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rel ates generally to systens and net hods for managi ng
patient care in a health care facility, and nore
particularly, to systens and methods 5 for
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devices are predominantly used to verify administration of oral, intramuscular
(“IM”), subcutaneous, and topical drugs and have limited capability in verifying the
administration of intravenous (“IV”) drugs. One disadvantage of these devices is
that they are currently incapable of monitoring or receiving data regarding the

initial and ongoing infusion parameters of an IV infusion device. Moreover, even if
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ﬁ(ﬁﬁiﬂh%&fjﬁlgsan inappropriate medication to a patient by checking the medication
and medication delivery parameters against a database of institutionally established
medication administration guidelines. Additionally, the system may compare
known allergic reactions and side-effects of the drug against the patient's medical

history. The integrated system should also provide doctors, nurses, and other care-
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phar macy when an additional drug is required, or when
a scheduled treatnent is running behind schedul e, and

waedosneasegal | y update the facility's accounti NBCT/US2004/000443
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even nore. conprehensive systens could prove to be
treatment. This could be prevented by using an automated system to verify that the
patient is receiving the correct care. Various solutions to these problems have been
proposed, such as systems that use bar codes to identify patients and medications,

or systems allowing the bedside entry of patient data. While these systems have
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of greater value. Delivery, verification, and control
of nmedication in an institutional setting have
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The nurse station receives a listing of drugs to be delivered to patients at
intervals throughout the day. A nurse or other care-giver or other qualified person
reads the list of medications to be delivered, and gathers those medications from the

inventory at the nurse station. Once all of the medications have been gathered for
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then take the nedications to the individual patients
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nurse is central to the process of verifying that the

8ol GELLEToLT R LRl s oA hofe murses

thah Brke e RleBRELRRNE e inBividigl P@t@éﬂté And écﬁm%isftéﬁh@do@ges
wel | as the nurse delivering the nmedication to ensure

or véEqrﬁlyion haall Dﬁ&lesqnwstﬂma lattlee airrsgywhe dobiverg thyi mmhcatmn

ro ati ent h a,s
DS lsBht S b ot BB Y B SBab et b5 &i%n to
e Hi%ht’\?eﬁfén@' [ii@e ri%h?d&ﬁ%é Ethe dight @k Yt tﬂélﬁolﬁtfw chds Nedbther
may not be capabl hor oughly verifying that the
reppmoprthafasilite di gakatedras rveegl asghe nm sb éﬁh*germ the arediration o
ar e

SRl AP AE AR R bR et s HeIRE o ol Bl Mhprqnyiats.gptient

to a Rkl s%'t'eﬁllrw&%‘é wRiMitto FeARs thAf {iﬁlehl?bear@?&mv@x‘i@ﬂfe%@bﬂibnate
infusion punp W th appropriate treatment paraneters,

ding wegidugsdre delovered otaHy, busdhasytsienn maThn@t beapapabteata e

RBh B v s Sy bor S e R Al O riRe RePeing feliyered to 2

PRt BGRE ¥ad Wilkge W‘éh&‘g@,ta@r@ﬁemé Qelivdred. eord é?(faﬁﬁ)‘l@ta' Ritsd Bay
lost somewhere, the possibilrty exists of medicat ting
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adm ni stration device, such as an infusion punp,
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RAERCRRer e the medication order includes the correct

| nf USVBRORE. BIET §hSre RGSIR R ATRhSSvA®Y tREright patient for

incorrectly’entered into an i nfusion punp, causing the
ddmhinsstration,fueqrrdcoaddimigtiasive of theemedidatwat inay oceur avhere the

manner that. ma ot sult in the escribed
pedigplithis 1o bg ég%lfl%l%ﬁ‘&ﬁ uémgﬁﬂl&wt%vﬁgﬁ AT S BHPRALCH
Q%ﬂuh{s’cﬂaﬂoﬁ abReL dhdPad th RERYSburhP&r AR 4y 'ﬂ(ﬁﬁ{ttéﬁ ﬁEw@@Isr y
of treatment pdranmeters uti es a custom za dr ug

prio gramme&vhfnthhncwrect:mpéﬂohmaoroaidmmmtrtatmn paranteger paF anetaarple,

egfgzgjzﬁlltpgé ggws an%glzg 18%%&%%&%536&I}Efucs:l%lra%arsan}x/gt)ms those

parameters may be incorrectly entered into an infusion pump, causing the infusion
pump to administer the medication in a manner that may not result in the prescribed
treatment.

One attempt at providing a system with built-in safeguards to prevent the
incorrect entry of treatment parameters utilizes a customizable drug library which is

capable of monitoring the parameter entry process and interacting with the care-
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the analysis in a format 6
later communication to, and integration with, other institutional databases to
achieve accurate, reliable, efficient, and cost-effective delivery of health care to
patients. What is also needed is an automated system for retrieving and analyzing
information and events related to the delivery of medication. Such a system would

also be capable of sending a report containing the analysis in a format
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1Jd§1:np 1‘?1' JoiGhuResb e ag)% ‘eﬁsr(% $hat cSMELs @Snéi&tion

known 1n the art, e information may fl ow
dimtinBeaativadédos sugoad arinsusodn urep.s¥he erwdivpl deabese ofay be

Wi re-|less systeps, t|||2|n ransmtier/receiyers .20
It e e medisl g%lil@twt@%dfeweeﬁv Al Vel the medication

agj sfrg{@g Hﬁxglbé(:gl%?%rgggcnp d ateclh ; a%?g%gl?aggmrstgg I'ilgsluﬁltmn yet

hrodenendyatiopRiFXh tHel’pracemsrrre;)f dﬂﬂﬁ mleﬂueaituas pxhnmmlfatlbh gevice in
present invention, the di cal dat abas cont ai ns ane

whlchélaeemeéncab%@@sws 3tonsH.o fgEmagton; ‘ﬁlraﬂamla Sy may tow
SAPES! PSRRI W ReREF O ) MBI ba bR

ARRMe prd wtle kpawaie tiey St, oo theadformation atalycftovmbetwmen @BaIgoUS
nmedi cations. For exanple, .the quidelines

PATHERS ot the Axtey byspeassiod Mar- gt %Yéierrﬁegﬁ%%mg I%Pi@lt@ﬂfecewefs
t
st QDB A ROEATR! ekecuBlfinét® RAACS,

gledtasredbnie it eighals) ichss tigha@or éf)«ampéaeg anfph-ecd) app ragio ifi@tjeency
(f}{F%W rates and 7 WO 2004/ 072828 PCT/ US2004/ 000443

In a more detailed aspect of the present invention, the medical database
contains one or more databases or libraries of information concerning past and
present medical administration activities and/or institutional guidelines for
appropriate parameters for administration of various medications. For example, the
guidelines may include institutionally established guidelines or limits on drug
administration parameters, such as dosage, frequency of administration, and other

delivery related information such as, for example, appropriate flow rates and
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i nfusi on durations for progranmm ng infusion punps.

Addi tionally, the guidelines nmay enconpass guidelines
w0 2004072398 di ng drug adm ni strati on appropri at eP€DUS2004/000443

particul ar patient treatnent areas havi ng different

Rl 8 SE e PPURBLERR L 4T SR 9 B

ey Eadonmass guﬂekﬂmatfbr pro&hﬂng)dmgl a(dgynlp’amcﬁﬂi@ropnate to a
Gui.del ines may al so be included that are directed to

prateylepagient qﬁ@ftasyt e h?éfﬁlg difgrent spds ehdstenepaipyeters for
%1?19%@?1%&10?%04 U%cﬂleirﬁn&%at ﬁltué Elgati:cnlrcﬁfgc?ed ) \%ﬁl%lflrfég

Aspect resent
pedidtac end dadodohasatiears. IGdiﬂames iy alwObd i@cTuded that are directed
preestabllshed "hard" and "soft" limt values on

OpsiBgheaPy aimas: sich asthematherrpySeginmRns gpoggimens for
@%ﬁg dn%ll A8 0§§9 ot hers), PCA dosing paraneters,
an t

er 1 nfusion d vital sign paraneters that have

been Iﬁfmalh'ﬂrlaSIB&tt ditht beeshadpidndibn, Dstofedsdaltd bdse @ library may
within which a patient care systemin accordance with

qanéaip pessetablishiedy VB Rd Feodt diskil vaesomabySelpBisAl parameters
(ggcgﬂ Qaéﬂ(%] r¥&iti8dn ?&X %ﬁﬁer%nbgkegoé@é }gawltnlgﬁus and
atien

Car'e” system or ne m ni's

slbsti iahsinn aaldmifas sigh Eaﬂﬁn’ﬂﬁérs it baveEba@n\establitiivl by the hospital
processor of the mnedication adm nistration device is

Privgitarerowithe WhishpdeticrtLare Hpterhiseceilages withvhg present
1?19?Htﬂ) traglﬁ% S(Bl?éeetﬁeélhQ{(ﬁfa}ﬁlﬁlﬁls&g{l&g% elE&aigaxJel?)%e? Fntered mto

ues are w ran

thepeidm daﬁé&lysltenmflhé(a&’ﬁﬁmsadmlhﬁfrdnoﬂ daviide by Baurse or other
processor wll alarmand require_a val ue change before
e Bher.dhe Brocesier ofvhgneekicabian adwrnsfsatwatdedwedémgear@md to

e o35 5L ST U4 P SRy 38360 e

séwé'téda/a\lﬁdsbrd Rt ﬁ:cé{ﬂablé@ﬁfg@w ﬁ{tgd@d&edf VAR EQBraReidse hard
or other care-giver that he or she understands the

lgity e pracsssed Wil abumsindd eauisod valpe phanga hefarh aperetips of the
ﬁﬁ@él?&ﬁ dn acﬂ? Ml%[ltag(?l{;] g?vsur:]ée %ag;lggﬁ{ Mre 'tlgeesefle%(rgc a&a-?h ﬁor{tlfaé/enes a soft

livadl] t‘habtcwéssoz of ﬂiéfﬁlédlsdtfo@tddﬂﬁnﬁtt%(ﬁﬂd@lﬂée WY ﬁlre an
| ocat ed el sewhere. For exanpl e, in the case

whnowledgmenteiramdhendrse pr aibgr eae-igorer Hnihaios shaum«tmstands the

S 85 BSEPSSAR o WEPRRL e SO POug LT B o

foadel ent care system or nedication adm nistration
devi ce would comunicate with the server during the
ver i flibedtbrassi o dibgpaies maymOémﬂcqsaﬁéﬂab@écmamﬂ ia thangdatign

LT BTRTRL e B B R Rl
Widr8plid i i sybtehhs \vh ingddlidafien RafniRstkatioArRvEXSs bR 8 dhedled to a
hospital server, such a library may be located at the hospital server and the patient
care system or medication administration device would communicate with the
server during the verification stage to obtain the acceptable ranges.

In yet a further aspect, the library may be located in a portable data assistant

(herein "PDA") such as a Palm Pilot™ with which the patient care system or



10

15

20

25

30

WO 2004/ 072828 PCT/ US2004/ 000443 medi cati on
adm ni stration device nmay conmunicate via infrared

wO 20ok/07E8 bl ue tooth, or by other means. TheP@US®04000443
care-giver may carry the PDA and before the patient

R R SRR e R R R
t@@ﬂip 8f By biter H@a&b are miRdd of dakd-bivePBRY %&ﬁy&lﬁ@PﬁAeﬁidGJe@&e
val ues.” Ct her |bra2g¢arrangenents are possi bl e.

tBe priieny caredastambargredi¢ationsadntivisiratiey destieamwd} brgin gperation, it

R STA BRI AEPREL R e P B S B 2B
&ROCENLIES. | OfRr ﬁf)ragggrrar?&:é%ntsvﬁé Bessiwle. respiration
rate, dose units of rugs, bol us dosages, and

ot he rStpnam@wéate bese off ingfitatiosal standards ﬁ@rrchmg mfgsmh parameters

are [ cli.nic setti In anot her

Seutitbictiod ShSmetininls Sy e b ishn sTaBREty ©
RAC&MRIRAs bf RS SP@Y @ﬁu&mﬁéﬁﬁraﬁufl e4tBtdosauhits bf wruﬁlgs
machi ne-readabl e | abel, for éxanpl e using a bar cod
bcﬂa&décvsagw amcédthonparhme‘waeg ab;p a@ﬁS in h@néyndumg@th@rqtaht}mf care in

dIC fl ui a ner

bei sekinti & GR3hEuSTen B Paé%‘?}%téf et Pttt
maﬁ%% ﬁfmt\é X aﬁ&e@ Eﬂt%hf&h@ﬂﬂycﬁbm%éﬁﬁhﬂ‘ea‘dﬁbl'é61§oel for
may 15 al so bé entered by ot her means, such as through
aaumhenesmg ebangade ra:rdee xcemntesll on the beg os on thesyyeingaor gther

HeUP A BaRHEEt PORG A eReeEap b haBhufelitiver

aég&étg %c%ﬁ'ﬁsmﬁ' Eé&lﬁnﬁﬁar%fu%Q bnd pHy%‘iéM%k@l%a@ﬂﬁé‘t@P 41865 may
infrared link, blue tooth Iink, or ofher communi cation

ated bodsternd byertharescangsuthes Hedignd cotarcabiars withgtextarhal
accordance w th ot her aspects. of th resent .
TGO, SHEI e OPBUA LSS B R SORRSTIGR 48 PoH or other device.
CORCABAL Wih B3NSy iB B8y BE nfadE &1 GArYRIs wadks! Qchta® direct,

medi cati on adm ni stration, compares that i nformation
hapdwired comtectoalihfyarce $inkbblins hexth Yuk.delatimesofmprunication

adm ni strati on of various medi cations, and provi des an
PUPEs PYAeViSPSor al | of the nedication administration

| T oL Oflcdl RERLY & {eﬁmnte{&ox%@né'ﬁe@itﬁ %’éHe? Bspects of the present
adm nistration devicé falls outside of the guidelines
inventeoh receihésmedieatiomedintalstrdBeralydematibhifson b Inove d:rh:are -giver
nurse or.care-gqiver adn1n|ster|ﬁg{g$e nmedi cation .

RUe dpediqagion dfmHEation; eopRPS, Ert%b"ﬁtln‘i‘itlﬁ’“taﬂ%
éz}giyh%ﬁéd JAHE B @his&ﬂtmrﬂ@f@ﬁﬁm@%éﬂﬁﬁuﬁﬁg'aﬁatpk&rides an

m ni st tlontot patient 1's begun
delrtriifanytorali afithe medicatdn adminadttasioninfoimatidrereceived from the
t he .nurse or..care 30 rec

del
el uer ¥hbiphatrL devion ik o13he SRORUGESSRGRA W the
1(5}251@211%&?&'5% gl“lllllg‘oc@gé thetrnﬁséWa?@%fV@f‘a(ﬁﬂﬁ@lﬁérﬁ{g @k i ication

vi ce may out
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 nurse or care-giver may
receive a message that medication administration may begin. In a more detailed

aspect, the medication administration device may be “locked out”, that is,
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9 WO 2004/ 072828 PCT/ US2004/ 000443 electronically
prevented from begi nning adm nistration of the

wore@isozseon until the nedication adm ni stratiPCI/US0040600443
receives a signal fromthe processor that the

ejgﬁzﬁ(m @ﬁ?{{r{?‘gqrﬂlt%@%?@egmnem ; g}%pé{}ér? p{')&l% mpgication until the
HBEHcE@dH Qﬁnﬁ%@raﬁb@ﬁeﬁ@@fd&%& 9 @@na%bﬂ%ﬁé fh%%egs%f taPhe

adm ni strati on have been unl ocki ng™t
Freaincsaiation pardmictars cmtaltedomtodbs/ admmaswltlahld@wcn grd zm@ropnate for

are er t eqgi.n .ned tratlon

GRfdat lggﬁaﬁﬁh&? SRR AL R Rt AOTHE bRt Hale bEn
HER ﬁﬁﬁkﬁll 1tRE AeMicBfion AdRindtiaGdn '81@%09 Snd L6 G tBE Ei}@ glver to
in the nedication adm ni stration device or at anot

begramedivatinaedoomttiitins. r ecor ds of the nedi catl on

adm ni stration par rreters and/ o O event s.

i ot 0 G Pt A ataRt b i PRy A A gy or
PRI NG A8 dick &Y, eﬁH& ih ﬂ?&h@@i&éﬁ(ﬁ{jad’fhﬁlﬁtﬂaﬁf)& HQﬁEé 8Pat dhother

other institutional information systems, such as a
lobatrameibyt ¢antonsmtoms of Slmtmedwaironmdsrpnisa htmmpmamtarmmd/or

SR ke i el SRk in RO RE S BRSHESREY b Plupit iad to
svys e% evm{iog% .. ﬁn%s S SpI§ g é{lt ne](51

ﬁﬁﬁﬁ&oﬂpSFa@é@Qltﬁ'inf@nﬂz?&dlﬁﬁtotﬁm l?ﬁs‘i’fﬁhtﬁﬁral {H18mh 4, ﬂrsg?ttein@ Nsuch

stored in the brary or 15 libraries is use

asaH plehatnecy hsznmd’umnrsygbm oeldospati inforaration kestpay event bgging,

of the nedication admnistratiqn record are erl .
Y SUANGF P URR 8Y FEPHPT RIS ICEH OrdeTagviy: SYSieat 10§ : DARe shgeific

Js%‘éttlB@Jtecijtteé‘lbdtﬁgf 8BRRHeS Tlierlﬁfdrﬂlfaﬂl')ﬁr?t&kééglnstfl@fﬁ‘h}b Br

brary braries may be ana and provi ded
libradegisesed teatilidstedbatrtbprght hedioattort amdtthe pananreter!; of then

or .care ver tg identjfy patter fre cy of
f&é@ﬁ%ﬁl%%ﬁmafsmas% Erosbart Reeely v 9@3 19 the palR phtient.
ﬂ@(ﬁlﬁbhﬁﬂ/ @5 E’(‘ﬁ{li% BurtteD Beth IELLTRE s Me $hBEASIdr ﬂst@u‘%@ in tl e hbrary

't brary “or raries In communication wth nore
arébrarel may be mnzdyﬁddmhldmlrmldmlrmlvneemtabM)edtrEport format to the
consql i dated and ap ed, providjing reports
IBYHEEPR PhERTE 188V S &2 L@Pﬁfyc@atfﬁfns B adenssfearaenas affiogged

SRhRC IR ARERAS a@t&rgdrhs%&et’s RS TR sto?@cll ﬁlctthg Fibrary or

treat nent protoco r categories
litdterned ihi otednhlymtdm)nl wigh friord than ohe neslsdatibn hﬂﬁumstra’uon device

G P G101 0E150 3 PO PIRIHOE FPORAEoRIeERInEfhe peourrence of
é%ﬂfsca%oc‘iiﬁé@@?tﬁ%efe&ea% Emﬁ?ﬂ u[a?c (}‘Qﬂ?n 38l 81%[1 bt e

present invention evi ce

prasocoly, o qﬁhacm@@neams:hdanmmaby tHednst&ttder todssist the institution
i nformation or dat abas such as a, persgnal data

iy S8pwingnthe pronsadelivegy pgmeéwan%wpmaﬁ@ms vgitlhya dlkg gtitution.

C 0 ”p % fedicdl 3iBbdse %5&0r(ﬁn§é‘%£§ﬁg HspdcBEER g\fggegrl%\(/b?t%n
0 processor and nenor or "ot evi cé capa

mmyrhu B iigcidgtigin i dehlcﬁfEﬂV@lgtaJ M@0cessor and a memory for storing

information or databases, such as a personal data assistant (“PDA”), a laptop

computer, a desktop computer, a smart card, a BLUETOOTH transceiver having a

processor and memory, or other device capable of communicating with medication

administration devices and storing and processing information. Such a medical data
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adm ni stration devices and storing and processing

i nformati on. Such a nedical data 10 WO 2004/072828
weERONANBR0O4/ 000443 base carrier ("NMDC') may ePCTIE82004000443

portable, in the sense that the MDC may be noved

Bttt e e o, e ol o net S
1ﬁ§$é(§&[ﬂou§ tﬂéqgiﬂtgﬁ‘on A tidBediddli fibase Q8H8I €8y bé PAmarily

medi cal database carrier is |nterfacedtoapat|ent '
spamiafy andilosated at ﬂhsfpamentﬁhsldslds an thaypansnt s bedsiga, the wedical

ital signs.nonitor, In still another e
it FHReT iSRG HERS B DR AR areb T He D ieh 4 A infusion
%% f‘ltﬂ%@@@ﬁ&ﬁﬁ)ro‘c the systemusing wrel ess
echnol ogy.” For exanpl e, the various conponents of
t he dy stibamothyr apeotofitbaingcntsim iglfarmzitttmi issmnnnmiwd(
ilizi nq} comuni cati on protocol s ..su EL ETOOT
E(WE@ s sagusl@amwwatswé Fhep%yéfe&lﬁfflgg %’iﬂi‘esé RRIQ8Y-
%ﬁ% 4, edyvibus BER %Q@ntéléf th%@?stélilrx&}na E%unﬁgl%aﬂe Ushhe a wireless
Rication wthin the wreless netvvor uu%lze
nedetork dtilempeomymueiceton progmpobst such laa &WE’H&OTIPHTM AHEE

djation or oth ans, for, ac i.shj i S
ST e e brttin iy h dhosa e S teron 2Ek M d! FLERS and
hern I
Saneth, CHARRAASRNA itk Dif B8k RO R Abncy
dledtema gnetio rgdiatatn, orfranéd fadiahien oaotwrpmays figy adcamplgsng
of jllustratjve e od| nments. | EF DESCRI PTI ON OF THE
AN NS R RCRiEoT Detwegn ]é‘ﬁ:&’obl? gﬁ’ﬁﬁ%@l representation of

ac arﬁe@@ﬂﬁ&&ﬂﬂ@f‘édv%ﬁ&%@%f th@ %Rfeﬁ%l"il%ﬂ‘ Befrhd &ﬁﬂ&k&ﬁ ﬁQ)fm the

the present invention-and illustrating details of the
following2@ oo detmankdmtmpimmwlhdn tak¢1hm eypgtetipn FiB.the i s
functional bl ack '.%ramlll ratlngtheflowof
fiCﬁP%‘Pﬁ%YlP%F}ravﬂégﬁl\%éﬂ SERHVE SDMO9FBEHE ni st rati on devi ces

and systens for controlling and nonitoring nedication
admi ni strat i GRWEIPDESCRIPTINAY CRITHBIDR A WARGGS dance

W th aspects of the present invention; 25 FIG 3 is a
functional block diagramillustrating one enbodi nent

of a system architecture depicting the flow of

I nf orHT&{IRIH 14 & hbd geapprhl eptese@nidorsysd eare inmnagement system

ﬁgééﬁg@?‘%‘éiﬁ#pé% GBI G AR HUSERALE ot of he Tow

%ﬂﬁﬂ,ﬁ{n Jag{flwl acgkgt including a barcode that can

e rea ar Coge r'éader;
FIG. 2 is functional block dlagram illustrating the flow of information

between medication administration devices and systems for controlling and
monitoring medication administration within an institution in accordance with
aspects of the present invention;

FIG. 3 is a functional block diagram illustrating one embodiment of a system
architecture depicting the flow of information within a patient care system in
accordance with aspects of the present invention;

FIG. 4 is a graphic representation of a patient identification bracelet

including a barcode that can be read by a barcode reader;

11
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11 WO 2004/ 072828 PCT/ US2004/ 000443 FIG 5 is a
drawi ng of a barcode | abel affixed to a nedication

w@omarases that can be read by a barcode readeCT/UF10GH000443

5A is a dravvi ng showi ng a barcode | abel affixed to a

Showi Tt & ik haEAvin o DAt Ppkih-Ea i feBHbf Poniaings that

éﬁbe%ﬁd%§bﬁ%ﬁéhéh%€§ or devices; FIG 7 presents a
view of a patient having an identification device

| ocatlth. 6A is hidsawingshbatng anbpaseedstlgbeliafiixeal to a caregiver identity
%aﬁ%n_sm tter/receiver located in the frane of the
Fy/exit of the roomin which the patient is

| ocatgd; ¢Tbe gAGRE 'sﬁéxﬁﬁ‘i%'a%eé’c%‘f‘bﬁﬁ:o@@ bR that can be affixed to
transmtter/receiver forma passive identification

wrstue wopinaccordtames, Wi t h an aspect of the invention;

FI G hi.cal nt at f th )
Erbod e iR e s TR ER SRk e g tisARBRE G vige lasated on
1% I fth Gt 115’(@1?51'cf‘ses§1ﬂ? 9 %ﬁﬁhﬁt@rﬁ&efv@?ldc%é'm ﬁ{ee@am@ 8 wer k

hrough a bedsi de data concentrator; 15 9is a
grts_s/pﬁd:mt@ﬂ the eqome sewhathi the patiens is IbtatedioThe rdeatrﬁoa:tmmsiﬁvme and
of the 9are nagenent s m showi n%the cl, ni cal

AL e P HR PP R e B BT AH Y ARG CBRE P
ts?@ct'&fﬂ"i’é indEHfordiet Wor k through RF

ansmtting/recéeiving equipnent; FIG 10 is a
gr apHilGaR is egr@bmaul apresentefiomnbansheremindimentofdhc ¢are

care 20 e sy m.of the present

sl Srels AR e b irdipec Srecenes HEdar draa
Lont | RRfeQlaW EdhcBREoOt her using RF

transmtting/receiving equipment; FIG 11 is a

gr apHilGaD is e graphécad adpiresentafiom nbstbancshercuitreimentfofthecare

care managenent system of. tlglgvgresent invention.

HBIESTH IR Sy R showigg the ghinieq ps tramsmyitime And 1EeRiyigg:
ﬁl?&ﬂjia%gtﬁ I RN P{)aoﬁe@\% ﬁ 358 9%1%%1ttﬁ1§%*é€el{lﬁ§0f y

I cation database carri e
expnlﬁmgmred to cormunl cate with an |nst|tut| ons

mﬁ}c iﬁ i1HH ily:é e%reggﬁtg@%é%g@%ldﬁnem of the care
@%ﬁ%ﬁé&g@gﬁ%%?ﬁl 'ﬁgs%{ IERh SR E TN thd hadriare elements of

the local area network communicate with each other using RF
transmitting/receiving equipment; |

FIG. 11 is a graphical representation of another embodiment of the care
management system of the present invention wherein a library or libraries of
various patient treatment related information are stored in the memory of a
medication database carrier which may be configured to communicate with an

institutions systems using either a hard wired or wireless communication system.

12
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The present invention provides a system and nethod for
monitoring, controlling, and tracking the

w@ooounoises ati on of nedications i n a heal t hcar ePCT/US2004/000443

facility. Additionally, the present invention also

FAAILBD BESCRIPREON S ThipRuSBkRAT \

drawi ngs in which |ike reference nunerals are used to

refer to like or corresponding el ements anong the

severfe [k ﬁﬁfenﬁ&?ngl%vid%s Q%yﬁéﬁl an¥ m&BOYor! Rodit %?E 1

an integrated care nagenent system 1 1 n accordancé

varttiollirgs ped trsclofig tHeeadariesaation ofeedicationslin adeskichen teility.
i.nvention, car, 0 managenent system

i.th t r esent
Xdéwﬁﬁfegheapremweegw 818 Pﬁé&lsﬁﬁr R YHiHpIng Bat the gighher
&fthHihas s 2XSh S o BEGGAT © O ving [ nstitution as
wel | as provides for co nications to analysis and
r eporRéafagingyeietvsthe dedwingyinbehitb ikt edfeenes hingeals 4rbased to
[ stiﬁ. tion, but which nmay al so be located off-site
Herdo IEE 8t pEesaPRding slpmenisamengthe several figuses, thege is generally
9RRIGhedGUREL G iﬂte%rgaﬂe‘?l SYehEdhAe %%!Eéiﬁ"icig ap%ﬁaﬁc'awl
present 1 nvention provi des FTor various databases,
opaotsinf thetpresennievemides Iaracsyrdheesyitlothepresentinvgntion, care
conmuni cati on E(gt %g t he dat.abases and. vari ous

HrREeEeHt Yysten SBREUNICNRs ReByrk thasAies dpgeghesaprious

SAEHOERA e DAL H000n A0, 1B ALB cmmunications o

amlysseidoeparting spdtehe that nfagrbedddaded orayitdst the Misanaibnabet
hospi tal  adm ni stration system and/aor a

sfored i

wfv&ﬁ W@/ﬁ%ﬁbq loceferoff-aip atpdecation ditereRhomihe mshutivese
syst .C rql i.cat i j ' .
commry SERagt BEHCET e oBBhnab e e e P Yy Bfion
pavidenfors/aribediddtaleasss, conhamiction negeorks ai §dteptis for providing
col |l ected by vari ?us di cation adm ni stration
WEreRsatandiesy een thaidatabaies and NAE O RECAES CRIECTRBEpCRISOTS,
cco?lgpﬂﬂé}b,%ﬁg of GthbP&s s{)étttﬁ’é insGEHLR! %ts&ﬁbfvﬁ% e (sh ErBatient
ana/ or pharmacy 1 ntormation system and alarns or
medieatichSnforfnation bh® dtheRyobmedivativinidat @ thibramidh@ay be
patient's bedside 3 to the nurse or other care-giver
piicrad et stresdie aciospitl e dadsitNeysiem 30 orrphdreRcy
R Ol BB £ Rese PR DRI fifhle8flon
idévrination, Mgy bdeornmmticaiedad adrstOaicey-giteraDalndsb shépedient’s
reporting. server 4. This information may 30 be

beaily 2e diRRBIAHEpEFIERICE Y Frileclsy Dyatarions meéicatbiﬁ@ administration
SRR S NP Bl S SRR 30 rowi

aindnisepdot 8dteat aod/dt pigarmibeinfemeition si®¥mbend alarms or other

information may be communicated from the patient’s bedside 3 to the nurse or

other care-giver 2.

After medication is administered, information collected from the patient’s
bedside by medication administration devices or vital signs monitoring devices may
be communicated to an event analysis and reporting server 4. This information may

be analyzed and reported either by patient, or the information from many patient’s
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generated on a custom basis, that is, individual

reports may be requested, or reports may be generated
WO pooa/ofasesrat pre- est abl i shed by the instituti oPCT/Ukm®04/000443

reports and analysis nmay be conmuni cated back to the

hospital adm nistration and/ or pharmacy 5 information

wy¥ pesansobrlated ayd realy s adrrrpeiekaceerding. ebhq fpppgs may be
BB 008 85 o S SO por W SETBAAR) o

inhabe lgefpient il b Eomhen prd-sstatilishedby tieghstithemef The fapors and
the information and anal ysis contained within

a@%& way ppeorsndackhachie thehospit aéﬁﬁlﬂié@%ti%ﬂga@g&pf@macy
SRR uS Pt om A e, BRBOTRE K ycs o

&BEsRfers, ohény BothBRatén 6f d&artene- @lindividualzdvitliie the institution
devices at the patient's bedside may be hard wred, .
it vequess thegieperisy OF oI might benedit Tigst e Arfoamali preandanplysis

Y rta% &zitﬁ{netiﬁg%p?msp‘s shown in FIG 2, various
sunosys ens of a‘tacility's informati on nmanagenent
syst eMedenaemnoaisns dyiteae tbaieckiig wash ¢ifth@hospital administration
comuni cation system 50. 15 The conmmuni cati on system

ey infonmagion spstems he srent apalysis aad Fenoktigg sguyer, the
Wi de nternet - ) -
S oF et Ut ol e Ut R st RO RRRE T B8 Bl
Faklywhtlgaabsaiy) ¢ambingeoamBoih Gald winsd aBlivelRss élbRents.
various information systens in the facjility. For
exanpheshoyen WHIN.i variops sabsystemp of & Spvifyisdafordatiay st em

50 _connects, thro 6! ' S

ROURARET Pvcgh e BB bt BY Fap R el e Smptsm 50
TS E@nAicatioR Byssdrt 58 nayobe] €6r exainpie, M6t Bredhetmirk (LAN), a
event | ogging/analysis and reporting system 48, and a

wade ared nefyoreVAN), Internel os Inftanstbasset Orssparespher

o b . Rt . . o
BP0 Mgt e g PR oBted PBthupipgions
Bé&rwleen Y vl ou g irFoeRHRGH SEn’ i Iy Bty . Clﬂifmxhﬁ%ﬂeﬁ @s sifown in

nursing station 70, and bedside CPUs 80. 25 The file
EKG e the@nemunisatiqn Higteams0 apenegts: Hurowgutariong interfpestlfda

 he. ' ' he, | .
e Gt ahRNE systEM, S aPalothsl Wi s 2 AP icien
S)det M RYStIe 40 B SlRAt logBingAmRlyefs hl eefRtipg b@ftem 48, dtika

network and will be discussed in nore detail bel ow. .
eartien] estern 491 iThg cefe manageaienpsysienh eRodiiond shqven yskelg. 2 is
t0.conne

t. various Us . to,the file se fkcl .
G205 ik BR0RR= SR R 10581 M ar il S Beno e 45 45 wpicn
SleQoafgté P4 pﬁa{rﬁfab? doRpREE 80T AFsiglstatidg 7024l BatshiRrERUs 80.
on the network. 1t wll be understood by those

$he Filestrvar 40storas progreans aud dasd inphibanst ¢ndleaied bythe wious
g(())lgglﬁt(e)%zlg %l?e lggzﬁlayesazr(l)e(%év/cﬁ(q Qﬁadr'%us application modules of the patient
management system may be resident in each of the computers in the network and
will be discussed in more detail below. Ethernet cabling of a local area network 50
is used to connect various CPUs to the file server. The file server 45 also has both
local and network hard disk storage for storing programs as well as data gathered on

the network. It will be understood by those skilled in the art that all of the ethernet
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cabling may be replaced using a wirel ess comruni cation

system as will be described in nore detail bel ow.
wEamh/0828 he vari ous systens 20, 40, 42, 48 anPCHOSHNE000443

typically interconnected via a network 50 and

appropriate interfaces 10, and generally 5 conprjse a

C@g Y bsreRlpcadsingd wirslfshoommyniRiign sx%%msewlsbe

d@él@%dﬁﬁ%% Qileféﬂgaelc%‘e or nore central processing

uni i gh speed Instruction and data storage, on-
| i ne Buek of gicoragioas ofstempe? (G t4i0ndR, A8f dndadOearamypisdiyr t term
storage of data, off-line |ong- term storage of daﬁ a,
igigegpnascied vt amite ot Skang sRpsopiate idprdacedl Andegengrally

i.C ; » -
TR e o 7S Sl TG LARIABY R

dirtorends ceptiglpracessing unied, Mixtkspeed andupiomiel datd storage, on-
generating reports, Such systens may al so incl ud(fa i
Iinerrpess stanas phoreratng soivinge Mdberideapsigyageiglata, otf-line long-
S 0 [ [ .
SRR NI BRI HAEEIBNL, (1) RIGESS i

tafe, tahe avariegus cdysh@litatRne oty Forcadnnygctiormbdesas, bycabor wide
comput er  program or pr o%r ans for carrying, out various
axgpBeiroriet suraasghesamork pasdtnrariers A gegergling reports. Such

sd I&s)%fn\%irﬁ ij allb Er%h[dél Je%o%eﬂﬁlg%g{v’r\%$Wclﬁﬁig&icge%ecgag%Md keghoards,

such as a oper em su

t@GcH¥dreknaspiiiidil and inte¥Hetaws a 2Q06TMf ctinicaMievdesss THR,
di stributed by Mcrosoft, Inc., or, another operating
preerssainor iR {s ofishe seriowsystesas A wpioplly copitedledrye ppmputer

e o SRR L DA 8 Al e i, s

WwiKbd didcussed ROrafilydriw,iand babic opatationglabitease, sidlhas a

ot her hardware or networks, data input and out put z%lr\}d
Wendirws™ ppaeatiagispriemngichas Windgws Mg‘ﬁ‘g opWadows 2000, or

AR £8, ULy WS B SAIbOr YL oo

dBEBnEdoad dkhaplel be Leaixt Rell HaghtaaodRr stlitatil®@perating system.
associ ated mass storage may al so be incorporated into
Hioenrsationsll sofrare vell @ksodaclagde vaiansiagnilistnprogramt erapling

AT SPGB FDBUA B EP RN pORDL SRy reprs

Feleydiol . an@prigtiigransétigt @btrefuneiomsr Futtb@okdgy thaitddtiol sygem
either wire or optical teleconmunication cabling. In

4hisshownnariseparsiesysiemantt]Gr Rdt weld herundersiopd thas jlg eaptrol

50 may,conprise a wireless system, Wtilizi .

Tt A? et SSorkiringr APl By s inphpatitrcbine prother
damenigkydis dndgflsidnypuaifébosthatdyaehed to 30 various
computers, clinical devices and ot her equi pnent used

i n t Hhefcapirnimigatiqnrsystsuc 0 mapicesipeise, feyetanmletandithernet

@gﬁﬁ%ﬁ’!})r g Po%crg}l tritng%e%xrf]cgrk,r grccﬁ.flé‘es%itglyletnggwosr}é%fo%gﬁ Lﬂlltiﬁjizing
either wire or optical telecommunication cabling. In an alternative embodiment, the
communication system 50 may comprise a wireless system, utilizing transmitters
and receivers positioned throughout the care-giving facility and/or attached to
various computers, ciinical devices and other equipment used in the facility. In

such a wireless system, the signals transmitted and received by the system could be
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WO 2004/ 072828 PCT/ US2004/ 000443 radi o frequency
(RF), infrared (IR}, or other neans capabl e of

w@aronpiasgg i nformation in a wrel ess manner beP@EES2004/000443
devi ces having appropriate transmtters or receivers
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exception that 5 no wires are required to

Ay be ueithdé Wikl ke immeriotely undrastoed by thdse skiflstlémhel art thatsuch

' t,. Qf; 1 resent e i jren the file server
£33 TR oot B8 Sl TP B1G o it (6 eBgEmlion that
Hoo@ s afeaqulfianeliKtefdoMct B Fa9iot® ARIELAT T th@B\dtdh her

peri pheral equi pnent |located in the institution's

phar Faepe embogdimest afthegresenemsbodimant the filesagteods of He care

| ' | d the patient's bedsjde. the 10
R S R o S NN
andrguhidrpRsipheraPeYUisthentb QRABiRItHE iddA kiR pherhtiyC Bt dutsing
attached a video display 64 and a keyboard 62°for
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: rs. Also attached to Lhe harmacy CPU is a
BT Ponhe He BT BRotel Tlie ol i ss e coud
predehisg laato0 WRhideisaktharaadiie, Sikpdy $aNhaiIaN&YBoard 62 for

equi pnent, or caregiver identification badges as 15

epfry|ang elispddyeo patieyt igfosmatise and diugvparashetersc grlse attadied 0o the

G U 1 S,.a.,bar .cod rinter 69 and
AR TR o 55 B0 s B PRl P e B ot
iy 8 aiched Py coptded) bqitpieRt, or 8EREr RRhi B tion badges as
treatnment. The printer 66 may al'so be used to print
wiarheguere e dischzsaé balowt Algo chengstealr toreley plePhia6p CRI 60 is a

. . ] ol 4 by & D i an
RS eiBr 6P R0 paee ot et TepoBe B iRG et he
iRy oRs:taloht Phtic ABtoryRANS: A RehmeEIPYhe ggnfa%? Bg nfhy also

referred to as the nuising CPU 70, 1s |ocat

bawsed wgprentdatesde latetssgengragadayi tha phameacyy@RG 0 lafter patient or
| ocat.ed in various sections and/or, floors of a

IR I BV ¢ FRCBERE o PR TP 4 BlerRagk fetnayter 60
ubidgahé ReyHoard 62606ter Bbffsage and monitoring for a
nunber of patient beds. The nursing CPU 70 | ocated 25
at t Aaothgr semputat,iherein yaferrad loyasithe hudeg GPVi70e located at a

o T A P st
floafstd M Apithtiricligfc én'ﬂ%yﬁi@%kj ﬁﬂék/icf%hrh cenﬁﬁplo@a@ RPAArd

72, nouse, touch screen 73,” or other neans
stomasrandgneritirmgtfodatamber ofgpdent beds.c Ftanding CPU 70 located

o IR Ri s el Behi@eparictnd Bell kil ml sl yeisnt or
ofRE inFOrh A onANGaRi RYTPHS ogéraﬁ&? eﬁgl‘g'yartﬁéﬁﬁaracﬁﬁ}g& g}rle iélﬁtitution,

i ndi vi dual patient on the attac printer
anthe koyliwod d2.spbese, Bach Ageen 73, dbethed inteaus Secnroping fatibhtydata

bel ow, the nursi station U 70 _pay al so generate
01617];}?8#10 comman&s 1n§9uctmg the nurscizgg C7PU 70 ¥o generatg reports relating to
either the patient's medical history or the course and progress of treatment for an
individual patient on the attached printer 76 or on the video display 74. As will be

discussed more fully below, the nursing station CPU 70 may also generate other
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16 WD 2004/ 072828 PCT/ US2004/ 000443 reports such as,
for exanple, a printout of drugs scheduled to be

w@ebvsiiseered to patients, productivity nmeasuPErES1084/000443

such as, for exanple, the anbunt of tine a nurse
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gglhﬁﬁ“’ g idee displarebrt andrhkeyboardod dymause, torch saredn®Be oanther

oy - E hi i redi cation, .
Bt Mhe pEfitde [0 GhIRASEE by 4R Byl F kesiicin t
apedsi @hiisty ofemlte@idrandamitd © AR inﬂﬁggmfiﬁrfﬁgnation about a

hospital's pharmacy information system
PREgYlg pacmy JhisinEamatipovan et enanelass read-time, graphical

entrs . ds. d b i . 45 to
P P e SRRt PR S RBFS o e Patonts

nredibiaciah ipestilb insdigthihed _(Byitﬁ@h(_&bgﬁﬁ'@ﬂahﬁﬁéfﬂlf&%ﬁl{og sP&tHE 20.
ot her treatnments including past, present an uture

r ]
Tg‘é bedaids €8 Ut &) alpealieivs wmote dgbdss foorpdtient's mcomis stdred by the
.01 Sitr.at 4 records af. the ospital's. . .
ﬁgeg%ratﬁrtg tdllsg)ﬂayslg;gglg%o 1§tgrya(% Eﬁlea}gqtlgn .ﬁ(ﬁ%@ﬁd{cﬁ@on history
ime@idep b KisBAg of Al HANGHJtNE | deatrbdHt S idc ISR gﬂe&ﬁy 191 fofure
detail bel ow

be stored, as will be discussed in nore
delivesiesriniihe wution. duddithenadly cancessap adirieispitiommeyrds of the

T P TS It o= =
AdeneerlyNthid/aforaissiod neft3s e ﬁ!)liﬁﬁj &qgilf 5V &8RLised Hl%?re

are recorded or |ogged during the admnistration o
deteidbelaw, i @ madigation databgsetcaerer, the phameacyrihfotinatod switem, or

nt Jnvention,. a.database including a library

a g} 5P &S&S? A 6V P& R e G RIOdiaRe Eparts
cqiceg@ilt vareslisadrtsatBiRicat FRth@M 3P aRGkEN LD 8?10%8?& Qlring the

i nstitutional guidelines for appropriate para ers
adrgipistration of medical treatment to a patient.

In one embodiment of the present invention, a database including a library or

libraries of information concerning past and present medical administration
activities and/or institutional guidelines for appropriate parameters for

administration of various medications. For example, the guidelines may include
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adm ni stration of various nedications. For exanple,
the guidelines may include 17 WO 2004/072828
weERONANBRO4/ 000443 institutionally establi shePlCT/US2004/000443
guidelines or Iimts on drug admnistration
paranmeters, such as dosage, frequency of
insdftiohatty entabrbnshechgldddmes or umlts\p@r@rug aflmingiratiphaRERgess
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T ofchadre. rmdul es conprl sing an illustrative enbodl ment
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of the system with only one or more of the application software groups present.

._.C

This provides flexibility in meeting the widely varying needs of individual
institutions where cost and complexity may be an issue or where the full system is
not needed. Each of the modular applications, however, is fully integratible into the

systeni.
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30 system 18 WO 2004/ 072828 PCT/ US2004/ 000443 The
prograns of the care nmanagenent system control al arns

w@eooal#ses gener ated by one of the nodul ar PCT/US2004/000443
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%ﬁs?%i motd il g%h%@l TRIMeRIcST Ldthin aﬂ@l‘? ﬁ‘gl?lgg&fl‘h%l ufe 110

create mal ntai ns an on I'ne
padgratas aepreal dider mbahneion pinfustanpuriys hroaitbnng,raemldfacbode
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?(ﬂ?]nﬁ’étéiea & iR dyhe nﬁ%aﬁﬁ’&ﬁlﬁﬁﬁ&u@h Inan9 Gl‘h&ﬁ odule I%10

ormation generated in t nstitution ear
c@btes pndwiadeging an dhéinepanl-eme, patieat- E;mdlﬁlatmdmatmn

m ni stration managenment rmdul e 110 . gathers 20
4@1'11 THRtioR ﬁech%thtﬁg L%lﬂl&?@gat%% KrgtighedpTagien epgrd
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bfthe ugfoanistidrgenetasdd intthe amtinffion reg@ﬂimg@he vdreprévided to the
physi cian attending a patient diagnoses_an illness

pattend et b Weaisatioma w%@ﬂpama%w% nestdule bHY BRIAEIST or
f#lggrlné a‘l%hlo the 2ol Xﬁfsﬁl %sigé <7 ptéo%[fbrising

er speclifyrng esired @her peutic

thegatipherhl lnsdwedel ofalse cary nappgandit a3y aemndoaimt i distisbiabd
as d? tg and/ or period of adm nistration. The
hrous ﬁb@ é@%wtbm dior iesamsBley WhRR ahgysieina attending a patient

Jr o i c
L A L
pdttent)ghe ph}deﬁhrpmayz grdpafem h@ldwr ttfencthé‘tﬁéal edstSpedndng the
then entered into the care managenent system

desired therapeutic treatment as well as any appropriate parameters such as dosage
and/or period of administration. The written prescription is sent through the
institutional mail system to the pharmacy where it is then entered into the pharmacy
information system 20 through a dedicated terminal, or other means, and is then
entered into the care management system.

In another embodiment, the physician accesses the pharmacy management

system 20 through a dedicated terminal or through the care management system 30
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30 In anot her enbodi ment, the physician accesses the
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can be represented by the barcode, while limited, can be used in a variety of ways.
For example, as depicted in FIG. 5, a drug container 185 is identified by a label 180
having a barcode 182 printed thereon. This barcode 182 can represent the patient
identification and the medical order number, and any other information the

institution finds helpful in dispensing the drug and tracking the treatment. The
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on the patient and/or caregiver badges or wrist bands. Such a system may be

described as a passive recognition system in that neither the patient nor the
caregiver need take any active steps to inform the care management system of their

location within the institution.
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One of the key advantages of the medical administration management
module 110 (FIG. 3) is that the module works in concert with the barcode labels or
wire-less identification devices described above. When the medication
administration management module 110 is implemented using the hardware system
described above comprising a pharmacy CPU 60, barcode reader 68, and printer 66,
together with a bedside CPU 80 with a connected barcode reader 90, the care
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medication administration application module 110 prompts the nurse for a reason
for each alert override and then automatically enters the reason into the MAR for
the patient.

The medication administration module may also be capable of tracking
specific alert conditions that are reported by specific medication administration

devices indicating that particular treatment parameters have not been correctly
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system, the medical administration management module 110 works in concert with
the clinical monitoring and event history module 130 so that a nurse, doctor or
technician may, after evaluating the status of the infusion displayed on either the

video display 74 at the nursing CPU 70 or on the video display 84 at the bedside
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such as the video display 74 connected to the nursing CPU 70.

The clinical device tracking and reporting module 120 also maintains a
record containing the usage history of each clinical device, including information
about the patient it was used to treat, its location, the date, time, duration of use, any

alarms that occurred and what medications were dispensed. This history may also
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administration record module 110 and the clinical monitoring and event history
module 130, displays that information prominently on all appropriate display
screens, either at the pharmacy video display 64, the nursing video display 74 or at
the bedside video display 84 (FIG 2). The unit management tools module 150 also
allows a nurse to record patient transfers and the times when the patient is out of the

room or off the floor, such as, for example, when the patient is transferred to
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unit managenent tool nodule 150 allows a nurse to
record the allergies, handi caps, 25 and special care
woe®ds7388 t he pati ent which, cooperating w th PEEUS2004/000443
medi cati on adm nistration record nodule 110 and the
clinical nonitoring and event history nodule 130
sutgenylcays a diferentrast ofethe nstiptigRiiehpatjicwigr kind of treatment such

iate displ.ay. '
o RS agosh, Thin TSR ER ) S og i lE (SRR larm
whBg 2 Redsitd8s bLaESiscinsptiay fiddh thElsEteh. lofge thari 4cheduled, for

managenent tools nodule 150 al so 30 allows a nurse to

examyle dwheat thematientahssoenestafiemthe infhsiag twigndita@ersonal
ti | t of th t. h ’

A T S e L T

a%@??ﬁ@c@ 2323 nhG H RS 9d (1004 $3tensial Geblentranidaan take the

erent part of the institution for a particular
nk¢enshrpactionsso mbaviatotbhaledcopEHaBi | it ati ve t her apy.

Thi I |
anenTt BEVISTEY RaeBedm el TaR beofe s ARt

iﬂdﬁgﬂﬁﬁfont ﬂﬁﬂng ﬁﬁ%ﬂ? liedvarfod un@xandk Gospitaé and biso pappoetstan
I sconnects fromthe infusion to attend to personal 5

abspglineme of Frargddyuncisiveed by thermagses Rty SEANS| aRA S IANS, ¢
.1s_sounded and th PRI opr.4.at : el

ot DRy DEb e af B G BRLAERRS R g giows o
aE%ﬁﬁ? SSRkErafld SASmhLinflrhaubateurt&eintd ®ie caasystichi rimprove
The knowledge resource tools nodul e 160 provides

the effietiveiess of the eafomanagesient ieam iRdgreaing o préicpirp g%f-‘s

.units in the hospital and al so supports an 10
P ent  of everyday tools used by the nurses,

phy Sir6} 8RsnABhE REOR]ab@RSoleY eolethodnle 160 ey proside f
health care within the institution. This mpdule alio
varietyasfainslime foolsiincladingt for gxampler healcplatosr hegscdate calculator

sources.into the care,system.tp i V, .

B S R e ePBoP Al R S sl R B g pificular drys to be

1{}&1@\6&39%6 g phBendtNa tAfdarll ARk sUrbinbA bondbrsfodr cabowddtpt for cofneerting
now e

ge resource tools nodule 160 mai‘/a provi de a
betweatynitsfof oneasunement olskin swefagel ieg cakcglaterx afhp fmegand

| cul atqr, a d t | cul at -
Srvalior Disce Beso e g0 Ch A ApeRhe Rlog Fyftls e, 70 84 a
@?g@égké dﬁ&inf;i,w%ih st hy8 aek dvatlable fat benCPUkeither in the

measur enent “conversion_cal cul ator far
shanveryt, ahthe rneting statiompt & the bedsideu e epplicatip fpols can be

rhespreCio neee e sae G anct AR AR R e oo
e 018 PRSI Lt ok st
p3biar inethy calatlatibe ofia desermgtes tEheporesowrcas mey alspdgsivadable upon
&Qr%%%t g anﬂr%%ﬁzing r(]:o}n(r)r?aln% b(}:f%nnuk%see, physician or technician.

One embodiment of the care management system of the present invention
may include an event logging/analysis and reporting module 165, as depicted in
FIG. 3. This module may be implemented in a variety of ways. For example, the
event logging system 165 may be part of an institutions medication administration

management module 110, it may be a separate module 165 as shown, or it may be
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programmed to appear on the video display 64, 74, 84
either automatically, such as, for exanple, when an

WO nfous7ases punp is configured at the start of aPCT/US2004/000443
infusion to 25 assist in the calculation of a dose
rate. These resources may al so be available u

igplengendtd inrrediSisFng GPMANIET BeStRRIBIIGY TRY RIS mﬁﬁ{]‘?é?%%t%m

r.t N|.Ci e [ . t re:
5 BTG R eyt e g Bl Hen R B ERRARRIRAY,
r_lep&ﬁhg HRna V65 Bapnskidenpon b itig] pardutenibss syaendbpaeted
in FIG 3. This nodule may be inplenented iin a .
araifleelthe insfgyton, P incCQEMITACatioRay 1%%\%???“‘]‘% §SYiems using
system 165 y . Of [ ' [ pcation
R e g R g
separgtemped ftaubasT the vatuisonfiguratiomssof theev@id WO
2004/ 072828 PCT/ US2004/ 000443 . inplemented in, a :
lapginglanplysis enp tanorting modwe 1A il%‘fl,lna‘ﬁgy it %gpcmyles,ﬁ)é retrieves,
| acat i he. i nst ] i . . i
BREBRGR P hOBSARL bSOy BRI R s
JEetik&] BhBie MadicRiDin ddhtiniSationt dbvicd hpésrteor daripg héministration

éystem 'ocated outside of the institution, iiut in.
onediedl dreainaentaior hpativat.ipalyzesuhe gHoanaien, and thegimeyvides,
wired or wrel .oar

ol o B @pneor SRRRLARE K Ahabn POG ingrtution, These
1©p6iftd Ay B needEbPihetihgiten@nto inlppga the daliadry sif snediwtion to
reporting nodule 165 is that the podul e receives, or..
pasienisan die, instittion.rhyt idgRifly i GAVENER PP IA% FTAT Sﬁfrca{‘ﬁﬁléiﬁns

R
RERINGI 3 chdlgivers. 1ucbirepEith 08y eitliee derastomizel @ ¢ahareinthat is a

anal yzes the information, and then provides reports
sastgiverddrioshar edivisyal sesppnsible By apalygideithe eYeRst 8k regyest a

the institutian These r ,
G T ¢ 8% sy ey RERGHS £yl oB ferlZfk Rl
SMYIBASELY thetiBQithiied thatinapBe sblgcted@nthd iidivgddal @ depurinyent
occurring errors or conditions that can be corrected .
relrestigh thanspotte idterratively Hie Sysgmcmey §a agomajed sp that reports in

roc or, A5 trainin r regi.: h I - S: .
e B RaR kO R v BB EERN IR o
@SpaBhlefits ih Akl MisHthdlon e pRARSCHdEinfepvalanSuliohzd sigtdnhevill typically

events may request a custom report, or a the system
bagmpedied deore eronoregtatabeprsstarad IF A0Sy pioga which event related

t abl.i shed by the instituti -
R PO Y S Bhr vEh oFRE b asad B
pr6hAt byl de frbafy SIIRFesRl dieheatladysmd ody o stdied in a
reports in 20 pre-established formats are produced and

giestory Hutfetire vseapphigpbitens of fuy\nedyited ¢ing d@pakinent s
ot of (PR I FRY, 2 ondldte Rt s8R 18 bSneBltE o Biher
systems in the institution via an interface 10. This interface may support standard
health level 7 (HL7) interfaces to the hospital's other information systems and can
also support custom interfaces to systems or devices that do not support the HL7
standard. The system interfaces may be either real-time or batch mode, although a

real-time interface to a hospital's pharmacy system may be required to support the
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be enbodied in one or nore databases stored in a
menory fromwhich event related information nay be

wexanarasesl and anal yzed usi ng a processor contPOCI/UsH04§00443

an appropriate software program The results of the

anal ysis, nay be.staored in 25 mory for future use
ot-lige gxefi}cgﬁ%dr@ﬁ}sﬁaﬂowosﬁwplﬁggﬁﬂ%@%ﬁ the piediteer . As
SRhEkEod bl Gmdr i) AP MNAgemeNt systemi s
connected to other systems in the institution via an

i nt erfleRcardManagdensent syseerh acwam)cas bp parttenstb apedetaion a variety

health level 7 (HL7) interfaces.to the. hospital's
3k msFatingr S5 A 1 UL REs o fon aticty OLMISHMOaRD oM 2 BISSTHm

RRSISREROIAL Tl X, LB SR0E el dan
ifiﬂ'iﬁ@&l;e Wﬁﬁllowtsieﬁ'ﬁir@ﬁmhﬁlt(@ﬁnmﬁ\deis atrademagh oAMicwadftt ino® on
interface to a hospital's_pharmacy system nay b

e sopnpgtibls migpherpytses The Vs douts sntiromgnt 1 well known by

aoy é@%&gﬁ/ {1094 %fld Wizt D€ géﬁ%ﬂb&ﬂn (?e‘fjé‘l} RisET afddre
records keeping function of the nedica

mdnigensint sisteon softwagewhei impldmested 18ing The Wiadews system, is
nanaqenent systen1softmare can be witten t

e tigulgHy peafyl indhatdhe VARAoNS SRERERESYSES Bievidonehnaaty to load

BB LA B e
pogramy t9aan simelilpnysisty getprovidinggninieeliAdé nompas to the various

environment (Wndows is a trademark of M crosoft,
safbvare gpdulasol dasnirae Menass 8Y CRBRAYEAS Derieduy ndows

envir . . ' i

and v PtspbiE s ol Biciof HPRAS tlaplAtnt oleful how
H@ﬁﬁ@ﬁh&ht Asyedceibed abdwan patisrt enterinp hdwepita cdr odien garebgving
W ndows system is 10 particularly eful in that th
ieHEsRE ioprey e ngthy eristhapd Beskdess: e Ewd ?rt"gﬁl?rold%tafger that
gs%‘f%%m&intéﬁfgg gﬁet?egil'f 11?% g{%ﬂfécgrt slogi#lt t%(% g%?gﬂgar?%é)?fggﬂﬁed even if the
phtiank isaneonkseigus)e ot @ise dinfgpomsiedi Sitch sawristband b7 iselepicted
vari ous software nodul es of the care manage

( ment
ByElGerh Hapnarebosimanseac waisibapd A7 arcade pgliesepts the name of
[ 0 i -
R ThEkh P 2in NGRSy PR ST RL Stk ol o
hies pidhadles @bagddder 76 aMae dhfoimgtion pradtéd wporotheibangrsovh dedame,
with a wistband neckl ace, ankle band or ot her

pere tlpics or oFsr vitplsingralien s cpded i therbarqoded 7Thafingill be
319(%6&&8{)d,.tplaietic%?atri L& 0s B ({eg&ﬂmofn' a%gvg,\{ﬁ{ﬂt thé phidBde anl(']i
patient ’i'S uncorsci ous or otherw Se unresponsive. Suc

Aristafddang bd féplacedoeih déveeks capatit 6f ceinmunicatirg with the
enmbodi nent, the wristband 170 barcode, represents the |
HtiRaIS ARSGHQINeY Sisals Usiftg davices CARADIS f WiTRless enmpaicatiowith

IiShideh D&t er m ned i's i mportant and

After the patient is admitted and situated in a bed within the institution, the
patient is typically evaluated by a physician and a course of treatment is prescribed.
The physician prescribes the course of treatment by preparing an order, which may
request a series of laboratory tests or administration of a particular medication to

the patient. The physician typically prepares the order by filling in a form or
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al so includes a barcode 175. The information printed
upon the band, such as nane, age, allergies or other

WO aoal72se€ or mati on i s encoded i nto the bar coderPdlBS2004/000443

will be wunderstood, particularly in view of the

descri ption above, that the barcodes and wistband

i gt S5 828 G Ohp sy ¢ B CEEAHNE OF PeuHHInTBAH 3g

P}Nﬂ%iflg%at%‘s various institution systens using devices
apa

of wireless communication with the
i nst i Ifuh¢ onlesisdypsadmmistAtive of & ipertpatar erdidasiondegitterdthe
and sityated in g bed within the institution, the . .
Biter il D Sypricde f}?eelvgvtua%apmcqth@ﬁ? B W_éﬁ gurye in

I .

SAHIAToR of hEGhATRoy, RIPEESELAETLy 1 1MaRIS), Sha Processed
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t est.s or ﬁdni'lni strati,on of a rticular nedication to
PRwsigiar Ehe Pharmacy Rydiageaihedysiicasionyn pepares e as the
RS SR 10,3, UL, # bR 6rdif e 4P minimum, the

patpart's hembgthe ey wené, ahd thdwpphospitd atdtmesygiremefeos are

providing care. |f the order is for administration of

5%%%1}63&% ahféafl%}af Hwa_a.f idhigribe fig copaget 1} Aeggrding to
. J 0 '.q. 3

PRI bl O SEAREN, TSRt

br@bda il &ithayistthen piitedany, lalznd 86r thasdmenbde lated 1832 may be

phar macy then prepares the nmedi catjon according to the
a%famaﬁléﬁ%shg@ewec{e KUng B Ryigics captbl rﬁﬁ%ﬁﬁé%i)dﬁgéﬂéﬁ% as for

FREnTREK ARELRD hftached B 1R HOREital S Whdlniey o SOBY &ysREH 20.
dhe axnstencerufhid iedicpadn @der 5 n;lmimvaﬂ:ﬁﬂe ty g h[tﬂspiial’s:ep’mirmacy
the appropriate treatmen t 10

e S@_atewoaamﬁﬁ éFOTF‘ii]B?? thedtlegrvend? ‘iexed_ to the

drug &ML 31y e ﬁ%téicat%l‘f %rtﬁérpgelixf%recﬂ%ﬁll@ﬁ%gfgﬁﬁg tcal%%%vé%g unit

the present”’invention, this 1nformation eprese
o salmibBtermgeo fizatioat. A sutseen tg@hhiviactamiesahe dhed cohBdiner
This barcode | abel, 182 nay he automatically generated

487 FRythy appropriate Ragisab | 1e agorpriGer Yy ORfarrR bRrEIeNk picihe gresent
ERfenti&X APhGse Br RELMERN S 1@%&%2@?@?@8 158 %n*%ﬂé@éﬁeg# i)

pnarmacy I n ormati on system e exl stence
bhicslene osihg e harcel rexlerfeomveatddabltiee bydstdeeCPU 80. The

h ital' h i nf [ [
S 68 Ssyiche oG Lt 0 Uepar R NA e [ |80 afixed o the

gg% &AL Hé/ssvx{igﬁg {HEh }58&@@?&9 93 chrogsnﬂtﬂﬁ Z)Q{)c'g?{e gﬁ% .priB\ted on

egl vi ng uanl or admnistering t

e labelABOtof eivndrop @ontadier 185 Aldditidnally, aast@idéthe it8htitymf the
the appropriate_ patient. In accordance wth .one
edssEhHdispensmethe medicalipp may be obtamned by reading the barcode 205

printed on an identity badge 200 (FIG. 5A) typically worn by all institution
personnel.

For certain drugs, the care-giver is prompted to enter data descriptive of a
selected patient parameter or parameters, such a laboratory value or a current vital
sign, before completing the verification process. For example, the care-giver may

be prompted to measure and enter a value for a patient's blood pressure before
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20 invention, the nurse or technician first read the
barcode 175 on the patient ID bracelet 170 using the
wh 20080828 eader 90 connected to the bedsi de CPRCBOS2005600443
nurse or technician would then read the barcode 182 on
the |abel 180 affixed to the drug caontainer bg
admimpstening eestabasedesded dage Ghe axsicon SayHaclyde samges Yiarceptable

rinted on the | 0
T e e
pSALRHrVAE sgitsRAtiRan ahenBdeqrbVided Nhyarheteniitaiened by
readi ng the barcode 205 printed on an identity batrjnge
eR00diEnG the pyramptsire equly basraniteyedeand qnired e fRsrsyste

personnel . ..For ,certain h Ly.er i
oy ciritR heh ot B G e leiley
pat i ¢nt dRalBEBIItheN ispanBZed BY $he Budibatéod atminitratiyn

value or a current vital 30 sjgn, before ca Ieti.n]g.
médnegermentimedilé bH) phishaseordsie tbs@aﬁwt@,reglﬁlc?ndgf}%ﬁ@lﬂ&? jn the

ppatSnRES BRS Berin R BR IR HEnP P AT i BeltR gl GG rient
RGP AR0441000448y 1Rk Gle bhMEL thetiphi timse [t ertdication

rugs. The system may 1 nclude ranges of acceptable
adafinissaticr muirgepentmedeled 10 dptectsa digereRancy PEeTeed the,

out - of -r.ange. val u or .t he,.par Maal
boteded infAnEt e 8 e BRI A0 $ B ea
(SR SRBA thel1H6:1RBD aMEtAIS thonkbdichgoestitiinerctR5ann alert is

entered into the. systen1_5,autonatically,,elinipat'ng
sbededernd the rpprepuiett datmatiasyis dirplayad enghé wideo fi5elay Ay

obt ai ned, then.js d by t J: Lon:

Gt Stpe bt R AR sl Fe TR Rither comsets the

&hiﬁ%eﬁa%y 8P RithéCre r8AHiAE thel At @dery S o thoipatieat's patctlent 7Gand
R~ and Vverifies that the right nedication is being

the beodo18hen fieghedicasiom contaings 18RO 3ligratiyslye by gniepag the

right. route and at, the rjght-td. 8. |f ' '

DRI PR A BERE Mg s n b §elTER €8% b uch

LSAIBOARGYe, RELIREACVDE Ak evdRdhdtMhonmss borcitiahed

on the patient bracelet 170 and the barcoded .

dendrotinest thatrthe disttepancybminngge atomatiaenlly sommsgicdbyireseading the

container 185, an alert.is. soun

g aradte i ikdibn i Ding? S A7 48P SrlcP e asoyacy or safety

S aphavad of tetiaéiedionOtheirdeastsedii it gy ovailentus slert.

or technitcian then either corrects the 15 di screpancy
by eilhhearentedinatiof the presdna ysddon, pehesp theraedigatioa s tabe

bracel et . 170 and. the barcode 182.0n t i '
&fedsinasBRionp pap kool 5 o BT ARENATto the
‘%ﬁﬁfc&%@ 18138, 1hB e Rida2BmeAt §stehaliemiaiicily@dwfadssi ng

e keyboard 82 or touch screen 83, nouse, or other .
iétinegion lcongibengeafahe apprapriath sonfiguration parameteryfosshe infusion
from the pharmacy CPU 60 through the local area network 50 into the bedside CPU
80 and then into the infusion pump 92 when the verification function of the medical
administration management module 110 is complete. This is particularly
advantageous in that one potential source of inaccuracy is eliminated by

automatically configuring the pump, thus eliminating the need for the nurse or

technician to manually enter the parameters necessary to configure the infusion
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determ nes that the di screpancy cannot be

automatically corrected by re-reading the 20 barcodes
w@pa40reRes t he di screpancy is minor and wil |l noPCHIUS®01/000443

the accuracy or safety of the delivery of the

medi cation, the nurse or technician_ my Qverrigg the .
paing2. Inengsmbederntehe SpSiphEUBPE I8 SPMPRYE RY b Corporation

h l.cat | s t . ' -
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AT N AR 0l 5 oo
nbRe, bkdgliganpump 92 when the verification function of
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c onpAdtemativhiys thesupeeraricetagiter WY RPHVALES §Qr YarIopp featment

one potential so [ ] 1. 30
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assrfciegédwith3te anp 00 mediraBoB dpagy, adtuyoy) @ dibaeres o‘g Li‘lil‘fgrmation
92. In o enbodi nrent . the | ' B .
siongs BsRGeE o TRgu G BBl aE AL ARG o
VRRBASH BRI Ve MRrleREmpleDS goalvliats ey ivddmimsiitntbhaily
configured by downl oadi ng paraneters fromthe network

establistrndezuideimas entimits o sregndpingiiation priapeiars.iHgh ag fosage,

ight tr nent |.s_bei.ng. adm.ni . : .ot e,
N S s e
dxBR RN YBHISbARte fldW A& andlinfiSfniveittoms féf prepraimingliyfusion
the ' nurse or caregiver nmay enter val ues for variou

ezt vediitionpdlya thetawidelings may lkacqsupass SiidgHnes for PFPVﬂflS{‘P% drug
emhodi nent, the. or. ot her.. ' ' . .
stmii-acracmgroaty s igfn BT RERFTE BRapieyipp fifepent

sg%rﬁ}fdéli%gry%%}ﬁét@fs%r Whdilar hie@icatioms, Sichmdneditatam
evice, a'library or libraries of information such_ as

ddnsinistratiom daectediicdgsriatris pedatrigmmdapepioes Pptsnreiatdglines

ey e ud Sl it Aleo Bl PHArRCOEREY PhsimebSipet os
g%hﬁ‘y%érﬁ’ﬂ?%g%é&%rirgﬁﬁleﬁé fdritrdatifig @Rrodici@fection or pain.

m ni stration paraneters, such as dosage, frequenc;i,
of admianbgier embodimeand! ibe eserfanysnsiop, ¢ logadedpta base orlibrary

i nformation h as, far 15 I ' .
A BSMBHATPRILBI dutr s nse o P P G S RARic O
;g&f gﬁerfeg.bﬁ ho0ebh! 01 hesfritide ritbamdraiers)) POPassng

ul

Ines for providing drug adm nistration

parpmoiers, ahé other mfpsion pedividal spga pasameterseheihae bgerngsiablished

1?3? ﬁlle %sgftglfo? rir(lesr‘git[ution within which a patient care system in accordance with

the present invention resides. Once medication administration values have been
entered into the patient care system or medication administration device by a nurse
or other care-giver, the processor of the medication device is programmed to
compare each of these selected values against the stored library to verify that the

selected values are within acceptable ranges. If a selected value contravenes a hard
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sets of delivery paraneters for simlar nedications,
such as nedication admnistration directed to

w@eoosaraseg, pediatric and oncol ogy patients. @CTHEb1006600443

20 may al so be incl uded that are directed to
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el sewhe For .exa n the ase ere patie
hr o U5HRE Al Dase BT s tigAn I GrAdR ot S10R taoion Jeraspeters
SRNEsIE6iES ﬁﬁélrarﬂ&&pfﬂlﬁé saétt ¥€the nzd‘k:ﬁ%uﬁl L MRy be

| ocat’'ed a hospital 'server an e patient 10 care
SyStEmatams mﬁ @Q2a4noHP @Y ad tketmatimom ai&inmuannmuixaiues of
communi cate wth, the erver gurln e verlflcatlon

PRI A5 £15p 1B SepguBiZAl B cuABRL Cpre B foiliReral seiting. In
SROLhBER nents) ﬁl(fkéelrglg ?ﬁrlérrﬁ?e)f vified BPﬁﬁfs@olb Sic %‘P%Ifl?tg} fmits

dat a assi st ant PDA") such as a t T™M
may be whiect attempacallyrirors aneachy&t—xeadajﬂe lmdl (ﬁat exrample using a

\:;\ | stratl on dgw C gy communi gat e VI [ nf ?ﬂcilr‘
fFrﬂQ ¢ pgadepymqunted Sprihe e gyonyige symage Rt I{ide
HntSAESH I MER tHEq}ieﬁ@éflrﬂ'ﬁl& l:'bebdé:l BB % fEfar ntoﬁ{%r QﬂlﬁDFﬁl%entS,

care system or nedication adm nistration device
begiinfusparpatrimeter vdluenssid physiological parameter values may also be

entered by other means, such as through a connection with an external processor,
such as a hospital server, through connection to a PDA, or other. Connections with
these devices may be made in various ways, such as direct, hardwired connection,

infrared link, blue tooth link, or others.
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communi cate with the PDA to conpare the hard and soft

limts against the entered values. Oher library
wa@eeoaseent s are possible. Storing a data baseCDiS2004/000443

institutional standards for drug infusion paraneters

20 and physiol ogi cal paranmeter limts, such as the |

maxi Themaeditahdathbasmsysemodone ambodisnest ofie ppwnsmypntion

e BB oA S E2n ! B B1 R g
ﬂléﬁi&ti%h'aﬂhﬁﬁ%tr&ﬁﬂ, b&ﬂﬁaﬂeg‘thaﬁ pifememdadb Wastinstionalll; established

parameter values or physiological parameter limts
ouidelibes fonbémestattonnetviatatd pedicaians, sukprionides aaakast i any or

| abel , for exanpl e.usi.ng.a. 25 bar code, reader Nt
O S aigaten SR up R Eas e Raf & LEREER ofRiASH
i ot O ge o . it R
SRR e R Rl o e
daedbass Bhig alddny s thel mgsecar careagiaempadapinistgringsthpragedigasion e

carer thh agpirarrogrotaded shlerdliele i WO AR iion
c%g%\é%reforé QUGB of QAREG ROt tife F¥ent BbefbREIf the .

nections wth 30 these devices may be nade in |

adatinstistiominsornsation falds withiadhe gridelgvisy dig nee¥erRECarQELYer may
infrared link, blue tooth lLi.nk,.or others. 3 .
IOCRING D MESFEE M/@WP@B@M%‘Y“*P&‘“% rea I%ﬁ?%@é“%%d‘mem’
BY SeQiPafbn Qgﬁirﬁﬁpﬂ%%mce RHayt e 1HEIRAINE”, it §4) tel @ronically
recerves nedication admnistration information froma
mwaﬁed)fromdfegirgﬂiwgadmilﬁﬂmatmm of thednedieatipn until the medication
adni ni stration, conpares that informatio e
qqﬁ@.p}s.frg’gqnbﬁ%\pp%,re@gw ‘bf‘ SIZR roné Gl?ed%llof:‘f‘iségr @%&r fhe ad.mmlstra’uon
}%qgﬁl?ﬂercst b @ htQkhe/AlrhidlEa i i &Asd £82pppeiafy fY tittasedbation

ert 1f any or 5 all of the medication adm nistration
andf thatnimstitotions geidetides foo thetddenimisttatéen haye been met, unlocking the

adnm ni stration device fal out si.de of the i del i .
Seoraiona R teen fetiet rd AlSTaE AEEeetgh 0F 4P PhelR difdacion
%ﬁiﬁ%tr@tﬁ?ﬁar e-giver admnistering the medication to
correct e adm ni stration paraneters entered into the
mé‘di datanothepaimbodistenata ssparagditirany dsdfboaréesmaali baistorsd, either
admnistration ta the patient js hegun. .|1f e .
wdhe AiediGRHPR BAMEHF AR 481EC A pl g“\%?e? ﬁ?‘%?“f’ﬂéﬁacoma%% records
gl dd ?iontaaﬁléﬂ%'ﬁﬁﬁ)n ArGAEErsInMRL cFBMs. TRE @if¥@ndtion stored
nessage at medi cation admnistration nmay begin, In
oinde ¢ibbadiortibtaries hing beedimatiicreditrand igcorapiated Weli ce
may be "l ocked, out", tﬂatf is,. el e%rit roni clgl I % ArmAC
ifeeationdn PRIsHiEGHtion hgToraHian SYHSPHSHERAS ¢ RB y

Lcald i L 6Ak L jin$ [ i) Analguh
PRGOS sty oL pd PR B ERLL AT A AR e e andly
?63)6h[ﬂg5§yl§@tﬂ, @n phsipian andzr enisy syst@ncat a prtient $pscific asset located
adm

nistration device are appropriate for t ..
aeapatignt’s gedside. The informationrs) ore 1rn tﬁe ‘Iaibrary or ﬂgrarles is used to

validate that the right medication and the parameters of the medication
administration record are properly delivered to the right patient. Additionally, in
some embodiments, the information stored in the library or libraries may be
analyzed and provided in a pre-established report format to the institution or care-

giver to identify patterns and frequency of occurrence of logged events. Inan
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and that institutional guidelines for the
adm ni stration have been net, unl ocking the
wore@iozaseoON adm ni stration device and al | owi ngP€TIES2004/000443
care-giver to begin nmedication admnistration. In
anot her enbodi nent, a separate |ibrary or libraries
ahtexnabee embpdimentithqmfornmgion siarpd Iyl livgary o libraries in
adm ni.stratj. Vj r_at.. P i
Qi FuloR B O RS ot R ARGk PG R Ay be

RasAMmiArndanglyesd, eyeAtmg rdh@ts dohoerhig the ostwrreade of avents
the library or |ibraries may be communi cated to and
assniatpbwith selegied aran g thimthegastitation, iselected dieptnagnt Sreipcols, or

informati.on syst 1. SHCh - ] [ .
L L L
B0 lopel Selpieey ebPmeaRMid:l hativsts erithiethephytiiutiomn or der
entry system or a _patient specific asse% | ocated. at .

a patA ewtlicsl drsehsiselén acrredanag withenp gpPest 8t g Dresephi@vention

| ibrar roli.braries is. use vali

lpf%lh‘f #Fbcg‘il%egtl?g eg’r?g htaﬁlél%;a S'gérr% PGS d&qﬁ%lﬁgf}ﬂ%té isf: at on
iafFAtish bRAHAtIPhsES GaElladd PerbtP ditayisslshiMEPPA Y 0 Iabtop
right patient. Additionally, in _sone enbodi nents, the
omiorteras devkteg enapiiter ashart qapd arBLEE IO tragsceryy hgwng a

30 I d d ided .i - i sh: . I
g e A R S R

RebihREA80RA6YiEdsead &G Ihetindas6esEiap GEfonhaticay gadhevandisal data
In an 34 WD 2004/ 072828 PCT/ US2004/ 000443 alternative

llmgomm (IVIDORR i fedtheraled RitTtablco i theisanseral the Mipy ragy be
gt el s Rk iR St e BE prigarly

ARGbRARAANT Rated hOMePatient! SHAEids. @anigepatiengs bbdside, the medical
occurrence of events associated with sel ected. areas

datalrise carier isristerfaged torg paientanesificraseai TR pPehgs gndnfusion
r 5 other.cate O{ies as identified by the institution

YR oLy LA SigE TN

ftution in ensuring the proper

del i @R 18 ifTBEbE Bliin@roriothdd diddedatisn witnistrithom device is
institution. A nedical database in accordance with on

aﬂg’@ﬂtedothhetmmsqo carsgiverjanyeshniciam starythp dnfision oy esingfhe
Fhgpids Pom e dly HSaEoinch st FEE plplhots Bpdthe of

B8k SAtbrdd kfnatically [b3Rh& Bard thapia SaéR sy stemdRekdsapsignal to be
conputer, a smart card, a BLUETOOTH transcei ver havin

sanspitiod bwor thapumpeiathy bedsidedt NG R0dye i themlageed By e
céSsor thapumpethybeds aen . 67
oY Mg iostns el 5P o aeuP Ry AR T AERL R RN O RS,

RuistRESE nEAhEARENtMAENE | 10MBYo BetfagentRaVPR t Blthe cadenwhere
the sense that the MDC may be noved about the :

thresinstitutiorois, ustng a renpriidit salot gapadlmelebaing eomiguied/bhe
Qg\lzvnnﬁ)g(liﬂné parameters from the network, the nurse or other caregiver logs the
start of the infusion using the touch screen device, mouse or other device connected
to the bedside CPU 80. In this case, the video displays of the care management
system that display information about the status of the infusion will not display
real-time data. Rather, the care management system will project what the status of

the infusion should be given the infusion parameters, the time elapsed since the
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15 stationary and | ocated at the patient's bedside. At
the patient's bedside, the nedical database carrier
wo goountase aced to a patient specific asset (" PSAYYS2004/000443
such as an infusion punp or vital signs nonitor. Once
the infusion punp or other nedication adm nistration
infesibn began, anbafy ofhereeyentsibativers anansalle fngged by dhe caregiver

technici an.starts the i nfusio pressing the 20
ﬂgﬁBF@HFWSF@gggaﬁPéFO%WS%%@ﬁ?H£H§¥%n punp 92. Starting
a PUuffe Ei@%ﬂnﬁg&ﬁ&ﬁ@&ﬁeﬁf uhigiing tiupplieststh modules described
automatical ly

by the care managenent syst em,aigus s a
abbgnatonitorsibe infusins piqoessinfarieak-Hing MNREL, PEO GBS B the
CPU 80 which..is then | d t Li. ni
SHRPDgI e e e gy elsiPuc o and allows,
ihtBReHBEN 6RhursBdHi sthel daddivdts ARRaRRaRIAt oMBd Oheceksdy | Htthe
the patient's MAR I n the case where 25 the

phastadyuhamgeinsntsysten 20 jsulgsctinlinkedstorfbe cargpaasiagenent system,
eing configured b downl oadi [ t t

RELSRORLA SR SS BY - otol 02010, RBEIRL S 45 higpmacy

i%?e%?ﬁiéirilﬁ% e st g otidentuRienl, BGr@ERs; idevhamlingolse

evice connected to the bedside CPU 80. In
prépasingas epedidagions the dutdismifesyensof t he care management

t t hat displ i pf t] b 1 £
o, s B b Pl o
atﬂﬁwg%roaré-gﬁfgfﬁ‘f ‘tfygﬁ?s"lﬁg eyRéth t6 Mbheiawly bayreajlee bf dhigh that

e statu e infusion should be given the .
lian beéroprepaeciadbyethe, instifation webeaisgp dean smatEenehaltuptioppThe

gD &0 Bk Soth MOte P e R Aqars 5 Bgg b D AL e Batet
qﬁﬁglﬁ%ﬁg Lvitht@tdenBYy draue dafsl Ridcrd fidie i digplepad bit of ldeugs to

Si o The care managenent system utilizing the
ki catreanheradelzgescyd 6Blos fdadere capuosthahihgiemsrgencyand the
i nfusion process in a real-tinme manner L d] "t
e AT s DR ER DL b A e B B b I perients

gated throughout the institution and allows

intervention by nurses or other caregivers at renote
| ocatWhils ond particelssemiodiffent ¢fcthe presemtdayeniendgs ResR

syste 0 is . directl i nked t he care_nman
&jenien avovheriehiog ratmbeRtntsey ek By apahag ST pegrork
26 g)ggs%lle.n Gof SRR le [helNerialias BRGYdinidht S8t hagh delient
status of ongoing infusions, as well as in scheduling
syl B deprpal infiGoB. fethisetnfigusations clinicalrdsvicas 850 aies.
I n anot her enbodi nent, th resent i.nvent.i.qQn i .
GOREEIan DRBRASS DHERDIOBTAG AL e B GE 116 By yadute e

O WRA cﬁhd/t?@m 1R 1béattd &tside @8 phiRate robmy semi-
%%%%ﬁ%¥é§e ecteaQ%y t ingtitution to be uged in an
giiveitg esvny osvhrdadreanin thiseconfiguration, there is no bedside CPU 80 as
described previously. Instead, the bedside data concentrator 220 is connected
through an appropriate interface and cabling to the local area network 50, where the
data gathered from the clinical devices 210 is then available for processing by the
care management system and display at the various monitoring stations, such as
either in the pharmacy or at the nurse station 70. In this embodiment, there is no

bedside CPU 80 having a keyboard 82 for data entry or a video display 84 for
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initiation of the "Code Mdde" causes a tinme-stanmp to
be placed in the patient's 15 MAR along with the

WO eaniasys of the drug selected fromthe di spl aperiub1084/000443

of drugs to be used to treat the enmergency. This

.and tre
HSERYICS o8 ERl Bt P BRI RF BBt irtarBrgort cRocistived
previdielyp ed davices mayAiRo dhirheniens vasH d4ch Wi afdtandi nent
of the present invention has been 20 descri bed above,

BOTEYIAEERTIOR SYSHHR P by arirderss rafanshe care rranagerrent

te oSl hl e. For
a1t er b Yt dh R TRt b s R 2t
epicte@ie FEG 9. MnfthiGenbodimedthihe Oy &UmAthMitorfol sBtfAk are
devices 210 are connected by neans of appropriate ‘

SORSE el H8EIS ARPIOPEiBle] ingrRes and fahmctsqaumgjm a0 RF data

goﬂégﬁtgéetorg?% 1%? 1%%\9?{2%319%%@%1%5&%% qy Q,]E)f?ogllsr? g%ﬁ%egpvate rooms
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CPU 80 as described previously. Instead, the bedsi

brasileese eenmnepigd 4o an RE tr@smmécmw Bhr AlhghREN

f t rea
A AL i R N
dtendes €9 0240 theShdrbRie réyddr bahkl ﬁlef RF dea%ﬁ@eﬂtﬁ%l Y 5t&ched to
care nmanagenent system and di splay at the various

the hoqadpreagetyarkisen I hus, axhergvesgbding fienotiraqiitee tp manmm yvery

il abt B BUFLLRIN, Moyl esSPae B Torcaupioss 210

ARt Faycole 19adtr 9095 shtaiRkaYs ¥411%9 ﬁuox%ﬁl %% 2084y f&%@@rﬁigure the
PCT/ US2004/ 000443 display of eith er clinica I cé

nadiest Weatinent asea pathpermostiy foyinagiod the otserdetsmblibg.d
al so comuni cate with each

ot er At SRR S ¥aBofReaimay w5t e et nenvork
Joeangigufationrié BeywemIad. 1enty afis E&ﬁigﬁﬂtﬁ)n”ﬁﬁm&tcab]lmg

system | ocal area network is depicted’in FIG 9
qoRnectmgbe pharmacy (P8, fthd mursestation mnuSmgthIﬂ @0iand bedside CPUs

f
R RAT Rl s S PRRG Rt eti? ERER R Eafk Semeae pmpmging the
At stiver Qﬁfﬁﬂ@@PtﬁRﬁbhﬁﬂﬁcy THN60 RAdl Eé‘(ﬁsﬁder CPUE 80 and chmcal

sem - pri vate roons or ward areas of t I nstitutl
demices padpe barcoldavicadass Bl@naededtr toRE tresditer/ S eiter QBI@ In

RE t tt / r
e A e T -
SOﬂ:f 520 ﬁh‘@hcg@&lﬁﬁ’ﬁ%‘i’ol{ FaQBr 4G, 15 ﬁ@ﬁg@éstlgqﬁw&%%agﬂ? Such

t he barcode reader 90 to th concentrator

azsygtem wg@hd@gldttmnaﬂﬁ ellow <feu1 thamsaofpirmbikcdiputdis @35, PDAs,

ns [ ed to connect every
sHifattCArds and’ O%Per cpeglces suc 1 as pcgﬁjablie medication data carriers, described

more fully below, having RF transmitter/receivers 230 or other means of wireless
communication, as have been described above, that could then be carried with
physicians, nurses or technicians as they circulate through the institution. With this
configuration, caregiving personnel could access the care management system
either spontaneously or upon notification of an alert no matter where they were in

the institution at any given time. Such a system would be particularly useful in a
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patient treatnment area. Additionally, flexibility in
| ocating the clinical devices 210 and barcode reader

wO004m728R% ai ned as wel |l as allow ng the abilitBCT/US2004/000443

reconfigure the 15 patient treatnent area w thout
costly rewiring of the ethernet cabli ng Yet anot her
leegdpaiitution vdfert beregizing neEsoanelEe %1kgly§f> Arespentiblgfapmany

hggﬁt\{a}o %ﬂs&?%@%%n;{eh% Hﬁ) ﬁléf{osf tg% ?1‘% or rclgfgch%é]ggjp Inl &c&ﬂa'aﬁce

“R{ﬂl SP?(;L%/ Ogﬁg’plééaﬁt RVERBNSE atddaatioy ﬂé!aB%eQBm&Q“MMC”) 30,
clinical devices is elininated
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file server rs CPU 70 har
mgapRyy dt SRR ggo |1§ mogéqed% g%)n& m%ﬁéé f8n @qume 1e1s or
Q%S%Fﬁnét’?% H%?taerﬂlﬂeooﬁﬁhé?"_caﬁd g‘ﬁéfﬂotﬁregﬂahﬁa: giedi@ation
I's

manner, all of the information is
atifamistatidnetbviderto dghvarmedieationdar patient. Varinys kypesof by

rwotod Eanpe R PR RGO RLR ipsele

c%L 91"41% H{fohﬂa% Sa%oetf i ﬁﬁta@hﬁomtmme?&ammwtm%
ards an ot her devi ces, such as portable

aﬁ&d)T shlei affectbaifanahcatioss, sa,nddédlrali}’b@dlbf&ftﬁsé)ffeaﬂab@ﬁh@éI ow
having RF tra mtter/r cei vers

HiGedings; For ﬂé‘b?ﬁﬂﬂﬁl’%@f‘%ﬁ VHLORINE! %ag'eoﬁs dgélgr | lgg@qgo
gEuIP HinGQ {'Hag ihd16de ﬁe 1ﬁﬁ5ﬁdlﬁﬁes\fdﬁlﬁhe@§hlﬁﬁél@ﬂe@®$ hrrﬁu;rcﬁledmgr

nicians as they circulate through the |nst|tut|ch>
adhtihistrbiien parambtegy sadh &Srdosw @@FIWIW@ op @B AEI QR AR other

accgﬁs}’zﬁiﬁggflﬂlﬁorﬁ]ﬁgggg hac§t %(frl o eg1n rggrtlgglrﬂeorv&{ rates and
IHHMO%r LH@[‘?&{:S ngﬁﬁbgi‘ﬁﬁlﬁlﬂgﬂnﬁis C}iu@ﬁﬁsl tAddifonaity, Eh&)guldehnes

gl ven syst em woul articularly useful

mﬁ)y anco'ﬂﬂpa‘éDg&ﬂeldmaf%mvag dilsg@(dzmm@ma]mgl appseRyéate to a
é@tﬁééﬁ%ﬁéﬂb&%%%aﬁﬁéﬁ%'ﬁ BepRE R RGe e delif iy bakneters

gﬁ?%e(ﬁléa%oﬂﬁ Lsufff ad ﬁ‘l@dﬁﬁt%h AmPiidiratibe dirkaed to gcﬁlatrlc
accor ance aspects of the present invention,

perikiteiat andmndalogp@maeMar Gugieh(lea\m@ psgde inedwded that are directed
enbodi nent of which is n FIG.11

@ PO b SIS PO TS hA LT for
lﬁlézﬁi‘ﬁ'g %?01{19 i foat (Hr pARLI R (oA “BAABIERT BF Sda24 basel Beused

i'on use a nurse or other care-giver to
Rere@nail e weiitedd lu;nthoamhxmckmrthe Ao e wpadkastis coramapsy

medi cation to a patignt us, ty nf.Q tlon
Wl s STReriers st et Reedon of BB,

! Uharifetds to b bl f
R A L RGN e ;n‘afa o
béiflg rafibeat &&ﬁnalmdd asihg enappmpdat frogaay sengrined in software or

libraries of established guidelines for the
adief 8% r ati on of various nedications. For exanple,

the In one embodiment of the present invention, the MDC 30 may be interfaced
to the nurse station computer system 70 (FIG. 2) or any other of the information
systems of the central system of an institution through a cradle or other docking
device that provides a connection between the MDC 30 and the care management

system. This information may then be processed and stored on the care
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gui delines may include institutionally-established
guidelines or limts on drug admnistration

w@a0oaneses s, such as dosage, frequency of PCT/US2004/000443
adm ni stration, and other delivery related

i nformation such as, for exanple, appropriate. flow
memngementcy s, AF heipieraation mémefcemnﬁ% fhg care
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el paResy it EHEL (B0 lriths SR as e R e e
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T

&AL iRb %edMIK,CB@dSﬁﬁ)ﬂdrg/, Iikﬁbhh@twnafontaﬁmchmthmetge MIDE, 30 may
such as chenot her a i mens or reginens f

y
Her(@atmmgcaihd dﬁp@gh £ Mpg‘(mad;l@, thanHrse pRdion @pmputer system 70,

abase" "dat
niaes CongunBptionsisid 39 fo afPobBE tuelBhficdted ystonto, 40, 42,
48Sarfan9m1Q té’matlﬂ\mliﬁ rthé MG nidydie dapablelof wisless tomnamicsieh
refers to a collection of values or infornmatio

\mtlgamy ged] of tereterconnecigrbsystearsedd, fh, S aé}drf'gnﬂ’e?nya%ther
agp Ie of 25 being retrieved and anal yzed usi ng
13??”38?)‘? BYi% % program contained in software or ot her

f or My eM1618RROB i BRtierF00tdeacalle sefefs torudavidedhat cohtains
MDC 30 may be interfaced to the nurse stati

modipatier alet mireTosperficinfpymationdif/ ot dagabagss qrﬁg)raries
mﬁéﬁ%{zﬂ%lﬁtgﬂhf)#@t%ﬁgrg efélrélg eéﬁ%?%&f[heé ?(éllg\{) girbf)fnegﬂ:atlon toa

ﬂeﬁl\éh‘t: &5 Wt asRIr QY infl@8ctionGiafieation Br bﬂbﬂmmntdmﬁcé@IﬁgQﬁ)smble
and the care managenment system This information

dingrsideecffrcts; end dut wmoreblsrwgh gt itrran bgcarreg ey nurse "ot other

2004/ 072828, PCT/ US2004/ &% :
S SR G O RS SOt ATHIRT. e Helfthorfed in

P@@&Eﬁ? BLIoSY HEMND3 Y Blaly Wéopsilerd it bé idlativedysthtionary in that
I nf or ma

tion S stenms over the conmmuni cati on syst em>5
itris adsbsiatee Wit elthenfa@amﬂaas @awmwrmﬁéw@ﬁan admyistration device.

t 20, f
Ebe RORE cltee Hhe Bt vmias T Rud TR Bey Spipisgfroime
&%&ﬁﬁn&t ﬁ&ﬂeﬁfbl%w&k% thMShRMnEfon Al beheniM@icated
cradle into the MDC 30. Simlarly, information

bemteai tedVIIE BO And hienMbeyiGs, stop assempyipsy Medigasign

t hr ough t he, NDC c th :
safibiieson delnes HE e Enints St SR e P RPRHE Bovices and
hRQien t'ﬁ{e%ﬁ@ﬁltaﬁ gls%)h%(z@ 5’571(1%@ digfay deen it BoRndr %BJ,ck and

ternativel be capabl e of wirel ess
mhnmﬁmona{qolm) BOchwist ma%mywdcd by 1and{C geap prray ebhRECYH OF

Oﬁ’lseg',earlrl%l azc%ta é‘rr(l)tly r%%émsdfs%c Qg a ﬁeybo%?d,"i‘(réypz?(f, D&Ereen used for
handwriting recognition, or other data entry means.

A general concept embodied in the MDC 30 is to provide a system and
method wherein medication administration parameters or other information entered
into a medication administration device such as an infusion pump, may be retrieved

from the device prior to actual medication administration and compared to
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institutional system The nedi cal database carrier 300
generally refers to a device that contains nedication
waeaior2spat i ent specific information and/ or daPEESHES4/000443
or libraries, including institutionally generated

gui del i nes for the delivery of nmedication to a 15
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bedsi de. Alternatively, as will be described i

tibspaaimetsed @vmfomeuwts@dﬁﬁv the megitafionR ?@Hﬂ{lﬁ%’é’nr&“ﬁ‘e are
aégxlto%tglp‘%glngléaﬁ 'utgg 3 1%11# te{gﬁtbhslﬁetd Oélﬁdé’lﬁl%g’cthéﬁ £dindidafion to

patl or ne

HIRA TFRESE LR il 1BeNd f@rse 80catbeipend themysatuay themtegn
storage capability and technology for interfacing

mwdlctatmn@dnpms@atl@lyét emor network so that information
conmu e bet 0
devi gz?maélc{&g( ﬁﬁ%%%%atrésmg%d&%l cgﬁ%% rqggreﬂ;agﬁlgf Fon

iBRVhEESy d6 hbithedlhdenitiRBed peiliciagesya tvafmﬁg gnalert is provided to
noni toring devices and the |ike. The

thewersa ov tate@ir $ipt ape 9E MOEhPITAMEHTHPL %POYB‘P%’% T?HHH%SOH has
WElll tg?crogotis? eritgrﬁg él)lto (ﬁéj ﬁl%{lﬁ%tl&b raﬂﬁﬁfcl?hgﬁ ‘ae@ée aa[hd'—tﬁQ or

at nmeans

c%ﬁ%@tl@egaéﬁoh%)‘ BRAkEkridk ey RAdire@bsfor cemedmsm iﬁ(hmmstratlon can
handwiting recognition, or other data entry neans.

pgierial anoth&c epbodinisod |ﬂ@fdmeﬁlcﬁh@n aungiration dgvise 8’\‘/33’&? a

t d whe
sharieDy o Pre] fon TSk RafRabh BTGl Rh A
2B &3 élgﬁ‘alm He¥Da B@thad mel @Rt aas favoraifleiginen

punp, nmay be retrieved fromthe device priQor to
movidilg arbudli-sde agninshneionicet adainisirateR ot BePAEHEEII08- 30 WO

2004/ 1 US2004/,000443

dat aBHEQR SLpREaTee by soptPhOF PRk e pldidlion
ddmihRGrati6N b%ﬁ&'tdﬁ?@éﬁﬂ?&ﬁfaﬁoﬁ froni b @igdedation aflmidistaticni device,
Institutionally established guidelines for the

ardindtoriieg dae oomfmﬁnaalopatpmmmarvaﬁ@us arseeions|ip iis gaemory
conparison i a that = the I
T rHE On s o e TS e sivn o patient

sleyt éf@rﬁra&@ﬁrg ah @s caretdindr iRy feul nmrmcm bh, atient
est 1& éﬂti?e{j gul de1 [ néls tsher€1a é;n r|1nd| c}éte?lor?to e

witdl signs |11$fopnmnnd edanyoothhieinfenmssion soegi o B W@.Of%ﬁﬁid %?NDC
urse n be medi cat i on n
T
r@v Bﬁﬁ ﬁﬁ'@%@&éplf%ﬁte tAERAITRE bPmedRaN@éat et infditation. The
guidelines, a warning or alert is provided
ﬂl@play of the MDC may also prov1de a care-giver with messages or other
information, such as warnings or prompts 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
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10 the nurse or care-giver that one or nore paraneters

or a portion of information has been incorrectly
wenicgzs28 nt o t he nedi cati on adm ni strati on derRCTES20841600443

that corrective action or an override is required

before nedication adm nistratjion can b(?qgi n, | .. )
camephefithe iysaiionnThatiha devisiedhatirere! g meiiciiiogadgpnstration

device may be . a |.cal Ly i aht bi f o0 Pe S&iRNtak NG
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ey?dg@%l@,' buftheMikied MYen 3Rk ivatpuls asdhmea pooessemsapable of

rabl e, thus roviding a fail-safe ainst . .

companngihe reatinediinformation taomstitEopally %&bﬁl}%%?dq medigatigs

0. typical | il al be.. retyiev
odhoiiegelinlin Rt AR B efuflod # bt due
irgéfae%i@n estinGRioh QRdRE Bl & ol pbesible eMeadtlectsamut fienprogding

ata or information concerning various transacg ns in
an fisdicatonrof tixOreselp pEtePOIPgrisoTeto; aH P5CAFE T 85t ent
rregi.nens for nedicati.ons. give ' :
oSy PR Pri A raPRri D, S af eSS bhuf ol sLEHplsHTfe MRk of the

pRGUL PP on0 2abAi@iBulafltatieiftagesus albsdigient inthatesatoriog,
or any other information sought to be recorded.. The
iMdEnatien atmyt tiegnedieasion adatinisBROH FBHhY IE M Pni ng

I, . d li datj ) '
i e aRe A Sl g o REoFEA U B8O
62y BBt Rtiedihad 2Brediisl, ay thefméthierydhaRID@BSamtil the MDC

provide a care-giver with nessages or other
J0ntastahtishes 2 conwhnmentigarasnnesiion Wigh higpate Panagement system,

ta related to nedicati i i |
i SheepB ot tne s 5 MR B g M B nal Bt Oy er
c{Xﬁﬁnﬁ'\%C&‘at@@td‘tﬁS dafeQharm@Bahi syseit &id ingorpofadedriate ome ommore of
e

for storage in the menory of the NMDC.. 30
Atinbteutpeeinformagion detabesess thiaulux:ﬁ@cﬁaéﬂbéS%th‘rléFﬁ #

herein, it will d , ~ |
S in e B SR R B 8
0209410 ARS8 ABNRGT HdS20RA ARAGH "texas €Rtloop" ¢ifvaring that the

invention. That is, a device that receives nmedication
rghtinnédidatian ihombeaor giverot the ight meererde theight patignt.

medi ¢cati on adm ni strat.i. devi ce,. .

exa n%l%é FX%&enWS}S%%?Wé%QP% Preg%rﬁi it eulﬁg]'lggﬁtﬁg llj\fl rr]% t PR gg

&1@&5@%3111‘&@&_@@*‘ -r§nal ARABPAIsIRGNt hEPDECYisueldas a PalmTM
Information to institutionally established ms% cV@ti on _.
Bil@dmiany $Dratinamggithee i m epeietingsiennanthe Windows

i nformati on or ta, such as_dru i nt ctlJ
ORGP 287 aPD KoOPPEER B Sk cofptldteon Bfler portaple
@(ﬁmﬁ%ﬁtgke%sf%[@\’fﬁg NOC eyl a CobprR a®imdriderd @shlat tiafse tiwe are
conpar

ison to a nurse Or care-giver before
epablei oftpradesing efid storingldetat sush as theaApsriranExpgspBhgrard
"\lmhtle Lseagfcs?lc l(iieacr:]estig gd\?aimrtra?gegfls }nht‘ﬁat devices having a suitably large
memory to accommodate the type of information required by the present invention
to monitor and track medication administration information and validate treatment
as well as retrieving other patient information, are readily available and relatively
inexpensive, thus allowing an MDC to be assigned to each individual patient, or

alternatively, to an individual medication administration device, such as an infusion
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present invention. A particularly advantageous

enbodi nent includes storing 10 i nformati on about the
wore@isozseoN adm ni stration, such as the nedi cap@DOS2004/000443

adm ni stration or treatnent paraneters, and/or other

i nformation, such as the |dent|ty of the tient and
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nmanner resent invention "closes the | oo
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resent 1T nvention

dpeicala®Rg] wHelets & diﬂﬁﬂcdﬁﬁhd drjdewisioh abnwlmglltsadwn power supply
assistant™ ("PDA") such as a PalnlfM Pil ot

A b s cianr Gh tipvention
{
iy B e DT Sl YPHEPaciBnf 8P b RBREOBPA hGicaRon to be

denSeiéo H’% YtiéltS SuElp apvit&amay @Ap&rallyaﬁdnm:mmdmbd&ger than,

that are 25 capabl e of processing_and s{ or i n dat a,

m cmrmle,t seostegsstarain OERiRess cd gad yphinclupg IR IO
deV| c

S ST M e e e

térﬂg)dv%ilﬂd) beduimblé he upt esentedical éathbasa caltrmr
rmnl tor and track nedication adm nistration

Ahémamly,dhe ambioddad pTaeassQIraBgIRRIARTY THYY R iteggated into a
%l gq\ﬂ Otg?reéf)lg??vg suélggsoﬁr{%ﬂs%h E)/lﬁ{lﬁ Egﬁfék b Vice.

i nexpensi us allow ng

an MG ah6thBeedbSdifat shéh fawhere it pitiduaspepsia asutt,oror
alternatively, to an individual nedication

medicaliet aduinti atiem/ deice syppdular and inglpdes Bhedvagesip
2004/ 072828 a4/ 4
R0 pdurs (UM I mEATARISEHEAS R, &R

SObYLE dew !\@I@K’FI(SN@AEEW ISYETEM Nithe eV yay 1nclude sufficient
transportable. Alternativel t he MDC 30 may

mdgwahnradlg tn parfprrd dhd Bactiomet smMRicieln wih caes |ﬂ%feAPM would be

enbed SSOr ¥

e R D e T

rg%te?ﬂ 80, siBki&le apthidcoriRkibakbseehiag nastllﬁﬁibnat guidelines for
t ebook computer. For the purposes of the sent.

edization mdmrmﬂtmtlan oz othiey patientpecd P& dryg %R?ékf%cdp rRRfigpdybe
us&l tg %\élln%grel VUI g Etgt(e)rre%tmecgcﬁlon a%rrﬁﬁfs&gt?&f’ﬂﬁomloﬁl ch %‘ﬁ@ameters

before beginning administration of a medication to a patient.

It is not unusual at present to find patient stations having a computer 80
(FIG. 2) located at patient bedsides in a care-giving facility. Such stations 80 may
serve a single patient, or may serve more than one patient, depending on the design

and arrangement of the patient area. There may also be a variety of equipment or
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for input and/or output of information, whether via

el ectrical, radio frequency, or optical neans,
woweeesss or direct contact, and which cont ai NBCT/US20041600443

power supply. 10 One exanple of an active enbedded
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ARSI 2AopnRg e aNiAyaned Hreghinhikg Module HOtsr deviedsesuch

ALARI S Medi cal Systens, Inc. NMEDLEYTM.MEDI CAT he APM
SAPHRY SIGRSTENIOF ARmARPILRFe REsipged g peing mupntable fo the
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dueh @k eRidiRMorsypianey nonibrsanay hiso phaprseyr fonfior peat olothe
system 20, and receive updated information concerning

Pratitutional guidelines for 25 medication

adm nj.st.rat.i / dfi€h dat
ot or Rt 1eD  BofprRh L8l AERLE ALy RERR. Mpi i RRRE i data
pEeinaAlchOsh REMIIbS) sirkhiaaRS IﬁZ)S’elﬂmi p«mts mrprppnaast ers

bef ore begi nni %éadm' nistratjon di cation t

pamingpication porés Hiat allpwy &ﬁ%ﬂmaaion@pg éig,ﬁat toy mﬁulﬂgqtg%& and
t at Eg?gﬁgg \éh{](gr &m‘f&ﬁrﬁ&‘ﬁ@é égin Qlﬁk?g J%?uﬂl&%%h%’clﬁblogy, the

rdes’1n a care-g

Eé(ﬁlde%%l}ﬁﬁblﬁﬁﬁd cBﬂic@lﬁI@W&:e@nﬁﬂyﬂgl ofe:npattecbm the bedsidg/computer
serve nore than one patient, dep endlbng on the desi

hdbr aalteanngivivbh thofmenbe perneetsd. eifhienbY THE & WESIes Sygtesle to

%@-Fa%gg'o%) o eg%%(pnngéﬂl{eﬁ? (53% Pﬁégﬁ%@@iéc?}égﬁgg such as RF, IR, or

bedsivielcsosmuinanicdfon PpAsILs of such devices are a
bar code reader 90, a printer (not shown

moni t &% dergribedipravernslyo ane B@rtw%HV@éY?m%@ggﬁé}? F@%PS\W%P%@
Pﬁ:gel ip oe‘%]ﬁ]?)}l rl]r?c&u(?%%taﬂn%bcsw @IE}' %ﬁ?%%&%ﬁﬁé Sf‘&qnfn‘amcatmg

her exanpr es 0 suc s 1 nclude

HFon{tieni 16 And E\in€ thedmedickticsadpainistration dexﬁcepaud tmﬁnstiwlon
ALARI S Medi cal Systens, Inc.'s MEDLEYTM MEDI

SARETViCASYSTEWS SOA@tn@nw@eﬁSut%C@Pk&!t ior EoamEps, the MDC 30
may%e unlalgrst dzc%?fncﬁége %ﬂ S i o?ﬂm1% %“c%fnmumcatlons utilizing

optical or infrared transmission, magnetic 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
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Patient Care Systenmt to Eggers et al. in which the APM
is described as an advanced interface unit, and is

w0 nmenmsesat ed herein by reference. In such sysSPENUSHENG/000443
i nfusion device may be nounted to an Advanced
Prograngm ng. Mbdul e. Qt.her devices,, such 10 as.a Vv
dsvghs et WBPIoB CoRyRNEIGRLons 1Y U b ety &
WRHB R okl A1 5,3180as BbfedestAbSinaRe PEEBSUY.11x
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stdndhrdas Wiaeldssaecloologeydre deogyedtocieate wmwgy
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qsppmeas i pol Bineadu o Sonr ARAGA R FUiEpped
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FHHTHER coﬁl,%ﬁrﬁ@asddﬁaﬁyevﬁ% t&l&ﬁ%ﬁfetf%ﬁnto‘f atrB@oRadsédBedded in the
conput er , or, alternatively, they nmay be .
edibginedimiaistthgon byvivée toe omilwly efjeippedYERE 0 arcalgatively,
the facili ti;gcommni,cati on, syst em 30. usi r][

o adRARIIGiED R FansEnies/ rqeRiven for USRIgsSo, |a\ér\n.§£e%eersc%nnected
|.GakLan (RE $s ' B SuhHs | dta igne

B e g S I B e

transanitéddiréotis] tu dasceiver M cBAnayFheGrirgd jnto haetwerkawpeditgernet

of conmunicating infor [ to and.fromthe
oretheraichBorkdape RBE ifg% Nﬁé gbthe e%ﬁl?g inieBIpH 8y D crBple of
LGRLh REh ' e t RehRAbEBY (such
e e D i b A
fhosesdesotibdd ini [EEH 22,1 lchramd mayald wied thrtoughoutgeare giving
optical or infrared transm ssion, netic . . .
etits piePLHE dRdyaT e TR R BIBHS O G i devices.
wirel C I i 8. . '  naril
e
B22riB&) in tsirancRardinfeidioplohmgieeses imhrmsatB thie peineiptes of the

Internet, WAP or _any other proprietary_ conmuni.cation
BRERTHENVRaFiAR may) adsa bomuii stgns f@@\}@é of ﬁ@’?é eHpigt! dvicss

b CAE B35 ARG bR R ORI ATRSS may
glos B Aipadéntdasdingyevtso be performed using other ‘
wi rel ess networking. alternatives, .such

_ . as 5't hose .. dab
descriusgermare, fe ingtiptiens) comppunicatign §¥§tgd SURPRFEIpged above
technol oqi ' . . i ral :
e I e
PRLER ARly 200RPLEIH dndirekashitalgfacity of mayrbt ilamntelonly in a small

relatively high transm ssi gn speeds, . . .
area of the hospital. It may also include a communication system i a care-giving

ital
cr

s attsrks allowing

facility other than a hospital and may have application to an alternate care facility,
such as a patient's home. The above embodiments are described for exemplary
purposes only.

In the above detailed description, well-known devices, methods, procedures,
and individual components have not been described in detail so as not to obscure

aspects of the present invention. Those skilled in the art will understand those
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Usi ng BLUE TOOTHTM t echnol ogy, for exanple, data from

a nmedi cation adm nistration device such as an

WO pdou®728e8 punp may be sent by an internal BLUBPCTTOSIDBW0A0443
conmuni cation device taking the formof a radio chip

devees matyBapppaiches o Rourhith o HestEr bda
bg%g rérgvﬁi@(!l ARROARL L ARSHhiL B/ en[‘tﬁﬁl%h&@cﬁ dfs%[osed above are

mssion to a recelver connected to a server
deysibedforlsserig athoepitaF EfviEa@udnt) ik wel be dadtdstobd thad Kamngyistem
data is transm¢t

irectly to are
2 ook b6 B HLGUNGE TP ERR 85 e g 45 ftiafin s
t . |nvent|on may
oS 3 SpT R AR LRGN dBlivdae b8 Eﬁﬁaﬁ. hg et her
BL UEW'GIEF $Ubtad Bp@iﬁtﬁ@mlbc&hﬂmamﬂs ofitesingsniom HeFedeen Hhstated
described in

anf dgergrgds it ¥illfpavg épgqremﬁbat “Wifel ?Pg%%lﬂ%?a%d??énade without
d%ggr%%é %trﬁg\ﬁe ﬁ%ﬁl il aﬁﬂlé neﬂcﬁl(%. thé IRRhEHTE ABSSrEWMaI R Gt is not intended

ation admnistration device
tHa k¢ invedtiabby Bmied, gceprasiblyyhaagendeddaims.t erms of an
i nfusi on punp, devices incorporating the principles of
the present invention may al so be a vital signs
nmonitor or other clinical device 20 interacting with a
patient. For exanple, the nedication adm nistration
device may also be a patient feeding device.
Furthernore, the institutional comrunication system 50
as nentioned above nunerous tines is not neant to be
taken in a limted sense. Such a communication system
may enconpass an entire hospital facility or may be
| ocated only in a small 25 area of the hospital. It
may al so include a communi cation systemin a
care-giving facility other than a hospital and may
have application to an alternate care facility, such
as a patient's hone. The above enbodi nents are
descri bed for exenplary purposes only. In the above
detai |l ed description, well-known devices, nethods,
procedures, 30 and individual conmponents have not
been described in detail so as not to obscure aspects
of the present invention. Those skilled in the art
wi Il understand those 44 WD 2004/ 072828
PCT/ US2004/ 000443 devi ces, nethods, procedures, and
i ndi vi dual conponents without further details being
provi ded here. Moreover, while the enbodi nents
di scl osed above are described for use in a hospital

environnent, it will be understood that the system
and nethod may be useful in other environnents as
wel |, such as outpatient clinics
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5 and ot her environments where care is delivered to a
patient. Wile several specific enbodi nents of the

wo pwantisen have been illustrated and descri beRCT/i$2004/000443
wi || be apparent that various nodifications can be

%ﬁﬂst@EAﬁME#f@”i ng fromthe spirit and scope of
nvent ron. Accordingly, it is not intended that
the invention be |imted, except as by the appended

clainms. 45 WD 2004/ 072828 PCT/ US2004/ 000443 WHAT IS

CLAI MED | SA ndethdtl fopidepdffing idadenbiiby ihghobNashiHeAChEical
in programm ng a nedical device to deliver nedical
dewse redrlivepmgdisat ireatmentcio miratishta gompeisisgt i ng when a

val ue of ade'iéc‘?ﬁ% nsaL a%%;&r%f%%@%ﬁ%%%ﬁl%gelﬁtgrgd?nto the

nmedi cal device Ps out g

gleldenedeved iseut 6f MabeB§ cSiphiesh i catertd PAIBE Yo Pflues stored in a
accept abl e val ues of treatnment paraneters; providing

Libragy ef ecospightel valuegof treetnwent paretheteas;ue is out of range
if the canparison indi.cat t.hat the entered val ue i
not found pvr}le VRie qyaden F%P%lﬁgat(}pe e%té%‘:e?p‘f it '8 ‘\V&Pﬁ?&ge ﬁhe
8&1@pAri®ni indi0s 1B HaO the GARSET PAIRGisti{R fAbRY WitRihIRAliblaby 8f

menory of the nmedical device; communicating the
3¢cspagld vleasimt i on in the menory of the nedical

device to ocessor.. anal yzing the, stored

i nf or mat i osﬁori%{ PR b%g%nﬁﬁhlﬂg glesag?%éltg@?jl 104 mgpory;¢f the
tletical d@iicd;eporting results of the analysis to the
care-giver in a format selected by care-giver. 2. A
syst em f orcogypunifatinggherstaregdanfoymatamimihstmemnonyrofdls inedical
{‘%yice {Oed r%ic&% the possibility of nedication errors,

€ sysat m ¢ %ri sing: 20 a first program confi gured

to accept aaaBzidgReEBrddahfrREtib® i RIbERLEOWith a selected set of
adm ni stration device operating paraneters limts and

@fé)tegé;nerate a data base from those user inputs; a
second praogramlocated.in a nedication admnistratjo
device " conndiihs BiRS0r e aPyRBE i Bl Fof  foriat sefected
egoarBiggvdrat i on device paraneter data base 25

generated by the first program the second program

al so configured to conpare’

2. A system for use with a medication administration device for
reducing the possibility of medication errors, the system comprising:

a first program configured to accept user inputs related to medication
administration device operating parameters limits and to generate a data base from
those user inputs; *

a second program located in a medication administration device
conhgured to receive the medication administration device parameter data base
generated by the first program, the second program also configured to compare
medication administration device parameters programmed into the medication
administration device by an operator with a second data base of institutionally
accepted guidelines, the second program also configured to monitor the comparison

and if the comparison exceeds the limits established in the second data base,
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medi cati on adm ni stration device paraneters programed
into the nedication adm nistration device by an

woperarases Wit h a second data base of institutiPCEUE2004/000443

accepted gui delines, the second program al so

k) - ' - he. j d if
ERMAPHL BN Do R R Ao AERBR B fie] el he
SRAPNERA 0P DESE park WD 2694100 TRBARI BET (SRR QBOBAR; and

provide an indication to the nmedication adm nistration
devi ce opetoatpYniEdian means Ipr eypammisatiapdedndiggiion that the

araneter, is outside the limts, in the.secaon
BRLAELEN ooBnilk Padiel T bufll Pl R ARGEPhdBifhpse o an
Eﬁ&hﬁﬁ?&@ﬂbﬁbat the programred operating paraneter is

e

out si the limts of the second database to an 5
event | og database. 3. The systemof claim2 wherein

the first programis . confiqured to.be executed_.on

(1T st S comp e sEaLaF et PR AIer et Bl G 5 confizined to be
IR ﬁf’ﬁ‘é? Eoﬁ?ﬂﬂe??e ardle FOREIBYSLRERBh a8hRhiBr&ion device.
wherein the firs proé)ram I ncl udes nanes of drugs and

associates multiple operating paraneters with at | east
one of said dr u%%.a 10 5, The system of claim 2
of#leg 4

wher eftn t hEhes®e ihergin e fingeprogiam @elydss names of
e i i co i c L e )
AE Rt S AR o ey BB e SO E BE L drues
is outside the limts selected by the facility in
whi ch the nedication adnini stration device is |ocated.
6. Thé. sysTeasystentofelamp? wHsran the fegondpiiogtan eauses the
resented.to .the. 15 operat.,or, furt.her .querie he

S E0R gy B s R Bl 4ol o Joperator that

%@ﬁ%gfﬁ%ﬂn&@ﬁu hpRs Gatantiter i% outERR thY Sihfiselectel dlythe facility in

erelrn the processor of the nedication
adntnibs torexdi ¢adion ddmimistratipmoterridedaldoptedonpar es t he
programed nedication admnistration device
par aneters one-by-one as they are entered into the 20

medi cati o 1 i L at
e on TREE SRS S R2 RN S Rl ahar A8
destiate fankleri querel tht ebyrapras entvhethor thedipeatoratesivés toreverride
progr.am paraneter being outside the data base as it is
desri@dicglon.g. The system according to claim2 wherein

the second program prevents the operator from
initiating operation of the nedication adm nistration

25 deyi ce DREg st bhelhgal vaerdih tike RAtERst @ thd aieditation
outside the data base is presented 47 o
administration device automatically compares the programmed medication
administration device parameters one-by-one as they are entered into the
medication administration device to the data base that has been installed in the
medication administration device and immediately presents an indication of the

program parameter being outside the data base as it is detected.

8. The system according to claim 2 wherein the second program
prevents the operator from initiating operation of the medication administration

device once an indication of a parameter being outside the data base is presented
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WD 2004/ 072828 PCT/ US2004/ 000443 wuntil after the
operator has either changed the paraneter to be within

w0 ba4/72828 s in the data base or indicated thaPCT/iig2004/000443

operator desires to proceed regardl ess of the out of

A e PR RLEE has O e EL B ARARAE) e B Th i n
trendata bass o tidacadel that the appracwralesioes tatpracdedcegardiass of the out
di Bf erent fromthe nedication adm nistration device,

8% iy PR onpri sing a program for controlling the
processor to anal yze the communi cated i ndications and

to generate reports related to the comuni cated

i ndi cat i orEhe siBtemldieosst RrolSacD  WhetdinttBe eVét MHdatabase is
wherein the processor is controlled 10 to generate
plepuking mewprpssopited sdthacprogessor ahatlocation diffexest G the

I . Si ity aof i cation error he .
P AELOR b RERSh felicl s RS ER BT ELp Rl Kropgotine
therpro®dsyorfto anslyed ihegondairtedtedididedaasss Al ©rd¥Btia@epdas
a_processor capabl e of being programed to nani pul ate
rehated Hnthe samngpveaied iedicalionso t he nedi cal dat abase
carrier or stored in the nenory, and conmunication
means for receiving information froma source

extermal tiheldySieAPRSRin SRt ANRSS WikdrEinGhe BRYe@bs & dodfrolled
transmtting information fromthe nedi cal " dat abase

toaganiemte taportm having pped-selected feniat. 20 a pati ent
speci fic asset having: communi cation neans for
comruni cati ng nedication adm nistration information

fromihe patd i £ . j.
dat abase ¢ a%}Fs?%Hrl ,f&f/\}h%gﬂrldéfll% ﬂ%ﬁ@%}?%@%égﬁf Hﬁ%ﬁ?@ E]ITglisétéhe system
oedpgsahg:on admi nistration information received from
t he patient gci)eci fic asset to conpare such information

1

25 nedi cal® %&@@bﬁ?ﬁ@%t}}aﬂmgétored in the menory
of the medifahodhrbanfs %ggdﬁéagga@ggn%eﬁﬁmgﬁén an

i ndi cation o resu arison. 48 WO
2004/ 072829 reXEsdS2PE¢ 00DiAG progZamitied t6 yehgmlat isfoahfMion
9 wherein the nmedi.catjon database carrier conprises a

HoRTapIcatcgdde Mhejpedied detihatriArde orstered Heths yaerapny, and
accordi ng hanalAldmog MAAGS %ﬁe&&@imﬁ%‘fﬁﬁﬂat@érpﬁgﬁm source

external to the medical database carrier and also for transmitting information from
the medical database carrier to an external receiver;

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 manipulates medication administration
information received from the patient specific asset to compare such information
medical database information stored in the memory of the medical database carrier

and provides an indication of the result of the comparison.
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prevents the operator frominitiating operation of the
medi cation 5 administration device once an indication

w@booa/opesaet er bei ng out si de an establ i shed spET/UE1003/000443

guideline of the data base is presented until after
the operatge syhas @Ficidiero GharRephe hikliQfoaAMBBhsd Q&
within't heﬂl is?;l?(ts Q?r? Jtﬁ%e ﬁat a basee 0|r1 I ndi cat e%l t hat
tdmpries b poonbldelata @scdssingrdeereed regardl ess of the out
of limts paraneter; and prevents the operator from
initiating operation of the nedication 10

adm nj.stration device C Byfol! ' .
ar anbter WEongeBAERABR M S e AR 8o proppom:
gui del i ne pdvehfiahé ap@atorson hitktRgepeadioand tiy exdichton
the operator fromoverriding the programto hegin

apreimigtiatian devich eneent infisetion pba pargpie demgeutside an
established soft-limit guideline of the data base is presented until after the operator
has either changed the parameter to be within the limits in the data base or indicated
that the operator desires to proceed regardless of the out of limits pérameter; and
prevents the operator from initiating operation of the medication
administration device once an indication of a parameter being outside an
established hard-limit guideline of the data base is presented and prevents the
operator from overriding the program to begin operation of the administration

device.
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