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WHEO-20044087241 PCT/US2004/009396 1 METHOD AND ABRARASHbIR 09306
TO PREVENT MEDICATION ERROR 5 IN A NETWORKED INFUSION
SYSTEM DESCRIPTION Technicgl Field The present invention is
directed to a method and apparatus for automatically preventing 10 the
administration of non-therapeutic doses of medication and medications
known to cause allergic or drug sensitivity reactions to a patient. More
particMEHIAGReA TR AP RAJITEC 0l BR FA/ BITHo: idd ApavepRibat
determines if a métlidatiEn tOIRK AENIFSIS IO IS OENNe a range of
therapeutic values or of allergic/sensitivity to the patient and alerts the
appropriate medical personngiEgagi{grgrgyents the administration of the

TechniBgdigation. 15 Background Art According to a 1999 Institute of Medicine

ngé)r'%ﬁ;@%dical t(—:‘rrors".attri utabé%&) dw an error contribute to )
approxima YoRienE 15660 ¥ éﬂr‘l@élﬁ?."%éué LSy ReRGHally preventing
the adFﬁ@éﬁEaF%?ra%*%féhﬁ%B%éeﬁwmﬁ aasigriteriendfrondigetionsiossvarid cause
allergicauskeg Stusieshewtives, 120 mhiew:. thade signidicant, PRIGEVAEHGE dirccted to
a mettRRr @Mﬁaﬁﬁ@éﬁ@ﬁﬁa%ﬂ@@%%@ Mz}tﬂléﬁ%ﬁﬁmﬁ IS Q&ﬁ‘ilﬁh%ﬁ]efgg %V&tﬂgzﬁé a range of
[ - When drugs are delivered intravenously, they elicit a i
terap B S S el SL e aorp e e
personpe] ABUNREC SRR I L oHSt heansisaticdritical drugs are delivered
intravenously. The process of administering a drug integrates a host 25 of
Backewani@hdas, ranging from the involvement of several individuals in the

dRUVSIYRI 9555940 TRARKIAERI0RIGR %?QR!%%EH&&% ey E%Eﬁu‘%&%%?g’

hummcgr&e_ﬂcg}tgdru ﬁgell\ée% at aas)res,?rc?rl Oe time, and use of a particular route of
Araaminie r[é’tloﬁt'?hg PO ?li%. 0 &f@%ﬂ%%ﬁhﬁ%@ﬁwﬁs poteisnatings
medicy ippprg argatpemale withasvdbiedo isiisinstaesrmdceutenadtaheorr,
show thai sisufidmopeenage ef deiimnentakaffeaisotoatbe Wl ey a3 Rtration of
intraveb(REAQESBHOr may be induced at any point throughout the process of
ering.. transcribing, . dispensing, and administering a drug. For )

O R o A B Wi e
resPOnf B GBI eritdheli B PHioe e, ae it iR dmeTne urspeatate. Most
criticaldryglame ddivierap propriaterde cthalppoists@f uhabcerihiie dreghiglafs a host
of varigilbsQMREIAR MRY BISRVIBACH 85T FAGENY BIT@EaR PnQeTING Ly Bty to
pharmBRACH PR NABRIORIAIE NI 3L HENEY A SRALERES cime

aII?r les.are not proper Jdentified. . , ’
and use 0 agpal ticular route of administration. Therefore, it is not difficult to comprehend the

potential for error, as well as the undesirable probability that the occurrence of an error can

result in one or more detrimental effects to the patient.

An intravenous error may be induced at any point throughout the process of ordering,
transcribing, dispensing, and administering a drug. For example, an ordering error may occur
because an order is illegible, incomplete, or entered on the wrong patient’s chart. The use of a
misplaced or inappropriate decimal point or unacceptable prescription abbreviation may also
lead to an ordering error. An ordering error may also occur because the inappropriate drug is
Selected or a patient’s allergies are not properly identified. -

‘Transcribing errors may occur because an order was not transcribed, not completely
signed off, or incorrectly transcribed onto the Medication Administration Record (MAR). Also,
on occasion, a patient’s allergies are not transcribed or the transcription is illegible.

Dispensing errors may occur as a result of the wrong dose or the misidentification of the
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woltenassiing errors may occur because an order was not transcriltsdosiain e
completely signed off, or incorrectly transcribed onto the Medication
Administration Record (MAR). Also, on occasion, a patient's allergies are
not transcribed or the transcription is4llegible. Dispensing errors may

medi@tonoatha pedeitiofAthemmongdiosésritieanisiglentficationtaithBiy Quring the
coursd @P4{ARiEA¢ 1 BEecThS2004RA3 90 pamadisationden it RRNTHRMAE AT the
time. '&E‘ed%’i”}bﬁferﬁ}%ﬁl%é& may.Qegur at any time during the course of a

atiént's care and concern th H%ent or the identification of th dt;1
orl\EH‘é1 OPinESgysa 18 F&Eﬁ%“?ﬂ*&ﬂ@ iSRS ISERIB Ry Rl ddER t© uffians.
Tt Follpiidheas NP BOYB00 of feriheiotrs G 665 arerdsiib néeime e, asossible
the viaihawghhien dhaicoiresvriiieryedoesdhecpatentighiooranis tarduidingte
dispeRASIAR U A3RASHNIE  INRNARONSIRBARRRY e PTG G MR REAGRSAng portions

fth|nclud|ng drug orderlng transcribing, dispensing, and administering.

oL R RRAtion technologg '%%/ be utilized for automating gb){glons of this
pritlss. fiatenSipaidnt ) ssred tedrdesstale ddisoinisertchensty

mandgtegnaadicar & idchandgemandmystomrisodiscfase diilpbduiomeaida process.

The @9{4&9%6&%@&% ﬁﬁﬁl'ﬁ@éﬁ%ﬁ%&&%%%%&aﬂé&n%ﬁ%&%lﬁ&ﬁ%ﬁ@@ﬂ by

a local area netw veral co uter
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inforivkeimoryldtitgecophigtars storel linfirmaton aslating toill petipaesiiaranation
commilERRAMAGHEIRRIER HlbeRNRarEJRfABRRNASCORPhNcRIeehptler. If

the cBE@B‘?%?J @Qu%?@%?%&&éﬂﬂ?ﬂ %%%lﬁ&rqge Eléﬁ?nﬁtf‘ t&oﬁﬂ%ﬁgﬁdé pump-
comparison stzltls ies.a pre etermlne co n, the pr

itio mac
"Per%%ﬁﬁ‘l%‘?l%%ﬁ? PSP UPRYInd HaParhide FORPHIE HR4 %ﬁﬁé%'ogmms the

infusishppote Lo PiRerpiedBiskceigaret teithiheudor plerglethepereing RIsIeiStIP Yirting
the negefatehmecond andaiviith ithedawl eade the parahieg:RaRMRIBSring the pump.

WhE&bt}l!a etertsg%?&c?%wtmﬁﬁ&[ﬁeﬁ%ﬁ%ﬁm ﬁg}é%#é%a |}5%?§1E%Eél§%om the
mee A SAA A ) WO IR Rl SR W R e
paticfie E@%m&m%&m@%@mﬂmﬂwmf ey nrsisal mgraeRRthistered to

theAlibtighatie nystbheod lmglesoust themadycbmamigfiyconfigeield by trizdiaabs, the

systd%%%e@ st cﬁ@&k%ﬁ&ﬂ@ﬁtﬁ%@@l@ﬁ&d&ﬁ!&%ﬂ@ﬁ%}@@%ﬁ SRREGWERG L0

de cert larm e ste(% otcheckwhethert ose to b
el R AR G R B AR e R AR e

confisane fhat %QIWH%%FWGW%%%F@M%%PWWW introduces
the possitithtyniyahéietiveopeoposgeiardatmenoisichveey oy thepregrednedtietetthe pump
withHie Systeaintre dueesnihedgasibility that the wrong dosage and/or rate of

deIR/e thd @’s&%}p&%%ié@&qﬁ %'ﬁt%él&%t%‘?l? 506 issued to Coutré et al. and entitled
“Infusion Fluid Management System,” automatically checks whether all necessary data have
been entered for intravenous medications and prompts the user as to discrepancies. This patent
is directed to an infusion pumping system and a pharmacy management system, each located
remotely from each other, which in combination manage and analyze preseribed infusion
programs. The combined system manages the infusion of one or more drug formulations to a
patient, from the make up of the infusion in the pharmacy to the generation of a report for
hospital records after the infusion is completed.

In the pharmacy management system of Coutré, patient data and prescription infusate

data are entered. The system produces labels having a bar code encoded with infusion delivery
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‘wyithauisamy means for detecting the error. Another system, di 19%‘%9051/009396
U.S. Patent 5,317,506 issued to Coutre et al. and entitled 30 "Infusion

Fluid Management System," automatically checks whether all necessary
data have been entered for intravengus medications and prompts the

mstrHét%n%%ﬂg gﬁ?ﬁﬁﬁﬁ%ﬁl% :&%CB&E? %r lﬁa@gﬁgBQ%JQh%Qﬂﬁlf&%O& g]gag and

system a E rmacy management %tem each located remotely
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ta.con e infusate labe may entered man a Yy via

CoutsF o i PP e G RUAER EPUSIF ASGE R ML AP SRR Burmp,
pharmheolsgishranziciotficarisacdhed axdidationedboridoschthe swelens adaemiom
possitidtp A Ak et dashfandleilVpprgeassed indhaopimgnieyiiespbal thBecause
the o%%%ll@%ﬁwlﬂ@omﬁt&g o5 ity Hﬁ@ﬁ@@n‘&%&%\ﬁ&&@&%ﬁer va-cnﬁd
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contaiger Cg(ser n§ th% ﬁ}és ol 0 ;5? fg 15 tO C(? el'&k Wht?(t)plelln reiation to
pump- entere alls Wlt In an accep E armaco ogical range

the Pmrfeaﬂﬁéw%& a%eaﬁfeﬂﬂm%f&% WRSISGERAR afIBUS e SBLETBimgY
provehampeastingonlast gogng etinitiobiiznd fegpranidd iegoiting dsaommetiaofmpusrver

~ and wmeox&hﬁlﬂﬁdmaﬂaﬁtiusgim@dmg'mgtbwl@gaaﬁfrﬂealwdﬁ@mscmpnon data. In

addxdzﬂﬂcﬁél\‘{%%té%'&%lmﬁﬁi’&?éé‘ﬂ%‘ﬁh YISO &> H{ldf% sd\'l%é"f?%ﬂ? SOl

compariso etect tr I’]SCI’I%IOH Irors. FUI’t er e Sy Stem can

d‘meFa‘iB’&F B 8RR OB BraB IO Pt fraden IS 638%’%{?6%‘?? FRRSH
into cashrpPRAAReE I emh%q@tﬂ@ﬁt dater wanbe ré@ﬂmhlq fanadvdigigisniampatient

therapiye system can be encumbering as it requires the pump to read both the

p%ﬁ%”?&&ﬁ?ﬁ@%ﬁé%@@%%ﬁ Q’ﬁfﬂ&fn’%@ﬁ?'%E}&ﬁﬁsthﬁaﬁér&gg}?é&e{ciated to
e e Prysical eaon of ol sels of gncodednomalon ..

or e%atn F18°20 é) IS an | portanf g po enta fting. act
medlmgmspmgclgﬁgs@% Qhalgiting the user of potentlally adverse
situations that can occur as a result of a prescribed medication, based on information in a
database concerning, e.g., the maximum allowable dosage of the medication. The system,
however, focuses exclusively on the ordering and prescribing aspects of drug delivery and does
not include devices or methods for administering the prescribed medication. ‘

Accordingly, a need remains for a system that is easily configurable, reconfigurable, and
mobile in application, and that provides a check on the programmed pump data prior to
administration of the medication to ensure that the prograramed dosage is pharmacologically
suitable for the medication. The present invention is provided to solve these and other

problems,



prove impractical where pumps are mobilized frequently, requiring
disconnection from power and wired data communication but also
needing to be programmed with prescription data. In addition, data on
patient allergies and changes made to data formats, such as from a one-
dimensional bar code to a two-dimensional bar code, must also be
reprogrammed separately 25 into eaén pump, along with any other data
that are or may be desirable for administering patient therapy.'U.S.

Sum N dnvenfibB,095, issued to Albaum et at, attempts to address errors
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The system includes a delivery device programmabie by a user with dosage data, including
instructions, for administering a medication to a patient and a computing device in communication with
the delivery device. The computing device determines whether the dosage data programmed into the
delivery device would yield a clinically acceptable dose and whether the medication would yield an
allergic or drug sensitive reaction by me patient.

In one embodiment, the delivery device is an infusion device, such as an infusion pump, for
administering the medication intravenously. The computing device has access to a database of clinical
information for determining whether the dosage data would yield a clinically acceptable dose and whether

the medication would yield an allergic or drag sensitive reaction by the patient.



inactivating the delivery device when the dose is clinically unacceptable,
wherein the system further prevents delivery of medications causing an
allergic reaction or a drug sensitivity reaction to the patient. In one
embodiment, the present invention provides a medication delivery system
that prevents the delivery of a nonthesapeutic dose of medication to a
patient by comparing dosage data entered into a delivery device against
clinical data for the prescribed medication. When the system determines
that the dosage data would yield a clinically unacceptable dose, the _
sysISfT i IRaLey oY TRE mh B <YM s Ao nedaniaerpqble of generating
at legfes ppe pigid i dee toegien) pritaiatlv ndicatiith e dedidationcdprablrative and/or allergic or
drugsabatlimentioh apy ssantsinyertitn providas amadication JRliMendiSysieMiext
mesEQQé, Qﬁg}é%géﬁ]gtg%g;gation having documented allergic reactions or drug

sensitivjty reactions to a patient from being administered to that patient..
Tl Ly IR A TR APE D O MA AT R S g ption nd
leastippgioidaigbionar sictivepatfe delvgainetuaimizes ebdiurst gropreddilyen. dose time,
duranedi€ d¢iorn\Vehérnthe Sydtédmtdeterfinestdinat the medication would yield
an allergic or drug sensitivity reaction, the system alerts the user. The
system may also inactivate the delivery device to prevent the delivery of
the medication. The system includes a delivery device programmable by a
user with dosage data, including instructions, for administering a
medication to a patient and a computing device in communication with
the delivery device. The computing device determines whether the dosage
data programmed into the delivery device would yield a clinically
acceptable dose and whether the medication would yield an allergic or
drug sensitive reaction by me patient. In one embodiment, the delivery
device is an infusion device, such as an infusion pump, for administering
the medication intravenously. The computing device has access to a
database of clinical information for determining whether the dosage data
would yield a clinically acceptable dose and whether the medication
would yield an allergic or drag sensitive reaction by the patient. 4a The
medication delivery system may further comprise an alerting device
capable of generating at least one signal to the medical personnel,
indicating a clinically unacceptable dose and/or allergic or drug sensitive
reaction. The signal so generated may be an audible sound, a visual
indication, a text message, and a paging signal. The dosage data
programmed into the infusion device include the name of the medication
and at least one of total dosage, delivery rate, delivery volume, type of
diluent, amount of diluent, dose time, duration of delivery, and route of
administration. The system 5 may also include at least one monitor for
displaying at least a portion of the programmed data. The dosage and
medication data are generally entered into the infusion device manually by
a keypad



affixed to the infusion device or otherwise in communication with the
infusion device. In an alternative embodiment, the dosage and medication
data may be entered by scanning the drug delivery instructions and data
via, e.g., a bar code reader or other conventional means. According to a
second aspect of the present invention, there is provided a networked
medication delivery system comprising: an infusion device programmable
by a user with drug- delivery instructions for administering a dose of
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embodiment, the database may be external to the health care facility or
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of the 1512;%9&91“9 1hgmethod 1 %}( Jfyrher include automatically ingctivating the
inf u3|on device t%p vent d 7of the medication. The comparing step
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will yiag J%@é%@tﬁ\mmﬁxé%&@i@lmnggrf%rf@)glﬁé’d@caﬁon; and alerting medical personnel when
the dose 1s outside the therapeutic range, before any medication is administered to the patient. The
determining step may comprise comparing the dosage data against clinical data for the medication.
The method may further include automatically inactivating the infusion device to prevent delivery of
the medication.

The comparing step may include accessing a database of clinical data for the prescribed
medication and others, where the data specify what dose levels are pharmacologically acceptable for

the medication. Such a database may be located within the health care facility



or, alternatively, outside the facility but accessible via a network. In one
embodiment, in the programming step, the infusion device is networked
with a processor, an alerting device, and at least one monitor. In the
programming step, the medication data may include the name of the
medication and the dosage data may include at least one of total dosage,
delivery rate, delivery volume, type of diluent, amount of diluent, dose
time, duration of delivery, and route of administration. The programming
or, altgrepiveisyoditlede lentiyibiy diecsribidicationtoprdobage eatadmenthis infuesigrmming
step, tEMIEE M AR KEY RAU A GAMIMLRIGAIOR WiHR-HRE JBIEIGRUeMER ACHIIHNG

to a third aspect of the present invention, there'is provided a system for
PR eVRRTRRGTERING SRp-CRemsdicais a8 Bayderdvde thenapsehe srdinitimgnd the
dosagél 3&&%5&5/(1@31‘@8 pIegram ke &@Hd‘gem@l@dagedd@,@&m@a@i%, type of difuent,
admjnistering a medication t atient and; a computin vicein |
smou A T R Sy B IR RO ARG o G ming sep may
includp atientdsialterdjiationtbralosagtidestion hrogfiammizditatathddehvencoevicaication
with Mhgrein the. gemputing device has access to a database of patient allergy
information for determining whether the medication would cause an
Alrsreiiesdaction tparieifhtiapenimaipibey ey réventicadivoryenine
delivepyQ@raramesmedisation J#kitysdrtenminadthaidhemedicalinnManhsauseh
an allergic reaction by the patient. According to a fourth aspect of the .
drug ‘B?ggéﬁ?l?rﬂﬁé%%%ﬁfhEHB‘Féefé“‘BFo‘i?i%ijé%a‘é"gy}gt%H??S’?‘ﬁ?é’éf&ﬁﬂﬁﬁu‘d‘é%i%%’?’
commmechdatiovithale pailent, dhecsystemeaamipy sihgthar diedipsiynddvitiergic to the
medidalA"S! %%%g“{h% g medication Sﬁé%z‘hoél%‘%%“hﬁﬁ”ﬁgﬁ% medication ,
toa ﬂjatl nt and; a computing device In communication-with the aeﬁvery
databpe viteatish b tedminfagnaiietherdéferpatien e dite thionedibmiomedidd gorse an
allersRIRQERBHBS hinia: e WRIVENLESVIRS: WRRIGININE£LOBIMMIRG deVicedNAStication

... . accessto a database of patient allergy information for determining
ifit is Jristmdreth b dhibaiestisativn ey catisraAllari sacrioadioh aRpisat patient
wherdincthe systemppievartsraetivansabihtdpsegranmses sneadicatigrevifriting
deli eis d?tergninted tthat the me ic,atiton may cause acplaller iC reaction b}/ t'QF -
Ve atient GHer A5pRets of e YRvanton will Beome: apparent Whan taKen it
drug riredorfandeatriowittmesfoliayd mep diesion it o pairdt dndwirgsypBiief device in
com;n@ﬁé%@'gﬂlpﬁlpﬁgmag%é:vli&' é}ﬂﬁe@e%ﬁ%%?%ﬁ@ tﬁg %MQ!Q w?ﬂergic fo the

em for preventing medication

_components of a networked infusion S{;é | _ _
medicafisy P ECEraa e RetAthapréssdin HvERIIRe FIoPYinsdavice Hes axeamipre

datab®b theplyRs: efidesageraielive idris fismayad@a &saeanabaoerRItan R4y
lerer S; 1.in§cc]ordance ith the invention; FIG. é?, ]s a scgirﬁpa;ic of ?n%m%_ :
ATl SRR ReWOPRETINTORITR LystaiiB PRI S “&tiih S0t S LEBHBI A e dication
if it isnigeenthed haglcontdineicofrmedivation dﬁn@:d@p@mbﬁﬂaqﬂﬂé_&@. 4_ is a
fdﬁ%}‘%r%sh&%%ftlﬂ% VS QRPSANON. SIBRIOY RHRY.HIE NSRS WHHR o owing
system shown In
description and drawings.

Brief Description of Drawings

FIG. 1 is a block diagram showing the components of a networked infusion system for
preventing medication error in accordance with the present invention;

FIG. 2 shows one example of the type of dosage delivery data displayed on a screen of a monitor of
FIG. 1 in accordance with the invention;

FIG. 3 is a schematic of a pump from the networked infusion system of FIG. 1, setup to
accommodate more than one container of medication to be dispensed; and

FIG. 4 is a flow chart of the overall operation employved by the networked infusion system shown in

FIG. 1.



FIG. 1. 6a Detailed Description While the invention is susceptible of

embodiments in many different forms, there is shown in the drawings and

will herein be described in detail preferred embodiments of the invention.

It is to be understood that the present disclosure is to be considered as

an exemplification of the principles of the invention. This disclosure is not

intended to limit the broad aspects of6fhe invention to the illustrated

embodiments. The present invention provides a system, suitable for use in
Detaild@Bpiaision other health care facilities (hereinafter collectively referred to

a‘%};{ﬁatilitjes“?ﬁ that redu%:gs gﬂ? risk .of medication,ielivery errors. More

importanty T RVETRH I5ra\iHBLC Sy ST IBY (LR (g tHlere is shown in the
drawingraviendusH¢iv)e dpidiialin iktni hrafecal paboiBulncutbihe ousnadministeaon
under&ggﬂ %ﬂ'ﬁﬁy 8&5‘@49%@6%?}1]%‘?? f B%%g}’]@] g gstz(l)n Q%rg H?c':%'%%e oF :E 1e; ?)‘H%Gipies of the

outside the range of pharmacologically acceptable levels for

inveniin JeibEEF N EA0b HtedeHe W therhued asheiiaiy thn veepraliettodesigted
emboptagtammed for delivery, the system immediately alerts medical
rsonnel so the error may be corrected. The invention further provides a_
BRI BrRaR ARy SRRt ACGT i Sedatem Wisenathrs brell it Silities
(hereitihfitrthellpaiientitatiergic thsinsitadodhatsmedicaionedioathe eyarhthabrs.

" ient.is. allergic or sensitive to the medicati rogram for.
R e b D
intratipierpl 98 Dab2/008 89 sluriRE ey nedivetidnavisgSealost pparifivatiy tdrthe
adminREK dRUATUOIE ¥§1g3- oﬁpﬁﬁ%%lﬁ%%am%g&%% Q@J}M%y 15y, ﬁ]tgsqhgé?i lznézdication.

embodying the present invention is generally disclosed. The system

In the yepf i SIS SReERDIERI 2P th ML BrOYr SR AP By Beseritmediately alerts
medica @elicatiendatarelasage: datadtiad Thstnvekiansiianagminister Ngdhgor preventing
medication t&xu%pati nt. ‘Th%F%é/Sten}l%?t%%O 5.includes at least ane

admini grogzrfl for diSpiaying St EaSI T pORIOK SFHRYE HAtS By rimHeH et

medictiierinfusiory che tios 2 2adigcsinGhgiled israittempitingdievisepR@ralsecattedivery,

the sy e QERSRRGIcIPpAGIGEMINING Whether the medication and the dose of the
medication programmed for administration is clinically acceptable.
Additionally, the system 20 includes an alerting device 28 for notifying
medical personnel when the medication or the dose is not clinically
acceptable. 10 Because the system 20 may be used to check the dose
programmed into a number of infusion devices, the system 20 typically -
includes more than one infusion device 22, as shown in FIG. 1. The
infusion device 22 and the computing device 26 are interconnected via a
network 30, which is typically a local area network (LAN), as shown in

FIG. 1. For illustration
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" inel r%]edicta\tlon deliver.Y s&zt?mdzo s a database 27. Dat

wiptmpesossthe network is shown as a wired network in which heyusae04/009396
medication delivery system is 15 connected via cable. The network can
also be a wireless network where the medication delivery system is
connected via wireless network and the infusion device and computing
deel RS i drauites e Whdfkadin sisikionkshiarammy ofHE hdnispipierked
medieahphiigbveny tistenetienbalpng tithrtenbleviingodévigm@ilindonsed. The
systeam oottt dhmalasing dey @4 is ptosarpaaiRbiniaibevmanialddifaidara,
dosspLosddingnisuaaollistion gk admrlcelionenol: A'3aARIpcked Intheo o,
( / ] 7.D ase 27 contains the
CeRical data USed a8 a referaHta e ALtETHARG Wi dha proggemmed into
the infiesia Afres TAto e inflisdehistesnewengdaninms, wierapBedie YRrgestor,” for
deterthinimedicztionthd hediattibase@fdditharfchntaidt afiatient drfanmation
adnﬁiﬁgagﬁwﬂq_sth&l&ag@@E@e’@@c{t!ﬁalVAM&@&@?;@!Q!@%&&%@QH#&J@@Q@%%%@device
IRfUSI | Is typically an infusion pymp such as g.peristaltic
28 o e T R o R b
Becaa%%g% YSUBRARY hausditasiethdimosoPisesyramsring: aogmbekeljdusion
devices, fbe Ayaisaulfrippicel v itelaied womthamdsebyfasinr deviredthers shedicil FIG. 1.
peTsenikidhekRyaché ik tartigainatfiec tthe intisiamARMGE22R work
30, RSB AT AIeatan N DN BRI F 3 TR PRI
the infusion device 22 with the medication an dosage,dat_a. 1a the )
PUIDgSESy MhE B i SR L B AR O RP A tr S gstom i
conngpied wineIblentiffiesnaie rhivenaknderevinedisakomor bad thinisediodiond
delivelgfiyesithi dosteueiioris #raamipistoation] as preswinedAstacinipsion
e e e o chuded e
i . . :
me R e e et e A A
Incorporated; iRk s et tHdoneaadingvin! aedfisatiomeladprdinstign error. Also
includiett anttbeicedliicativg Biicupcuttoned0sa dilabaseTitdd 2dbesnBeqasitioned
clinica! Y@ avedl ecaticgisHe: @allivisHER BsuRt the apw ﬁﬁ%ﬁﬁ}}%&% the infusion
devicgﬁnmﬂﬂ_ly R em?c E’%Bgét%g%é I%ﬂ!‘%?& (gn.r efﬂgtc?ay tﬁr%g'zt}‘guéﬁf urSCIOQt ins
. _device 22; however, In one em| odelmenj, the monitor §4amay e situatec
paticnf TOrRAton S b 15 A8 AP i St ersaeide PaTeaiRedipions.
méhetsHesicmalsviescle éntRe ddbiedrdyinen curty nusblectepk dstttio putbedind is
genertilp Ivatddtusiepaeyice Aans itituienBeREor2 gt AisHaysutfiBle means

( <24 j j jcat d rate of
for pxﬁk?ﬁ}/&é‘frl{l J %ﬂ%@%gﬁp lﬁXﬂﬁglqﬁﬁdP&qgg%) %?@e?&g}%mg%h g hfse of other
u

.del t ver r relevan
medaca';gers 1{111& ;
information’ s i

oithme 5e03r$e mfusg(ﬁ, %éd ti very. o
BHRGON SUCh SSRfe nameraf the PHTEING THESERTEG 6H T Gherwise in
COmMMNAHERTEH Srsdriusien syjeri2 7o mogrewaing e iafirmite détive Bipeitithe

- medidatiornadidostipatdasn Meadisplayesi@e the seferRy program the infusion device 22

by entering data that identifies the patient and the medication to be administered and defines the
instructions for administration, as prescribed. As the infusion device 22 is preferably capable of
administering the medication intravenously, the dose of medication programmed for delivery is

- typically provided to the patient via, e.g., a catheter 23. It is further contemplated that

administration of the medication can also be made epidurally, intrathetically, and
subcutaneously. T

The monitor 24 can be positioned at various locations in the facility, such as at the
nurses’ station, for example. Typically, the monitor 24 is located remotely from the infusion
device 22; however, in one embodiment, the monitor 24 may be situated at the patient’s
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w@ei/tiezmonitor 24. Specifically, in FIG. 2, the screen 38 disptaysshi®4/009396
name of the medication (Dobutamine), the rate of delivery (10 milliliters
per hour), and the volume to be infusged (100 milliliters). 10 The processor

26 may be a server compute ersonal computer, or a Palm unit, as.
becsiig, NS RO 13 BN AGTRAE I 0L G DB M4y L PR Lapiap he
infusipssdriine dARRH scabahsi myNEPOIAdSPlavid feeealetdthecantblstle
dispiayini penmetieiptohthe: jdpite drdats, déhecpyocaskarl 2hatchs segathk and time
for dAARAERS RN SANAKELS AGOMRALAIG 3R Y8 tﬁégzathamm%g patient’s room
anm medlé;at on enéjlsd?asa e mforr_natl_on against cll_nlcal ata in the database

%%P’tﬁe prescr’ﬁoé’g 5 medication to determine whether the dosage

préYrarh AREY S IORF G RRE<H H%I@(ﬂ%@fﬂf%?%%%%%ﬁﬁfé@éﬁﬁ%ﬁlwe screeh
38 ofabeeptalile 24.eSpthefiegbutic Fifarydforcthenpt daibed thedicatiohthamgedication
(Dobiaetaey, e Ratienddswensitivainnaleiciathaniere HorgheedieatifRed (100
mimﬁt%;s?xample, the processor 26 checks to ensure that the programmed

paragmeters, such as infusion rate and volume to be infused, will yield a

doSB IR EREAN BRI RS CTFGE UBRITE S ST IRBAh TR N 20 "SR A 25
exampdenpirisonembydiacniathe Drsierysgoshguydiateernife paeiis A susiadrvath,

contSifighe dajmbasRdliaHay atabdiflerentaaialase sUoo re apbddimepttbe data,

the pRYOSESS96 Ak M @RMIoR_NTIMBHAND de AT LIRS sd 850 nputted
d.data. Focrl gxam Ief the processor may ¢ nS|derhth P tlen5§ ¥ve|t%ht bed

mediggioand doiad prome HENa chisal duadn ine Sebapse 21 For e bresprive

mediggen Hetsi e phshidhe dosesipparamsdiniocinysion doviemy? falls

withimelplite pegplogatdlp acthvptabdicati oihetiyewan geoizpita thropekogioal ynedication

and WEGBRIARIGARSRACR IS BPHRETR: @Alme%bé@cﬁ%a%&raaaﬁfmobmle, the

ow

erigd, the lowest ther tic dosage which the drug is not
proc2500% SREARAEED %f&%%ige R G B o s
voluge 91 Brtedpritiedaldrsipse stiady Hisrariie rugsfiias & the medication.
SuchAerpraiprelynah bedateb asia @ domags-tebaiet trfsonaatiohi stered dnnesimslk BGbsgse or
seveRIPrESBRIMAKREIPONeNt. For example, the database 27 may be at a
logatign r f ' i 26 -~ .
oui%ﬁa‘%@tﬁ%mﬁé%ﬁ%ﬁ‘%@gﬁéﬁ%ﬁgﬁé‘é@%ﬁﬁé%%ﬁi‘f%%;%%%ﬁ%*%éﬁ3}? Shigss of e

dosagg datar LOLBIARRL A SRS MR RRUHSE (NS RBVEALA R HReiie iH™
presfipiions Zor imedieatisuin dnedisth sty gishanb ahen dosyidasrproopyiaiie
netlaikaBBati inthaligEdatyeTamianinete. g pdate ding e mdde 2Bty hage of

 pharad NSRRI R ORI e - I RRMING 016 dinakP 255 AHRAhOd Bme

. medication’error. Upon determining that the pragrammed par t .
peri il ARSI QSR A i CEah PRI SRR 4D Jelvery.
and qffigt Pestivanedniis Riribecch/SBALRRRAbOTIHRS IHOceSEB 20 65 uEH ph Rt the
centialasing davieaaRcHy diedu@baseMainihie hwogiaangantalire astehcdiess a

sepathie QRIS HSHELMRAAL MR fAdde Pty $2904BEAR R remote from the
computing device or processor 26 — such as outside the hospital or health care facility housing
the infusion device — but accessible via an intranet or the Internet,

Shown in FIG. 1, the alerting device 28 is connected to other components of the system
20 by the network 30. In an alternative embodiment, the alerting device 28 may be
incorporated into the monitor 24 for notifying medical personnel of a medication error. Upon
determining that the programmed parameters would yield a dosage outside the therapeutic
range and/or a medication that the patient is allergic or sensitive to, the processor 26 activates
the alerting device 28. System 20 detects the out-of-range value and causes the alerting device
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wo Ragosgenerate at least one signal 40 to alert medical persoppgl@§ 08 p0396
error before any medication is allowed to be administered. The signal 40
so generated generally comprises at least one of an audible sound, a
visual indication, a text message, and a paging signal. For example, the
28 o gepftaiectieai 41 MerrtSonslahmepisaberiaurel vt & Traetinéemand
medightiar 5 sbrwediorbordofithecdidpliye dinfbratigrmadppeasily domprises at
least@ifiese h GolppIO @@hﬁagaigagﬁmnﬁfioﬁpmxﬁﬁ%fﬁé%l%{%lﬂd Q‘ﬁdgigg?igﬂ%w
i t ] : xt:message. di ed on. the monitor
"‘?ﬂ?ﬁf‘%ﬁ”‘%%%ﬁ@ S e R e M Bl e o o
some O U R4 T RHOTRP AN EPPEVE Fofifdies SORESIRGPaRg AP Ao ther
colofoAliameisbiohasignplélioaly beentimhinemgurto agpagerdtywage dhplayed on
the nmis@S2 SladidriordieriRg cOmenUanLER G TRbidbel 8 desapRRdi S ensitive
to MEG%%{!G”AABE%%QWQ m%m’at?ggmggf@?ﬂ% g(ﬁjlt\f%&r%)égﬁnn@ozaomedical

tilizes a combinatjon of at. least two type nals to ensure that
e U8 ARG ol e HEQ S e IS et HpNednaerect ne
dosagg N/ s dFAieBmbination, each of these measures helps prevent a
palientobensithvalimedicdian:dicatnikielapautisdost0ofinedisatiamiiemn of at
least PRING RABIRISIAICH 38 AR inl % Qf USRIRYIARMNENS IREYRIANEViSRether

. ient i ificat t d into the infusion device 22
e Pl P

sensiRUTPHSIGhY Raffieasuie el mefisavmfemdsina i masipehara result

of misprogrenmoirintiteiifiesiehaleniedRation order number and drug name. The
delinepatiaatridetiofcaptagranmasniscnis tus iRndrRvies e Ma I Ghideie, bur

are nBULAR LR NAL BIHGH IR 0L NAME R H&&B%Edalﬁé%gpsﬁi‘é’n Al least %}%&%p}es.

total dosage, delivery rate, d€livery volume, type of diluent, amdun
The 1 uléﬁ?,"aﬁééafﬁﬁ%}f&ﬁ?%rﬁw‘oﬂfa B RYthig oA ArdBRRber and drug
namep rEg dAIvErt Hes Wiy nregraemeadsnincthe nfitsion sevice 2% toaslitdudgdut are
not lidetedeny, tateaandfitnenaddidaitin delve tyxis tadelinaadsapel. devery rate,
e A e S e YA

nmary.rate,,prm ume 10 Qe Inftuse , PI ,

of oo R BRSSO R e o s
deh"?a%mmcatﬂ)hmﬁﬁawatﬂéf?@mdm@ﬁgmnmm AW TR ErpBisiEaton,
the delivemyatisauntioan sxfyfptivgiacindmpripemynaty, miomptiolntean dxdnipded
(VTBOSBLgHensOTEE pansiha thamedicalignmAnsRnasiO B s Redcatipn

ident@lcithe packaging or other material that accompanies the 30 medication.
Theggrd[%rammin instructions may be in_a machine-readable format such
ad ARy

o SPRBHREn e SRSl X195 A2 dBERIB OB Al At Ve TREI EPT
progresptiig (gstinend i foantiioeyFod enaifipkt drstachnuidgy disyrgsieticistripslication
may ippgneiaiapesaisdrohaR PakeeRgnHifher material that accompanies the
medication. The programming instructions may be in a machine-readable format such as linear
bar codes, two-dimensional bar codes, printed data encoding technology, radio frequency
identification technology, magnetic strips, magnetic tapes, optical character recognition
technology, and optical holograms. Data in these alternative forms may be programmed into
the infusion device by a variety of means, including, e.g., a built-in bar code scanner, a touch
screen in communication with the device, a radio frequency identification reader, a wireless
receiver, a magnetic strip reader, a magnetic tape reader, an optical reader, or by an external
wireless transmitter or transceiver. These various programming means may bein
communication with the infusion device 22,
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wdechnaingy, and optical holograms. Data in these alternative farwissrmy/B®396
programmed into the infusion device by a variety of means, including,
e.g., a built-in bar code scanner, a touch 35 screen in communication with
the device, a radio frequency identifid8tion reader, a wireless receiver, a
maériebly stiprehdeivaddagnetvstapefean & eonbpiicd] redaier ondgijcaion in
seve@Xiginabnvirelessteansnutiamer franseaived hhesensasiaeisvprpgramming

SRR e s €

{ deljver .
both i1 57 BTIRGERGEAHS ORI IR A AT L08R mulaion.
Exargptemgfertisnisieiioal Agpa demaratiangisittrileiolis BreRcEARvtiee are
intrapf@SErpiavetions thepresanedinedivatipieisd pisalipal fuidicathishinclude the
inhalBSHRESROIAIGUILS 20 0ARGSnA RIRIBHRY didyidfAarmulaliRRd @R one

Jntravenougep e[%nter (%‘:mulatlon. E Exatmrgls _of other parenteral liquid
|

| f
mediHoR AR TS Stitan e_lar% 'f %Sﬁzr%%telﬁeinxes?ﬁl%n are intrathecal, epidural,
it FATEptE SEPEPRS HTEARIOE XA e U GG SA BB B, o el e same
contiiialedseresthaticajase disugipasnseyoffusame, ialcthamen drd shfiueank.
medMRish AR SRR Mediaali apipapbhe dglive redhab s smsbime R Sl affusion
aevigld! 0I5 DRR RS MRdANR IR BRAEING Mk 46, merlcatione BaY,
Beheld i the same  to.contarter or separate caontainers Inlzln?travenous

conneied; iha SEPREAHRIHB T HHCA A ARtiRhd 2hr ERRRERIBIS: rr?%)‘ft?e1 S EaViEE 3%
Eaclppygybeuionell 82a3ahddiscon bewnbpdinprogoimecthfisibpkeepree382' set
UPTRASLAMMOdake v iRl poitadat e 48 paitdonaaeh meditifgrs and
cnanzﬁi?%nSQ BHIEAd0S TTRARIR: D MPrER AR, ARRARRE R HE ARARINRNY and
on the infusion device 22'. Each pump,channel 3Za dhgéb can be 26 is
dose RREERRPITL BB a1, Pt AL PR e 5 PR RIS
confsered t¢ tsaddetigan) toflramdniien 18iice 7h et Brdnisny detiie dityis configured to
receivaadeptaple: desezafimidinatianbolitecmiater inifiiignulbetieel 2 ecives an
activRSHICAHANRAG. Q38R REMAIHIAH HOdRRIHUSIP R HRYRE dhisnE NI the
GSaopIas, the Broceseer 26,12, ponfiauer 0 aend 2. 51anab o 1he IR on
meCaliee22 AN the RfUSion device 22 1s tonfigured (o recelve and act .
devigpdhafsbanaldhaiaaHvare Bmbbatine A ine TRMaTOmEsTresidvFar e e mgdication.
In aRBltantivbiirgbighative fbecrifisian sidetivér mgiiigeniadideliior. the swdkcation at the
prog%mm Meetnhien thanrdieatian ard &iﬁ_ﬁ@dﬁxfﬁﬂﬂﬁé@)@@e%w Q_@”%nds to the
infudSs SRIARIS, g DIaGR %85&9/2:%%99;?3%&&?01{‘3&%‘89 26%Y '%?t@%r%/%dkﬂ%%that
acﬁvates the infusion device 26 to commence delivery of the_ medjcation.
medjgaianfrarbaive SHEemERe, SHEmHSR PR SSEr BTG o deliver
repréfgexmmiig dhiopratpthdo protra theduig delivemy @sadtss indutingder chesking of the
reprgémqgmqm,the processor 26 sends to the 25 infusion device 22 a signal
thaltn' QM%%@E&UQ ¢ 'ﬁ'ﬂi‘ %%%%ﬁ',gfrg&l%% ﬁﬁ)&%\ﬁf@ﬁ@f ﬁ@)fenting the delivery of

medication at a dose outside the range of therapeutic values. FIG. 4 shows a flow chart of the

method of the present invention. The equipment, hardware, and database that can be utilized in
the method are substantially as described above.

The method begins with turning on the power to the medication delivery system 20
(shown by reference number 110). The container of the prescribed medication is engaged with
the infusion device 22, described above, for delivery to the patient. The user then programs the
infusion device 22 (reference number 112), with information such as the patient’s name, room
number, as examples, and dosage and medication-delivery instructions as described above. The
programming step includes entering the dosage data manually into the infusion device 22 via,
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wengdigegiami from béing delivered. The system then requires Ugef us2004/009396
intervention - i.e., reprogramming the pump - to re-start the drug delivery
process, including the checking of the reprogrammed data. . In another
il
ct of Ee invention, a method is provided for preventing the delivery of
o8 3@‘?3.‘8 GiP=e e SUE Bl sRn e PG @ BPHicIiBR oM EIGNvith the
dehgmwﬂommmﬁ datn priethaodsfitieophesentinvention 2T henerally include the
naneqipmenstbaiduate: andidatabase taal GaN e vilized, BiDEMRINAL, type of

diluBhe &ﬂ@éﬁ@@f‘éﬂé’eﬂ? 9@@%}9@%&%3 o RS h%? be&'“s ih urning on

PrPftergbrl) jer t te ic Iglvery system own q)J/é‘re erence

Cg) & Cont: 1iine? of it pre éﬁﬁ‘éﬂ%@&léﬁ%ﬁ Bighfeef Wilhvery,
and §§1Frf€f|ﬁ%ﬁﬁ%&f@é@’d&@ﬁ%@w@mqummm@m}:he
pigayberkttieshiprograms thpunfisier: devidaiza-(referentemmnbes LEoWitbvice 22
for i malienissick agsfhe patient's name, room number, as examples, and

do ication-deliyery instru tlon as.described above. The

o AT PR B A P e o e
mf“% ‘r\caé%bgec?ﬂﬂ%y weyideda ?mi%wm@@mr@@%g@tm suigaple
meate ResfgraeBehorioth delsvitatstmetins, sughnamaddychpharanii who prepares
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e medication infusion system 20 typically by inter:

e % by pressing a "start" button (reference number 114).
ither prior to or contemporaneously with sending the data to the monitor(s) 24, the

system 20 also sends data to the processor 26 about the nature and dosage of the medication to

mfu

be delivered from the infusion device 22 (reference number 118). Depending upon the type of
data entered into the infusion device 22 - e.g., where the entered data may include rate of
delivery and duration of delivery — the method may include calculating the total dose of the
medication to be administered to the patient (reference number 120). The processor 26 accesses
the database 27 of clinical data, located either within the facility or outside the facility but
accessible via a network (as shown by reference number 122). The processor 26 compares the
medication to drug sensitivity data in the database and performs a comparative analysis of the
clinical ranges for the prescribed medication against the dose programmed into the infusion
device 22 (reference number 124) and determines whether the dose programmed info the
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wWoAsshenH by reference number 116, if desired, the system 20CHNS@AH 009396
the inputted data 20 to at least one monitor 24 situated in various
locations of the facility; e.g., at the nurses’ station, the patient's bedside,
and/or outside the patient's room. Ad&hown by reference number 117,
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While specific embodiments have been illustrated and described, numerouns
modifications are possible without departing from the spirit of the invention, and the scope of
protection is only limited by the scope of the accompanying claims. -



signal 40 may also include a text message (136) displayed on the screen
38 or other suitable display; or a paging signal (138) for transmission to
medical personnel via a pager 42 or;tp the nurses' station. The visual
gitifigation and/or text message may be displayed on monitor screen 15
138 (refeggn%gdpc%%gege %Z AS%S gguﬁothergggwie timde .‘i,n onefembo iment,i. d
the procesabr My ganarate & Sgnalto PIRactvate THecfSich Gaviggnsytc dose
oS nirdiesEis miotaaministiay e edivatiore(as shown by reference number
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then requires user Intervention - i.e., reprogramming the pump - to re-start
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of medicatian.afnd Jnppted.dasage dala wth (GRRES! 0-PRUENLA YR & clinically
sensitivity data and clinical values, if the dose to be administeredis
cliniésfsPaRkedotsble, the processor 26 sends a signal to the infusion

device R2c@etiviaiiagit ioatemmeneenagitaiisiraiiomektinaniedicationdevice; and
This St‘?%%tﬁ@ o Inatli:ellg?'ié" sbe;és%t?vge ergqréce QCH m 10(:'\:1r lgo%iézglagcgtig?r ihe delivery
embodiment, the system may be configured so the InfUsion ' device 2
startd4deliver the drug according to the rate and dosage programmed

into the infusion device 22, and inactivates delivery upon receipt of the
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dragitothhepatieitdite reepredet@neined timbodetay, caatipwnthergic reaction or 2

RIQCRRSAL 2630 48confirmytaat the programmed dose is clinically

acceptable. While specific embodiments have been illustrated and

described, numerous modifications are possible without departing from

Zhe spirittat thedhrveatiasiand thescapebinprot@etion dsramlyidimiiediBying device

igiscons oLie Aceompanying claims, 13,ChAIMS L AMRIGNON, e gose
ivery system for preventing delivéry of a nonthierapeutic dose of

medication to a patient, the system comprising: a deliver device

programma g divaacH SRIVE SEugeedication.datamand dosagendatenf®omprises

e}%mci)?isteri%%%lmedig%tion to a pati nt;tand a g{orpputing device in o sional

Commuhicdtion with the d%li‘\?lé?ia/ dévicé (f}’daete?xminrpr?és eh’Sf gy S'eiet

the dosage data programmed into the delivery device would yield a

glinicallyrgeeepiahle.dese.\hether dheipalientis allergigdR R device is capable of
medication programmed into the delivery device; and whether the patient

JEEIEFVE o e RELRARIEH PrGRammed into the delivery

5. The medication delivery system of claim 1 wherein the delivery device is capable of

administering the medication epidurally.

6. The medication delivery system of claim 1 wherein the delivery device is capable of

administering the device intrathecally.

7. The medication delivery systemn of claim 1 wherein the delivery device is capable of

administering the medication subcutaneousty.

8. The medication delivery system of claim 1 wherein the delivery device



device; and means for inactivating the delivery device when the dose is
clinically unacceptable, wherein the system further prevents delivery of
medications causing an allergic reaction or a drug sensitivity reaction to
the patient. 2. The medication delivé?y system of claim | further comprising
anpalettingdevissusppable of generating at least one signal indicating a
clinically unacceptable dose. 3. The medication delivery system of claim 2
wherein the at least one signal comprises one of an audible sound, a
Svisual indicateisaieteddmressets) ahelerpagiherdigialdedveThéerirsdicegivigured to
belptivennsyatenmafshaimidwbereindhedeliven: devies is-capablavefy rate delivery
JGministering H%Fe%}e%{%ééh?”o'fméﬁﬂ%ﬁio SIY: Bnd h&@@%?céf'%@ gelverys roue of
system 8Fc?a|m 1"Wheérein the de ivery device Is capag)le 0 a&mlmsterlng
afReniEdidation epidurally. 6. The medication delivery system of claim 1
wherein the delivery device is capable of administering the device

imtrathe%ﬁg%eaiqyfb% %ﬁ%ﬁ?f&g{érﬁ %If‘\(,?a@{ﬁyéh%mn? Ihg@émér\{/v@&ﬂ@é%&nﬁm comprises

delivery device is capable’of administering the medication
ARGt "8 R HYREUENHEn delivery system of claim | wherein the

delivery device 14 comprises an infusion pump. 9. The medication

deliverygysten afiglaimiwherein the defivery devies isconfignred t BRmming
programmed with dosage data comprisjng at least one of total dosage, ‘
BT SRS BINAG B S ELI AP PATIBAE, Ho Qe ors devie
witnése dosagtohtef delivery, and route of administration. 10. The medication
delivery system of claim | wherein the delivery device further comprises
means for proglrammilaglithe deIiveryoge E!l(l:rg. % Tk}l%rgi]f%ijcation d(—:;fli}/e

r :
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System of claim 10 wherein’the means for programming comprises

cRBppEd rieehniTietTi catenvitisaten galy i ddiviceRors by rpsmmiitdhe defivery
deleliven deyigedanith the dosage data. 12. The medication delivery system

of claim 10 wherein the means for programming comprises a touch

screen in communication with the delivery device for programming the

Lgelivery e REESHINT di584ge RTA™1 8! PRETMEUIVATISH dBTivBF Sy Stemgramming
colgiiict Gbrehereibuihenmeansidorcprogramaingrequency identification reader, a wireless

receiver, a magnetic sirip reader, a magnetic tape reader, and an optical reader.

14, The medication delivery system of claim 10 wherein the means for programming

comprises a built-in wireless receiver in communication with an external wireless transceiver.

15, The medication delivery system of claim 14 wherein the delivery device is configured to

be programmed with the desage data in a machine- readable format.

16. The medication delivery system of claim 15 wherein the machine-readable format
comprises one of linear bar codes, two- dimensional bar codes, printed data encoding technology,
radio frequency identification technology, magnetic strips, magnetic tapes, optical character

recognition technology, and optical holograms.

17. The medication delivery system of claim 1 wherein the infusion device and the computing

device are integrated via a network.

18. The medication delivery system of claim 1 wherein the infusion device and the computing

device are integrated via a wireless networl.



comprises one of a built-in bar code scanner, a radio frequency
identification reader, a wireless receiver, a magnetic strip reader, a
magnetic tape reader, and an opticalsreader. 14, The medication delivery
system of claim 10 wherein the means for programming comprises a

RUIt-In WiTElESE 1ECRIVER 1009 gamg AN WHRAD EXISINAMIEIESS e monitor in

transceiver. 15. The medication delivery system of claim 14 wherein the
QBEIVEHF dievide s Beridired 46Vite Prodrarriedtingiitnisabaate Batasintgeast

ihachinahseasgablefopmatadfed htomedigation dslivery system of claim 15
wherein the machine-readable format comprises one of linear bar codes,

two- dimensional bar codes, printed data encoding technology, radio
Fequendyrddapdificatioddechn ooty magheticIStrigsrenagivetic itapesie monitor is
ioplcalLhak recagnitignuteghinology, and optical holograms. 17. The
medication delivery system of claim | wherein the infusion device and the
computing device are integrated via a network. 18. The medication

Uelivery Bystesiiofticlaidaliverh esetenthe ikifusidl déviea aindthleasonmputimgtor is lo
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del ivery system of claim [ further co PE(EZ)I‘ISII’]Q at least one monitor in
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msp|aylﬂglﬁfnlﬁﬁﬁtﬁnmm@ﬂf ekihe dosage dataewﬁg:hammedtiﬂgqi&hee has access
|nfu dewpehlzo The m%dq’féaélon deILveTy ¥stem of cl ﬁg}@ tﬁg Xghe el
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the at least one monitor IS cate I‘émote rom USIOH evice.

T heddienticraetptrfasystem of claim 19 Wherein the at least one
monitor is lo capable of displaying at least one of medication name,

atient atient drug sensitivity, dosag eofd I|v total
Sl BORELED AP TOFACToSDr e B Al et o focaion
medicationidelivanytidevsecef claim 1 wherein the computing device has

access to a database of clinically acceptable dosages for determining
whether the dosage data would yield a cllnlcall){ acceptable dose. 23. The
t

thedicatibhf dBRGER Y sTeiBY cRaiT2 2 Ivér8in theiatand¥e fBR1GRAtBR I 5
ff@rmgﬁeeﬂrm&hmmmﬁem\gxdmme aankhenmedidation delivary systesiafand the

heceln e compyiingdeice 9, Conloyied 105800 0MIC . rom he
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deelllvery device a S|gﬁa att 0S€ is C inically accept an

HEREREdBYieR is configured to administer the dose upon receipt of the
signal from the computing device. 25. The medication delivery system of

im | wherein he computing device is
ga Wﬂae me 1cat10ﬂ cEalI‘]veg system of claim 1 wherein the computing device is
configured to send to the delivery device a signal that the dose is clinically unacceprabie, and

the delivery device 1s configured to not administer the dose upon receipt of the signal from the

computing device.

26. - Anetworked medication delivery system comprising:

an infusion device programmable by a user with drug-delivery instructions for
administering a dose of medication to a patient;

means for comparing the dose to clinical dosage data in a database to determine whether the
dose is pharmacologically acceptable for the medication,wherein the means for comparing is
capable of generaiing a signal 10 inactivate the mfusion device when the dose s not
pharmacologically acceptable and generating a signal to activate the infusion device when the
dose is pharmacologically acceptable;

an alerting device for notifving medical personnel, prior to admimstration of the



configured to send to the delivery device a signal that the dose is clinically
unacceptable, and the delivery device is configured to not administer the
dose upon receipt of the signal from the computing device. 26. A
networked medication delivery systé comprising: an infusion device

RUASHAAMARICRY R38R W i haHiSdRlvERY Jasiuelionsfor administering
a dose of medijcation to a patient; means for comparing the dose to clinical

dosagé ASHAGH A FHABAS Lo HatETRE SenBthBIFtHe ffosnaaing. and the alerting
dphisgmacologically acceptable for the medication,wherein the means for

comparing is capable of generating a signal to inactivate the infusion

device when the dose is not pharmacologically acceptable and
“deneratity ReiftHPic sbtRm e e infGEiTh Weviacinbn ithesigpdeyige is capable of
aphannaos ogicalbiadeepiablesanialerting device for notifying medical

personnel, prior to administration of the 16 medication, when the dose is

not pharmacologically acceptable; and a network integrating the infusion
28evice, the mrdisdodelbrapnpgnatidiae aferdeerisdvicelingy Thgce is capabie of
amedisatinnmelhwiy.systgnughglaim 26 wherein the infusion device is

capable of administering the medication intravenously. 28. The

medication delivery system of claim 26 wherein the delivery device is
28apableldf meimntistediiythesysedicdtbme piduhathyn 28. deheenyedidatiGreapable of
Aelversystenatelaimugbmyperein the delivery device is capable of

administering the device intrathecally. 30. The medication delivery system

of claim 26 wherein the delivery device is capable of administering the
3medicatitn sulicutandelislyy 3kichhef misidicatioheahviey Y aiaienieofcelainapable of
o o o o comiotacl

delivery system of claim 26 wherein the infusion device is configured to

be programmed with drug-delivery instructions comprising at least one of
stotal dosagenedithgomeraicatiansdelbrant:fate, AebvarYNabMentyPaRfcomprises a

diluent, amount of diluent, dose time, duration of delivery, and route of
Pa8Hhsinistration of the medication. 33. The medication delivery system of

claim 26 further comprising means for programming the infusion device.

334. Thermeglication.d @@N@é’% %ﬁ%ﬁlﬁlﬁi % IRNNLERINRRIPAGROR I conf gured

programming = . . . .
to be programmed with drug-delivery instructions comprising at least one of total dosage of the

medication, delivery rate, delivery volume, type of diluent, amount of diluent, dose time,

duration of  delivery, and route of administration of the medication.

33, The medication delivery system of claim 26 further comprising means for

programming the infusion device.

34. The medication delivery system of claim 33 wherein the means for programming

comprises a keypad in communication with the infusion device.

35, The medication delivery system of claim 26 wherein the means for programming
comprises one of a built-in bar code scanner, a radio frequency identification reader, a wireless

receiver, a magnetic strip reader, a magnetic tape reader, and an optical reader.

36. The medication delivery system of claim 33 wherein the means for programming
comprises one of a built-in wireless receiver in communication with an external wireless

fransceiver.



comprises a keypad in communication with the infusion device. 35. The
medication delivery system of claim 26 wherein the means for
programming comprises one of a byit-in bar code scanner, a radio
frequency identification reader, a wireless receiver, a magnetic strip
reader, a magnetic tape reader, and an optical reader. 36. The medication
delivery system of claim 33 wherein the means for programming
comprises one of a built-in wireless receiver in communication with an

externalwirelessatanssrMe s Liém3f. I readicatiomdealivens sysiam: efnficured
claim 26 wherein t}ae irl?l;u%ion evice is configured to beﬁ%r grammed with

the iNstrdHERETAS machine-T8addBiE Y3IMaL. 48. The MadiB4isRdable  format.
delivery system of claim 37 wherein the machine- readable s format

foMpriseg0neiREing L PAL-CoURsy Wardimensional bat ades. Rdiede s formar

data encoding technology, radio frequency identification technology, _
TRARTEC Y, Hisgndit (2085, BpticAimehsirittePrecogRitoR tchABR gycoding
arid@pticahtiol Ggramsy 3&nTifiesmeadichtion gelivery:-system, of aladn 26es, optical
Iniher-comprising Akleastone: monligr, Jntegrated into the network for
displaying at least a portion of the drug-ggﬂvery instructions programmed

into the infusion device. 40. The medication delivery system of claim 27

whereintheaédrasbeneimeniatds sanableofdisalayneiahleastanenel monitor
AT DR e it S TR Lo ey msruetions
rystemnef dlatrhBivheraisyitre alerting device incorporates at least one
monitor for providing visual notification that a dose is not

harmacT%lﬁ(zgica,lly acceptable. 42. The medication delivery system of o
Haim 26 BREHFHHE aflsthing VR 18 cipffore’ of gEerhfirty b &ighyt monitor is
coaprisinigstisasitdasioimnandidesowaciadssisa) tndicAticivesy f@xh! volume to
fesRage. ANGR PRCing.Signalwhen; the dose is not pharmacologically
acceptable. 43. The medication delivery system of claim 26 wherein the
database is situated remotely from the means for comparing. 44. The
medicativine aelivernyosysirrerobglaimewhereinibeid atahasencartaiviR@orporates

tp c@inical dosta]g]? data is located ?utsi. e fac'lity thgt hauses the )
g ?eas ONg” monitq ?1% providing vigual non 1caf}on E[}n 2 dose 15 nat gl%anm%coioglcally
infusion device. Is . A system for preventing delivery of medication to a

¥atieatithe system comprising: a delivery device programmable with drug
medication data for administering a medication to a

42, The medication delivery system of claim 26 wherein the alerting device is capable of
generafing a signal comprising at least one of an audible sound, a visual indication, a text

message, and a paging signal when the dose is not pharmacologically acceptable.

43, The medication delivery system of claim 26 wherein the database 1s situated remotely

from the means for comparing.

44, The medication delivery system of claim 26 wherein the database containing the

clinical dosage data is located outside a facility that houses the infusion device.



patient and; a computing device in communication with the delivery device

for determining whether the patient is allergic to the medication

programmed into the delivery device; yvherein the computing device has

access to a database of patient allergy information for determining

yihether the medicaion would cause an allergic reaction by dhe patent, .

wherein the’ system Pprevents delivery of the programmed medieaton g e

fislhererAsiried rivatane shisdiddtidreragdicatinge datr dife divingduiionaoydiieation fo a

patiantdb . Asysian: farRieventinendrlivesy ofim %@Q%ﬂ%a@od@v@&“ﬁ%é%mmg

system comprising: a delivery device programmable with drug medication _
‘f&“?6?%&%%&&&%%%%%3?8&&%%&% PEHEHRRAY 3%%%&&%%@/&1&%% wherein

thecomputnicdtioneviith thesdelivie daiderice fontleterivinin g fwhather hieletermining

Ratigpt SaRaitysfo e Mmedication powrammed @t%wsaﬂslkwsﬁye%gﬁg%system

wherein the computing device has access to a datdbase of patient drug
ReHe ity iHrenaatis Pror gutsthinstigaitethdr thécirradneatiba wisumredication may
causematietigesensiby ey eagiioedy the patient wherein the system

prevents delivery of the programmed medication if it is determined that the

medication may cause a drug sensitivity reaction by the patient.
46, A system for preventing delivery of medication to a patient, the system comprising: a

delivery device programmable with drug medication data for administering a medication to a
patient and; a computing device in communication with the delivery device for determining
whether the patient is sensitive to the medication programmed into the delivery device, wherein
the computing device has access to a database of patient drug sensitivity information for
determining whether the medication would cause a drug sensitive reaction by the patient
wherein the system prevents delivery of the programmed medication if it is determined that the

medication may cause a drug sensitivity reaction by the patient.



