MEDICATION MANAGEMENT SYSTEM BACKGROUND OF THE
INVENTION The present invention relates generally to systems and
methods for managing patient care in a health care facility, and more
particularly, to systems and methods 5 for integrating and managing
information with- respect to medical care, medication delivery, asset
identification, and vgfifisati 7 [ IGAL rrors, that is,
errors that occur in %ggﬁgﬁr%ﬁdﬂ%gﬂ%%qﬁ?ﬁ%ﬂon of
medications, regardless of whether those errors cause injury or not, are a
significant consideration in the delivery of healtheare in the institutional 10
setting. The SeptembergEagsa il ARV EN I

reported a study indicating that nearly one in every five doses of medicine
given to patients in the typical hospital is a medication error ("Medication
Errors Obisgpvediini3éhiesltieldargehaailijias '}y dibisssindynednfitnisrthtnaging
findings from earlier. reports, including. the 1999 Instjtute of Medicin
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reduce the frequency of occurrence and severity of preventable adverse
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are the eighth leading cause of death in the United States.

Additionally, adverse drug events ("ADE") defined as injuries mvolving a
drug that require medical intervention, which are a subset of medicaﬁon £I7orS,
represent some of the most serious medication errors, are responsible for a number
of patient injuries and death. |

Healthcare facilities continually search for ways to reduce the occurrence
and severity of medication errors. Various systems and methods are being
dé\feioped at present to reduce the frequency of occusrence and severity of
preventable adverse drug év-ent_s ("'PADE") and oihér medication errors. In the

‘administration of medication, focus is typically directed to the following five
“rights" or factors: the right patiént, the right drug, the right route, the right amount,
and the right time. Systems and methods secking to reduce ADE's and PADE's

shiould take these five rights into consideration.



personal digital assistants ("PDA") that are designed to provide drug

administration scheduling, drug administration verification, and the

electronic documentation of drug administration. These devices are

predominantly used to verify administrat_ig_n 5 of oral, intramuscular ('IM"),

subcutaneous, and topical drugs and have limited capability in verifying
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identification, such as his or her name printed thereon, is affixed to a
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for patient identification error. For_example, when a blood sample is taken
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identification bracelet. In transferring the patient's name, a care-giver -3-
Enc{()rs, NUrses, an.s other care-give Wlth%pcﬁtted patirgnt mforrnat?on at the

20 bedside or other point of care, notify the facility's pharmacy when an additional

drug 1s required, or when a scheduled treatment is running behind schedule, and
autornatically update the healthcare facility’s accounting data base and patient
medication record each time a medication or other care is given.

In many healthcare facilities, a bracelet device having the patient's

25  identification, such as his or her name printed thereon, is affixed to a patient upon
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admittance to the facility in order to identify the patient during his or ler entire stay.
Despite this safeguard, opportunities arise for patieni identification error. For
example, when a blood sampl'e is taken from a pa.t'ient, the blood sample must be -
identified by manually transcribing the patient’s name and other information fiom

the patient’s identification bracelet. In transferring the patient’s name, a care-giver



may miscopy the name or, instead of actually reading the patient's

bracelet, rely on memory or a different data source which may be in error.
Moreover, manually transferring other information such as parameters for
configuring an infusion pump to dispensezmedication may result in errors

that reduce_ the accuracy and/or 5 effectiveness of drug administration and
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be handled either as a simple prescription slip, of'1
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Delivery, verification, and control of medication m an institutional setting
have traditionally been areas where errors can occur. In a t}pical healthcare
facility, a physician cuters an order for a medication for a particular patient. This

. order may be handled either as a simple prescription slip, or it may be entered into
an automated system, such as a physician order entry (“POE”) system. The
prescription slip or the electronic prescription from the POE system is routed to the
_p,hatmapy, where the order is filled. Typically, pharmacies check the physician
order against possible allergies of the patient and for possible drug interactions in
the case where two or more drugs are prescribed, and also check for conira-

indications. Depending on the healthicare facility, the medication may be identified
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-4- and gathered within the pharmacy and placed into a transport carrier

for transport to a nurse station. Once at the nurse station, the

prescriptions are again checked against the medications that have been
identified for delivery to ensure that no errors have occurred. 5 Typically,
medications are delivered to a nurse stafion in a drug cart or other carrier
that [?élifw a certain degree of securify to prevent theft or loss of |
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the unit for which the nurse station is responsible, one or more nurses then take the
edications to the individual patients and administer the dosages.

“Conumon to all of fhese systems is the care-giver who delivers the
medication: The care-giver is central to the process of verﬁ?ing that the rnight
medication is given to the right patient in the right dosage at the right time at the
point of care. No other person in the facility is situated as well with the requisite
experience and {raining as the care-giver delivering the medication to ensure or
verify that the appropriate drug is being given to the appropriate patient.

Such a system works well o verify that patients are receiving the appropriate
drug when drugs are delivered orally. But the system may not be capable of
thoroughly verifying that the appropriate medication regimen is bein.g delivered to a

patient in the case where IV drugs are being delivered. For example, a care-giver



30 patient in the case where IV drugs are being delivered. For example, a
care-giver -5- may carry an IV bag to a particular patient area, hang the

bag, program an infusion pump with appropriate treatment parameters,

and begin infusion of the medication. The applicable healthcare facility
control system, such as the pharmacy inférmation system, may not know
that theypatisniasyacRvsh s Megicatip.and.if the 5 information is lost .
somewhere, the posﬁ%l:oilitﬁ%xists of medﬂcaﬁ%ag taggp}aﬁﬁzﬁgt\%gga?ﬁf}s@ Rision
ther& W BE: Ao AR PoBtReatinrtddictie mbsicatidithis hedbgtion,
propEbly gipliveaciiie theRatiamt i epyeVENLAGEUIS IR SY NG, A48y iation

from the desired treatment parameters. Moreover, even ere th %ﬁfmaﬂm

medication SV spenethriiibo aelentbas recaesd dstratdinatooonmstit the

adminfstraditm &f the soedicRbRNIABOOGEHY SR ETRJIAR 'Qﬁeir?at&eg?mce_
adrrqthl%eﬁ?q_eu%g} an gutomated or semi-automated administration
device. guch alEh IR ZIEHIBANS it serthnaties Heiibe Bedrsgirminbeiie

withpingortg ceinedidatiaheadinidnisi adi @ﬂ@@%&uﬁﬁfg@ﬁ%gﬁatﬂ{%m the

whegethe ﬁ]e%%ggéiogrgkg{%ljgcludes the correct infusion parameters,
those 15 parameters may be incorrectly entered into an infusion pump,
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recognized as a need, but has hereto IRCUGAVER A oRedR where the
intefestsatinpsietn borthaokimgrahdsoanaolinghatie i 6aid -af@dRied
confiimingdhat ihe GoLr ication.administration parameters are
entered into an e}u%%%h%[% %%e‘z;sdgrr}nll{lgbstlgr%%g%é T%%&W‘%Fﬁ%ﬁ‘&ﬁdﬁ
deVRESFARIEH HIbIBermey thelbatifigadol tosstatientpermedieationr example,
adrgiris iR RRIARRIAIS L daISk - AUnication to, and integration

with, other healthcare facility data t(;ases to achave BATA RisPEISistEy tese
reliBBIRVEHTSEMY n dcoueeteentrscddtiveny s it pRBicarautinpatie hitusion

Theimversiat il s s Hesdand pGtn el MMARY O ThiFin e prcscribed

INVENTION Briefly, and in general terms, the preserit invention Is
to A& Ehd improved information management system and method

capable dence what has been recognized as a need; but has heretofore been
unavailable, is an integrated system for tracking and controlling patient care and
confirming that the correct medication administration parameters are entered into an
autornatic or semi-autormatic medic;ition admunistration device, and which also may
be configured to store the medication administration parameters for later
communication to, and integration with, other healthcare facility data bases to
achieve safer, more accurate, reliable, efficient, and cost-effective delivery of health

care to patients. The invention fulfills this need and others.

SUMMARY OF THE INVENTION
Briefly, and i general terms, the present invention is directed to a

new and improved information management system and method capable of
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-6- monitoring, controlling and validating the administration of medical
care in a health care facility. Generally, the system of the present
invention includes a medical database carrier ("MDC") that contains one
or more data bases or libraries of 5 information concerning past and
present medical administration activitie€and/or institutional guidelines for
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example, the guidelines may include |nst|tut|onaﬁ§/ established guidelines
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areas, havin(Bg different sets of delivery parameters for similar medications,
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MessageAaNREaIag-RYING ‘?éRC that medication administration may

begin. In one embodiment, the medication administration device may be
"locked out", thaeixTfetineisitinyasrive metidrommisdgiimstigtion information
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rergeecli\ggasti-on administration, compare that information to institutionally established
guidelines for administration of various medications, and provide an alert if any or
all of the medication administration information received from the medication
administration device falls outside the guidelines. This allows the care-giver
administering the medication to correct the administration parameters entered into
the medication administration device before medication administration to the
patient is begun. If the administration information falls within the guidelines, the
care-giver may receive a message generated by the MDC that medication
administration may begin. In one embodiment, the medication administration
device may be “locked out”, that is, electronically prevented from beginning

administration of the medication until the medication administration device receives

a signal from the MDC that the administration parameters entered into the



30 a signal from the MDC that the administration parameters entered into
the -7- administration device are appropriate for the medication, and that
institutional guidelines for the administration have been met. If the
parameters meet these guidelines, the MDC "unlocks" the medication

‘administration device thereby allowing e care-giver to begin medication

admimistaiafon dBvaciherpmBRdineR e MRS may maintain.a recor
of the_ medication administration parameters or Information that may P
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care facility information system, or physician order entry system, or
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the rﬁgéameters of.the medication administration record are properly
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may be primarily stationary and, for example, located at the patient's
bedside. At thelpatdit( ibedsiddathe witdical asipdehatReoaeienisavention may
intgefacRAtR BRatient,sRecif] PSA").such as an.infusion pump or
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SQ\%I'}EZ ?Iia?fngther be portable, in the sense that the MDC may b
y be moved about the
healthcare facility, or the medical database carrier may be primarily stationary and,
for example, located at the patient’s bedside. At the patient’s bedside, the medical
database carrier is interfaced to a patient specific asset (“P§A”), such as an infusion
pump or similar instrument, or vital signs monitor.
' In still another aspect of the invention, information is communicated
between. the various components of the system using wireless technology. For
-example, the various éomponeﬂts of the system may coﬁ:nnunicate using a wireless
‘network utilizing communication protocols such as BLUETOOTHTM (IEEE
802.15)or other protocols such as those described m JEEE 802.11, 802.11a, and

802.11b. Communication within the wireless network may ufilize radio frequency



802.11 b. Communication within the wireless network may utilize radio
frequency -8- electromagnetic radiation, infrared radiation or other means
for accomplishing wireless communication between network elements.
According to another aspect of the invention, a system is provided for use
with an infusion pump for reducing thggr_)ossibility of medication errors, the
infusion pump being capable of being programmed with pumping
perameieisache-sHSiRm AarRiSas:A M Rsasam seniigured ip RIsER!
user |r£uts related to pump operating parameter limits and to generate a
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infusion pump configured to: receive the pump parameter data base
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Sgrrer and also foﬁ transmittin(]:l information “from the medical database
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Jgmation,from the patient specific asset to the medical database
carrier; Whereiﬁnt & (r;%%ckbzassgbr of the medical database carrier is

o the pat e O 0 At A LGER AL the mecical
rencingsbe nersiiliton stedisdtinnthsorempryviddtieTinesigehtlatabase
c6RIpIRes: a medical database carrier having: 2 memory for storing medical
data base informiation; a processor capable of being programmed to manipulate
information communicated to the medical database carrier or stored in the
mernory; and communication means for receiving information from a source
external to the medical database carrier and also for transmitting information
from the medical database carrier to an external receiver; and a patient
specific asset having: communication means for communicating medication
administration information from the patient specific asset to the medical
database carrier; wherein the processor of the medical database carrier 1S
configured to manipulate medication administration .information received
from the patient specific asset to compare such information to the medical
data base information stored in the memory of the medical database carrier

and to provide an indication of the result of the comparison.



and to provide an indication of the result of the comparison. -8a-
According to another aspect, a system is provided for use with a patient
medical device, the device having specific operating data associated with
it. The system comprises: a first processor configured to accept user
inputs related to operating data limits associated with the medical device
and to generate a data base from those #ser inputs; and a second
processor configured to: receive the data base generated by the first
processor, compare the actual operating data of the medical device with

the data basg limits; apd monitor the comparison and if the comparison
shows that a’%%ﬁ%%gp‘éﬁﬁa 5%3%?%1%2 St% |C’5P3%‘</’|%%I§%‘ésgdv Qimits
estaisHemedigabdatechthsalepiovideiansindifatprrthie pperating:tatd of
the mpglicahdeyiaear ' inits d rding to
yet another %ct%ﬁ%ﬁ%éﬁ%@ﬁ?ﬁfggﬁ%i |t§§c:§fé r%ge%ll%%)tion
errofPRISIRARIA. oPReina il uBiisresstetbiith telrmegtinetdeyiveand g
deligenyrdatadaebnedion daiahaseispaichi@aebingidstivens Aaamhad
pati&)n}selev%igigea}f e% com ariré%tgle e0ﬁ3ived delivery data to the delivery
data in the drug orary and providny aHTh AsaseoroRmee the ap
confpariton dfheddhandedibd dadivantil dx dbthedpyintignaniibeaange
aprasiphatarda plenRme ASIA Rl ARREIRIOR When [oKER D
conjunction with the accompanying drawings o inistrative embodiments.
Dedesipt doriRertes Ave IBRIER DS CRIPHONORSEHERDRAWINGS
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maga%%ent system incorporating principles of the present invention and
-8b4t &ting details of the hardware elements and communications
network, and the interconnections of the elements shown; FIG. 2 is
functional Qjock&gh?%gt;ram iIIusglggg{gpthe flow of information between a

ie ,
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prog rammed pa
of medication errors is provided. The method comprises: storing a drug library

having delivery data in a medical database carrier; recerving delivery data of a
patient specific asset; comparing the received delivery data to the delivery data

1n the drug library; and providing an indication of the result of the comparison.

- These and other advantages of the invention will become apparent
from the following more detailed description when taken in conjunction with the
accompanying drawings of illustrative embodiments.

Description of Related Art:

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a block diagram and graphical representation of a care

management system incorporating principles of the present invention and



medication database carrier, and the comparison of the patient specific
asset -information with guideline data by the medication database carrier,
in accordance with aspects of the present invention; FIG. 3 is a functional
block diagram illustrating the flow of information between a programmed
patient specific asset ("PSA"), such as an infusion pump, a medication
database carrier ("MDC"), and a controi¥®ystem, in accordance with
aspects of the present invention, in which information relating to
medication deliveries made by the PSA is uploaded to the MDC; which in
turn, uploads the information to the control system; FIG. 4 is a functional
block diagram of another embodiment of a care management system
whiheiHatescdninidl of Ste rmuibvenichdsedts grot deninforivation totthelyH@ the
WhiGR ISR HS G e RIQGEAN M,SA accordingly; FIG. 5 is also a flow

diagram showing the flow of information similar to that of FIG. 4 where a

drug orddit& ddwfipsderhidackidicenm dlusamethefRomDOipformation
howavebrtheMBIRR paReRalss.the Aelvely-Ratametars:of Nf.rdante

a guidelines data base and indicates the results of the compariso%; and

FIEE FrESBAkahIsa Ramisre Andkd bt commmmiecm ofpantentapraifi asset
magdisatietoRdminigiiation aninsiiulionsgdideingsand ieth ﬁl%‘é?é?hance

der, and the 5 flow of information from the MDC to the contro

drug or
syé‘?%&?%ﬁ%ﬁ%%?%@ﬁﬁ@m OF THE PREFERRED

EMBODIRIGNITS 2 ThecHtRse Blokly BRGSO e S S I HANIS MGHeG0n
for_monitoring, controll'n% .and trac:king the administration of medications
1

in SRS R SRR RO RN RS S Enk SHEB ASABI S IRaER™, 2

fomvatifyiig that taeerightidQ theBOTR NSRRIy QB0 hectiehtRatientn
in?tlhe (r:i@h anner, in the rite?ht amount,. af the ri%ht time. Referring now to

e bl I oan el (B Ak e or

the rawﬁgs W S% { ke
cotebsponslingdel bttt e Sncng el sbuednd gDeswihekarisganesalbds the
sr@ rH:%tFIGH%%C% &rgoi{[]ée rated, healthcare facility-wide information

and care i%nmanagemen gys?é\’n 28 in accordance with aspects of the
present kertiom Madgosal block diagram of another embodiment of a care

management system wherein the control system downloads drug order information
to the MDC which is in turn used to program the PSA accordingly;
FiG. 5 is also a flow diagram showing the flow of information similar to that

~ of FIG. 4 where a drug order is downloaded from the control system to the MDC,



subsystems of a healthcare facility's information management system are
connected together by way of a facility communication system 30. The
communication system 30 may be, for example, a local area network
(LAN), a wide area network (WAN), Internet- or Intranet-based; or some
other telecommunications network 20 désigned to carry signals allowing
comBusatiRNDEaR R AR HALRHRIIMBLION YSIEMAD SO fach
For example, as shown in FIG.1, the communication system connects,

thréWieinRicla& rer prtindizatsyibanrrdiec fabiiopimfoermationdystem 34,
a pharmagy;iformatie ks YEe M B fsa AYS\GAR | rgc?r{xfégé%gsé/ SR %%gil;]:ation

angg control system 40. 25 The control system 40 in ance w
as

CUBPIHA AL BRERUBHRIRNT srilplinenrnsl vatatmchildivagerder, and the

ScompansiiFoskaiba ok RIS (ouRXIMRlE 81« BM or IBM-compatible
personal computer or server, having sufficient niass storage 42, such as

local ha IV -
appropr:ia’ifﬂr(g%s‘()"ﬁr%ﬁ8P ! ; yabiltt i A
the -10- communication system 30. Although many configurations ar
possible, in one embodiment, the control system 40 and interface 32 may
include hiPERERESiRYPRLOR RIatdss isiaMatsholtst faodentoRizcard

or eshiebmeansdaheemMHDIAIRGAIDBE AeAlRRIR RISk 30y,
Tt:lg:-t Qntrollsystem 40 also includes a 5 computer program or programs
for” %ﬁ@

Betheanistrobiapeationplrrnmuiden fmvenfomzabavihbaght

10 dis&t&ﬁﬁdtm&ﬁﬂ|gﬁb&lQthﬂﬁ(ilghfiﬁA(ﬁ8{%%3ttfﬁ'}?JE§Mﬁ@’ iRYED A
WindowsTM operating system, such as WindowsTM XP, Windows RITTM,

or SWRGEWS BosEHIBC other, distributed by Microsoft, Inc., or other
operatingefriogianoWisirihe tawiapExampie, BelrieRed ALY A0 sed to

o oo S e ey
havatwar edi OBk s diatieg tarpd Haalhoup ANE /R IBRARIRNANare
LS DR ar A M GBI REFeRL BSFRaI. ¥ arous
systesystinand theadidsocidtedinyassistaragmadamaralaa Best® are connected
D HORER AR R AR ERER RS A PR R Sl
system 30 may be, for example, a local area network {LAN), a wide area network
- {WAN), Internet- or Intranet-based, or some other telecommunications network
20 designed to carry signals allowing communications betweén the various
information systems in the facility. For example, as shown in FIG.1, the
communication system 30 connects, through various interfaces 32, a healthcare
facility information system 34, a. pharmacy information system 36, a ;:)hysician
~ order enfry system 38, and a control system 40. '
25 The control systeni 40 in accordance with an aspect of the present invention
may include various hardware components, such as a computer, for example an
IBM or IBM-compatible persohal computer or server, having sufficient mass
storage 42, such as Jocal hard drives, CD-ROM, magnetic tape, or other media, and

appropriate communication interface capabilities 32 fo interconnéct with the



The communication system 30 may comprise, for example, an Ethernet
(IEEE 522.3), a token ring network, or other suitable network topology,
utilizing either wire or optical telecommunication cabling. In an alternative
embodiment, the communication system 30 may comprise a wireless
system, utilizing transmitters 20 and recdivers positioned throughout the

healifainiiaGi RO ENATIEAIR AL SRRHIGLS € ical fetioss,

and other equipment used in the facility. Tn su wireless systemn,
sighaRetmhiths s aHert sxeiRmad B gl ansgsasm Couny eclnddibafrbgareriogh as
(RE)dnfiasioth (1R 060heeMeans HaRARNE PLE AN RO R e ating

r between devices havin%glppropnate transmitters or
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for}lrgvig1 -1G. 1, W&,g}‘%h‘ﬁ exception that no wires are required to
intereonhact e AHSIECHEE et SRt and bagsiearrdannbag@ware,
}‘acﬂﬁvh patidihdoontd: vyardinQEARAS a«éaﬁxp kaoﬁiﬁmlkﬁ,imd%%%% NT™,
ocated near sg station 44, where the care-givers assigned to 30
care %ﬁrﬂt %wps)?tgi}gréts i%rt%ttelgeﬁa?f%ﬂlg?%‘?éy Mirpseitoher aghhthstaneting
fumetigrsafistibutedirfautiesnilypioallyntheredunatiopsminslueesurgsting
and.monitoring the..patients' charts, preparation of and administering__
e R o R e o e
deRprrdmeosddany Gytherfaciliopsfoitiackinaiheie: isralouaHalin@ input
rogﬂalgﬁg[g | the nurse station that is 5 ged'ca d to storage.
and/or the pgé%%rggjfo&r%?%r{waeg%aa |(()? 5" c%% 381&“@8@?5%&%. %&e the
roémtm@yatﬁamﬁﬁ invheroriesacieparainpivhe usEapogahely) iowil be understood
madeaiatR bSO AR RENPEHIR TS e LTS, Of
infusion bags in accordance with prescribed treatment regi eng’ The

n &F@@%’fﬁﬁéﬁﬁl pinafisiceliieni rielpatsrminfisircpmpuse ndystem . 10
connectagl eNBRAHRGHCLL ML ﬁ&mﬁ??%é}%&%&%%fPCma”alﬁH%&%%P

system 30, allowing users at the nurse’station to ‘enter and rétrieve

p&HEREPLABr ditabrmEnsmetorTiothepbysmiiisblsustivaskiepdeithogibzing
faeimyrimemaamgmlﬁumeﬁhﬁm%iﬂHmﬂi%ﬁﬁ%% dlfint, the

physician order entry system 38, or other syStems used In the faclility. It
sOTR BRI G SYS AR LML SANUNES Aiseess system, utilizing transmitters

and receivers positioned throughout the healthcare facility and/or attached to
various computers, clinical devices and other equipment used in the facility. In
such a wireless system, the signals transmitted and received by the system could be
radio frequency (RF), infrared (IR), or other means capable of carrying information
in a wireless manner between devices having appropriate transmitters or receivers
may be used. It will be immediately understood by those skilled in the art that such
a system may be identical to the system set forth in FIG. 1, with the exception that
no wires are required to interconnect the various aspecis of the system.

In-a typical healthcare facility, patient rooms, wards, or areas are typically
situated in groups located near a nurse station 44, where the care-givers assigned to

care for the patients in the particular area carry out the administrative functions of



15 provided with access rights to each system. For example, physicians
may be able to access the physician order entry system 38 from the
nurse station system 44 to enter, edit, or track medication orders, but a
care-giver may only be able to view such orders. Moreover, while the
present invention is described with referdice to the computer system 46
beimg:ipaairs atvd RUIGS BRI A0S CRMP YIS, SYSIeN 46,20 may also
be a satellite system that is located anfv_v%greﬁ%dﬁ% g@-ﬁﬁ?ﬁ%}%ﬁ;}@e
whERUTPIS’ CORTERamasIefi et HoiwisteSng e Satsititeoodrrmater
SyStesmi e a@(m&ﬁﬁhﬂg%ﬁ%ﬁ?&?ﬁﬁ@&ﬂ&i%fﬁ@éﬁ@&%@&%ﬁ;@ 3e0fac|im~y

usit% either a wired qr wireless network connection. A print may also
be CONRSSBE td ¥ MAke wsialbr comp lesrtsjaidiscad the puististption that is
Srepdeiichet podesdehaifanoesRimpieiakeiand & Rarcadesadey 52

mzéa e roxﬁlded for reading bar codes on medication labels, reports, or
other }?em's Giny PP Lo aEHILLLepieRsaed foriaemitieadonalnlL or IV
diffevefitzimbodineniomhesy RidBdagsdRFaanicmionREaHSeshtitha bags

meﬁig?goorg%ﬂ aticla ]tsf eg&lﬂl)g@grgt{ or in other ways, the nurse station 44

may also 30 Include AR e oGAter St BEB$ader (not shown) for use

with the Ri¢Dutegsstalidn 14 adtosgandy vithdspeeis:afdhg BEesantr system 46

10 INVENL ication data base carrier (‘MDC") 60 including.a .
10 @d?ﬂl%gteﬂ g%ggll ﬁlect ?'yofr?rhls"?loxﬁ -an IF%?F%%FO?%&O %{}?&gﬁ‘fﬂiFﬁBHﬁéwtem

processor and a memory fo ng info
meticlfioningrsne s theonothetandornation aseshycaeqatergNes tor

Prog N icat inistration device to deliver medication to a 5
P e oo AR T gty e
_I\/Iéés %19 Phasnisigndeaiitasey domainity iwligsmationdbeutirgten 38, or
InteliagtignR ARURASTIRE fﬁﬁﬂ@'ﬂ%ﬁ&ﬂ'ﬁq}% %%%lc%rs olgfﬁ%ﬂe% Saﬂ:use Syl be

medications, and established guidelines for the administration of vari
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insidteionalyhostanlished orESlNeS:Ps ST QRS AATURISIANON 44
parameters, 10 such as dosage, frequency of administration, Rd other

deTRIER Falats dritiforsdiraon Getres trcrsmplectipproplinte ble fatdsw
anghdfosion. dmag&m&-rwhmga?el.}@@mmﬁiea RUDRFHEAUHRNEYE (o
elin

delines may encompass qui es for providing drug administration

g%h?ocgﬁgfgt% safﬁgﬁlréné}g?% Re30est aba nurse station 44, the computer system 46

may also be a satellite system that is Jocated anywhere in the care-giving facility
where it is-convenient or efficient to do so. Such a satellite computer system may
be operably connected to the communication system 30 us;ng either a wired or
wireless network connection. A printer 50 may also be connected to the nurse
station computer system 46 for printing reports, bar codes, labels, or other
materials, and a bar code reader 52 may be provided for reading bar codes on
medication labels, reports, or other items having bar coded labels provided for
identification. | |

In a different embodiment where RFID tags (RF identification) are used with
medications, patients, equipment, or in other ways, the nurse station 44 may also

include an interrogator or RFID reader (not shown) for use with the RFID tags.



10 Syste

treatment areas having different sets of delivery parameters for similar
medications, 15 such as medication administration directed to geriatric,
pediatric, and oncology patients. Guidelines may also be included that

are directed to particular therapy regimens, such as chemotherapy

regimens or regimens for treating chroni¢2nfection or pain. The term

"data base, or ' database as used herein will be understood by those

skilled in the art to}"%‘éft}s”é‘é%aas ?8%%8%1‘ fOMRPEdaNSrt. Fiagdiatinn dambase
2t0 f;g@@fobéﬁéﬂééﬁomﬁdﬂimz$mm;?ﬁm@?%m_ @?;@ﬂsigm%aﬁgml r@%n 2
storgdificaush AMAPRRLAS 19, be capable of being retrieved and analyze
using an appropriate program cbn a'%ee in°§8f§ﬁé@f%‘f“lﬁwé? Fofih e

em BBt REQH tie msskentionedtivn]stvgi MDIEEE: May becnteidasernte, o
stheﬁyﬁ@g_swmggmgg%ﬁx%g N.46 or gny othey of the information

systems of 25 the central syste(é]n S%anr?a%aggt/ﬂ% %‘{tmfﬁ’g‘ﬁ‘%{“&%‘?é o MC 60,
othBIHEERrHekices Sratprdvtiadaraimestion datyeeeibeoMDGERD ke
thecampLil-a6Hem A6, itigrabodingil,use of fe gadle b2 alows -
information to flow between the MDC 60%&3%%%811%%885%@ Eﬁflggﬂfﬁt'éﬁs for
46. ?ﬁ%ﬁﬁ%}fah%wmr\l}ﬁélﬁ@@@e%@@mnmm,eummaimmpwermiude
systeaudfirelihe: EEMAIANBAY08 comuYRicaled by the 30 computer
S ﬁ 46 through the interface 48 to various o%ﬁé? Pa(t%ﬁwsig OrmatoH s

sySHh & SRsrate K HREM R ABRL e BB nthathier rdiveey rrifbrdialiomation

fromdhes,oauARyIY QA TASIANSHS O AR0 A R AR o 0
communicated thEough the communication system 30+_tf1e nurse station

44 SR ORPUpRF thaddenatlndiec epidebntrenmp Geempass
Sirgniaidiininformpatoidiegtainadwithin e MEopAR - -
co%%peicgtega ) roulgh é[‘ e MDC cra‘dle16_2, the r?ursgqgfgtllga%ﬁ:%ﬂggﬁ%ﬁ éror o
system 46, the intariag %d“fﬁé’&imﬁiEéf%ﬁeé‘&’&@ﬁﬁgﬂlt@fmgﬁbﬁtions,
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reters ice- that contains medication and/or. patient specific
in;c?irrrr;: g%ggnggﬁ%%%%sa%a%gss&ggrlﬁﬁ %(ﬁ: thif i sestite morigRlan therapy
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cé?@*ﬁi@@@éﬁ@ﬁ@mta patient'ss is commonly understood. That is, the term
refers to a collection of values or information organized, formatted, and stored in
such a manner as to be capable of being retrieved and analyzed using an appropriate
program contained in software or other form. B

In one embodiment of the present invention, the MDC 60 may be interfaced

to the nurse station computer system 46 or any other of the information systems of
the central system of an institution through a cradle 62 or other docking device that
provides a connection between the MDC 60 and the computer system 46. In this
embodiment, use of the cradle 62 allows information to flow between the MDC 60
and the nurse computer system 46. This information may then be processed and
stored on the computer system 46, or the information may be communicated by the

computer system 46 through the interface 48 to various other facility information



bedside. Alternatively, as will be described in more detail below, the MDC
60 may be considered to be relatively stationary in that it is associated

with either a 15 particular patient or medication administration device. The
MDC 60 may also have a storage capability and technology for

interfacing with a computer system or -Aétwork so that information may be
commupicated between the MDC 60 and other .devices, such as.
corrgnyéhters, me |c§ﬁgﬁn§ %ﬁ%ﬁfgﬁbm%ié&fhﬁimﬁewwm%n the
vitdhsghRe o fionnipdlexites ¥ dothedilel I heay BC-sanalRabaveuah the
videHsRIRNRGS604N SBI9hOL Rlack and white géwono-corlor), uch as that
provided by an _LC?D or an aﬁaillr of é@%g’él,%?%?ﬁ ,iﬁﬁ@@l(a%t%ge?ﬁﬂ/the MDC
meaHES e Anie the REPBOBId Skeylpdyl, mEoreationsea fondbwitiiting MDC 60
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provide a system and method wherein me bn administaton
pal KiH&ets: dhotsrinfihatd thermeradupatitn aywtediGationny of the

admigissiation deyieensuEas1an nfidsion pump, may be retrieved from
the devige priar to actual medication administration and compared to

informatibPCifYiRE G4 eereralvdefeatdbadesieeohnd tarthinmBdita tietermiioe

if tiatican kRt aRiERRIRIS ORI AN Of JpeRYMIDISHANSN fﬁ\ébir%é%'x'lauy
within _msgtutl né;llly established guidelines for the administration of a
paTHEHTAr S8 HIEHRSHORhE o4 eoHpiamsdication pesmiint espurtmmedeng
oriméesniatianfentenash drdnitiadheressicalion pasinistalion deviseare 4

a gp%rla(;[eg? éhat h@g fall within the established guidelines, then an

incﬁca T T AT e HEPhReSIvInt itd frsccateer gnardfieraepatient’s
chelgiler Mmytherheginadicatamad minisatieniARsRRAMEMOTRS may
cq@g@éggg} ér&glgz g:ers l%rll%t_ &ne QE) more parameters or 5 qurma_tlon do not
meet t ishetl Guidelines A A ibg df Barsasiyadevithsithedito

e esta
theagarelagipetichboomedivanior edoaiidmmettss deddROMTaR K GMatiPNhas ve

beeg,inear tered into the medication.administration device, and
L T A R B Bk S e o

a8k a6 dratinfoyesfion maristkenembadite bethemBaiCENIOBO and other

admiistratiandey utomatically jnhibjted from starting .
administ’rg%gﬁag? g%?él%?ﬁ%’%rﬁ L?%ﬁé}snsal régg%‘e{g)% T AT O ERLIAPRES

6EPARANEA Siaparsmifevias fleviretiedithestike: The MDC may also have a

video display screen in color or black and white (mono-color), such as that provided
by an LCD or an array 6f LED’s, or other, and a data entry means suchas a
keyboard, keypad, a screen used for handwriting recognition, or other.

A general concept embodied in the MDC 60 is to provide a systemiand
method wherein medication administration parameters or other information entered
into a medication administration dcvice, such as an infusion pump, may be retrieved
from the device prior to actual medication administration and compared o
information in the data base or data bases stored in the MDC to determine if the
entered parameters or information of the administration device fall within
institutionally established guidelines for the administration of a particular

medication. If the comparison indicates that the parameters or information entered



providing a fail-safe against incorrect administration of the medication.
Such institutionally established guidelines or more widely accepted
protocols for the administration of medications; i.e., medication
administration parameters or 15 other information, such as bolus size,
maximum dose/hr, maximum continuoo¥tdose, volume to be infused, flow
raten 8 ek MR imuE, coRsaRation ymay be stored in a dry IitH?ry. The .
drug library may have preestabﬁghgglv% s ?Qf?ﬁf&%ﬁ%ﬂl%%% s Ylyn the
haGedishedenedsting wibavehdadinetos factity dfatapteddyrthiddacilitye care-
Thew sayc@mRIise W@rﬁ%ﬂﬂ&{%@ Pest practices’, of the facility and may

20 be updated fr_orﬁg time to'time. '!'h’%'yes_én Sréfézgfgglf}s(}%&ls\’?ﬁﬁgg‘may

contain "hafdraihelysEithsisnmpanizes imditostsglpaametarsanshotneters or
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parameter that is a value not normally "exceeded in the administration 0
thiST LR sl Qiscdaar Ritcaptioradoirpartistantedoifingion

faditihmrayeehrdarddierions s iaiusion 25.RaRmeis! H&%Eéér VARG

not to be. exceeded in this facility. Once the infusion parameter values
haV2THERYF ARt aTiAt e IAR S B G hpeSore yasticetina aflremigicttion sen
valiegimhaverees eameaunisatet QR NWGHha MG M De et a
verlf{catlﬁn szg%%ei&i%fwgl%h it compares each of the selected yalues _
again L HE St G4 FBRRA R RE Ao Acrtion Bulssliles
arecovithin asigepldhim hegeBd1a urltsebifRvenRes & Lard JmilicieMDC
.-1 fo?r?dmax %!%[rgiand require a value change before .aoperation of the

Sion primp 30 CatPBEGAPTPHE SIBE MR O hermsbraroRiue

contraveiveh ssioft tioni4)iihesABRE G ma eSS ARk IRYY rotocols
fr%rll eea%%{e-%\lzaetg (;[Ea({g}e g&sthe understands that the value entered is
outside a Soft it and thar this Varaa fs BRAGAHAR REQYSEHAMARF8tesTs o

befdrs thiimaiionsoah el bt nacknawledlgBntis ebtameas ftamothe

curgshANRS B U S Sy 291000

Aleatitgdipraskily BetetuyihCisymay have pineestidibibedryalies Tor anoiies

CRRARInENL NG A R BN RS MR RARIRGIEISRY 2SS RS e
facility. They may comprise the considered "best practices” of the facility and may
be updated from time to time. These preestablished values may contain "hard" and
“soft" limit values on desing parameters and other infusion parameters. The facility
may set a soft limit for a drug infusion parameter that is a value not normally
exceeded in the administration of this drug, but-which may be exceeded in
exceptional circumstances. The facility may set a hard limit on a drag infusion
parameter thatis a value not to be exceeded in this facility.

Once the infusion parameter values have been entered into the infusion
pump 80 by the care-giver and those values have been communicated to the MDC,
the MDC may then enter a verification stage in which it compares each of the
selected values against the stored drug library to verify that the entered infusion

values are within acceptable ranges. If a value contravenes a hard timit, the MDC



MDC's. For example, the healthcare facility may have a drug library

centrally located in the storage device 42 of the control system 40. In the
case where the MDC is in communication with the control system 40,

such as through wireless connection or hard-wired connection, the MDC
may compare infusion parameters 15 piégrammed into the PSA 80

agaéig%t1 E}h(‘;hglrugllli‘?gé\r in the ontiol system. The MDC 60 typically will

also be Capabie of retHeviAg MaaiCalshbalgws sreration Hdhsisigopump 80
inform&tiem friithe selediahiidnsadnpinisiiatio R eyics rAchSIOrng 4aka Qe
infQumatign concerning varipus transactions in jts memory representing

the e T ERhE o A A Ura Jaenteso
as Wisltratith drarfor vrdtionpsuahisswside- givef: ientiyd et preniue is

slocaliag RAieRt ialaia0R DIAERLYD, ofny ofherinormatien sough to
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be recorded. The MDC 60 may also store 6{18?%‘?8%‘& ﬁ Eoncerning
prift&Rp Bleseaswd g haiitstibamohp reviegiyan die nDplicate Andnrsactions
of gaadical treatment information. The display of the MDC may also

provide a care-giver with messages or other 25 information, such as
warnings of¢oni ks drumtbrarte teteadedimenticatiohe atmihisteatibdiDC

Maper el 165y boriehor UL IHAMAIRA A MAANE AR MPE 1o

may be used for manually entering information into the for storag

th& MBS dimeericbe dnaibpacineydastprs dfarhMDI B arsibit by the
formmer;eiHoir@ﬂ%%?ﬂrélﬂ@'ﬁfﬁ&‘a&dﬂ@ﬂﬁy}%&ﬂ@&ésa'ﬁﬁ%nﬂﬁ%gcé%&%ﬁg}y
on.

del\{/)ice that carries out the basic -16- concept of the inventi hatis, a

deVcish it feaivagsssuicafid bl Amstairrian toatma nfsrwhaiothe
fravisCieidicationarmivis WMIOB AAES! SHARA%0AL GG AL ess

Iin%i(t)eqet&oan irgu%'on, um%%(l)r other instrument which performs “similar
functions. and RES A Brst ey Eapaie Pl mps sampse redaNayBrameters

infopationdd instiidipsaliytestablisheting disalion AR BISHBIQR fem.
guidelineiﬁlg[\d%rﬁ%roq?étligﬁpt in %rr]na ion or data, such as drug interaction
information and/or'a ibrary of possfbiE srainaticanyngancaitiighg an
indfbativsirefithepresultiehtheindompatisdioin & 0amRGINGT RRIMB tration device,
adminisiationaf 8 rg%di_ca%ion to a patient is_begun, will accomplish the
aims of thge% prese nt1 mvrenﬁ |(5(|J11? 08%%?&%¥f§/rl°“s %ansactmns In 1ts memory
representing the 1dentity and treatment regimens for medications given to a patient,
as well as other information, such as care-giver 1dentity, equipment location, patient
vital signs information, or any other information sought to be recorded. The MDC
60 may also store data or information COnCerning primary or secondary validation
of previous and/or duplicate transactions of medieal treatment information. The
display of the MDC may also provide a care-gaver with messages or other
information, such as warnings or prompls to enter data, related to medication
administration. Moreover, the keyboard or other information entry means of the
MDC may be used for manually entering information into the MDC for storage in
the memory of the MDC,
While specific examples of an MDC 60 are set forth herein, it will be

understood that the MDC is-meant to include any device that carries out the basic



10 advantageous embodiment includes storing information about the
medication administration, such as the medication administration or
treatment parameters, and/or other information, such as the identity of the
patient and care-giver, in the memory cg he MDC 60 until the MDC 60
re-establishes a communication connection with the control system 40,

wherelyther iformation:steradin he 15 memanyoks 'Pr?e%c'?aﬁo%oaﬁ‘n?% 28 tion

corr(n)mynicated_to the control system 40 and incorporated into one or

mors of AR TRSRETSHRESHELtiSH dsrt vradsitgtdnglanedatelbas der
providesk verification e Halr M AR ReRR RGNS RN erforms

avoiding aﬁgu icate treatment. In this manner, the present invention

"closes the odR e FRUAR ARKIFS HigARahiscRisoepirrerbe AegRieedin the

Srighitfoamrien to theit2Gonghy petiBnstbaonah diGoHINIR RIS RIBE AR es or

timgmlégrg%(l%mnyl)le constlstent ith the present invention, the MDC 60 may
be ‘em odied 1n A gﬁa-wglan'é/%tf’sﬁﬁ%{} HgiLedatsEeinn (bpmatianandena
PalTy ¢ijsissibanyiRRAcNing ©isherdhRIRalMTARRESANARYSIEM 9F the

th ' WwsT ' _operatin em or other operating system including
cuegt%%gﬁértr?s% (%gégk%grp%ﬁ)a%f?gﬁﬂ?éw SrahB GIEABHINA? o atpdris

poReie. cothperemslistetin: Fine MG praynalko @aipRiseRSmMieard
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the American Express Blueca

ad¥amiaEstginstshraddbicesdiesiing adseittaiytiange memesitParameters,
acepasPedals g yRs.olinformation required by the present invention to
monitor and track 30 me’d"tlj'cgalftl?org;rk g r%&lﬁr:ﬁ?tgya %ghﬁﬁgﬂ“?ﬂ% SHE PAYatB the
treB R a5l EE 6 enih ghel VI SEHE) roatisatlishosm atonnanecavailable
anghaseciRlAtVRIM R VR I RUS Ay fe assigned 19 each
individual patient, or alternatfvsely, to ’;310?1l ih Ilgldtl%l%rﬁ’éﬁﬁ%é |oﬁ?°r88 i the

adBimERidh e SQupayhe sammumsisatpd fphorathet sfistioalddexite,

suisk@paialRigbseeRiine AN EaY] all ’
comp ct 5 and easily transportable. Altg{ﬁ}%ﬁ/%flgﬁ%h%%ﬁh%%%{bgsrﬁ%y%%datmg
embo%“.‘eaabﬁ?@édy%@?éeamﬁﬁetw@éaéﬁhwwm@ammwwmy

a meiﬂbrya:&mﬁhi@t@ﬁ%mﬁii&ﬁﬂn[ﬁ@ﬁi@ﬁ%m@ﬂ%@?}e%{“ﬁ@mpﬁpﬁlﬁgses the
P R D S i e e portable than a FL/A or
g ght manner to the
Tight patient through the rights route at the right time.

For example, consistent with the present invention, the MDC 60 may be
embodied in a hand-held “personal digital assistant” (“PDK”) such as a PalmTM
Pilot or any PDA running either the PalmTm operating system or the Windows™
operating system or other operating system mcluding custom systems, a desktop
computer, a notebook computer, or other portable computer system. The MDC
may also comprise a Smartcard such as those that are capable of processing a{lld
storing data, such as the American Express Bluecard™. The use of such devices is
advantageous in that devices having a suitably large memory to accommodate the

type of information required by the present invention to monitor and track

medication administration mformation and validate treatment as well as retrieving
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notebook computer. For the purposes of the present invention, such an
active 10 embedded processor includes any device incorporating a
microprocessor and allows for input and/or output of information, whether
via electrical, radio frequency, magnetic, optical, or other means, wireless
or direct contact, and which contains itsl’/Bwn power supply. As one

exa ere ﬁge%p.g&}ive embedded%ocessor in accordance with this
invention: such a proceleSFm3d bl fud Aredegy ebn BKtaesich s an
padilng waybrtaisienal & metioation tal hadaliveraddaaRatien SUahividual
de}ﬂ%ﬁ&{ﬂ@,}{at licasygégg rganufactu(gled no larger than, for example, a
postage stamp of business Cart S ot TnatioR BHEPARE S heFlinigal
endtighepsodessmgipbsigns infoninationdditiagey, dath eeiniesmationinR¥npact
an L to be suitable for use as a medical database
ca?r?g%%ﬁ%ﬁ%%ﬁ%&%ﬁe expected to continue to shrink in size in 20 the
future. Alhdierativety.the NS d0evaprocesbodidimemnadeyimagidigncludes an
int i icati inistration device, such as.an infusiog
P TR S S SR TR et oo
préSiYR svldsH preseisecishzbstayh aforiéstasid/hiere fletAlbRGhan a PDA or
CORRRIRBR @of%@&en Oﬁ%bﬂ%pqﬂﬁﬁg&@%

: AL A Snartcard. or alternatively,
the MDC may be attached t0 or be a uﬂt-%r psgrlt%cg?vﬁgﬁgﬁbﬁ%r Siete™s

edtieklsddrensires Indrdseanpids vicmisgiabdainp aseicampiecesingnd allows
wifeieﬁ@ﬂegm@qrbspafqlﬁsﬁﬁsﬁsa%@ﬁe@ém&ma%ﬁ?%&aﬁgi%&%@?e

or_a medication cart. As described previously, a processor may
inSHERHE R Pialamdpecheassseirdasrrad mastcditatoambivifibteationns its

dexieepihal kuspRfiosesicloxampRBNIGAEWER ABASYHBDRS MRS ordance

infor ation sgstems for receiving 30 information, constituting individual

SO P FRA RS FuCR @ RIGRESHTIAGL DS Afchetonanyebetshshadhe

filSe,
gyidetingsfeoprdper dAdnmibistationobraiaveredicaliens. Then devices may

pr, c%saﬁtprbm?lyagllgocbe‘ %Pnfi ucjed to receive data or treatment ]
i IR RSh AL 9h ShURRIE A Rsiase Stargp or business

Matron from
pararhetdizomdhiosmationmeiciereidinte freon gl isalien RAPINAY ali@hmation
B e e G L LR AR R
insStitl Ghnal guidenines and Jeteritih ket BRY SR RsF WA Sose as 2
fatnsdiedidathbagel ideﬁnesSagini (pravida@rexpeicationciniine CayehgiveiDkize in
th@upﬂ)t&ﬁlg_”l %‘?&Eﬂ?ﬁ&&?} RAL %%%eﬁc"f'eccp ;%;%X%S?‘ and memory may be integrated

into a medication administration device, such as an infusion pump or other device.

~ Medical database carriers in accordance with the prt;se11t mvention may be

either stand alone, as where the MDC comprises a PDA, notebook computer, or a
smaricard, or alternatively, the MDC may be attached to or be a built-in part of
another piece of equipment or device. For example, a medical database carrier
using wireless technolegy could be.incorpogatcd irito a medication carrying case or

a medication cart. As described previously, a processor may be included in a

pattent specific asset, such as a medication administration device, that is configured

to communicate with an institution's various information systems for receiving

wnformation, constituting individual files, or entire data bases, concerning
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would be understood to not be strictly portable, but rather stationary, in the
sense that the MDC would be associated or mounted to a particular
patient specific asset. 10 In another embodiment, such as where the
patient specific asset is modular and includes an advanced programming
module ("APM"), such as in the ALARISIdedical Systems, Inc.
MEDLEYTh Patien re System, the APM may include, sufficient
pro‘g“rf’é‘r%lﬁﬁ?ﬁa“é{ne&*ﬁﬁ? Sﬂﬂﬁfés‘fawwmaﬁé%meﬂmﬁaﬁmf@ﬁn
suchahssidie ARMwotichbey 62N BUYSAHORWIEHSHIHERNAY: treatment
inf%%q_}h%n 15f$ stemsasutc:h as.the phar_ma% information system 36, and
receive Upaatet ThidHRaEEI R e e ot R APRGRILIHEPrsRmeters or
medlifatiotiadonicistt diorie nothespatiefhaRaaldrag arasiliccare-giver, and
edication admjnistration
information or parameters before beginni %?ngﬂgﬁg?%ﬂ Eigreien
to avpathentheentcrshofomusial fitl srestint thdind quitientsidfionsdan
hayj i 72 ] t patient bedsides in a healthcare facility.
L B o D R0 el
patfemitldferemitinsep ot theotibsigini ethdp antdihg dmientiaf thetipationtiatha sense
Th Y50 r ' t.or clinical.devices.attached.to
A e R S I T R
reader 747 anotiteerrbodatiant sudhito igre bt (pot gowsmtfisrmodular
OO BRIl i oliFasgels,( PSA)
assigned to the pgﬁﬁkt; urt g@@%ﬁ%ﬂ%ﬁ&?@ﬁg ?ffllczhgj eﬁﬁ\ﬁ ALARIS

inf&siraictisiems et MEFDESHA™Y Balient Gracilyares Meditd Systamide

IncigMERIEoMedisationdSalsty 9IS Al S
Patent No.LgE;B SS%ntitled"'Morg?ﬁiaér%g agﬁtﬁgg?gn%gt@%gt%m‘ =

Eqtsis @ thaAbMorad brehe frrByHersatiRr withvipEm el LRt
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infusion device "150A" may be mounted to an Advanced Programming
Mot PABNO G geutrasnel gw dedinesifar sigicamonitgrupisieiner
aretbavisitaachias beirgg speviiiaEdeRA M alied QRSN HSIOM A ntered

dru 91%':'1 l%;ya%gglces and/or_ 5 monitoring equipment such as

patient
cardiac or resplra?%%%f%m%waﬁﬂm B ot e SRS the

PSAministration of a medication to a patient.

It is not unusnal at present to find patient stations 70 having a computer 72
located at patient bedsides in a healthcare facility. Such stations 70 may serve a
single patient, or may serve more than one patient, depend;ng on the design and
arrangement of the patient area. There may also be a variety of equipment or
clinical devices attached to the bedside computer 72. Examples of such devices are
a bar code reader 74, a printer 76, patient monitoring equipment (not shown) for
monitoring patient vital signs, or otber patient specific assets (“PSA™) assigned to
the patient. Further examples of suchi PSA’s include an infusion device 78 that can
form a part of the ALLARIS Medical Syste'ms, Inc.'s MEDLEY™ Medication Safety
System 80. Attention is directed to U.S. Patent No. 5,713,856 entitled “Modular

Patient Care System" to Eggers et al,, incorporated herein by reference, in which the



The bedside equipment and clinical devices are typically equipped with
data communication technology such as RS 232 serial ports or
proprietary communication ports that allow information and data to be
communicated to and 10 from the equipment or clinical device. Using this
communication technology, the bedsidé%®quipment and clinical devices
may pgrgonnected,to the bedside computer 72, or, alternatively, they may
be connecte ?%lgt%de% a)}lv?'/?rvea Oy %“%}‘/‘&gﬂ% tﬁ%%lﬁljf'—%m’ an infusion
corfiPinCAiBA "Systebs 8RuWirkioss RaMnAIgP: suamAsIR R 4Ru IS ARI").
wirglgss gOmImuicatian prptogols, may be used and “wired” technology.

15 establishing’a local ar%ﬁ%g%}gr‘ﬁl ?Eﬁ%)?’;&[ﬂ’?é’tlﬁoéﬁ’ B STRErORtA B R Ing
us&R T gisatvahtigdelss-cohhauinfesite eqtigmitivanydinizabdadiee patient
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is that the PSA" may then become immo an egated'toa’sin
lockBh2 PRisclidsdvatiage is addressed by the present invention in that

use of the'MP&§Q.t [ JOR's | uch as institutional . .
guidelines _(drl_Jgélj\‘ig{?a?r%t/Irl ?r}%%ﬁeérl)ggolrﬁ rf‘%@?ét%{% éi‘céem |§‘frall¥igﬂ"t18%§r?d“f’f%wata
a HYGEATYR MhtiRhaekemnsuel ket SlRsetirhizats deviopirtbadside

eqeipment &eps fhewalieAldRvice A RMERL LA DE VS J{Q{&&Poeaﬂg

Iociation to angther without requiring changes to a communication netwo
to 1HERIRF FRBGREpHeEAlBCcHdrtEcadlsnadhiscownenicatiortniprmiogyothe

25odasiite dguifendifion REIRBANER RINEAPBMU KB ACA IRMEE W B puter
aspfct of_fhe %%%%nt invention, the PSA 80 may include a

communies IR EOBRS A Eotbanbn AR S isinrsststisa, to

P Sife dndlityecMRGHRaNGTiGsfaT0s wmﬁmmw%pj%ﬁﬁ@sdﬁmqk or
m@}f]QFwﬂs‘fggdS%g‘d“@ on the. communications tec po_log%/' adopted.
i A BRI e R asiet 3ad suped desbmeloay

For example, whe

mesttidisised @iy arthaelectiqalAR); Eoriants afcheVibe withshe

electrical ¢ of the PSA so that g data exchange can occur. In the

QUG Dlhae of connectin 86 3 1

case where an infrare approacfh i Be UsEd iRe Ao LatieRs directly

déviedhp fcaisoceketinicision oftem d@die8dsidatphysiealiy ol the PsA

MRS &, BQ@AE%%?%‘% its IR part aligns. with the PSA, I.RéEl(soafég .

Iocét%ed in the cradle. 5\ én sﬂ%ﬁggch%dr?r%enstl%%rg)\%}bo&' g& ﬁgégc »

viddizesseridotie witsdosmvention in that use of the MDC 60 1o transport
mformation such as institutional gnidelines (drug Library or other) for medication
administration to and from a medication administration device or other clinical
device or bedside equipment frees the patient device or eqﬁpment to be moved
from: one location to another without requiring changes to a communication
network to identify the equipment or device, as is required where the equipment or
device is identified as a node on the network.

Inaccordance with an aspect of the present invention, the PSA 80 may
‘include a comunication device 82 used to provide communications between the
PSA and the MDC 60. Various forms of such a communication device may be
used, depending on the. communications technology adopted. For example, where a

direct electrical approach is used, a cradle 84 may be used (o align the electrical



possibility of errors and therefore, with greater speed. However, the
communication device 82 may also simply take the form of an IR port in
the front panel of the PSA 80 and if the data exchange via IR is fast
enough, the possibility of errors and retransmission will be reduced. 10
The MDC cradle 84 may be hardwired#f'the PSA 80 using the PSA's RS-

232 Qr.other icatio rt. Alternatjvely, PSA 80 may include
an intteé:tg%efg%/lgg; cr‘g?}tfg § ﬁﬁ%ﬁ%hcgﬁqﬁéﬁggg&%ﬁb@ thatfiefipta exchange
advantegreouithethatewdinminated thedneebiahdn oiltenited) Hkeauipmsihtion

th t te. . the PSA. O where PSAs havjng the. .
B o R T o
an RoGérTaswID Bt isdiB partalighbetisdie: RSAH Rgmbdacatharsiabedaydie.

th i in: | MD dle 84 is.
5 0@@1@54@0@1 W ahk Epglﬁgwsf?rgﬁ,eﬁ& %ﬁ%@%e v1aq%%r§?% g%isng{’\S’gﬁ iﬁ%ﬁ ng
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necessary, the MDC cra may communicate w
eitREFSIFaLY 6f Wiisteaylithaiofogyithsdaseritieddbdvechsrdéscribed

PrexiRusii e PaiR By AdvaniagaoNs ahodiment AL éo%aet%%'}%om

invention includes an MDC 60 that is capable of communicati
infBARELRS Ao B SPomdieiesiats oxahangseviadRys fetronasD, dreoprtrdiility
sy s o aHSIRANHERIBSR IER IR0 EQF example, the MDC 60 may be
understogd to include, but is not limited to, communications utilizing

optical of fitdlel waieSissmnbahaghuiediaibnRboR0 ssingdediSA s RS-

tecnalegihwheradhaiviieie soreS ARhRRloa isndersio o Lo inslkds n
methodol%? uch as the BLUETOOTHTM technology-(IEEE 522.15),

stARGER {d61381Es Yo sech e edesrtefi¥iD(/apdlsrispveartegeous in

prdprigtalintommunicatiofecheme: Heind SIREHAMAY RicNAVES Insiead
of Wirgs fo ig)gmect an comg nicate between devices. Such wireless
communicatione gy SISt b &HﬁYH@&‘%§WHﬁM&?§%@%@WB%

30miteratativhs causte asithastblessibed il eEEG A2k heippoases. 1t
igned fo create wireless networks

Wj -21- technologies.are d

S Y ST RS- et Sl DG
exandieds infoenvation, shedlEDiCaly: diigh tranp oussiom speeaRh s RL4JE
TQT MePL a4 WalenLtechnglogy, for example, data from a

As described previously, one particularly advantageous embodiment of the

present mvention includes an MDC 60 that is capable of communicating
mformation to and from the PSA 80 and the facility network 30 or control system
40 using wireless techhology. For example, the MDC 60 1;1ay be understood to
include, but is not limited to, communications utilizing optical or infrared

- transmission, maguetic transmission, or wireless technology where the wireless
technology is understood to include methodology such as the BLUETOOTH™
technology (IEEE 522.15), standard methodologies such as wireless Internet, WAP
or any other proprietary communication scheme using electromagnetic waves
instead of wires to connect and communicate between devices. Such wireless
communications may also be performed using other wireless networking

alternatives, such as those described in the IREE 522_11x standards. Wireless



5 PSA, such as an infusion pump or other medication administration
device 80, may be sent by an internal BLUE TOOTHTM communication
device 82 taking the form of a radio chip embedded in the PSA 80 to a
similarly equipped MDC 60 or, alternatively, to a mobile telephone
transmitter/receiver for transmission to% -receiver connected to a server

system. Using the IEEE 522.11 x standards for 10 example, data is
R R e L e I A m BB oD a5

usifig theetigilonethardemve i wpolagys Ihedatpoithemniasant relatively
invl%gﬁiﬁip? may be ca ae%e of wireless communication using either BLUE
TO (

or Sthertac hologies (such as those described in IEEE 522.11

x), and  Hayup& LBEHROMSTIGRO ut equavel givirglfasiity Withauintpée, data from a
QSR DIB0E Al S R, CHBRRI SR RRIMER L ATMEES dRNE: 80, may

partlcu’lar mode O1 operation e present invention will now

- debentridyapitiontad BleHBJ @ QddltHoanatagiliopioprovide 8 Awithiaghistorm
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bage, eSS ADKIREARDLOPRNSh Q@Q_Qi&%ﬁ% g@@gg&ﬁ%é%‘?& to

remain affixed to or embedded in the patient patient's entiré
stéﬁﬁlﬂ%ﬁfﬁ@aﬁ%w&iﬁmmﬁ@ﬂm@ﬂngeiyw#éxpmmﬁﬁy@ toa
degigned 1ARRRA AP 4P GMANNELRY NRttRe RIYNL SRS 45 for

identified even if unconscious or otherwise unresponsive. The patient ID
hJTsRPatiein RiBABHHEE G iRelTHaE SR EASS Spdshimpatientisutantouch
asiteARURNS PaRE-A0ABeRdRlRP %ﬁQﬁJ@ﬁ‘t e peln,hag fp)':esc:nt_

determined is important, such as age, allergies, or other vital information.
THE'GAHER THA% MGG 28 e niay RompHes e BsiesatdienRla iE
inforoation; oF aieelectindlisiniqumationnsterase deuiGa 1BEEh M3 iR knd
traqspgnder "RFID! tag - RF identification tag), that containsthe
infOPhatiSRcbFEMER I EERRRBE P RHE R e Rdganipse e wwiring
patriddenid\ing eavice-hagsdhe needed memory capacity, it may also
include e ggtienis_me%ic ion a(timir;l?tﬁtion recard ("MAR"), This
would allow 61 S0 tradslie dOREHEA M SREAGILITITBERE FPhRLY Bug
intesaotied. inithetiiD €ntei2?: dTheRicHktagilieyibesearddywanacalist band,
injerragator ar reader such as one contained in each.room of the - ,
healt@caré%@éllﬁtyagﬁﬁo \lfvﬁlc‘ﬁ?)sa%%?w%e&éarW|ﬁ¥1fﬁgﬁj S IRESANYR afflrsto
3@utiieddedity. it petiap drvachks priqudssiblessiah msianhealthcare facility
(the "patient ID"). The patient ID is designed to remain affixed in 2 manner so that
the patient can be identified even if unconscious or otherwise unresponsive. The
patient ID holds a patient identifying device that contains sz)eciﬁc patient data, such
as the patient's name and other information that the facility has determined is
mmportant, such as age, allergies, or other vital information. The patient identifying
device may comprise a bar code, written information, or an electronic information
storage device, such as an RF transponder ("RFID" tag - RF identification tag), that
contains the information, or other device affixed to the patient. In the case where
the patient identifying device has the needed memory capacity, it may also include
the patient's medication administration record ("MAR"). This would allow for

traveling documentation and also checks agamst drug interaction in the MDC.



RFID tag that must be read at a closer range, for instance, within a few
centimeters. 5 In this case, the care-giver may have a PDA that can read
the RFID tag of the patient, or the infusion pump may contain an RFID
reader. Using a shorter range RFID device can have the advantage of
avoiding interference with the RFID taggef other patients, or even the
care-giver, who are in the same room as the patient of interest. 10 It
should belistRi e RBip b&g@ér@bﬁooahin@keegmmnsh&m&tﬂ&kmwa&e
Do ORISR AMIE  PARGRA ALERL A0 S 0 AR SR RE

patient in a_non-volatile memory and somée erlve S MOSE TG
poVFEF R IfeY sRisGer thsrited iy tHothad mbpdsetriexggt@pdsebmeh as an

In SRRIB EaSER WAL RANENY HAYHE, g%eﬁokor%%’x&” alkYﬁprP R cgnnmeters '

storage device or devices in the RFID 15tag, i needed while the powe

BisSRresHS aiS oS A EATSHRDY Fomh careaaddhe RF B2 e welmb

frorpaﬁmramm'mﬁfgmﬁ eagesdtesl .k hehy cods: REIR tgghafdaﬁcfange
r%%ln%é device, or other patlent identifying device can be embedd

?ﬁF&PEﬂP?é’PBE%dH?‘BéEﬁé’f BT MRiRAEEE gAY ith ShaHED tags of

wmm RALDES, W N MBS cArtBR GasmothRIeFlaRiCARVIEE S AR 2RaR of
the.RFID tag, such a device would be responsive to readers, wireless

tranéﬁ%ﬁfer/recelvers or antennae located throughout the healthcare

10facility tolpyiavide sbaddeni: RieRatiepbalngiHitR QB dNMAMatialey are

whgn the atient's 'de% éwg device is querled Such RFID tags,

barcodes, %Hbo BtnSFRELan oty ud5AGP ﬁ”i’d’eﬂﬁf‘é&ﬁ&’rfj%%%ﬂf Hig patient in a
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of thé containet as we ey KA
pré’ﬁ%ﬁ@’c?%é%@m@ofmlwﬂ@ pwpam&d%eﬁﬂ]anda@satﬂw physician Who

prescribegl,them ca-(ﬂ:e ﬂﬂfﬂﬁ'& RSP 5(%%1 %8 e&@vealthcarg }[”St{lem zdennfymg

and devices may have RFID ags usefulfor i entory Conirol. FBVER
device can be embedded in the wrist band or other band or carrier of the patient so

that it remains with the patient at all times. In the case of electronic devices, such
as the RFID tag, such a device would be responsive to readers, wireless
transmitter/receivers, or antennae located fltbughout the healtheare facility to
provide the identity of the patient along with other information when the patient's
identifying device is queried. |

Such RFID tags, barcodes, and other technologies useful in identification,
may be applied to others and to other things in providing healthcare to patients. For
example, physicians, nurses, and other care-givers, as well as others who have
access to patients and facilities, may also have an RFID tag that can be read-
anywhere in the healthcare facility. The medical fluid containers may contain
RFID tags having information about the contents of the container as well as the

patient for whom they have been prepared, the pharmacist who prepared them, and



though the instruments may be connected to the healthcare facility
communication system 30, RFID tags can be useful for manual inventory
purposes as well as for 5 other purposes. Their low cost make them
attractive as a backup support system. After the patient is admitted and
situated in a bed within the facility, the jatient is typically evaluated by a
physjcian and a course of treatment is prescribed. The physician

presARFAYSIREITER Bresaditideheny Bregafmdicamondsrainkbivayheaiduass

a seiiesidalioiridey astsme) heaRMipisetionef A Pavisyler medication
10 tajgr&elpt%tlent. In some case, the physician prepares the oPéer%y fing
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gnay enter the me 'galrﬁn order directly into a physician order entr
system 38 (F1cs 1) 8P MY ifSt ks Misraabradive e akagivingpport system.
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Inte -forward and enter a prescription for the patient into the
phalérgnﬁagéglgsy tem? S‘é%%%t‘&f’ngﬁw%aﬁaﬁaeméﬂv@m@manﬁ@faﬁ@rescribed.
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from Whicﬁﬂsﬁﬁgféggéﬁﬁr%gg %)eellqu?b %/ﬁg?% AR @@éﬁ%&ﬂﬁ?%ﬁfﬁﬁmﬂ
a dRagidmetatnditnthiscescsy itablipsiriagsayt enay alseneamiain Bodicr
pregesdo ithe, I S agspgiated with recommended
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drug names and drug administration numbers (such as infusion r

timas &t s ingsm e aansrRpaAabio hentnenifatibty, abmphgsician's
acoudeternpegiaaiiom &ﬁ%@%@d&%&%%bﬁﬁ@%ﬁﬁ@%ﬁaf-ﬁ{ G 36| Pp Dy go to

TR AR o mihasmon ik e

tharmacwemwm;mtaﬁg RAORAHBT S RE BRAlion ARERFAING IO rder
%rocess. The phammacy website may provide the physician with a list of available
drugs from which the physician may select. The pharmacy website may contain a
drug library having the list of available drugs but may also contain and present to
the physician the drug names associated with reconunended dosages and dose limits
that have been established or adopted by the healthcare facility. In such a case
where the physician need only select items from the computer screen rather than
having to manually type in drug names and drug administration numbers {such as
mfusion rates, times, efc.) associated with administration of the medication, a more
accurate medication process should result, |

If the order 1s for administration of a particular medication regimen, the

order will be transmitted to the facility’s pharmacy information system 36. The
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requirements of the physician. Typically, the pharmacy packages the
medication in a container, and a copy of the order, or at a minimum the
patient's name, the drug name, and the appropriate treatment parameters
are represented on a label or other 5 device that is affixed to the drug
container. This information may be repr2gented by a bar code, or it may
be stored in a smart label, such as a label having an embedded

coRMBCB e sbeiorl e ond Risearas thn R Datien sraTdingitaiove.
Onceyihenederdiar-eesi M ared; ,@%@I{aiﬁﬁﬁwgmwa@e%ﬁ%m in

for_matching with the appropriate patient. Alternatively, if the medication
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megical] P | ral 20, medication, or a medicatjop that is
W e e
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to deliver the medication by programming the pump with values

vahsiEaphii it of grberag medisptioes pilkibes wotmbohaetivery isteieed from

Medeatands, heRalienh YWhem e @ el calien. eI S R AME B RASy and
ente‘etgfglto the pump, the pump communicates the entered 30
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MpiG®ddies are carried out whether the medication to be delivered is an oral
medjcation, or a medication that is to be delivered intramuscularly or through an
infusion,

When the prescribed time for delivery of'the medication or medications
arrives, the medications are carried to the patient’s area and administered to the
patient by the care-giver. In the case of drugs to be delivered via infusion, the care-
giver hangs the infusion bag and prepares the infusion line, attaches the bag to an
mfusion pump 78, and sets up the infusion pump to deliver the medication by
programming the pump with values for various parameters that are used by the
pump to control delivery of the medication to the patient. When the medication
delivery parameters are entered into the pump, the pump communicates the entered

parameters to the MDC 60 where the parameters are compared by the MDC’s



processor to institutionally established medication administration

guidelines stored in the memory of the MDC__ If the outcome of the
comparison indicates that the entered parameters are within the

guidelines, a message is provided to the care- giver informing the

care-giver that the entered parameters“%t"_r"e acceptable and that 5 delivery
of thednedication; [ a1 INfusi mp may.include
o el e A B AR IE e
putidPFeneBaney et rinththein e 66 thavtheseredipsiartietdhs
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such a signal is received by the infusion pump, the' pump may be 1
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establish&? or agpproved guidelines, a message to that effect is provided

to the cafe-GRIaY SNy s QIR RO PRtF fofathsafe et or device that
oupnihibitgipatiam e QspaRIeRESGHE TIEfeAVeY S Hite W e MDC 60
unger %ogn@}[egmse skilled in the art that these procedures 15 may be
embodied ih a poraBs Fibteel BiRAPs s B knulysdahfichrd sogepar ed
thegridnbiyche @mbedihc kignINEIE: shatisyniedisethinanas SREIRIBE Wil be
a B%W&&t%rdeﬁl%é-ﬁ\{‘é“h&be gdve f mgdern infusion pumps that
incorporate MiCroprocassara. and Starags CABRBIROR it RS BeEME, such as
possihiecemamtaiparactnd Gilhot iy dheh2bpingmaimesibiusiancr

pay s Iso a lo the treat t.asitis gi to the pcatient.
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th&Rrehe! Yafas mpratiaicgdtheragdiyhth eunfdsmgpparpvess copamunieadesk ter
a g¥gem-that reouid,i [ d.of;the infusion into the patient's
records stored in %jn ygg%%ﬁlgEﬁé%al?gﬁ%‘gg}ﬁ%&s%%? r%%flhoa r? téﬁg?é?ﬁosfeﬂtgms
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information appropriate to the particular medical treatment regimen that'is
to'bé*delivered to a patient. Because MDCs are relatively inexpensive,

there mayiBemnieNidch i ARSIBRSA A AR RREEIN A RRA G0 &8sors

Willﬂ?e discussed helow, the MDC 60 30 provides an instrument for

VARG eIl tHirsheaomea et tHaniatain a record of not only the

programmed infusion parameters, but also a log of the treatment as it is given to the
patient. Unti the present invention, however, there has been no way to ensure that

. the information gathered by the infusion pump was communicated o a system that
could incorporate a record of the infusion into the patient’s records stored in any of
the healthcare facility’s information systems.

Utilizing the present invention, a care-giver gathering or preparing
medications fo be delivered to patients programs an MDC 60 with the information
appropriate to the particular medical treatment regimen that is to be delivered to a
patient. Because MDCs are relatively inexpensive, there may be an individual
MDC assigned to each patient or PSA 80. As will be discussed below, the MDC 60

provides an instrument for validating the medical ransaction to ensure that all



-26- information concerning delivery of a medication is retrieved and
transferred to the care facility information systems. In one embodiment, a
communication session to transfer medical data base information into an
MDC 60 is initiated when connecting the MDC using an 5 appropriate
cable or by inserting the MDC 60 into ad@ppropriate slot or cradle which

is in,op gtlg(lne} ggI{inlehrlch&gl%% with.the healthcare facility's controlsz\éﬁrttgadrrg0 the
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Once a connection has been establ ween
corttiyFhisidtepneathlerosateniotipomothdrphomddsiondhoiitpoaytadseyle:m 40
a syplamsuschaidardERRRISlR RupAlalling e intearity and the
curren(;:g of the medical 15 dataP bases store eina%%]%lﬁ%%ﬁl {Afgatgn system
dowmoAlicariakdhe MEnad onarenatanisatiewititthithe MBTsystem 40 using

AlteraRtiNedsySRIMMARIGIARLEINERN He \M%%Q%ﬁéﬁ&ﬁﬁﬁa}?%”%g‘%'ﬂse either

system 40 r[\r/ﬁ( be automatically initiated in systems using wirele
teRHBISEHeRegrentbEeaalnasing crrenrmaghprominiydo profireissuch

tramsBIIET/TEReMErinLMRURIcalIan nAt ARl sleRA% R 1y,

example, 20 updates of various medical data base files.or other

informatioR Ay BRI PRsE chiitisheddtemosn thea§BEeR and the control

"deysitondl), dic updaiRcAbedMMNSR RENRE WHEARS SRIBIUNSRLgRWith
th _ECRII;IIFQ| sn\éstem 4?, a[he control system 40 may be” programmied to see
ChnicCl [

if the ConfenSRTHE BlRTeA@ BrE pa dteerityand bsgymergy of the medical

doteti dasted tar¢hénhetiiDar, MG Dabwhesmiempie AUtIMAHEANA 25 d data
have been previously downloaded to

e o CRER N B ARt B 2 the

infsmiralieysfronttheayRCEOiR tianBniittesiéd ithe/REA:8RiHpINGBILIET

S S0 e L e S o
fransmitler/receiver in communication with control system 40. For example,
_updaties of varions medical data base files or other information may be stored on the
conirol system 40 in a special “download” or “update” area. When an MDC
initiates communication with the control system 40, the control system 40 may be
programmed to see if the contents of the “download” or “update” have already been
downloaded to the particular MDC. If not, then they are automatically
communicated to the MDC; if they have been previously downloaded to the MDC,
then no action need be taken.

At the patient location, the information from the MDC 60 is transmitted to
the PSA 80 using either wired or wireless technology. In one embodiment, the PSA
80 may be specifically configured- to physically receive the MIDC 60 to make the
connection for transferral of data from the MDC 60 to the PSA. For example,

L]



30 connection for transferral of data from the MDC 60 to the PSA. For
example, 27 where the MDC is embodied in a smart card or an
embedded processor, the communication device 82 of the PSA may
include a slot or other device configured to receive the smart card and
engage it in such a manner as to allow communication between the PSA
80 and the smart card. Various methods for configuring such a 5

comihsHich ARG Anerhef whindainoverdiethe ertbeddediorsshe, the
discyssad e ARiRUNsEE Y M@‘ﬁg;ﬂ”ﬁ{%%éﬂf&@m'& &ﬁ@?&&%%‘flﬁgumd

in a docking type of arrangement, such as a cradle, or an induction coi

capbiE6H R ARG theikesRee i b duehehaB i et fRple strsmgrunication
infobaaiien bRIweLBINAEMareatdaad a5 An8lod0 i} ¥eh ARG such a

Sembodimen.t, the MDC 60 may include a transmitter/receiver configured
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the MBC GodnayrgberyorhbiheRBA SOiiduaietmineiktag theiguantended the
storlgglArgHﬁe memory of the MDC 60 matches that of the PSA 80. If the
unique identifier stored in the MDC 60 does not match the identifier

1Oransmittelh teettapyttive AHAdBOeanN e MBIGrE) may ibeluge neratedialariagiver
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MDC and downloaded to the PSA from the MDC, as Is discussed below.

Thigithralgessibe Rdchbirhaysedrindelizccdhe giodiceriathide pARGCH0 may query
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also upload data to and download data 25 from the healthcare facility
conBfhiichad fhalfdhs BoAR Hytharamiauscidsntifigtierobistic MRGG does
thedDfatonhBMRRIR VR RE:E AR healihpare facliftit COnlaurad ve

for wireless transmission and reception with MDC's, greater mobility for

- perSoRERisty e broutseresdriie A SRds GormeaigtiagTabyae wrong

tramsfars®y and that the patient may receive the wrong medication.

20 In the case where a wireless link, such as an R link, is established between
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the MDC 60 and PSA 80, data may be both uploaded from the PSA to the MDC
and downloaded to the PSA from the MDC, as is discusse& below. This wireless
connection may permit the care-giver or other person carrying the MDC to be more
mobile. As discussed, the MDC 60 may also-upload data to and download data
from the healthcare facility communication system 30 thereby further permitting the
person carrying the MDC to be miobile. Where an entire healthcare facility is
configured for wireless transmission and reception with MDC's, greater mobility for
persons usmg the MDC's is presented. ~As a consequence, data may be transferred
more easily and the care~givers may be able to accomplish more tasks in ﬂmt they

do not need to be at a particular station while data transfer occurs.
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more easily and the care-givers may be able to accomplish more tasks in
that they 30 do not need to be at a particular station while data transfer
occurs. -28- If the MDC 60 queries the PSA 80 and receives a matching
identifier, the MDC 60 may be programmed to prepare to receive
medication delivery parameters or othef&ata or information from the PSA

80. The Iso PSA 80 for historical records stored
in the mg/tn?(t)%/ of th exg§§?‘%%&%%$&§§§?§ fﬁf&?ﬁ%’ﬁﬁo‘%‘?@ﬁ%%?ﬁ“@&%ﬁbﬁ
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other patient data may be transterred from the
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the_ 10 MDC 60 and the PSA brokenby removing thasvery
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MD¥G: 6 iguramavertiEom s RECAIMIbL AR RsiB.at 15 Hhe %él%eoél} b
SA 80 to transfer desire

tremgné the_care-giver instructs the .

informatiBhad e 25 h P anacrie dubrentbrenmapicsabe MRADE n the
theangembyed §aptioe Loax it MIe4P 24 SR drem e HANE Sthen the
attached to the PSA 80 and f carried by the care-giver.back to the nurse

stafion CoMPt IR EPEEH  dp s tstmareniamnd deiripines Syaktin eniatsrt bes
redeimgcthepieiedmaiomsivabirdd e MDGISO0-dINa8 APe AWPRay be

stajj ter syste the MDC 60 is jnserted into the computer
sy%s%gﬁqa%?éﬁépﬁw% %ﬁ%ﬁ‘é@?%Séﬁ%‘iﬂtj%?ﬁﬁ‘e%éhﬁgmﬂaﬁm PSA 80 at
eqiip mdm{ tbedeginttre, phocass g epinsnubicatio g thegoatiantintarmeation

g [ the PSA 80 intq the storage 42 0 control system 40.
A R R e e e
theempehbiomahbpraxdtiigted the RS¥Bachieswiibia aleredetenniaad the

diptaRogof the RISESIaRD Somputer system 46 or another device, such
as. & computer system ocatg % aver Eac)f\ Eorﬁle nurse statron computer system
46 or other satellite computer system capable of reading the information stored in

the MDC 60.

Once at the nurse station computer system 44, the MDC 60 is inserted into
the computer system 46 or MDC cradle 62, depending on the configuration of the
equipment, fo begin the process of commumnicating the patient information gathered
from‘ the PSA 80 into the storage 42 of the control system 40. Alternatively,
particularly in the case where a wireless system is used, flie MDC 60 may be
activated as it approaches within a predetermined distance of the nurse station
computer system 46 or another device, such as a computer system located at a
Jocation other than at the nurse station 44 (not shown), or a remotely located

transmutter/receiver configured to establish communication with an MDC, fo



location other than at the nurse station 44 (not shown), or a remotely
located transmitter/receiver configured to establish communication with

an MDC, to -29- establish a communication connection with the control
system 40 over the facility communication system 30. FIG. 2 is a block
diagram of one method utilizing the sys#m of the present invention
illu%tsrfalg? the use of.a medical database carrier 60 (FIG. 1) that is 5
tranSported by 3 CAR g WfEor atith tinevatmbsistucad onds de esility
delnenad;nicadomepstaigdtion with a patient specific asset 80 that is to be
used to dg}%@ﬁ@% blpe%ﬁation and to retrieve medical transaction
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110. A commlfn?c?trl%— ik Dtk etRYRR wheaedhemadisatomie sdadelivered,
estAHEHETNC oY Wi AThiseoospruibicatondintaayt b Bubal doiEgddink.

sughe8s.4; [ bhysical connection, such as a docking port or
reader, c%?tgr%%qée%v%gs%ﬁﬁ% UBRCUS FRETRANOR RO RBRERIGHent and

deverphicatiatdedivetivomitioSadtidn to the 15 MDC in box 114. The
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guiBfrARien eRessaAtte skliviormeritdsoreddivatiomie bory 0¥, tie MDC in
baxodRntitAWn b e Medicationdelyery:nar rs.or other.information
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gu

Jétindu oo iR duines obdiminrdftiredibd bask or deabldibranier
stpisditatbenmemalysefihe aM&%n@ﬁoM Qprégﬁgr,p oy (le??l)z%ea\lg{}e é i ahle

ing,ig ticrg)g that one or more of the parameters or informatron are out of
range,
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). y ot the medication delivery parameters or other information are out of
range, that is, fall outside of the mstitutionally established guidelines or other
guidelines or limits of the data base or drug library stored in the memory of the
MDC, the MDC may provide an alert signal irxdi-caﬁ-ng that one or more of the
parameters or information are out of range, as shown by box 1 18. This alert may
take the form of a visual, audio, or other message to the care-giver which may be
displayed on the MDC, and/or the alert signal may be communicated to the PSA for
display by the PSA.

I all of the delivery parameters are within range of the institutionaily
established guidelines of the drug library, or are acceptable in comparison to other
‘information stored in the memory of the MDC, then the MDC may provide a
confirmation message, as in box 120, which may be visual or audio, and may be

displayed on the MDC or communicated to the PSA for display. Medication



information stored in the memory of the MDC, then the MDC may provide
a confirmation message, as in box 120, which may be visual or audio,
and may be 30 displayed on the MDC or communicated to the PSA for
display. Medication -30- delivery may then be initiated as in box 122. In
other embodiments, the message may giffer. For example, messages
such as "consistent” or "not inconsistent” may be provided thus giving the

carégVERHRpPsbrtBE Lt ReidRe Basthherndedisnsniaghe message
starting §1ERUMH- HAaqadaHelmRsSAOLE AN A b INRBnsistent” may

par%meters are "consistent” with the healthcare facility guidelines stored in
the “RISEY AL GRIPEHE SER ey Bethenmioragtoniiave msedichtrsrher
deliderisiamid thaRSAY eeeivamHaTRAR RRUAIGSIRAL kamile-MDEad the

5this embodiment, when an acceptable result of the comparison of

communiested Saramatsid an it et ifsntn ehsnsw gslingretioorg Bt tre
MDMIh&s taken place 116, the MDC communicates a signal to the PSA
indicating gn acceptabl arisqn 120, Upon  receipt of this signal, the
PSA "un|c@ﬁ%m3%‘d%§r&§v§gr%£ﬁ%ﬁ%ﬁﬂ%f%‘§&%%BFFV&BH%Q/%‘QWH&VGW
apphoaidhaniiddrbeniecpartisppesapplicaian fiothenbambandisafis Bmilsdiment,
fea i ryg ibrary, as discussed. above. Should a sqft limit be 15
Y S PR o8 S e o P i

contravened, a npu al

10pefiemnetimBOwdind enioshcheop tin p4Saoid @ivarpldicail be the MDC

conisavensd.he.nk aQt-be-unlocked by t DC. Referri
now to_FIGg%({éikr??(%&I atl(g\él,%%)%eg iﬁlﬂﬁ%a A 86 cr(\éefgr“gbag_éig%gﬂ%ﬁon 150, Upon
tre&gRsanitalituy vavebrimBdib dtedackiien DG Tiaieaoy dhisanettiodion

outgdigd-cemimynication link | ' tween the PSA ndthe,
MDC %adggs depicté%clfat ﬁﬂgg@(ﬁg@%ﬂ% {c’?&g:qrt%qe%g 12 ec.a'?ﬁg %’r%%g%asrgr%“gfs oft

thelisBian inthe Pop dgans opdistustsbrtrant. nfdiddtiosn i ivirye

15 infon@iiamesuUsh Asaiab exemple, ﬁ?mﬁtlf{@éﬁxllé@gﬂ%g m?dﬁlﬂrﬁ%rr(!;%%in eigi}é‘%ore the
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sign log, infusion delivery log, medication delivery log, transa

manfiEn Ared i stk dra SyRIRa mahotHe i hatrd heiafee 28N e da Sk Ry
thexB A S6 BB@MHI@} seragied medication delivery information in the

Ty R e o 16 B1G 5 et oo e S A 80 related fo patient
treatments may be communicated to the MDC 60. To carry this method out, a
communication link is established between the PSA 80 and the MDC 60 as depicted
in box 130, and described above. The ﬁroéeséors of the MDC 60 and the PSA 80
cooperate {o extract medication delivery information, such as, for example, a
current key log, an error log, a vital sign log, infusion delivery log, medication
delivery lé}g,- transaction ID, maintenance and other logs, and other patient data
from a memory of the PSA 80 and store that extracted medication delivery
mformation in the memory of the MDC 60, as shown in box 132. Once the
information is stored in the MDC 60, the communication link between the MDC 60
and the PSA 80 may be broken and the MDC 60 may be placed into communication

with the control system 40, as illustrated by box 134. Establishing communications

with the control system 40 may include physically carrying the MDC 60 to a



information is stored in the MDC 60, the communication link between the
MDC 60 and the PSA 80 may be broken and the MDC 60 may be placed
into communication with the control system 40, as illustrated by box 134.
Establishing communications 30 with the control system 40 may include
physically carrying the MDC 60 to a -313jspecified location where the
MDC 6.% be interfaced to and establish communication with the
contror 'ﬁ@?gﬁ%ﬁ} Khrsrdhs M shwmunkeantrgsyd ternndresititislthe

MBGroanmomioaunigaBa vt caRlSYalem Mk d3 @&%1%%{:5%1% N tom

sysutlevrﬁii 1%¢I*A%§$em, and others. Alternatively, if the MDC 60 is
equipped with appréPR&RRrmIsal twithibtoentinbsirsinspostinthelcontrol
syditherodOspemynhedome syetive, Gl rHApONANILALRYHE T ARSIAISSIgR BY

5 pr%éi&igj{%&he MDC 60.with apPropriate commands, or it may be
matic
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aut al‘f’)}tll}]%ﬂ%ré)grﬁistfzn\é”ﬁe i dgeRuclorye the papeshipbetrainbeygem
méY besbpplied withvacitian spuiesitbeny e Canabif ol Al MaUsalY me
cogﬂ%tgw&ght%%j{%ciyi% L0 communication system 30 to acCess the”
control system 40 USing & Wirel688S i dstBropretsely sndvred wing 2
BLUERSOTHEIM, B sthenifohe xaD(DI60 HERFE2dpplix)t Q0 the

C 'k‘t:ém% ink i tablished in box,134, the .medication deliver
in?%%lr{ngg’t%o_n sj[orélgél'nt é§b %gnfl%%? 0 hcea%ilﬁ'@“ﬁ?gt o ihfokgdibto th}é
cOEPEP EmUDstshdweindse it 36:foobtgtage 42 Rynthe ki gantrol

SY@EHM‘&%HQ&%KR&SE&!'%Q-e@%&ﬁﬂ?ﬂiﬁ%fé@mﬁ&!m %ﬁg ring égﬁpﬁrts

lyzing data, or for updating other hea efde

or_ana
adPRErRAd) anPrentheistraomictonlinR efestitdistod 10! %, the
aneihrRAL 8oRRANE : ethod of the pr. t invention
is. described. In@tﬁ?ﬁ%ﬁ%ﬁ%ﬁe@%ﬂ%&c&%& r%lgyogglgéslg%d}%%%ed to
adPLRdrE I hgicPndeh R RERdPnsatbAwaUDHbes baiént Spegifie 2 diders
comprising clantifisatipniaimaleulsatmegL ommation, sich a5 fow,
ratesl,.dos%%e, and.the like, or other information pertaining }?o the %%ﬁv%ry
of the/ ThedikariBh gt ttingRificiialtherrsfeiity rePBHR, anall probramncy
trraPShnwidictinah iafermation. To carry out this embodiment, a

tion link is established 25 between the central control system

commu _icP
40 and &%ﬁﬁ&w Lo %gpétéﬂqﬂlgcﬁgl@@g_xmem of the system and method of

the present invention is described. In this embodiment, the MDC 60 may be
programmed to accept medication delivery information, such as patient specific
orders comprising identification information, treatment information, such as flow
rates, dosage, and the like, or other information pertaining ;o the delivery of the
medication, and transport that information to a PSA, and program the PSA with that
mformation. To carry out this embodiment, a communication tink is established
between the central control system 40 and the MDC 60, as depicted in box 140.
Patient specific drug orders are then downloaded from the central control system 40
into the memory .of the MDC 60, where they are stored, as shown in box 142. The
MDC may then be transported to the PSA 80, where a communication link with the
PSA 1s established as shown in box 144, and the patient specific drug order is

downloaded into the PSA to program the PSA to deliver the ordered medication in
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Patient specific drug orders are then downloaded from the central control
system 40 into the memory of the MDC 60, where they are stored, as
shown in box 142. The MDC may then be transported to the PSA 80,

where a communication link with the PSA is established as shown in box
144, and the patient specific drug order_i530 downloaded into the PSA to
program the PSA to deliver the ordered medication in -32- accordance
witA I GRfe N Spibeinatimigerific deigepictedsindpax <. IBRCAUSE3 RS se
medicaiandedy A Rigrmatianh e from the, central control system

40 and was transferred directly iﬁ@fﬁ%ﬁ\%@"{%ﬁ\ﬁ%ﬁf@%&%mé@
of AL} Uarssrrylie de sréntedPS AN el T dweM Bt BHRIBEOFRS Sorror
as daseribgdalievedsea ggl@]ggﬁhggelalq{? may. still be undertaken to .
provide ass agce that the medication eIivefyﬁiﬁg%r%cgtgesrgs ?ﬁcﬁjﬁ‘?éﬁtﬁﬁée 1o
PSK ?s‘ﬂ%WLEF gramvstiihke widiHakendeurrolinansguitelings: didheedication
facikityvdry panihetcambadimant Barad IRy MaY.he sigred in.the PSA
anghafter the FI{SA\Ff been progllrammed by. tfgé _f\’/IrDE f“%%aﬁ%‘)ﬁ&“ the drug
compare& tHe Hiss ré’ﬁg?ﬁﬂﬂﬁfe 8 gneihehfenbiedias tieenipro Gitanmedyto.

thcsgmﬁmmiﬁengiddﬁmeﬁeqﬁme}gm@ﬁwﬁ in jtself, The. P;
m%l_}pen be e szled for starting the infusion it the cg%%}a{ﬁ?s%%d%%S‘E&SA
pazes fheds iy

favorable. may INgicat® PO Hnitupks Ehie ddenpmemeuiré tfutbber

10 aopertinsptigeidalicegivebalare LS oncaTHagI Gfﬂ@‘#%%]g}@ﬁ}%n rd
e

15 memoryftha:MREHQ1ad

20

25

30

lingj ceeded and a delivery parameter must be change ore
inflfi s?\i%%%c?ﬁ ??%‘g‘.‘ﬁg ?gﬁ (R SR GGR RPRB SoRTeR AL sHwminyFiGicste that

tha jsdtibmtispecificdnigl andecgre Hewnloaged m&ﬁ%&%‘?&%‘?'@%&m
toiﬁ@ﬁsMP&d%?%ﬁ% 150, dhe, Q%%ce?%m (l)'f the MDC 60, as shown in box
152, compares the downloadet patdrl "UPHIRS srGeedederda delivery
inBtfgis IR sshasiishes ¢ bidelinesaioatbes fgrmation stored in the
Eerén'{ne ifI the patient specific drug order 20
information is within the. guééﬂn%s?slfs ]t%%"p%?ggs r stBRYTRED I oe
oPHBFeaisfseaivater dipntitiet epeaifisydrag esdlt MIDTOLECERPI¥OVIt,the

institdionadly e stab idelines, the processor may cause a warning
alert, éaﬁs in bct)lx ﬁ%@ggagp%%%g%‘t%ogeégré-cgoll\}’@tafﬁﬂ| (Hfy“plgpded patient

SRS ((')ﬂqégﬁg@@g@ailgﬁtjmﬁ@n@ammmehh@iddm&m@tT&ﬁtﬂd?aﬂﬁﬂhlation
spiecticd AR AMRleSIRIL NG, Q%{g%lflﬂ%sﬂ’t Qxeenpgtlx%nt specific drug order
information is within the guidelines. If the processor determines that one or more

aspects of the patient specific drug order do not comply with the mstitutionally
established guidelines, the Processor may cause a warning a;ert, as mmbox 154, to be
provided to a care-giver indicating that correction is necessary. If the comparison
mndicates that the patient specific drug order complies with the guidelines, then the
MDC may provide an indication, such as a visual of auditory signal or message that
the order is in compliance with the guidelines and that delivery of the ordered
medication may be initiated, as described with reference to box 156 and medication
delivery may commence 158.

FIG. 6 depicts yet another embodiment of the present invention wherein the

MDC 60 may be used to provide a "second check" of a medication administration
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25 MDC may provide an indication, such as a visual of auditory signal or

message that the order is in compliance with the guidelines and that

delivery of the ordered medication may be initiated, as described with

reference to box 156 and medication delivery may commence 158. FIG. 6

depicts yet another embodiment of the-fesent invention wherein the 30
0 may be used to provide a "second check" of a medication

MDC
adrﬁﬂ‘%ﬁgﬂBW‘l%:t%ﬂj{B"a%ﬁﬂ?@rﬂ%@Eﬁ?ﬂﬁ%dﬂdh%fi@‘i’ﬁém&@w. In
thisdepibedimen B, depielgtin B 4 Ba @y CRMRIEIVEAILSES RS (o enter
means such as a keyboard to enter information about the administration
of a"ﬁ?}éﬁ}ég%ﬁ?% dRCASBUERI AR HEraIteB NI AC Y drae, patient
dosdgel; Andithefiike riipdda gaemoofitbeiMOdGe FhrebrVEGeRiben e
co e the ﬁlntered information to, th? atient _;P%cific drug ord&r stored

i RIBBYIYY eama tinpsisndrug order
indidated ithdicthemedicttiorivialiyerstidvn i tom ph2 withiibedipgReder, a
mess m communicated to the care-giver in box 174 indicating
e e e RN AR e Pt
theragsrg e dery HetbenOumesaiits of thecompsrisorbindiGatattiesting that one or
meglisaap AN AlaN SomER MBS AL AN HGRRAAG. 11 ho

that effect may be provided to the care-giver 1 e care-givet may

10 thergswdin o dhe trsopD©rordiovstibat WicenedietiMDGlimajsestalishmplicd with

Co@@ﬂﬂiﬁ%@@&,@&@sg & &)oﬂlqpéﬁyé{%m 4196 nﬁﬁﬁ%‘é’[}) {8 x 1—%%?“196. The

then download the medication administration informatian to theTentral

cofitiSr&hsenty tensaspan theddlRTgo aHpgetionfuhes thensdiiment establish
CORGREMI MM HES:9ha L Qﬂ%{é’mtﬁg, MRG9Q May,e %,am)&k}ﬁen

institutionally established guidelines or widely accepted protocols in a

drftp AR die meerdisatonnsimimisrterciforpation iyl sonanl caritel theem,

15 drug game anshegléivery parameters with which the PSA is programmed
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20 into the MDC in a manual check system. The MDC may then make the
comparisdr AdUFRE SBLOILUGR! qolssang prnaabesaderdngrifapry, the

coMipUisdhisieodaedineninitihaii1e, Car IR Nakes e aiRa R epted
start rnqt start the infusion based.on the comparison results provided gy
I o e PR AN 0 RRGory - The care-£rver may manually

enter the drug name and delivery parameters with which the PSA is programmed
into the MDC in a manual check system. The MDC may then make the comparison
-and indicate a result. The PSA would be under manual control in this embodiment
in that the care-giver makes the decision to start-or not start the mfusion based on
the comparison results provided by the MDC. In a related case where the care-
giver receives a verbal order from a physician and programs the PSA in accordance
with that verbal order, the care-giver may access the PDA for the particular drug
prior to starting the infusion to verify that the medication delivery parameters
-verbally order by the physician are within the drug library limits. The care-giver
may start or not start the infusion accordingly. ‘
It should be apparent to those skilled in the art that the MDC may store and

transport a wide variety of information useful to the care-givérs and care-giving
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giver receives a verbal order from a physician and programs the PSA in
accordance 25 with that verbal order, the care-giver may access the PDA

for the particular drug prior to starting the infusion to verify that the

medication delivery parameters verbally order by the physician are within

the drug library limits. The care-giver maﬁfstart or not start the infusion
accordingly. t should be apparent to those skilled in the art tﬂgﬁ(ge MDC .
e B e R o TR LN gy Sore i
caratgivensoand parexGivingu84Diacilities’ fan pribeidiag peadthaarie 1D, specific
patig{gctg. 5or ex e,.the C.may,store in _its m y.a Patient's g
i SRR e B e B R A B s
predetivet flanenidefifictitairofdtieveps ciioPSAumsgigristhtact @pHdifizntifying

identifying 5 the current transaction of information between t and
the PEMagthEthsHgivatotof tielirm thadtioHivach fasitiie néaitivdzoe $aoidity or

InfopR ARSI ARa R RPAURA MBI B MRRAE bl
MDC, if it includes enough memory, may also be programmed to accegt
extrEPHRAMAGY pleodur R et eps weth abaneshpepacaierfacility
MaRBRRRESOWRIALS é&fpﬂr@ma&%@lﬂw%Hyengﬁb%rdp{{yﬁ?éi@%ﬁ%on.
acllity

be transmitted to and from the MDC as needed by the healthcare

10, arhifistionmdly: sthar dopmatianmeaiBfowpRa iehie anfolivrtba MBC as needed

mebiiener.alayee siPLamaniake ihafor of @ RessontAWial wend

assistant such as a Palm PilotTM device or similar deviee, but'may also

-~ takEHRBIAT- 15 of a laptop computer, notebook computer, or other

computing.dgésesada ibeveaar Wisceihe MRGHS RmbediesiRdpeisqng
digital.assistaqt, the size and weight of the MDC are such that the

- car VAT iy aaifr R the IEYES PLHBEREAqr e i R gleRdake the form
ISinstitutiipakguidglines andboidpesingies, Srughipranmpuithptaesard andhe case

20

25

OB RS RO SO e e o 20 o
in the MtP\aarah¢h Gentratera-gater haseckrsiny taosetusRIINp S iocket.
oo IR T TR R
with the hard and soft limits, a computer program configured to accept user inputs
related to pump operating parameter limits specific to the drugs contained in the
| library and to generate a data base from these user inputs is provided. This program.
may run on Windows™ based computer systems or others: and the data base
created may be stored in the patient specific. asset, such as an infusion pump, or the
MDC, for use in verifying that the delivery parameters programmed into the patient
specific asset are within limits. |
While the PSA was primarily described in terms of an infusion pump, the
PSA, as described above, may also be a vital signs monitor or other clinical device
interacting with a patient. For example, the PSA may also be a patient feeding

device.
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created may be stored in the patient specific asset, such as an infusion
pump, or the MDC, for use in verifying that the delivery parameters
programmed into the patient 25 specific asset are within limits. While the
PSA was primarily described in terms of an infusion pump, the PSA, as
described above, may also be a vital sigits monitor or other clinical device
interacting with a patient, For.example, the PSA may also be a patient
feeding @ﬁh‘é{m : PartfSHIOre R URISARY™ S6HTMAY cafvmEgatsmtege
as meniionedndvadnumetowsimesisolimasntiashe $aken badimitedion
se@setél%urgh a cgommunication iﬁgﬁtm m??/ encompass an entire .
heSltheare TAciy BPMad a2 ARABAR MAlonpamaeledetalyheahtiome
facilityll larayfateteatiudec dactinmunicafion s ysiRaein dahealtaeaitsystem in
fagjli her than.a hgspital and may have application tg an alternate, care
el I B TR A e e e aseeie
forcasgdaepigyyspohpo sgminiys Theavdk "dasecgindddsrintendedéaciBbed for
used.in.i se.and is meant to inglude nuys s well as.
o S A S R R (e 38 BB,
wéligadsaisasvicedisnsins ds iprlode dures; aanvtihaivithead admmpondddsare to
haygipQisbeen described in detail so as not to obscure aspects of the
present invention. Those skilled in the art will understand those devices,

methodghscirredstand idrsivittianc vieibbments deitirost uatinelsdptadadures,
beipg inavides b Mareayel whis.ihe. eppogimantsdis %'&E&dﬂ;?@eesvc%m

are 15 described for use in a healthcare facility environment, it wi

- urdBTSE 84 ettt 'sysrtioand hestraliethiptbeuserlinutirstand those

15

.20
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wrgtere care js delivered to a patient. While sevéral specific embodiments
0

HEERISHISA heve MosrpiRistidtstbarsrhedinpua desebakppassat
thédsesibied Sonosh i atiRARIGAR: TRCBAEIbRMER GO PREERG JR ML e at the

s%irlttand s(g(r)f%? of the inventign. Accordingly, it is not intended that the
inventon BETHTES mERprssla iRt S EREeinag valb-such as outpatient

clinics and other environments where care is delivered to a patient.
While several specific embodiments of the invention have been iltustrated
and described, it will be apparent that various modifications can be made without

departing from the spirit and scope of the invention. Accerdingly, it is not intended

- that the invention be limited, except as by the appended claims.



WHAT IS CLAIMED IS: 1. A system for use with an infusion pump for

reducing the possibility of medication errors, the infusion pump being

capable of being programmed with pumping parameters, the system
comprising: a first program configured to accept user inputs related to

pump operating parameter limits and t&&enerate a data base from those

use s ~and 1 | program located in an infusion pump configured
to:%ﬂﬁ%@mga data base generated by the first program;
compare pumping parameters programmed into the infusion pump by an
operator with the data base; and monitor the comparison and if the
comparisén excéédsteheltimits wilapiishdian thenddia taseinp twigesibility of

indigatien e PRYRPRPR AR IBALIG o5k ymping parameter, s
outside the limits in the data gapse.t}g. #{g%ﬁ sr%g% 0 lgg}ﬁﬁ)pf(%r%%{ﬁi hvé“d}
firsPPRYYPErARsHTEURS$ X6 %58 cCexdEisiad: on a first computer separate
from the infusign HBIRASIRR. A GO ARG el PO A
includes names of drugs and associates multiple pumping parameters

with SR TREr bdtoradin ehepate A dradasafermdhesainsarwivateimnte
second piagran grusemRRUTR 48 HigRIBN puvisraliadicatiqn.to the

operator that the programmed pumpingﬁﬁparameter is outside the limits

selected ByTHE FHERFR RIS LRI by trnErs)srearon;

claim 4 vdagipinc peripeigsiompiesamado e oner ot e AHEHSS an

the gge ator.t S éo \glhechher_the operator desires to override the’indication.

378" re“ga%f fr8R AT Miherein the second program creates a log of

all comparizans thatexpedsbthanlintithestablishas €xhedala Base: edablished
f claim | hereig:S the first program com[@gses an editor

The ﬁ¥§t&%$ SEODIOV :
subprogram that EhRBIELA SR D? RIRBORSH A tdhsdrerzaaped
dapabase phpuneping parddetersmisaciatedanitusgultiple drugs; and

2. The system of claim 1 wherein the first program is configured to be -

executed on a first computer separate from the infusion pump.

3. The system of claim 1 wherein the first program includes names of
drugs and associates multiple pumping parameters with at least one of said drugs.

4. The system of claim 1 wherein the second program causes the pump
to display a visual indication to the operator that the programmed pumping

parameter is outside the limits selected by the facility in which the pump is located.

5. The system of claim 4 wherein the indication presented to the

operator further queries the operator as to whether the operator desires to override

the indication.
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the first program is also configured to have a second subprogram that,

when commanded, will install the data base in a selected infusion pump.

10 8. The system of claim 7 wherein the infusion pump comprises a
processor that automatically compares the programmed pumping

parameters to the data base that has bgen installed in the pump and
immediately presents an indication of a program parameter that is outside
the data Base ablieEyeietacledains lowirpreinybte sacohd|pinpwisersis thiog of all

MBI SOTBILSES Remraressabilalaiomelraly.compares the

programmed pumping parameters to the data base that has been
installed in the pump one-by-one as they are entered into the pump and

presents an indigaligReioPrRgRMRIRImeter that is outside the data 20
base if such |s detected. 10. The system according to claim | wherein the

second prEHTATHHEC SR EPEBHAG R 4Eo TR arEAr b PataettesAn operator of

initiafing QupRisgiacinnat heRUPaRTGR AP XoRAIERNIRN A& iated with
pa;glr&etir ?elnﬁg1 ouiside the data base is presented until; and permitting
an ope]L fortoihitiate pumping action of the pump once the operator has

either chdrgfdthe gisideaparesnainiéd Renaith instheimits ohers#iat, when

base or indicated, that the operator desires to proceed regardless of the
ou?%lflﬁlrﬁﬁgsle%av}'g%’g téarnélbc d§§a if.is,& WRRATS H@hossibility of

medication errors, the system comprising: a medical database carrier
having: a&mem?%fsorgétrgnr}% cal data hase information; a processor

me
capable of being pr&@ram‘r)net[:f3 S manipulate atidneB iR R
to ﬁﬁ@ﬁﬁ&fm@a&tdm@zbm@aiardenlpmsmimjﬁm@&mm POHpig parameters to the
cogamuaieANHNeARS IRLIRE MR DR AN oA sprce Sxtermal to

indication of a program parameter that is outside the data base as it is detected.

9. The system of claim 7 wherein the infusion pump comprises a
processor that automatically compares the programmed pumping parameters to the
data base that has been installed in the pump one-by-one as they are entered into the
pump and presents an indication of a progrdm parameter that is outside the data

base if such is detected.

10.  The system according to claim ! wherein the second progran is
further configured to:

prevent an operator from initiating pumiping action of the pump once an
indication of a parameter being outside the data baée i1s presented until; and

permitting an operator to initiate pumping action of the pump once the
operator has either changed the outside parameter to be within the limits in the data

base or indicated that the operator desires to proceed regardless of the out of limits

-parameter.



the medical database carrier and also for transmitting information from the
medical database carrier to an external receiver; and a patient specific
asset having: communication means for communicating medication
administration information from the patient specific asset to the medical
database carrier; wherein the processfﬁ‘%f the medical database carrier is

configuregto mani &%ﬁ%@?&iﬁ@% %dmini tration. infarmation received
from the patient ggeci ic asset to gomp%%%%c iﬁ?orﬁr%%all |z(1)%l|2‘10 oe{ﬁ%rsm%é&ég?tem
datePBidEmEormation stored in the memory of the medical database

carrier ang,fQ pravigde.sRindintianafhe result of the comparison. 12.

The system of claim 11 wherein the medication data base carrier

comprised B{BrRHie gEnsBesiuthdptichice infdrmhBosystem of claim 12
wherein tQﬁ;ﬂ&%ﬁ@@@ﬁhgﬁtéﬁm%gﬁr&ﬂmﬁﬁﬁn?gﬂﬂgﬁ!?qﬁ%?ﬂi%&{ter
c

having a display and a data entry device. 14. The system of claim

whETBI St erhimisinsrr hiatabiass oaTE Patietiersdavitie: ausmpiy fanter
for receivighaiaia-dinm HheBesication faiaRase faH 8 LnARd R 8IRHI8! 1o

pa&ent specific asset is configured such that it cannot deliver medication
to

paaNed Hiabapnere HeR ALY LrREFRERERAPMEOm & oRetie ancdical

dathhdsscairits 38 dhehsyi@mdenyge with a patient medical device,
the device having{ specific operating data associated with it, the system

comprisiAd 2 H ASTTOHE S8 d3Xred to accept user inputs related to
operatingslatauhivitioasaesiaten witihiheicadical-devicePngingsnssate

a data bat%e from those user inputs; and a second processor configured
111orma

to Tecene the dRid SR YERBrAIES ByThS frsrpratal ibsmparéthe
actual opehating datprofdiiemé dieahefivitelaitbatoe daka hasmiinits and
manipulate medication administration information received from the patient
spectfic asset to compare such information to the medical data base information
- stored in the memory of the medical database carrier and to provide an indication of

the result of the comparison.

12, The system of claim 11 wherein the medication data base carrier

comprises a portable data processing device.

13.  The system of claim 12 wherein the medication data base carrier

comprises a portable computer having a display and a data entry device.

14.  The system of claim 11 wherein:

the Qormnunicatibn means of the patient specific asset is further for receiving
data from the medication database carrier; and

wherein the patient specific asset is configured such that it cannot deliver
medication to.a patient unless it has received a comparison signal from the medical

database carrier.



monitor the comparison and if the comparison shows that actual operating
data of the medical device exceed the limits established in the data base,
provide an indication the operating data of the medical device are outside
the limits in the data base. 16. The system of claim 15 wherein the first
processor is separate from the medicat¥evice. 17. The system of claim
15 wher 'r51 theé%irst processor includes names of drugs and assqciates.
multiple mdical SV ShEAtHY SRansateretiy deactsibndegre by ing
drupscii8.cpheisysitm afclaited inhier dio thetsBcaRHPIIFESSOr causes

the medical cge}/i%g g%rdésmaé(]a é(i ual indication that ta%%)‘ﬂerating data
are outside the’ IRits selectad by the TSR Th WG isaislata
is [BeaieekstGaFdovitpstamof siaidedi8anhd e thervis ualiadiaationdm those
di%@&yﬁﬂu@@ﬂﬁr gueries an operator as to whether the operator desires
to override the indication. -40- 20. The system of claim 15 wherein the
second prévEsgarrorsstescaliguwtdaliocomparisons that exceed the limits

established 06 4312 BRSSh AG YRBTL AR 45 wherein: 5 the

. X lh CESSOT
first processor comprises an editor subprogramthat enables an operator

to gener&fpaiathcrseabeppeliasn paftheoedissbderate dvithtthmdatiptese
drygstaagq the first processor is also configured to have a second
subprogram that, when commanded, will install the data base in a
selectedrBifEdhe sotapaniyp and Hdhg ceamvisinishors Wi peiutheperating

magisak dViseIcAIMRISES & dbirHR RGeS SR IBALAaMAY %%%a%@]ﬁ}%%e an

the %per_atin data one-by-one as they are entered inta the medical
deMEE P ThE ciaksBARe drrtdbayaedisak tsndeciarten ipdaithaleiice tiedlata

immgdiately presents an indication of the programmed data that is
outside the data base as it is detected. 15 23. The system according to
claim 15 wherein the second processor is

16.  The system of claim 15 wherein the first processor is separate from

the medical device.

17.  The system of claim 15 wherein the first processor includes names of

drugs and associates multiple medical device operating parameters with at least one

of sard drugs.

18.  The system of claim 15 wherein the second ;;rocessor causes the
medical device to display a visual indication that the operating data are outside the

limits selected by the facility in which the medical device is located.

19. The system of claim 18 wherein the visual indication displayed
further queries an operator as to whether the operator desires to override the

indication.



further configured to: prevent an operator from initiating operation of the
medical device once an indication of data being outside the data base is
presented; and 20 permitting an operator to operate the medical device
once the operator has either changed the outside data to be within the
limits in the data base or indicated that the operator desires to proceed

regardlessmf theRiRtdimis fiaa. 3AHAEISHRERRRERINALG SRR 10g of

Wheﬁain the first and second 25 processor are a single processor that is
contiglirad 153 Lyt G¥erah HirdrutsevpRiished andee data Wiasits

associated with the medical device and to generate a data base from

those us jnputs, compare E%%actﬁéxl leer_at_ing data of the medical
device with the dafa’bage" fhTd A Y45 onitor the comparison and if

Sthe compéirisirsighovsdiat anpiakopeeling dapofie MadisabReviceperator

exqged the limits ,g%;abe”gped intthe data base, provide an_indication that

the ofjerating ‘data of the hTediea 8 QTP binsse b wiheemtrl dugs and
base. 25.t# fsthoddensoe dudsgcheipossibiite of mediaaliongreeraniieat, when
methng, & ISING; storing a,drug library having delivery data in a medical
database%:E;a%rEge%};l{l gé%&é%?\%eggfﬁ/égﬁfledgtgsggc g’tf@ﬁ??ﬁé‘éﬁ?’é"ﬁsset;
comparing the received delivery data to the delivery data in the drug

L0 e B e S tind
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The method of claim’ 25 wherein the step of storing €

drajamsary thea tsaieicaldvatsaspacarieropraisopotsabiacyy,-She angibpee

of iR MY HRCHLEARARINGSNS BlERQNNLITING e -patient specif)

asset from delivering mediqatioﬁ@%%%iﬁ%ft %ﬁ%q?ﬁ%?céagﬁdﬁ%ﬁggm the
compdifidbiridsscgutipampdiathe prrsumsteofiokdivat R fuff the prsgrymisisddite that
stap QftHiaeMdingABase as it is detected.

23. The system according to claim 135 wherein the second Processor is
further configured to:

prevent an operator from initiating operation of the medical device once an
mdication of data being outside the data base is presented; and

permitting an operator to operate the medical device once the operator has
either changed the outside data to be within the limits in the data base or indicated

that the operator desires to proceed regardless of the out of limits data.

24. The system according to claim 15 wherein the first and second
processor are a single processor that is configured to:

accept user mputs related to operating data limits associated with the medical
device and to generate a data base from those user mputs;

compare the actual operating data of the medical device with the data base

limits; and



operator of the patient specific asset to override the step of inhibiting the
patient specific asset. ABSTRACT MEDICATION MANAGEMENT
SYSTEM A system and method for confirming that a medication
administration device has been programmed with the correct medication
administration parameters. A medical ddtabase carrier is used compare
medication delivery parameters entered into a medication administration

device to THEMH AL SitARMEeEsRtc fhuemmeagondreh et ebabprstting
prodacold theansdicgitbaditae pedicriifmis deiNgiad dnarc AHABER rovide an

those quidelines. The medical database carrier may also be configured to
o R e U Ay g
infalrtwdlbior. between a control system in communication with the

care-giving facility's other information systems and a patient specific

asset such as an infusion pump. The medical database carrier may be a
smartcardya PDAnstiehidsraddating Mic it Hapto pransdpiaesn Rages, the

m%ﬁﬁﬁ@@&% or Iother\device ‘capable of storing, processing and
communlcatlng Infofmation. The system may use either wired or wireless

connectiéiyite cotnmdibicaydiniopdativerbétneemthe dioah dandnts afithe;
system. Eé%'irﬁrflg delivery data of a patient specific asset;
comparing the received delivery data to the delivery data in the drug library;

and

providing an-indication of the result of the comparis—c;n.

26..  The method of claim 25 wherein the step of storing comprises storing

the drug library in a medical database carrier that is portable.

27.  The method of claim 25 further comprising the step of inhibiting the
patient specific asset from delivering medication to a patient if the indication of the

comparison is negative.

28.  The method of claim 27 further comprising the step of permitting an
operator of the patient specific asset to override the step of i"nhibiting the patient

spectfic asset.
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ABSTRACT

MEDICATION MANAGEMENT SYSTEM

A system and method for confirming that a medication administration device
has been programmed with the correct medication administration parameters. A
medical database carrier is used compare medication delivery parameters entered
into a medication administration device to institutionally established guidelines or
more widely accepted protocols to ensure that the medication is delivered in
accordance to those guidelines. The medical database carrier may also be
configured fo communicate information regarding medication delivery and other
patient information between a control system in communication with the care-giving
facility's other information systems and a patient specific asset such as an infusion
pump. The medical database carrier may be a smartcard, a PDA such as a PalmTM
Pilot, laptop computer, pager, mobile phone, or other device capable of storing,
processing and communicating information. The system may use either wired or
wireless connections to communicate information between the components of the

system.

Figure 1.



