WD 03/ 063932 PCT/ US02/ 40755 1 SYSTEM AND METHOD FOR OPERATI NG MEDI CAL
DEVI CES 5 DESCRI PTION Technical Field This invention relates generally to
a syst emwpd3edbond for operating nedical devices and coPENAISOAG76%

bet ween such devices. More particularly, the present invention relates to a
system and 10 nethod for progranm ng an infusion punp. Background of the
I nvention Patient care systens typically include conputer networks, nedical
devices for treating a patient, and controls for the nedical devices.

Al t hough patient care systens have been inproved through the 15 use of
conput eri zed aut omat i ORYE}HiVg KNIFRETROD TR OPRRAGNNGCAr € systens continue
to rely heavily upon manual datgrpReRpeEVceEsr ocesses for nedi cal devices
andcontrol s for nedical devices. For exanple, nursing stations are
typically connected to the conputer networks in nodem hospitals, but it is
still unusual for the conputer nddESCRINIAODKtend to a patient's room
Comput e[reckﬁl?éaY‘P'%ﬁs offer the opportunity for autonated data nmanagenent
processi—ng—r‘ntll—udi ng the operating and nonitoring of 20 nedical devices
and cont r ol Thisanventien rebhs gaherabviocesysam andengtoidrfor oferatimganedizgl davicex arl e of
the current state of the art . Paten . A 44 L) . em
and VPR EuRrasieet 1R B s M Biea i h g i e et B et 2
patlioe ntmettaideosyts gramminigtahn iffedompesp. t hat i ncl ude automati c provi sion of

i nfusion paranmeters to a punp for configuration of the punp. U S. Patent
No. 5,781,442 is entirely incorporated herein by reference. Despite
advanc@sckdtoddiefflieghentiedb aut onat ed dat a managenent technol ogy has been
underutilized, for point-of-care applicationps due to .l ack of. nor
officent ShSiEhErERCHEORGID ertepEpar R oredreat Sttt Fhgen.

i nf uSi QAd PeHIRS: for (L MAFBEN devicdsh@lthousa phiien calhgyseine havtibebmingiidica thrpughvthees a
system and_net hod for operating nedical devices. The 30 system and net hod
maylSbe U BlCURPUESEIERT HHARANOR AYSHRERSARD SIS, PALRE (ST SR{CHyOBEP Hbf%&éﬁ‘ﬁ’ d in
a vari ebyn Shny@Wsa AR MAERDréSssBs fob HRELAdePERAN@BdntRBIs fof ngdieke sevitdedror n
architecture, the system nmay be inplenmented as fol|l ows. The system may
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| ocati on such as a pharmacy. The pharnmacy conputer is designed to accept a
first paperamity felestomatest daRDIEBLEBIY PLOCETIE ISHpingyths operating and monitoring of

20  medical devices and controls for the medical devices at the point-of-care.

As an example of the current state of the art, U.S. Patent No. 5,781,442 entitled “System and

Method for Collecting Data and Managing Patient Care,” describes a patient care system with features

that include automatic provision of infusion parameters to a pump for configuration of the pump. U.S.
Patent No. 5,781,442 is entirely incorporated herein by reference. Despite advances in the field,

25 automated data management technology has been underutilized for point-of-care applications due to a

lack of more efficient systems and methods for operating medical devices such as infusion pumps.

Summary of the Invention

The present invention provides a system and method for operating medical devices. The
30 system and method may be used to program an infusion pump. The system may be implemented in
a variety of ways including as.a computer program. Briefly described in architecture, the system
may be implemented as follows. The system may include a first computer and a second computer
for sending operating parameters to the medical device. The first computer may be at a central

location such as a pharmacy. The pharmacy computer is designed to accept a first patient identifier



2 and an operating paraneter for the nedical device. The pharmacy conputer
may be at a treatnment |ocation and is designed to accept a second patient
i denti fi ewofosoea9az first source such as a patient wistbardT/USAE4(IRRar macy
conputer may be a portable digital assistant. The digital assistant is also
designed to accept a nedication ident2fier froma nedication |abel, the
nmedi cation | abel having been 5 previously attached to a nedication
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assi st &M% ACFOMBAEINE & er systemincludes a medical 30 device
opeating systemor a portion of the medical device operating system FIG

3is awﬁm irst exenplar enbodi nent of the nedical device
oper at :

The invention can be better understood with reference to the following drawings. The
components in the drawings are not necessarily to scale, emphasis instead being placed upon clearly
illustrating the principles of the present invention. In the drawings, like reference numerals designare

25  corresponding parts throughout the several views.

FIG. 11is a graphical representation of a patient care system. The patient care system includes a
pharmacy computer, a server, and a digital assistant at a treatment location.

FIG. 2 is a block diagram of a computer system that may be representative of the pharmacy
computer, the server, and/or the digital assistant of FIG. 1. The computer system includes a mediczl

30  device operating system or a portion of the medical device operating system.

FIG. 3 is a flowchart showing a first exemplar embodiment of the medical device operatinz

system of FIG. 2.

FIG. 4 is a flowchart showing a second exemplar embodiment of the medical device operatinz



FIG 4 is a flowhart showi ng a second exenplar enbodi nent of the nedical
devi ce operatin_ WO 03/063932 PCT/ US02/ 40755 3 systemof FIG 2. FIGS. 5A
and 5B dewpDwoB/oesBt owchart showi ng a third exenpl ar enbodi PERIUSOL/4t7R%E

medi cal device operating systemof FIG 2. FIGS. 6A and 6B depict a

fl omchart showi ng a fourth exenplar enbodi nent of the nedical 5 device
operating systemof FIG 2. FIGS. 7A and 7B depict a flowhart showi ng a
fi fth(gggegp(gﬁmeﬂbodi ment of the medical device operating systemof FIG
2. FIGS. 8 depicts a flowhart showi ng a sixth exenplar enbodj nent of the
medi cal devFI&S. S4pad B dapics ¢ flowchast shpping third gxeries engpogdigispicetsthe medislc har t

showi ng, eﬁgﬁﬁ%&}@éﬁl@lp@@@mod! ment of the nedical device operating
systemo I'G 2. Detalled Description FIG 1 is a graphical representation

of a patienFIGSabé amg $Belepitv0flovehartsheviaae fewrheexepplaeembdanent of thpgledigals a
pharsma(a Vigeo%g%ggésy]sgﬁmf%%@eiver 108, and a treatnent |ocation 106, |inked
: e

by & networ pharmacy conputer 104 nmay include a processing unit
104a, a keyBi&¥: dA 2QHH depioyi Hexpchdit sipvang a fifdvesemplargmbpdiment phitheimedicah devietode

r eader 01(}4te, aggm%f se 104f. Although not shown in FIG 1, the patient
care syg? metd may ‘al'sSo include subsystens for hospital adm nistration,
nursi ng st aFliGms, depictscd flnwctatt shofmg rmsikth rexsupsyshimdment hDpinmelical d¢vaearat i on
subsyst em . and/ or fh%g subsystens typically 20 included in patient- care
syst em8PCHE SEED 8 g may i nclude a central servicing unit 108a, a
dati@@base 10BiGS. @ dpidea fitivepirayhob@@ca sevemp exdngilitr prbodioeytar et rsedich devieny

ot her conponents k to those having ordinary skill in the art. The

net wor RP% gisﬁﬁ?lﬂaggfgzcabl e cormmuni cation system 110 portion and a

Wi rel ess communi cati on system portion. The cable comuni cation system 110
may be, but is not limted to, an ethernet cabling 25 system and a thin
net sy 11 tment |ocation 106 may include a treatnent bed 106a and

an i nf usi onpEUMRs 4 2@phitdd rephdséatatibn ofa p@lett @e/GEteth 160.aTik ptigAtire Bfstehd 0CAr €
shown in the treatnent | ocation 106. The care %ver 1%@ eg;es a dli'zlﬁliogal
assiost aetudgsigpharmacy fompiterd Poid s V8264 ¢ Beataet focatoa Vordigkeday £ 8AY224 %o t he

pat i entrrklZarmak cbiifut&GOWE $8y Ghelide @arbddgimdAlniEll a, :h_ilk%ﬁbciaﬂﬂma,reﬁvi@éovﬁﬁpleﬂy]ﬁ nay
use the digital assistant 118 to communi cate 30 with the cabl

comuniléds Rernsy $946nt hargods readre 1k kst ke 10Ha Althopghsiot faov ig §4G. 1, the
communicaht Ofe Ratdh 10648ay AREinbRALSIHORRITE: HdftalBYmids8RioNAMBsihdQatdddl |4 ty T O
communicate wth the cable comrunicati on ]
clinical information subsystem, a hospital information subsystem, and/or other subsystems typically
20  included in patient care systems.
The server 108 may include a central servicing unit 108a, a database 108b, a video display 108c,
input/output components, and many other components known to those having ordinary skill in the art.
The network 102 includes a cable communication system 110 portion and a wireless communication
system portion. The cable communication system 110 may be, but is not limited to, an ethernet cabling
25  system, and a thin net system.
The treatment location 106 may include a treatment bed 106a and an infusion pump 120. In
FIG. 1, a care giver 116 and a patient 112 are shown in the treatment location 106. The care giver 116
uses a digital assistant 118 and an infusion pump 120 to administer medication 124 to the patient 112.
In the course of treating patient 112, the care giver 116 may use the digital assistant 118 to communicate
30  with the cable communication system 110 of the network 102 via a first wireless communication path
126. The infusion pump 120 may also have the ability to communicate with the cable communication

system 110 via a second wireless communication path 128. A wireless transceiver 114 interfaces with

the cable communication system 110. The wireless communication system portion of the network may



system 110 via a second w rel ess comuni cation path 128. A wirel ess
transceiver 114 interfaces with the cable communication system 110. The

Wi rel ess womaiedo9sat i on system portion of the network may WOTABODEBSB2

PCT/ US02/ 40755 4 enpl oy technol ogy such as, but not limted to, that known
to those having ordinary skill in the4art as |EEE 802.11 "Wreless

Et hernet," a local area network, wireless |ocal area networks, wreless
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and anordinkenkid id @ ert. Them@hdatienlab&ape Iﬁay&h@lme:hffﬁ(eﬂ’&ya editaice 124 soatinet.y of
i but not limted to ersonnel , equi pnrent, and

identifjers such as,

medi cat’l‘ ‘?‘fb‘@ﬂ?q f%4epl°§ta1nf3‘f1ls ﬁieétra’iSPOIEtWetogﬁrt@a@fé{}telf’caf%1%y have a care giver
badge 1 16a Aidi@ntehinieaflocdibs, tmﬁddwahorma B e avReRonvhé BflaAGuhd 220 and an
identifier, the_infusion punp 1 have an_ i nfusion PQ] gﬁégl D 120d

i dent i fiPBRVengsEIDfae h%é)dv%yahe.r%fr%?ﬂwmlwglp%%&ied%%h jnfuston gump

i dent i f®MmmayGadi@ieql pasipi r%@lﬂgQZ(ja]-@ﬁepr iBbbanshidy 128a, anlintfhiyist QilnPmzol, Rnd20d,
and nedi cation_ | abel fZ include information to identify the personnel,

equi pnetitantpa hd8i cati on they are associated with. The
The patient care system 100 may include a variety of identifiers such as, but not limited to.

25  personnel, equipment, and medication identifiers. In FIG. 1, the care giver 116 may have a care giver
badge 116a identifier, the patient 112 may have a wristband 112a identifier, the infusion pump 120 may
have an infusion pump ID 120d identifier, and the medication 124 may have a medication label 124a
identifier. Care giver badge 116a, wristband 112a, infusion pump ID 120d, and medication label 124a
include information to identify the personnel, equipment, or medication they are associated with. The

30  identifiers may also have additional information. For example, the medication label 124a may include
information regarding the intended recipient of the medication 124 and operating parameters for
infusion pump 120. The information included in the identifiers may be printed, but is preferably in a

device readable format such as, but not limited to, an optical readable device format such as a bar code,



30 identifiers may al so have additional information. For exanple, the
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120. The information included in the identifiers may be printed, but is
preferably in a device readable forymt such as, but not limted to, an
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25  computer(s), such as a personal computer (PC; IBM-compatible, Apple~-compatible, or otherwise),
personal digital assistant, workstation, minicomputer, or mainframe computer. Anexample of a general
purpose computer that can implement the medical device operating system 210 of the present invention
is shown in FIG. 2. The medical device operating system 210 may reside in, or have portions residing
in, any computer such as, but not limited to, the pharmacy computer 104, the server 108, and/or the

30 digital assistant 118. Therefore, computer 200 of FIG. 2 may be representative of any computer in
which the medical device operating system 210 resides or partially resides.

Generally, in terms of hardware architecture, as shown in FIG. 2, the computer 200 includes a

processor 202, memory 204, and one or more input and/or output (/O) devices 206 (or peripherals) that



is shown in FIG 2. The nedi cal device operating system 210 may reside in,
or have portions residing in, any conputer such as, but not limted to,
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118. Therefore, conputer 200 of FIG 2 may be representative of any
conputer in which the nedical device6goperating system 210 resides or
partially resides. Generally, in ternms of hardware architecture, as shown
i n Fl G ar@confiliéhiCBREIY talpledGhh 4 1064 iheeRceR0SPTIRAGSBigferfad 208 bRIBRe| fvr SQ@hpleahid one
or nore input and/or output &UO&l devi ces ,206 (or gieri pheral s), that WD

03/ 0639%3 ipeigd 195929 AHTR%S DUEs QF BNEWHRTAT CHETFRIPILCHAY BHS YR hIy e dt- The

i nt er f el &ddfacd D68 hCHRle hdiit®hbiRlenedRSvikidark Smitit@for SPIBLyesuch b confiéllers,
limted to, one or nore buses or other wired or wirel ess connections, as is

known i Miffersdcaghes), driers, repsatars, qndEespigredo able prympasAEORI R e e localintprire s |

whi ch a8, iaihdd RerebQ bortioMRAd/&H dadacoRidedibn@ o L AptdpRAS comBMfifB6% oA HES)
drivers, repeaters, and receivers, to enable communications. Further, the

| ocal i@tb@ﬂp@eﬁelssomynwﬁe! ude address, control, and/or data connections to
enabl e appr re;pgécgssﬁ o) ﬁa?&»baﬂ@&e@%‘?&%x&éﬁﬁn% Qediate, ﬁ&%&ﬁr@rsoﬁ&éfp%ﬁéﬁiﬁy The

processor 20 ardwar e device for executing software,” particular
sof t warmemery 284 Thapropesae2)2 oade aMheusiomasasis soronp@ridlyaviiebla pspcessrstaoeniade or

comer cji al | i I i und 1

oy SRR SARLRRE5 3000 00 Blr BLOSERE AU ol (F Ml
10 200, 20, senicoddiatbesedivgisreprondserr Gip thed ess afra nficnacttiper dhagr set) gfmagraprasessohi p or
chip set) Croprocessor, Or I A .exe i .

bt Puned BT BE0E0 B heruls PROEEALINADY, REVLAS, JeluGHEsibpBiay

m cr opr oesiomicrairecessrs @t lapfdlova: PRARISC saes esrapreespr Hae SkoidetfPakard

Hewl ett - Packard an n 80x86 or Pentium.seri.es. m Croprocessor om

R el L L T o e L S A s 18

m cr opr aizeps@essbr fioin IBM, M SpansyistoprBessdrftom Sati MAcroGxteins Slac.] @Sa 68kax series

m crgpr ocessor friiom %gt orgll CorPor ation. The nenory 204 can include any
r Rels! qr

one ldr BCERRHIEHAE OB #Hohenory el ements (e.g., random access

menory ( RAMThS Wedinc$ 20RAM inSiRddvhnySERAVa @htbinkaioraéty dlaily Bikibiy| cfenfeRs0e ).,

elenents (e.g., ROM h rive, tc. ). reover, qmenory 204
my | nc‘iﬁP(%%‘“r g({cgss By %Ms%@%@% mp,ﬁ‘*&h&f@%{ﬁf n@vo{ag}%'ége y

st or ageelemhitsae. gl NRONVE MaEY dd4 t%}@,nCDR’OM,aet@Q Mbsdvet, bRy 20¢ hidyeaédip&ateher e
various conponents are situated renote from one another, but can be

accessedeHPhichBagielecqdis, orwor o tERsk hIEASE insdimp e DOmORRPY 638 INg¥e 20ne

Or OPr ediSARALALBhiRLAS Fhdte vARRD cOhpdMahES Bre SRR 1288 Al BFIRLAEL, bliSdahg Of
executabl e instructions for inplenenting |ogical functions. In the exanple

of FI G acgessedty tBopogasss 204 t he nmermory 204 includes the nedical device
operating systaptadQ ih ARrio6P %ﬁ?@ﬁ&ud@ difd drMirDEERaR ?&gﬁ{ﬁatéa&n oB0MicR
sui tabl e operating system (O S) 212. A non-exhaustive 1i st
comprises an ordered listing of executable instructions for implerenting logical functions. In the
example of FIG. 2, the software in the memory 204 includes the medical device operating system 210 in
25  accordance with the present invention and a suitable operating system (O/S) 212. A non-exhaustive list
of examples of suitable commercially available operating systems 212 is as follows: (a) a Windows
operating system available from Microsoft Corporation; (b) a Netware operating system available from
Novell, Inc.; (c) a Macintosh operating system available from Apple Computer, Inc.; (d) a UNIX
operating system, which is available for purchase from many vendors, such as the Hewlett-Packard
30 Company, Sun Microsystems, Inc., and AT&T Corporation; (¢) a LINUX operating system, which is
freeware that is readily available on the Internet; (f) a run time Vxworks operating system from

WindRiver Systems, Inc.; or (g) an appliance-based operating system, such as that implemented in

handheld computers or personal digital assistants (PDAs) (e.g., PalmOS available from Palm
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25  when the computer 200 is activated.

When the computer 200 is in operation, the processor 202 is configured to execute software
stored within the memory 204, to communicate data to and from the memory 204, and to generally
control operations of the computer 200 pursuant to the software. The medical device operating system
210 and the O/S 212, in whole or in part, but typically the latter, are read by the processor 202, perthaps

30  buffered within the processor 202, and then executed.

When the medical device operating system 210 is implemented in software, as is shown in FIG.

2, it should be noted that the medical device operating system 210 can be stored on any computer

readable medium for use by or in connection with any computer related system or method. In the
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the following technologies, which are each well known in the art: a discrete logic circuit(s) having logic

gates for implementing logic functions upon data signals, an application specific integrated circuit
25  (ASIC) having appropriate combinational logic gates, a programmable gate array(s) (PGA), a field
programmable gate array (FPGA), ezc.

Any process descriptions or blocks in figures, such as FIGS. 3-9B, should be understood as
representing modules, segments, or portions of code which include one or more executable instructions
for implementing specific logical functions or steps in the process, and alternate implementations are

30 included within the scope of the embodiments of the present invention in which functions may be
executed out of order from that shown or discussed, including substantially concurrently or in reverse
order, depending on the functionality involved, as would be understood by those having ordinary skill in

the art.
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computer located at a remote location. First source 30 may be a variety of other sources such as, but not

25 limited to, a bar code such as a bar code included in wristband 112a, a bar code reader, a tag, a drug
label, laser readable data, and radio-frequency readable data. Block 308 may include converting a signal
generated by an input device, such as a bar code reader associated with digital assistant 118, to a
computer readable medium format. After block 308, the system 300 goes to block 312.

In block 312, the second computer, for example the digital assistant 118, accepts a medication

30  identifier (ID) from a second source 314. The medication ID includes a third patient ID. The second
source 314 may be medication label 124a. The medication ID may be an identifier such as, but not
limited to, a drug name, a dosage, a manufacturer, a batch, an expiration date, and/or a drug prescriber.

After block 310, the system 300 goes to block 316.
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25  be equivalent in block 316, the system 300 may also be viewed as determining in block 322 whether to
go to block 318 or block 324 based on whether the second patient ID of block 312 is equivalent to the
first patient ID of block 304.
In block 324, the system 300 sends the operating parameters of block 306 to a medical device
such as infusion pump 120. After block 324, the system 300 moves to block 326 where the system 300
30 terminates.
One benefit of the medical device operating system 210 is that the operating parameters for the
medical device do not have to pass through digital assistant 118, or any other computer in the remote

location prior to the operating parameters being available to program the medical device. Bypassing
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identifiers associated with the medication label 124a and the wristband 112a identify the same patient

112. The system 300 then sends the medication identifier to the pharmacy computer 104. The

25  pharmacy computer 104 confirms the medication label 124a identifies the same patient as the order and

sends the operating parameter to an infusion pump. The operating parameter may be sent directly to the

infusion pump. The operating parameter is then used to program the infusion pump to administer the
medication 124 to the patient 112.

FIG. 4 is a flowchart showing a second exemplar embodiment 400 of the medical device

30  operating system 210 of FIG. 2. The medical device operating system 400 is called in block 402. After

the medical device operating system 400 is called in block 402, the system 400 moves to block 404. In

block 404, the system 400 accepts a first input at a first computer. The first input comes from a first

data supplier 406, and the first input includes a first patient identifier (ID) and an operating parameter.
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25  parameter of block 408 to a medical device. After block 420, the system 400 moves to block 422 where
the system 400 terminates.

In another embodiment, the system 400 may include an additional block (not shown) where the
first computer accepts a second medication identifier. In this embodiment, the system 400 would only
send the operating parameters to the medical device if the first and second medication identifiers are

30 equivalent.
In a further embodiment, the system 400 may include an additional block (not shown) where the

operating parameter is used to program the medical device.

In one implementation of system 400, an order is entered in a pharmacy computer 104. The
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ed’in system 500 is called in block 502, the
S y St e m:cﬁﬂﬁhterﬂme@d ntghdylemote 1G@4on. [HirstsbwekS 19@ary b a fjrjegy of sources such as wristband

112a. After block 508, the system 500 goes to block 512.

In block 512, a medication identifier (ID) from a second source 514, such as a medication label

1244, is input at the remote location. The input may again be to a computer such as the digital assistant
25 118 or another computer located at a remote location. The medication ID includes a third patient 1D.
After block 512, the system 500 goes to block 516.

In block 516, the system 500 determines whether the second patient ID of block 508 is
equivalent to the third patient ID of block 512. The determination may be made by the remote
computer. If the system 500 determines the second patient ID is not equivalent to the third patient ID,

30  the system 500 moves to block 518 where an alarm/error status is provided by the system 500. If the
system 500 determines the second patient ID is equivalent to the third patient ID, the system 500 moves
to block 520. In block 520, the system 500 sends the medication ID of block 512 to the central location.

After block 520, the system 500 goes to block 522.
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the medical dev1ce After block 528, the system goes to block 530. In block 530, the system 500 sends

the latest operating parameter to the medical device such as the infusion pump 120. Since the first and
25  latest operating parameter has already been determined to be equivalent in block 526, the system 500
may also be viewed as sending the first operating parameter to the medical device. After block 530, the
system 500 moves to block 532 where the system 500 terminates. In another embodiment, an additional

block (not shown) is included where the operating parameter is used to program the medical device.
In one implementation of system 500, an order is entered in a pharmacy computer 104. The
30  orderincludes a first patient identifier and a plurality of operating parameters. The pharmacy computer
104 generates a medication label 124a thatis affixed to medication 124. The medication 124 is sentto a
treatment location 106. The care giver 116 then reads a patient’s wristband 112a and the medication

label 124a with a digital assistant 118. The digital assistant 118 determines the patient identifiers
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25  After block 610, the system 600 goes to block 614.

In block 614, a second medication identifier (ID) from a second source 616, such as a

medication label 124a, is input into the second processor. The second medication ID includes a third

patient ID. After block 614, the system 600 goes to block 618. Inblock 618, the second medication

identifier of block 614 and the second patient identifier of block 610 are sent to the first processor.

30 After block 618, the system 600 goes to block 620. In block 620, the system searches for and finds
the latest operating parameter. After block 620, the system 600 goes to block 622.

In block 622, the system 600 determines whether the second patient ID of block 610 is

equivalent to the third patient ID of block 614. The determination may be made by the first
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In one implementation of system 600, an order is entered in a pharmacy computer 104. The

order includes a first patient identifier, a first medication identifier, and an operating parameter. The

25 pharmacy computer 104 generates a medication label 124a that is affixed to medication 124. The
medication 124 is sent to a treatment location 106. The care giver 116 then reads a second patient
identifier from a patient’s wristband 112a and a second medication identifier from the medication

label 124a using a digital assistant 118. The second patient identifier and the second medication
identifier are then sent to the pharmacy computer. The pharmacy computer 104 determines whether

30  the patient identifiers associated with the medication label 124a and the wristband 112a identify the
same patient 112. The pharmacy computer then determines whether the first medication identifier
entered in the pharmacy computer 104 identifies the same medication as the medication identifier

associated with the medication label 124a. The pharmacy computer 104 then determines whether the
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t o program debend apetssing parpuetpr @0 thegecond source, such as the medication label 124a, 18

input at the remote location. After block 716, the system 700 goes to block 718.

=

A

25 In block 718, the system 700 determines whether the second patient ID of block 708 is
equivalent to the third patient ID of block 712. The determination may be made by a processor that
is integral with the medical device. If the system 700 determines the second patient ID is not
equivalent to the third patient ID, the system 700 moves to block 720 where an alarm/error status is
provided by the system 700. If the system 700 determines the second patient ID is equivalent to the

30  third patient ID, the system 700 moves to block 722.
In block 722, the system 700 sends the medication identifier of block 712 to the central

location. After block 722, the system goes to block 724. In block 724, the system 700 sends the

second operating parameter to the central location. After block 724, the system 700 goes to block
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treatment location 106. The care giver 116 then reads a second patient identifier from a patient’s
wristband 112a and a medication identifier from the medication label 124a using a bar code reader
that is integral with the medical device. The medication label 124a also provides a second operating

25  parameter. A processor that is integral with the medical device then determines whether the patient
identifiers associated with the medication label 124a and the wristband 112a identify the same
patient 112. The medication identifier and the second operating parameter are then sent to the
pharmacy computer. The pharmacy computer 104 then determines whether the medication identifier
identifies the same patient. The pharmacy computer 104 then determines whether the first and

30  second operating parameters are equivalent and, if they are equivalent, sends the operating parameter
to the infusion pump 120. The operating parameter is then used to program the infusion pump 120
to administer the medication 124 to the patient 112.

FIG. 8 is a flowchart showing a sixth exemplar embodiment 800 of the medical device
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medical device receives the operating parameter from a central location. After block 816, the

25  system 800 goes to block 818 where the system 800 terminates.

In one implementation of system 800, a care giver 116 reads a first patient identifier from a
patient’s wristband 112a and a medication identifier from the medication label 124a using a digital
assistant 118 having a bar code reader. The medication identifier includes a second patient identifier
and a medical device identifier. The medical device identifier may uniquely identify one infusion

30  pump 120 in the patient care system 100. The care giver 116 then reads a second medical identifier
that is affixed to a medical device. The second medical identifier may also uniquely identify one
infusion pump 120 in the patient care system 100. The digital assistant may then determine whether

the first and second patient identifiers identify the same patient. If the first and second patient
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and the sending of the second operating parameter of block 910.
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medication 124. The medication 124 is sent to a treatment location 106. The care giver 116 then

reads the second operating parameter and the patient identifier from the medication label 124a and
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limt is exceeded between the storage of the first operating paraneter in
bl ock 904 and the sending of the second operating parameter of block 910.
In one inplenmentation of system 900, an order is entered in a pharmacy
conputer 104. The 30 order includes a first operating paraneter and a
patient identifier associated with the first operating



parameter. The pharmacy conputer 104 generates a nedication | abel 124a that
is affixed to nedication 124. The nedication 124 is sent to a treatnent
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3
1
1 3. The system of claim 1, where the first patient identifier is one of a group of
2 identifiers, where the group of identifiers consists of: a patient name, a patient social security
3

number, a patient blood type, a patient address, a patient’s allergy, and a name of a patient's relative.

1 4, The system of claim 1, where the operating parameter is one of a group of operating
2 parameters, where the group of operating parameters consists of a medication flow per unit of time, a
3 quantity of medication, a dosing unit, a dosing duration, a dosing volume, a drug name, a dose unit,
4 and a monitoring limit.

1 5. The system of claim 1, where the first source is a wristband.

1 6. The system of claim 1, where the first source is one of the group of first sources,



10 the third patient identifier is equivalent to the first patient
identifier, where the operating paraneter 11 does not pass through the
second cowpuwB@63931 2. The system of claim1l, where the fi PST/USOMpIsRr i S
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conputer is designed to send the operating paraneter to the 3 infusion
punmp only if the first nmedication identifier is equivalent to the second
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time, a 3 quantity of nedication, a dosing unit, a dosing duration, a
dosi ng volune, a drug nane, a dose unit, 4 and a nonitoring limt. 1 5.
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3 equivalent to the first patient identifier.



