to the attendant that
repl mmm‘(!m‘nm“al | owed. Addition- 15 ally, controller 16 may
acti va ecspeaker s50*with a specif- ~ically designed alarmtone to
provide an audi bl e indica- ' tion to the atteéndant. %2&5‘?/&1'1% 16 may
al so store 30934268 ecord of these repl eni shnent transact iB5rEYs As
"those skilled in the art wll appreci atf1 the 20 present invention
enconpasses nany variations in the preferred enbodi nents descri bed

_herein.  For exanple, %&ﬁn@)&ﬁ%ﬁ%gﬁg ?fﬁexﬁ hate "h:ﬁ‘ gf erred

. bar coding and the pres I'nvention Ity 1n other types of
medi cament  di SPRASI Yy NGE Nhé@oanend\dikpedasagi BeT1IE Nea RBnipRILidy I ed
enbodi ments in detail., the fol.lowng is clained as new and desired to
be secured byopetakls Patremoving to a sel@Cted/ 341248 for receiving
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1. A nedi camlmn@ﬁ?feﬁﬁheﬁ?@cﬂrﬁq’%‘mﬁl“ for °°“tr°$1iﬂ‘%r’aﬁty of
e carenl SREFFtIth 6t ' Bie manipuiator] T°ReBHb' 8F BREFELL 'dle VI N0

to a sel et ed®®¥
system comprising the steps of:

(a) receiving medicament dispensing instructions
= into ?he controller, said instructions including
inforhation representative of a medicament to be
i0 . ,. dispensed,

the controller including associated memory storing
_ cell data representative of thé cell locations
land.medicaments assigned to the respectivé cells

at said locations;

15 (b) in the controller, using said instructions and
cell data to determine a selected cell location
'of.a cell having a medicament assigned thereto
corresponding to said medicament to be dis-
;enSed,

20 each of the cells having machine-readable indicia
thereon representative of the medicaments as-
signed thereto,

the systen including an indicia reader operable for
reading said indicia and for producing indicia

25 signals representative thereof;



'fromHllIllHHlHlm@ o "Por cont ol ling L he operation of the

mani puf atr b sai roIIer |nclud|ng o means for receiving
medi canment dlspenS|ng in- 10 st ruct:i ons i ncl udi ng

i nf or mat i oworsa4288 en- tative of a nBETUSHEMI66t 0 be

di spensed, nennry nmeans for storing cell data representa-.
tive of the cell locations and nedi cal®ft s assigned to
said respective c IIs at Io n .

means for using s )d |n§?%%c?P8ngagﬁEP%§ﬁqr ﬁ? said Eﬁ&i81§ reaéLr to
deternine a selected @l kah@Cadicst <o c@ll location under contr&f'éf having a
medi canment assigned thereto correspondlng to said
medi canent to be 20 the controller; dispensed, . each of said
cell s havi ng nmachi ne-readabl e indicia ~ thereon

represent ative of(@&he ategpridneeitls 1gcation, us:mg said regfgnectotyradt o; and
an indicia reader operable for reading said indici and for

produci my i ndicia si g NGAFiacARHig Lell at said se%e?ﬁ%‘? etfca-
said controller incl UQ:'J.QQA %ﬁnﬁrgaﬁcing 1nd1c1a_ signals representa-

tive thereof; and
(e) receiving said indicia signéls in:the controller
and determining whether the méqicament repre-
10 sented by said indicia signals. _'i_s a match with
~said medicament to be dispenséd and if so,
allowing dis_pensing-of me_dicameh_ﬁ from the cell

at said selected location.

15
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to said selected cell*l oQ:atli om, s -using said reader to read

the indicia on the ' . ¢ cell at-said sel ec{,é[el% Q@ﬁk& on and
.produc- 5 WO097/34268 ing indicia signals representative thereof,
p

and recei ving said indi (‘13a signal s and determ ni ng
whet her the nedi canent represented by said i ndicia

'signals is a matchewi t hofal he®@@a adOset forth in claiasEurkBepe
di spensed and if so, allow ng di spensi ng of nedi canent

fromthe cell idcluding the steps of sai d selected | ocation.
2. The apparatus as set forth in Claim1, said 15 indicia including bar
codes, said-indici detexméningciadieipoted calloaf%o@@meaa'ébment of

3. The apparatus as set _forth .in C.aim ltlfiurther I ncl udi ng neans
coupling said indicia rBgALFaneRY, asgignedothergtlioul ator arm for novenent

toget her té) sai d Sglﬁ(étcﬁgng 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



The apparatus as set forth in Caiml,

cell focatlon
sai d nedlca4ﬂm!ﬂ” ' ”u'” scription drugs, said instructions 25
i ncl udi ng prescrip WO 97/ 34268

PCT/ US97/ 01166 - 11~ 5. In a
. medi canentwWoi9wpRessi ng system i ncluding a pl ural it yPGRAUSI#EI166nent
di-spensing cells, a mani pul at or operable for noving to a sel ected
cell for receiving medi canment rﬁérefronl and a controller for
controlling the eratlon of the mani pul at met hod of _gperating
t he systen1conp?? P PRGNSy - Tepresen et 2) 5212 cEF §$

”EdiC?”E”t d'SpenS'n?ﬁd&é§§'§¥aﬂ a98S ana contal?er 1nd16&EosEE§ gntroller

said instructions inc ormation represenfative of a
medi cament to be 10 producing a #HtEBREHut detectable Bﬁ“&n@@@EEﬁL|er

I ncl udi ng associ ated nenory storing . cell data
representative of thedawt| indieating that :eplenlshmenhj refdi eat@nt s
aSS|gned to the respective cells ~at. said | ocations; .

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 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

20 the bar code on the cell 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.. ' |

25



Mmm 'ﬂ ontroller, using said instructions and
cel ! mm m’ca sel ected cel |l |ocation of a cell

havi ng*a fredt cahertt assi gned thereto - corresponding to said
medi canment to be dis- pensed, 20- e cells
havi ng machWR27Bdi8abl e i nd| ci a t her eon rz’g%@gg;ﬂlg{gi ve of

"t he nedi canents as-

$§d thereto : the system
including an indicia reader operable fo

readi ng said

.indicia and for prpduci I ative

t her eof - prpf 97§ k) Z%ig@ame%% dispensing sy&88f! fnd RRIGREY
PCT/U597/0116§lura11ty of medicament dispensing véfis, a manipuld¥or ADVIinNg
the mani pul ator and said indicia reader to said selected
cell | ocationopexableofprolmayfing to a selectedt leldontowl tecelvmg

(d)-at said cell location, using said reader to read 5 t he

indi ci a on t hBedigament thereramicRBY ? Roptroller for controlling, they
produci nggi nd&fa:e'r Ay cABESe A ERIE38018¢0r, a method of rep&eXmltx{]z?gE e 2and

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-réadable cell indi-
10 : cia thereon representative df the medicaments
assigned thereto;

(b) selecting a container containing a medicament
and having container indicia thereon representa-
tive of a medicament contained therein,

15 the systen ihcluding an iﬁdicia reader coupled with
the.controller, said indicia reader including
‘means for reading éaid cell and container indi-
cia, for producing indicia signéls representa-
‘
tive thereof and for delivering said indicia

20 signals to said controller;

| (c¢) using said indicia reader to reéd said cell and

container indicia and to produce respective cell
‘indiéia signals and container indicia signals
representative thereof; and .

25 (d) in the controller, receiving said cell indicia

signals and container indicia signals and deter-



(e) ” wuugmmmlmulm a signals in the controller and
determ ,medi canent repre- 10 ' sented by said

i ndi ci a S|gnaIS|s mitch W|th . dsald medlc?man'élto bet f

di spensed and if so, allown i spensi ng of nedi canen rom
thepcel | WO9734268 at said selected Iogat ion. . 15PCT/USITN1166

WO 97/ 34268 -16 PCT/ US97/ 01166

- 13- 6. The nethod as et forth in"Caimb5 further
including the steps Ofining whether ther@Ci8'&ifldh %e%@lesﬁtxﬁgaf@.i' for

repl eni shnent of medi cament assi gned thereto; 5
sel ecting a cont ai ner nrentsarepresentrallitheseby; and

havi ng contai ner indicia thereon representative o of a
medi carment cont ai {(fdd tltferfé'leﬁe is a lack of a mahehsystmn r!médncban-g an
‘indicia reader coupl ed > control |-er, said

i ndi ci a reader incl udf“ﬁé‘ts repr‘ﬁ)e“ted by saldrré"'&ﬂr% Fﬁ?l?bado‘f%ﬁj‘%‘fﬁ d cell

and contginer indi- ana container 1ndlc§£a"sféﬁélgﬂodﬂfé€§hlﬂgh(g a signals
represent 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
10 cell indicia signals and container indicia
.signals, producing a match output detectable by
an attendant indicating that replenishment of
said selected cell by medicaﬁent from said

container is allowed.

is
12. The method as set forth in claim 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 contaiﬁer bar codes.
~ 20 |

13. The method as set forth in zdlaim 11, said

medicaments including'preséription drugs.



tive th |ver|ng said indicia signal s
to saldﬂ ln ﬂnli l using said indicia reader to read said

and* ¢ ,; container indicia and to produce respectlve
ceII ““irdicia signals and contaj ner als
represent ati VOYR&Rof; and ~ in the cont roI rece| Vi ng
said cell indicia sig- S -17- nal s and contalner I ndicia
signal s and determ n- .20 . i ng whether there is a match

-between medi canent§4. In.a medicament AiféE¥HBIRNINAtheiMYuding a

if there is a lack of a match between nedi canents

repr esent ed by lsaiad idgl lofi middicamentyndispamsing cells, a manipulatoront ai ner.
i ndi cia signals, providing.a msmtch 25 out put detectable by
an attendant. 9RRFaRAS n§eY moving to a’ select%a?@-%pffem Wlbﬂ

?ﬁgﬁgargn; ;;? 1%5%ent therefﬁﬁpgfyghfﬁgontrrEf%rngor oé&r 11ng %hand 'f

PCT/ US97/ Q116 bet ween
medi can‘en%; r g?eration of the alalc%ﬂ.\lator, a met}xjo‘a’ of oa:eratln?gﬁhles and

resented by sai
cont ai ner i ndigiistenl &Bﬂb?lslng the steps of:
.(a) 1n_§he controller, determining a selected cell
. ' location for movement thereto by the manipula-
tor, |

10 the cont;oller including associaﬁed memory storing
cell data representative of the cell locations
and medieaments assigned to the.respective cells
at said locations, “

:eech of the cells havihg machine-readable indicia

15 . thereon representative of the medicaments as-

‘ signed thereto,

the system.including an indicia reader operable for

| Feeding.said indicia and for producing indicia
signals representative thereof;

20 (b)  moving the.manipulator.and said indicia reader
to said selected cell locetion 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 tlons and producing indicia 51gna1s representa-~

tlve thereof, and



pr oduﬂ"ﬂummu,ﬂw“"mrt detectabl e by an atten- dant

i ndi cat; _ shment of sa sel ected cell by
nmedi cament fFonf sai d *cont ai ner. ?HIS gHEET HA-SB_E;ENI owed. 7.
The method as set forth in C'aim5, Lsai d BEE4AG _. ] ments including
prescripti WA%HP436%, step (a) including the 10  step of PEHEMTPINGG
prescription information as said dis- pensing instructions. .
8. The nethod as set forth in_CIaiﬁﬂﬁT-said reader : bejpg coupl ed
ooy oot pul Q80T rSLERGE) bl 44iB0a Dfgnal3 infhEP FraTRYLDE 11O

mani pul at or and Teader _ _ _ as set
forth in Claims, saighdndé€inining JHiRUY HhebFediodRnt SPbgrLeader being

a bar code reader, step (d) i'ncluding the step of using said reader
to read 20 the barsewdsd Gy tsaddacdhnliaiasei¢hfir! ae ed nageat w9en
10. The nethod as set forth in Caim6 including the step of
provi di ng said indi cigakbsedd data.hand-held i ndicia reader. 25
s _ _
' This Sheet Has Been R

.
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- 15- | 1. In a nedi canent di spensing systemincluding a

plurality of nedicament dispensing cells, a nmanipul ator oper abl e for

noving to a selected cell for receiving - medi cament th g& and a

control ler fSO¥BMBolling the 5 operation of the mani ﬁgr %)?Jﬂsg met hod
bf replenishing the cells with respective nedi canents conprising the

st eps of: (a) determining a selfected cell for replenishnment of

medi canment assi gned t hereto, each of the cells having

machi ne-readabl e cell indi- 10 cia thereon representative of

t he nmedi canents assi gned thereto; (b) selecting a

cont ai ner containing a nedi canent : and havi ng cont ai ner

I ndici a thereon represent a- ' tive of a nedicanment contai ned
“therwein, he sy8temincluding an indicia reader coupled with

t he controller sard drcra der i ncl ugi-ng—

readi ng said cel | conta|ner | - - cia, for producin

i ndicia signals rep ent a- tive thereof and for delivening .

said indicia 20 si gnal{g,zt o Nd controller;
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(c) using said indicia reader. to read said cell and

container indicia and-to produce respective cell : I ndi ci a
signals and container indicia signals ' representative

t hereof ; and _ 25 (d) in the controller, receiving said cell indicia
signals and cBRCHM® indicia signals and deter- PCT/R79116684 268
PCT/ US97/ 01166 -16- m ni ng
whet her there i's a match between nedi ca-2/2 s ments represented

a match between nedi ca-
5 . and _
_ m smat ch  out put
i cating that replenishnent -
i s. disallowed and, if.
fi canefts represented by said

t'her eby; (e) if thereis a lack o
ments represented by said cell indicia sﬁﬁ al s
container indicia signals, ppoviding a
detectable by an attendant <u
of medi canent from '
there is a mat ch beé

10 cell indicia signgp '‘se}contai Ner indicia
signal s, producing a match out put 0] 2 by \ an
attendant indicating that repk%nis i o said sel ected

cell by nedicanent fromsaid &

CONTROLLER
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:on't ainer is alloued - e et F\dd— ge[;ﬂ“& MEMTaSHEET
e soSer S%EPWEMEW%% mmwu«muﬂj e romspscacher
I

to r ead sald ce
X

o—CC) 1 ncTrud
&Sg%nbag 1 bar® cGdes. : 13. Iﬂoﬁhem‘ﬂy hod
_ ai'ld : nedlcanents |nclud|ng prescription
drugs.

as set forth i

PCT/ US97/ 01166 ; -18- '-l d14 I? a
medi canent di Squon YTSYSt errel udi n medi canen

di spensi-ng cel s, b pﬁ?‘é‘fb‘fmg sa’-gob%‘i“aﬂa‘lae sflaf‘allrﬁvi'-ﬂgui% cendgrddeEd

cell for rece|V|ng ned therefro ntroll.er for caontrolling
the 5 operation of t heﬁgngﬁ%ﬁufﬁ%%‘ng n}’%ﬁﬁ%ﬁ gg gp&;aﬁanﬁhgepre

system conprising the stepsnebfy b ) nt.r
determning a selected cel In Y sald ind: oca J'%na %or(‘2.’rrt3vg‘rnen¥.l f’ﬁ‘é’?eto

by the mani pul a- said cell &ata.l0 _th__e_"__ ccontrol I er including
associ ated memory storing v

15. |In a medicament d:spensmg system mcludmg a plurallty of medicament
dlspera:g cells, a manipulator operable for movmg toa selected cell for receiving
medicament therefrom, and a control!er for controlling the: operatlon of the manipulator,
a method of replenishing the cells with respectlve medncaments comprising the steps of:

\ (@) determining a selected cell for replemshment edicament assigned

thereto, e
each of the cells having machine-readable ce Lifi icia thereon
representative of the medicaments. :assigned thereto;
(b) se!ectmg a contamer contamlng a medicamen and having container
indicia thereon representatlve of a me d ament contained therein,

the system including an mdncla reader coupled iith the controller, said

indicia reader lnctudlng means for.reading said cell and container .

indicia, for producing indicia signals rep sentative thereof and for

dehvenng said indicia signals to sald contro!ler'

.(¢) using said indicia reader to read said cell an | ¢ontainer indicia and to

produce respectlve celt mdxcla sngnals-a container indicia signals

representative thereof' and
(d) in the controller, recemng sald -cel! lndicia'si'gnalgjand container indicia

signals and determmmg whether the _ lsa match between

medicaments represented thereby. .
(e) ifthereis a lack of a match between medlcam nt represented by said
cell indicia sugnals and container lnd"' \sxgna!s providing a
mismatch output detectable by an a endant indicating that
replenishment of medlcament from‘sald dntamer is disallowed
and, if there is a'match between medlc "ents represented by said
cell indicia s:gnals and container mducaa gnals producing a match

output detectable by an attendant mdlca mg that replenishment of

said selected cell by medicament from $ d container is allowed.
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celdd data rep

cell locations REPLACEMENT SHEET

medi cagments agstgned to the resfppective cells at said—

| pcations, 04 SER.®90f| the cells havi ng mac icia 15
t.héreon repr egeptati ve of thel npdicaggnts as- Tllllm"unlmmlmmm

t her et o, t he system ncl udi ng an i ndi Ci ‘a*reader opersabke for

readi ng sallq5 i

represent ative tH X 7 it RH% ?%mq éidaad c}g_'ae %%d'%Pg{S és'g(%gsal d
i ndi ci peddrdaciuding a bar code rteadetrostépl(@) |ﬁ§lhémbe!ﬁe@éﬂ> of asiali said inditds cont r ol

of the controller; (c) at said cell location,
usi ng seadertosaad saisl ¢alband container bar codes.t he indicia on the cell at said
selected | oca- 25 tions and produ0|ng i ndicia signals
representa- - tive thereof; and

- 18- 17. The methdd ag S&tSoith 'Wcl%ﬂ'hq Sa rﬁbalo%hiﬁmé $ndll§thﬁ§‘e control ler
and deternining whet her the nmedi canent repre- '

sent ed pogsasiptidnidmdgsi a signals is a match with




' RouHT-0 -
sai d’ cell- data. 15. In a nedi cament di spensing systemi n%ggdiﬂr@ a
plurality of medicament dispensing cells, a nanipul ator operable Vi ng
to a selected cell for receiving nedicament therefrom and a cgntroller for
control li:ng the operation of the mani pul ator, a nmethod of r e8RS hi ng t he

a)

cells wth resp e nedi C%%M&@Hf &E W ‘»,"Il',{
determ ni:ng a s?tied cell Tor rep S'Bgarrent as

thereto, INTERNATIONAL ABASCLEON fphﬁLf&ﬁbb&Jm THE mdmﬂﬁdmmﬂy (PCT)

kndi ci

assi gn ﬂst“ﬁlg?@f;ﬂr‘w ”m‘x‘ﬁ’f “sel ect| Jo! Efliﬁﬁ?éﬁoﬁﬁ%%§ﬁhiﬁbbg”ﬁ M?ﬁs
O enatois bl BRSO LB FSGELEL b e
reader| S’MELnWALM%Mt r ol E’%ﬁ;”lhéﬂ (81) Designated States: AL, AM, ati AMCIhE @, K06l Bk,

i ncludi ng. neans for reading sai cel | conBaJm\em CN, CU, cz,na,nx.ns,ss Fl, GB, GE,
i ndi ci atwm-nmmmg i nd?@%ﬂ%@gb pres tL OIFK-LR LS,
del ivgring said indicia sighals to said: ¢ontr RU.SD SE, 9@}1'%
i ndi ci|a3o eeeigDalsd read said cell and contai I’IEIUGJ mlmme (ﬂF..Ls,MW SD, SZ, UG),

pr odude :t esBEBEER e cem'?%.camsgnm ¥sand c T3, TM),
repr esent at i,x¥e t hereof, 4dnd (d) if theg c@l‘m By
cel'l i) &8 i SURETERGY cqusmsa;im'@nﬂciacla cpcccxcucAGNmmgn s-namF

det er i ni ncFhainestMiipn, R S a natch bet yeen medi canent g

repreﬁqﬁ;ﬁ%pwam &S [ sdueble, | PubindgaCk of a match between
medi cyment, SoverapiPeg, &8 % With inter@@idnbl seasdliiegiza si gnal s and

cont aifnar . i ndi, | - |d| m smat ch out put
det ect 3@%"&% valor:ta VP'Y ﬁ‘%@"ﬁ,ﬁ 1t . repl eni shrrent
of medi cansntoes tuspm said cont a| ner is disallowed and, if
thereljis a match-between nedi canents repfesented by said

cell ijndi¢ia signals and c¢ontainer indicfa signals, producing a match

out put| det'ectable by an attendant indicating that repl eni shnent  of
said delected cell by nedicanent fromsa{d container is allowed.

-19- 16. The nethod as set forth in glaim1, said indicia includi ng bar
codes;| said reader including a bar code [eader, step (c) including the stej
of usilng said indicia reader to read saifl cell and contai ner bar codes.

17. he method as set forth in claiprl] said nmedicanments including
pr esc ] st TN MEDIDGBIENT VERIFICATION IN Ayﬁﬁnc DISPENSING SYSTEM

CONTROLLER |

(1) Alm#m

Asystem fordlspmngmed:cunenumhaspxﬂs andluwmgaplummy of dispensing cells. There is a manipulator arm (30) for
moving t toa cell (12) and receiving medicament (20) dispensed therefrom into a2 vial (36), mg 2 controller (16) to colftrol the manipulator
arm (30). There is an indicia reader (40) that reads indicia (28) an the cell (12) at a selected location and the controller (16) determines
-whether’ thc meduwnent (20) mdimed by the indicia (28) matches the medicament (20) of the prescription.




