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WD 2004/ 088567 PCT/ US2004/ 009611 | NFUSI ON DATA
COMVUNI CATI ON SYSTEM CROSS- REFERENCE TO RELATED

WO\RPUIEESFT ON Thi s application clains priority POI/US2004/009611

provi sional Application No. 60/458,311, filed March
28, 2003. 5 BACKGROUND OF THE | NVENTI ON The present

i nvention islﬁﬁ$erally related to fluid infusion, and
nmore part il HXNI)Aq¥hCKH%NHHNHA%TKNﬂéﬂﬁﬂHHMgnd
method for use in identification before the delivery
of intravenous fluids. PhyS|C|ans and ot her nedica
personneléi

t herapy t H-+0
patients. |V |nfu5|on therapy typlcally i nvol ves
infusing medi cal fluids, such as nedications, drugs,

oL ML ARy ML BRI S BB

flddiviarsh 281 2093. set to a cannula inserted into a
patient's blood vessel. In a typical facility, a
physi ci an enter, f '

particul ar pati ety ed either

as a sinple prescrlptlon slip, or it may be entered

into an automated system such as a physician order

entr e

ol et TispreSent by ecrl IR PLERES | PRI fnich, B0 R
patitierlyha hfmﬁunmﬁ@t@ntstaﬁemraﬂldrm&thod fdr Iueei in 1By fieatioy before
t he grescrlbed nedlcatlon is prepared by a pharnaci st
hade @f infrayenetls thidsot t1 e at a pharmacy. 20 A

h I . :
?hgr @ sila él@ ﬁ&) o{h)é?{n% clay%érg(ﬁ%gl Iéngi rft%aal?(ﬁgt(?lﬁft 2 %&s&on
thetadpyao n’éaeu’anlo&bﬁiedichbdomﬁm&ﬁb@hqﬂhbﬂst Hé nifagoa tickrapy
sone_ cases hy_ ot her peans such as, for

ex
mwaﬂmw%‘feswﬁ@lﬁl@gunéeddw ifleids, gichigy megicatigps, gﬂl‘%?df”onuments

I
AR o Lol B0 L 8818 SRR B P i
érdiﬁmmlaﬁan e¢t wedamaﬂa oRerited inbem patidnits éi cod xte@sa 25
nurse's station for adninistration to the patje

VO 2004y tgpigslireibityr pREYSIOWPGOEELan odst fog %ﬂtlpégg%s
ﬁ}ﬂcggr ga[t%ﬁ Thls g%ﬂ% Iﬁ}sé,?eb‘r%g‘gahﬁﬁh eltfSUlst aSSlIngepl g&:‘?ﬂ%}ﬁ@h slip, or

en a over a peri

BReEL it eitasd Und an astopiaesicyykieat stgh dsteephyptuyai @ideneraryd
in a controlled fashion by usjng an infusion p fq?
{("ROES) BYPieI m’g ke prescription slip or the €lectronic prescription from the POE

A ("
L

system is routed to the pharmacy where the order is filled. Typically, the prescribed
medication is prepared by a pharmacist and added to a bag or bottle at a pharmacy.
A pharmacist also typically identifies the contents of the bag and the patient for
whom the bag is intended with a paper label that is attached to the bag and in some
cases by other means, such as, for example, a bar code or magnetic device, or by
use of a radio frequency ("RF") signal interactive device such as a radio frequency
identification device ("RFID") tag. The prepared medication is then delivered to a

nurse’s station for administration to the patient.
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operate by displacing the fluid in the tube of a fluid

adm nistration set to nove fluid 5 fromthe fluid
w@orviassser t hrough the tube and into the pati ePtT/UI1904/009611

infusion punp is programed by an operator such as a

nurse or other nedical personnel, with operating

par afer eafstytroasenh ped/i arder Tadlﬁth% ppfanalorﬁﬂdfs theanedical fluid

on .as ,prescr | i bed sicia Such
B A R B R e e o B EA R A o efhripsg by the
RkiceMlandRE aicbh@olleth@hib® by ubigie RH BN PREHTEhRIsFongfnps
sél ected based on the 10 particul ar nedication

quesse g}' gwlaamg théy fusbadhdf fube pheiflind aimmlm@ﬁn seidg mgve fluid
t 1
et T B opiairaiPudl i oy BRI Be dhlit Thg RGP pump i

(RO8kaMirhdl Bgh BFRRSF buchRk A%y B ikt Fhedi¢d0 pRisbaAhd, RiH
other institutions continually strive to provide

apesdtingypaprmesens to eehieve the afwinistationrod thesmedicagonpsaneseribed

di 15
B BB ST el it B P e B BreRerd inddifi Ba
1@&93;@@%9 qhaﬁfsethe %‘uﬁﬁ‘ﬂn{g d&ﬁﬂheﬂ%f@eﬁé eflectb@bagetilonhikal t h
care facilities. a nistration of nedication,

faotegar medlyzpmmrbgcrlbed e@d the sp@clﬁh patiesit fenaivhem theyeare

h fact t
aged i The g ergtnen B o9 g c‘fﬁhsﬁﬂqsm%efmg% it
the @Eﬂect-ﬁﬁﬁelﬁ%hﬁ%wﬁiﬂﬁ'é F@eﬁ?%% Rgse “rights”
are acconpl i shed Sys ens and 20 nethods seeklng to

r e dudospisalis eadl other mSQtushmm tehtiiugby staive to peoyeder quadity patent

gkt Miedipal Betiogrenen YR6 0 o e o Brofl AR B

REQGESHe 'cﬂfré’ét'rﬂéﬂl&@l’éh Lothev@DHE tinttdor i tiBMForRidsge, are
treatnent for patients. Doctors are nore assured that

tigre ficaramrotilems feredl heattle sarsffaciities dnitmadriaistiatiey of5

scrlb for thei ents be. delivered,to.the .
Befr i Torolin bpbrly BJer R eg TPoiins et BRBGe PPy othe
1’i§fﬂ@aﬂ§ntath‘é9 Hﬂignﬂlecr@h@ Bdue ttﬁ@hﬁﬁtfh@ndmﬁ%ddh@ﬂght&lme
nmat ched "to the rig unp, and tRat the operating

Emmm ginss o cosre rchat atelsea frighiehadapeommisbed. Systems and

OB e AT B Sy PR e s

@nme;a@ﬁﬁous 30 infusions of different nedications,
sonmetines four or nore, which requires nmultiple
i nf uMdﬁlcgiunﬁslomrmmnnsmV@ advapced grepily gverrthegears and permit

A TR T RE T AT T AT -
tﬁg&gﬁlt agé hgﬁé Q8uFRN Ha@BE Quabdtitibs hﬁ@ra@é@bffdléﬂléhti‘éﬁﬁﬁéﬂtﬁeyor
prescribe for their patients can be delivered to the patients accurately by infusion
pumps. However, there remains a continuing concern that the right drug is matched
to the right pump, and that the operating parameters (concentration, schedule, etc.)
are correctly programmed into the right pump.

In some cases, a single patient may be prescribed multiple simultaneous

infusions of different medications, sometimes four or more, which requires multiple

infusion pumps that typically are programmed differently. In such cases, there will
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connected wth the patient. Wiere there are nmultiple
i nfusion conduits present, there is a concern that a
WO baiaisssondui t may be nounted to the w ong i nfRGT/U82004/009611
punp and the associ ated nedi cation delivered under
i ncorrect punping paraneters. As 5 an exanple, where
alsd bé wubipleddmingsirapionpets gach Witk is ewnsfiiuiéd coydut efdubyio be

R L Y L
Hhbene A d6kkeiTRE b #ugd YordRR \eayERCRAOPMEP tdthe RHRg GhREIBE bump
and may becone intertw ned, thus nmaking it difficult

ang the hsseciatedanedicatioptdetivered vadardu¢arrecppumping parameters. As

articul ar or_channel . \Were a .
Braul s TBnGhs GRRIRE DR do@udthiidh BF PR sorabpye and
Be@ow @aditbiBer, BRAWhbRe SAM-SinSBingRls vsbdlitBe ARNEIIE HlBidoRrces
being nounted to the correct punp or channel. Prior

mey berpuspendadanteestiatabiddovocaphquiny eratmp peannekind may
RRPR R Ral R ! SRR bt B oncui o

1B Phgrblat biing or daMidel.| YaelPNmokNddtEk AFuFBAPump environment
identification, and caregiver 15 identification have

trass ibishinpodantdd be suigrihatahe gorrdst mgdival Aeidipordeits aygbeing
code . in_ sone cases RFID ("Radi o Frequency
m%wéfcfﬁlﬁtcpgﬁct)pwg@cpn%e vi ces, and by other neans.

I'n tIPeRR aB¥ShRMve BBerPREIA{oUss1FY Eiht A% FolitUh&RcHiDass a
bar code or RFID reader connected to the pu to read

admeinistayed tootha nigbhpaticohthirqughrtbe right puvep. pBatient ieatifieation,

ver.i fy.t.hat t.he medical. fluid.identification nmatches
o enkEn oy nffbiph hithd s EFiuors B SRS
fientesrtiog hH@é’EeeWaféHieQ_@(ﬂel%&t%ﬂiédl@é\:ﬁfou%ﬁ\f@é‘@@%ﬁbﬁr EHR tags, in
art to avoid nedication errors and have reduced the
oinkeetaiseroRBID {“Reslih EeetinenrydPentifsationdy fegs et devicesxanslk by other
sone risk that an incorrect fluid container

TR b Prsst SR b opelihehath BurSe WG BB o RS
©hddrRbfMddted totthepemp kb tdad @Xd @bS tosARBMATiGHlytRedram the Bhishp
contai ner may becone connected to the won

g u or .
stp veriBnibe! (hemprdic fsididphiicatine maghse feoptenpessiiftajion.

scan.the . ta he correct container, but,becone

oF o I b e Rl eciOr B SR 5B Aca Rt RRESTR the a0
SRid FRANEESEETHR ahdBaveRAheddNRE likeliHdde oMcapdiRrrors, there
channel. Even if the nurse does not becone

dilkexisie sade riskhthat an ingageét fhiid comainet mey bacamerionhistiso a

f1uid infusj ifficul .di stinquish,f .
oD S bt S aR iy et Sl Sl RS i
MntdindrhBay bédine RAnéAed fi the K;vrﬁi?’plhﬁﬁ QFBudy cHeMN&EP NEor

especiall'y where the fluid conduits have becone
txanyledhevurke e possildy scamths taghoizhe aersect chrtaingr, dut hegome

(;lligt?gc & egn rtr1|01¥ntccﬂg gosn%uﬁ of the administration set connected to the
container to the wrong pump channel. Even if the nurse does not become
distracted, the various fluid conduits in a multiple fluid infusion may be difficult to
distinguish from one another and tracing the fluid conduit associated with the right
container may become burdensome, especially where the fluid conduits have

become tangled with each other. In such a case, the nurse may inadvertently choose
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WD 2004/ 088567 PCT/ US2004/ 009611 the wong fluid
conduit to install in the punp even after identifying

wao b@4ogsssect fluid container. In one attenpt POT/US2004/009611
correctly link the fluid conduit with the right punp,
a data bus conposed of wires is enbedded in or )
tht aohefiuidaoaduit ¥ instal if dre punkévey adtet atgntfyiegthercorrect fluid
| ocat ed adjacent an IV bag's information tag to a data
EHANGf a punp unit. However, this system does not
provi i LR ! i idhit Plimp, a data
R e
busi dontposdibofwires is katbetdel inay aitached oo e EY digie tfor liddng a tag

SRR Tt S SEEGRD ERTRY L P
ﬁg&f%gﬁgtgﬁmls%ﬁ{ V\%ﬁg glog #Ilg)gl(%gi%bémﬁﬂﬁcét% P tav i ludes a link

con advant ageous to provide a
ot b@mhke patietdémtifichtion guand ¢he ienpseit tf beagide thas the bag is
equi pnent _such as. wres a connectors that .qust_ bhe
GedabiBN il Sigbt miieny 13 GUDLF APETLEG0 FeRdE vitp Ay TR hat
BEIa8c A LG RE AR Bior! SR DORCER el e R Mthand the
C on path. N S y

onmmuni cat urs are quite busy alrea and
falidi cogtaidee. futguldhlsobendudritaggows toesrovislgetsystemyibat dpes not
make their jo _,ev?n 15 busi eﬁf Addi ti gnal '%é sa}r}% b
regup dhodse o ALl SARIPPITTHBILNAA PAFSS PG CPIHCFUS 15 St P
B e L S PRI Al Rl iecnt an
infiérgition thp® freeide adomnistieatiod patbo NSwsessnt kqyite bieraready
exists the ossibility that a healthcar rker mm
s s e e B e opgaiato o e ol pie et s G
ﬁhﬁs’ielj nfusi on and give the infusion a second tine.

erefore, it would al so be advantageous to provide a
syst emiditiahaltyapime esordikespingsyistthorindicaldwasnicilities do not
automatically updates the patient's. nedication . )
BEAYGSi ISF FgtanEHerECEatc it ilcgf&?r} fdymiraging regerd
Q%ﬁﬁgfﬁ/g%p%f BfudibithasheRR s nﬁﬁétle%ed.e@ﬁﬁ%}u@ﬁﬂy,&her%lé%is%rﬂle

0 nore accurately ensure th _ the correct _
pousitdBtyahst d Inbalthee otleer n2fy tchievptiat thetpatientthae nobreceiwed his

unpi.n araneters. .In particular, it, woul d.be

HeB AR OG0 KENFEa ISP Asss I i o RgES T Bovdalse e

A G, SL £ Al SRITRAES i on el rPand

patbiratitalfyoupdaesitie/paignt’s etlicatien adginistragion cetordn i s

delivered to the . rjgh atient at the. rjght atin

par angeqes thoge gﬂ]rl?‘kg‘rﬁlﬁ E’@fﬂhaﬁ%@ec%’%‘ﬁeﬁf@et% H?eiigsgﬁ# %?Stsalgor a

%%sstérﬁ g}i& ﬂ%tﬁﬁglttgql%rk Iﬂ@éuég’tgl EBhAGRS EorrdtR BRiR%ré Mused into
trent’ s ne m The

ication a istration record. _
fliegsieht at the correct pumping parameters. In particular, it would be desirable to

have a system and method that provide for accurate and efficient communication
between a medical fluid container, an infusion pump, and a patient for verifying
that the right medication is delivered to the right patient at the right operating
parameters. A further need has been recognized for a system and method that
automatically updates the patient’s medication administration record. The present

invention fulfills these needs and others.
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invention fulfills these needs and others. 4 WD
2004/ 088567 PCT/ US2004/ 009611 SUMVARY OF THE

wO DERRYSEN Briefly, and in general terns, the PCEES204/009611

invention is directed to a comunication system and
method for use in the delivery of intravenous fl uids.
An 5 infusion data comuni cation system having a

conmuni cation link with which rel evant adm nistration

dala Ty be. COMMAARARY Of HIRAVERITIONY ¢
adm ni stration m ni strati on

system conprising a nedical fluid container at an
upstreamend, a patient at a downstream end, and a

condgfofly CMﬁ‘gﬁﬁ&at i ttﬁka pidGerft iieAtiog ks @rgddds a
patient, "t hroug medical fluid from 10 the

oommnlmlc:anl ss's’rcmrmhldan@hOd foraiselint the deliverg ef inteyvenous fluids. An
ni ni stration.

dat
S 8 bR SO BB s
rlelg‘&ﬂt%%ﬁﬁls@éﬁd?ledata fnﬁ? baREneRidakad € acasdiedlTRiid or the

patient, the first data transmtting device
adonifiisgati@usysEm isqmeviled, et aslrainistration Aysien spMpHsiageanedical

dical fl d di
A o B, o WP PR OB A o Bl ek somy
(%ﬁné(ﬂé&‘ ashth thelcontdngerRad Ratiedt) thraugdH Whichdaédicdl gadtefrom

evi ce ocat ed at the conduit at a |location between
théeontpisitr saondumdeditosvatdthegotienstipeadmisistratipnt Rbe infusion data

conduit, . the first data r. device
PBER AL A ST P e IR FER o Biter
t[l@ Yl%r:ﬁ R R fleqfhtidat thet firg\dam trh@dnittitooddvive
fluid by the first dat a transmttlngf1 devi ce.
ur

c?ﬁiﬁgnred[to cradgnd m¢lewnas¢kenn%ratlph élatau In@tm@@@%l id residing at its
transm,tti ng .devi.ce is dIS
okt Tercomu® BEE p et SR fisethe Mtfisa a8 ke et o
ﬁlb ?&tﬁ el 2 FRRERA 1SRV §Ri&ABPAiES BSthaBolRthitt ndaeition

the first data transmtting device | ocated

laatwedsmthm@stwm ehdiardl tho downmaam enccoithe gomade, the first data

2 %qn ziglyltcp }CBS@{;’%{? alfrgpgﬁagr %icag gl\%cfl nafgé ﬂ%n?ent € relevant
aﬁﬁ%ﬁféﬁ%ﬁo@ Batd lﬂ&ﬂsﬁlﬁﬁﬁ ihtB Qhéjﬁ‘l%&lcﬂ flhid §¥Bé first data transmitting

substantially within the [umen of the conduit. In yet
diviieer aspects, the conduit conprises a drip chanber

that is conductive 1o t evant dm ni
dat a.l n?WWFE@Vue@ﬂﬂx%ﬁnﬁﬁ ?Btié A IS n géﬁ%%%%%%hﬁ gd at the
@@dlcglf 11511 LBnRHEP afd e thpiesel bh RE ID&Iaﬁsﬁ&ﬂl@ﬁ rand €vd S8t dsta
ocated at the i nfusion punp.

reader device comprises an RFID reader. Furthel the first data transmitting device
Jlocated at the medical fluid container is configured to transmit the relevant
administration data into the medical fluid at a frequency and a power level selected
such that the data will remain substantially within the lumen of the conduit.

In yet other aspects, the conduit comprises a drip chamber that is conductive

to the relevant administration data. Further, the conduit is coupled downstream to

an infusion pump and the first data reader device is located at the infusion pump.
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WD 2004/ 088567 PCT/ US2004/ 009611 The rel evant

adm ni stration data conprises drug identification
waelaa0a/0883at i ent identification data, and i nfusP@RUS2004/009611

paraneter data. In further aspects, the infusion data

comuni cation system further conprises a second, data

'Eheamkmnttadnmdtea/cmsiana;@mnmseadntgwldelpisﬁqaélﬁn datappatigat ond

8 tr.an tt|n 5deV|c (ga'flguredtotransmt
’\?éﬂ?nga;p?’laé’ﬁtl P&Ham‘%e% Yal fluid residing in

the Tl Hirthef Qé']ﬁb'ﬂst the i RGiaR data®ohfiBuriedti Ry steairer comprises

second data reader device |located at the conduit at a
d sweantd data trpsymigtany davien loteéecb@ttth@mtlent,ﬁbe 8onf da@dtaélsmlttlng

eader devi conf.iqured t e.
i gorhg RS R gt eSO lif PRl B g fdn te
ﬂ{ﬁ dic 51?(}}111{ dttkcHed thé Batfie Qi aoba&@hdt dad Rt et dew;edewte@at the
evant patien data fromthe second data

dondmis i 4 chmtgord@ﬂh@emcfmm thesptiepta theswseondidate readetdqvine

Addi ti o d
B hitsen e s ERaeEnBod Begkl SR PSR LR
iHRVinE Snedfcal ﬁﬁﬂttﬁﬁth@fseédﬂﬁ daff thisPtiRE MBvicéd The EQ6RAE patient
conpares the patient identification data fromthe

datd Bromnthe schond |datartainsmntt1dgdavm@cqmpnq@gma‘gmt identification data.

AERbraly” e SPeitisyoup el vonEedrE R PaenERh e Ry Bfine
(@aﬁie oS Mﬁce@l&ﬂted|a'f‘tlfétlﬂﬁlrsloﬂ%ﬁ11ﬂ eA @té&@so@%ﬁﬁ-ﬁh&s eie

invention, the relevant patient data of
mnmdeﬂai@tmn datarfram [thﬂgrett@antcﬁéiﬁanlﬁfaf(t@hﬂﬂrtﬁ sethepatient

eSS AR 0L P e e

%ﬁi’féfﬁf fd%ﬁt?ﬁ&ﬁon'ﬁﬁa%&ﬂcﬁﬁ‘@a@&ﬂder and the RFID
ransponder at the patient is witable. 20

Addi ot myore titeilskagpacts o the ineedion, tevelewant petiendata of

stream of the.patient 0 ses a s
rh‘afé e o Bk e e B e 4§ PRE {inbaisnagign record
%Qﬁﬁlrrfe NTRM géd@)hﬁ tdﬁ@ttafh@m[tﬁﬁg delvis@h@ht PhRert Remblibdsthn
int umen of t ube. processor is configured

RBID namspmnﬁervmmmthte wIBetm)momJ@r at the paentws wrigablelevi ce

aent RO e weetd il R ER i IO0E b st e e

@&gﬁgs@ g%&&nﬁrﬁlﬁ‘?eﬁ&ér%ﬂﬂ@ @Rfibeleddo alss eravkhitpatient
and be

Ing configured to receive the current
adicatic auhnmmuradall sechrddata rgo tedfilwd in fhedu@nea wé thartupe The

such rece| second .dat a

Bore Beophiginsas Bt enbliSREOR i :diAPEg bR daca

f ﬁrdngg'ﬁetchﬁenﬁ'adhhnféﬁ«a%%ﬁﬁ&ﬁeamn ifutoie bftical @lldoivithe
etail ed description when taken in conjunction

inintem, tHeese@tdadatoivpasnyiiting dbwinaibeing addo Wiifabse #us hejeg configured

‘Sanrtéggbgﬁle current administration data from the medical fluid and write such

received data into the second data transmitting device at the patient.
These and other advantages of the invention will become apparent from the
following more detailed description when taken in conjunction with the

accompanying drawings of illustrative embodiments.
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6 WD 2004/ 088567 PCT/ US2004/ 009611 BRI EF DESCRI PTI ON
OF THE DRAWNGS FIGQURE 1 is a front view of a nedical

W@elvit1088s6T at i on system having four fluid infuBCDIS2004/009611

punps, each of which is connected to a respective

fluid container for punping the contents of the fluid
cont ai ner t o BRIEMDEBICRIRTION Offi THE IRAWINGS bei ng 5
nounted on a common roller stand; FIG 2 is an

enl arged view of a portion of the nedical

adm ni stration system of FIG 1 showi ng two of the

1 ui FIGHRI | ona Forpecwn fraelicl admiHEratingystgm having four
Hlﬁiﬁ%ﬂlﬁ?&lnqm %d%cﬁ of Yhkr 8 %oﬁ!ﬁe%&ldg}fsd B GANMIER! coliB¥iRer for
of each, ththe programm ng nodul e bei ng capabl e of

Puragihanhd ehtdnd 6f theflusd emtginents a phet] (e fBiid somtainers being
perspective view of one_of the fluid infusion punps of
mpaged on agegupongaller $t8-dif ront door in the open

posi td show : der | i ¢
W th 19Eh a3 & ek lOiL0E DAFRE LR MARELI sdBRERRRE S stem

&ORIG. f1i shg@ingotwoof the SR A onapuanss howited atogitther side of a
operative en&agerrent with the inf usLon punp; Fl Gh 4 1is
progeanng modyleendthedisplaye andenntrohkexsaf gaeh, pvith the

cecor e - [ el ; n,
e T
oper aIG( 8liy a perspesivedridvp ofient eftthe fluid i fisoort mimyes of FI6S. 1
to a patient for delivery of, dical fluid an .
b iESHEOTE GeRLAFi tbﬁpp%p%&mgs%eg@tg MRE’S%W%PI@&SF%W
hot ok ; Cr : ¢
RE41R0s LI SRR, pHOERARELIH Forid U8 frft Bien
dehAGRmLENdcAllio Ropdlihia opepitivt edgagdthentwith Ghe difusion pump;

show ng the transm ssion of RF signals between the .
dat a d&yide a sehamalig view Ofa ARRMBRICAIP SEIRB AR a¢qoadangf gvith

r . nt e . i i .
O3y S pTRES EBD SRR R o
wpdrhtiaig cbhecrdnd uhtdivelfluid endaiktiGand tshpusem fi detivery of
di agram of the conponents of one of the jnfusion, .
medisel flnidrandskoving the gorpmupicaparpathpsedrtererpmpagaden
THE PREE - . . . i h aspects
SRty ar R PGS, mbi e ABRHE0RE pihcrt

COMTURIGE: &t ik @in&¥ skaitcdnidvnet diedthatoramtoivatiércpdthydepicted
ensure that the proper nedication and dosa
A

trel Gy éh sepwiag threlrgsmissinn oTorY fgams DRAYCCRARS iz Aevionmgunted

fo a medical fluid container and the data reader mounted to an infusion pump,

including capacitive coupling through the container wall and the conduit wall; and
FIG. 6 shows a block diagram of the components of one of the infusion

pumps from FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In accordance with aspects of the invention, there is provided a unique
communication system and method that automatically ensure that the proper

medication and dosage are delivered to the patient for whom that medication and
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WD 2004/ 088567 PCT/ US2004/ 009611 dosage are i ntended.

An information conmuni cati on network i s provided that
wais@g/osgshe |V fluid and the patient's body as PEr/DEBOE009611

of | ow power radio frequency ("RF") signals. The

i nfusi on punp receives these signals fromthe IV fluid

dalshgerra gntentbadt i4n nﬁ@mmoofcomhmmmlpe metvely i3 providsditieaijuses

%?Eig%ﬁﬁﬂ?q@h?%ﬁaa et resery Aot et SRt Riney (R
Bei TIk {hhRio fec@fveﬂﬁféé@ilg@ilﬁﬁ@hi BEIVIRLE bﬂ@\@lr@‘
t e caregiver. Refeerring nowin nore detail to the

idestvficagien ofthetpiatibnt ankdghe wkedicelfted canismenprd fresompe gages

oS B o ing 5 B SO TR O fhit o TS rBhucing the
L o3 hiAbAL Q%e?a)fﬁh@ RBged %i’tﬂ%gsaf‘e%Wm medi cal 10
adm ni stration devices 22, 24, 26, and 28, which are
i nf uRaderripgmosy inrmoreidstailgnitriinwimgs in a‘dhdbth@ pnges
in operative,.en ement t t flu
R RRatenlq 1 StTEEPongbe defelsRRSEE st Hiamg, ghore s
s?fé@v@ll h83Go1 a(iﬂ&ﬁé’dl ﬁ@ﬁﬁmé’t@aﬁoﬁ@ysteﬂﬁzo lﬁﬁ’%g“f%ur wheidfsal may

take various forns but in this case are shown as
admiaistretion Bextitdssk?, 24526, sud @&,nﬂlydh atean@smwmnm this

Fl | | k
ey Bt Wk & Hapsh i EREehRep (R ARt hpeyd,
ag(ﬁﬁaln?s@raﬁ&ﬂi sé80a8sl 34t h&d 84, %dﬁ@ﬂﬂ@lﬁ%@f)ﬁhéﬁn cBRtairfess 38, 40,

are mounted fo a roller stand or |V pol e 46.
£3cohd ddpwhichtmagt fabe vasiusForm3nt i3 thls easd aBBshoavn as inverted

e Aty Pt e R Eup g Eed aipoleS Pl Pk e o of
PR or bR MRs bPBordthiMbAS Eo‘“ch ﬁie'mifu@ié)h pfulngisCQZC oMt ARS8 and
ATseparat € i nfusi on punp 2 and 28 is

thsdhhid conitmhass SedeH2phnd %alfel mmi:irtecbto a todlet standior IV pole 46.

C D ow EhRmin e oteel Bl i e e b e By Gypective
ﬂHil?iecoﬁfamefr gl 40, GONgMH 44 SHd t‘h@ @arﬁé BhiferRdBIsOitHdt tiad pa@fénﬁﬁhby
to nove the fldid fromthe fluid container throuaﬁsm 2.

teoeive dimjﬂuulﬂs froalt foar rﬁlatd emiaing@ec Aweanammlsmum

S BBt Koo st o oe i 48 P Shuef i fERLCR:

ﬁ’ﬁé Iﬂf&éﬂ)@ﬁuﬂgﬁg hl"eaﬂovff Eotieebl PB4 tAG: WRERE ehitNerekpddtiste tube or

contal ner | patient at the particular rate
finelsonilbie df fh@rﬂvadth adm nlistiagioh petrthengyieytbé Suithirogibh fluid

d |
Frots perpeousb S porihicih B nsdEet e fiesBay B Ptbpo rsiped
Qﬁ:‘ﬂtdaﬁ R GndiviRhERLdt Yo tHERRINGRhg b wﬁatﬁfé'ﬁa%rﬁét%ﬁtlb@ﬂred for

sets have nore parts than those 30 shown in FIG
Mfnsing thegpactivedde mfailm Sluidifrom thhaspentive flrad edaiper mgo the

patient at the particular rate prescribed for that fluid by the physician. Such medical

fluids may comprise medications, drugs, nutrients, or other therapeutic fluids as
previously mentioned.

Typically, medical fluid administration sets have more parts than those
shown in FIG. 1. Many have check valves, drip chambers, valved ports,

connectors, and other devices well known to those skilled in the art. Except for
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connectors, and other devices well known to those
skilled in the art. Except for 8 WO 2004/ 088567
WODAEEE04/ 009611 FI G 4 where a drip chanbePCi/BS2004/009611
shown as part of the adm nistration set, these other
devi ces have not been included in the dravvl ngs so as
RIG. prvémes & drip Ichzrmbqt mﬁhown st oft tho admindsieasion set, Higse other

SRR B Gebo AR ke Al

gﬁ&&ﬁggn ERwivED tﬁo@@ SEREK H e Re WillsEdesetdaRaUBe idclusich of
esirable to vérity that each fluid container 38, 40,
s4zh athér devices mmsoitiradeeur.wi t h t he correct patient 48,

that th f
nave b CORT BORILPE rogr et el DREe Hr o iy
tht eallt ﬂP&pCO%Eallgé 38a0¢ dohal &3¢ Bsshbidted WiR! Jderdect patient 48,

correctly connected t'o the appropriately programred
thatrthe psipinig| fardmectelis Sours given nedidahflnidrhave beet ¢ortrstlsw,

SRR, o A0T N BHTPCTe L pR i) Zoael G Bl Bptainer
1%611115& Jdnﬂé&ecf%@'aﬂﬁ‘b AREIYEH6 BranPh@purkds.i AY Wil ®8liscussed

conmuni catl on nks a dévi cés associated with the
imedore aetailfielive thoptea¢mementisn provades datoammy pasian ink-egtween

devi ces 4 0 51, and 52 sho
vsepam@g angyFach RERRiA 90 BRSVRER EF STy BN B4 SR aigtand poch
%Uﬁlm $RREL n¥atibn Jiakd, 8 taRRY i@ D hssbSiatedBYith the medical
nicate relevant adm nistration data to the punps
ﬁmd conairiefsy smip dshiata trarsmieiaigclabicedt?, Hiostl; and oA Sh@@n grpunted

20 _has d I |
%Mpgf e G T8 GRCTS 0L (PRI G AP grigfedgvich

0 phfistAdMnBY SbmAhinRte &ievﬁﬁddd?xﬁhlsfrh%ﬂjddt&) tcthe pumps for

Ptlcu ar patient. For exanple, relevant
‘&dlfymgshztahe mladndaalt alminjrafiorcsystien a® bes hatarponheated ¢arectly.
ient .identification,.and other formati o
Rekray edmimsion Rl ant e gnpans e SITELS P 2fmipigtration
AV ag Rfid © &arﬁcu fent. OF GCBhRp AN 16k adlﬁirﬁétﬁdﬁféﬁﬁiata
ave een conp esse d si zes have been exaggerated
fnay indhelepirnp okatifitation, paticny idehtifieatioacanddtherin inf¢raytionhe
di_.stance between the containers 38, 40, 42, and 44
Rl VER B DOEIRPBInN punp 22, 24, 26, and 28 could be nuch

gr eatipgy ouﬁ‘?é ﬁ%\é@ o9 tREIrdRidFIIFIOf 1 2 n@RP QLIS B thaf OF
the tubes o e adm ni stration sets 30, 32, 34, and

diStahces Haee been wmnmmsad nadisinks Iavedebn oxdggeraigsofor #ie purpose of

el ToanRaRLiF e L GPREt COBE LG CPHBE 1 ol £ and 44

LY 8190 siBH gﬁmﬁw 24 012339{'1& B8 kbVd e rm&%@rb'@cblo Mhere would be
Increases as the number of tubes increases. However,

friore of an opportunity for the tubes of the administration sets 30, 32, 34, and 36 to
become intertwined with each other when all four are dangling from the containers,
which can cause confusion as to which tube should be in which infusion pump. The
opportunity for confusion increases as the number of tubes increases. However, it
should also be understood that the present invention is also useful in cases where a

single pump and single medical fluid container are involved, as the system may also
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shoul d al so be understood that the present invention

is also useful in cases where a 30 single punp and
wa@povglogsseedi cal fluid container are invol ved, BST/UB®04/009611

system may also 9 WD 2004/088567 PCT/ US2004/ 009611

be used to confirmthat the correct nedication has
Taer usied el comfirm thet hatcomaet ragricatioathas aever fpiide patient and that

ar. t ers _have been correct r it e
BT R partrais Ao poRePES AR B BT | e
f r ontR GérrinB & ool n, ﬂﬂéﬁlargé’&vieﬁv Sthawfcont Gthp tiifsion pump
i ncludes a front door 53 and a handl e 54 that operates

bisshpwok Thaeudpancludese Epujsiogr pdand p bandle 54 s oagiagns to

nd .t o, unl.ock, and open the dopr fo agcess i
PR SR IR el P B RS e door or
ALBINL IhE RidrA puslisg AT schbigg PritRanihe Bnd telod@@dmirSstration
open, the tube can be connected with th

. e punp, as
saits for e @vopn Whenthaxlo is yyrsn therfabeiensy be epnapeise withithe

g R R PP B ARERSPEIRL it e
PMEIRing erbagthaM woith the Wefpass @ABcHahldntlasdihe ihdr $qhipaRhes! the
I'n plainview on the door in this enbodi nent and nm

pemps addisplay 5Sumich vs ewbEDNlige iy lcrisden Pl yis arothe door in

el evant. to t u ch.asalert indjcati .
EL AR SRR R b QAR ndon
RIQAHAHHE GuRPdsie@nt bR ihdigatiR (8l abgmahedshges). nCusirelrkeys
punp as desired. The infusion punp 24 al so | ncludes
S@idxist far arogramuing st cangrolling dperations of ths iafusive preEp asg

h in.ElG 5). 15 the di_ngnt -
BT Son Ryme LS BTRRCH RS R 2Pl e R o
PERKETE oA FEGEY. Qther devices or nodul es,
I ncl udi ng anot her infusion punp, may be attached to

t he ringht embddinesit stnavi infRISI Snthe dmfysion pugwp Ahiswfached to the

El .1. In such.a syst.e h attache . .

Fels udenpO oS athd BHENERD. R BV LB BTRP I gt another
AAMION phip! e be YEADRH 20the i Eho Bide ©FTRANARIYN, pulnk}e24, as shown
programm ng nodule is used to provide an interface

befitedn Intsach mfysérrcaghatfachad araparprepevds 2 Paap chernel of the

l | t i.de..most of -th - for.
Prrnl fregPb ARt R Ssighn ol o ARy ERbPTinl b he BoGathine
RRlanrtis Ne:d . pfdad8 ak 8 delRevecMiprisiRapinep 4 agdkefternal
Systent to Eggers et al., incorporated herein b

deficsanscesl] astownpatie most fhe ppryrigrintedgrasdetibe in%lsion pump

R e A S PRSP AP bl paent
CBRl S¥stah™ ﬁﬁmggpemttal." intBoRIteUhaBH hgrer@edeeinbPhich the

incl udes a display 62 for visually _
programming module is described as an advanced interface unit. In other cases, the

programming module is referred to as a “point-of-care unit.”

The programming module 60 includes a display 62 for visually
communicating various information, such as the operating parameters of the pump
24 and alert indications and alarm messages. The programming module 60 may
also include a speaker (not shown) to provide audible alarms. The programming

module also has various input devices in this embodiment, including control keys
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comuni cating various information, such as the
operating paraneters of the punp 24 and alert

w0 pabiostssoNs and al ar m nessages. The progr anmm PQI/IBI04/€09611
60 may 30 al so include a speaker (not shown) to
provi de audi bl e al arns. The programm ng nodul e al so
G*f’asThﬁa)TD@amnﬂmg modyds/ls@ Bag mcarpmynisains; sysigm (not shown) with

\f{,@f# %ﬁ@% Cnglgltg%]%lit kvgil? e)ﬁt%@aypuéé)rgeﬁi]{%gﬁﬁ’? 8/a n}edwa} facﬂlh\é

Rrfed BRYheE 8drhPitsr SUSWRR poehbls hevweison dubh avhihahdlield payable
communi cate wth external equi pnent such as a_nedi cal

digitillassistantef RIRA bor etlapiep pempam, o atlperdnfosmatign device

[0Cessor.. suc h {
tﬁgtsar %air%gwm " a.xsesco%rra gtn glp? 1?)5 62%? aggbn%bﬁvﬁ oad drug or
Iﬁéa’i@i‘tldlﬂﬁﬁﬁﬁ@sﬁtb(ﬁrp@?’éhﬁﬁng %ddil&i ordpuedy. €0he/ @ﬁmﬂi&ﬁwhﬂ&)&ﬁ
to transfer infornmation as well as to downl oad .drug

syetdincaey tekelthefaam @fa RB S}gstgno:gy Wh@/sm slch %ﬂn%@rﬁé a Blue

g@‘gb &1 erﬁm C%ﬁ?lg"g’rsmds?}y e%ﬁfé’ teéns | ne1t‘ AT e 1@5@@&\45&1 may
éﬁ%ﬁﬂw%b&%eeiﬁblu@éd ﬁftég%ll}y\&v[tﬁ @n Qi fuioh QeSS s@@lﬁdsﬁﬁlcasféb &vhere it

conmuni cati ons stemmay alternatively be included
is rats@gxdaallcbrsﬁ IWlnllIh heﬁ,flumrmqtlgm mput deraeesaged pothghagd-wired to

Iinﬁ(?léislnlﬂftf ﬂenitsn brg’fto gw d r%layg > ee cgffm%lgl da ereleas %onnectlon

s@ogéical i nstrunents, |nformat| on may be transferred
through a wirel ess connection as well. FIG 2

i ncl ttl6s 2 dncledasacseperdpuropl glodulze beenneded tp the pregamming

R e e R A L A

Rﬁdﬁ@ﬂéﬂl;ﬁ DR Yy RS of AIVABLKE Behytte doRfedt D tﬁB guhmn@aulém to
the progranmm ng nodule. Turning nowto FIG 3, the

fhafroegramnpugrmogule; s shown in perspective view with

N R S ER

whtHitkk ﬁgl'iﬂ ddoB 538 @féét@ )Rh&Wing3IBe EANRN4tSESN aetf 3incbpefhtive
conduit or tube extending fromthe respective

¢ngagemenridh therpuaw %4:| The ﬂyldtaémlmiétratmseéﬁ ca@priggsdnfluid

A o BB R TSelE i ABIRSHEEAT e g e
{)zﬁ%nf Lowpen Rkﬁﬁél{ thdeinfiLacef tolhey el dotvasti@ie td theipdtient.

hough the conduit. In this case, the punping
ﬁﬁm’gwﬂyna p@mprngtm@chanmu?o aqtyefethe floypronsiol dFyies oftbe pump
S occl udi ngfin
s TR RS PR BIES R oR R HsbHRLRS 6ftne
Si%ﬁpﬂﬁlgéry type iRt Mgt 1hde3G@upgBeam occluding finger 72, a primary pumping

finger 74, a downstream occluding finger 76, and a secondary pumping finger 78.

The “four finger” pumping mechanism and mechanisms used in other linear
peristaltic pumps operate by sequentially pressing on a segment of the fluid conduit
by means of the cam-following pumping fingers and valve fingers 72, 74, 76, and
78. The pressure is applied in sequential locations of the conduit, beginning at the
upstream end of the pumping mechanism and working toward the downstream end.

At least one finger is always pressing hard enough to occlude the conduit. Asa
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The "four finger" punping nmechani smand nmechani sns
used in other linear peristaltic punps operate by

WG emuestssal | y pressing on a segnment of the fl uPcI/UusS2004/009611
conduit by neans of the camfollow ng punping fingers
and valve fingers 72, 74, 76, and 78. The pressure is
pxpxpﬂqabmattﬂr, one|fiegtridaps hofgatraes fpnppoalwding Gredubing until the next

SRR ART TP ALY AL T AN Ayt Ep B e  girct

fh8aphtoREmithO88id doﬁtaﬁ{éﬂ@d ’E'he afs® Mhelbperhtion @ YBristaltic pumps
occlude the conduit. WO 2004/ 088567

iRCTAgX00ningre pLmps pﬂ"ﬁdﬂ kmwn trathosg skilerbinfthe geand e durther

not retL(Z t. from e Lﬁjl ng the tubing until the next
Yirgatigpa %ﬁ&?&%pﬁé %% dy occl uded the tubing: thus

at  NQphiEBattRulal 8MmBodintnf, 884 purhp Qi @lsﬁdhélu&ésqmotda@ reader

fluid contfainer to the patient. The operation of

{rorides wistreamplatapsader deviae Bﬂ,ganﬁdl@ﬂvnﬁtrﬁ@@ dateugsisr dsvige PP, for
known t.0o.those s he art

£
ISHeV g igferma %Qgﬁlii}tglggfp éhﬁ’plrn ﬂ(algds% d?l?gqld?%tﬁﬁceacuon patient

iﬂ@ﬁt‘iﬁ@a‘t&'oﬁralﬂ hwémelt n€orARBn 2dctedssridiabatfastibvo The
dat a reader evi C€es, %@Iream dat a reader device 80,

dartal reddwndavicea mayatomprise B Ddeadesse(0 pecevsrs) oF OHE Wiikeess

qllqg/fégﬁg ttléige? ?%ﬁlgatléﬂje? %gh& (?ag%h?ﬁfl#liﬁ g{ésdep{wegg% 94Rd 95 YSkociated

R mnahildcoftaRs 40"515& ABAA Pihe FH@NrASMRUAS Eevice associated with
Identification. The 10 data reader devices may

th@rmnmie AHobgh exfeiwedio(asrdatasisedar desicener RBY Héfeadpl‘rséll ess

d t tibl th the dat

o E8e s gla 6 s BUBEL Ry B aforh it EEp oy M 'O
RENd %‘aﬁﬁfoﬁdé‘xoasé’(%i'até@ waidhé fgiddahaitd a0 818 faticnCardieisi described
associ ated with the patient. Although referred to as

elow mespalse trawsyiit data dito R Dedicaldflrid Hoﬂlert@bﬁehw@ns Likgyeise,

ta evi Iso t rans t i on
high S3ERe AR R R PR PR MR RITD 0" e
frbﬁﬁp@n@&@ t(ﬁ'tan@zinsﬁﬁttf‘n QePrbd BBY aRDde@SvelRSedd Bad andelagwlso

yasotransmt ainto the nedical fluid in the

teubvstableyenis d_asduewdsb@low &l mheaudgiteil eTI@rne@@ﬁrﬁ 80 and §aeee

%Hg%a@%t | pl%cteg By ﬁ%lpﬁﬂﬁyﬁ%@?ﬁ]a Ly 8}/{11&8 eél’ﬂﬁ%dlmeflt are further

pRERIMBsAh 1ﬁt%§1‘é1 gat ar @B uipy242! Waile B Mﬁdldréibd) énd 83 niay be
di scussed below in nore detail. The readers 80 and 82

Hceted @t o giffatitletayion dmhequeed then shesvi i FT. Srorgpevnde 2

stz Epmpt B otk apteauom i e bR edfblean i,
R2d8B%evRe 80 18 “g@ﬁ&gll}aléocﬁteﬂ hibbtedagnfromaBabli@Bidg médanRunTo,

than shown in or may even be a separate

&mn;sonmkocampmlmam the fisixhemainer O G. Drandghepumpg

Hfzscfle{nelsanr{] i?lge%fise, the downstream data reader device 82 is generally located at
a downstream location with respect to the pumping mechanism, i.e., between the
pumping mechanism and the patient 48. In another embodiment, the pump 24 may
include a single data device, either the upstream data reader device 80 or the

downstream data reader device 82.

12
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reader device 80 is generally |ocated upstreamfrom
t he punpi ng nechanism 70, 25 that is, at a |location

wheiegsset he fluid container 40 (FIG 1) and tPET/US2004/009611

punpi ng nechani sm Likew se, the downstream data

reader device 82 is generally located at. a downstream

| ocatThentewns Yupstrspat and slopmstrpampasgiondhdiGs tnand agused
et ween t.he unpi n chani. - ' e
B Ve bfionRHERs M0 S SCHE i85, BRI RN ciighihe as

datlas deNERE theq)dsfidhs bNeertiRsipeediv dbaices. Badefantsy ithepdildnt is
or the 30 downstream data reader device 82. 12 WO

roaed déessstrepat/fuse doawgpsdis aivee dowpsiseanplserp dhgpontainer.

d "downstreant as shown i.n FL.G, 1 S [
R B ot Ul o B ERE
el BbieYeisR@Subbiediinl Batd Seadblidvi@s ahdei"daivastidagn data reader
positions of certain specific devices. For exanpl e,

tlerdcgawhiohdenage thedicrglagiore pagtipes ¢re@giPubom t he punp and

is also "downst rreant from.t L nher T, IS

| ocat SymeBERRLARP o A AP R R0, Phie v HE ot
GROEAHR"70 268 thd\@oRSBT thd At istdieied, 1he pampingPsteipaiom
dat a rleaqlera devi ce" and a 'domﬁstrgam dgtaapr eader L
dlvays provididsoin agehvsion afitld ¢hanaelspithat theys it neyies a APeHuid line

unp. As nentioned .above, once t.he t.ubi (.S

Brgb st e B RE m et e IPEp LR B plfulns s
techdiBs U MR theSloARFESE subld8n BEUHNiIRE 2 efiedidas MuiDcaativdlys the
provi des an occlusion of the channel so that there is

hibeds abasnopuhtherefird chinns pravidme epuiuebenpaih forraepaynpiraguced

chani sm t.o. d st m of .t.h npi C i
TS ST F L3R S 08 BT S0 ST DAy D o
%[srﬁr@@en%’lohhﬁeqdehbﬁRiFSsi%ﬂ{Ssecﬁét 28 Beinp enaaitrdehsupdithe fluid
provi de a conductive path for energy introduced into

fthaccretincavith| aniagpdsy oathgdreention hiom treyligedease hesmtisnd

92, such as_an ID tag, .15 Thi r t

Prg ey el oRb Bt el iR REF AT sb Bt g s
dBenitkdiinds? FRnAGE PhEPNGEEmBEHaRisapaERE Condhurtitiion with signals
invention fromtraveling across the entire punping

fimohbothsegmaiis of therfbiid ing one reader upstream 80 and

one reader ., d m 82 ' [ .
por m ¢ B¢ UM Batr SR e PRI AR PR A AR 70 i
Qfivddarebligtindthhi i esdus theepgsralnityifonciobs-taliebdtiveem flhidne

66 provi ded by the punping nmechanism70 is

sdviainendaiawia 4 pomiman patientsiteccondusiveqsgobr it igyatymegpmon for
atedsp Sopid SRRle eI AR R R IRt i8R KReRe T TR Some
patient. In such cases, it may be undesirable for data from one medical fluid
container channel to be communicated to another channel due to the common
connection with the same patient. Although other steps may be taken due to the
design of RFID devices themselves to prevent cross-talk interference, such as their
anti-collision logic systems, the occluding devices in a peristaltic pump can
effectively interrupt the communication of low frequency RF signals from the fluid

container to the patient, thereby adding even more to resistance against cross-talk.
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a single punping systemto have nultiple channels that
are connected to the sane patient. In such cases, it

woreap4l088semdesi rabl e for data from one nedi cal PCTUS2085009611

cont ai ner channel to be conmmuni cated to anot her
channel due to the commpbn connection with the. s

pat i émenotheranshagkmenthes mentigned ghgver AT aRgy beresit ° g
rg?,cgzé gg‘{lgif’ }Q%Ftlﬁg 8.? 'rpglﬁip éébéflggﬁlué&f r%a&’f)&‘l{lecﬁé data tﬁansmlttmg

deQtle G0SY HieafiBdicdl TR1i@ 66k thibNghdtBY de@SranBmitting ﬂe@tapz atthe
punp can effectivel i: interrupt the communi cati.on of
fatient4% Jlenmpy RE uselyhin the cassiviere orlyd dngle cepdiibisyepd to

1351{.; he P 3 gglgittp 5${§Jt%b§ %ﬁ%gﬁsﬁoﬁg?&‘%@ fio trf?ulﬁﬁl%'fﬁﬁ@[?&ﬁiults
&ﬁﬁé&&?Mé 0006 pdtient thrane Whicherdredii®ay ocas. me nti oned

above, there may be a single data_reader devic
| ocatfdd. 4depinis apghematic vigwtofitae %@Galtﬂéimléléaa%l% Fystene 20

ta tr
Pt POt pheudt F ohnfiidafign SRS gootdhop, with
Rtdnfiydifi&at of fheSpredant RreHEST. Ukniu sttdmm caseuwatien pathyy4 is
a single conduit is used to 5 infuse nmedical fluid to

prheidpd tlirewgh the mpstieam persien 8618 the Bwid capdwtiPe MHid £ | ui d

N N R

Wstrbhf cOpsinaRdatidd Path $4 i @ﬁéﬂﬂe&%&&lﬁﬁma&cal(ﬂtﬁd leﬁ@dnoved
above and an i nfusion data conmuni cation systemijn,

fondheleonieingd 40nthreeh therperiuita®: /dHoVAHIGeEEURpuUNICation path
f]
SR e REPTERMTHGEN) BEuREehaf op et

ﬁ@éﬂ@dﬁn%c@ %eqturg;g 24 kwihehe Qﬁlﬂi@ﬁ 8, d1fievih the hedionl Miiden t0

More parti cul arI , .the stream
@mdcnmﬁc For sprafite mﬁpws,ﬁh@wwmﬁaaom RethirddaBd B8 between

bei n fro 0 kner .
s e shoner PR AR BLRF uy ol Ay, 408
$HoMI e frRIiAFIG. 4 hSu&QMﬁlhﬁﬁlaﬂmdmp’atthmaQBe pfotideal for each
conduit 66 which 15 interconnects the punp 24 with th

ﬁandu lmstassrgiated wih yheapatisat #eofltheughy the arrpws prfeshop@ R F1Eher

l t
90 ahfed BT P R, B3Rt DR USRS, Ge A BE T
R Gdd fhathihe C@ﬁlﬂhﬂlﬁ@l@bn%@ﬂ Bk idelairbeidtd 48oagtethe fluid
shown as arrows in FIG Such conmuni cati on pat hs

eauiéopraotheduelicddluehch fluid |ine associated with

t he tient 48. Al thou th
o e AP PSR e YRRl e 0
&dstibted vath fhe thaaﬂumOnumamwb thdoepstromelerast m@diertd&aice 80

the conmuni cation paths are actually provided through
ofide pumpd4, and the downstream communication path 88 links the data

transmitting device 92 associated with the patient 48 to the downstream data reader
device 82 of the pump 24.

In embodiments where the data reader devices 80 and 82 are RFID readers,
the data transmitting 80 and 82 may comprise RFID transponders. In one
embodiment, the relevant patient data transmitting device 92 is a patient

information transmitter that may comprise an RFID tag that can also record
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conduit 66 via the nedical fluid. The upstream

comrmuni cation path 84 links the data transmtting
wa@lewis088560 associ ated with the nedical flui d PORUSINE009611

40 to the upstream data reader device 80 25 of the

punp 24, and the downstream comuni cati on path 8
inforkestion 6. aiais avritabla) i het r.elega@tmtleet daa ﬁ@@é@mdtt@aswteﬁ by

h t.ient th
S RRB Rt 0 o SRS Bh  Bgul e
PRRAEE nshaY HeRpitd AdéigicSorpmantir] &d @bdehformatibe s@tﬁlt& the
transmtting 80 and 82 nmy conprise RFID transponders

paticotie ago venglddéomdiiion, antbaliesgies: alit angiher epbodigacnt, the patlent'

RS b Y M8 B Rk MR (G RR Altnstation
RL&Q) WBEEH e aﬂlp\eelag%é e&&aﬁﬁgaﬁﬁmsa@@mt@a%fbied MAR

i nformation .e., is witable). The rel evant pat.i ent

dpda.aSinitarkyd tfm‘&md cerigirer REED zfmsnonéeﬁﬂ ipatfhud idsptfiestion

cl ude various i nf
B QO buB e & BTl dheicGheETE D felonder
S0 BPicallH sRr 8PdrdAPanSHER rélsvanh @dmﬁﬁitta@tﬂh 'datadig€ludigipatient
condition, and allergies. In another enbodi nent, the

idaniifers sechERsRRNmTicr @hﬁm{eameaay dgideribieras Aighe

t ient's tio i st
cgﬂtra(tﬁ)él % @é&g‘;ﬂ](ﬁ 85?@61 H‘o& ﬂo% ka?? é)rtllrieg;i)%?m%{elated
fJRdrﬁméie@sf afdd Mﬁ’fﬁla—ﬁﬁﬂio@ted$hd$ﬂ1&aﬂfoh¥/coﬁdiﬁoﬁs| uid contai ner
FI D transponder 50 is a fluid identification

t r anslivionge embodipenizthe aqn@muaamfwn systen oRfepresegt inyRgtion uses

OB G PRI e B Pn
hé 8nhind 88.1 HeMdxahip®d, $heSRIE RigAs]s hkVEtidve ar’ﬂtdluah@hﬁ about 100-

nane), a drug identifier, a drug, concentration
300 Genand b gpuer oblaes Bive 00 sangedisén RS Gubodiment.oi has been

FAP 8P RGP 00 DRI e b e

RO MBHeAlt flhgds potateordicteh go&ﬂfﬁ,iﬁfﬂﬁall , BY €l ngRridERSming the
| ow power, |ow frequency R nals for transmtting
Waﬂ@fvo@dunr@ Fuheiueiiside ﬁlmwconslgl pahess [Equgpeicsge npplow

BBl S Fckeh B Eo SRR Bt e

ﬂﬂbﬁg}ﬁtﬁf@ﬂl‘é' afe Ahrouglh tlﬁ%ﬁnﬁi@zﬁ@xlr foungbstinahe toafaMaTHeS energy
and power of this nature are conducted well enough by

véed injthn¢anmpeicatin Fyisienyi areprdance wishtednEentionds ﬁl}bstanfaally
Bl SRRl bhEbo LRTERS: Hifay el RN b

P&ed 18V¥Els may function well also. Therefore, conduits that touch each other will

not pass the data being conducted within the conduit to the touching conduit.

The transponders 50 and 92 may automatically and periodically transmit
their information via the communication paths using the low frequency RF signals.
The transponders 50 and 92 may be self powered or powered by an interrogation
signal from an RFID reader 80 or 82 on the pump 24. As shown in FIG. 4 in
exaggerated form, the transponders may each include an antenna 94 for receiving

interrogation signals from a reader.
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20 enough to cause a nuscle reaction in patients and
are not high enough to radiate through tubing and

WO kooeigHset he anbient air. As a result, the PCT/US2004/009611

comuni cation energy wused in the conmunication system
in accordance with the invention is substanti al

conf ilneae Whoﬁ@nm he patier R R Eanspondep {d\vehich &k@ﬁ g form
G PHont R DO R B SR o5 nd

i the Rﬁmeideﬁa 33 Srlet ilﬁlrﬁl@t dorhpiungatenpataivad twotifh thetpadent 43.
conduit to the touching conduit. The transponders 50

ZhelRGED ﬁmysmmﬂ@h%‘ a@&bp@ toatfel Ppléent diteal rgnsarbihg ATt signals

he| r i nf or

e L
SendumysohRtasedd toﬁﬁ@\%ﬁ%ﬁt ,GherBOy\BiioR iy c@fimuficati 610 gathiaonedical
signal froman RFID reader 80 or 82 on the punp 24. As

sdroimistiatior deyica nphdigwtlyeitaeed de & bqéa/mThteﬁ@nsmlssmn of low

tran nder s h

FIBE RIS PRGBS Bty B Rl ARAERTR: Bl g guigy
2OIMtRBR6VIdBEd . ﬂiés&@@édrﬂﬁﬁﬁlbdiloﬂ pate ﬁ&ncﬂfﬁmﬁdsﬁﬁfﬁ ferdnide with
pati ent RFID transponder 92, which takes the formof a
WGI%E tf@d@lrsm agipegnt pumpchawight-ed to the downstream

f u [t h gl}ﬁrﬂ%ﬁ%t de? 661X 101511% : ougthrﬁaﬁl%rRﬁ% Iye%ger@ 80

I"catron pat at'l ent

Iﬁ@gi?&ﬂe@lideanﬁﬂam@beéor&amwﬁﬁmnh 23 Eétﬁ/eﬂHTIDB@insﬁSnMySO
transmt the RF signals 5 throu e patient's body

amdi92 Miaghe pompwinigatipe ppths Bhpad Sggmlj resgiviersignals eing d

ondul t .66 at.t ached h
G B0l D Pl KOPEERY B o s
Bed 90l FES.13 Nudfritasihedrahomishion RORYF. sigihas 416AQ 1 1§8iredm of
low range RF signals through the patient's bod% and
8

pmmgwatm@pmhl% Rinsigaas ﬁlleuw@sm@@ﬁﬁlqu the giegil flaidbyathe
t
SRR SRR GR P R BTe lde, L SEA e

H{éﬁ iespécvE Al méhtside lf@tli&h@lﬁc Tn@tut@@f etPuid4 Thokein the
RFI D readers 80 and 82 are placed into data

@mﬁmm RAtiP RO waytber detqséast byvde RPsiTant eadpioHbrthe pemp via

2 via the d . .
S8ital s tolg i PR ETIRL ERIARNAR] G5 P ANSIPAE N RE sigpals in
Eﬁetﬂd?&vrrsﬁamlcaﬁumumédﬂmrpaﬂmmay em@m@tbetummlutm&fgh the
15 and 90. FIG 5 illustrates the transm ssion of RF

spryhval walhtoothg dewastugast reegen 8 onmuni cati on path 84. RF

si gn?iﬁ R Sl ddhRe {he?)glaipniépmggﬁe%{jél‘é%cg 1&&¥ti{7ch§evice,

transpon ers pro p
Eﬁﬂ%gﬁetbnﬁedfﬁﬂtﬂ@)iﬁe fd4uisdidhris coupled to the RFID reader 80 to

improve capacitive coupling through the conduit wall 102. The administration set

32 may also contain conductive devices to provide more efficient coupling with the
pump's RFID readers. For example, a conductive device may be located in a
fitment of the administration set 32 and may be configured to be mounted to a
counterpart device in the pump 24, such as a half-pipe 104. For example, the

conduit 66 may include a metallized or ceramic cylindrical insert that will be
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their respective fluid segnents due to the ionic

nature of that fluid. Those in the upstream portion
w@doonmysshe detected by the upstream reader 80 BECT/UB®04/009611

punp via 20 capacitive coupling t hrough t he conduit

wal | 102, as shown in FIG 5. RF signals_in the

loeatedsadjacent de meapactive ROW mdw oorrFRyWRIHIbE £PRguIL@O0 is

tran d t.hrou he conduit wall to the
@ﬂbggﬁﬁpé% %%h In one enbodi ment, the punp 24

' nC' @ﬂﬁﬁar?n t8d REID e fdporid&Fometnty @t Inmi'l]cal $luechcasainer

netal lized hal f-pipe 104, which is cg@pledtothe RFI D

%a&mate@@nﬂ@ozﬁgurmb smleth@fatpa@bftcpv@cé piignads torihe fyid within
condui.t wa 102. [The

the S i st ol GeT Rt BB yaf 100 B WY

ShlihCloqRit Vet RBoW. t'Thd fheid cBEfARIeS 4@&1@ Heefaﬂﬁdseﬁed foor
exanpl e, a conductive device nay be |ocated in

dpitinmentheabupling efdeiwriretueasy BR cyaents frogntheqggdepe 0 into the
co flaﬁbgd to be nounted to a counterpart device in
Eai ?:} such as a hal f-pipe 104. For exanple, the

30 caop ng)theIGe_@nEB%NmbﬁlC FurieuBingEbiahdd @fedmore estadlly
cylindrical insert that will be 16 WO 2004/ 088567

RETNSRCoUstaosendy faciiate st covphiog hetwicr® theaR B fea¢ @YS of the

RFI Dr Q _or 82 wh
aaen B S et @ e PR B ey OB e
]?:@Vﬂ@ WRhRsblE @aﬂa@?glﬁﬁé’drﬁﬁl:tlﬁé patBhweRNO&ien ﬁévmé@thtaﬁmay form a
ocated and configured such that it %g conduct RF

iirgofthe adwinisteatioh skt sudhrasiariripehaniber 5o shavet infls3. 4, may

0B i SRR GO R B0

t‘BPdﬁg]ﬂ'tH@ﬂuﬂi%ﬂéaﬁarE@ulﬁﬂ? hf thaldedcé may Qtkiripizie fingd stream
coupling of low frequency RF currents fromthe readey

Hihinthocerit. Hugh ealinterruptipn inghefividmathveysay hektidged by

fluid t f

weptifaet s Wt PP AP R T T ol f Bt o gy e RE
QRtNRERoh e 1% &) Brifieasterhs updtrdaitendiiie il chdrabdritd lﬂne fluid in
transponders of the fluid contai ner and pati ent

thaylriptcbemper dyv i The impsened 41 eondaetivissi ganbe oEnidided b Phg

B 0 R SIS BhTpHT rp po Bn

1”;? Elha%be‘} mdt@¥al ofbfRr BR1dedrdsthoatntRA Inomdivets, udiber materlal
erial to inprove the transm ssion of signals 15

by ba ghated en thevinterior ﬁ@rfaq@axftth%@mmhaynber tq ﬁl@abé%the@ée%
LR Pt Rt BT e »
effect.

Referring now to FIG. 6, the infusion pump's 24 RFID reader 80, which
includes a decoder, converts the RF signals received from the fluid container
transponder 50 (FIG. 4) into digital form. Similarly, the downstream reader 82
receives signals from the patient transponder 92 (FIG. 4) and converts them into
digital form. The pump 24 includes a memory 110 for storing the received data and
a processor 112 configured to analyze the data. Alternatively, the processor and the

memory may be associated with the programming module 60 (FIG. 2) rather than
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manufacturing the drip chanber frommaterials that are

able to conduct the RF currents fromthe drip orifice
wa@eootlgssepst ream end of the drip chanber to theCH/US82004/009611

in the drip chanber body. The inproved RF

conductivity may be provjded by 20 coatings and/or the

therpuaigi24gn shses orheiet mpdulsn Susteta isusedy dmanaihergopgdiment, the

o dri i
iR mnapeBorg ARy BEFieEin i ig portRulel
wORERHoR frohe !plﬁh@fdr?plfo Sufindfe ndute)6r ey pvelbertaentetion a

enabl e the nedical urd to maintain a fluid pathway
remotughmputer efrsepyet Hoefyemuispiauyiith tha Ruoun gr PregFasening) 5

Referring now to.F| G he, L 0f-4S$i ! .
o Bov g ob R relere relagtl oap Bult e PEboBHRRa By it ptigt n the
&t P S BEShotRsark al Joksiblel ui d contai ner  transponder

50 (FIG 4) into digital form_ Sinilarl

. > , the
downdnoaa embedigeant.ghe pjosesspy bL2 1§i¢@ﬁﬁg@re§ idasalyre the data

at.ient transponder . El d '
B4 BLob AR TRITISRE 5l 00V AR L Do
&IndnitMds béd o8&l iMRthel plidipadr SkhniplpaFRe 8 sareght? programs a
configured to anal yze the data. Alternatively, the

piop by soteriag dnformmationssush gs fing ipentiicatien andafygiompargmeters,

rogr amm nmodul e 60 ¢ Fl : . :
B35 Q8Redd2 B oloaar b coiend? AL B v e
86t BeatioNRAHbtted WS UREATIHR dostiher AngAUBESO. eifilasdingnt ,
the processor 112 and nmenory 110 mayhe located in a

ideptafications derpot mptchy thopraesssat i bhrpy aiivaie apalggmde notify the

rogr anm modul e I . t ' . .
Farar 8 TRRoPRrby ol PR AR PRER G et e pyfusion
TR re§poRk O ABRIaRG Has BBehieeeived Bhaproeeksor I M mey ess
network. As will be recognized by one skilled in the

additionsilywheely tha syterashing sianepasamecisyiéh those tragsngiied by the

hodi nent ., the npro sor..1 ' |gur a
RGP bl ol PR R AR e AR RN H e
bf ARDEORALRIfuSIGh bOm ey REm] fivhiak tHabehoai EEIG. f1| wih€re there is a
conduit has been | oaded into the np. For exa

. . : C : u exanpl e,
singlepregremidng vait 69 thag iswssd a@mpﬁw&ﬁ Hlacked @fsign pump
i nf [ ug r ' it is [ [
25120 2050 25 LGRS U 59000, 810 AR 40 gt
Hifttdon peip nfddaddsi ahe Wifubioh pangrmigdulésdany ako dathaight of as
transnltted by the fluid container transponder 50. |f .
infiesion Uehannele it Tie systemons methadin spsprdance wehpheinyeatin is
11 actd vate .an_al . not | - 1 0
DGRy Ao R oo 9B bt el BRI Rforfhannel
(e haw 45w set of reader devices 80 and 82 (see FIG. 3). As the tube 66 for
each container is installed in each infusion channel, the respective readers of that
channel receive the data from the container attached to that tube. The programming
unit will then receive the data from the channel and will compare that data to the
programming instructions for that channel. If there is a discrepancy, the
programming unit 60 will present an alarm.

As an example, if the programming unit 60 were used to program the

infusion pump module 26 that is the second from the left in FIG. 1, "channel B," to
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15 until a response to the al arm has been received.
The processor 112 may additionally check the entered

WO pfousssse7 par ameters with those transmtted byPCTES2004/009611

fluid container transponder 50 to verify that this
data matches as well. In the case of a nodul ar
infifse D apanpuerus thetdatn fremdhe epstrenatdaghisagderi §9 FIG. 3)10f charmel

th
ﬁ’%ﬁé%ﬁpﬁ%%ﬁo%f%eﬁh?ﬁgﬁﬁ@@ag R
%x% ni@RGu1d %m\ﬁ&@arpﬁleﬂ hGHHE dpraiby thatife nfeditadn @0
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chrafneli B is mummeq’m due pmgmymaigmbwoullddhghmotofenag channel B to
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pegiaencd® admhn&zer(&@mom Ghe Ppgratamingamitubay slgo flisplayshe

each cont s in nf usj on a
Elemadncantbe ot st Padbeet inath R A PLORp GORTRE be
ARkl qrpgﬂatnggl ]§ont ai ner attached to that tube. The
programmng unit will then receive the data fromthe

chanriBie prodesapt 112cmaypalse andiyte tbatdatath)’ qomeparipe dleg datariion the
channel

bt Bhara e o e SagF BRI o (85 o gappongier 0

ngces?Sgl A2 28iGesaiR! tﬁe pétfenf RRnifieflcaraat @ ceivbd fibh the two
used to programthe infusion punp nodule 26 that

B(mrcdrsema;tehm'td chswenthah ¢hel @hteCﬁ mecﬁp@omls attadhed det the correes

18. WD 2Q04/ 088567 PCT/ 00961 nf
BT HRqaRS PR GeEnE” IReT b onse i AR oiaRe BffeiGy pump
{]otﬁgﬁ%ﬁ%d d&i &rﬁ@fnaﬁ:ﬁe FegRtakanfiatdngagsvwilPnot deliver

at tube contains xtrose, the pr ogranm ng unl t
fioid i 2 prismith indetedted.t Int the thre adjpeniamatch Hetpro¢rssor may

H}%P (}:’%%la ﬁéqz} 1H€?fps§!g ﬁ@ﬁﬁﬂ)ﬁ (5 %E){ %lgq Sfu 188%Hmm41 Fhd/or
L&H faﬁkﬁbférhléﬁﬁ FrbmitRe spkaREr ﬂo@ﬁﬁé’ E (PEEM)! qmi%(ille@ﬂmdlcatlon

anot her” channel ed to the
pray gl by prgvidad bn tlﬁeodlspi)mﬁi) Iaad/ ohamabﬁ:r ab theypregrashming)module

r d t t t .
I AR R AL i SR
1oﬁ BStal HBG bk Bk e(f‘ﬁsth@%ﬁwr@ﬂ@hﬁ(ﬁgr ¢dmmbaRRRH t8a
ould instead be installed 1n channel D. 10 The

pmmkseatm; such2asraaryursd’ watamaﬂ;ezrélanh@cyd ar ardyote gapaNich gr

suTer voduh Shet e 1RaIS Al ERRr S aRaniS PhShro e
LRGeSSPr 112 verifies that the patient identification

ata received fromthe two
If the wrong conduit 66 has been placed in the pump 24, the caregiver may

reload the pump and attempt to program the pump again, with the verification
process occurring again automatically. If the pumyp verifies that the patient
identification data and fluid container transponders 92 and 50 match, a verification
indication may be displayed on the displays 55 or 62 (FIG. 2) and the pump may
permit the caregiver to continue programming the pump and/or begin the infusion.

After programming of the pump is completed, the processor 112 will control the
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sources matches to ensure that the correct nedication
is attached for the correct patient, and warns the

w@ a00e0885eT t hrough the operator interface of tPEI/US2004/009611
i nfusi on punp 15 or other related device of any
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vivadipa i dagrent loadingof %@ffi@@m £ondit ig fhe prap.e Paice the medical

rr n, au ¢
ffiib kRSt BARbR B BRI bt portitE e Sige B
eanfatdiefioth RO SRRINdATSn D Zradsdnder J0docthe irfusien phungatheon
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@arcgavelzpaiah@l promeptpd hip theaipfuspngaing to qonéradheniogeymped data,
L nue the punp and/or begin the
ﬂﬁ?ﬁ%%tﬁng??gpy%g%arann1ng of the punp is conpleted,
t he hemessiodiméht\ht bus@rmrmiy &d”tﬁamh&irﬂ@l@ﬂ@ﬁ/v@lﬁ%G?
PCT/ US2004/ 009611 = fl ow control device or
gencralbyi lgﬁ&;w.i@s mémwagmﬂyr%éahllﬁhqﬂs%@ﬁlaﬁa fqrm«zl@umswféon of

T L
Wﬂﬂhé@gulﬂélm ReMigtets onaugmymbestiisied patangasére sich aallbsage,
rogramthe punp 24. The transmtted data, 5 which nay
géqlseméy efiadmimisientigarandotherglelivery aelstedgntormgtiomgnch as, for
11
e O N e S
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y connec he punp,

aqodiipe. iBuliskheahd pihp R agliligvedf todnfiisé § afedival ﬁunkiutd a patient,

the punp. Once the nedica
the processor 112 may be configured to check the operating parameters of the pump

24 against the drug library.

The drug library may contain "hard" and "soft" limit values on dosing
parameters and other infusion parameters. Once the operating parameters have
been programmed into the pump 24, the processor 112, according to its
programming, will enter a verification stage in which it compares the programmed

values against the stored library to verify that the programmed values are within
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fluid has been matched to the patient and the
operating paraneters have been transferred fromthe

WO baisaisgsent ai ner transponder 50 to the infusi oPCPUSIP4/009611
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Pariodlhr, khedrig bibtary haty doiasn yeilleiénds r higvarfohtHeeslgnibistriéon of
used. The drug |i1brary of the nmedical admnistration,
esptsiemedigp! Hheide baged gumagiquiar pelicH ehpigaicaisligsy sughdgradlgraies,
thr h t . L.cat | . em usi ng an external

HeleRE e o TR A ARG appr opr 1 at 6

sof t Waregaboblrh&ith athereethy patidh€s VMAR is stored in the patiert RFID

transponder 92, the processor 112 of the infusion pump 24 may be configured to

check the patient's MAR stored on the RFID transponder 92 for any allergies of the
patient, for other drug treatments (such as prior or concurrently scheduled
infusions) that may provide a contra-indication to the present infusion, and for other
medically-significant information. In one embodiment, the processor 112 of the
infusion pump 24, or a processor of another monitor or module in communication

with the infusion pump 24, may be programmed to read the patient’s RFID
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l'ibrary may be stored on a renote conputer or server

in comunication with the 10 punp or programm ng
wWorRuhgsseT a a wired or wireless network. The dPCIyUS2004/009611

library may al so i nclude guidelines associated with

patient-specific information that nay be provided by

travsppuater 84 rndpresentthatdplonationon adisalae dor sxarpls, the pump

t t 48. »addi t
B Ren i R DR Rl or e
PARABPRNCR fetBivePi omnheé yﬂﬁ:npﬁhﬂl®6hd&|mf1ﬁ d;s B¢ tispiaged on
such as the 15 patient's age, i cal

displdy 65 on 62 (JIG. & gn@mayévﬂdlu@n%for l@%@m llnﬁ@am@mn

i nf or I .nfor t he t

medi & %trtVi m%]tg} gg 1soae 1{2} %Vlce S %eéspaa 11§ab%e RFID

ﬁ% the 'il{fﬁmﬂ 9{1&@24% ay hdm@&&u@rm@t@umnhau@m@od@atheqnesem
transponder 927 contains the patient's MAR

mﬁlsu@nmtazﬂha matemsis MR sowéwnﬂbe trenspesaen e dl hedr&ﬂséofdef 92

f
Rl BT el TR T AR e S
t%rlqrtﬁéﬁ én@@t@{:)r@éerttféﬁtméﬁt dihehofiRdr BoR exafpl@altidre tlieafrug
the drug library may contain gw delines or limts for

hlbtarsaxd;mdnmsn the pump wfcludse guiichnesdfor @%rram infugignybased op gther

artlcu tient cara istics

BabtrconSiyedt® isinba RGRGeR SRsb&Rier S i gl Hhepdiip 24
GAAIEH PRILBs WRER] hbdEcaatidteRtfobc rié@n&ﬁiﬂf e guitlelines. In
patient RFID™ 25 transponder 92, processor 112 of

adverdantewitbhepltimarotacitdy presedwes, |ﬂgmMé5eR iipthe pgtient’s IREID

BRPranie gty 35S b cotled Raitel Rt SRS iy Hol i other

LERALARAESn fRHEd) s@h AT FoR lex AhpIe0H Gl @ tibe1&e heﬁlﬂcdrﬁ dra
infusions) that may provide a contra-indication to the

'poebiention of wisedand wirdlesorormhaicatiorediapaisysosthgfiibeiedant
nf ormati o ne enbodi nent, the processor 112 of
F?FémgﬁoP%Pﬂ@neé‘ﬁ anp 24, or a processor of anot her

noNi t Ohe PArtiBPIEHBJE B SRUTRBLH Sthe BeseiihVertidg villfndsi lan
punp 24, may be programmed to read the patient's RFID

Adscibe 08 408856 EIRTINLUISEBOHAICT 96her caxerginmgdaeitity ig provided

tgl P esstg.'{?ri%tnhﬁﬂ%cenflﬂdgg?é) er (gg?lﬁdgntﬁgegﬁaé 1%: 8‘;@& to the
B%'fénft &1 2 nfARAG donhMhé Pattdhecaomd mehisfiaf evehef thedhtiamtis s
Rretrieved fromthe patient transponder 92 nmay be

dhequiseipediomethertiisplays®Bsive. his(vAistbangorpfeer dayicpanay
ﬁ}og ed, 1.0 a%s%{ﬁtﬁ{ggdebd]cife? Srgl %1'3 g@ Dltﬁantsﬁ(ﬁnﬁflbﬁ e&)‘iltamlng data

Y’é 1&5@9111% 8 |p@tleﬁt3é3narﬁé"' Bobpifall fleafifi it rAdnbdRyand other
additionally wite information about the present ,
information that the facility has determined is important. Additional information

such as the patient’s age, weight, condition, allergies, and other known medical
information may also be programmed into the device. In one embodiment, the
patient’s MAR is also programmed into the transponder. Periodically, the
transponder will transmit this information through the patient’s body using

extremely low amplitude, low frequency, RF currents. In one embodiment as stated
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infusion into the patient's MAR stored on the
transponder 92. The transponder 92 attached to

W@ 210408856718 may accordi ngly contai n up-to-dat ePCT/US2004/009611

information in the MAR to further ensure proper
treatnment at the hospital. For exanple, where the druP
dvej the REsigreds biavieta frequeney pllahout h@z&%EHQGMGIHOW@SOf ess
%r ﬁﬁrtai nt%nf usi ons based on other prior or

RdUY PEVANE usi ons, the patient transponder 92 may
pr ovi Aertthe pRieie i2Aminkd Bnd Sitiapsdtih @rfedsvitiaa dieefcility, the
medi cal hi s?ory for conparison with the guidelines. In
pasteot Baypieally evalursed bhe ahysidiarepnd 2 Wlﬁs%@fg@@ﬁt@gm if peescribed.

Rin.th Lent' .
SCn i BEo B RS oBurt P st PR BLBRP A T BsR Mifndfey
reouéd H@Hﬁé&ﬁtlh&ﬁaﬂéﬁ@féﬁts 0% UeMirdiratiolof @parituéar reditdtiod to

or wireless network or a conbination of wired and

thierpetienss Tie some naseatthe phyticinmprepares the qrder pnEHiwgiis aform or

backup co of the R. e rtheul 0
SREPEEIGHEG: h S p Bt 1 e AREO R B Gatem for
gRvidihdesde. Th Bkl ks, 4& SkRidnBa@eieshinaddiitiontonddr
care-giving facility is provided 20 with a wistband,
disedtlyaots, 2 pinisicéarbender entryotyRiem orgeft insiraet a mgse pisother care-
affixed.ta trlf% ﬁati ent in a manner so that the patient
g’é(ﬂlga%mfe&%ﬂ?‘? P&dBven if the patient is unconscious

or Ot fFekVraer i ToeaReRstidton 31U partitilai DRGidatien eighaen, the
device may include a data transmtting device, such
exlenwilkbe Dansmaitted entherfagfity' sqdntrmagy. nghedader will arrive in written

representing t atient's.nane,, h it

PEBRETER ot e AR R0 v RS BB AL plrmasyand,
pRRedsal Thé phdiamcd ehearpremess ths niddRatibabtcordiddité tienal
Information such as the patient's age, weight, o
copitemens of did phygiciay, Tamicabyhbe phaowsy meekasss the medication in

informati on may al.so be programmed | e deyi I
o aREbdnnanery BhB% e aht diR ihE phlsf BbE e e
hihe, 4ndehd ﬁlﬁﬂ@]?@z.ﬁé' @katnfeRE padinetkd e réftesentddadisHOREED

W ll transmt this information through the patient's
beuspondirry @@ thstdatanangmitting dapice thates affiged forthgdarcy,

RFE currents. In one enbodi nent as stated 22 WO
593888567 PCT/ US2004/ 009611 above, the RF signals
have BolbeguRNGYeOih@b e pré@9iploR idioceRed andovmepatd at the
l ess than 100 nanowatts. After the patient is

aurse tstseadionnathei them theophiapmacyh gt REetdEipHoR K& 1Pag mopld be

th ient is typicakl | i Gj ,
P Ih B 0t PR R R ARG 2Rer
BHeasf6d WeSld At $€ t1Rffldid eaithiet redyived el the @haminasyder

whi ch may _ . .
prepared by the nurse. In such cases, the fluid container may include two RFID

tags, a first RFID tag from the pharmacy for identifying the drug and concentration
and a second prescription RFID tag created at the nurse's station for identifying the
patient, the drug prescribed, relevant infusion parameters, the physician’s name, and
any other relevant information desired. In another embodiment, the first RFID tag
from the pharmacy may be a writable tag, in which case a nurse may program the

additional prescription information on to that tag when preparing the prescription.
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request a series of |aboratory tests or adm nistration
of a particular nedication to the patient. In sone

we2®e®8856he physi ci an prepares the order by fiPCT/Hs20041009611

a formor witing the order on a slip of paper to be
entered into the hospital systemfor providing care.
Ihepreeerintiondd D the ipprpRIres ahthaaprse msitionH Ipwanesicidon
BB P rbh b, SR QuRpBNA G AR AES M URLET
pared Qﬁ&g@ﬂﬁhbéroalwnﬁﬁmahf)n bb@ceﬁildg thd p?hyfsmian and the physician’s
adm nistration of a particular nedication reginen, the
viberorggsl be transmitted to the facility's pharmacy.

;?et Etég %an{:e n%&l %ﬁfonblg tﬁ@n cfeils e(cij (chth% aﬁéfor'ggﬂ'te car® %ng

e eva

ﬁﬂﬂf&@dﬁﬁlﬁ@t@ﬁﬁ@% thEpatipharmmeaye blht%fihrﬁél@ﬁ anetes ﬁ:Hi‘EBmedlcal fluid
medi cati on according to the requirenents of the

panjaine hio g pprsapuiste petient dRalhaayrsp degiag by hepging the
%CFIS%P@J 40?8%nrlngdlcﬁ tfﬁ.l%] E"r%kl{'g gt?n&" ggc}?asctﬂg %ol?% s{ali]lﬁ 4%rsﬂ85vn n

I mum

BIG 1t pEnaRpieohalie 66 beatikhidnpalsanBbesa 3arve1th the ﬂuld from
represented on an RFID transponder 50 or other

thedhdrrentpingr Hbin keeinfusad inte thematizaits, and kadinaige zendult 66
e Eh% Ql%{ V&&nsgbﬁda&“ 36?? T}{BIE %e%héalp ﬁuﬁf &t ﬁil%&téioq?aﬂsﬁuts

proce se or pr are nurse s S

REI]D €lgnbR Qlﬁ]roh@lﬁi tl@l‘tﬁ)ﬁlﬂﬂl@ ¥6 vidihe Plues and fie OmaRFd® re@gved by
woul d be repared at the nurse's station. If it is
R&ID aq:adéra atthe urgtpampendef the difeden penp At ndhe regehved signals

E‘ik&{g %&F ﬁlfc%ﬁa%%ﬂ 1ﬁ515(g18% EIH%SIEL gb%m%?({}lg ’Eﬁa@ ﬁ{agrb%clﬁlaé( ﬁ)d

ar nac I'n " such

ﬁﬁn tHe’Rlﬁmﬁ[i itk dut@ﬁﬂtlaalne leﬁ@lebﬂﬂﬁdti@d&ndw\ﬂscRﬁé Bisplaged on
|rst IDtEigfromthe pharmacy for identifying the
dlSB]@Y&%IOE:@%@:E Pation and a second prescription RFID

tag Cz&ft%% %gdsa%er, tah{/%saﬁél a%c%ssglte%tce ?W’AB“) is %@é#l&ﬁlﬁ&éiﬂ%e

patien prescri evant

pﬁ[e@ﬂ@&z@k%lar@@mﬁhﬂ%bdy uics éé}ﬁﬁiﬁal , atehthe&a), sabdiechnoid, etc.).
rel evant information desire I n anot her enbodi nent,

Onee fhier'sADrp beemeprmgcipd inihiesimsd-admiipiiaRgn s 33, the RFID
b SRS

vhenitweeRdrard detbdred Py BSCRIFPY feader 8223 tMOI A0 QABBARof the
PCT/ US2004/ 009611 It the rescrl tion RFID tag is
presion pempe4t fde ﬁiafastéaremstfe&tﬁr@n PH the dyerheentpigeifransponder

o
idehficaion@atConeches)i InGald el Pijsaiatia theqnﬂnp D¢ alerts the caregiver
elcl)rll1 Sﬁeger?cg ﬂiid delivery fluid from commencing. If the patient identification
data matches, the correct connection of the fluid container 40 to the patient 48 has
been verified. The system thus provides for relatively automatic identification and
processing to determine if the right drug is being administered to the right patient.
In addition, patient characteristics and/or the patient's MAR may also be
stored in and transmitted by the patient transponder 92. The medical administration

system 20 may include a drug library having medication administration guidelines
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verbal orders. 5 Generally, the nmedication is then
delivered to the appropriate care-giving unit for
w@elvitisssbering to the patient. A nurse or techP@TUS2904/009611
carries the nedical fluid container 40 to the
appropriate patient 48. The nurse begins by hanging .
inbledingqmotaiele and tinsts priesdilinglratges ofi agqeptpble Elugsdor Hifienon

th I tand 46 sk in.. i mi.na.:
Eewbere. onebeu Ry dRa Rt Paidhh hacdere 5T i fqdrom
tht ;@hﬁ‘eﬂt HAmpbRde®. TiF dhchyeRit @dteds atbutt 6f-faggé vdlus ést a
Into the patient 48, and |oading the conduit 66 into

pdna?pmphez%mgpmvﬁd@ neponweriaBelerpo thasaiggictal f1 ui d
con ner transmt RF.D si gna ne h .
cond ﬁlfceé}ée {AEUSIQHRUp §|4 &F Og’r%l n}eﬁécaﬁ%ﬁlgfsgﬁ g?% tdl(rgxglg &ived

Qb1 RRIDHGRER! cA0gidtr, bP R chisiah @aiMs SRSinGisidhBy prissiag die
pu 24. The received signals

i . may represent

zipp&«éprim canirol po fthedinfizgianmpumsp S (laéiy- é‘bfef@@b@@menwh@é@ the
used to 15 progra he . 24 i I '

T8 T B BB B T Tl B,
Snsklih&d frédn thébu P%%@liﬁ@k@m chty eRakisit teacpsisledogite e
("VAD") is typically placed in the patient's vascul ar
ppsideranopdaiedMABace (epidural, intrathecal,

b hnoi t.c.)., . he VADQ h
o tHaopriraueatnen st B raneatdt o 3 RY EROBRALEh
$dGRBhse Kithihd Pendiiel 8Nhe i AMGHR PR dOSETdctiay eleah toougity
the nedical fluidin the conduit 66 and are detected

thwt 4 ReidRenDinerasleorr@2ly sonndrsedliovins nfusiom rawmp @rordeygo ensure

i nfusio 24. The, dat it d .
sh SEeb e e SRt B et ARk hhoa
LéAnaeonfiahe BRuabe peRpPaldesttleenviBie phttentaad e infilkéon pump,
patient identification data matches. In case of a

rssminchgonetepompnvcagios sy semtfissigaed i Visthepisdyegithe

revents flui.d deli | ui d. f '
Pistrents vt er et on oA AP pe o o o
Erf%rlﬁﬁﬁfdn%o&fss Efgerfabiinthr€ efficadnd €6r HEQIthénrt R@rlpat.i ent 48
as been verified. The systemthus provides for

r el at invthé gbaustdsteateil desatiptions welkknown davices; mstlaads; prgcedyres,

ﬁ%ﬁ&@%@ﬁé ShiGs iR, TheeRRUlce M the MARIImydeadisel hose
30 stored in and transmtted by the patient

tlednssporstimds.grocereesnenl] wdivi einpeneats wihowfurthen detpils

e et e 2t B3GR EAbRG cboveare
BESHHYS? @34/ BPH hdspitaNedvibnfi@ny) Aok DY ndefodd it the system

providing ranges of acceptable values for infusion .
and method may be useful in other environments as well, such as outpatient clinics

and other environments where care is delivered to a patient.

While several specific embodiments of the invention have been illustrated
and described, it will be apparent that various modifications can be made without
departing from the spirit and scope of the invention. Accordingly, it is not intended

that the invention be limited, except as by the appended claims.
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paraneters. Such guidelines may utilize the patient
characteristics received from the patient transponder

w®200408856he system detects an out-of -range val RET/I/82004009611

paranmeter, the punp provides an appropriate alert to
the caregiver. 5 Once the infusion punp 24 or other

' G :ation device is configured, the
nurse, caregiver, or technician starts the infusion by
pressing the appropriate control on the infusion punp

24 (FIG 4) odi ments. where th
tr agslpondéﬂn 1}1élswl|$glbqoglm}lw JOSYsts eléaa'p&g a pﬁlgmumcatmn link

Wit %ﬁc@lr}ef@?ré(ntta:iqlﬁﬁm%atwnadﬁﬂntaﬂ/ &d chrRfini e PPmedicartthid

witten onto e patient transponder 92 to 10 provide
AiminjsttatiedsysiR, the adminksration eystém having awnedicgdluid container

.appr.eci at ed ste od i.n orda
ARG sdoprts el R RGURETL R e Or e R g o
1ﬂﬁl%ﬂ%mfoﬁ %ﬁa‘hythe AtcabrifildUldhn ERGALRST ib Sokdiceaab ke
connecte to an 1rnfusion punp in order to ensure

panietision admfnisthatiopy the edmilristgrtion systempingran uppkream end at

i nt erconnecti an, bet ui d co iner an

B RO 1 lptate sbge i PR RDAE R e e i Dfhred
HO6HROR U BmmifsitohSyBroRfiRlRL e comuni cat i on
system eS|gn to further reduce t occurrence of

medi cafiisodate trammsittargtgyicpaed airelﬂhelrthp apstegam gud et the

wel | as k e infusj.on process.easier, and
S ope g PRdss SRR dPRE PRt Ras ARl Rian
dehdidhatod 854 'iﬂtB thOMeditBl fluil P g 8Yihe S¢meBE ﬂl@d}‘éndult and
procedures, 20 and i ndividual conponents have not
been aifestdith echdendavidteainigagesl \aﬂh ﬂtﬁco{ndul(o b positiombywees the
of the pres i.n_the

t
RSt 81 AT SE R g e dist dal s aer darise Safidued o
B&vé %&Mh@gﬁééh PFRANGNhS ld’MlénhtﬂHieléx%ft Q&huﬂﬁia@iohsaata

e|ng provi ere Mor eover, while the enbodi nents
tusalitsethiateuscdica fluibsy thietferst date trasseniftingadefvipspi t al
environnent, it wll be understood that the system 25
and nmet hod may be useful in other environnents as
wel I, suchyas, Vﬁlkﬁtoﬁﬂta{a%ﬁmﬁﬁrg&}tﬁﬁ sy?tggl SIS 1 wherein the first
envi ronment’s ere care I's Ive to a patient.
Wih banseveiadeviqas | ddaedentiednetiodlfuod corteinenaehtdndigured to
have been illustrated _and desc it.wll pe_ .
ap@fmlérﬁlewanh@dmlarslﬁ@ugn Awaintp Qﬁiglu@aﬁ%l@@%ﬁ&@? fluid
Wi t.h departing fromthe spirit and scope of the
??Waélg ifon. Accordingly, it is not intended 30 that the
invention be limted, except as by the appended

clains. 25 WD 2004/088567 PCT/ US2004/ 009611 .
3. The infusion data communication system of claim 2 wherein the first

XY

data transmitting device located at the medical fluid container comprises an RFID

transponder.

4. The infusion data communication system of claim 2 wherein the first

data reader device comprises an RFID reader.
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WHAT IS CLAIMED I S: 1. An infusion data comruni cation
system having a comruni cation link wth which

WO 2008088567 adm ni stration data may be communi caP@rUS2004009611
medical fluid admnistration system the
adm ni stration system having a nmedical fluid container
5 i n5whi chhe infusermdaia comaneatipn gysiern of clagmiZnvBeremy the frst

at.pent, and.a [ L W - r iL.ch
G PrBRRLER e F RO et g S FERSL BN B DS
tt8mitBs td&tant Mdmindiiiatibs AR tihierhe fledicaliffidias b fidkjh@ty and a
system havi ng an upstreamend at = which the container
riosvelr devel eddeciertisush dlaiities dadaiilb remain swlstariatlyevie therpmen of
ths Io(fat]t ed, the infusion data conmunication system
ot ng: 10 a first data transnitting device
| ocated at either the upstreamend or the downstream
end, the first data transmtting device configured to
trangm t The enfasion dad cominstnicution sysdemafichim It wherein the
medi cal fluid residi i,h . the lLunen of the condui.t, ..
s Compues oD HEIRer b rtcat KRR e frettibistration
duit at a position between the upstreamend and
the downstreamend, the first data reader device
configured to 15 receive fromthe nedical fluid in
the lumen the rel evant adm ni stration a{a tra srritti}gd

into’%he ABEIERTON dyfagopynynication syste) of §lammuhstets

' | E | dat JaansITal ' - of
c%gpﬁn%lco\%nﬁ’leeﬁgﬁﬁh?%%% ?lrbg?@ (g’m“ﬁlg tr ans%&%@:}%&g&iéﬁgﬂﬂé‘g S
dopcat@dndthd fist dxdiredkbr ddvidedis damatedl at dre infidicvomfrgur ed
to transmt relevant adm nistration data i nto nedi cal
fluid residing in the fluid 20 container. 3. The

i nf usj on ta co nication.system.,of ¢l ai el
e B ror 1o ST e b i Rh R o Pl ARl THe
1eRA &R dnfihidirghi GOMtRtBRIMiGARItb SesmadicaHIUR comprises
transponder. 4. The infusion data comuni cation system

wedigptzimidentifiretien datenideinfugion dp cemmuesparsysfiey fpether
conpri.ses an RFID reader. 26 WO 2004/ 088567
@é’r{gr'ﬁ%OM 009611 5. The infusion data communi cati on

syst erBesSdrabnted MiRe ﬁifﬁ's_iblh?lﬁl*) el coldiguréd NSBRivE i Ng
device located at the nedical fluid container is
wodit itiuy idantificatipn dafeenteredhley preppsyaint. theipitaicd tpedicasion

' di cal f.l.ui : ACY.
RGP0 o CE oMb iR ot o f L HE R AR R ahgs o e
BaRel atdedativntytthé ftidien bumpn of

wherein the processor is configured to compare the entered medication

identification data from the operator to the medication identification data received
from the relevant administration data and provide an alert if the two medication

identification data do not match.

9. The infusion data communication system of claim 2 further

comprising:
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5 the conduit. 6. The infusion data conmunication

systemof claim1l wherein the conduit conprises a
waledop/ogdsenber that is conductive to the rel evaPtT/US2004/009611

adm nistration data. 7. The infusion data

communi cation systemof claim2 wherein the

10
conduwisecansl dampar@mntmgmvmﬂwtmt damprtigataie sesand A28 m

ta%@plén@%g §6Y188 8? bgUé? {1 ttge{nig it r%fég%ﬁtgb%tlgﬁtr(%tta 1%?& ﬁle rn?é?ﬂﬁl

flnh Yedi@ng Gt MmedBbueat i on system of claim7 wherein
the rel evant adni ni stration data transmtted into the

medi odlerdin theificsbian readsr devieti is Artlsy cpaidghrpd fieeeiyp from the

d
SBIEu A RS S BRI B e
ty%H@'s&:@ﬁ& ugkedshRifeaslive medi cation
fication data entered by an operator, the

egtere? medi cation identification data conprising an

identific on of the nedication e ect

Loty usl&d ¢ he Suflan R OBY RGO YT G A0 Bfercin the
1RGGE 833 Hon! fhe TR daB i HndiRing FRDRE Qndlﬁkﬁas patient

entere neglcatlon identification data fromthe
idpatifdation datatane thedioan pﬂﬁlent:i@ta fibicthe isesondalata transmitting

received fromthe rel eva stration data and
AR Eludes BATBTL 1P UG Op (et iie BB et hofir R grem
ﬂ@& 5@9 tch. 9. The |nfu5|on data conmuni cati on
system c? m2 further 25 conprising: 27 WO
2004hQ@BBﬁ@oﬁ@ﬁ%ﬁﬁﬁ@Oﬁmﬁagaimnhaﬁggcbhdedkndcvweand
transmttlng devjce located_.at.th tie the second
aca} figurediq cAMPRTEge aatst @%ﬁﬁ?t@qﬂ@af ﬁBﬁ&tﬁs?ﬁ%

f?%s‘fi’ﬁ%fn? ﬂ%‘ﬂa%‘? t1:1@11‘6 At o B FRm tHe I‘éle@aﬁt%h@mr@ta
nt e uid conduit; wherein the first data reader
slel/proeidesinfalert Hehe Nm@at@u’r ddntification dataelof nadmatéle 5

medi cal fluid in the [umen the relevant patient data
transmtted into the nmedical fluid by the second data

tr ansm tt l"[rh% llqﬁl\ﬁ %at clﬁ% mﬁ&tﬁcétginyﬁfkl%ﬁ &acll m 2 her

communi cat’ion sys em ereln t rel evant
Inglﬁgratl on data fromthe first data transm tting

devi ce includes patient

a second data transmitting device located at the patient, the second data
transmitting device configured to transmit relevant patient data into the medical
fluid residing in the fluid conduit at the patient; and

a second data reader device located at the conduit at a location upstream
from the patient and downstream from the first data reader device, the second data
reader device configured to receive from the medical fluid in the lumen the relevant
patient data transmitted into the medical fluid by the second data transmitting

device.

12.  The infusion data communication system of claim 11 wherein the
relevant administration data from the first data transmitting device includes patient

identification data and the relevant patient data from the second data transmitting
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identification data and the relevant patient data from
the second data transmitting 10 device incl udes

w@2a04/088567 dent i fi cati on data, the infusion datBCT/US2004/009611

conmuni cati on system further conprising: a processor
operatively connected to the first data reader device
devire ipgludespatient Wentdgspan datenibe pfusion datromnynieaiiqnsystem

ﬁlﬂ# rel evant admnistration data to the

pa %5% ]ggéggification data fromthe rel evant patient
dat a alfroedscorvontigtied an cahpart the pattia:ﬁt idm)tlﬁxmtiioﬁ riata from the
identification data do not mmatch. %@I nf usi on

ighevaniasisnisiratien e & he patign l‘étrnéhfmtzof% @?rt% f the relevant
éa?féﬁ{w(gast% glgd gl%vf‘d% %erhq%rg @Ltﬁ%w}ﬁﬁﬁg fdeﬁ@ﬁgcﬁ()h‘iﬁtaj d(gsﬁr%:tqﬂatch
configured to transmt relevant patient data into the
medical 20 fluid residing in the fluid conduit at the
pati gt ; dhd irfusiendaid c@amlm@é@@rsy&tém delaigchl whergin the

th d t f

g BonR il P bRE Bhe ot Y AR pRR B ARG enas
zﬁﬁﬁﬁ@ girdlaha sedoRddia rddbr d8viey¥re Jotatsd dt ¢hd @EBIotEpIHEM

the nedical fluid in the lumen the rel evant patient

data transmtted into the medical fluid by the second

data tran 5 device.. 12. The i SIO dat a.

conmmuidi catsfrgéﬁn P SRiASOTENYHEALPR SYFEM qfr? e W@?fg%fhf

%ﬁjévaﬁf feﬁf agQ oﬁﬁl%%eécfn‘arﬁahh@arfshﬁﬁlhg dRlRe %Bfﬁﬁﬁﬁ@sté ﬁl@&cal
evic es patient 1dentification data and

z{(hhiaimnatlommdoemof thapatidntom t he second dat a

transmtting 28 WD 2004/088567 PCT/ US2004/ 009611

devi ce includes patient identification data, the

| nf USLSO n %te%ﬁ&%'ﬁ"ﬂg{ H\ﬁﬂ}lé&fﬁ)tn% tefnu(;ftclTﬁfn 11 ¥ erem the

conpri'si ng: a processor con to conp

fRbh@Bita indafhitfine advienlodat daf the putidie coﬂhph@as&umtRFID

adm nistration data to the patient identification data

TasRPRdE. rel evant 5 patient data and provide an alert

if the two patient identification data do not match.

13. The infusion data conmuni cati on systemof claim 11

wher eid) t @e ig@BdHIdhtal onfifuatAfbnigsteh oAl DNwREIE the

bet ween the upstream and downstream ends and the

RFH3 transppndercas il ppiteat seadebledevi ces are | ocated at

the infusion punp. 14. The infusion data communi cation

system of claim 11 wherein the

17.  The infusion data communication system of claim 11 wherein the first

data reader device comprises a first RFID reader and the second data reader device

comprises a second RFID reader.

18.  The infusion data communication system of claim 11 further
comprising:

a processor operatively connected to the second data reader device and
configured to transmit current administration data into the medical fluid in the

conduit through the second data reader device; wherein
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10 relevant patient data of the second data
transmtting device conprises a nedical

wW@elvitisss6T at i on record of the patient. 15. TheP¢HiUs®0oMIc11

data conmuni cati on systemof claim 11l wherein the
second data transmtting device | gcated at the patient
conprthe second drie|tpnsmiting govieris confgugd torprseivafthgeusrent

data.co ication syst. f.cl.ai - ein the
%ﬁ?lﬁls?rraghr@ g%ﬁ%ﬁ%"r‘n Q}e %%%&g]a |1den tﬁle gb r\%ﬁ}lﬁ\gg e. 17. The

I nf usheBeddall AatarambmitEas deAcs ¥ Torfp@ktd ¢ it tht réduve n
the first data reader device conprises a first RFID

euaeaié pdmimdstration setadn dheisecond éata drengieifiingedevéespri ses a
second RFID reader. 20 18. The infusion data

comuni cation systemof claim1l further conprising:

& Pr OGESS GhheRRLRLId4E dbnﬁ&!i}fﬁé‘é?tfo%dstyﬁt@mt SIRIBBCP R fhe first
reader device and configured to fransmt current
deadarimanshitting devickais dodatedat theepatment aallis Eonfigirédtot thamsmit
condujt through the second data reader. deyice;..wherein
A Do) GAss e pelTy TeI0E AT L i CedoHic e

feh RS Mntthe Rehdigvi ce is configured to receive the

current admnistration data fromthe nedical fluid in

the conduit; and the second data transmtting device
is configured to wite the received current

adni mst r diicdnivgiendlaiaronyauer R YaaTmohdlas i vhesp the first
: i .

e R S e R U e

is located at the patient and is configured to

transmt rel evant aipat ient data as the rel evant _

adni st r diblegniugignalatarposumidcation sysieny ofiglam Fwiherchythe first

LN the conduit. 20. Thei-Rfusion data conmunication
e raeb PO SIS esARREM T i r ot 10 dat a

transmitting device |located at the patient conprises
an RFID transponder. 21. The infusion data
commiil. catThennSy®neltaofonuhaiinatich syktenedficlaibel § ivhstein the first

AN T T AT
bdifent 148 nto 8 RelicANBIH LI A ngtd&l_%%' 68d hpeakekval seldtfed such

patient is configured to transmt the rel evant
that the data will remain substantially within the lumen of the conduit.

23.  The infusion data communication system of claim 22 wherein the first
data transmitting device is configured to transmit the relevant patient data into the
patient prior to the data reaching the medical fluid residing in the lumen of the

conduit.
24,  The infusion data communication system of claim 19 wherein the

conduit is coupled to an infusion pump upstream from the patient and the first data

reader device is located at the infusion pump.
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15 patient data into the nedical fluid at a frequency
and a power |evel selected such that the data w ||

WO 2ovaiossssubst antially within the [unmen of the PORUS1004/009611

23. The infusion data communication system of claim 22
wherein the first data transmtting device is

conf i2§ur edhe gnfusian slafatcormeuriedtionsistemaaticdrm Wafugthent o
the .patient prior to the data reaching the medical
?@?9895%5|d|ng in the lunmen of the 20 conduit. 24. The

i nfusi on dabanaRraNAiteathRinSi&tieMoeited hefhemidivd ek n
the conduit is coupled to an infusion punp upstream

¢<mdmn¢1h thepmutadmr datadranbitiing deviekaeen(igueestiortragemitaeleyant

PisE0h i gl e BeREBgiiOn e ARV and on

syst eMRe@bnEiah Ralr ddidcNBEate S ATRE boAdIEE at @ 16&H oI dORMstream
data transmtting device |ocated at the nmedical fluid

fromtthé Aeid cantenerotheatenend data gadaralesior conigiraéia keeive from

ﬁ)gnf ICﬁ%?lg%[ 1nftFlﬁrnS m til":‘, a&ﬁ{a@a\f)} ﬁ&qiﬁléstﬁ%gpgll ﬁat i atgﬁi ?edd ?{oathe

ARGica #8AYheasRaiherdes trilewigRcl ReRleed at the conduut
at a | ocation downstream fromthe fluid container,

t he second data reader device configured to receive

from al f in the. lunen the r.el evant .

i A%t r e ’é’PzifaEar%i’ﬁé‘H‘:“P’EaéH’fH SHE G HeFIaifpLag Bprein the
i t: t

é(%iﬂlu%i iD¥ord I#T@d ﬁ)oepl at K Cﬁ%{"ﬁoé‘c&@&?fﬂe L%)bﬁ‘&an‘ii eNd 8§wn&1Q:am

he 1 nf usi on ni cati1on stem of claim 25
vy sidithe fest andsdennd daa cadpt dabides aeerﬂop:atédl 8t e iplusion pump.
bet ween the upstream and downstream ends, and the
first and second data reader devices are |ocated at

the 197 US RHBn dafer cobfifudiPAdtH QAN 1 G UhERt B

syst e erel n

adiviant sdmalidt@tioddta Ffone tﬁetd‘(‘oﬁta@lmﬂ&iatartﬁfnsﬁhahag device includes
transmtting device includes 15 pat

pafisnt Men@ﬁtsatm daia anckihg rqlpan patEEphdnte ;f%ﬁnil thstfirgbdas f r om
flglgsrlél r St qnéc}ﬁ?éksﬂytt %ﬁﬂ 18%1%&%\5{81 %nﬂ 01!115% qgﬁltuﬂgt'iétfoﬁtsystem

|on onss

ﬁﬁﬂkheémpﬂﬁ'ﬁgl sing: a processor conf| gured to conpare
the patient 1dentification data fromthe _ relevan

ad mi i BROCEISPOFPTILEUEE to COMPATSARe BRTCTI st Ciaé’ch%re% the
evtr%L Q(ﬁn{n%tl%%/l 1%% ﬁ?et a{ﬁ@flt ﬂéﬁtf'ﬁ%ﬂgn 4 t‘a\ﬁr&h‘? tl’iaenre?ehrﬁﬁtt

identiTication not mat
patlent data and prov1de an alert if the two patient 1dent1ﬂcat10n data do not match.

28. A infusion data communication having a communication link with
which relevant administration data may be communicated in a medical fluid
administration system, the administration system having a medical fluid container
in which is located medical fluid for administration to a patient and a conduit with a
lumen through which the medical fluid from the container is conducted to the
patient for administration, an infusion pump operating on the conduit to move fluid

to the patient, the administration system having an upstream end at which the
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28. A infusion data communi cation having a
communication link with which relevant adm ni stration

wa@la10a/0888y7 be communi cated in a nmedical fluid PCT/US2004/009611

adm ni stration system the admnistration system
having a nedical fluid container_ _in which is |ocated

prsiziaen isfloqated ngra datvmsHePat eRd pbivhich the paitangistlogater, he
it | . which th di cal
FRATY b DR Be b TR RS ch P yodi o2t
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. 0 / . i ey .
A el S L e
hrearbEAuidtrBsidink i Ul fuid dedigine oAt qrRhbpdy po®en level

conpri Si ng%: a container data transmtting device )
pdeciedsichithatiiee dataival rernainsabsiyriady ehin %xﬂén@a@f Hherponduit;
data } AN | C&. ¢ ' : 1.5,

2t 2 LT AR Y oS Sl Bl b o
traesmiittirgCdvi@tod figared 6l tramshi€ tleiroldvardeatiedti dagd, imdhuding
data, into nmedical fluid residing in the fluid
ptnhideatiligation data dife rﬁleeyma%aleﬂtpg wet fegwescy agdp peweglevel

AU B B0 BT A B g

devi cefitsoaatheehdrl déHee Padtee bt the tbaduipdtiteinf@ds@pump, the first
transmtting device configured to transmt the
detp acpdler dpaes eanfigyenddo reqstvefarm dhemedigel fipd in the Jumen the

- il 1
BI04 3h B R TREheAlcl iy fr g

tatianinidd devegsai n substantially within the |umen of the
conduit; a first data reader device |ocated at the

condu# tecand dpfa readendeder Joastpd 2t the infusien piEPathesserd data
Fe%ééﬁcc?ev(fc%n{ ' gg{n%ﬂ & Qec%ﬁ/% g{' ﬁﬁ{e&rﬁ%{:@g}ﬁ% g'l %@llur{igllf”ch% rbfdvant

umnen relevan

iteons ththtteelsinfited ihfoehaBldiral il biydhdyatidne dhth tshstAtigg
5 transmtting device; a second data reader device
fodet;@8dat the infusion punp, the second data reader

the LRGN PR Efube b RORRAR (hE B PR AR e bl B

tdievanesdanlistiativh datayto theepapiahi ideitifikatian da@rfedm thed e vant
devi ce; and 20 a processor configured to conpare the
pattané detaiagd providean aler iidthe Ave patisnt identifigptigradata do not match.
admnistration data to the patient identification data
fromthe relevant patient data and provide an alert

i f the t worRahfiRbh dadtedtnhhigidhtidsydfhtofQaindLs Mikfen:

the processor is located at the infusion pump and receives medication
identification data entered by an operator comprising an identification of the
medication expected to be infused to the patient by the infusion pump; and

the processor is configured to compare the medication identification data
received from the operator to the medication identification data received from the
relevant administration data and provide an alert if the two medication

identification data do not match.
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wherein: the processor is |located at the infusion
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