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WD 2004/ 072828 PCT/ US2004/ 000443 MEDI CATI ON
MANAGEMENT AND EVENT LOGGER ANALYSI S SYSTEM
BACKGROUND OF THE | NVENTI ON The present invention

W@E@&,@ﬁsgener ally to systens and net hods for f@ﬂﬁﬂoﬂﬂou@us

patient care in a health care facility, and nore

particularly, to systens and nethods 5 for

i ntegrating and managing information with respect to

medi cal care, nedication delivery, asset
ROl GA EION MANAGEME D) MERISNIAIEY SIS SYSTEM

Medi cation errors, that is, errors that occur in the

ordering, dispensing, and adm nistration of

medi cat i ons, regaq t her those errors caused

injury or not, s JDDARINEKONM t  on in the

delivery of healthcare in the institutional 10

setting. Additionally, adverse drug events ("ADE"),

whi ch . ' ' errars ef i,ned .as .

i nj ur i"g“;““f’f%&%‘ﬁ@??‘%"gff%}?ﬁg%‘?ﬂ%%‘%&%.ﬁ?%ﬁ i Rebodt 18 managing

i petientasrg ingriealih dare dpuiléty eamid mgreS@itBcdrly, Resy¥RSls and methods

ri ous nedi cation errors, are responsible for a =
ﬁtﬁﬁﬂlg?glj%tf“g&é‘?‘i“&?ég‘iﬂﬁ jRferagiompith seppet temstlicabeare medication
faafibdry! 38t idGRHob ALY vAFUEBY bR e 9, T educe the
arious 15

occurrence _of medi cati on errors. systens
and nMedontion erolsathatgs,ceset tpedeaik ilpﬂle%ﬁ{&in%pdi&@il@ﬁ@, and

the.f.requen f _.occurrepce and severity o .
6‘5‘%‘6’8%‘(%‘&“&%&"@&#&%% FaRgrEess o svhethop thosg erzgrg cansedinjury or
ol iafePd ipRifieh iddriti LR ' . ST
o et | e ORI LN GTR B PGP BbaRhel in ghginstitutiona
pefingwAdditionglly, advegin ditig overita CYAIR"), Whieh aicghéutpetdfent

.rl.ght _d th i.ght . fte, th I ght, nt
ST b, Sasok S ik vline i st Sies mydical
heetetict atPrepsesanifheRORE oF tﬁ@ﬁl‘dkt%eﬁ@%w]&ﬁﬁm;%%o@s, are

rights into consideration. Sever onpani es
EeFPeRsthlp Jorrfemunaher nfpatienhinjiridsenduickit iHeglisoasd Srilitebat

' ; de drinietr o]
chAad M R SR e m s s on
8y sty il 1fictogLFR Béiak 1evL1gbedH: Pekse AT iRl f]:@:itf{é)?ﬂency of

These devices are predomnantfy used to ver
SEFRTTENER gk severith b presibntabla ad verses dmgave®S ("PAINEY) and other

RUTEM GRS, 007 pb RGPl o ihhen Rifuscn biptealy direced o
itiofoltorEing five (righés’) ordthbtBs: thO SRl nlt%?igﬂéﬂfeg%g% ﬁ{eug% P‘E‘cﬁz‘ght

devices is that they are curre y I'nc
10816 therighy aweunteansi the nightiina. Syglemd andjmietheds pédkimg toanduce

' j [ t f IV i nfusi. devi ce.
OB A ) P T B bl 5,50 Y1
the Sysératonsparpak! QrRhtiRRikQHng v&ih%le IMM%%‘%EO sygtems that

rregi cation adm nistration  paraneter val ues
e dreaneddn PEyRdairsg pdminisirationischeduling, dys adminksisationt

\}?:‘?iﬁcation, and the electronic documentation of drug administration. These

devices are predominantly used to verify administration of oral, intramuseular
(“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 monj toring or receiving data regarding the

initial and ongoing infusion parameters of an IV infusion device. Moreover, even if
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capabl e of nonitoring whether the entered value is
wWthin institutionally established guidelines, and if
not, of providing an alert signal to the operator of
\R/’Q%Og@\éi ce. 5 When incorrect treatnent paraneter

(ES"4PE entered into a therapeutic devi cePCT/US2004/000443
(medi cati on adm ni stration device), the occurrence,
f e stfiempsiERBR DT MonitdERE Helhig of HRARLESE Mmi hon,
S dgfi ned 5;? an " ev_ent..g V\hiﬁﬂg sone&[)rglgg“rﬁqnglb\ﬁ%ﬂ%
abahmgisT valpesdintoa inodicaitnm adinynistatiopndedeoei the systere may not be

C I oring Jnfermation ,cancerning.an event .
AR 35 Mlonfbtd R wPL Ok SRl banraR Wk D% Ramf Sstabtished
r glidélek,R@d 10ndthef 1RbBIARE an@Y¥E ignal id e Bbiafd}of the device.
analyzing the information, and providing reports to

t he i r¥éhen ineorsert Geatment paremeter Fluesare pytereduete a therapeutic

i ' . I r . ication

B TRl R O SRS ol DO el T 68 bludBpas.of

t destribing @ prédent MOeRitbnD® désiatdids dnd‘chame WIEKSORID piERhY
such "event" .information is automatically downl oaded,

eeHehle gipdicatiompdiministiagion devigasare eapabls of sipsing figformaatian
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SEfefiog o8 chon AR DR LB Sl Higfls Bl aEigtmeving
fthe stared|“geém’ afokniaion] dnahgirlpabk iiformdidn] Ast providim@repéits to
a, predeteerm ned , format establshed by the
ithg PRiyfipR AT casgginer: dietenty.seh Bipranalion qast be dewnloaded from

PO SR LR PR LI bR
av@dd bonseiuldo ddve 2 systee dihag: suolp Fereatienforinaticleisraaameatically

t he r.or type 20 of events being reported. Such
r@ﬁ@f&g@%&gﬁ ‘_&@@Iﬂ%ﬂ hel 96\#"1}}1?*?% of EeKP 9T fgh médlgatwn
RGN RIS 186! PR14eM s‘flﬁse@?f BN HsSmhEd HOY

additional or different training 0 ensute proper

- &dmbiried fordriabysisadnepbirtag barkso thet inbtitutibrein mpredétetninad

t ul.d b vgnt.ageous t ave a care managenment
St ﬁtﬁwﬁeﬁﬂn%ma%mam 58 Toape ot GVEREVH BiiPe
Whnastiion St hakitRheIRE UEIFRSy efmedibﬁ?dnt\l?ﬁ]ﬁﬁ Shd ﬁﬁﬁﬂlﬁ&{ and to
25 into an integrated, automated systemthat checks
adratiforrareonpsotedered eleedieg ympoverentdp dedrease almdnmuoblreror type

s.1,0.the tient. Such a syste oul.d .he| p_.pr.event
Ak hreutita RabRi ispaebrs Sl Al be Zelpoi! i seBofare o
edivhaekadifinidhation dbFiet bﬁé?atoﬁ!sri@cfuﬂ_ﬁﬁg 6aditiOfal 88 HiffRént training
paraneters agai nst a database of institutionally
EsegBIe PRl admbribizaiianof meftidations withinghe ipstithélonnes.
Addi t he syst may. conpare 30 kno | lergjc
Feactt SR8l e adsfia G b SRR hferdneat Safige B Ebrtbfoes
pik tieankiots MREiceBdn ofdeS AR MminRRatid KREViddsSt apkaliRdre facility
shoul d al so provide doctors, nurses, and other care- 2

At spousLIFted Xt gt dUsybon e olerks and denusmenistthe dpliteerye df
ﬁlglédlpﬂ}t{ici/ érgf &ﬁ%gsntoat{]e })Qﬁm € ﬁc’cihdaes)rs{é% ci:Ju}fd fugs prevent
administering an 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
automatically update the facility's accounting

dat abase each tine a nedication or other care is
HUEHOBI nany hospitals and clinical | abor ZCHAISRM94/000443
a bracel et device having the patient's

| dEvers Miithatpidated paticoh irfomitition af the ®edAAMTRORE AL fkility's
t@ﬂ%@ affi aed to,a  patient upon adnittance’to

t He “Tacr |t 15 anpdgiigas! drag jsqemmirery on Weenuschedulediredtment is
hirantifg bElEhd SdMel S ' feguard, .

op ortuni ti q?%??lgb&?%toggﬁ@ﬁ{ ﬁg&gégn@?a?al%&lh iSCoung
Folelabrserharie fimshignedicationad ofienre id givéraken from a

patien he bl gad sanpl.e must, be identified b

manual linym%?%h%sgftg]ﬁ Pﬂ@%@al iagPF"’é?Fﬂessa hﬁﬁ@lehfiﬂi’lmhﬁéfymg the

| phoeire ideanfitARm) | REr é’ﬁ%ﬁ Ld gL on

blrpgcel et. In _ttr ahgs}?gra ?iﬁinsg&{ﬂ %re&p%t ent%:(i {sh%&r?g’rf‘é,aﬂ'éxeﬁld?ge
oPAEAY HRPR: pdmitiaese, toithesfaedity nfordatto ddenyify @oghticht idBfng his or
paLi ent . racelet,. mscopy the name or may rely on
et it 8" BBy E i o pE0EE bpprGun Bt R e meeifcgtion

t e {Rer ekagplef Whén 4 Blood TRAHIO i "odd:
conf i!%:iri nq_%n 15 infusion #pqnh'pﬁt o ?Iéggﬁégﬁﬁ{é%ibz%%d?%ﬂmle
mEyst dentitied bymaaually ranscribingdbe patientic namaayd otse/ or

3 Hranscribiigdhe pitendz saneay |
AR e bt} Pty GiSBiing som g s

whdrhe, amuadetce nebhniciantaAyE dssfoall Bf GABAIlY IléQ&BF b quatﬁﬂfjs bracelet
ot her h&al thcare institutions continuousrty rrve to ?

© JEReoF ray ely ontmeragry or Télfpestsiabi doutos. Mloreover,

j G ere the won 0 i ent
?@gﬂéﬁggﬁ tEl fwigﬁmﬁrifgong r%%néﬁontsﬁgﬁ W%@mﬁ% or ¢ (}{g‘}&ﬂg an
widsipndosgge, dispenssaedivdtivnendy e syl ﬁ%&%@ﬁeﬂu&cﬁhe accuracy
perforned, are si gnj ficant concern for a

Hagqr ﬁﬁg?’%ven?%a? dryg adsinighpionsmdpetienticasn Thisgsay acsdlt in an
I iREresdet arecl Lf ely by slips of paper on
whi ch P ﬁgﬁdﬁ‘gf‘ ?gg?&@%iﬁgﬁ&gg %&?Hgéwtlﬁﬁe%s&lp §¥tunber

have beepitdhead-otheriHehleifvateyingtitiisReoRiniRSh MSHAD pibide
the treatnment. For a variety of "2

i%.lt.o agm' ni-stgél g

(BRI PatC caxe. Jhepeesibiliheftracdienl epars, suches wders the evreng
fentandi ! i - s i. of paper, the

TR peives U wrond AR NG ke i hediroBE Btrieg ot even

IYiSEsY the srong svepdrrenperfoFmied, acon bignifapt @Yieéth §6r AYhdafhfe

ripponried systemto verjfy that the _Pati ent is

recel Vi ECSEYPR UL rugs and miggHprs are identifiedmeralp by Klsseof
pageplof REhitlAMe pRE&IYs i stens, that use
bar codes 10 ident isf yﬁ%g‘? ?E%Pgﬁg%gmneg?%éb?‘%ﬁ%?m%@“%r
¥yaieB BE agmrswr ephpisenbeltsis deadninisterahe padtivent, Eb#adariety of

' t 3 2004/ Q72828
B RS SRS Lo NSO 2225 g
SR pape, hOFBEHIRASINLEs SYE) SREAY) o BRAY Gn 102Gt

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
traditionally been areas where errors can occur. In a
typical facility, a 5 physician enters an order for a
WOAPUABH for a particular patient. This or dBETHELN04/000443
be handl ed either as a sinple prescription slip, or it

nmay be entered_.ntp an autonmated system, .

pasedi e P gRoHG) Ganpeie SPGBy iy o rofe to be

st Mldeon slip or the electronic prescription from

the PCE systemis routed to the pharnmacy,  where the

or deDeliveryi vérdfitation anf zontrélof madication snancistifytional setting
rovided to the 10 patient. Typically '

e i iom e By e o P RALAPARES,

l?ﬁrsfcth% et BbrdeNdr b e dhATich Brer shri@ilarPadientc tidnerdenmay
e case where two or nore drugs _are prescribed, and

lzd lmmdisdesitherfasra strople paescripiieaslipo A5 it mRYREfAisTEL RO fhe

facility, the .medication j iof |

R R e 48 e

PreSPpBBh klif aF the Blecr@fic pfeaatsfifvn frém tie POESpstemas faued to the

Once at the nurse station, the 15 pre,scri{)%)i ons.(grg i
plganacy; ndetedtie alsr isdilledngo atfibe MduREOR Fait DHBRPXIdSE L9y the

identified. fqgr del.jv |
R bl et U Sl G oD dleifies
GRS Batidn@ bhdfor pbssibleldtig ioRFdctions intthecase edreré Bvo erfmere drugs ()

allows a certain degree of securjty to prevent thef.

e powshbed. arbalsy chegk GrcepniranadicqtionbDepsiding %l}thleﬁ%ﬂﬁ% the
dr car cal k4 S TRYA | ' int
T e e R B e L Rp TR EpRBREY B0 ot
RARP6H icheldr fR diafgjorad afmuseastationg|Gnee patheamrse skgioacdess

t he nedi cation, the nurse nust enter t appf opr.i.at
pregsmipitiong afieiagain cheakef as%ﬂ%tr%? E\R&C?U‘aﬁéﬂfﬁ P bt yed
%)n dgfi\beﬁg {6 %ﬁsﬂlaﬁtthﬁ rertdlY fillfe¥ckfiged. Of commonl y-used

fugs y be placed Th a secure cabinet |ocated in an
ar ea ‘Bpieily, medisationy ase duliveredso aminsa stalibn én # drigrragoy other

RN e
ftn?}&%ﬁ$ cah bﬂ@eﬁﬂ%lé} m@&%ﬁ Gt o BarPieARIAiVIHEDPBIto Akéties of

prcally required to gaifi access to the cabinet. The
draness atahiatmers; embicoatier hokiingide presaribagsmedicaiton for a single

delivered to patients at intervals throughout.the day.
patigh s ko BEceR %Pleglﬁﬁg?r@i%imrﬁ‘? mg%eg&er&lgeagqq: #{én %er son
{RAGECAHBE td hibciCd dARAE GRlok W ohQikE HRdthy&itastioRGiventories
gathers those nedications fromthe 30 inventory at
dbhenmoslg-seddiugnmapbe lakel ird seduee eabitiet kacatgddn pageesa at or

been gat hered .for_4 WD 2004/ 072828. PCI/ Us2 .
¢lRee e pwise station. Fus tyeptary PWEW“}‘% 9 r@g%{)%tgﬁﬁgﬁnms
bt eSS RADSIhANe. deB0& @ ndlRaliof sS@8ll. Nurse identification and a
medication order number are typically required to gain access to the cabinet.

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

and adm ni ster the dosages. Common to all of these
systens is the nurse who delivers the nedication. The
nurse is central to the process of verifying that the
YOS5 cation is given to 5 the right pat PERUSION/000443
the right dosage at the right tinme at the point of

C depatibiits @f Ihe unid E6rSaich thelrueselstfiohiid ¥spohsid, YAt 8FnBR: nurses
wel |l as the nurse deliveri.ng the nedication to ensure

ofhepdakerthe migdications taifhsrindividuaskpaticuly ahd adminierghy dosages.

the a ri Lent.. Such a syste rks well. to

veri ryouiiph B8 BANEE T semS e e Bné i Sefigers e edcaton.

dThgninbes ddntigldo Berodss ¥EVEHYRE Mhd: Yhe Mt nfddRafi® Is T ven to
not be capable of 10 thoroughly verifying that the

my | e Ci i .
aﬁ%ﬂgﬂ# paiieat wethe Bl donageayithaight sinpedt ithe phahtiof enrsd Nopother

LEent. 4 ugs..a ei —
B O plily SRR Gehy bo Bl BB W megicgign o
t ensareparveifiuihar the appropriata s, is Baing giRa tH &, appfopeariPatitni.
i nfusi on. pu w th appropriate treatment paranmeters,

np : ar .
and beh aisusteraivemksowell toveriy thed pridants arp ecceiying the apprepriate

h [ r

OB P ORI YR IR B By I8 pB o RE Yapale of
hihsronghlyi veeitlyingthambd iappioprite ntgdicatibn tdpememn fseiRy dediveted to a
| ost somewhere, the possibi]lity exists of medicating

t PRMCRLIP, tamgase W%E@ IV1drigs are heng %hyer%e}?%r FAWRlE, P HUFSE &2y

AT R S g o

( the patieft oCCurs
resl hppropriate treatohent @raroeterfsy and Yegin mhésionosl the maticetidn. The
par ers. .20 Mpreover, evyen where the right
RS B cop Ry S, et %ithe phatmant infosmation system, may
AT IcRbW thA kheQRitich %ﬁ’ﬁllﬁh 1iedtcAt R if Be ibRfmation i
nmedi cati on H%lgc%rg}%%geg t egalrérﬁetiﬁ’hc’:glﬁhgﬂ{ﬁ S toaggn 15 lost
agmiemihstes hepossbility existaof medicatihgthe patiint twicen@ihes] there may

NN LT R
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even where the medication ofder 1ncludes tﬁe
in3famgiess. par aneters, those parameters may be

i ncor entered ipto an infusion.pu cauysi e
|t s Mk SUbPY Rl e BB e Qi P AP e ST pllthat RS
rediestrdtidal indBiYedd 8dmineskiion lof tHeRedELDA Thdestcur where the
treatment. One attenpt at providing a systemwth

FRgdicatipp isstethe gdeinistered using\asrautanieOr semi-eniopeatecent r y
e raneters. uti.lizes a.custom zabl e.dr.ug

SR ey B8 ATl i 2 B RO et
ndgrympied oddSineoitbct Meicagdn AnivistiitibfargRbRrd PPexample,
2004/ 072828 PCT/ US2004/.000143 o
even where the medication order includes the correct infusion parameters, 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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gi ver should an incorrect entry or an out of range

entry be atteppted. In such a case, an alert is

communi cated to the care-giver that the paraneter

entered is either incorrect or out of a. range

LPUMO7 8 by the institution where care is BEFH§004/000443

provided, . 5 Additionally, various nethods have been

ug¥er shouldemoneoradct ewtfy orrem cut bf weiné esiry Belattednysted.NBh $ubke a

del.Lvery, -of a treatnent regi nen, such as providing an

i %F%rs“?‘oﬂne“ E&Wﬁtgj tdhorae- 886 tht B pagnaster eniggedis either

r mcorrebt of o@veTalindetdstibfithdibyanP flslibtidh ¥herd Eagﬁ}srﬁ%ﬂ{g

For exanple, in one system “an infusion punp has a

neRBidgdin whi ch treatment information, including

treat .- pakanet ers at,i ent .identificatign are 10, .

gi ver %ﬁgﬁtﬁ%a? Ly o 108R m&ﬁ]@dﬁ E?]V&befaﬂ 4 tr?‘iﬂﬁg al é‘% thegcayties

famtroadiag dicdeliveialf.a tAlatrs diMeh Youck RepioRidisd inf44]

may be_BrogramTe to store i r%’orrfa?ico%el?ﬂgl f’;\te‘&lg1 (I;)EHI

dHmP VehpaRemey alsdisalgd custoiing)a theoitef ever@iralatet to a particular
' y .the occurrence of alarnms or other

S‘F‘Jé‘ﬁ@‘* Eﬁgﬁ’?agﬂf? e SH5Tei o JolPeion PP 2 TRefBory in which

itrefatBen in LR incRIREEdaeerit PatinS B8 AtienGAPRH Gfion, care-

usi ngdan, appropriate comuni cation protocol to 15

FUUT yoenhBcaRapog ofher informatinagire siotgdyfoolaterhretrievar ed

. ' i nf ( t tri.eval . |
O D W A
doehlyzerainsspas at@irbing G@ihy tidahBieh el fery XARAGk W &ulbnce of
skilled technician tine. Additionally,  the
iaﬁ/ﬂﬁ"@? RhPthshales. r Suchaystems wnisadly requirethatshe infasiah bymp be

I | : Ltional analysis .before
SRR ARl LS RSP ST hlor o

gnexrybe pentory abddovenesd $cepy dMBEQodRSentd Br HAHSR. Such
I urrln%ﬁgrobl ens, and which require attention to

IHBFenenTReyakreayires bt epgh iafusinaypusnp be ecnneeled and analyzed
' . i zed as a d

SO ol Rt AR O REPBOAn e Aty

thetinfprmpton remichet] drons thetmeemdrgtis férediyiE aaB6 form that requires

c(gc{}{irol liil\fg .gsttipen,t_ care and confirmng that the

AGHT QR amaliit ettt scbe i MR gHtpR o dRrense ifiteera are
tekIgeveRtsQr ' k= Al i di;,cation

D BT o o rorRUb Rl Cayle r X o bBERL g T Rgute

dantipy to Boprove tecefetyt oinl afficienat oftreaateriticHy gt i on

par anet er s fagfx | at er communi cation to, and

i nt egf%%"f“‘&ll PasPeeh feragnizeas 4 Rgedothdl hog dersiefoesbecs

BRRhe, 46 G ' flof e - ;
cost-effecti \?Zé 'c:)’g%ztleéil’\(jil é?(;ﬁ/ﬂ%?’ yﬁglg’l f?ﬁhgdgé%g 0 coﬁlgtollhenr%psa.t tent

aend eondirmingibadbd comec medichtiombdindstsitiomph@ineters are

Gied Blb P8 enaBE Pr Ynylummaicmediorian sdogeiratiay doies, and
which dlsoahSbdontigRRA 16 sl‘%f‘e6t'ﬁ€ BebaRG it hERMil 500 Latadids for

the analysis in a fornat
later communication to, and integration with, other institutional databases to

achieve accurate, reliable, efficient, and cost-effective delivery of healih care to
patients. What is also needed is an automated system for retrieving and analyzing
information and events related to the delivery of medication. Sucha system would

also be capable of sending a report containing the analysis in a format

),



predeterm ned or selected by the institution to
personnel within the institution for wuse in inproving
the safety and efficiency of treatnent delivery in the
institution. The invention fulfills this need and
others. SUVMARY OF THE I NVENTION Briefly, and in

pre@iteiahed §'BR ety tH% fRGRtioh 1Y SE56AR1 Wihh the HlsBthtloR 6r

new and i nproved’information nanagenent system and
usean n@momgam sifdfy and efficxmich@f tregtorent d¢livienginethd institution.

val | dat adm ni st t| on of nedical care delivery
Tl?ehmgezﬁlgal IS?HFQE’?({; “In a first aspect, there

is provided a nethod for |dentifying i naccuracies in
programm ng a rgidividaARYeUFJHE DYWENIIION. det ecti ng
when a value of a treatnent paraneter entered into
the nedical device is out of range by conparing the
entered value to values stored in a_library of

ac c Ssteflp) andin |sgeerablerms, ska presant prmeam rdarecieddo paewgnd

oo B b R Bl en e b il o bR
couabmﬁg lasd nﬂtdahﬁg 03 a!hlrﬁlhisﬁ'aﬁdﬁﬁof mb:ﬂlaﬁxcafef dedwespinaiiealih

va u,gs; storing informati on concerning the alert
f3Y-in a menory of the nedical device;

COMTUOL 631105 e SRS AAUIR0 Blhuplfh LS IRIRLY ©f

vice to a processor
pegonaing A fredival depice comprisogn detestiog whiet b vausel aetuaa&nbns et

pﬁfam%lref én%réc?mtortﬁ@%?&kﬂ %Fw l()ltl Sofgangy Q§ % ag%‘% :gfe etn value to

car e-gi ver
Vducscst{meo:hs pélbta;y ofeecaptable \pmrs pfiechtracs patmetefso prousimgvuntalert

sl dTR G BT Dl B it Siner g il e blEred
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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, provide an indi.cation to the
medication administration device operator that the programmed operating parameter is

outside the limits in the second data base; and communication means for



communi cating the indication that the programed
operating paraneter is outside the linmts of the
second database to an event | og database. In a third
aspect, there is provided a systemfor reducing the
possibility of nedication errors, the system
conprising: a nedical database carrier having: a
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sEHEANEL-KRERN ik art, or the information may flow between various

- portions of the system by means of wire-less systems, utilizing transmitter/receivers

based on the transmission and reception of electromagnetic energy or
* electromagpetic signals, such as light (for example, infra-red) and radio frequency
- ®D).

In a more detailed aspect of the present invention, the medical database

Ta



present nedi cal adm nistration activities and/or
institutional guidelines for appropriate paraneters
for adm nistration of various mnedications. For
exanple, the guidelines may include institutionally
establ i shed guidelines or limts on drug
adm ni stration paraneters, such as dosage, frequency
of administration, and other delivery related
i nformati on such as, for exanple, appropriate flow
rates and 7b WD 2004/ 072828 PCT/ US2004/ 000443
cm‘/ia\rgzgiwbﬁbrldlnbﬁtdagﬂﬁsés_qg li:bm‘g-rsmfﬁmmgmhmm nOCIIgY IS lt-and
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regi'mens or reginmens for  treating oni ¢ i nfection
or pain. In further aspects of the present invention,
a stored data base or library may contain
preestablished "hard" and "soft" |imt val ues on
physi ol ogi cal paraneters 10 (such as C02, Sp02,
respiration rate, and others), PCA dosing paraneters,
and other infusion and vital sign paraneters that have
been established by the hospital ) or institution
within which a patient care systemin accordance with
the present invention resides. Once nedication
adm ni stration val ues have been entered into the
patient care system or nedication adm nistration
device by a nurse or other 15 care-giver, the
processor of the medication adm nistration device is
‘progranmed to conpare each of these sel ected val ues
against the stored library to verify that the
sel ected values are within acceptable ranges. If a
sel ected val ue contravenes a hard limt, the
processor will alarmand require a value change before
operation of the nedication adm nistration device can
begin. If the selected value contravenes a soft 20
limt, the processor of the nedication adm nistration
device will require an acknow edgnent fromthe nurse
or other care-giver that he or she understands the
value entered is outside a soft limt and that this
value is nevertheless to remain in force. The library
or libraries may not necessarily be located in the
medi cation 25 adm nistration system but may be
| ocat ed el sewhere. For exanple, in the case
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where patient care systens or nedication

adm ni stration devices are connected to-a hospital
server, such a library nay be |ocated at the hospital
server and the patient care systemor medication
WRAHHOII%t i on devi ce woul d communi cate wit h PREUS2004/000443
server during the verification stage to obtain the
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to rnstitutionally establ i shed gui del i nes for
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RAmaishation 5y femduy ey edesaadelsewhere. For example, in the case

where patient care systems or medication administration devices are connected 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
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25 nedi cation adm nistration device falls outside of

the guidelines stored within the nedical database.

This allows the nurse or care-giver admnistering the

‘gﬁgi g@ti on to correct the adm nistration paraneters
P ht o the medication administration dR&GF/BER004/000443
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delivered to the right patient. Additionally, in sone
msthadsor detiegs| ed aspects, the information stored in

he 14 ' j d d i ded
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occurrence of | ogged 20 events. In yet further
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ks S a ] W
gtiadimpigaiyen device falls pyiside of the gyidelipesegoied within the
EeqRuI®IMbase. This allows the nurse or care-giver administering the medication

to correct the administration parameters entered into the medication administration
device before medication administration to the patient is begun. If the
administration information falls within the guidelines, the nuzse 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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protocols, or other categories as identified by the
institution to assist the institution 25 in ensuring

the proper delivery of nmedication to patients within

the institution. A nedical database in accordance with
VP 0MEBEEt of the present invention nay be aPCHEBWEEOH3
in a device having a processor and a nenory for
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the patient's be he nedi cal database carrier
|1§3Tfr1f|1ﬁ3éflﬂab%%totcd, cithsam tén medfatinh ladmassmﬂ:lo(l degae pr at another

f It t
Ao IR oh i3 as ofeRy THRaRhiorh s fminioudhpn Pl andlor
GRE7EN Hﬁairﬁdrmzttﬁh\&ﬁﬁéu ir@e ¥iBFdrP Us LIGARBORAH be celfxmiuaﬁ:ated to
syst em using wireless technol ogy. For exanple
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802.11a, and 80 mruni cation Wi thin
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acconp ess CO

mmdmnn raehmsﬂsatealnema gre ptoga B @dliveiine ih @bﬁ@ﬁs
of ,the invention w !l beconme apparent fromt

FulditiRnay, nspmeduithgridstailgd sener tthénnfm@ﬁthraﬂ@wdﬂmﬂle library

AP R ORI B S g

DRAWINGES b ELRzerlto identi fppattegisodl fajueh@psBse tiréide of 1ddized

a care_nanag ystem incorporating principles of
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e 0SSR Bt oy U B g i
mﬁ/dlermnscdrdateldemdlaﬁﬁymﬁ pmamdm@ repdit cbsdehang die aeviraes of

and systens ,far controlling
events associated with selected areas w1th1n gle mstitution, selected treatment

ot

protocols, or other categories as identified by the institution to assist the institution
1 ensuring the proper delivery of medication to patients within the institution.

A medical database in accordance with one aspect of the present invention
may be a included in a device having a processor and a memory for storing
information or databases, such as a personal data assistant (“PDA”), a Japtop
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

10
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nonitoring nmedi cation adm nistration within an
institution in accordance with aspects of the present
invention; 25 FIG 3 is a functional block diagram

' _ LNg one enbodi nent of a system architecture
v‘glcg_‘)lpzlld@'{ﬂ|{7g§gzht he flow of information within a palfFEN§2004/000443
care systemin accordance with aspects of the present

| baerdairien (“MDG”) thay SitherPeqiobiable] BAMESRIE Sat 818 MIDCanay be
patient, identif|cation bracelet including a barcode

t H&Vﬁ@ ahpyl dheriagtifubion, a1 therecsiial dtabrse carter way be primarily
2 P -1 Fl ' | .
- RfloRey P 1ot MARDRIAPS bediad A e phita R fethpaical

c dmabmse camidr Byinerhcadaodpatiandpecifit-hdset (SPSAY), Budirad \vh Rgfusion
showi ng a barcode | abel affixed to a caregiver

i BURP Of yHalSiAg aomor G 6 is a dr awi ng showi ng a sheet

of bargaga shatel %Péa%hh%e%r&ﬁoﬂf ihfotfdiibPis M BHSted
contai ners or devices; Fl [ presents a view of a
phetiveen theaaiiogs ampodents of iheaystem udmgivieclendathaoclogn For
héxs armtﬁglhat .interacts w &ge a transmtter/receiver

| SRR P YAIYS PPRRENets Glife SYSIR AR SPRIBIIGARSIg YV iTRess
V60K iR doithuniSatl o GR6t8EbIs T dsdBNTETOOAH TN éIEEE

device and 10 transmttér/receiver forma passivV
i ¥EntiHor other proteppds sunh anthasedasdabalendEEE 888.112803ekn, add

0 B Bl v R 8 g R TG 52 ooy
sélevttonghghbie: £liafibs GhirSeN FARsiomUH R Stbah o 1dr %@cdnﬂﬂéhjfg

area network through a bedside data concentrator;
Pyesless Gosraunjeationibsteen apvekplemantsn of still anot her

enbodi t..of f£he.care agenent s em showi n he
o i ni Aup ol S PRIRRERRop SR REFRF Sppartie fod the
i foflowingtrhove detaledl dbRripiGivhed ARed B cm%i_ﬁ 1Bk Xt iheRF
transmtting/receiving equipnment; FI 10 is a
ACspmPEINg dpvings of dluserisfenzhndiments.enbodi ment of the
care 20 managenent system of the present invention

where Al o BREERPEPTRIR N REGIR ARG eCal area
net wor K communi ca 3]

transmtting/receiving equipnent; FIG 11 is a
graphi cal representation of another enbodi ment of the
care FIGURE 1 is a and graphical representation of a care management system

mcorporating principles of the present invention and illustrating details of the flow
of information within the system;

FIG. 2 is functional block diagram illusirating 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 1s 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

mecluding a barcode that can be read by a barcode reader;
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managenent system of the present invention wherein a
library or libraries of 25 various patient treatnent
related information are stored in the nenory of a

dj cation database carrier which may be configured
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vanous patient treatment related information are stored in the memory of a
medication database carrier which may be configured to communicate with an

mstitutions systems using either a hard wired or wireless communication system.
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After medication is adm nistered, information
collected fromthe patient's bedside by nedication
adm ni stration devices or vital signs nonitoring

VAN y be communicated to an event anal ysis and
‘9@&8@?‘}??\83? server 4. This information may 30 bEBCT/US2004/600443
anal yzed and reported either by patient, or the

i nf or METANNED DEBCRIYTIGN DENEHE PREFEVRIZ) BAIBGRBUBNTS
PCT/ US2004/ 000443 may be consol i dated and analyze

and reported according. The reports nay be generated
on a custom basis, that is, individual reports may be
r equestispressnt ingputanspromdys bsystpenardanetdiod forambstorig,

pre~estapljshed.by..the institution... The repqrts and_. ..
ey G B Mttt i s i Ragor faity
aduiditiont ity theoprend ventilipd s pvided ok QEABEN LM NS &gﬁ‘é ,

or they ma)é be communi cated directly to physicians,
niFatpentdhas beer given tecths rightpatieyt. conbi nat i on of

depar tyBats a[er Y. W thin..the.institution

that r eques{g%tg Wet Qgiéep%r(ra?@g%ﬁl w%{}g@q%iﬁcéﬁcreggﬁ mef%%wsed to

t feferitatibe optdrespaniingelamyst smotHeabhasl Midrbi, MddR generally
omruni cati ons systens connecting each of

r ﬁjg)or t.s {:'ngEg . _

t FOvRgE 5 Li#R FiteErstsd payR manageamaRt pyreE gy accordance with

I ieh8d i tLeNE Hohh i.s_and repartin

s e?v é?af ﬂthﬁ gr‘%%l?[s &V O%'t ﬁlezr?c\égl?ra%-&gﬁ \t/%lr?d,E= PERET Wé’g’ﬁ@?'r E%g
amandgempatt Systetn’ kinohdss a eorrmymieetidia métwork thdt€®s together various

W reless, or any conbination of both hard wi red and
DSV EEDS af e S £VIAG nshiion ah velles prowdssifouepmmunications to

| %ﬁ%ﬁtaﬁﬁeﬁéﬁh%eééﬁfggis' thagfrﬁyergeﬁg%% J;/ﬂ)-gi%e %Eﬁﬂ@ﬂﬁﬁﬁ%n, but

sys_t emare con t oge
cuiialy riay alsodw legatedooit-5ile at allbeation diffierentfraa ithonsHyGbem

50 may, . far. le, a local area network (LAN), a

i de SrdBrisip FO Dl Systet @raseerdanse with themeeseptageention

ProHAEEfoP VARdus i8R iL R0 nBEIOMY é‘ g@&h&%ﬁﬁ%ﬁgiding

carry signals allow ng comuni cations et'ween

R IRCalan between dire dapaitasessind vatitves tfracdskdrt ymickprocessors,
comuni cation system

h in, FIG, 2, th [
EBRIBIcR PR PRl shoto P instivans ade shawn ko T pasent

hesiidatiah idfBin@itiERAtnABIRY $b i BRI O
system 20, a physai ci an o%&#%%ﬁ%@%%%%ﬂﬂﬁ%

&Yerd and gigreyingnbospthladaneisiraporsysten andatremhdfnagnd a
S on LR oA i TR SHRGHE P fidpegication

atfofmgioneha@be omBRAlcalides nBREVRICaY e f bhe toé%& %gﬁent’s

4531;(? whi ch are connected a pharmacy conputer
Redsierty Lfurmatian generatad obealiskigd bypaisoBOmediBatitneadiihistration

BBl SRR EE et o B B RSP

Ydmintahsitiag pysteha kb d6r PRAHeS inBlrndatien Batd8 Mnd alarms or other
information may be commmunicated 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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managenent system nay be resident in each of the
conputers in the network and w1l be discussed in
nore detail below Ethernet cabling of a |ocal area

\%ﬁt work 50 is used to connect various CPUs to the
|

038448781 . The file server 45 also has bot h PEBYSER04{000443
and network hard di sk storage for storing prograns as

. Ry

(e RS RaRR L5l A0 anl MR B ok THE bl may e

etgharated on 4 4udEnA06i8/ OFA8 A8dIFIdLALISEOHINE) B4 43 ucstad) drmeports
a W reless conpuni cati system

| d [
e B b & P ERP e by TSGR EReRUaS and
t fﬂﬁaﬁ‘sﬁ% ilnﬁjv' Be SYRhfifarld badl1o dhé hoﬁé?%&%giﬁ% and/or pharmacy

typically” interconnected via a
apfoomatioatsgstems,cr flaayeray Be camiugeated dirkgtlybtoqdiypiciane, mrses or

WPy O Ay CRIBDITBTD QRO aoRs A 1 gL B e institation
lu!ﬂiaft foquidt 8t 18Pp&ed of B8b mgﬁﬂ e AN MPinSRIB8R and nalysis

ine mass storagé of operating software and short te
scortaiged withmaharepofts- | i ne | ong- term storage of data,

such renovabl e. disk drive platters, r. ...
mgnet e SOPREmCRg: AP EtpPH o ahReerR gingsation
f efid FORRES! infiinfaBoNBpkeds, thoSht MalpndYEpAtiBR server, the
net wor ks, such as the network 5, and printers for

gBWE? X ¢they qaeperves andthehlevipps atcthe pattgnt s bedsideniap e hard

o g . ik
TR AENT Ot combulied e B Pipel wiBn 3 it comept
a varig¢ shobn i6/FIGI X ahrislR\suB8StemEYT a REAGASERIMatbn CPUS

of the various systens are typically controlled by a
c Blapagcaient PSR aih copngsiasidogetberftyr wassekra cagmunicatier system 50.

G TBE A Bhichtih BSRRCR aal bE Mok B3, 2" Bellaida iwprk (LAN), o
s ofdenreLnetH AN VIANY, Inbhdonsihivhanensid BosEYSo@a such

as Wndows NTTM or W ndows 2000TM or W.ndows XP,
diclecompnicgtipgs patwpikdesigned frcanyognalfoallering pemarmirgtions

p ' i . L Awn i
D5 Ao duTodd ol s BT E ety Fota B o hown i
OBE}. & therahnsnfitatian 8yyeml50alofitedtd) ghrogish vaidue sterfaces 10, a
auxi | i aéﬁyo prograns enabling 20 comruni cati ons wth

obt¢raialiafogpation systempdQuerphermapyt information syfters 402 Phugidan

I &8¢ Sepdd) g i i

£ SR dnty SSUERRE, R A A i AR B ystopy 48, and o
stumivol system 42 pEhatare manhgament sydtém e@bodimatit Ehovein FIG. 2 is
understoqd.that the control system 49 an

. d the .
alPydrEhr e lignedage lnea) arpastunzk it Blsrssreed 45 e yhich
2R thflectel la%?ﬁﬂhac Gibudt 68N hﬁ‘éﬂ%ﬁ&%ﬂ%aﬁ bHsRRICPUS 80.

system 25 e co ni‘cati oh syst may conpri se,
f Bhe Bleanpybeds storeStpregrmat and data input and collected by the various

computers in the local area network. Various 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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(I EEE 522.3), a token ring network, or other suitable
network topol ogy, utilizing either wire or optical

t el econmruni cation cabling. In an alternative

enbodi nent, the comrunication system 50 rmay conprise
VOMPHOTB2 system utilizing transmitters anBCI/US2004/000443
recei vers positioned throughout the care-giving

f s t . '- t

e e 0 R SR B e

f descitibadyin rhore dstaiibelowni r el ess system the signals
transm t%eg and .recei ved by the sgst.em could be 15 WO
2004/ @FE 98 thevariousysignss 38odh 32, +aand49 asdyeiedly (RF)

i 5 . | f '

e B e 30 T ER RNy 1O Tl ey
heonipre appndinatiat of bardwsars sitle mdi@ftalr@ﬁgiuv’@i; shiokayay@clude
used. It will be inmrediately understood by those

SIS 9 SePTF R PERCESSpgeHnIs foigh spped jaymistipmgnddata storage, on-

| gRNhag %{orﬁ%at%fli‘yf;eéﬁﬁé SIRwak ah@ Eﬁd}tqfelﬂ}l Esg)%%ezof ot Bretihig fong-

exceptiont 5 nowres are requ
i ipie plotamead datahsuch as femoy ablepiiskt drivefplithess, I3 REMNs, lon nagtetic

ST Shsdh o BB RSP At v
| 06ketROAS, fh WORHS nekfhk 558hd ﬁi:ﬁ&ﬁlg&f ShnSrarit ?e&%}tge Buch

peripheral " equi prent | ocated i n t
FHSEa oiAY a0 incindé reguotsteaninalsantlodiag eddaohtiginisaud keyiwards,

i,nstitution,.and at. th tient.' ' ln t 10
AR R B e e e el e
POdgRESCEEEr @PUSBE thd variisQges ik Ak wcaug Qoﬁtgbngtzl 'b?%rdoﬁlputer

attached a video display 64 and a keyboar
PRYFYIMAN Prepraips Eoy cemryipgobyarious Aspeatstaf e presknd inygntion, as

: t d to t.h CPU i
RN AETHE P b Rl st Bt BB Gy
IViindb & sT™heferatifysyematich Gl SWinHows NITMC S HaA WRFsD000™, or
Wilﬁhgrrent, or caregiver identification badges as 15

e o distrituted bydMicsosodie incheiranother eperaiogmsogret t o

. LS a code inte 9 and a
ORRARRS TR halipte BY LitnCRal Moty O S Poer Wbl opBffnd svstem.
The operatiomd) safoware willalseibcidstaions anelifry fRafhfRenabling
treatnment. The printer 66 may also be used to print

FAPEgEatigheyih F@J@ﬁ{ehaaéwewy ngfyeorkh dpigdeput@pd ogpubindyeport

Sler Y i @?Jng LR LY oM

gh ar rraéli és;{d qr%ltrﬁ gg’t e hdatl?ergacy Iggﬁpﬁl?ré%e‘?ﬁ‘gﬁ@%{hgg Pﬁ%()ltsﬁ%tem
ke yxharal 682 soparatBesiermen b6, Mok GRIFPIGRY that 1BE Eérlirol
refer as the nursing CPU 70, is located at a

d
PSR %é ag@ the BICIAGS BATHFICrRgR WAy 3isa be inapppesated yuto another
él@ﬁ@hf;‘gué%s%fihﬁ%niﬁgﬁa'tog%e??%% floors of a

hospital or clinic pl ca provi de a central
| ocat Tlercdnpmumieaimndystetmdiagsy eottprisenfdrexamglef af Eternet

ient beds.. The nursing CPU 70 | ocated
{iﬁﬁ’ﬁesrzﬁ), g ﬁ) cen ring network, or other suitable network topology, utilizing

 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, clinical devices and other equipment used in the facility. In

such a wireless system, the signals iransmitted and received by the system could be
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25 at the nurse station typically includes a video

di splay 74 for displaying patient or other

informati on pertaining to the operation-of the

particular unit of the institution, and a keyboard

WO 2004872828 t ouch screen 73, or other neans foPCT/US2004/000443
entering patient data or specific conmands

| gt fsdfuien | i i
o et ety 00, PSRN T bl QSR 61 CEDRlE Bormarion
t Hid@ Whelpssemamtr petwgeedevics havieg approprifientraasmid@rs or receivers

R RSP B0 sl b Sfed huRhehablied S e bt such
bhebyewm 102§ be Yo 16 HirtdyaRmGRof@: ig%cgg%}gt@ﬁ:@ @k8difion that

other 16 WO 2004/072828 PCTI US200 reports
Skt Wirgsare refuiedderpitercomepir the vainusekpattuafshs syl ed t o

iegs ! , T
moaour b bEOE S RoR; bESid swBp diehl che ik swrven s of the care
amarugesientSPeRASIs tbirtcRd DRI 1601 alh RtAGK (LARY rspﬁg esRbtHers

for assisting in the efficient operation
FRAothes Psriphsakeqyipmentlonaied in tie instiorticaisaipimecyaatepsing

| de.54] t.p pes.. of _adm ni stration versu
(hlohS fochliR o FhatE ne ek B PP BiichLs BRice! e
enehpdiracht ishows,3hé modifte dydatddah A pHAmasPEShfifhes a central
requi renents. Each care unit associatéd with the

PSS HES URis 0D g whishiis attackedvwides displaytd anfl a kepbeard 62 for
: . . .
e} 500 AR or3aALE hrbfluioh Wil Spl GRne Ry (e fREREd o e

(pbeisnacly ICRIG éxor beareode iwalldt 68rwidom didapill t@fecall BercBie BeBls that
- 1Q i nventjon, each private room sem-private room

4y, be Htaghedtoliug eantaingrsrequipment g shrgaiveridestifigasion badges as

[ ' . [ ients, .
) e oAy o kPGP, A (BhngG SRl ity ER S0y o
$2; codoysmiertoSumt ageinee6638ed o goidiging RpMiCNtthRg
?lgdeI de CPU 80 can be used by a nurse, physician, or

CHRTnADOpbPatigatistoryAand/ipipatigntdreaiipant; The poniar 66 may also
| ; ' j f o i t..
eSS T Qo baphilts B hy oS pr By R 80 AR il o
drug datreis inps bytal teehnigameiyhaahacigditoahs pieaihepéddputer 60
adm i%rgt%{g&zrec rd (MAR) that is derived fromthe
Bﬂllgg?ﬁ eyvo CROFERMSARY i | e mai ntai ned by the

" hospi Agdthér d‘ﬂ&?ﬂeréi?l{r@f‘eﬁ@& {PLL Y ﬁ{:ﬁiﬁvz@l?% 7§h§ located at a

bedsi de CPU 80 also allows renote access
pasingstatony dbuwsidg setiarseade typidalie lodatddein varineyr sediforisand/or

i spl dicati hi st f t tient. Thj
B3 Bt s e
th i ' FoH ft
Sl ST Y1 SR, SRRl OB

deliveries to the patient.
Hdhe aurse ptatipo typicadly intdudss atvideol dispdaypT4 fr'displaying patient or

lalkstration syst 40 i s .avail.abl e through the |
R, B bh PR 308 R TRt drabir g s msigion,
aie Skaybosd 725 mWubé, tARhALREN 58 dtfer T¥afis for entering patient data
or specific commands instructing the nursing CPU 70 to generate reports relating to

cither 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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detail below, in a nedication database carrier, the
pharmacy information system or 25 a separate system
dedi cated to collecting, analyzing and produci ng

Mms]zé‘z?ncer ning various alerts or clinical "events"
hat aré fecorded or |ogged during the adnmi niPETAGEI0HA00443

of nedical treatnent to a patient. In one embodi ment

ofROHe Syfessefin ciamuph i oo dfakahasReduled e Mnfhisiered to
(Y i ductidRrari es of information concerning pas

ahgﬁ pred oy | 'REASuECm ANt syek ag, iforrexamipde; thevahdi®s of ime a

anuise spants With W dag ' i for . appropri ate _

par ameters for Ijaa?;l% A ?)g#e? géﬂ"g‘gﬁ%?iﬂfﬁf E%b%mﬁfé'mb@é’[fﬁ%ﬁﬁ.

FOReraiongdithe partieulguintieds theBospity]. IFes kdslenlel -
2008 477878 PETL1S2004/ 000443 | [nsti ¢ utt lsh%f%&”mmg*he
est abl'i shed™g 1B yersps the sehedulgd tigasdor administration may be

apepatdto Rkison Rkl . dosage, frequency
of adnj nj strati on, andgfgst?ﬁgf@@mfrg%? By el at ed

i nf or FaFR G47E Bl @bsoamtediwith e anmis AR 9PIchRY | ,%,@S\@/S one of
raée aa%g I ;H)S| on.durations for progranm ng 1 nfusion
pu_rrpz}. _ & ?_l oﬁ%\tﬁ?% PR Mg etharrdonmy, empenpassnisopen
grardethanemtdin mulfisly beds) 9n €40 RG0S rei‘%@oﬁgﬁ?m of the present

algprﬁ riate to a particular patient r
HaA! gﬂ’cﬁaFlf B Eae ranan, sewi-pdvedte wamy, paiaadBicass iOkast one

edd; e 625, . such as nedication
%%?;%ici O o ine, i eofs Pt o1 ROt ents: Eectobutsice

a yideo éoblay 38dh jﬂ)%%r i ncl uded
Hg%%e o dir ect 2% {0 pa(ﬁeikgul ard%g?dzi%gi tgﬁ@g‘?"ﬁ%ﬂgﬁ" or other
stch™a

cohrdside KELABY candesi used by emuregplisidar, OF tdchidtah RY
Each bedsi de CPU 80 can

SRR Barichf LA ioh) 9L P21 1. 1 dsi dé_CPU 8
b 515 C ]gl n necﬁ?ﬁegf%]h@gﬁgﬁa? g%wg%ﬁ'? @ﬁ?pj@éa V#Rey phadonmmtign about a
Danpweypatienp €Thiphfomatiofl ¢hid iR - LineBoranhi
gaq{e%gded.r eader, 90, capabl e of H{dga %ﬁdﬁ%g%ggigg, Zgphjcal
at 1 eMPUsatn adnyaisation seeerd MARthenis atived fro@fhe patient's
inediuSiA bro Rt R 9 -k |4 veri.ng nedication to the
ﬁgli? eg n_tg rpgﬁgrmﬁlg%lel{cgrbﬁi nee]!aqSIJ U sibaimasy M rmateresysteot 20.
pide 80 als® dlldwakenAda RBIIBBHaGEk |
fﬂ?'é%r%&tzié‘;s Vc{jt al signs. and send g?gﬁgﬁéts¥gépq}§§s§é§1{eg$y%e
of “these Vidsplaymgdisation histervdfonthetretienthThisghedidation history
agipda3priisthe of orage and |ater retrieval
ﬁ asel ec gqﬂggﬁg\iﬂgﬁ%ﬁ 39%%%%}3 %tgipﬁlﬁglt“g Patopicet and future
s &o thegpliont. ofdditumaiptacent téadthtu@irafibg ?écopdérdfg%
h%gﬁaféjﬁrﬁf' of. treatnment. 20 A plurality of bedside
P EDstHon SIS 40 isanaHeple Huorshethe netwark 60,  f ewer
Aleynagixélst thikeiReRgi ticul ar. tem and
dhoﬁ gi t a?_ rlequi r er?g%ltl gﬁyaggtbgr%hr%‘g a5 & ?’gﬁf—'ﬁl"@%@ 1n igore
Hr1d ORlows, Hy? Bedichtios dataliase gartibe A HaoMB e PRBOrhkRbh Hktem, or
a separate system dedicated to collecting, analyzing and producing reports
concerning various alerts or clinical “events” that are recorded or logged during the

administration of medical treatment to a patient.

In one embodiment of the present invention, a database including a library or
libraries of information conceming 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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IEWERNAY XISt GPCREINE QB

sof tware nodul es conprising an illustrative enbodi nent
of the care managenent system of the present
invention is shown. The care managenent system s 25
application software is nodular in construction to

10 28%W4728 al | ati on and operation of the syst GIHISEH4/000443
only one or nore of the application software groups

i RS ok B

gsgtgl% asadh%ée? %hﬁéﬁc& g i128rafBn, | ahd behe? ﬁellmﬁy gelhiBa idfuirhation

emi1s not ne . Each of the nodul ar”
anph A Alriesampleh apwropriate fowfrales gnd mfesdomdubliensifat o t he

30 . 18 WD 2004/ 28 S2 /000443
O RN TR BIES rANGG o e PRI CRTY oA s
%ngkhiﬁést for Eﬁﬂ?{hﬁé Al gMnARRtriontpBropeidid 1@fa particular patient

rcations. Alarnms are routed automatically to the,
apgatrogt breaehavitie diffiirepisety of felivenxparpnetersdar s ]ap giedipations,

N e L i
RabRNt GRiREAS ey sz@érafel LRAudBa tHaeyret divotddrto pagiealar tHeeapy

alarm by causing the alarmto be_ conmmuni cated over. .
trhgimiendy sBCh ascheimmtheranyhieginkss pf fogimeRsHpr tregting chronic infection
potential problemor to cause a particul ar person
r8PpBnsi bl e for the care of a patient, such as, for

exanpkgeh BedRM6STR B0 coif bobimected thrbgzlpagamprofriztdintdriace to a
t he nodul ar applications will now be descr,i bed

I N
cerigiylof peripheraleayisnenti Ber exrmples A barcods seadendhcapable of

appl.i catio [ h N i i, | sl

B B3 Pl Y bt gt coRinel'ah ASRA
MRRGOTRR Heﬂ@ﬁiﬂfgﬂnédiéhtioinnb dgaties inegiredeterninkel; controlled
information, infusion punp nonitoring, and barcode. . .
tIBAHE| B yeriow seupnss P thas san axematicelly yqriior &5’@?‘8’?& s ity signs
char.t.i -0f ' s ' ol Pthfouch an
paé]t iselﬁ({]gg%%se%%gfégggwggfr# géle;k?t Eﬂ astr1 onﬂaégélg%g tEﬁt nodul e
IdprobriatrinriRse frdtoraievnd lasr @iricval by asclectedboftware,
patient-specific nmedicafion dm nj stration record
(2pRBRUPNER PFovidey? a@@cml%'ﬂfﬁ@faé’&m hyidq! siges gH“ g lh5 cqurse
(('%'flt}\élgﬁ; (for each patient. This medication

admnistration nodule 110 contains all of the

i nf or peploetitg efNesdzidedCRUs drb shdwisini the tiayving;duyayayen gnarh ex
care provided to_ the gate{ en .lsggt%&]ge Qfoﬁ“ r}%xirements.

i nfor ' ' ; 3 hedGirta i&iti
70, B0 B R B g o o

t ufivaar eodupa genpriting ys ilbsir@ivetenodimentiof the ¢aze mgnagement

Lq%éﬂ%quﬂé g%epbgrﬁég%ntag E,s;q 0 gﬁ{: %e %)a(raerglpén%ger\ﬁﬁgﬁtnsygtem's

application software is modular in construction to allow installation and operation
of the system with only one or more of the application softwa_re groups present.
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

system.
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di agnoses an ill ness and determ nes an appropriate

course of treatnent for the patient, the physician

may prepare a handwitten nedi cal order specifying the

25 desired therapeutic treatnment as well as any
WU '3 e parameters such as dosage and/ or PEBUSE4/000443
of admnistration. The witten prescription is sent

t hr oug ' i i ' S1 ¢ y
uner o 1o PReER e Lo Rk MBlent SKAEELUAR) WGP OPLERS

i igeueratet by ons pEthe madlar hpulicgtioss. deldimasredotied aitoalaticdly to
otﬂer neans, .and .is1 thfn entered intqQ the care

mira PR deqdiplayy Yor cxawplcean acpletiomalatm genpzated by a

P v ipO2aHa PRt t Fﬁﬁj}ﬁ &'ﬁé}ﬂgﬁ i 0
t%rqggh a “dedi gﬁg%%%}ﬁg or roug@%reth%ﬁégm
meaagsrbedsideymimgmted 80 ni:y i@ BOAdCaSTRE8 ARtm by causing the alarm to

PCT/ US2004/ 000443 ' k.5 i.th
o sPgnatadgves te L pdnsy rAGs e bosoalL S5 &F # pelepiel
t peoblidieaf RiAsd SRficiEpcRRnGBpBRSH1Yr fheRUFcSHT A PatithN&lch as

qualified caregiver into either the pharmacy
médTEFamele: 2 phyxsican aonuese, tolee paged nanagement  system

30. 5 t0..FI.GS. 4-6 iety.of .

ol et o fhapBiGaFRs will SowdeRoral it fetps T

obpdriugorpsfeactnbf thessanbdudst appRcatdAMh a ElldfRal dettihhwill be
anpl shows a patient |1dentification bracelet 170

géls‘t’%égd@ﬁ@ follppelam hedeatlicah administration masagernerignodule 110

[ j ' oy ensure that each pati.ent i.s
RS BEORY Ao Bl RO bR i FBfinp it Bicons
utechmdegyosuppornihb egal tinseverifiehlich 419 JhARRRT h&ications being
questioning. A 10 barcode 175 is printed on a | abel

t ?‘Fg?mil%ﬂ’%‘% fchbignt o heraedical pdminisiasion infangagment module 110

b . LN 1t S-S ce of
L8l iR R RIS BT,
padmipistratidihiesoldd(f MARY) onintddeated additaiingadnbeiRUbe Fécord

b %g{e, reader 68, 90, such as those shown connected

C OIVIAG ) Fox chehgatient, ks misdicpen adseiaisikionmoduisd 10kpgtains al
N AR end USRS A, G0
Tiragiehi. giite needi¢atiod abmirtidtention nehoQfeméi nicefuleeTIeghthats t he

EIERESRES Rom ik curdhe S o6 EPCh R P8, 1) gomprising
SheBeripHeral hRRIWARNGE RS c£0 %ﬁﬁgénédﬁ Syish %tb‘gﬁ%ﬁée H%E{liuteg

into a signal that is then tTansm
Sbroughow tzepipktittion. dforpxemplewhena physiciom attdneligRA batiean

odes the signal int.o the data. represented by the 20
AEEE5S Prfiah R es o RRR R B g eatment (e
Patient ke PyS8RA BRY pAdfare a handwritten medical order specifying the

~desired therapeutic treatment as well as any appropriate parameters such as dosage

2

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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software prograns, this data nmay then be automatically
entered into a database stored in the CPU s nenory or
di sk storage. Wile a barcode has been described }
for 0purposes of illustration, those skilled in the art
NKP12P04{073#2%¥i at el y understand that ot her syst enBCTAIG21§4/000443
as magnetic stripes, or programmed punched hol es nay
AlvROD Rotwd Y€y AN RAAR CPRPI Posd BB UP1#361
| abel , care give adge or patient wirs and.
Bévisoubvely sthe ireatareat exder g by chiesod tyl £masslort dtkerapmlifitd
of inf orﬁ?ti. n @Ea&l can be represented by the barcode,

G BHCT e RhBRNG Gy dpeTageReR] gy e 20 thgGare mapagement
exadh 8o, as depicted in FIG 5, a drug container 185
is identified by a | abel 180 having a barcode 182
pri nt Refemgaom toTHGS. i e vdeety 8F impleneaiptieseoftihe hacode

s A e B R .28 e
f ks hyedtiphlidenthicdlisPBRSEIBO] 10T (B y&déﬁs&cmﬁs@ ROnddpfials

treatment. The 20 WO 2004/ 072828 PCr/US2004/ 000443
bakeae myutenal satérgsde ensud thas eavl matibeiris sldle te baifentified

-HIS | .syi.tabl e .applicatiaon software such as t.hat
ién‘ci“i“dﬁglﬁ%\%}“%#ilgrﬁ{“ﬁgsc ‘g‘ﬁp"&é’lﬁeéaﬂf’% ﬁ%‘t"ifﬁ?on qysHepps A
niectedde 17505 pidited us & 26bop BlaPWY athaieds iehQidbhtHeatibe
d%g%lcont ainer and its contents wth the patient
[

¢li70 and dps encaded withinvits sgfiidnce of bars shegafarmation ned@ssary

. lght - s, delivered t.o the right
B e sl 1B bl e IR VSRS niiRe & FhinERbed arcode
usadep 6880, soeless theseshbwhicthhded o thdShdriRbeOPUG dndtEe

A sheet 190 of barcode |abels 177

St e
Fﬁaiﬁ’ dELG 185 The barredp readergompries slight ennigling and

- i i di.to th
5855 B3 b L B ROEC R ) oD o

db reffeotetibyahy seqaync@rof datvaid g ihey conmiitamt e biRoddihto the
other. 1 h%?glltal i nformation system that ‘can be )
FIFB?QYIBE-E%]& pYadiite barnsersthpaand A§ cortests the received light

i i i . he d
SO 80 0 B8 S5 Y e R

mapEne o tite GBS theam detbdsahdsipaadeioltabéits répfekefifell bl g
g)e atfixed to clinical devi Cl%ifé patient Dbel ongi ngs, or

- SRrene i ipeni el I5em fo,me skilled an theaat | éans shrentiniel
Abfr@hRrb , thid! | § L 8 2t
pat i e_an,r %ﬁﬁﬁ%dﬁ%ﬁ@ﬁ%ﬁ%@%&%@g I’]ft‘atg aré%?;a base
sonerLimi thea CBU ihémodyeoralisiestorapa giiieta basgoslt @A bidenigscribed

3 e 5B St s
o o e g iR S el pEAARN LI e o be
yseskterepresonhdata wioresl wssachdatiehahgiiear turye af dichewtiselshnd.
Barcode systems are extremely flexible and the amount of information that
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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20 Anot her enbodi nent of the care managenent systemis
shown in FIG 7 .wherein the patient 245 and/ or

caregi ver have badges or wist bands 240 that may

al so include electronic circuitry that is responsive

WOHYHERS froma transmitter/receiver 230 |REBUS2604060443

each patient roomor treatnent area to automatically

PR Uy S TPy U O el ik e

I dpi)ﬁémhls@ﬂwa&cmh ad fher iacleaaPRitRinQhe bgicRBIdnaRsrARRIM
or treatnent area, elimnating the need to use a

basnagementraednle 110, dissusged h@OWa‘Pandlfd@Sd tookink the dpg ¢oafriner

oA oRhE Y iERs RIS R RG b R B o SRS T DA
tdmaﬁre fiigd Migterdriighie delvdrediio tﬁ@ﬁgﬁtﬁﬁtlsﬁ?@t & it tifedd thedight

any acti ve st egs to informthe care nmana errent syst em
dnannge| Fhe vy of hampdesis thlﬁmﬁf?dttﬁéh@ yplementatipns dspussed above.
2

RIS ot R A0S Bard e PISHRISPIn P, Such

ilaiteds danebeqainegl byes privterpaihenéd haﬂgphm;w CrUmMel tBéLaare
t hat 5@0w des a un programed. response with a

Y P 06 BT 25961y, B ibeR RS SRpAsiacemy other
a‘P {nfbinSRicHE! %texﬁrtﬁﬁ cary H&Elng e<§ ﬁbg;a{)&ma?c%ﬁe%eanng

the entry or ex of the ro nent. ar ea
ribainfarthatinn & avidrin that cae bk iread . bthe barbadigeaders varinsttcd anthe

e O I T A XERE A R

e 2bpRado eReRall RbHckd ?aﬁ@fﬁ leoﬁ%mgﬁ % Eﬁﬁf‘ flerdé there ositive

Uilizing this tech renove nmanual eps
admnﬁgatmmﬁ ne¢ded. Mmtlﬁdw ahér devipas toag be pffomdds thefpatient,

dﬁxzﬁm'f the t| ent. and car i ver ﬁg When an
ﬂ‘sca H%Eﬂ Gy LpgEn C%F wath AT I ASRASTY

V@b asin ?'vhi?éléﬁ nei3h€ rﬁo@xﬁtﬁﬁm B oPRF ¥R RrPmay be

transmtter/receiver 230 is |ocated, the el ectrom C

dnqognarated fnte medizatioedgabase catibesreat oth#d identiBeationgiewicesithat

BSOS B b B e

ORhdreviteless eUhSioloples hagtal@®beByd be sensed by the
recei ver, which may be capable of 15 determ ning the

i dentArgtherrcrebpdimentgs tsrcam mgmmmmz%tem is¥hews n FIG. 7

f cuit oW
xfeir?%te Eg %rgtlZég Iaﬁjl/tog Jr:a%géwé} afe 8{14% ngrgs{/bapdggtlﬂ that may
alsamcyudes@m@ntdwmumy&hmt re@ﬁo@hﬂz tBlsipih ok 81 9 nal
representative of the sensed interaction to a

baruiteyreptiven Brlopatubiasadh patieat raeasorfEsment siradimed
FoRhIGAN! Ev e M G e IR (5, 2wl B s,

anid possibly other selected information about, the occupants of the patient room or
treatment area, eliminating the need to use a bar-code reader to read the bar-codes
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
ceregiver need take any active steps to mform the care management system of their

location within the institution.
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20 wristband 240. Although the precedi ng paragraphs
descri be a passive recognition systemusing el ectrical
circuitry, other approaches may al so be used. For

exanple, it can ) be envisioned that the patient

VEQ &O4P728%r egi ver nmay have magneti cal | y- encodeRCHER 090443
that can be automatically read by an appropriate

detector located.in the 25 patient room.or treatnment ..
ar ea. %?eex&fnpﬁ%%f WED 2 SEISIRIGHOTgPS %@?%%?D&Eﬁfecomp‘m chip
afid fhe Shiegivied Br PRIBATSHIRE br wHBBHAR240 thaf Flotides) uhfut at

the nodul e works in concert with the barcode | abels or
wpiogranunad fesponst Witha nagsivelBYiteaspandec?i(leeatad wtkin a/pasient

| Do R rep P R R R P BT B (PR g or
abeM@eRQRRY, o hidintedPharwaLyr deftlded Gachdad@ds witadend 24)

and printer 66 together with a bedside CPU 80 with a .
cofacst with isignals o thedzansporglor 23ha acapgueowayythe unique mteraction
2 ; P J S VS :

P R il B S B St o AR WY B e s
pethmeidgy would réBovd giriuati siggs andl song dffke Fhiugiin oot eframdhe
at the rjght tinme. Because the nedication

RIS 6f 1enitbng e Rgucnt And RIEIINE: 110 mai ntains  an

odi carTareapah Al 2B7 AR CORR L SRR 8 bane st

medi cat1 on a ration C I Nc

 pasiijt eptees®rdonaodartavhiere asedneniitteefiecobd A0 islosated the

nyrse may select a schedul ed dosage on the MAR and
 enteontCeionin fe dey on WRSGEdAY ey wﬁ%fﬁs emitted by the
b _ B . .
PERIIAE W IRAE A pRRNE At b Hllfot diFhe Dleci0l: e poieht
athiainpanadticruioay be¢ semsed Bhits reoesteswialch mayl Heaapatde nfir se

t sel.ect, a .schedul e ose on fhe and record
nEEEEIIAG HspEERtRL O @ﬁiﬁ%@&@ﬁé@f@@%@%_ ¢ Bisradion ol fre
BelbdthicircRRtia e ehlifed BEEal ARIRAN Y, RS FeRBiver may simply

managenent nodule 110 also provides on-line, _ )
resase the mietaetign ackmevide nlghaloaprebentaitveashelsdmyechinteraction to

i o s Ao Sr K e b PR BT o glHieise prptigured to
chcsnioinftle iddifio Bthe fid Al dMKoRi B 81 FREBAS BRze or

nmodul e 110 provides a list o on-goi ng i nfusions
twastbapdr?40e di spl ayed on the video display of the

phar CRBU,, 60. ug. adm ni strations that wl.].

For m RHeUGl PyiReos b efiiaiats ST Adniiresiipilignsvstem
Clisfiol dlberii St @B ifr9 Mo tRéMPhroadhdstht 4184 bOHsedDFoe ekdihiple, it can
hi ghl i ghting or other neans. _The tinme renaining,
cdhewrgyisoned gaat thenatisatrandir saggiveemay daye magnsticaly-encoded
Q0 Bl O be automatically read by an appropriate detector located in the
pattent room or treafment area.

One of the key advantages of the medical admmistration 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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programcontrol. 20 The medi cati on adm nistration

nmodul e 110 records and maintains in a stored file a

|l og of alerts that are generated when any di screpancy

is identified, for exanple, during the verification _
POAE288i ch will be discussed nore fully bePERUS2§H@00443
nmedi cation adm nistration nodule 110 al so all ows the
NUhSRsEAATHR 04 dRGL il bftient, i
gk ensgion] At ANMLRIUAL i oS PROIEN, e, in
aphe oghtidese abmmpnthedghtioets anb et the right tuese i s al | owed

to override the al.ert, the . nedication admnjstratiaon .
appl i c&FFBke i agmiigRtop fanpgagnt magdule 11D uatains
f o dagde, RlalimeO¥aidnt g Mﬁﬁhﬁ%'@fﬁé i

the reason i nt g’?he chg%&the pat | entﬂ. The uffibifYodord
mébdtdnalidns batnpast, presamti and fmochschedvdgd medioatioms comads may

X T TR AT

d vt §R6iflc géaGatd fR:ctdddtond A ik (ﬁ'lgpﬁbn§ theCdr8BBlendant upon the
paranet ers have not been correctl 23 WO 2004/ 072828

Ptpitssiatoa phhepatientane prsidulantioe t Rbisgpstemelipaliows a nurse to

' . th | ert " N ith
A B RS Pu3hd oad BV BB el oo
médicsildcd fesiianissbf @tofs) THEELAiEal BEiniOfatiASmMaktmbe
descri bed nore fully below, may be stored in a

dEmdeln B 2l pnvidesgeiing /reatdingshalp acpmeméb@;oan hgaccessed by a
< prafercatal Ay A ARORE BB By hesican

anad yededo b ylispemeal i date event reports fromall, or a
sel ected subset of, the nedication adm nistration

devi cehs mediratiqnadmipisirainn, managemayt podue A0 proyises 8 lisrof
o B RIRFcled S A SR} R ot by, e phaiihey

m6fi Dong admimistragoesnihatwill temyinge cuttén 4 pRselberatd titvie petiéd may
3.is. .10 designed to ponitor. a variety of clinical -

dB% b‘?&gglaflteécﬁ?%_ othst pdrRiiERliensbY Geler Hellishting epotharmesns.
a - -

he LRSI iR BlicROG & RReHBI A FRI b bycions for
Fprogeamaomitegl. t he clinical nonitoring and event

hi st ory, nodul e. 130, can be confi ed to nonitor a .

pl ur al ?‘Wﬂ%_ ‘C@Tﬂ“rﬂdEHPm%%ﬂndB%‘I‘F% 1{0regpis #d gagntyigs in a stored
dfild ¥/RE oFBLE hdi QR éfqaeﬁ&tdlvmg%n@i&%aﬂé X &iHe8 Ty

sem -private roons 15 or ward afeas in nursing unit.
Tersumyilé, ucia theovirifeationypaces sxhectt will st disgussandnore full3below.

Tt PSS RRAGT 68ae AT) 5RO AUk firuseuip agknowledge

| £ diltcBOihd ldiscidpandy inGaNttintidbRovahial Al At by EntShidY He
and settings on'the
appropriate command. Even where the nurse is allowed to override the alert, the
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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vi deo display 74 connected to the Nursing CPU 70 (FI G

2). For exanple, in the case where the clinical
nonitoring and event history nodule 130 is nonitoring

an 20 infusion punp 92, a nurse at the nursing station
VA0UOEBRE the status for that punp wherein PABUS2004/000443
di splay 74 attached to the nurse CPU 70 then displ ays

| Rheretbiniohe deAesH A . by dnf s i

bei ng perforned, at}dt E%ek{%?ﬁlﬁ%?le@ég&np&%n?g Ty Be either

i FREnACcalbhstergd n & dhabiascabmciatadevitlh thehee dication adinigstration

p L, OF B B e RE e iy pafiwe aite spred i 2 ccdicated
| Rbeisilemping/helih DUekgstitg se%g. qhelapf1ysik By gtr?ha-a%r;gggﬁs for

of drug infused, the anount of drug enal gt
i AtpeaBedmadissipnadannistation dayicsva tize/anabysisithaycmsohidete event

t ' th rse...Because.t.he care . .
ekl i AL D S8 oo oA R Aoy lfaion pees inan
miaestitiaion pechiall iayspro@ide @Ep JFRIA 8E0RIHnc EWaM | Phdd QisWRiksd Fotmats
confert with the clinical nonitoring and event

hPEmats pEeaTieblsher By theringtitationur se, doctor or 30

t echni-gian; | uati.ng t he . st f ot :
o uei etinfERY molithile SEUBHINEY G5B Tl SuPly i, 5
t Hesigned $o nenibbls Victy oDelinidde AW tdbisl 18 YhSder@brkt ilﬁgl real-

bedsi de 24 WD 2004/ 072828 PCT/ US2004/ 000443 CPU 80
nHiRe mARngIand provides iginrmatien kot fimse devieds to meondionipgstations

anh ' ' [ rdingl.y using, .for
SN kDO LR8O TR R A5 A Ml cvn
gHistomhmodtlier1B@ ahn be codfigurstioroaneitor Biphirslity oTeHkicel dedkes that
may .al so e_ﬁero ranmed 5 to immediately display alarm
c%}%a'? s afoadt)i2d 3ROREN PRERESHY hecpra@iastoosise seaisprivate rooms
Vbrdoad iRy miding! fi | Ostof®

(PR B i 9 AR o
pbid rerieves feaktime datadieom baclr dpicesardt dishloys Bvivia @€presentation
d{i?{seo%lgé at .tglgl . hursing_station. Wien _an alert occurs,
R e ioclbainei i SHECHA £8 Filater Gtk Stats Snd seifeF wihe
abilléPEikpIaY 14 BbireBrel %o HRRENALS A bg. gFéxhegﬁaﬂ'Jp@% F%/the

: : gk_‘IPIPi?@
conditi'on in this 10 manner dllows nur 0 qut
198 wherelthe ¢lihdead nfopitbting pad event hiktooynriolieleri®0g4 Awnitoring an

| on._an ake appr.opriate action to address the
i‘%ﬁ‘gic’gi%ﬁm%é PH‘@SC@E thelguzsihg stien cappCeesiifsfatyp §o that pump
privgsiaikedsigy i & fufe : #ﬂ%}g -
i dent i fi Aoy aﬁ%ﬁ Fﬁhlk? “‘f*ﬁ?&’?ﬁ Zﬁ%ﬁeg?és 3 g‘tlﬁg‘?ﬁté?n
VPgrEdngithaitatysof the snfasion being ghdotmedhat that misdd. tRurieanmple,

s the.video display 64 attached to the pharmacy

%HB%‘?“OC@&“&C&“ G be pameidY the i béipe Gfusedy therRegieyt's npms, the
Glligtufl st ieoRnial SaHIoTSnB5En, B YHelNYd IRABE Hifd?th, the

shown in FIG 3 is
projected end of infusion, the amount of drug infused, the amount of drug

remaining to be infused and any alert or discrepancy conditions that may need
attention by the nurse. Because the care management system is a fully integrated
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 evahuating the status of fhe 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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used to maintain a record of the location of each
clinical device and the history of its use.in the
institution. This system maintains a record of the
current or last known |location within the institution
WO 28%4R282% i ni cal device used in the instituti BET/USB4/000443
such as an infusion punp or vital sign sensor. Thus,

G PUBOBSRbY Bihe 4 R B R 628 RSP pyP gl Rt fision
ch%ﬁﬁensicg&dh@)aﬁéiﬁ?, FBdxampll, 8 strSePdisplaged @i thy videefdidplay 74,

in"a large hospital or clinic having many patient
r&bnms, patient beds, or treatnent areas where

"o of SR A B o A€ R oS R e

2f IEARIIGREIS MisPRy Bl amdbatiRiohs RtdieNE mopdulingscreens, such as the
particul ar piece of equipnent. The status of that

evjdepispley ¢4 attrbed isthe puesedr R 7Rt the alerma oeaipt Eor example,

v . - . ol _
e S BnTE Aapion IR cabfe VPR B 3k ticplay e
tmasikg pigtian dWhep an tlentghcomd the bdR fepadssatingpihn paiidis’ raom
r cgrd contai ning the usagle history of each clinjcal _.
ered iihalfrach agnton 9rthetletn Displpvinmthe Afame qoaitiondn fiis
Bk b biPl gLy O et 0 e o sin
neationaand daks appropridiespotos techddidss theltostmioy cawsm@ths@lar@5 The
WD 2004/ 072828 PCT/ US2 0443.0(10443 .qcint ain the . .
MYFTPRERRIES SR RFOSRBrA Y splnkessirialpgps thaidave beg identified

gfyﬁﬁgg}aggg@pohmt%&&& 'hp&h&aﬂdéaedggﬂgfsi 188k HkdUpBoRMhe

nurses or other hospitd adm ni stration

pisstituimes sudhasghneidat displap 64 tagtathod & thegthaimadydRIY i6A docated in
t e.ct‘%qal devi ce, report on the historical usage
R B PRAMAGY t o provide a | og of preventative 5

Mai Nt §RARERFcATHEVRE WaBRE tnd ApbRIgirh&dhle TIEsIRfL BIMGE 3 is
calibration of conplex and sSensitive clinical devices

- jusegtr mpiotaima kscordpithe dovatipmofeank atimicalalesice aad itheuhistory of

t. i ptain. nd L.t f th ti

cPait el TRdevtng iRl iR PR ol OF ok g st
&S 166atibh iRy {HeSndtButitinSeT cBed &Hnidal Wevics 88ddMi the institution,
pur chasi ng additional clinical devices when needed,

uchpeireinfuston meRn oF Vit Fighsensor. hBiusathsappiopuiaterequipment can

e P re i 7 Kol YA 42RERIR RET B L REEHS, s VitPeien

MARRGeRRAL TS isgrrtitYarBl weful iCA g€ lRosphalsIHEliBicthaving many
tracking nodule 140 that maintains a record of_all .
PSHERITAYNS PRtieRhbgdyn g& tregment gashare §QUIPMEBEHIAR be tomporarily

ST Tl SRR BB P AP Ah GRS el an
teiniBgancpbcbieosheftfdathai requden partioular piceadf equipment. The
status of that equipment can be easily ascertained from a remote video terminal,
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 chinical 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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out ages of necessary supplies. Such information may

al so be used by the hospital inventory systens

t hrough an appropriate interface or other managenent
systemto ensure that the supply purchasing is done

VEQ 2048128 f ecti vel y as possible. The consunmaBFEUS2004/000443

tracki ng nodul e 140 provides on-line queries and
repor.t .qgeneration 2Q s [ ZI onsunmm U ra
PR PR 8 SHEIROL AR s RENCUTR oylEe sl
Viafdra¥ioR Ca0bé gherfed B AER Dy tddiididts miresag iR hotpmital
nodul e 150 assists nurses in sharing.information .

r ednainistration perspmnsl © SeRerate RN le @syidin loreting Hisshpicpbiryice,

rishEH 8o SRS ERRY N Sere dtfce, WU o IBPRORTRIbE b8native
hapGiiedanse andbequipinep eslibaatiobarkheeglcentahliblatopaf cemilex and
whi ch, cooperating with the nedication admnistration
r Eadifive Aieigtladeyigs Bigrigwlarky| IMBPEERt IHadea i ARy Epton to
e - . . "
etk 800 sl RS of L8P BiEch Rbine ] MiERIAffg o
e]iligtb@r c()jfaihe Fb@epifahemham e\is ﬁlemhei'gﬁﬂ Itcaj;usﬁﬂy, plirgimshllgradﬁihi@nal
video di splay, 74 or, at e pedsi de video display 84 ...
(Snisad leviornovin ecrighap @f&%&tg‘i 5GP dhgees (e Paiyasglinical
|
SR DBHRE ol B R T Y Sbow ThodelBf he
fdewore, such as, for exanple, when the patient is
transferred to 26 WO 2004/ 072828. - . PCT/ USZOO%{]O 04}{]13
sur ge@e&areﬂaa%agamwgﬁfn B PlsQncfle 3 GROFYIHAR'S HRCGRR
?ﬁ@&ﬂé h 801k ndiEin rédb?@éilfﬁimobﬁlb&ﬁﬁble e RBSDor irb@ien€of

erapy. This systemmay al so be programmed to signal
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the various units in the hospital and al so supports an
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p‘;%]%t c(i)faogﬁe and technicians involved in the delivery of
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or  aghe%ing rhahagBhee 1] rieiubx 1 Y 48ists ifrees i thiaing information
sources into the care systemto inprove  the

‘aplieditppetienss and antpmatgs feuting agwmsimes withimthenpswginig The

tJﬁ?t lﬁﬁ{aiggﬂlteﬁt lj.orc])l }nlaﬁzﬂe i1 U6 Eh&% 5 Blrse to record the allergies, handicaps,

and special care needs of the patient which, cooperating with the medication
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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2004/ 072828 PCT/ US2004/000443 inplenented in a
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occurring errors or coHdltlons
entry of the appropriate command by a nurse, physician or technician.

One embodiment of the care management system of the present invention
‘may inclnde 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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vari oys . . .
l?&s depicted in FIG. 2, the care management system is connected to other

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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the present inventi on, this information 1s represented
bryngus Institution systems using devices capable of wireless communication with

the mstitution’s systems.

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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barcode | abel 182 nay be autonmatically generated
using a printer capable of printing barcodes, such as
for exanple, a printer 69 attached to the hospltal

WRAPHAEIP2E nf or mati on system 20. 15 The exi steREEm@?OM’“O"“?’
this nedication order is nmade avail able by the

h .
oAb SrRe 8 TR of pPITRE it BID R RAIY o tem fo
rmndmmdmgoarets then delivered to the appropriate

d t to th t I.
ar so. ThB et is ot e B PP Y SEBROSH G oS, 16
t fb%deﬁl@ﬁﬁ%e &ﬂaﬁgrﬁme&&d %Hmthﬁh&%;@{a ARGE THeld?d @Rl amrive in

enbodi nent of the present 20 , the nurse or
t e'crittmcfom af the sphammaﬂ, wihkbebavabatkel Wy7he phartriaey paidipeodessed.

| et, 170 the. b d 90 t
t e GRS et e g ARPS BOORRE e CrueRBT R the
t %ﬁpslélsﬁdrhé@wﬁa@w&ka%% RO dclRaliaP Rl a ddhiRdi! éd&ﬁ%"ﬂﬁ

drug container By sw ping t he barcode’ wand
a@m@fsglet h&> 3&%\01151@82 blprrmlbd acmpy o€ thieaindsir, m% acmmmen the

t 185. Addi I
ek S e B g 3ianiC S BPerpiin SR paromictst are
m?éjﬂr@s@h!eﬂ on fﬁﬂﬂbd@ tha® Pat BeRehixRY td c&ﬂ%ﬁnélalr 850 d%cgﬁﬁnc to
printed on an identity badge 200 (FlI typically

weRpemhodipent ofihe pmsmt nlquépg,dhmenfonmmome reraesentediRys,

o5 B2kl e PP ST 18 B0 O B iR B8 i v

| atnomatioally penktieedalsing acpﬁﬂtexr&apubmlfpnﬁ@ngswaodeb &dueh @s, for
conpleting the verification process. For exanple, the

© c SFEURJeafepTinieR A drdtagheshisthethewitatspharmacnia fasmatien gystem 20.

15

20

25

30

2 e ShoRo e BisleR 560 A5 R BB it parmacy

s effemiiatbndystes. 20THnd is yistedbynby filagdrugalsr anges of
acceptabl e 'values for the paraneters. If the system,
det ectengralby thegnediggipa 1§ ﬁqeaélehwrefl frethe gEpTORERISICAreg NG Unit

?&taﬂﬂhﬁl Afig tﬁ@o ghﬁéﬂp !:Aol'tl e &'t M@gn czlrﬂesaﬁl drug container

ternative ne paranmeters co
mbs tocthe dp@ogrista patien. miotdaace #ythioddembodiment of the present

oy ERRP . e e g BB £ WEeon b Rt

b |
) 1?85&\}% %se Oﬂrhggalt%ﬁ@é e, ﬁfdo?lﬂect@@fbatg@‘}@&ﬁc%e'@ﬁl@ £0. The

erapeutic regimen i nformation
i mursher tcpla’uclan woaldvbEl resddhe/barcbédee 82 diathe Idbel ls{g:iﬂﬁxed to the

di catjon s bei.n iven to t right |ent
- 8 CoRGLET by swien thgrharqosiaﬁ*@ngﬁé agtost fhe'oar 1@? pented on
! fhetlztb%l T86'b £k gRl: B gl doheAHEE 1%'5393[(1%&&{&}]12%9&%%&%&&@ of the
110 detects I SCrepancy between
caregiver dzspensmg the medication may be obtained by reading the barcode 205
printed on an identity badge 200 (FIG. 5A) typically worn by all institution
personnel.
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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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170 and the barcoded information on the |abel 180
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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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e PedS e S nepesteRpir P hfphes) 20h Bese

Hirs@LtisOshd GREP iffisionahll 9l patulifershyt lawe beantsablished
| sewhere. For exanple,.in the case where patient

 Gurtbe bospitaher iostintion withingrhigh gipatient cate yReERiAceRrdapce With

ctgg gr%%élﬁqn\tre%tign 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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“Connecti ons W|th 30 these devices ma

hospital server, such a library may be | ocated at the
hospital server and the patient 10 care system or

medi cati on adm nistrati on device woul d conmuni cate

with the server during the verification stage to
WHHHAT8/e acceptabl e ranges. |n another enbpCi/HE04/000443
the library rmy be |l ocated in a portable data

agsd; 0 2R Palm Pi | ot TM W t
\A%lﬁ{éﬁhéﬂgoéég ot (I:ar e sﬁe@m%w%o‘?ﬁue mag%?nt’ fre Operanon of the
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o & the PEperssor pd theamedication @dmiisteationisierise avill equirgtanent
C ﬁél&loﬁrl'&fgﬁiﬁlpﬁ‘oﬁqgé Raké BPotﬁgIEafE fv@f&bﬂpet (Erespﬁ éﬁ%ﬂja%ds the

begin operation, It nmust ~conmmun
c vaipacwercdas bratside arsdft dinfit addi thattthis aghieisheviehticlest 0 r@8ain in

ST o PGS P roF DS PRTREbe eBied #t 6 sicghcation
dé&tﬁzrﬁsﬁfaﬁ&h thR bl s ﬁﬁélocgtgd W Ry SER! %&hﬂﬁé in the case

paranmeter limts, suc maxi mum an
cﬁ’h@r@maﬁ%ntlcamysiﬁn@m meditaBRCRInintthtien devicosane émﬂected toa
aids in

R 455 R Sk S R e e

S&iré by¥tbm bmedRAoLiHREI His&?ﬁﬁnsdevid%f\#&ﬂ@ @oﬁﬁfnﬁf@t?e\{nth the
val ues or physiological paranmeter limts

efervr duriag thsrstificationstigedorobtaineibh ampmmhgas i bedther

Lé;fébo?rﬂﬁ%ﬁr}l lhsb 3? nﬁagzbe&sga{s? gr%e[}?%%s@ atq:nfsgg%%g (h%pem A"
couoch aé HREIm Bﬂww GHH WECHER gadbntchtd sq(sieﬁa SembditdRpd s

stored. In ot her enbodi ment's, such”i nfusion paraneter
9@1 BRoeeEInigate amn&areddinﬂieBFnidye woﬁn obby

S 78 i TPBDS 530, 25k MR g SRRAF B e

sery/gstent i medibatidiathis@atidnQledicBBALL Hé%m@ﬂé%on, it must
e nade in

\fé’FP’&‘H‘éC%% the PRALS camparetthe hard el ﬁ@@ lightsageinstche entered

2004 oné%é‘%&%ﬁ%%&‘%%&&h@éﬁqﬁgg ?ntaguecr:; 3; \all\fajase

Syst eStomiﬁlgGirtEltaEbd’w @i ﬁBﬁfutleﬁaltsﬁﬁdﬂﬂE $@trog MERA6N Pirameters
cation adnministration information froma

i Bl Sl ien Lprgimer [t Sugtoas the GiemiIB pnA minimur

{
I%ﬁig%eﬂrﬁt:u?%nda glg{rg%? 1%& %@%&ﬁ%@ggﬂ ixh ihm values of

a@hpmaum wadd, |ab;n aods i atandardizilgahe ghalap of c&vdh pebvicslasiting. In
of the nedication adni ni stration

alert an al |
3RPh DA RV BHPHRCF Heuseh AP IoRical parammeer s
@fﬂ?ﬂé‘eﬁﬁe&&i hlﬁﬂmgﬁ't\fd | callﬂlnﬁgﬁfl%%h%b&ﬁﬁl L g??kﬂmigﬁl% &g a

stored within the at abase
e ede seadenmougied en thelbdgursnghé syrigeor veke miatiioahﬂﬁld

container in which the medical fluid to be infused is stored. In other embodiments,

such infusion parameter values and 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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correct the admi nistration paraneters entered into the
medi cation adm nistration device before nedication

adm nistration to the patient is begun. If the . 10

adm nistration information falls within the

VR RWeNTA828, the nurse or care-giver may recePUBU&E2004/000443
nmessage that nedication adm nistration nmay begin. In

one enbodi nent, the nedication adm nistration devic
my bEhe modicoltiataiase systeat of ae CERSTAERI{QS d4q Rresent fnvertion

ﬁ%cgfvegirrfe %hcal{jﬂ]il @%%q%&#g% uﬁgmlzmoﬁtﬂ‘ 'a"ﬁ'&rs%fortcgl% -giver prior to

i cation m ni stration device
e a¥ies admsdigdionf dc&ﬂpaté%&hﬂnnﬁoemsmm tohastitttienally established

adm ni stration 15 paraneter ntered into the )
chnen o piroRisiag O WO ISCLTEEP ST and BroVigHs an alert ifany or
'Lgdof‘ﬁ?et Qhlica ond”have t'ib?btﬂlfc gﬂ%}ecewea %ldni‘ﬁ*fé rhéficatibs

m ni s een net ocki ng 't
mﬁdnmaiatﬁm drelite Falis cuadidoof the giidelimesdsicrbd whngthc meedical

SRbbhgr CrpulinrchE MRS QLA EET ATy b BerigttBe o
r:%*epcth 1ﬁ%a P%me?e@s dfterb B entHR adicATbn administration

mnis I on ce or at another | ocation that
alewica baﬁmt medncahson afminiseatiedioche patera inegirs: Habe on

%ﬁél?ﬁg%aeéqsrw proptos TP aatin e e ece syt may
9:?&0 ren.«,{)ﬁﬁgsﬁge Wiat ﬁeﬂﬁﬁ%ﬂ%ﬁﬁﬁtﬁﬁo@ﬁﬁ? begiils Th btk brabadiment,

mat1 on-systens, such as a p armacy_ information

Sysmednca’mn insipistration dévirermey be byb@defmt” dhatris, elesygnisglly

ana si.s. and 25 rep rti
ejted e fesroping g mraiog o0 o iR B 35 Ekon
aadﬁﬁﬁlk@ﬂionsdebﬁfé%&@vcs Thesanfremrdt pstessop itadthendidisistration
brary or libraries is used to validate that the

ma@metem entssad iote thaddministssion deviep sreiPPEREIatRIY Bigpegfication

T

I rﬁédaémhl RAiSIE@ARs doick hgd bilbwaipythe carkigiverto beginmedivation
30 analyzed and provided in a pre-established report

fagnmmistratéon. he i nstitution or care- giver to identify

patte d t

P e iR oS e R OR Bt T SRR Ster
afRtinBEBEtion dAdeniniRiratdddvive @ onssthémiotdtien|thitrantpinsrecords
l[ibraries in conmunication V\nthd@re t ha

refdhemedisatienpdmmpistaton BHUREFT AN dREPVERS T Spraioggtored

B PERES RS A ERN AL RER RePold it

thdﬂhaﬁnbxhﬁl dth&tihétittifiormal nﬁ'ainmmﬁdiyttema,t smeln s ppbarovioy s,
or 5 other categories as identified ‘3,/ E‘% Lnsti tut.i on,
tipfoamation systran, A hOFRItA FUPFRANOB RYRIPTIN G et IRSETHE fHRALYSIS an

??ﬁé‘lt‘ﬁ\/lgé %y%%glr&ddh%{ciaﬂrbr&é} Ry PR, Y 4 Pitlent fRcific asset located

at a patient’s bedside. The information stored in the library or libraries 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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A nedi cal database in accordance with one aspect of

the present invention may be a included in a device
having a processor and a nenory for storing

i nformati on or databases, such as a personal data
WOS0RYUA28 (" PDA"), a | aptop 10 conputer, a deBKTAE2004/000443
conputer, a smart card, a BLUETOOTH transcei ver havi ng

a rocessor .and nory, ar ot her. devj.ce capabl e of
e SEPRGTREE i e rinatio Rtorstmthy Ko PP e
apsinmuicatis WRImBIOHES Sh'BeIthGS N RirhiAR tratdif flevicd TSN B
data base carrier ("MDC') may either be portable, in

t pansekdited andanalyied, PREiding reports gonesthing thgtocewence of events

institution, or the medic dat.abase carri.er may b
oPhip e pihscRich Aal i he PRLRIRR st dimpupl piigeots. or
bee# chesgofits dsiBeed &Y the ilRBRS0A € adslethiRaliti®dion in ensuring
dat abase carrier is interfaced to a patient. specific
athe @roper pedpveyy ofgpedicationdn priggnis Wethin tg@: Sti@EoY t al -
si gns ' e t ' ' u r : .
e ot PRt S Fin Pt edOl AL R of e FEsgrt jayention
nieg e a dheiPdves dedee hodhnh praaBsshi add smklery frgsiriag by
pressing the 20 appropriate control_ on {“he i.nfusi on
p@%zm@z?n o databases. siohang Rersenal dataassislink( 6P A di Hlgptop
' e ' I

SRS Yl (8, £ B TP AE Willhccéy b o
t precdzedisind endtitivy 86 otlisralevics chfubie dfaggeinisatingaevith medication
cljnical ,monitoring and event histary nmodul e, 130 an

BHatp éq’f&eﬁé@? ¥gring ngqsmgtip%mmhgﬁwgmmﬂcﬂcal data
R L O MIC D R iR b6 Rordbi it anid ia AR 21 be
ahobed abgutcthafisgntied, dythe dedidabdadibage parianmeay be pfimardy

ST T R —
g%ciiﬁﬁs@éarﬁérl]@ intéleace %o & ?Qﬁh‘?ﬁ: gﬁ%mé BstepPeds bl a6RY infusion

I'n this case, the video pl ays of theé care
renag oot sigeyswerert hat di spl ay i nfornmation about the

t at f the._infusi i | | . di spl.ay .30 -1
cot o Ot flsrnisi Roon itbersBhisoR puRliiadioR S &by
Vdtatighte®, tht ahids, dafegiviel CorttEdhatdiANstSROME shii@os ibx 2&3@51&1%‘3

i nfusi on paraneters, the tinme el apsed since th
ZPOMTORESRe oo the rfosion pompH2. iSidrting e pumpdhal, is armablagf

QL her ey. t hat . nual | v | ogaed b .
P GUFR] i Ry BE e ctams BB sgh duscs p sigpat o be
| tFnyitea. frob € oRHe BelsRdy CBY SD&MichisithdrzloBged hethe
application nodul es described above, nonitors the
ihiniea] maniteringeand ovantdustent module 138 andenteisd byithe mgdical

lerts, t r ORI -Vl dea di spl
S 2 PR Bl A e v
the institution is using a pumyp that is not capable of being configured by
downloading 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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i ntervention by nurses or other caregivers at renote

| ocations if necessary. If the pharnmacy managenent
system 20 is directly linked to the care nanagenent
system the care managenent system nmay al so provide a
woheal72a2g report to the pharmacy in deter m RCTISEU0@000443
status of ongoing infusions, as well as in scheduling

the 10 preparing of nedications for future infusions.
linfuaivottegan, end el otbert svents ¢has mesemanwailydpgged by te Firgeyer

a, "Code, Mode. that allo (e-giver to bypass the

éy%ttrg‘?ﬂeli‘%'ei tﬁ‘i!{l ﬁ\earﬂ}gTE%?@éﬁea&ﬁszqrgof drugs that have
been AL@eelhdraterdht ts{frseeﬂl,n&mzmg theapplicatien modales desnibed
energency situation. The initiation of the " '

A Al O . ! Cod? h
Mbeue, menitoestha infiisien progegs i 8 TeRd-timeRappar, PrpYdmg alerts on the

i yideh bt PR Bl B AL g R ey

tiBtckveadbn bh QueBRGIaRRG \carckhiess dteamotedoations Fxetdssaryt higthe
enmergency and the treatnment used to a}%dr-ess t he

eprergencpanagemgricystanciOyis dueghydiked fo thecapppanagement system,

B8 ot o B G o Rk Txhechling RoRG R tarmacy
ciarlkicauinhd hestaals ofbagsiag tfosiomyesrenll as irsichedulmgbe k

are possible. For exanple, one alternative enbodi nent

arepgiaecd meediraHonfdion Uy BRUgIPSs depicted in FIG 8.

In thig axg&'gélj &Woaﬂﬁ&?,’thghfegérﬁﬂweﬂﬁ& GRPuded § "eb&e Mode" that
connecte y nmeans o1 appropri ate I nt erfaces.and
Cllovisrageard Biveotodypasd shalsystbat B inomakattlyarase 210 ofidiugh that

woul d typically, be | ocated qutside .of a private.r

Shapp begrbbrspeleeitdeby e FsBrutigg e Ls_f%f‘?. i ey Siohalidh The

giﬂﬂfa'ﬁgﬁ b Otodd NRE" LBl BRESANS (old ffte@Sn the patient's
escribed previously. Instead, the bedside data

cliAde albhg twdth RGentity of teatrbg delettd Sogtthadisplaped st cfdeugs to

et £ B g SIGREHr T O FUE o sy and f
| Pediient RYAd AatRs [HRTenRiAGRS b ibchiditdlf fecofttlGn the patient's

r
managenent system and display at the various

neiiR.ori ng stations, such as 30 either in the pharnmacy

or at nurse.statiqn .70. In.this e i re

'S o Whiks sainens of tiedtrbas T RO G as pEiE
edtsEdbed abdv afieRafSRInEuidioh®bf the CardehaA04hent28A8m network
PCT/ US2004/ 000443  di splay of either clinical device

- | avé possehle.oRonyxapatd, ene alterhalivesmbedimey of rpcargmgnagement

previ ous] y,  the A nma | sQ..co ' | ach
ORISR S eted OBl B i Cr PP S Sel Biveel 210
NERRScted\bY HehReST 2 hisERterfabestdnd cablig THageradside data
system | ocal area network is ) . .
concentrator 220 which would typically be located outside of a private room, semi-
private room or ward area. In this configuration, 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 varions 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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5 depicted in FIG 9. I'n this enbodinent, the file

server and nonitoring stations are connected using
appropriate interfaces and ethernet cabling to an RF
data concentrator 225. At the bedside locations in
VRSUHG73%8 e roonms, semi-private rooms or war pCBUSRS4/000443
of the institution, the clinical devices 210 and

ba flefRES; . 5‘3 i de are .connected tqQ an

RF transm tterlfl?:g%:g%v\lléeepﬁ@ %%ﬁ?@”%ﬁmf ormation. - As described

t PaavaeHsty dre/denives mey aR8Qomimmnsdaid with BEhi Jif raﬁﬁ'iﬂeo n
g%&lﬂﬁjr %gc grom{he Q:g}i,ni,c I devi ces 210 and the
bar COue FRANBSEn ) By pielesgmgansa concent rat or 225

' tt h )| K 0. .Th , .
at t achadudtier efnlB8dinREAbS RE ‘é‘f?fg N n‘g‘g&%ﬁ Sster gc?caé gigp petwork is

expensi ve cabling is not requl
pdenigiad in Fléa Ondnthisierabodisenl, theofta kéryer drldetédtdrink %idiBns are

SRR BB B o s
r emmeihtrgor 250 D6 thd Bedo@bii6atiohd @%gﬁﬁ%‘%\{ O%%& Wi %Jlﬂfgqur }]x@,te rooms

costly rewiring of the ethernet C
eNbBRIRBIHE obthetngitgione theatiniyehtvices 50 848 bR6&e BERR 90 at the

. ' ' I hown in FIG 10. In th
ggér(lj?fia S Elrea%gg%?&{ fi?%%ﬁ%%%&ﬁ@ﬁ%@'ﬁeoaw f ng F he "
phasmetty/rE3obler DVG iR 1 Rith B bHhBRa G, A2 A

bedsi dg CPUs and clinical devices™Is €
15ee+ 10 andibn bargpdrusnder SDeortiet RE daapochiigtol D25 ached to

fthé B & CPU 70, pharmacy CPU 60 and .
beds R Th e peaive cRVRE isnodpranized bnsarseet every
(etietg tainsent aren e glddiioh 2 Mekibi Lk denLraceal ver .

oh SRR AR R LA R ices 210

this manner, all o

23 I n | a

t"%‘g R&ePls Badr90ds ghiawred anwell os allowing sheviilinyrils redo@fiyre the
R j 1.ssL.eon_rat.her .than by using costly

o B e B e themharah SR | y

al | owYtigmottive embadinfenDsf thebire neRIRYLSH Sy23R 1 dabhta nérvork

gag(r)t cards .and ot her devices, such as portable

medi

TIPS S RIS 40. Bethés qopEiguration,¢hé athbmebeibling
bant ' 4 ivers 230 .or ans, of
ot o) e Ve pLARREY CrRL SRR M bt GBLLT] atpedido SrUs
anbelinieal devicdsan ehminamdrentigbini Eich HARKSAE bBRSnt AhBASind the
1 ON.

i ci i late th h th St t
BB B P U liarincy CRPG adriudside SBRIG0 andilidical
&adees and/b ith ]

A orbias® PRIAS TBiHeohltb B rtgip i qeives 230. In

pont aneousl y or upon noti _ ( !
pgmenadiof thehieformatien istrantiéttddnBilouhtut Gk 1Bbal3RA nefwork
u

j Lpe... Such a system woul d be particularly use
@n‘y’g‘%g}%‘%&ﬁ?’ﬁ@ Fbesshmby oping goUlyABtwhdrgbling. Such
a systeirt whulaRAWRBAALCAISOkY i L cAhSutkisiRsY

be responsible f o_r)Pa?rrany 0 H%%ﬁe?}g?’&g%jgcwp%:ﬁi Pf)%s,

s F@@p&@nd@,ﬂ@r devicesf suches aoerable medidatibh Bath |c919fers, WBscribed
it h ects. of the present invention, a

n?rrégg ?%lmﬁwb%%vg}%@ g&wft@q/re(:mm%m 9pother means of wireless

communlcatlon, 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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one enbodi nent of which is depicted in FIG 11,

including a processor and a 5 nenory for storing
information is provided to nonitor nedication

paraneters or other information used by a nurse or
WoReM/0e82&- gi ver to program a nedication PCT/US2004/000443
adm ni stration device to deliver nedication to a

patient. Various types of information nay be izieotr ed
ilarge stipationwhest caregivinppersounc! Aq kiklntp Redespoagigle tor many

ont.ai ni i.nformation ' ta ONS d
S Py i RO hdT RO b flc o i G AR AQRSARRordance
R £:pEdt9 BStheckent ihvdntionya medichtispddtamsetarsst EMDENSE,
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f RS e EMatitn @eibn aiufsator other eard-gitdrdo pragedm v epedication
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fadeanisation dervipe s dpliengegivaion 182 BHETE oy SRBGVITR ng
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aPRfaeAE Biferniasioa abmerdnig intaractipat apd possible contraik¢rEiprs

N b S N
%ﬁgﬂgﬁkﬁé fo?ttléeoghnﬂhfsﬁ'%cﬁpoftﬂﬁG% mRlichGons. FRdeRdniple, thand )

ogy pat1 ents. I del ines may also _be included
touideliaeemdy ididedn@Butionaipestablished glt@llawrrlw%@g

such as c¢henot her ap egi.nens or reqi . .
tqdmlﬁwlmaéﬁpefefsn%@@? aasast: %%Q‘%?Pg‘rﬂrf%@?%&a“‘m’ and other
' tedQhforiat s, OSckingsle, AppropriateMidw raves and
udrifggr to%gdgglfotnﬁggg] g‘%ﬁ?ls’ed ?.n The FJngrgt to be used as ..

i infusimmnhmitons fodeosemang infasion pumpseAdditionallyathe | es

refers to a callecti.on of.,val,ues or. .jnf. LQF
e cBtPast SIS it PaRio b8 g gty R0 Tirbfithre to.a
;&r@&l AbhiEorab treRnRRi Afad Rl irgetieRreanstiaobdefizay pasimgers

n appropriate program contained in software ot her

f r
' ffor similan nedecatint siokas megficating agmazigratic ﬁfe‘:gé%,gel?%%

.30 may be .interfaced, .£tQq.t i . d
e Sty pepe Ol T U b Bl gt are divece
| 19 FaFt1GRdr Wbrasy Sk ins uch BS clemidtherapss yepfiaensodr regimens for
institution through a cradle or other dogki

ng 3
desatiog chremic ipfestipe espainc dhe et ‘Watabasends ngétﬁ gaﬁ@%és utpd

d . h VLG . . . l .
ke 5eu oG LRI B iRse SRR Bitne @ el g B cbiniERly J
20020 Afht RO WSO Qi D064 & fergan a geliention 9 stlees oror
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rinfrge tion Dramted fousateds fisLEOTsH R FUSHAMPERAT 25 frape capable of
| ggiggr rrg%tifi:v% and %Bﬁ%ed%ﬁ{g at,nrh%propriate program contained in software ox
other form. -

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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comuni cation system50. In this manner, information
fromthe pharmacy information system 20, for exanple,

may be conmuni cated t hrough the 5 comruni cation system
50, the nurse station conmputer system 70, and the MDC
WRUOEOT2Bo the MDC 30. Sinilarly, informati ORCT/US2004/000443
contained within the MDC 30 nmay be communi cat ed

through the MDC cradle, the nurse station corrputer

SYPepagRmEgt systeny of Hhe IniormafeEmRY be C@yg%wa@ by SheGae of

t_

AL er%ht | V%@&%ﬂo%% 5@5@111%@%%%% q;h%ﬁ S %gé §ver the

cozmmnnxcammmsysfbm 56.tIh tlam mamnelahifomrﬁatioh dronm therphemmeyt ed
nd 49, or any oth

t 40, 4
; ?ﬁnﬁwpéﬁ%?m@s%é ﬁ:fammﬁ% rﬁ@abec%qmlagmaﬁséﬁﬁ%%h@%r 300
cxuér?%t@feﬁl 50 112 R %Jn%ing%% 08 70 BRI BAMIS0

an or patie speéific Informtion and/ or dat abases
ocraﬂlebn@rtheMDC B Similanky, infiermationicontainey wieimethaMAC 30 may

ok Fantinaied e OEMIC il A e TBy ORI Sgrtom 70,

I Eﬁ@ﬂh%bmﬁ{hn%ﬂ&ﬁﬁﬁt&igs@ﬁﬁﬁykﬂﬁhe Hhiéﬂ@mﬁb&@d %fsteeﬁstm 40 42,
and that is portable such that 1t can be carried by

nﬁﬁ ged 47. Altemativedythe MDiemay be &agahbler Qﬁwmelpﬁtcpmumcatlon

TR e e iR e 2D AT, frlPSer

r pkadtived ysk@l i onary in that it is associated WI th
either_a particular patient or nedication

admi ni Biermedien dafebase earrizn 3Gt genvodlyIeientip aedes'weHWétoatams

iR ort ARl P BRI B o lsSls FitRles,
Ny udéngCiasiufidiaily eenerdsted peidplitddoMBE delivery of Mkdiestion to a
devi ces, such.as conputers, nedication adm nistration

d@aneeta s wellias deg intseaghion nfempiongr yfprnatingeyceming possible

V\tHré-gl\(eﬁﬂﬂﬁld?@(brﬂ la)pauaiﬂ’tsl‘beaﬁdé hattemputvdlyled will ba ﬂeskdﬂBed fin
an array. L other, and a data enptry

SHeFE %albb%@‘yg%ﬁ MPC @Qmobe considersdito be Fdat%V&FY stationary in that
ihB@ wiBCRAL A é?ﬁébdllﬁ‘ aﬂ%ﬂ%’%%ﬁgégu% L&iﬁnﬁe%ﬁ%g dbvice.

genera+ concept e I'sS to provi
sVt R A0 mayeddodaiven etoedige capatiiliigtand mechﬂolbgjr ﬁtrrimterfaang

paranmeters or other inf i an_ent er ed nt o
R & oTBteR AR O AT PRt B Saeen way B cpRysfigted
B 0SSR AT AR Ul
mmsmamsamum&ammmw asital mighs momtwrntg"@vices and
dtﬁt ? S"i‘h tm%?r% S0 a%nte grv? eoI & sptlzpyesc%[gg ntz golgre E)reblzr{g;knz?nd
white (mono-color), such as that provided by an LCD or an array of LED’s, or
~other, and a data entry means such as a keyboard, keypad, a screen 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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entered paraneters or information fall within
institutionally established guidelines for the

adm nistration of a particular nmedication. If the
conparison indicates that the paranmeters or

wol060mmigoon entered into the nedi cati on adm npetidtdodmoo443
device are 5 appropriate in that they fall within the
establ i shed guidelines, then an indication to that
dfifoemntiosinghoditahade todithmsen stered an thedBCodsteraig 1f fis

AR PEIS PrOTRCR b b o R DL R guidelipes

gits ﬁ}g%ﬁﬁﬁﬁhﬁfoﬁ o®h patRhRE FRIJIQA0AIOTMRE cfBirisbh éndicates that
establ i shed guidelines, a warning or alert is ptovjded

tthe pa@metees erunfemaiioncentered inte the medicaing adiipgirgion device are

par anet er.s or .a tion of infonrmti -has o At
Fegirag iy el i B B bk e RBIAAG R Al indication o
AR Ffect BRbvidaAlto tROMITACSH dae-pivel 81 e nane magrthérecgis
requi red before nedication adm nistration can begin.
Imedinaiohexdmamipiationent , t he nedi cation adninistration
devi c b to ' - nhi.hi ek
aam eGSR} I Al LA, b QENhAEhEES o

SihfRRktibE aFhétiBedVBE 3AbliNRId gk linespardrsing onakrt is provided to
favorable, thus providing a fail-safe agai n(%i.

ithe orrse ot casengiver Siai ahq rmefe RAVANGHERIOE PPBIPD OfRfofpRUCphas

t.ypi ¢cal | i ] . FAVE d that oo
e SR A DB RRBRULE, Bhyiba e, ma y
fdopfacAvdRAiof af hpbvaddd Rirsiuisdd eford enddimiion adulirsstrationgan

data or infornation concerning. varj Qus transacti onslﬁi n

i begimelmangthenembgdimeni thegedisdion Admmpstat fViCe R
84 iR Rk | 448 Rishich PO nBMtatiorAmluslit
B e U O e
eQUERERN gha 6@k he MPDEti0ahat the comparsiogveasifafaailatthen,
or any other information soyght. to. be recor%e%éo The
NsevidE iajl-safesgemshingoreqt 2ApHnisttion P4 thedRe RS H®Y ni ng
pri mar %ﬁ{)&%‘iﬂ?{g@ Al | ' 81l Rig e eltion
dupl i c’%}ee rans t?yngﬁg?gﬁg’g?égﬁb@{?ﬂggt _rrefr?;g . X
i afroinivekiienpardineteRr difophayorofromtempdicatiomadalinistration device,
provi de a care-giver with nessages or other . .
s P OO EGHCHEE BT 3%%9%5 Bredpemeny

| ' | hdos hicdich@éhs dvpsrew\eepatient,
?%é%%‘{/@ggﬁgﬁg%ﬁg?ﬁgﬁ%%ﬁ% jgirly entry neanssgl/gi t_\tﬁ:p :
NRGvelhys dthertisformbidon, vechuzd daye-giveridenityi eduipmentilosntions pptient

the NMDC f{ t 4 i th f.1h o
B e LB e SRR Bl e e )
hes fla l’alsbtstd% hita BRinforRERIoR IR rhg prinkyey M¥ecbadarp aalidation

to 1ntlude any device that carries out the basic 40
VT RetenOReBRIuplifyte Ba0astiomoafsgedical treatment information. The

* display of the MDC may also provide 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 fox 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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concept of the invention. That is, a device that

recei ves nedication adm nistration or treatnent
information froma nmedi cati on adm nistration device,

such as, for exanple, but not limted to, an infusion
puepd/@erishas a processor capable of conpari pgﬁ@ﬁmmmﬂ
received information to institutionally established

nmedi cati on 5 admi ni stration guidelines or other

pencdph efithe imfeotiomt Tlot in e ddaice thag mchwasmddmg‘mn administration

t { f. ] bl
oG Sk TR PRGOS iR SisT SR Phe
r&amble, Bt oPBr@e@RA bh $sibR pBmPUAIehad b pictessod tifible of
before administration of a nedication to a patient is

b@gxmnnmelremdn@ﬂongmm lastrmtlcwfally pgablishedmgdication

A dud ﬁaés'lf%m % R RRARERNT or B SRR grug

aﬂmd&n&ﬁ infiéri@fion Shid/br aﬁbﬁabyeof@sém&t dideffereirhid tHeh pidvading
or treatnent paraneters, and/or other |nforrrat|on

 gudndigasionies the igalt of the gemparisopde @Hfse ShepTe-R1eT §PpEs

BRIl ot 00 oy o

patsenharagiene At pasyailaiy advahagedy chibodininoinvhidesstoring
stored in the nmenory of the MDC 30 may be 15
alicnabent the n%qslé:aeam édrﬁﬁllﬁé@él%rwc% %@1@ Fedirgtion

iaﬁﬁ’%&%{@%ﬁ? eRRa0RfRbciR p Ryl o InlopR L Sl
ddentiey of the pitienbhandadre-gher,tin dat manbryhffshdahﬁ)c Bendelthd MDC
kSRS Hhfufoion erndt F I Moo e,
SR Iﬁge i makiBR stokd Wthé"ﬁ%hﬁ)?} bORe NASCBOGRRI/EN 1N

manner to t t patient. 20 For exanpl e,
cnonmnmmtr:td twthetcatrhmamwt systeneaid mnorpmmrdl\rﬁm @@ aragore of

28 p SR SthopBaion Gtoss LpBEnE R eisbn s PRvidsss pa

ARGt IR ré RO PR PRANASA Bkt YA a dificate

W ndowsTM operating system a desktop conputer,
it o kInabispoanaer, tior prosdne mventiaetslases the dpap” emsmym thaf the

Fied Mg s Bt €BH P AeB LAy A0S Fa RYichie o

such Ber dxBRpRIesistaddht B 186 preBbitesvdhtlon, (ARG 80 alay be
such deV|ces s advant ageous in that devices havin

§mbpd1§=ﬂym b hangeheldEpurgnal digilabanmsbatt(€PPAC) suppas afa mTM

PGV FF S R AP e Windowsns

'0{351@1‘11‘1@@3%1 aniésiap combtet, AaRfieBook computek ok ofter Fortable
retrieving ot her gatl ent informati on, are readi

ampw&bﬂét@ahdm ¢ Mwlwmwmﬁmm@ard WﬂllsaséhPWﬂgdfe
a%ag?ﬁ%f:pgg eeg §’ ?%@&ﬁldm% gatgas r’iy ﬂle Méﬁéan%&ﬁe%@blue%‘érd

Jhetuse St dudh ﬂ@ﬁc@!ﬁy adeant{peons asbadevictLiriviry a diktably large
memory to accommodate the type of information required by the present invention
to monitor and track medication admimnistration 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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WO 2004/ 072828 PCT/ US2004/ 000443 punp, or ot her

clinical device, such as a vital signs nonitor.

Addi tionally, “such devices are small, conpact and

easily transportable. Alternatively, the MDC 30 may be
wohadioezh2s n any devi ce that includes an acti peT/Us2004/000443
enbedded processor and a nenory capable of storing
information. Such an 5 active enbedded processor. may
tmlnqu enothemdlnieal derdcaysweh asor vitehpigns mapiter. pigididenally, such

t ebook comput er of the present

V@Fﬁ g yma %%n%t%rg{?aggyﬁg%eﬁ%ﬁg processor incl udes
any d A icERitivEIG OB MBI 30Anay e efifliatmsagrdeaive thait Iumlwies an
for input and/or output of infornpation,_ whether

gictee enbedded praticesof prduBeEIPIY AP ]@Fﬁ iStoRm: ﬁ@fgﬁgatmn aSuch an

ﬁ&%}g‘:” eenilﬁ%(%{eg %Ircicggst&] él%g tb% %%/? Qlewahcg gnto‘fﬁg g&ﬂ%@egigﬂ 3 P or

R{CARBE @bmbiitef) CWtH@p&@estlﬁ tielpresennine aition) suakean dogve
attached to or enbedded jn_the packing or container

+mheddedpiogessopingladespatyidexice éPCiOB")éatﬂﬁ 3 pugropragessor and atllows
dey] in@ﬁ?ar[@yl otuééﬂt %?lnfé/mﬁ? oHPPHERG IV BlcRiall f‘d’dﬂ?ﬁecﬂéﬁ@y or

for age st ahp or business card and yet
I d}ftﬂcaldﬁeams Swiiigless of dérectadontaot, tng whmhmmgtalmlmem powger supply.

power, | nf or nat i :on st or age, dat a. or rmatthglél \% hon
Bnepample plan ackivecmbekle tpéoqsésog gt %%?Br POt LS Jven
'IE%} 8@%&%@%@%&@&&&% uée ok Qﬁ‘tcbﬂﬁmér of HncAIRRGRCbe

cessor an grate into a
rﬂzﬂiwaaﬂ i@ patitit.nSedbr dﬂvmm nﬁg\tymeall)shmhamia@nredrﬂpd%ﬁgéhthaﬂ

D e e e oL el et e SR
a(a maégﬁ&%hgﬂogr 1 mkz§r m&%ﬁon%ﬂﬁa%d“ ﬁhtﬁ%@&]f@ﬁnanon input

ng nodul e APM' such as in the

Nnﬁmuﬁ)dvmhdmlwesysheesmtabllerfor usewE@mEdml NEBDEA TR

S ETY STEM ncl ude ffi nt
A P OPICFRD FTBERGR e B IRkt g g
?(ﬁcatfdﬁeadﬁf TMsiRinicR e, éd%h @9 8h AfFhsivh plimb s biftertievioal

ormati on systems, such as the pharmacy information
syst efn aﬂoﬂlmﬁinb@trmntesu@b @av@@rel the patiant BRASIECARSE9Ei ng

f 5
R ‘IFﬁt‘ g{nlra%ﬂl g%:t? el’{gcr%si?)ﬁ%lr 'éﬁfmgf ﬁl%& %p%%vmsl%em fic
I ISiBQJaHHﬁmQ ﬁhdd%let{eAPN@? GhukR a§M§MNRNM@ﬂl‘bﬂrS3¢tems Inc.

nmedicati on adnmi nistration i nformati on or parama{ers

OMEBE CRUMERIGATION SAEETX(S YHTINL therakMonsy Biludg sufficient

ek o PRETS WA ED ot My 51 b RENFRbuld be

PiRtcbpatt WRE sistfiohd] iRfobmaRotystenss, Sl dsltmeyphaamey mformatlon
stations 80 may 30 serve a single patient

sosige 2basd rmweomdatpémfeﬁnanoa@s@mmg 1’&%@@@%&%‘%@%’% for
WP AU e SN aliE ardd rug YR i Biorafin Rve
used to compare with entered medication administration information or parameters
before beginning administration of a medication to a patient.
Tt 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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42 WD 2004/ 072828 PCT/ US2004/ 000443 clinical devices
attached to the bedsi de conputer 80. Exanples of such
devices are a bar code reader 90, a printer (not

shown), patient nonitoring equi pnent 94 for

wonbdw7esag patient vital signs, or other patigefiusic04/000443
specific assets assigned to the patient. Further

exanpl es of such PSA's include an infusion device 92

stlinicad deaens aftaghedgo Qlepb@dmd@eomw@em&mdﬁﬁsmmﬁ qfgnch devices are

A B oG g » MR o) Rl e or

eﬂﬁbhiﬁdrﬁ@ paNﬁﬁUﬂltaI sigh¥bt @lﬁ&r Iﬁﬁbﬁt spyeifie Akselsuskigaat 1 thé patient.
in which the APMis described as_an advanced

i Fﬂréwr seaonen of sugh BS A include poidbuen faiies §2 wph as can form 2
B EOaRE REANIS M A KRB 18E < BT AT BYICRTRON SFETY

dSYSTEM, 806 uktentidnasdieecwiditall.Si @tentﬂim 51768,866 emiibid ‘sdular

are_enyi si oned as_bei ng nount abl he AP | so.
GRaisnt Caerypiem” &9 Eapay Slordi pydrgh g@\f?%ﬂés dengniped 350 adypnced
"R-LOL LY o5 lﬁgﬁrgbmte%%&m g&&ﬁh@& mrsua?g,etei@taarﬁﬁwm
ors rmy a rise or-forma part of the

T&@M&ﬁﬂw lmhanemuetbnmntAMced ngmhmnhg\Mcahﬂe dviber devices, such
typically equ ed with data 15 c nicatio
P By DORNOLES DR I9 S SVISIOTSO AT BoIBE MigRBiEPledp g APM
%th@@ﬁlﬁ%fbn&%rcfrﬁ § Pﬁﬂév@d@s laR8/8F ﬁﬁiéﬂ@ﬂloﬁﬂ&ﬂi@é@lﬁlﬁeﬂt

be conmuni cated to an rom the equi pnent or clinical
dewh eecarist ngrespirsoyoniicaey elsotcemiprist opfprmiatpart of the
(k:x[gﬁ{il de equi prent and clinical devices may be

ected to the bedsi de conputer 80, or,

al t er naehygdide ec{uli}ﬁﬂmﬁﬁﬁd BRiSAMRORLSste tRNiEAIRTeRippel Wath data

or wreless system to 20 the facility comruni cation
muamx%xouéwlvgomgveh@s@ R%e2hstrisg portseraoprtet®y, | R,

th {
A A
oA dhd @i prént bP liniBdl ASGiaE. U@iﬁgrmﬂs QBmi®icdees teaindVBky, the
30 (FIG 11) that is capable of communicating

i bedeideragiipmentiangdredinfcrlodaviaes H@th@cnoemtho the bedside computer

n .device. and th
b AR B o8B e GHELbL bR s gystem, o
Fié fRYayRbRmuhita LMy s&In BMMHQ Wl#ﬂ%i@ tshosldgy, @ud:lﬂﬁ E’JEHR or
but is not limted to, communications utilizing

opheraareless cpmpruRicagon PEfISSi on, magnetic

trans S .

2o R ), 835k SR, IRt L timens of
petfhadiovegiondtdidaantVbBC BLWEGODNHEM it egjabl afgyminhirating
522.15 st andard et hodol ogi es such . as 30 wrel ess

lipfosmagien tognp fem gieya IB?‘H@#“%%’B?‘P@F%‘F%P deinnanA dhg nstitution
SREHR Mol Retwork 50 using wireless technology. For example, the MDC 30

miay be understood to include, but is not limited to, communications utilizing

[

3

optical or infrared transmission, magnetic transmission, or wireless technology
where the wireless technology is indexstood 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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el ectromagneti c waves instead of wires to connect and
comruni cate between 43 WO 2004/ 072828

PCT/ US2004/ 000443 devices. Such wi rel ess

comuni cations may al so be performed using other
woralkesmznet wor ki ng al ternatives, such as thoser/usz004/000443
described in the |EEE 522.1 Ix standards. Wrel ess

technol ogi.es, are designed to creia 3 W rel ess net wor ks
adaviss-npuchdeipelescomapcaiiopg ey, alse bejpeRgRekusing, efer
é’l%%t&&lﬁﬁ% oftethalifesS $EAM Wose destirbed Bl ih%'iEEE 522.11x
atively transnt ssi on speeds. Using BLU
T@BBEBM Néndsiessltexgmologms am@mgned talereate fwitalesa networks allowing

madl cat| tration device,such as an i,nf USI on
Hhs BT, G5l Eliges g RAPOHRL Py B cHAntS
rmof a radio chip
gﬂn%c%e%??ﬂnﬁﬁﬁgayng%%%ﬁng%m%ggcﬁgstrat| on device to a
si m | &fsing BOUERATNDCtSBnaogy, dbt edanagte, \detayﬁoma meslieation
| e tel ephone transm tter/ receiv
RS ) ST Dbt epey be sgbya ipigmal BLUE

SF@OTPIITM e itini ok E&gcél%%m% th& ferhperdatadie e emkedtel & the

data is transmtted directl’y to a receiver, which may
breedication administatipstdevick teis isimglaskyeguinped I\@DC@H& alternatively,

BB BBl Bl e PGS R ket
Bb ld%eMﬁ% OUsRE AR THEFCHNO] 180t afiat &UBHexbn dahﬂs e
descri be n EEE"522.1 | x), and may be use

tttmzemgttﬂnmlreaﬂy: & @regcmm vhidhaory be yisgd inig@netwerk using Ethernet
d
Rt BBhAGR ol e B OIRE LSO ol Rllfh S b capable of

deReledsRathmRavRionasing feither BLYEARSOTHI® ér bthet fichBologies(such
i nfusi on punp, devices i ncg&porau ng the principles of

tﬂ@éhoqgrd@g@'fqedﬂml@i? ph1 iy beused throaghayt grare glvmg
AP iy B B b Rl e Sy el N SRR 2

devi cavh@ythe ahedlicatien admitistemon deeide describvd aleove was primarily
Furt hernore, the institutional comrunication syste

5
sl B SRS 2660 5L uSOMERBR IV PESIGOPERNE B8 AT REBI%S 89 the
ﬁ@‘é&ﬂt in‘&e:?ndn' rHLa)?] fio > BEAN ML s’?‘%i“st}g?mﬁ}g C%?Hﬁ{eg 9%1'}1951 de3it8t em

I mteadcadg withya patieat. azlekampleathe anaficdtion adospst: ation demce may

may al so include a conmunication systemin a
@éf‘r%begﬁlﬁt}?@tfeﬁﬂ’@gldp’t"ﬁeot her than a hospital and may

have agph él‘ﬂ?qtré QEG fn@tl %g% 18l 90 ds¥mentDHED above
as a pa e above er?o ﬁents ar e
demosrowetiinéois nexma:mtam be taken pos Bmitedisynsel Sutineg cappyamication

I [] -
%Sr%tglg;dggg ggc%%{plagst elmogntlrgﬁospltapf%\éﬁt)g or rln%;? Be locaiet& onﬁy in a small

area of the hospital. It may also include a communication system in a care-giving

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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30 and i ndi vi dual conponents have not been descri bed

in detail so as not to obscure aspects of the present
invention. Those skilled in the art will understand

those 44 WD 2004/ 072828 PCT/ US2004/ 000443 devi ces,
wobtmasszs2pr ocedures, and indi vi dual conponentﬁcymgjbgygooug’
further details belng provi ded here. Moreover, whil

t he enbodi nents dj scl osed _above are described for use

idevigeh Jaghhads) preprAuFes nadpdividualgempanenig yithoyt Bisider drieils
t d

SSTERTHEE G MI(IRE e el EdHents Rl sbooveare,
aeh@tbeé ot use i hospitmh@veonaes:, 1t8mﬁeienmeéxetd>ot1 tha@ the system

patient. \Wile several specific enbodinents of the

ig athosmppbeussht in piheyenvirongents as dvedle stchi as eytpafient clinics
'ot&?e g&; Wil cé{é‘y e ‘i‘b&'pﬁﬁe%d tOns can be
e Wt out eparting ron1t e spirit and scope of

t h e | iegktseomal sﬁeaﬁc dnbgdimentstof ithe nm’enmoﬂlmvd &eken illnsirated

th |nv ngi.on. limted, exce S b_ t pended.
5pd, 42 bk perenparepd Jipt EasuB Mot fical e wWithout

@ﬁ{xhé YoRGhE @b&i@&b éofﬂﬁe%&ﬁﬁ@ﬁ“ﬂk@&rﬁm@lﬁﬂ itG&hot intended
I ce conprls ng: detecting when a value O

ttlnaﬂtermmntmrbadm;ad EWB}IIFEESC])YI the appendedclaiutk. cal devi ce
is out of range by conparing the entered value to

val ues stored in a library of acceptable val ues of
treatnent paraneters; providing an alert signal that
the entered value is out of range if the conparison
indicates that the entered value is not found within
the library of acceptable values; 10 storing

i nformati on concerning the alert signal in a nenDry of
the nedical device; comunicating the stored
information in the nenory of the nedical device to a
processor; analyzing the stored information in
accordance with a selected set of 15 criteria;
reporting results of the analysis to the care-giver in
a format selected by care-giver
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2. A systemfor use with a nedication adm nistration
device for reducing the possibility of nedication
errors, the systemconprising: 20 a first program
configured to accept user inputs related to nedication
adm ni stration device operating paraneters limts and

enerate a data base from those user inputs; a
m&gﬂ@@%ﬁocat ed in a nedication adm ni stration
device configured to receive the nedication
adm ni stration device paraneter data base 25
gener at gd by, the fin . .
al so configure too %%%@ﬁg%@g%cca¥%gﬁ$§§%ﬁ?@ﬁgg [ cc)hrﬁ:al

dgwice cempagiagret er s progranmed i nto the medication
' ator with a,s

adm ni s 1on.device b n _ope cond
Gara balBland e et ARl RAETET SRR, ¢ he
nsediahdevinedgow i 2dnge b otmhpgitpabe EMcrd®RilLOto ¥a\&:s stored in a

' [ he conpari son exceeds the limts

_.conpar.i son ,.and if
lli’&r}gﬂf?cgﬁ%bl? HglPﬁ%Ofté’@é@FF&taﬁﬁlﬁefﬁ%e, 46 WD 2004/ 072828

PCTI US2QRAARO4d Aert BipRM ISR tHRNEnicR V%ﬁfe'iQQutto‘Przh?g if the
medi cation adm nistration device operator that the
compaismiadicaprethat the gntered aptue éynat Sound veithdie thetibrary of t s
' Bfgend data base; and communi cation neans for
ag%ﬁ%aﬁ% cat igng the indication that the programed
oper at i sigripgmHomiation cenariting e alehtesignahintasmahortytod the

Y c%g% database to an 5 event |og database. 3. The
sy%ct 0¥ claim 2 wherein the first programis

confi gueedmbficligrg B 86tk SfoRRatdn fin e in®IFP UE BE medical
separate fromthe nedication adm nistration devi ce.

dﬂwcqw&@?%eﬁ@ﬁi of claim2 wherein the first program

i ncl udegy e Eto%d%nﬁﬂ%{lqﬁ §&%{‘(ﬁh§€s i Lé%l?c!é&i | set of

oper ati ng ‘paraneters w t east one rugs.

causes the . nedi catjon agm.nistrati on devigce to

di spl ay" ROFPEHEF REPE aRAIEH oghe FrEe-glyer bt aslecteh by
caf@geranmed punpi ng paraneter is outside the limts

selected by the facility in which the nedication

adm ni stration device is |ocated. 6. The system of

clajm 2, wherein the.indicati.on present.ed to the 15

op??'at o%"r%ffﬂ 5PS%WghP§%E%fGﬁ B sgrlag%dff\gc Bt her
redutingaRepabibilitfl 6Sibdsation eRoay, ﬂiecéﬁsteﬁl kémbAgthgat i on. 7.

The system of claim2 wherein the processor of the

medi cation adm nistration device automatically
compar g§d Iﬂ?oﬁinq %riaﬁ.rgnu?e% t(qggéeﬁfa lgslero irr]lputs 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
configured 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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adm ni stration device paraneters one-by-one as they
are entered into the 20 nedication adm nistration
device to the data base that has been installed in the
medi cati on adm ni stration device and i nmedi ately

woeesenizss2en i ndi cati on of the program par amﬁ@fm?ﬁ)ioﬂ&mﬂs
outside the data base as it is detected. 8. The system

accor.di ng.t laim 2 erein the second program
pri ?/‘é‘ﬁ? %‘9 H?EC%B% Ff{aT']PB P‘%}C@Mﬂ %Fifﬁnaﬂltﬁaﬁgn dpaccenemionihat the

b . e . : .
AP EAn AL BBkl PR it LR, Bond daty basgs ana
i s present expmivHioR GEahd A2 82BMREICAIGE A4ADOHBhat the

ung.i r the operator.has.either changed the

p'ai’(rr%#% a8 optiifing PEARRRE isdieiqh the Trnits 4 A tssend dpiahasapfo an
| neteiadbedathhi@t. t he operator desires to proceed

regardl ess of the out of limts paranmeter. 9. The
system according to claim2, wherein the event |og

dat abase i h5 stored, i.n_a menpry associated with a
processor a eagyf"tSIE‘. chmdi yheria © HEshprogFAEn 1srRenfigured émbe
adreontelt A fikDcHBMItGSepARE ot IRGhe IR A3iniSstfation dﬁvice.
program for controlling the processor to ana?yze the
conmuni cated i ndications and to generate reports

related to.the corrmi;n" cated indications. 10. The

syst enf'accordiSHYeR &1 et dvoiergip drectingt prearagt wekidepnames of
C @k Ghd 8ocitds hRIEAOESRLt | 19 i
prg{gsel ect (e)%ll f%r rratgﬁ %51&5 %grs@;’?é%ﬁg?gﬁ Yﬂr eg‘cﬁacilE %Ibe ?fhsgld drugs.
possibility of nmedication errors, the system

conprising;. a nmedical database carrier having: a
menor y>-f or T8¢ 8YSte ohelaine & whestia Hressscond mpgrami aansesthe a

PE o) L,Ng: r d to.mani pul ate
ooy Bl A P BR  B oB tor
ctiepregrammes pompihg pardnigeris 606ide thaHmits SRR BRiHeFicility in
msgﬁﬁ l1;or é.ecel ving infornmation froma source external

t PR madicafionpdpipistsaiangeyicers logatedd so f or
transmtting information from the nedical database
carrier to an external receiver; 20 a patient specific
asset 6havi The sysesmofclgial 2 GhefRaMS ihdltataPriehieats 1R

medi cation admi nistration information fromthe

BT @B@f&l\eﬂes the gperatop as iewhathicrdhe oprratabdesires to override
GBE fdaRfatiopherei n the processor mani pul ates nedi cation
adm ni stration

7. The system of claim 2 wherein the processor of the medication
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 immédiately 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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i nformati on received fromthe patient specific asset

to conpare such information 25 nedical database
information stored in the nmenory of the nedical

dat abase carrier and provides an indication of the
weo7ehg t he conparison. 48 WO 2004/ 072828  pCT/us2004/000443
PCT/ US2004/ 000443 12. The system of claim9 wherein

t : ' j i conprises. a rtable. .
o PeTB B bR O R00E ahELLThe BRRPIElT IR bE PR s i
clthe dat2 badear dndicdidibthateho bferpfod deAids to pfo%&ﬁ‘égalﬁlb@s of the out
opoziiat,or frominitiating operation of the nedication

5 A SRS Ton devi ce once an indication of a

par anet er being outside an established soft-limt

gui deline of the data base is presented until after

t he oper at drhe dysemeicts@ingab NGRS, WRr PR IRRER T0f BallBase is
within the limts in the data base or indicated that

t ForghiBrameporyassqciaied with aatewsdsar etalathtas digferant Sroouthe

0 (P er: d _prevents the .operator from .
el Blib aBALRIRHSH noARE R4 BB SRR 55 eHhm o Bntrotling
adive prosdssaito analgevihe eoanmaicatediindic&ains and &f géherate reports
par.anmet er being outside an established hard-limt
gEﬁI%ngF%@‘eﬁPﬂWH’éﬂcé@@an@ﬁ%t@is presented and prevents

the operator fromoverriding the programto begin
operation of the adm nistration device. 49

10.  The system according to claim 9, wherein the processor is controlled ()

to generate reports having a pre-selected format,

11. A system for reducing the possibility of medication errors, the system
comprising;
a medical database carrier having:
a memory for storing medical database information,
a processor capable of being programmed to manipulate information
communicated to the medical database carrier or stored in the memory, and
communication means for receiving information from a source

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

the medical database carrier to an external receiver; )

a patient specific asset having:

communication means for communicating medication administration
information from the patient specific asset to the medical database carrier,

wherein the Iiroccssor 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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12, The system of claim 9 wherein the medication database carrier

comprises a portable data processing device.

13.  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 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 regardiess of the out of limits pérameter; and

preventis 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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