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WD 2004/ 087241 PCT/ US2004/ 009396 1 METHOD AND
APPARATUS TO PREVENT MEDI CATION ERROR 5 IN A
WORTMORKED | NFUSI ON SYSTEM DESCRI PTI ON  TechnPcalus2004/009396
Field The present invention is directed to a nethod
and apparatus for automatically preventing 10 the
adm ni stration of non-therapeutic doses of nedication
and nedi cations known to cause allergic or drug
sensitivity reactions to a patient. Mre particularly,

e LT W e

al l ergi c/senS|t|V| ty to the pat| ent and alerts the
appropriate nedi cal pEESORAEIIOMd/ or prevents the
TechA@MfLgt rati on of the nedication. 15 Background Art
A rdln titute of Medicine Report, )
CSPHdR e 1 At PO AL a0 SPRRFARY [of RgITcally preventing
the ad:roimistnamn ef rton-thgymreotid daatsadf ynedaildE0ml Ofkdd@toddablve tperuse
1erg3{§81{1dm£§eré1tﬁﬁ§ FQRRInL B, au@i?chb?é Lga[rgr ﬁfe‘?n@e%ﬁ&&ig%ﬁr@&ed to

titude of ci ance auses i es

a me%ﬁ”a@e%@%lﬁpaffﬁl%%aﬁ?m%% a&’waﬁ% gﬂﬁe q9BpREAEEd drowsnide aTange of
therap@itic valmeeor of raﬁergrcéser_aswy itathe gationt dndtakeets lttnappiaptin@tobedival
perso%el ahfof g&@ Ufe Mb&ﬁ&tio%f Ry dfyps are delivered

I ntravenously, they elicit a near-imediate to

i medi ate response in the patient. Thus, if an error
Backpwundhdet there is little tine to conpensate. Mst

CrAdchfithe t%raul@% ﬁ{sﬁtuge%f'l\)fe%fc%gﬁr 5 bit; a\fﬁe'a&ldﬁér%rs’ Jgélbutalile to

process adm ni sterin integrates a
humaé\fem?awr%‘wé%to %Pamﬂ%ﬂhr QARG HOQ0R vlet pearofAsgglgegagtion,
meditdd dirutschrpdssodidted wigh dmabitivele wl praasmacds@nd causes. Studies, however,

r r
show TN AR FeRonf P APPHAR B A SRR Pl 8 a8 rarion of
mtfa‘fS’PO‘és meieatiof ar route of administration. Ther ef or e, it

I sSWhet drdgd dre deliviered anteweaquehahel dliok a npatiamiddédie fodmmediate

respoﬁger A'the e}%ﬁiew.e lT‘huQ?f Jﬂl%ﬁoyﬂ ql?d%li,rtﬁgé Fs lﬁﬁ@t@rﬂp {o! d.otrﬁf)ehﬁ?et. 1\5195?

“occurrence. of an error. can Tresult in _one or nore
criticgledrpgsrsh fetivers infeay enongy  ee praeeseefadmyysiapng hidiug inderselss a host
of vaisible, ramginglisoni thd irvelemtntafiyevpal intividua g the dklitdae process to

pharrﬁzgz %Iﬁtél \Qa{nagfegﬁfc rﬂgaccu feds el 2, cl%:rrggc drl% ‘?191%1?‘5} 29 r@s@xqbed time,

tering or e or deri ng Brro
and ysgOf ppatigular 6%‘8%{8%%1“%15@#‘% T Th§efp¥e|’ Bt élffl?t%t@r?ﬁm@’teéend the
potential font@sreas well dshiie imdesigblatetabilitysthathie dccufliee ws en @foraan
resultnﬁl%m: 8?@%%&1&%‘? LR Bk afgg&lt”a' poi nt or

unaccept a rescri pt I on reviation h% also |ead.
t RIS AORS %orér#awﬁ indagedat gt POy tepr@ouhiy PEgeess obexdgrng.
transhﬂﬁr&g; disptising| aRipAmiisteratges dhigl OFdr xandfe, 2@ loeduiriag efdr Bay occur

becaxf%"éltah 8%r % 1@&1@5 gﬁc%ﬁqp?e'iee op&tterpc{ cgrptﬂz Woﬂgg)%ﬂgﬁtffl c%grt The - use of a

msphg%égqug@naﬁ61!@01@61[%11&0@]n}accefp;@mesgpptlonoa,bbrewatmn may also
lead fora@ @kdeg@ lejot. rAansaerimes-opmap akd ecdvebicamkiti®inappropriate drug is

selectAG'S}Q ?ﬁgn?g %ﬂffé?gﬁ%r%gtp(r ngf}rn%eAhﬁé’ on occasion, a

| es are fanscri bed or the
t ﬂérﬁ%s@nblﬁg CBRArs |r%ay|q0¢t§ Geanee anrdss &8 nefgraasaibed nehgompletely

signe@®EA) br iASorfectlP Grhhstribdd dnferthdhWRERatitdSedrBihistrigon Record (MAR). Also,

on ocrpas%nd a paélefnlt’s aﬁelzrg{(l,s gre noﬂranscnbed or the transcription is illegible.

Dispensing errors may occur as a result of the wrong dose or the misidentification of the
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WO 2004/ 087241 PCT/ US2004/ 009396 2 nedication or the

patient. An error in admnistering a drug nmay occur at
wanyo4tosmaiduri ng the course of a patient's caPeTasgn04/009396

may concern the patient or the identification of the

drug, or the tinme, dose, or route of drug

adm ni stration. Notably, research indicates that

med@Ql&nQ){Ot&f pdtl@ﬁtr %VI?&EH%% &dnhiRis@rifg & dﬁfgtrﬁal}b&rc@xdat Hﬂl%ﬁﬁng the

faollp one wa edcethep
Cour?ecﬂf aé’FP%‘F o €% a&ﬁaeﬁym‘feén '3% ﬁ‘{f’@ﬁ ‘% ﬁ%&%ﬁl‘tﬁ"@n 0?15?8 r&mg or the
timedIse, msomhaﬁ@sgadmhﬁs&aumug del i very process, including
d r N.taﬁfyd{"é'séa@&l mEifc Sthbd &Y. 5% oﬂh&@%%ﬁsr@ror?&g al.trlbuted to humans.

mms rmatlonte nol o e utilized
It fo#lcgzys &t ypta Leduss e thFnlllqi:P g{setg Xtopﬁte@s gwch as possible
the vi2sbesphahs. of HeiBig delRetygsoress, trxoluﬁmgl despordeting kransceibing,

i Yl U BARARe C SRETNI fd e porti
dlsp%#g%[ 2(1_) s e %Jt %ﬁ(g?égoﬂgg% E)%g gy%%éﬁlglﬁ%d for automating portions
of thif RTgCes i ni n| st r ation process. The systemis connected
by IraUlSo PatentcN @ 2, 782 144D iskuedao Eaglesoalet elgrfuliginsegrheddnre

manh%é%e‘dg% sftm ﬁgl?s[)f&g&%g&%ﬁ%ﬂ}a?ers oﬁloH%ﬁhQ grlc%ta%rlﬁ&ratlon process.

e Cco ese
The BléSt% HrroBReEd Y alpsahpica met&/@dﬁ tesgvesy @ﬁmagtewm%h pplude a

pharfiaap Somplam b yiuisthgtstdor (‘m‘mﬂtar addedide cdrﬂiﬁu&rrﬂa'l’he@dﬂ computers may

be cBﬁ+ ?{eh @(Qcﬁn?ca‘?d Ee's gﬁ‘cth a§ i %u% 5}291? the %%Eﬁt@lrs store

onpare | n ormati o
infopaafion del2iRmig R RIFICRLS CRYsf Ehﬁaleqr@ﬂ%%rr%r YA IPWQP*Hﬁ Hfprmaiion
conBxiifidted froni the bedvideanmpatet ®anfosaiticafstorsd ia the gidehadyrdonpdter. If

the 80?133 1%(5 nﬁnsftg!rggl r@%@ %@Xd ?ﬁf@@ég@{a ggﬁ@lg%g@nﬁv ownloads pump-
ope@@a& P?Hémétéﬁﬁa therbedside qompter-pFesgredpide P‘P@P“t?fnmgﬁnoﬁmsﬁﬁﬁ the
infukion P@P 8d Epdrite ACL06rdAITe &vithithdddvwitoadedbparathgpatipetas, iobgating
the ?e%ﬁf%&ﬁthg lfll?rs? glk)tgé:h%dlzﬁ:?m r&aﬁ?all?%ﬁ% {h% a}a%tteﬁ]eérjféﬁ ﬁ%r?{guring the pump.

Whers fifs RyuH Gfgnethe aﬂi@matwaila CopEguEed *w opiRsding paTnetsgs from the
netxﬁ(bﬁ{otﬂabyst‘ealh by &exivfids Qi € righit Nt acbeiy Jafifiseied s the right

patlento rﬂhg Smg?[ﬁ.ltsy\@&l(be %Qn%aﬁy g%nghx%g lbé ﬂe?&ia{)ﬁ?ionkaat the

patm&mlgh thesypempt ﬁ%@%m R Y bregeniyrpd t,cumlu@qﬁeétamﬁi}arms the
sysﬂéﬁﬁo@@hotmﬁémmer thldofeay @B adibiistersd R Ghthinnglesprabrt

therageuttlrg?yn gg%rctﬁg E)Algﬁ.{laer%ﬁ? A%cﬁift o%?lﬁré %g rréqgt %g%ha%lqlgﬁsproérgﬁmng after
congiprming ithat éeguorossd tseajinent isrporrpct ferdbprammsdepaiont; the pysgrayinireduces
the ARSItk Aat Hﬁ&v@ﬂg dsagt AM/od FatDof dOHkrY @ ak IpYogrd¥med into the pump
uiren n ramTlng after confirmng that
w“{“hu a?%%lﬁ% gg‘#'e ecu{l’ freRt 7S correct for the named
pat Aegiher sysiemsdisplaspd indd.B otpirne 8,317.5@0 isened ithCpytréet ph ard entitled
“InfRR_n'WLAA Maﬁh@@@%t Sik@én@"’ at[t&h@ac@fly delckRhdthdras nQ&ssary data have

oo SRR R G B AR ol PreOgRes S B epsiesy T patent
is dhgttedito 4 i8lFio8 PBMping gsten andGophtarmacytmanagenzantisystem, edabdocated

ren&’&dy mm}e%bp BihE, Wihesh MROAGIRRRIBH rrﬁ)@ée%’ﬂi an@{HeQI@tAHB ihihsion
necess

|
Do T ARG e B Jh AR B ShS or v dpdpiiftiops o 2
patifing ¢roepthn oiaks up Fhihe infissicarin theiphamghace & thel gersragion ohé tepdry fior
o IEOG SHRE HEiAMoAiSRIRPRRAY MaNagenent system each

tﬁ renotely from each éher ‘bg "

& PR AR AEEHY S%%‘Fé??/fg O RAUER H‘%nﬂf’{ﬁ?r&’rﬁlon mfusate

daqaramgmmm THeaygenipiadects $apsls davingabgesdt breoded§ wish mfuswh delivery
one or nore drug fornmulations to a 35 patient, from

the nake up of the infusion in the pharnacy to the
generation of a report for
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hospital records after the infusion is conpleted. In

t he pharmacy managenent system of Coutre, patient data
wana4msescri ption i nfusate data are entered. PO®US2004/009396

system produces | abel s having a bar code encoded with

i nfusion delivery WO 2004/ 087241 PCT/ US2004/ 009396 3

i nstructions and human- readqple instructions for

pl acenent on the fusate alm
1nstr9gtqnéﬁ@ guleﬁlaqegdabiﬁq\%stquﬁtfq?g %a Qfé%gfﬁége 601%1&1{3\2 bag and
on thd{Ritiesty chia. &he mlfusdmtpampmgtsastm Qroncpms thiaseir i mldgta contained
on ﬂLe 1EFusate WML B/nieR Xﬁﬁ%e%ﬂttefeﬁ %ganﬁﬁﬂfuﬁé h I(e}){)'a@ oPyik %éﬁﬂﬁg Wlth a bar

cogae
codgpmst SRS NGRS ThrAio » S Pl ARURch el PAS o coce
read¥d Rord thapatiemthechart beabieceldtr drprodvesopan the pump vetes thaphe Aatient’s

1nforrgeﬁ rr?a}tche’sAﬂf% fug@ﬁﬁaaﬁllgg ﬁh %gtlzgc;ﬁﬂdﬂ@re Vlﬁ{f?l sgért%tﬂfelﬂ%hedk@ hether all

n
the data h,ecyﬁ pagmerrecthhataginia g REIOOREERYEH %Fﬂelflglgfhpg ﬂ}ef@sage by
comfaii thav@ele daa @Qﬁﬁs@ﬂhldﬁta@ﬁ@ﬁﬂﬂnemfom thelpatientf Wh¢ gystem allows

the SRIEP) Cﬁ?ne%%%@é Igg%lcétfaﬁ bHE 'aﬂltg rgﬁm‘éﬁ 59 Sfnud Entr}‘:ﬂmkie?&d

a agal nst Eeedet%t(%n g of
t h@ypamparies thvmémw%tﬁ@ﬁ%tﬁ |3-5%Agst ‘PRdeteraRnedidgta, HaR e Phd
Couff@ @hfé% tik hethBethél putgp-eieteredreosapy fatta within asraceoptablea t he

Ph““}%@& gical rgn%%yfaxc tggpl%gdﬂ'ﬁg% Inlaﬁcﬁ ?&ﬁfr@ A3t BmadBh o &l

re fails
possgmmyuhmgtmp@fre@twgsafgg %uaélmpéqgéﬁma ‘F pharmacy cfcmlqj]ltteé because

the @ﬁ&&@ésdh&g@ble phiaksmagiek oginchated um:gﬁveﬂmondl hisbrewigoos wedld go
und%e %%CF gl\t!(;)ro noul(%r El%ﬁ %érﬁf;]ﬁiﬁg% !ri]eﬁee% ! Cf%ﬂgt?dnl s, tl:l%?ther the system can be

ge Initi
labOpﬂIGgflsmQP‘?IPafPoaStltI*FéqlbWéP??Hé’Pm@é %Pfesramnﬁféia{%@"gfaﬁémd) to
51‘3 tishA Yath kd SGAibAtRN Aataj AdOIphalyethesystes karleeckncumbering as it

requllﬂ%? f nv ﬁnt Ité) 3 2:1'% bgé?lt%ﬁe tl"é]ﬁt cggeS fron)(\@ﬁaJ lrpgtlegﬁ)s lﬁax%@ﬁc@ﬁb%ﬁd the IV

ansc on.erro
cont@imet ¢nsle, Thire ﬂ?@b’ %@ﬁl l%i?ltl%é)f bpglbss’gs Oif ﬁlfcé’ﬁg‘i W@)rfnatlon in Telation to
the IS’LGﬁ—‘ﬂ Ata® impSrtdnt, if lﬁﬁ pbtegalle deditiny) omsideraien pFogres riesy stemrmay

rovd:d o Oa%ﬁ&%{'r‘;,?]]dl)e ps gl%r;(ﬁo%ﬂ?'zeg ?Je{gnl?éﬁ{l}/] qg% ﬁﬁdﬁﬁ%ﬁh&ﬁ%ﬁ f8m power

encunperi n
and jwired rdewpmwntcn@ommwelw peefrgdo B%ng’faﬁénf‘ﬁ‘a‘t”ﬂél?f?scé‘gﬂ%“ data. In

addiibh QiR Jhepaﬁ@ﬁt' a‘ﬁ&tglaﬁ afd\éiahge’ made &E&t&fo}m&ﬂs,dsuth& firdn a one-
dlmglé%f(glaLtPa? rgﬂ € ta é éwo Igl]lmens1 ?gl bgpé(cﬁfecﬁ st aﬁs Bk k%?o%z(mﬁ@& Q:parately

ofmation In relfation Q
mtomac}apumpmbmg anth any pthg]bdat%@gteqq@ pratppyybq qdesirgl cﬁg)r administering patient
S|derat|on Further, the system may prove

SR B PSSt o i
ordeymigrand pmacm‘tmtg a)thtpragq:@gal}ye@@hoﬁgangg dess 06 p};&}cgtllﬁpe dl“kwqtﬁractlve

med?fa%%ﬁ bidelih® EB'S%{ Aclulldd madslfor bléﬁlngdﬁé dsepof fadnitielly adverse

oo e e R RA DS AR Ral Gl TR p Bt .
datdbase coockeyingnesy., the mexipwny dlorieble slasase OE%ﬂe&tCéWl 2T:heu Smt%m,

hov&%@&gfo‘aﬂé@ excﬁﬁs@x‘k@y ¥ B oﬁié{rin@ﬁﬁlﬁﬁre%tﬁbﬁgtah@bts ) § eru(grdellijﬁa;tsfy and does
e_desira ni stering patie y
not Pl EYEES 6 pRig 08 A LEn AP PSR

at tAmptdingly aadett eswing forgrsystem) tbateﬁeasléy canfigaiablegregerdigurable, and
molﬁfegﬁ %g]%lghﬁ‘& and MEIFERMS a%'ﬁleélé’orp&i& pﬂfgrafn@ﬁélﬁptﬂﬂiﬁ@t@ﬁnor to

I.nteracti catlo

s iR oh e RSB T OF Ut B EFIRG PGS (0a5e i emacologically
suitpsle etttheabdicaidu e ThepB@nsinverdiondnprovidad toosetvedlese andathey

%FS It of a prescribed nedication, based on
PO Srmation in a database concerning, e.g., the

maxi mum al | owabl e dosage of the medication. The

system however, focuses exclusively on the ordering

and prescribing aspects of drug delivery and does
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not include devices or nethods for adm nistering the
prescribed nedication. Accordingly, a need renmains for
wea 88t hat is easily configurable, reconfi garaiskm4/009396

and 35 nobile in application, and that provides a
check on the programed punp data prior to
adm nistration of the nmedication to ensure that the
programed dosage i s pharmacologically suitable for
the nmedi cation. The present invention is provided to

Sunmeiyef thihbnyentiond ot her  probl ens. WD 2004/ 087241

P%éﬁ%%ﬂr@@&ﬁ)%@s dﬁ‘ecteglimfe}hs Qhd fle@olisHee Bhdubifg tHatmedication is

t di
SRR NIN A RO
promﬁg aramomdtte:rcap@u i ccemtraldecation i theafacidingt, on theaiamasggralamed into

a deﬁﬁ erf 9@&11&41 2@k Bath a6 |11'Lcth)ﬁe Wh\%r)pfa%vdn@oﬁ %tﬂ"l/oﬁllrﬁeqﬁﬁé '.irﬁused The
entral | ocation ’i,n 5% aci |

presEB AV BHG SEESToR o8 AraP 0 iy g I coro B S gptiont s

docqnmitadobélerm ondemgsensitieityargeltion. t ot al vol une to be
' anﬁ*é@edas PI:IF &he }%Pé&ﬁteﬂ(/edueﬂ ﬁfbtvlcﬁﬁa hﬁdfchﬁ&n"lﬁﬁvé}y %ﬁ@én@ that Revents

hods th rovid

syste
the geliprg a%“’ma%féizﬁ‘r‘é‘ﬁfi%%? medee B Pat,le@@g% ofRp g dpgee data
entere@ldiatoiaatelivérp deviee agaimsodlinichhdatgfioethe ptesinihed middpmation. When the

syst%gi\ééhﬂﬁg eslathgﬁgé &(ﬁﬁé%téj\%dle( Gledd a%fﬁﬁc%lgwy ﬁﬁh@&ep@d’b?é’@d@& She system

aler{séheaus%q i thatt TE%SY@@H%@?}? t@O lgécg&gtgtt%%{e gesrg rﬁlg\félpgg) ;%r%\{eat %Iillvery of

theﬁhedhcatmny device against clinical data for the

P §7 ‘&I{dhllfé?g {h% FdseHt- 1n\)ép§(§h B‘ﬁdes%%ﬁéa%ﬂtﬁﬁ Hawa’}nﬁ@em that
Sa

that t ge ata wo Anlca
PrevSH e B RSB PSR SiebtAeacion ST ETSYRY fpctions 02
patit@fom Befvey azlymmemedaq that gatientn dbeé syseeeartdheetbla] ¢ongrayes the

docglﬁé(l{tﬁdealltef;gscpfeg&ﬁﬁt Ej Sgl%EtYVHg of t}feE)%uéfRQ Sk bﬁ’iﬂcal a8} the

resent "1 nveriti on ov]
preae@mdcra%ql@ﬁoaewlvé #5? SYSfem dRFTHAES th%ﬂw@?f[lganﬁg ouldy g an allergic
or dagpsengtivdgauaEinh able sistefrr Qéres thewet. | Tirsydemnayglso inactivate the

delﬁ%?r]‘?ﬂls&l&é/ﬂo&)\( Jeﬁﬁﬁég R & tl?e I 181'?t fstr gm gﬁldngrgt hod

corfpgsEsery H@ludsﬁ)%@ﬁ{aéfﬁlfyé&wa? Pr@g@menqb 3 BT Bith degage data,
incl8@iAg irstrivdtioys, @dr ddhﬁlﬁtalhmgimﬂne(hmlonm a pdtieni andla cdatpatifgdevice in

[ t
n{:{l}ﬁkxcagﬁl? wih d}% U&g dg\% yI g}ﬁ él%r}ﬁwl%éé rﬁét?lgrﬂlg(% wilet 3931% dosage
dateppgrprIpH {550 ﬁf@aﬂ@%wecm e\tl%eW@%Wé% el gicaly fasepgde fose phg Whether
the Si¢8icaronynldyisil anmﬁéﬁgic\/datdalgtsbﬁsn_né&bacﬁem py de\patentt 0
pr %?{ %gé erhll;]o% drg?rlt t‘ﬁg ﬁéi a@{y &ebﬁe ﬁ%ﬂ'lﬁﬁ&b ev1%eh Such¥s b inusmﬁl pump,
i nc es a I cée _ progr amm user
for adyainiyterigathe, meqlq@gplg, muﬁ‘@enphgy r TR Gogpyting Ql)erwce has access to a database

of oﬁdﬁhlﬂhﬁ)hﬁiﬂdﬁgoﬁddﬁﬁmﬁﬁ whithdr thelopaple datatwanidlyiald a clinically

accgp(% ose %11 wi{étﬁer ttxt{]me&(g;{eﬂé}f Woﬁ@ 8{1«9@ a%l'ié?gl‘i: %? ?lﬁlg ls.ér%éﬁfv)é reaction

erm nes
bﬂhe@@tgét 25 data programTed into the delivery device

wourd rﬂdd&!aﬁio@d&ivw gtk in ¥y TGt abrhprid ag aleaiity dshiRt baable of

genglélﬁgg ?tq% ?rg gf‘}ﬁ’ﬂ tﬁ tlg %%(ﬁca(ij Bear%]on%lellt. %ﬁ%aﬁrﬁg clﬂ‘f réiagla unacc%ptable dose
and{drelletgicioy drug sa@wm\@ereaogoa nlherfigng] wrecaergicd enayéva @h agdiblg sound, a
vishal {dfdafiéh, ﬁldéﬂ@mesdcagé 8@l Fpadisd sﬁ‘gﬂaﬁg t he FTEdI cati on

t
it T B JetkarTaRme ik B ARt ish ARG TS Fanlep e
megibatton@nd atHeastl osaaf¢otdladosagrodeligery irate.clelivasy ivaliuag) ype gfo:hluent
am@aﬁﬁ EPUiRRKE R38N A B MBS IR v And RSkt BiniWRHbEL YhedySkem

n allergic or drug sensitive reaction
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by the patient. The nedication delivery system may

further conprise an alerting device capable of
waqgemariati4ng at | east one signal to the nedi cal PCT/US2004/009396

personnel, indicating a clinically unacceptabl e dose

and/or allergic or drug sensitive reaction. The signa

so generated may be an audi bl e sound, a 35 visua

i ndication, a text nessage, .and a pagi ' . Th
may %sla@léded%tl%aswnsgv%@r Aiplayipat 1945 fB9TRn Gb\F geperamined data.

i Nk ddeagt bed madieatioh dafaere geaelnitptntand aelthatinfhgas teviceenanually
bya Q%yp%?%fﬁke&gmﬁfusg ld%¥1§£ I Jtl?etr\%se g‘leéolrﬁfﬁﬁrﬁca\ﬁe Wik theI Mfﬁ%lon

uration

devicgen wvmaamemm@%fth%\wgﬁ ’@E‘F%ﬁdicaﬁon daiamay b ERfe
scanxﬁﬁ)ccf)@lé AR 2R Ly dPCTlstoSR0A 4 AQ0DRBOGA, ey, nEyr addeqeddachudieerat

nmoni tor for displaying at |east a portion of
mmv?ﬁmn%lngganned data. ~The dosage and nedj cati on data

arle apetheragpacyofdhe wveRtionng ety erécd medication dglivgry gystem is bresented.
In thﬁagpéad tm mddcatiok@dlivad sgfiém xethdeoar inensionfdesice progenrimable by a

userg rug e nsf'glrlsﬂ’l.ugter S K Iaﬁﬁhﬁs? g‘ tcfaset (;}ernid?gagﬁh ik patient. The

Ive e osage an

systemeicaaclidss nepansionaYmprEing rﬁheedpé%townﬁalsd@a% daty fphige gedigation
conteﬁh@édl i 8 d¥taba’s td dstdrin@fSwiadr aidasevs phar@agplogicallyaccepadie. The
systeg} Y %ﬁe‘:rér 1{1)cr1 t g eegms P g&’n? natnlng E% élogﬁxggﬁ%d alllgrr%"i’(gl%%aﬁh o?ﬁﬁECt

sensiglyiey efithe Baqgn@gem@fec@mcal ¢ata for the ecprrihed medisationi Al inglyded in
the stérh 1@%»1&&@ &Nide 6 et Sn@medicHl pers@inel] @MoC® administration of the

med]lc%t%ogrtgI g{g%sh%nt hen th ums ﬁélg Vt\fo}l ang &olég d%lg)(lte b%a?ﬁ%coéo%ca[llly acceptable
A netwqulk iritegnates athtérqe @oglp@ne@tﬁ—ales éhq ln@slea gvipss fiegngagp for comparing,
and GOBRAME ABvitdie dose to clinical dosage data for the

Wh'gle%%l,lg ?ﬂévec ogtgtlal}C OWEQ%%%%F(S 1n?oa éjfe thSIQHGBGQ{I Fﬁude,rhut are not
limits§ &%, thenfime phde niediskiieneandrblens Oflwf t@@ﬁ?féﬁ%@r@ thy@edication,
de11\}éi%ﬁﬂdféeﬁgl1@grya)ohﬁﬁe9 type bﬁ amehp Rm6tint ¢f Sihens A0S tirhe/ idtuatiof of

dehvr?gd iaﬁc&op bstliah%r} u e mcalda[‘a L aarg gcrc%sts{l]) e E&Iﬁsé%ra{aggg having

data &dréhe prnagnu@dnmc@ca‘t@n Heng wigh ﬁ@errmslma@nSp an §mmelpodlrp¢qt,dhe

databfle ﬁﬂ?"a@b 8¢ fr@Bﬂp@ﬁté&fm&)hﬁé rﬂeﬁivcﬁ"ﬁdlrpﬂi dl@fhati e éisodpadrtahé database
on.a

oS TP R P AR50 e
embodiinent, the dhtgbasafaascespibledyi ¢p, an intanek aibe {erneto A &?tlaﬂ@her

embBBtheliNBic Ah@hdsh ﬁﬁiy@@‘;ﬁbﬁ of thd ARakb foBcoi@ali@leye., where the database is
tlnﬁirucggontﬁg %granne into the infusion device
contpined {in agERAl Vot |imited to, the name of the
me Yecamothenaspeat ofitheliangstiornin @ n:ﬁhqd@[f ateversing dlee defivernof a
medﬂﬁ%r?ﬁta'dggb o&@déjz?ﬂhbﬁéﬁélﬁlc rrﬁig@ ford@é prb‘ﬁhﬁed/ﬁladwﬁmnt Tﬁ@n@ﬁhod
'uent, amount _of g
inclilp g BR 67 POGHS GTIBANDAPSRF et i g dlgon oo
patichat deteamimiraouiesisr Bealobagomtnta withymbbasdosh swithing thekapeutit gange for the
med'iéagorp LES AEiHRE R SeAlonhdl iwhélll Ql@glow ik Budlab e therapeut1c range

betepay B B ismNod HEOhTREH KM eSS i ! PP e
compatrgctherdoshge ddreagiatsadimiml dawafpr the nesdicatiom| Theonethed may further
inlefeaiu{o%aﬁéﬂg B@cﬁ%ﬁrﬁgﬁh@fnfﬂ%@'e%@é tol R&en QU6 of E}% medication.

[ t, .Ih
i s The cQBRATHE éteB)mayéncéude agepssing 3 g%q”;‘;’%?f "thlﬁ‘éf%l %[t ll%ﬁﬂile prescribed
medidhtiy@hndeoiivdr$) evherecthd dath sy whinelogtalbedinge phaynabaogieally
acceptabﬁqu% ANGichdn. SRR Qrdhtgtgase ﬁ'ﬁag be 100084 GichfhGhIRLRRBRE facility

ained wthin central” server.
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Yet anot her aspect of the invention is a nethod of

preventing the delivery of a nedication at a dose
woubeiod®e4a t her apeuti c range for the prescri be#CT/US2004/009396

medi cation. The method 30 includes programmng an

i nfusi on device with dosage data for delivering a

nmedi cation to a patient; det ®r mi ni ng whet her the
or, altesageclyl autsidithd fagilie it accdssifde Vik & mptwosk. tInema pwbediment, in the
prodraffthgl &p, iBenfudlBHES el PR twaREd FiiR E?kd&gssﬂﬁ% GRtting device, and at
L Fersonnel when the dose is outside the therapeutic
east gieJROMOFef or e any medication is adninistered to the

pathn éwtprogﬁtemuetsmpnﬂm imedicatieylatrayaicionipds the namoafyhe imsdication
andttﬁbedog% 1ﬁclﬁ&adt 'ﬂa%&t cﬁlle loPioeR Idoéggé Aeh Ealfk? delivery volume,

I on D inc
WP%Q&%WQ{H aé%quflg,Ofeqﬂ]geq Qc;lg? R {llﬁ%lopﬁlf delivery 08@ of gdministration.
Theppregrenmingetdpusayyindhdd dnterimg dhecatdiamion offimsageainpaintorthe infusion
deviREGR a'l&ﬁ] ddnebdenAestRsntmaitai@haseeof clinical dat a

or t e res hed .nedication and others, where

dat® ?mavevea%%w#wé?@e apRarhypshiekidg .cera}won with the
foll@wmgmﬁhp@odamddtdvengvedl cation. Such a database may be

| ocated within the health care facility WO 2004/ 087241

PCT/ U82004/ 809396 6 or, alternatively, outside the
Bri i ssible via a network. In one

em¥idi hizntblocknlidghen shpvday hewomgppnehs pf a hétevoiked irfision system for
pre‘%ﬁﬁﬁ%ﬁealéaagﬁ%ﬁeflﬁ%écaeame FiR R ecséﬁrmveﬁﬁor?l erting

east_  one nonl rann1n

st &0 7 HIOHoa ExEMi Ot WPRa00sHE dstitery A= HishEY o on frereen of a
monied bfBIG. drin adsomianketwieh o drvgionat a may i ncl ude at | east
O n %I@f ? ¥sglts@1|16nga%§ g% mﬂ 5 hjo%fﬁgé/ ?Jt@B&ed s&dﬁ%&efﬁ@f Y. 1, set up to

[ uent uent ose tIne,
accwamailqt%ﬁw@rt @eqqe\?@?tﬁmeraqfdnqd&af@ oroesimersediandt i on.
TheFIGr o gradtow ¢tgrtsf efe avenllioperhtitsheengsibyediby ghet ieeworked infusion

syst’éﬁ%S%inoiflGoﬁ dosage data into the infusion device
via a keypad in communication with the infusion

device. Qther aspects of the invention will becone
Detaipiddystriptishen t aken in conjunction with the 10

f 0'\@1‘{\4 g 1n@81'{tﬁ>é\1?§ds9ég>uﬁfé%[f Q&E&Mdfﬁgﬁs nﬁ%&:ﬁrf d&?&%ﬁt‘r Hﬁé Bdre is

I'agr am show n
shozavanﬁp@lﬁ é‘Fﬂ“%n%fan‘éWh]élelbé de%CHP%mcs‘ﬁtagwf@Fﬁdre& odlments of the
invétien. et 10Ge nidbraodd tax the présent disAcsury il anigeconsitiéred hean

exegqfﬁﬁgaﬁ% gf%g gxtlﬁ%@[:s c}fﬁhé: in@entl%ns li“ﬁ%ls%gll‘g el n(:t‘en(agd {oll it the

osa Kldata d "ayed on a screen o
aspesty efdhe igyentipisto tile iljsEptebembasieenii-t h t he i nventi on;

FI GhePprdsentan@ati@mbvidesof syateyisuiable 660 sk i huspivaly diesther health
carclt %Eiﬁlﬁéso@er%%lﬁ{t&@oﬁéctlg%lg‘ref%ﬁedstgtas uﬂflﬁlﬁ%s”?glﬁg F@earﬁgeggl?
medgigation delivgrygeraryviMered mporggntly hide Byyentimn) pr@\ﬁ@qsa'tswaﬁm for preventmg
the ﬁ{mlvéh\bﬁﬂ(lby epiaerameﬁmmdf@dl bultf dtﬁbtﬁﬁheo&@acﬁrﬁﬁf&@iﬂoﬁ%@%dicﬁ\tlon

wh? tg‘% gosfs IpEﬂ eed; tﬁb%g %um niister [terg’cpfaﬁ\g1 tgldé Ha‘% frér% ?Heaorgla&o%oglcally
acccmdﬂ@&v@ls fog Hmmesmquhéecmaam nlglsth%m\@nt/\ﬁhﬁq a higicallyuppsceptable dose

is pHESAAhEEGr ﬂéhv@@t felsy @érﬁﬁlﬁﬁlétﬁﬁkte@mhﬁ@lﬂaﬁp@ionhﬂ%o th&%error may
er stoo

n
be g it bR seE BRG] SaC0To s PR oot
medifation evhen itncdairaknedfthat e patiens i allergic airsersiigvede (et medicateon. In
the @¢dnt At @O PRfEnt B alldrBictor kéiRitive to the medication programmed for delivery, the

system alerts medical personnel.

bro

-—1
=g
)
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broad aspects of the invention to the illustrated

enbodi nents. The present invention provides a system
weoeubdwasta1f or use in hospitals or other heal t hPCTAIS2004/009396

facilities (hereinafter collectively referred to as

"facilities"), that reduces the risk of 30 nedication

delivery errors. Mre inportantly, the invention

pr Refetesg & thydhwingt and gpeeifiesilyito he bidok diagtanavieFi6i g, a networked
mec{i%a\{l)n d@lWeg}pgy@ﬂem Z'Orgxﬂtgh % es V\ﬂ%eﬁﬁ@ﬁ%‘ éﬁé‘?ﬁ 1sclosed The

nistration e dose

sysiem 10ancliss Ap B eseAerice 28 O t}@ufsﬁr‘&géar{‘ﬁ‘i‘ @gseagvlt% hrdithtion data,
dosgdealaremd isguaiing for admasgpdralg|tee hediedtion tcoer patieat. The system 20 also

incIBISEZE fela.ﬁ%g? %%'L&Qh'f@ﬂhl%}ld(}uﬁéjﬁ 16%%’}%%1‘&02!% g datd ﬂ}b%ﬁ}uhﬂéd into

el i Very
the gﬁw@hqpqvwr%@au alseiigeluged iy %C%%Rﬂlﬁleeﬂevbc@r?éoﬂﬁb?a 1§% a¢‘pgeessor,” for
dete@iniitfig Whathéd thehrrediatios atieitie dddeef ilpvaniidation proptakeied for

adnﬂﬁlgtﬂtg?% é’hn\rj‘%ﬁ% g&@eﬁt%le pAﬁéﬁ‘aHﬂdﬂg Ghé g}rﬂeﬂ{ %5 ﬁl@ﬁlﬂ%noaﬁertmg device

patient 1s
28 far petifyng n@fllf:%lé%%ﬁomlei} ahep ﬂxerﬁ%ﬁdl%%n s i 19719t Chgally acceptable.

Bec@i¥RIthe dybin 20hBaytatvsedio dhsckatht @dsgiptogeemmehiaiot 4 manted of Méusion

B A

Ref"-'éherﬂi\fﬁﬁj% gevigee2and Werrgmpuiee deyice 26 prednterropgsciedvia a network
30, bihaeks ghRaleamoed] afdaG@etwlork LAY, Woshoa in AR i1C ok Dlustration

purf oes'es'Y frféte%ﬁssesm\%é? asmﬁgyha&o{mﬁ WAL e%%%mdemrg, System is

connmqgls\flw ife iihe @ctyprle malﬁ@emvagql%smm@ Where thg geqdicafion
dehﬂ@‘j}lssiﬁérh Htoficeed vidioFaes ndatoak anithe misionciel 28 and edmputing
devgs g}elnllntség%{ % t}lQ %II'QE?I eﬁ%r n P}e?erg\)lﬂqgné 881%1 tpr }Q % DRI th the

one no
netwprkpilend Vigh de aleeagtdeawa 8$ t Indme gmbedimenfathy alortingrdeviceds is
incdrpérated i the RAdASbOTY %Eﬁto@ﬁhr?g&mﬂl ﬁ(ﬁlfllcﬁtiﬂntdfadndd&aﬁon error. Also

1ncl&§e€<§qlflltthenrgecf:i ca¥1 ?e%lvgryt ﬁ?st%% 2g)| 3 a?:ﬂab%se Pf o[?zﬁgbc'agé 27 cctn?;{nil%the

clinjpabidatapsed s @reé@mvmf@cﬂefeémmrwd\ﬁh%h% fheaipﬁeowog@mmed into the infusion

deviﬂelm |1§@itlluﬁ a@ié@@l@ﬁtﬂﬂaﬁge fﬁd the tnhe@ivatidry , THeki@taBss 26 Furddr contains
an alertin

patlﬁlgtrlgtlé)ﬁﬁ% oA e di 1%%the at Oe ge%smw% ];.l?%alfg elzsftg Ith%cH?rd ﬁlgd?}!:atlons

cl i Piedefusign é@e@r%abry@lcalma@@@&m@uméueiy@tadmnz@ltwwm@nd is
geneﬁﬁyl 1dctte@ REBKpdtiRAr HRSISIdDr VB AFIFRA detito2R %dmufatnsz ha®duitable means
for R@Igrearrrl?ilg% eg%\ew Ceﬁ?%ds’alté; for g}énua mpﬁtgoft d%ﬁl 'Hlflé Iﬁl_{s.e or other
medferd penagnnsl. orhedeypadS619tyaically ﬁ”élxecbtﬁﬁlm lnﬁgloaélwléeﬂzer Qtharwise in

comrh G600 Wah tiRAnitkidn AeviEd JDfK pﬁ)@ran\ﬁﬂhg MheligfubipPueatd 32 With the

a ne
medifiite eRLFRBR pr VaSE Y o, BERSR il fotyion device 2
by eutering datttha identifies\the p&ﬁlenthaend rﬂmednechqatlom tackes| ddpanigterpd ane defines the
1nsth§:t1oﬂs'5fof3Qﬂlﬂﬁﬁﬁﬁ%nvésaprés@m)&l ANBe RelsAdeviean2 & prereRBlyapable of

net.wor. e el
aont o35 e Fi e W Probel tHEdst i R g o vy i
typitely previderttodlonpticntvga, eda\ai cathetgr 23.i It isdgrther sdnteinplated ghat

adrf%fé&:!lt%ﬁ%f BRI tion 52§1fa@§033%| Iﬂadefebﬁuﬁﬁfl”ﬂl@z&h&i%al'lys and

I nclud e in the network, along with the alerting
subgigicclslpg. | n one enbodiment, the alerting device 28

is Themntpoiéhd:aadmpnmaomddelt Ftrius rcatons fothe pacdlity chuplyas at the
nuryéss%@ c?e "Rk E{dnﬁﬁé 1&ﬁ %lathgﬁféhﬁcﬁtmqplo@éftéd)femd@ly% ﬁm%Qhe infusion

I on st.em

devirat2dblaaye V?‘? in qug¢€ léne’Etz ﬂ@o‘ﬂ?‘ﬁﬁoﬁ Z“r %/fﬂ%%e ﬁ‘anFﬁ%@é hed’é‘t‘%{“ s
used as a reference for determ ning whether the dose
programmed into the infusion device 22 is within a
t herapeutic range for the nedication. The database 27
further contains patient information regarding the
patient's sensitivity and allergies to particular
medi cat i ons.
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The infusion device 22 is typically an infusion punp
such as a peristaltic punp and is 25 generally
woOaomtostk4at t he patient's bedsi de. The infusi oRCUES2@®E/009396
22 generally has suitable nmeans for program ng;
e.g., a keypad 36 for manual input of data and
commands by a nurse or ot he® medi cal personnel . The
bedskdey [Tad nBitor24thap b sarkdmB84bf dixgayivgcartam seletted dan igettedimto the

1nfu%gn %Vl&tﬁ%%e%? td the m%ﬁmﬁ'f%é&%}u W ti'nc;nlﬁgr s % a‘Bﬂ: of

evl ce rogranm n evic th
displayige ﬂi‘t%‘&?‘l'}%“% b dotiged aﬁ?ha(ery\/roaﬁwg%&} Egal uggdl tand time
for delieerys ©xhenegjevantagioanation sudhrds uisd mectd vheqmti2® aBd theypatient’s room
numggpc}ﬁ%;,ﬂ %I@Q@t identifies the patient and t he
ation t e

adm ni stered and defines th
i nS1GEActrER 8N BRmakH AL HiedypeatiArmalion gsl?ﬂég%%‘?%@lamg Op ffig screen

38 of tHeundriior 2 \Speeifi2dly,  FiGe? ahadureen S8 piisplags it name of the medication
I
<Doagmg PURIO8r bR ARNLRA ﬂg hé2) GROUS W¥nlc§ bf fitsed (100

on progra |very s typica
mill}its$h ded to the patient via, e.g., a catheter 23. It

i S The ptola&m(zmﬁ@ml asepdr &drqiut@m@ansomlrcatﬂpum @f atPakn unit, as

exarHEl? o he : C a nrn@llltstﬂe Bﬁ)é%@&ezgqﬁé}q}éraaéeh%al ser¥ﬁr assoc1at%d with,

cut'aneous
contpiingapr QRErPiSs hﬁ%&@@esatto (s righse Loo HppRiteciprofiinputted data,

the fracdsdr2y acesueh theslambast D@ andicondeas a sdraparaive ahalysis of the inputted
medfAIPLs aolR b tion DndTRALEAliaddn 18 chAAL 99 £5SHPhRLSibed

medigatien forAstrming dehsiihe GPSagqpli?agwmedémp iherBBIsien deyies 22 falls
withdh pefitnasol o2 QédePRBIZ 41 eP Tt dgSaf0 4109939 the pBesbribksli rlelication

and -I\;ﬁh?thnr?tﬂ% L%fe{x?ﬁf sgﬁﬁ v? 8 ﬁfe‘?{@@ toetﬁ In%gcr@aé HJCQ}X ﬂ)gL Gof %%inﬂ)le, the

usion eV|c

ProGgprar 3@ ﬁhecks(;mteﬁ@lrwﬁﬁ theprogranrnd pgragystesy suchas infripR Bic o

volun§e 03B c’ﬂﬁh@ld Ofrill yd18 pldegel withii the tmaiseﬁtai tafife defifed fod deagelication.
at e | tJ

Sucfé com%ar}sog glr %gg %%e &s?nrgaCiosé\;ga ?l%d# s ma tliog %ﬂdgeggﬂ ag@g{e#g%ase or

sevaralifeffespntidpiabasas.i ent and the patient's room 5 number

Mayn 3hSEmbyitkdng nhcamecbsso? ey ude adidmalinfraxdHih s @halydieof the

dos%%%g ngolégaron[p L;%?%:n ?} mgjggon?.]ge%g B&Z f ?nglghlt Q%raes fther
prescHptiang rf@rénpdwumswﬁ@y@ histary rﬁafﬁeanéfotheh éetwésms @gpropfate-
( D@mﬁ&mmﬁl thd deabadd & Bdy delude/ergy, dathQnhd héditdtionsth@einge of

phalfﬁlz}cPfolglcflf& asc)cep“?i% oc]xhsages t%e %%xnr’] fn‘g%%qxza{)lle d%sage for a deflned time

perigdriiosiest t@r@r@uMagecbﬂmwbwh therdrag lpapmft@ﬁil‘fe rcal;t,es of delivery,
and DRFPéAfent hita onaamgwmm& art bﬁh@p@@@swﬁ aﬁhrmy pl€ofthe

ceng?ﬁﬁtg{v% g@ vcal& ogata%t %y be i ingo Sr%{eﬁ fl‘;gt network 30asa

ccess ase
separelc eppponsht. ties exanmle, tﬂ@cﬂa@é’t@ 27 mﬂryéwmt @&?gwremte from the

conﬂﬁﬁ§§ §éi§cetdﬂ §rdéé'§smﬁsu31? a@é\ﬂsﬁ@ﬂﬂg U6dpStalcbr GRATRASaed fladiBity housing

S tted ca d dosage
the f“ﬁ'ﬁ%%foB A bggﬁﬁcﬁéfgy i i o F‘“ea gt % ?’ﬁe’f‘%e dat agas e 27
f orSholve ipFES dr thbeldrting deeide 8disicomnecisd deotherrompongnss ofdhe system

20 w;tflf qg%ﬂfsm MTRGH aeRAive @fnﬁodlﬂl@nt' ik u&nglrg d@we oe m%{;% be
S W |

incorReraizd dtio 8 ToraPILtor BYSH g, fﬁf?@éﬁl}eﬁ%&aﬁ o edicpdiy ertpr (Upon
detesinéihgthat the pyogtamensd pasinsenswoild ¢riebt a ddshge qyitside the theepeutic

ran %L e AR ﬂ:lgttth tleflthg alf 0Bt %nsﬁlo@to @1@?&%@@8{ 26@&tivates
ecks . to ensure t ha ers

ogr.anme uch :
the MU Ao r ST S751 b THE Hg SBbeauae e Jiigedevice
a dose within the therapeutic range deflned for the
nmedi cati on. 20 Such conpari son nay be nmade using

dosage-related informati on stored in a single database
or
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several different databases. In one enbodi nent, the
processor may use additional information in its

wanelysiziof the dosage data. For exanrpl e, theCT/US2004/009396
processor may consider the patient's weight,
al l ergies, other prescriptions for nedications,
medi cal history, diet, and cther details as
28 tapmenpr dtddast on2 51gﬁ]11|4|®|tc alert diatlzal perdoheel déthalbasebddremmy

medicﬁﬁ!nyg Qllowedho ’be Q@ﬁﬁw?é?e& hﬂqe@?g%hpﬁ do%nerﬁt@@ obRRGR Bfnprises at

arnaeol }%I cal accept abl e dosa t he maxi nim
Teastie o il sé%@e s Bruakngiepioed (5 Ssa%ee AR fpagipesignal. For
exarthglegié mohissrapeet 3&malpdisgiey areinpuntedivialnb if ted, Basbipgion andoff; or

som€ g{;ﬁ%h ?‘1’8 dfsgiégfgcgmﬂ)frmgtgd o ﬁ{é;f %ypoafr"i‘ﬁ‘ﬁ DK A6 & cﬂ%@e to another

processor
colos uéHematively fersiggpl iy Tedhhalin Bipges-£- N%mﬁ%%%wayed on

the fbigitdd aﬂ,ad@als s ‘VDlerriRatd@utside Th@apaatie Ranget’ or t AlertnBitisorIk Sensitive
to M}g c %&%Pﬁ[e@aﬁv% ﬂ)%?tgl? A agn:;:gjglér%?f merefran s1on to a medical

note fromt
atte@@ﬁb@tgi gy 2 Beser é@ QB0 {hE BRIEES éﬁatl%for algtiog aaéttw@%ﬁ t&orrgrbthe
dos#3@ $pd/baineditatibeal th care facility housing the infusion

de A gnotltler Q@%O&&%&S&I %ﬁl%ﬁ %ﬂvér?ts?s%}ﬁ b0 gﬁhgeg'?{ c%rélbmatmn of at

leastmmsm sigpalpiorapure gﬁb@ﬁ@ﬁﬁl peigpnnchye é@gﬁ%m thoproplpn. ¥hether
1mpIéﬁieMéﬂ kingQ: orimargvoaibirRtiog ehoheof €ifege tiesards helph preabe atpatignt

senﬁgtlve IHCC}ICE%OHE%/ no%ﬁlggag +tﬁcd%r ep&r Iﬁéﬁ&ﬂ#}ﬁl h8m l%ﬁlga‘amlﬁlﬁgreg ﬁs aresult

sonne I'on

ofr@ﬁ@ﬁgrammtm Hifwlltq?&’tce??’re progranmed paraneters vvoul d
yi eﬂhe pauéi@ﬁa@teﬁdau@rsdaﬂaeplbgﬁnﬁﬂwﬁﬂp et infusion deges 2ndApincde, but

are {5 Hinf td'tc? e 8 bnl MR A b b, B Py sflan q@ﬁ{et JsRamples.

i'vates
Thezaedu@ygn ém aEy iestude byt prg@oblimitesk tor e g@d\?ﬁmﬁ@r@ﬁwumber and drug

nanfe@ %@ ﬂgﬁ sk i%%tgfchbﬁb@r@h{rhﬁled WEd 20 Okh 8 @dvice 22 may include, but are
notg g F ntage g? tme%wat%on d%?ﬁgsrt %Lg Piatg?aj ?(%ﬁée ﬁaﬁlery rate,

IC a ersonn
dehm—m gplmentype ﬁfs‘mue@tt raepnt of ¢ e@Wé@ﬁetU@leb@Jraténﬁ Hi @kl%dmd route

of alih€niSitG0A! P&fbr@@y GRNREAre ﬁlsgﬁcﬂfbhﬁirﬂché @I Tpdst Si@sofadtal dosage,
dehleztg&?retlt 9 ng él e a?@vhlgﬁ %el?\!eél el Qegin %dvelnﬁ_,u @Lr ﬂlgg}eﬁﬁﬁs aﬂ{%ﬁmﬁraﬂon
the d@imemmstg@ﬂ@@ﬁnwuﬁw mﬂl@mpalylaahrarm mmﬁrécvomlqr@ bp gpfused
(VIS piddyBSIR VIEBIOR g gbclOfafe; or @ineDpiS@a dosy thbdy) af punfiechannel
1de1g+f1c§| %%ed i nformati on may appear in a different color

ge to another color. Alternativel y, t he signal
40 Imayother ebpdiment, the infasion deviee %3, incqipqratey alfppupsize means for

ro%jtﬁﬂh?’ tiffdRt infddBhati®i i RoP exaddble, Sﬂ’s@ﬂﬂct&ﬁls f@ﬁd d@sfpbnsn@%h@medlcatmn
S| de

Ther utic
maxHire o B RGPk o ab T HEckeRig oh e Pimp R W becohmprigs the
medisatmnp Jhe prpgsingriag indttudtions may b asrgmmetrgadablné@nn@awch as linear

bar%t)&e% n%nﬂlméﬁsl&al bak Qods Hﬁ‘&ﬁ-;rd dﬁ?a)en%dlﬁg?teéﬁi‘l@ldgy rr%@i% fre uency
tion for alertin rect

ide R aHOT eIy atE B o e Bt Sl St ecopRon
teclmedigyatridaptic hblograyns s Petadmiieee alteitativeforas geoyrbe pepgfagmed into

the%fuﬁBn dé\@é dviRedy YPRRarRf inShud Cfl eS t @btﬁfﬂfn%ﬁr cbﬁ@icanner a touch

er onnel al ert
srf S SRR A0y P i MRS KRR bR § Sieless
rectinas e ngasio sep realen 8 npgestEtipeacpint,iag opticabreaddrt dnhy an external
wn@%gg t?ﬁtsfgﬂ{ér &f trz{ﬁ%!ﬁ\}%? r’ﬁ‘é@é’@drfbug Bl%%raﬁ{mlﬁg HegRthfnbdipom

mnistered as a result M sprogranm ng
COT{%BmFﬁWE}é’Y%H HiEstan deyice Fo patient identification

data programed into the infusion device 22 may
include, but are not Iimted to, the patient's nane,
age, room nunber, and physician's nane, as exanpl es.
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The nedication data may include, but are not limted

to, the nedication order nunber and drug nane. The
wdebi#sr241i nstructi ons programmed into the i nf BETMIS2004/009396

device 22 may include, but are 20 not limted to, the

name of the nedication and at | east one of total

dosage, detivery rate, deliNery volune, type of

di ll\%ﬁml tﬁé@éﬁﬁaﬁgﬁ dgideﬂﬁgg n bé &ﬁrﬁgdﬂéfl@é diémfelolfnedwatmn in
del' Ver{/ and route nistration er ab

sewtrhlechﬁ%qew\ﬁéﬁﬂygqnﬁgtsrllar&wl%wr?nﬁ?ﬁlﬁé oL SR of ©
t otlakhedwssaginvenden, ithegnryscribedemedicrtion isrtgpicellywetflugd, which includes

boﬂggﬂﬁseéﬂé dagest @ ﬂ?&gxh&l lgjéh?d ﬁﬁgulat’: Hishf Mu%V&BQéjﬁarenteral formulatlon

ni strati on, ILvery gﬁ{?r ucti ons ‘%/ f.urt her
Exapplgs i othst P%‘rt%falr igrid foﬁ??lﬁtﬁ?nﬁ SYEPl R e resEnt H i eyATs 5
intr§tgd3l, Jepidpial GythaaterivTaBH theplilgg Fhanples aftgas-basetl inmedjcations include the
1nh#iéd %Et%ﬂﬁtgcogﬁes@ as s@\;bqlupeﬁx@nqa?&ﬁa[ﬁ@ €lnd hﬁlﬁ'gﬁé fMGI%ttl'la‘i’xrbne

e | nfusion devi ce
medigation Feny e el 1‘§que'#t thesppe LR RN SYFHR 20pr ogr anm ng
perif ndenthan ofeanetidationis td-be detivany) the medisdtions tuiap bs héldlin the same

congaugap &P ?élpglgtetcpﬁtaﬁggl ﬁ%&&@noﬂ%uﬁ@rﬁeﬁla (Qﬁlrﬁd?lechat addmonal

g ﬁl% or ot mat er i al
me(a@e@@ﬁbgﬁy be dgliygred gs mgﬂ%@p 15k O‘ﬁsr gﬁre W&nt of the 1nfu31on

deviddPr d¢€ilip Pscdimyodae: miltiple ranthinsae 442 adidibeeatb combinaibeing

conggcté(i t%%asg%atrggéurﬁ;ggrﬁiﬁnel%% ﬁﬁjd {%nl%'s&g dely %?1 #2008 Sion device 22"

requenc
Eachpapp chpngt 328song é%w?@l b@gvlquﬁlagmr@rem%q Yip g, kei’fé’@ﬁ’w é@ ic
t apE sySipihi20 ahayGlva pastrthe @diognyiof patent feasitinomedjyatioanand

ch cpah %%lmo%%b‘fé’&c%@%sof nq%%&tlbﬁ] I\ﬁgrscﬁteglh{/nﬁ{ elth\é? tlfe%&ﬁ’caﬁ@ﬁ(and

fusion vari et
doseprmmged infoctheinfusipn devige 22 & dbinicpily FRORSANE, dhscRrocessor 26 is
conﬁgaﬁéﬂ@dj send akigHdl o B isfasieedevide 22cmuthel infation devitd 2P ik benfigured to

recelse arfde dct Lallponqgelt gl\gtl{leﬂpgr[écéfnﬂo?ﬁ&ﬁ ftljle 1ﬁfu|s1%H gE\g@éjﬂ rec&ves an

actmtgrgeaggltal lqu«gé ittty éphvegﬁg Bﬁtm@éﬂatl?@ aIﬁépch eélpbogynedlﬁ, when the
me&¥itRnal dossis RuE® Yelcliflly dceéptible, tifeaiiscedoy 26 senlih @stle infusion

devv\}\c“aer oatj srs,'%lﬁ)l{t ua??%%& %‘{/T?@’{eg% ﬁ%ﬁ%@%@%ﬁ)}qu@lﬁ@ﬁ) dt'the medication.
In PCETewsivRmEdyses thejigliusionagyige ischuligwd te delith theangdicatign at the
prof:iirel e 6:aeks REs Mmadtiva@ar Bosuch e@Bbdimeit, i giocadsbioZb dends to the
inf JeRicr 22 iy B8 Ui FleC APIS T Al AL A0 PRYS BLAER by
megigatiqprfease peingdeliveigil.c Bhg Wﬁtenstheryrﬁa%lms uger ANteVeRtEPN vikfi-c h
repkdd@ArERE thdRintp 1 dogels@a tandiugadBery odess ikludadg the checking of the

fornulqiégn is an intravenous parenteral formulation.

of other parenteral [iquid fornulations
sui Imp@eﬁ sspechef the inyeriion; mnshiofl irprayided for prgvendiag the delivery of

meBiRhEbH Rk doée%fsﬁl'e&ﬁé Rhgedf tlikﬁr duievdlidse FI(Emadmabvea fiofv chart of the

ti l.ed h t.i
meff 3 o0 B PR e Rt e RGP biffunt R (AP iR G uized n
mewmtmddﬂawb@mlallwedd@anb@rﬂbn’e@/ be delivered at the sane
ti n?h@%etﬁ?z‘@ﬁw%’fﬁs%@th tlnfmﬂE)d’rﬁthé @@er%] ﬁle ﬂi%@icﬁﬁ&ﬂ &B‘hvb@ siy§tem 20

el ivered cat |
(g RGBS B e B GEA I Bestieed Repisyafih o eed with
thel infusish derdge 32 déssrilpedrabyove, fdralelivedyl ot thopasient. fibdinsatthapmsograms the
mfﬁﬁn% @e‘%/léé@b'(fé?éi%e ﬁt?m@erﬁ'lgﬂmlﬁ@ﬁonﬁtl@n s&’chsag %{éspaﬁeﬁ’s name, room
od

I ment eln

Si o
DO OGRS (BRI OR UGG SR Bt & dagbed sbove. The
préppathaing etep relgs emmngehet dbagendate mapalning e fusbmdevede 22 via,
32a and 32b, respectively, on the infusion device 22'.
Each punp channel 32a and 32b can be uni quely
programmed via the key pad 36'.
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15 The system 20 may al so prevent the delivery of
patient sensitive nedications and clinically
wanewsp4abl e doses of nedication. After deter RCTiUSZ04/009396
whet her the nedi cati on and dose progranmed into the
i nfusi on device 22 is cllnlcally acceptable, the
processor 26 is configured Yo send a signal to the
e.gi tieksypad 36 evotber sBRaldmuhedrsesuch fusionch steen crecd@@miusication with the
delﬁr fdegik'é Ofhd d?)sag'e%%' p?fﬁ%rﬁ’r%e@ﬁﬁo P ﬁﬂué&%evﬁk 98 ?ener!xlfy include the

Cﬂl nment u3| on devi ce recel VES an

nar%?c?f t%‘PF ERUSP ghh ?t ??é*f et iqtal dpsaee. §eam (AL dRlgvery, éolume, type of
diluepg et ofdildent, doehinenBodiioresftdelivdng and hete ofeditsibtanion.
Pre?e?ﬁ)lf,d ‘ﬁrceeente%eé d%%gclh@e Q?%ag dn@'o‘f @)ltzh ﬁoﬁ%@ %{516\;3)'11%11 t;ﬁ}g of d?hvery,

ssor fusion_ devic
andityag. foaeqwgt% defEery itere fhon et BEdiowionds i ighacd n 2
plgg}ﬂiablvﬁslylomfthet wser inpats dashpoand deliverpmsabdiiengiatd te infusion device 22

forgﬁ}? ns &Sh,@ i nfusion device is configured to
|ve dication at the progranmmed dose unl ess

¢ ThS WREEICh ZoREIRENg QiAo gufligann thatpetofeqeeasapmed into the
infidfonsienids 22 B3 géiﬂﬁal%rbﬂﬁ&di@ﬂﬂhe deticatton2dniainst ¢l otfeatuitable

meéﬂgaﬂe%}f%slg %’.{lé (ﬁlﬁg ]gia \}éls}) 1?15}1&38 Ca‘f‘e %&%e%%d?;ﬁ a p?l o GJE prepares

rom-ber ng em t
the Ff@élffﬁtﬁ@san9§§?°hr3%% kapeldey fheawdmatwrbcontanreé yith gmsarﬁﬁﬁlcrig ?he
adnfitidPationt AltefraBiedy,tthd ingrdtiog foeddives Yapbogmstited by a drug

maﬁlﬂ&!tl#gll 444 ahg%{i %1&1% iﬁhelag:a&gn éo{ﬂ?amef eﬂy%%ﬁ(ﬂ&? gmgg&n%ent {1118 drug

er as
infqrgpatiqn Yk 4Cﬁ@6811b}?ew%j@mvmoyaldneang anchkingcthe Péﬁ?n&’e‘ cl@art or a patient
caréimsleagem&&lsszlﬂexﬁhe range of therapeutic values. FIG 4

sh % u@er ac@%e% Qﬁler xtne(ﬁr:au F?nfﬁﬁg%%}bgmojo t%@gag]y@'sﬁ@ﬁc 1%¥v1th the

i nve
SYS@HheBebMPIGISFrl%%l ﬁtan’t” huﬁ@n freforeaer mmebes LBt ant i al |y as

des&d dhbe b bewence ugnbee! 10 d dlaﬁ@umie W stdin 200E40i s8Ad @8 idpukted data
to apfégﬁ oné %Oklt(%r%bqgﬂua%%x)nqln 1?5' loca 1?1¥s o%ﬁettg& 6' g( %P t?xe nurgé(s station,

resc

the pefEme ab%wlm andiop gaigidel thej pcaﬁent 350% eA$ pHowg) byrfe cg urpber 117,
the @@56d JAQHspPdy0 Uleast @ portich oF & Yath @ntbRE iRa tHeafitusion AEviLSEY

con& {3 g‘l?l{ Org 1c[,T§’1f>Itl Iagh\;ep O;[)Lflr% %9 sgc% 91?16 med1§at1%n ?algg G mrjg%m%% of

delwg@(nfqotafq vietyag to lg@smf;})gq}mp(@gme gmgle]@@gagg expieples, along with other
reldifﬁdllﬁaima@lﬁn G@Jhl a¥ @eypatiBitts'ndGie 28 Bis aGontl 8SEbdr b eﬁéfabmy &the displayed
dat%lg?ludég%tﬁgargf ?ne g}esr}l?e Céiltllrc}l(ri:] | zlidrgelze %zﬁee ec\‘i:je:il &ﬁqqotgpv@%ne to be
infsed4/ 087241 PCT/ US2004/ 009396 11 e.g., the keypad 36

or ]ﬁﬂl@ﬁﬁnctﬁlﬂcb bﬁd@h@m]ﬁ@méouswlm @ﬁdlag tlfélﬂféfa t_§|_ ﬁ{eq%mto?(s) 24, the

nlca devi ce. e

sy eoa s e Mk R Erne® 24 i e S S a09%g R BR Sejpation o
be de;lmrgdj&omhbe infsian dgvice A2 (tafsthineanunaher b, Aepensling upon éhe type of
datPéntdred o HOHFGFon @RIdVEYe. g AhiRre @L@ leht\é&ﬁ)daﬁé%dyﬂﬁclu&é/@% of

ooy G5B B - Ge ShbT et P e B B e

medibrtion i by a;himmatlemdltol tepdeerd (refeeest nomleer dR0)t GEhalprabessay2q accesses
the H&’cﬁ@dse 42 l)fkqﬁlcaf &L I(Q,fateg %ithéf%ﬁﬂ'lm the Bdildt) HIEOIItQ&e the fa0111t¥ but

ncin v or e i cation
ccop RS b e o ol sotoisee piany 025 TR brcero] s e
medic,mmg ¢o dmg seiwitivit dgta imee detabdse sl panfooms & eomprraisicanalysis of the
chnﬁj(%.'t’faﬁ s%gr thé Plesdibed ﬁleﬁﬁgﬁcﬁﬁghﬂgﬁh@@bs%}d ranﬁﬁ&j into the infusion

I nfar I on concernin res I cation

devicg 2?&”?%%‘? sgmased @q%tffﬁtef es Wbetilwle&@oaﬁm@m%ecfz?tq fge
generally provided on the nedication container or any
other suitable neans. Preferably, the drug delivery
i nstructions are generated by a pharmaci st who
prepares

'\1 3
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the nedication and attaches a | abel to the nedication

container with instructions for admnistration.
wéhbo@roszt4i vel y, the instructions for delivery eamusgn4/009396

generated by a drug manufacturer and affixed to the

medi cati on container. In yet another enbodi nent, the

drug 15 informati on nmay be qgce55|ble via conventiona

clu the |e t's chart t .
it BeYist s SN el frd e o (ot B edation and
progretined dosage falls withiorthesslisically 2@eptylple canlgh yetlfgrthi mttle databiaseg the
prodé’b§oh 24 ﬁﬁy bé }L’&iﬁ%{ﬂred@o §nd a%nfﬂrt@ a&vag Re mﬁlsﬁfntdevf%‘ 5% ' tommence

erence_nu
adrigtatg Of e MAT S ton 13 Memelin D houn bt B St o LA
datléthe p®grapregd dedizsy ivtectivonivoold r&4ltdn & q]atlﬁﬂyllmacceptable dose of

the éﬁﬁg ' tHéjﬁrolcé%Qﬁt%%&eQ;ucﬁ B@cellfnggétdohta}{d a&ivetes a@ﬁlm}tﬁg device 28 to elicit

st egihodt GEnqIFD: PUgietnd & SRR By SEeH dRagtfies medical
persoomdb ef the ingdicatidnecrmmonThisis sBdwnl by pifayisceatimbeat0 ia FIG. 4. The
mgnﬁpid Ih%ntaﬁé a bﬁf‘st}d@ftf@rn?sn n%fu@glgn Héﬁ?ﬁhfﬂl@%oﬁlﬂlf('s'ﬁdvﬁpb ¥k GfRe number

con I C ocess, suc
132§%ndt RSP ﬁﬁﬂ‘ﬁﬁgy %fa%ca gumper 4hpieh gg fighy flgshing or the use
of atdiffextnt voloreddighio- bg., fedfonsledmomtod sdréawes 8fto indikeakd a/pollemaShe
mgnﬁm&eeﬁso ﬁ\hlﬁ@ega Wi { ﬂes@&é&?ﬁé% Cflbﬁb’&y Mthe S&Eﬁ‘{)&v‘%lj otEr suitable

piq’ %’5 nang an S room nu
dis ye?re"]' %ﬁﬂ% Sl£‘ﬂa]e8 S sz‘T té%”é’a'lss}&%foamf“}‘}ﬁql Bersonpel yia apagegda or to the
nurse$’ statien.nEbk catal ootifivatien andét exofmededd may i displalyed @hahonitor screen

38(%%53anh&bgql73nfused Either prior to or
conte oraneously with sendlnq the data to the

£BYt e seme tipjgein 0gg embodimentathe rocesspismapageray ¢ fignal to
inacplvale dednfiosidt daba 2 sblitdosaihetradminiderdasagdicafont(fishown by

refe gé Lihie? Té&d)g)]yrsﬁ%t BSd g%ggi/a%ﬁéh (ir[lé) &ﬁ\)@ﬁr dfn@ti'd)cﬁbgy 'l{hﬁ system

evice 22 erence n I'ng upo
thery sgiiires fiseg iterveIfioB rd §-» FRrRETR N e RV Hup o ho duug delivery
procesy includingrtie theekiapdixhe chpetatanmaldataicl ude rate of

dely f ot

| né+ nggx%r%ﬂggﬁgélﬁiﬁhp ?fhé} theg;tﬁh egsg%ég a%z{l%t%% ttﬂ%g)f Ii@e\(hcatlon and
inp5d Bpsage it Mk &6SBerT (PR da ﬁeeﬂthylrwe%néﬁ@elc#uwb@ﬁ i the dose
to bd Bd})ums'ﬂélﬂai iprivdeslyacceptbRe e paesssoit Teseddd zﬁﬁg&ﬁ toA¥e fiffusion device

22, QAtvalﬁ to%ﬁ?nen&{&ﬁ&ﬁ%&ﬁio&%ﬂhe%e%ﬂa g hﬁu£ &8 S s[ﬁé(wﬂ){? FIG. 4 by

out SI acCl aCCGSSI e VI a
refeyegee WHRRGR IP@P@P@W@@OHWE thesystym mayebespplé %’g %beio thginfusion
devicedp &tﬁl&Stotd&Hver mectiregddcordingao telgte aRMEdsage/proyrathdied intd the

infu%i%ﬁ dgs;}f §1?(1 lﬂgéijlvgt%g ﬁﬁ{vggl oft 9&? g{ gftttx)é/ gg@aﬁ] gb ¥1%{‘nsthg Erocessor 26.

ranges

In ygipapthet enﬂ‘??é‘“@l%é qosryé@ma%ﬂfw berﬂoeflgtﬁ@d sonihe gifevion dpaige @ starts
admddstédirgf tBE @iug o the Phnt di2ed )} pRdtiStetifined MinBaslayie tll®@y tiepocessor 26

toc%%ﬁ%d@%%%%?ﬁ% %5%Hh§§h9§@¥£h%ggé@%ﬁ@é4%2 is clinically

ac Céhjleppati¢ prabadimentehays hpayillustgied apd desqebede gpmeroion
modifichtiofy € p@dﬁiﬂiﬁjwﬂﬁﬁ alftﬁE |f1$)nWhI: b'plﬁt dfhige @vértio Adnldhe scope of
protecctlo%% gnti ?1 PEe S%Eo he acco 1d al abase the
of g h6 &6n |gure8m?&’ 8 Y “signal to
actlvate the infusion device 22 to conmmence
adm ni stration of the nmedication to the patient (as
shown by reference nunber 128). 5 If the programmed
delivery instructions would result in a clinically
unaccept abl e dose of the drug, the processor 26 nakes
such determ nation and activates an al erting device 28
to elicit at |east one signal 40. Indicating a
clinically unacceptable dose, the signal 40 notifies
medi cal personnel of the nmedication error. This is
shown by reference nunber 130 in FIG 4. The
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signal 40 may take a variety of forms, including an

audi bl e sound (shown by reference nunber 10 132) and a
woi2ei4a8724ndi cati on (shown by reference nunber BBZNUS3WE09396

as lights flashing or the use of a different col ored

light - e.g., red on the nonitor screen 38 to indicate

a problem The signal 40 mag al so i nclude a text
CLABMSage (136) displayed on the screen 38 or other

suipRPl&iaifbdRl ay; or a paging signal (138) for

transm ssion to medical personnel via_ a pager 42 or to

t hd-  nuPsBedicalipn feliyigry Wﬁtém\fprslara‘fenﬁe& felivemt gt grontherpyutic dose
of niedichtioretd agpgtemplie bateti Gplpaig@g: on nonitor screen 15 38

(r %fdgﬁ‘&‘&i Sew&ﬁgg%aﬁﬂngﬁle b?ta u@&‘%hl &o@%@%ﬁﬁo} Acfr&eﬁplslteang ne

0CESSOo
meqlwaemwa@emh@q nf usi on devi ce 22 so it does not

adaicbinptittitg dehize ifeebn@addicifiof asth SIMivdry devied RE eas@mnmg whether
the dd4 edat%]?fg% lllrﬂg Iihetﬁl&g'r? Hgﬁgegs{f %lddar clfgu aﬁy accethble dose.

Instruc e system en‘requires use
intervention - i.e., reprograming the punp - to

r e2st ar Thé medidatioa cﬁB{/dry Wském?& dlﬁiﬁqeiﬁﬁherlcﬁﬁxbﬁﬁhg‘&l 1B®@ing device
capgo?ﬁ)&ﬁeﬂgat?rrg & ?et%st 0 ﬁlé alr1% é%agig a c%caﬂ% aqnacpcggtaﬁlﬁ éloi Jpe

of nedi cation and |nputted dosage data W th respect
t 0 3p at i gné nﬁdhd:ﬁm‘ﬁ&ﬁﬁizéry Wystevn daﬂamandh&ém ﬂie(‘s bteMFh4RS prevents

dehve I[%a% ?zﬁ%n§ %a%sm 611? glm ng Sre%% (gndtﬁg e patlgn gﬁl-grm% 81etdﬁ]évery device is
Progfhmmgble Wlfchéiwg:lee icepion detejapdhe nmpytingsleviopreserdnes whether the
patiadlid legdi¢ RithOMedtation ropesh@ed infthe déliverysde®Rel S Shown

in FIG 4 by 25 reference nunber 128. I'n another

enbodi nent, the systemmay be configured so the

i nflusi oAhe pedicationZiplivary pystem of cdroin; lvweerein ghedy stgm further prevents
deh%‘r? of fhkdigatiofs &dﬂl@lr;% ahgy s@ﬁb‘i’tud@&@e@:ﬁo@foQHé ?d’ﬂlﬁ@whdﬂ&ﬁ thelRlivery

usi on_ dewi tiva e
cevlel s YR e e RO ARR G FRL R R A lpines
thﬁw thepations s sergiids tﬁﬁmmedumoey@gemnm intgyhepdelivery device.
conflgured so the infusion deV|ce 22 starts

ni stering the dru tothe r .
et e:r %c%tlo dd% eff(%%@y Stemyof ﬁ? %?émﬁ&}lﬁ’c?é %@%tronﬁ gleny
CorrtpeS@mﬂﬁ P¥an QUIdé)ﬂe goad, Grveﬁtglﬂ]alnﬁfe%tlodo%@m gessigenamid paging signal.
acceptable Whi | e specific enbodinents have been

|IIustr bed .0 madi fications .are

pods; bl SR ROioRGRAEY PRl TG P Bt e vk gevicd
Capahi&/eﬁﬂdnmnstelafmh@ medicatismentedfvenguslyt ection is only

I|n1ted by the scope of the acconpanylng claims. WO

/08 >CT/ US2004/ 009396, .13 t is .
o TR medicaer LR StL YR D YR R ey device i
cap@ievfeidnnmqemt@ thy medicafongpiordlyer apeut i ¢ dose of
nmedi cation to a patient, the systemconprising: 5 a
dellver devi .ce rannable .a user wth dosage
dat®a f o%hﬁﬂ’ﬁﬁlﬁ?tgg‘ Sefvryy & St%ﬁéj 1 lomhqrgn Qledjﬁ‘ﬁ?"’éﬁ evigig
capable ofdutinisteringetae devideringmheralty.cati on with the delivery

device for determ ning whether the dosage data
ra dlntothe del i ver vice would yield a
ol hi cal 5 mgdicaandglivery sisient Off%m? 1 viprzeip thei deliygry device is
capah}da ofvedmmistyrsigethe ofedichtinsubcaneddsyr conpri si ng an
alerting device capable of generating at |east one

Si glnal i ndi cating a clinical Ify unaccept abl e dose.
0 The medication delivery system of claim 4 wherein the delivery device
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3. The nedication delivery systemof claim21 wherein

the system further prevents delivery of nedications
woaomsioste4an allergic reaction to the patient wWReTRISZN04/009396

the delivery device is 15 programmable with drug

nmedi cati on data and the conputing device determ nes

whet her the patient is allerldic to the nmedication
conppriegraarimfesion ptpt he del i very device. 4. The nedi cation

delivery systemof claim1l wherein the system further

prevents deljvery of nedications causing drug o

sendi t i ViRg jredicaiian delivery sy pldlaimnk whgreindhedelivery device is
conflghred @ty p?@gdrﬁhﬁim@ &vithSlofige g4ita oTFaSH sen gt 1dastind @f total dosage, delivery

) t / Vi {erm
rrcy R Bl B8 o B S RIRY b, U636 6 ARBRT b very. and
routsob g9EIRIFEA9 Mt o t he delivery device. 5. The

nmedi cati on delivery systemof claim2 wherein the at

| east o ' . C [ ne.of an, audi bl e sound. . a

vt ot O BB RIGL SRt Rl AINANE'RE SR8y WicS furter
comyrigesapeans fog peogrampaingdla dhiverydeed-i very system of claim

1 wherein the delivery device is capable of

admi,ni stering. t he dication jint.ravenously. 7. The .

medrcar 105 a0 TR Ruattet i T e fis meqp & programming
comgpisgs adsey pafbinicemnjugication widpthp Helivety dedive dpraregramminghtbe delivery
devmwimahéma@JMr ally. 8. The nedication delivery

systemof claim1l wherein the delivery device is

capabl e of adm nistering the device intrathecally. 35

9. he rhbaimedicpigon dpdivery sysjers 9kelaim 18 whsrein thelmegne fagiprogramming
contpiBesdetotidhascitefl @Védm@miricaticR Rk iR Rfivad abntstor pf’dgﬁhlﬂlﬁﬁg the
deli@gd'dcx"?‘tcé o%?usl%cgaggeous! y. 10. The nedication delivery

sy?t &hor ¢ FRIRY 4%her ei n the del | very device WO

2004/ 087241 PCT/ US2004/ 009396 14 conprises an

i nfissi orrnp Micatl&hdeﬁg&?r RRkre o d1AMh BekhetSh YheSHSdng BrPfogramming

claim1 rei.n.the deliver evice is. copfigured to .
conf g AR R DT o SRS PSR G S oP RS ireess
recgjyert pmagnetio stoig acaddie b imagnafic t@ereader, antbdn apticyl reasletine,

type of diluent, armount of diluent, dose tineg,

durgtio and, route of, adm.nistrati

f | . A ] . )
12 Prho The medicptiof diuery gy 8 et 20F Detpia i meas B prqgramming

conphisesckebuili-ir yirefessireesivenint dogmmunipeipy Witkean erdemal Wioaless transceiver.

programm ng the delivery device. 10 13. The nedi cation

del jvery, system.of .claim12 rein the .neans for . |

or 0t am R I <8y By B SR BTy i i
configered td hoprogranimed wathftiy dqsagsgiatarima mgchine rehd a1y Erypat.

device with the dosage data. 15 14. The nedi cation

del jovery, system.of claim 12 rein the .means for

pr o]lggr an#hﬁé‘edlfé‘ﬁﬂﬁiei‘@%ryéysﬁ%’&e ‘S@B‘r e‘ﬁhe}rﬂg‘g\lﬁ‘mﬁﬁ]ﬁ“{?gﬁdzﬂwe
formattdemptiees deé p/lerepr e vodss, tordipersipnalrivar ogles fpeintedelaiawacyding
tecliRYde§ Eraith iR gHAR # 4R ndfdBon &ehnold}s, ﬁ%eﬁ@gtﬁgﬂ n‘iia%hét}/c:ecélyes, optical

rogranmm ng

systém of .cl’aim 12 vvhﬁrel n Bt]e fmeans for
chardcter recognition technology, an al ho

optic ograms.
19.  The medication delivery system of claim 1 wherein the infusion device and the

computing device are integrated via a network.

20.  The medication delivery system of claim 1 wherein the infusion device and the
computing device are integrated via a wireless network.
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20 conprises one of a built-in bar code scanner, a

radi o frequency identification reader, a wreless
woeowiogex] a magnetic strip reader, a nmagneti cPCaWS2004/009396

reader, and an optical reader. 16. The nedication

delivery systemof claim 12 wherein the nmeans for

progranm ng conprises a buidt-in wreless receiver in

conmuni cation with an external wreless transceiver

25,17. The di.cation delivery s emof claim 16

protefifiedt i v T rlyereysiea of iy iﬁﬁ%ﬁ?@wwg@élew one
moniteray cammuicationhwitthibe ddiveryalediat and the eommaing devicefud dlsplaying at

f : , j j ' : of claim 17
e o R o R o1 cee one

of linear bar codes, two-dinensional bar codes,

print edldahai@ricndilivgry sygehndtleigy?1 wadkin the &depNE¢ monitor is
locatt 8RR} B8R AOIkRFANRLREY. Magnetic strips, mgnetic

tapes, optical character recognition technol ogy, and

optical hologranms. 19. The nedication delivery system

of 2% | aiThelnedimtion delivewy siysiém of daind2lwhaeiankke dthest @ monitor is
capaBS TP IR I RO & rh R M Bnlath Bl e sl
dosage, Faie pigteliyery; il ¥elame Frobe iplypgsh andiymeykoy delévesy ef the medication.

integrated via a wireless network. WO 2004/ 087241

PG/ US . T [ Lon del | :

vt am oF Tagiiicifaqtbiyhyicd SRITR SRR PRl devico s
accesginnp fefrbash oAty accertabie dpseaestiprdetraminieg yhejbeithedesprs data
woultl lyeelCodjpitallpgcatpiablzelofedr di splaying at |east a

portion of the dosage data progranmed into the

infusion device. 5 22. The nedication delivery system

of2%| aithemedigaderdlivenaysiem peeaim Hhwhereinthefatibgse is at location
remokeOfe@h @@ coepotied geviceom t he i nf usi on device. 23. The

nmedi cati on delivery system of claim21 wherein the at

| east one nonitor is 10 capable of displaying at

| st dihe mesrdictien ddivpy sy siemel clym | Bythergamprigipg means font
inactiiatingy the ddlivietwddvite whadn grgiese ik aliicOly wheddep@bly, t ot al

volune to be infused, and tine for delivery of the

medi cation. 24. The nedication delivery device of

cldi m Ihgmedisation dediverg st afclaay} whemindhe eprpaiiag deyice is
confidared asead af the Helhietaddvice aciRafttr it dbOSRIBRIcAIDS acceptable, and the

deter.m ni - r S ta .15 ul d eld a
oo S5\BHL D SR RSBl ARG Fod IR S e
COMPYEPE §@HiGe- syst em of clai m 24 wherei n the database is at

| ocation renote fromthe conputing device. 20 26. The

i caty L. vVery. mof .claim1 further . .
cotr; QS ATFISYRLER B afinf| Thirehilhd (Glmynedorinds
configpradh to 3¢8d Hbe deliver davice alsigpaliikm seaosaisiclinically, urfipegptable, and
the dere@hyCalvica s elpkikined Yo Fot Sdrgiisel: 1! @kdMponwbRiR ioﬂth% R&nal from the
e

.ng device is configured to send to t
Cmm%@3$§%@§‘device a signal that the dose is clinically

acceptable, and the 25 delivery device is configured
t @oadmMANheiBiked FRIEATH dRRAY ERER WmRfsidche signal from
t ha% infaSioR H(ti‘\;l([,] rggr\e{rln?n%ble by a user with drug-delivery instructions for
administering a dose of medication to a patient;
means for comparing the dose to clinical dosage data in a database to determine whether
the dose is pharmacologically acceptable for the medication;

an alerting device for notifying medical personnel, prior to administration of the
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28. The nedication delivery systemof claim1 wherein

the conputing device is configured to send to the
wdebi#sr#1devi ce a signal that the dose is cli RCTAISkop4/009396

unacceptable, and 30 the delivery device is

configured to not adm ni ster the dose upon receipt of

the signal fromthe conputijgg device. 29. A networked

ication delivery systemc i sing.. i nfusi on

mecgcga\%/lllo%’ew%gl oGt a°ﬁ%rbsﬁﬁ°gp}8¥maa°°{§§le°rgﬁ%{°ﬁpt%?‘ﬁrga-%§e| ivery .

i ngitnetyeark dregriting theaiBfugignidevien, Eeimggnufog sgmpasing, and the alerting
devidedi cation to a patient; neans for conparing the dose

to clinical dosage data in a database to determ ne

whet her the dose is pharnmacol ogically acceptable for

t héOnediTbamicdisationrdelivasy siskg efeldimavdrerain thefigfngign device is
capi@éjbio&'ﬂhﬁﬂ%ﬁlg‘m@ ImedREddintBemstglyNi stration of the WO

2004/ 087241 PCT/ US2004/ 009396 6 nedi cation, when the

dose is not pharnmacol ogically acceptable; and a

netior k Thamedicatianrigliveme systeiue dmm@Owheeein thigalckeay devisris
capSROPERIdnisteARShE RRdRh®lcpMdraglevi ce. 5 30. The

nmedi cati on delivery system of claim?29 wherein the

i nfusion device is capable of adm nistering the

med2cat iThe medicatéonalsbvesy yystednof clim 29diecsin iherdeldedry devige is
capaﬂééﬁa}rﬁﬁis@ﬁﬁg K ddivhgrghdaine delivery device is

capabl e of ad

m ni stering the nedication epidurally. 10
32. The nedication delivery system of claim?29 wherein
t hé3del iThe mgdidatidnglelivesy systepadf] cdainf29aherain thealelivagy tdévdce is
capSHRY bCRINiREEAIBE BlebiMaticdubclibBesBRE) Cat i on del ivery
system of claim29 wherein the délivery device is 15
capabl e of adm nistering the nedication
sulBdut affbe ustligatid®4leliTdne systedi efaddimBOddieraie the infysive devade
corfplifdsR pathpher ei n the infusion device conprises a
rr%urrp. 20 "35. The nedi cation delivery system of claim
29 wherein the infusion device is configured to be
pr 8§r anfhbel maiichticbrdetjvete bystear ¢f dlaimt 2oucheran sheguliupion dévies is
con%%u.rr!sc?ésﬁe p?%?arﬁﬁle& RhRlrugdREAGE iRfrulddas BBENSRId RMbast one of total

Lver e, delivery volune, type of. dil uent, .
dossgst N RAGH P SRy B T e Ol Rt Openbyarioy o dituent
dosatitle,rdnedtion of deldreryn ast nostk iod admihistrhttomefdhecaedication25 36.

The nedi cation delivery systemof claim29 further

conpri sing nmeans for. rogranmm ng the jnfusion device.

37.3%The The H}ggléi“?%ﬁie[!‘éqrfw o ARt ?réPWP%%n%\H’%?‘E&?F
progriwvemiveahs infsionpdeggeamr ng  conpri ses a keypad in

communi cation with the infusion device. 30 38. The

nedication delivery. .system of  cl.ai 9 wherein the )

ToaHs 1 BAC BEGGRIGR AN S PORmoR SFoA Tlsneeps [0 pgramming
compeicks adegpaddn commuaidatpnfwitthe ndysionddenicef i cat i on reader,

a wWreless

38.  The medication delivery system of claim 29 wherein the means for programming

comprises one of a built-in bar code scanner, a radio frequency identification reader, a wireless

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

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

transceiver.
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receiver, a magnetic strip reader, a nmagnetic tape

reader, and an optical reader. 35 39. The nedi cation
wdebissr1syst em of cl ai m 36 wherei n t he neansPEDUS2004/009396

programm ng conprises one of a built-in wireless

receiver in communication with an external wreless

transcei ver. WO 2004/ 087241 1PCT/ US2004/ 009396 17 40

T Eg% g}edma&e&ma&ﬁlda\fwsy%&ﬁ; eraa@xﬁl Zglvﬂie@n%glem%ﬁﬁ aeJl&es

device |Is onti1 gure rograme
configyged; g 3? PIRSFagRed Vith &1@ ﬁ%?éfﬁ?twes Fb%nﬂ‘éﬁ}"ée lreaai%et orgat. The

nmedi cation delivery systemof claim40 wherein the

mag i neTﬁ@ﬁQ&@étﬁn%eﬁ&FF%&teﬁ%fﬁ‘iehﬁ% va{é?elﬁﬁlg'ﬂmr&ﬁﬁe DRkl

codes, .t wo- di nensi ona ar co rint

formah epiTifGS OReEHREI ST O R T S dmeealae@%&@r todenPripicd dptp gpcoding
techh@ oy odddgfrequeagnigtntificstion tpﬂmohﬁg,nﬁﬁgneud AfIes ma@dticG@es, optical

char%&@f rgfcg‘ﬁfmh‘%&%ﬂ%@ 94 6&&91*1%'1 g.and optical

nedlcatlo e |very system of claim
29 further conprising at |east one 10 nonitor

I néegr aTkemeditaticnhieliveey vyatekn dfotlaiti 29(Fhialydr Iaglnpﬁlsm@a%asﬁone

morfASf ﬁﬁegﬁateﬁngonﬁe Q&Qgﬂ&ﬂ 5Yikdhne %Jiéa%@p% St L 89 HpRd,

ST on |very
instiggiiqns Pregrarpmgd fabe ey 45Vicke at | east one nonitor is

capabl e of displaying at | east one of nedication nane,

Id g ?’32 : q TE@I‘Ilgdl?,gtmqlﬂthe‘?% },éfstetlﬁ&aélal%ﬁoiol{%réng the]a? legﬁ onczL Zlomtor is

I ver
capabﬂreofrﬁémlada%g 2 ke agfeInp 9fem9d1§§ﬁ§>pélﬁm§fd0é¢g&» yefexd dﬁh\eme.twalt ‘fpdume to
be infusyd; antitirgefor delivehnefahipmeditaonat | east one nonitor for
provi di ng visual notification that a dose is not
phar macol ogi cal |y acceptable. 20 45. The nedi cation
delftver Fhe psdispnioprdeliyeay pysteon o aiey 29 wheeein theralariieg device
incaifithte€atilast GrRNAGi@r B p@O I SAUnAIfRh@FethatGQItRE isHond
pmﬁﬁm%ﬁgﬁgﬁg§%g§&ﬂgn audi bl e sound, a visual indication
a te ssage,

and a pagi ng signal when the dose is
not pharmacol ogi cal Iy acceptable. 25 46. The

mediscat mae nideichii@r delisets %ﬁ#ﬁn@f)f cﬂéuﬁi 0 raih ﬁfe%ﬂdﬂtnﬁé’&vwe is

capga% gpafeﬁgra hl’?&%h&%‘i‘%grﬁ%ramnggga?ﬁe% t’o ong IOP M atiula%le sotug \%1suél} 1gd1r%at10n a

I Very
textzgesméf@ﬁ 1® Rapiag gignalydse ﬂ@diweismph@laﬂh@olqglqaﬂy aqepptable.
dosage data is located outside a facility that houses

t he, 4 nf at i.o

sys4t6em d d%?m ehver?eys%en% P ﬁmw e6e1n(rt}b rﬁ%ga?)ﬁ% d%’ ?1g1ated
mﬂ@ﬁﬁﬁ%@@ﬁﬁn@mmémapmngnm signal to inactivate the

i nfusi on deV|ce when the dose is not

h
Se?‘wgf Qll ca 1 &% sgegn %021?181 % \Flheéel ndg%aﬁgsre containing the
whé%ﬁgm@ta 1§ loceaé @bﬂsele @ffacglém érabhouses the Bifigpinal deyige.

activate the infusion device when the dose is

gg?‘ﬁ]gg g%%%la%g%g%n (%?i%ee tsia}s clirr? of é%?m%od'ﬁe?% %he means for comparing is

capable of generating a signal to inactivate the infusion device when the dose is not
pharmacologically acceptable.

49, The medication delivery system of claim 29 wherein the means for comparing is
capable of generating a signal to activate the infusion device when the dose is
pharmacologically acceptable.
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18 50. A nethod of preventing the delivery of a

nmedi cation at a dose outside a therapeutic range for
woheosrosti4cat i on, the nethod conprising: prograrOTUG2@H/009396

i nfusi on device with dosage data for delivering a

medi cation to a patient; 5 determ ning whether the

dosage data will yield a dose wwthin a therapeutic

range for the nmedication; and alerting nmedical

p&0-s onfienethskaf praventingske delivestioé p ansdichiéon e dagseantsids a

therapeatﬁtg@ngd)@f ﬂfeeneﬂfbmlomﬁﬂhﬁe@idd%nipﬁsﬁgm ni ster ed to the

palt I rearr]nmm anl:%usmnqe 1cE tH%%osag gt T V\her eﬁhcﬂlo i§a

pPOgtam t We© dosageeaata’™ Y"ﬁ’&‘é {“ &as

Patlentsne of tot aI dosage delivery rate, deI ivery vol une,

t Mfern@hing i@t the asRaEat:0Fill yHéH UBEe wilQS @ herdPRutic range for the
medi duration of deli very and route of adm nistration. 52.

‘W& A hod of claim50 wherein the progranmm ng step

i nlcttweelsedémt parsomgelt ween thg dessdageisidethe therapsutiqeange, before any
medichB$HS a@RIBRMEE® tNé atidntkeypad in communi cation with the

i nfusi on devi ce. 3. The nethod of claim50 wherein

the determ ning step includes calculating the dose of

t A nedhemethohof daitses Oddieraieinglle pogtamanipasteprihe d@agesinta
1ncludyﬁﬁleﬁ§toh@ ot ©fal Q&s@éﬁﬁé@eﬂﬁt‘ée&éﬁvéﬁ%oﬂﬁﬁ@ tyPe BF Mifhieht, 8@Rount of

udes SS e Clinical data.

dllue“%éﬁ’sel'ﬂle‘e rf@lf;’r%(?a Olf)'lig]c‘,’?rgr ?‘H%gﬁutﬁ/ﬂg?%“ﬂlsfrﬂeo Talerting step

i ncl udes generating at | east one of an audi ble sound,
asy| su%e in@ﬁb@@itdlé}iﬁl 5oavﬁe€efﬁ thEBRREEmir@Ebp dndhEs Btering the

dosas g8 e 1l jnnign i i Rt e ﬁ‘ﬁ%ﬁ%ﬁegg;ﬁﬂ%énﬁe%ﬁtsﬂme

of claim50 wherein the alerting step includes
géner athdiGeMoPBEIAM S0SIHIRA the AbtelhARSTedIh MUl Qalculatmg the

di cal. perso l. 30 57. The nethod of "claimb5
dose‘i%ﬁleerlé‘lach 2{)1?8 t%Pee‘fethiV?fﬁg@ttE?)partWEt]‘udes generating a text
nmessage for display on at | east one nonitor. 58. The

8 hodtRf medhdi B éQm"gﬁ)&Mﬁk@n IR Qe RFRANRTENECISdeS Recessing a
dosage data into the infusion

I ng
da‘ab%fsg?fége?slw%? ﬁ‘ﬁ%hl ne-readabl e format. 35 59. The et hod
of claim50 wherein the determ ning st ep conprises

c ggrpar TRImEMBd ofj(gﬁﬁl% Wiatén ﬁlg%le?t?ﬂ 18&12?45 é‘é@ér?tmg% least one

nmedi cati1.0n 2004/ 087241 P
of an g1 Rk HOLHL BYLCEHSR RISOPrEh a7 ‘i‘ﬂ%ﬂl%ﬁl 1o Rotifying the
medicahpartonueltthai ghet dose is phigsle ¢ therapentic tange.pr event del i very
of the nedication when the dose is outside the

t herapeutic ran t he di cation 1. The
rrgg'hod%g‘? mgthagl ‘gemf F e q‘l‘%életﬁ‘é‘?%%epa@@}lgﬁétgiﬂi’?@attfﬁél paging

signali fof usisorsstb@uvo ceditd pededrielzer of the nedi cati on when the
dose is within the therapeutic range for the

medi cati on. . . ] . .
57.  The method of claim 50 wherein the alerting step includes generating a text

message for display on at least one monitor.

58.  The method of claim 50 wherein the programming step includes entering dosage
data into the infusion device in a machine-readable format.

59.  The method of claim 50 wherein the determining step comprises comparing the
dosage data against clinical data for the medication.
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62. A systemfor preventing delivery of nmedication to

a patient, the system conprising: 10 a delivery
wdevi4ma7@t ogr anmmabl e wi t h drug mnedi cati on dat aPE©US2004/009396

adm nistering a nedication to a patient and; a

conmputing device in comunication with the delivery

device for determ ning whether the patient is

al %6 rgi Ef‘hé Hlefhgg of'& hlc.ﬁ)tﬂlﬁﬁkﬁﬁﬁc@l% lehﬁ] éothtt, Hl s1on device to

del'Tvery devi ce, erein e Co
Preva%fd@élgew of heanpdicianevm (hadose iy Ouéqlqieethg ?eWaﬁ?%wmaeéﬂr the
medidation.15 det erm ni ng whet her the nedi cati on woul d cause

an allergic reaction by the patient wherein the

system prevents delivery of the progranmed medication

i f o1t i Thypedpdphdym Pft’(lfﬁénqlf%‘il& vging hraiplusionglevigs o
deliddr lo€ @i Gedi@aed whdh thy désBés waliih el therf@utidrady s fog thefrogdication.

preventing delivery of medication to a patient, the

system 20 conprising: a delivery device progranmabl e

wi 0B dr desyperiferapre satREdelivey of medicaiiatte APAEFDE the system
com@ﬁghgatlon to a patient and; a conputing device in

I8
r% %1%1\;%&% ﬁ)%%rg}n%igllﬁg q'gﬂlein = é{ %{c}(gg%{mﬁ ﬁ%tg %r ag%ﬁnq tgpu{rg 2{] 9

HEQWwﬁgméth@wmﬁmé the delivery device, 25 wherein the

co rzm:blﬁipﬁﬁhg(i%\#icé 5 d’b&lﬁmﬁﬁ@ﬁ&ﬁ with tiee détivéh dstcdfor patnBiihg whether

.S SItIV t whet her
mﬁ?%ﬁgﬁﬁa %%%lo%c&gg dﬁgéﬁgﬂﬁ toggﬁgﬁ?%ggggéactlon
by Wheteén fhgcpmpitingidevies astapeessipgy ‘%ﬁﬁbb‘i@é’f enfient dllergyigfoymation for
dete@rﬁnn‘iﬂ'gewmﬂ% FrRIEELa B 6|t icOike ah allérgllc Seactig 19 tht ﬂﬁfbnt Waérein the
systslg} p{eﬁ'gn gf:alllvelr% tl[g%prggr%rsrlrene ngerd}J tion { 1Is Id\c/tle}l%{lngc{s %&t th@Bhedication

may cause an allerglc reaction by the patient.

63. A system for preventing delivery of medication to a patient, the system
comprising: '

a delivery device programmable with drug medication data for administering a
medication to a patient and;

a computing device in communication with the delivery device for determining whether
the patient is sensitive to the medication programmed into the deiivery device,

wherein the computing device has access to a database of patient drug sensitivity
information for determining whether the medication would cause a drug sensitive reaction by
the patient wherein the system prevents delivery of the programmed medication if it is
determined that the medication may cause a drug sensitivity reaction by the patient.



