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* WO 20041088567 PCT/ US2004/ 009611 | NFUSI ON DATA

COVMUNI CATI ON SYSTEM CROSS- REFERENCE TO RELATED
APPLI CATION This application clains priority to
provi sional Application No. 60/458,311, filed March
28, 2003. 5 BACKGROUND OF THE | NVENTI ON The present
YRRt
nore particularly, to a conmunication system and
method for use in identification before the delivery
of i ntravenpusIdN DAGS CONMYRINICATRONEYSDEMer nedi cal
personnel apply intravenous ("IV') infusion 10
therapy to treat various nedical conplications in
patients. | V. [ [ Aell ihvol ves
infusinggggﬁﬁ%gﬁﬂig3&&%H§§3E¥T§éﬁﬁ%§ﬁ§gﬁpb;s, dr ugs,
or nutrients, froma fluid supply or container, such
as a bag or bottle, through the tube of a fluid
adm mhiztapglichtion chilis frioridy t6 protisiorel iAppkati@riNe. 60458311,
Eégfnﬁg% gh od vessel. In a typical facility, a
g > €fiters an order for medication for a 15
particul ar patient. This order naybe handl ed either as
a sinpl e presBACKGROUN OB THEINVIENTHON be entered into
an automat ed system such as a physician order entry
("POE") system The prescription slip or the

el ec j : 2L Pt t RO LS routed
o t Hee s hraad Ly KRG R Fidm SIS S T0
pirdentarkysto richrmuiunicatidn syateinend methpd &p asedul ideytificaipdnchefoaei st
%%Bﬂ%deo o] e%m?safgﬁ&r bottle at a pharmacy. 20 A

pnar neci St 4l 60 typically identifies the contents of

t he Bhgpicendatdighepmbdiend perfamnel apply Mt imotea((IVi"sinfisior nded

Bty BBy T Rnlo T BRORE Db L, "

batcaltyoieeoless infisiyaiadivaldBidscech mmmatiagﬁadmgs, @ mﬁidhtsg

r "RF"). signal interagtj i
i et oo PeroReh pf Az co ROt frah st f o
ddiin 218 k& tb MR tAiniepad in%o 4 fatintddldodeeseel. to a 25

nurse's station for admnistratjon to . the patient. 1
VO 2 Q?YB@%W%@? FIRBIFHFIFHS ’ig”’ %@C@QPE‘F reasons

?d}ék_d]aﬁ\ PR IThisQrde aE¥ehaalikd Bittler #sQSithylS predchptidimp,oal
luid is often adm ni stered over period of tinme in

Hanay be putersdigipngutquiaied gystep, sich aga phyiglan PSSRy an and
rPoE" Y98 OTheSesb:Astioh Q1 2 YhelbfdcRhi@phedcRiptichl fRfh 6 FOE

nf usi on pungs ) ) .
e pharmacy where the order is filled. Typically, the prescribed

system is routed to
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

cont ai ner through the tube and into the patient. The

infusion punp is programed by an operator such as a

nurse or other nedical personnel, wth operating
WRAMWHABIEr s to achi eve the admi ni strati onPEHURHE009611

nmedi cati on as prescribed by the physician. Such

0 p er albJ Ay 104 IBLAH&)iPQ)gier Baaﬁﬁgﬁzt SplifiRb& iR and

i ent SH °F e punping ‘paranmeters are
5 eftacadeljmaiasé oveompdriod ofltmeiaracéugaké 2mourris@s prascribed by the

Fﬂ ? %%'m?ode]gla%%o 1 a&?o%%gékég ?@%@gﬁé P%RIF [\tﬁﬂgﬂ}l ,E%/ are

Wemtqobyerhs;ﬂacimg ¢herfmuﬂ| it thie inde ofi flhid adrhisistdion ectﬂio pave flaml
nd .w h t h Il J: d
R ¥ dofuconBirbl GG s RPEHIaRRE AR T R R

proglamingd bﬁﬁlﬁ(ﬂieratoc auch as daaseca Iothmrm@hml peswoctel,agthwhen a

atient re ives..th on ion.or 15 r i yes
B BR phBiien b RteoESH 356 P RRlion s ol
Wﬂm gh;dm&ag Suchap@ating] cglpuﬁnpmg,rﬁarapfemtsl aeentne(ﬁaanomdnld heal t h
are fac In the admnlstr dlcation,
Foetiebtia oS e pippe praters s naer e dton R | vo
pdrlichl Snediedtioh fé&@ﬂbéd antl it spédifi atip forevhibm thepare | ght

dru the ri route,. .the rj nd the rlght
nfeged. Tinp e %%reawﬁ%b% t%wgtsﬁ E‘ethFé‘f %Fies@"aﬂf’? s

46 QordR ESHiBAt a5 WL thSWSpEFprebisndél pedphods seeking to
reduce medi cal _errors shoul d _al spo take thes]e%fl ve

"1 i gBegitals gpdother fstindens sprtyRallysiye foproyitg qreliy RatsRtnps

by evaHMRBeRS stthaaivhen 4sBEnt tREVHARY FroBfiflediBiith br NOr e
precise infusion control resulting in nuch better

TecRiEas e ROTTRG) megigation at the wropg Hmg prinkeaviglg ¢osagsTi? ed t hat
Elgrgscrl 5151{-,&% aﬁt?éa?éfa&ﬂhé!eﬂhﬁé‘&dnﬁﬁlst}dﬁ@ﬁ of hey 25

or their patients can del ivered to the

m@lpeﬁwoca@ eslma@aély girgsieditrthg &lbﬁmgﬁ'wﬁpeght seviactas: theher e
RO eSO e gsaniEne el i Al

B mmsstagmsto eosuredha the@t"nehts“ aseireoruplishede tsestyms afe
e T L Tt
somﬂbmmneous 30 i nfusions of di ffer ent rredl cations,

P GO 5

thiofef pedobya tilfysionl donteal l:dﬁultl@ﬁsnuch h&tee treitthént fo? piBnts.
004/ 088567 PCT 04/ 009 i. pl
A G S S R B L

piekreibt for EiRir patients can be delivered to the patlcnts accurately by infusion

pumps. However, there remains a continuing concern that the right drug is matched
io 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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- ylaymistered fodhe righbratisntitiranehithe gk

‘connected with the patient. Wiere there are nmultiple

i nfusion conduits present, there is a concern that a
fluid conduit may be nounted to the wong infusion
punp and the associ ated nedication delivered under

i ncorrect punping paraneters. As 5 an exanple, where

WORMPO448BIE | nf usi on punps are | ocated si dePGIUSN0HYIIHy

above and bel ow each other, or where a nulti-channel

A3 n“gt é)zes g?ﬂT%éEteh(% vﬁﬂ:ﬂc s% ﬂ%ﬂﬂ:roﬁ&ﬁt or %}4 &%an nel

suspe OVe eéach punp or punp c
@nnhctedwth tﬂ@cp@tmt i Whm: thnrerae&inulnlbiu mﬁwwmcngiuuts pusenf i cul t

%&e ?s 1? Sdent tﬁaec a(fﬁ{d c%ﬁt%mt ma bg muﬂn[c&J{O t]:uaf 2 [o%g g@.ﬁigg pump
andﬁhesalsmmapdl npdmﬁmn delivamed unctbf)meorrest Immpuig pla&niemso Asant

to_be .sure that .the corre ndU|t are
R iptE o 2R bRt s by M sk R i
el dvesapl sthéra\rmkbmennumdmnhﬂ pamg isneed thatnultlp& ﬂm(ghiurces

d h
PR tsawerRapr i e SekpriRel mipich AT o

eeckecintertivingd, dhnis ekalaing fridefitlo seléchhe Sbredat mumﬁondmt for
%dentl i cation d‘@?# iver, 15.identification have
B BARUCHA PR O CEF”é‘E NOMFEHIPPTS dense BsHPn PRI GLErogmen,

S@eit isi@ortantto b6 e theRBESHMBEned{cal Rl Qnfiit GrbaRmY
| Dentification ta s or devices, and by other neans.

IPppofadde e coree o5 fhagBRly at or such as a nurse uses a

bar mﬁ@u@ﬁptﬁﬁbaaeeh aRdeih 28ARIRE ERFighOnddi@tigniep to read
the tags to automatically protqramthe punp._and to

P tekieng ientification ches
hb¥BeaPAdil R1RhtiflcHEIN nfilsfoR binBh 1der?tﬁic§i€ﬁnanwé%ﬁbert he

f oregoi ng have provided significant advances in the

lémtlﬁ ion %ubeenr?élew‘ceétele@trpmaﬂmh@uahﬂnem bprg@d s, ithe
dohé @hdeIROID (ORadPEEGRAy AP R 0?1" AAQF fovicl lahd b}ﬁ Ee?t S

sone risk that an i ncorrect cont ai ner econe
meanht I dhepgsystems @ﬁgpmtowmsamaﬁmﬂes a Bargpdecpr RF

flhdet ERARIAYo 1k P10 e B SRR S Bl | U1

cont al ner onme conne
@drﬁqave@lﬁsathatéhe m@dinal hgd ieutifishtion mateheshe Ba#leﬂtadﬁndﬁpﬂ(assl bl y

i o Pt kB g rk ol e SR o S AT EE R o
ayeid nmdmmamteedrstaud hahfe redocad titei likelihobd of theicatiomeras, tl:pre

t, bec
AR e ek R P AR R BT PO i o
hulngi odl piumng chmingeh Smtyd diéferdtlyf, ﬂ:eml still existgliomtei zi?.g tHasdflkid om
one. anot

the fl d d ted
B0y EhosR Condes R e ke bt SRR Rtsel SR conc.
exaiple] thd tuysewbsld ossibly stdn theltag Oftﬁelédrﬁzcﬂbamﬁme@ﬁﬁ(b%me

¢ administration set connected to

léian I d vvlth ach otg]fg{l I n .such a case, h&enurse may

e HrduL

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 inadvettently choose
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WD 2004/ 088567 PCT/ US2004/ 009611 the wong fluid

conduit to install in the punp even after identifying

the correct fluid container. In one attenpt to

correctly link the fluid conduit with the right punp,

a data bus conposed of wres is enbedded in or
WARHOHSB®¥H to an |V line for |inking a tagPGI/ysesdensil

| ocat ed adjacent an IV bag's information tag to a data

ort of u uni t. . wever , thi yst em does
B oma o B Pt b e Rripe B SRR
bataaeen the patient identification tag and the punp
unit_to be su th ct to t
1 ohtn Pt o ek tsde R ot e B e rimhota
Bseb@pastdiettwires Bebedid i @ efgehal 6 a DN bLikingn tgat h
bet ween the patient, the pump, and the 10 fluid .
O ot SOREIB Y it ’élgf’f’g‘%tl“&&%ﬂéﬁ?él@t% BYS ok PPt de a
BYRERMHiNFbterdl 468 1008roviledtniRmicheonpas thit ikthdedd [oRal

ui pnent _such as wres and connect QE4 st. be

b@@@ﬁﬂ%ﬁ%@é@%@?ﬂ%@%@ﬁ@%? g tggveﬁéfa the fag s szt
Bindpaal £d n@ﬁﬂpﬂﬁfﬁf‘tﬂ F6uld bOd R hiRlein@o hrddide @ stcaihale .

conmuni cat i on pat Nurses are quite busy already and

walafesg cpxnelf:femlymamcaéleﬁa%bthgenm@%e%b@ ey 2883be o

ARl @oﬁtzﬁﬁz’r it JW‘BQEI aRY 68 ad]vgntgéé%s% ?ro'@iqg b bysRRAhhMoesTRME

record-kee systens in hcare facilities do not

Feabivd thesusp @F ddﬁ@ﬂ% REEPERYE glchn Eﬁ]‘@ﬁﬁ agdl CoROQOAATS @ﬁftm@t be
Qﬁ @dttb eP&’ﬁ‘ %&éﬁgk&&rm@aﬁﬂ gofoc&@a% dacliien

I'nfu bee

S|on ni st ered nsequently, there
miorsmmnttmo pmsisxabommwcatmpaﬂa Narssis etecite bugs elesdy nay

?@Lad?ﬁﬂ? he Iaetk of &gng;?ihv%%t}%s etgg’%ﬁjfef‘@&ul& e ﬂi&iﬂ]ogg Sves0 OF

usi o usion a second tine.
Wis@ref ore, it would al so be advantageous to provide a

- syst {11% aﬁl?’ s%B%%'aﬁr% He%%%g&%ln& Hﬁa&’ilﬂ@éré ﬂ@mfl&ddo not

aut o
pnbmda s insmntamusr@dam dfa Ibdamtts metlivation adhinistetion nacordhe art

ogn St exl s stem
O FRG Aot B2 hed PN, conPRl T b oY oo
bbssiibikisy thita hb:mﬂmmedorkat Iﬁay b%ﬁevb lﬂﬁt thapatient baa hottréreivedhis ect
punpi ng. par par t
BT iR S e G o aPiond it mEermGtre e h e PR e 1 or
mnwd gtelta@s fa Bﬂagﬁf: &l lsﬁgt@mmmpﬁwmfﬁ@bn Gifornfaeb/e n . a
medi ca ont ai per,. an infusio and a _
Bitppael et PR TG R cat | on | s
del i YRA®OhbR skiled itk Hrt A9 lebiphizad thitheieéd GilllexiREsrat i ng
paraneters. A further need has been recognize for a

sypteneand edhod o era agcsielysp Hatht smsst lpids seeinibse
Bﬁtphﬁ‘é% atShe oS Pl SEThHrs Ui BhrtiQar! 1€ 60618 be Eﬂ%ﬁable to
ggvisaes?stem 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
antomatically updates the patient’s medication administration record. The present

invention fulfiils these needs and others.



invention fulfills these needs and others. 4 SUWARY
OF THE | NVENTI ON One aspect of the present invention
provi des an infusion data conmunication system havi ng
a comunication |ink with which rel evant

adm ni stration data may be cormunl cated in a nedical
fluid adm ni strati O%U ,
system having a nedi

| ocat ed n str t| on atient
and a condu g’g& Oftqyeéﬂfesl?rgr{elﬁwe HPIGH S\ﬁﬁ%ﬂh\s’f‘?@d di cal
fl mahmmmesmrhaamgarcommammﬂtnkdwﬂmmmrqbﬁbme nt

for , a i stration, the adm istra t em havi ng
an alﬁif)nsl% &Ongﬁ%n&a?b\ﬁlﬁ?lgﬁl%t Sﬁsf‘?&rﬂ }d)é%fr&‘&‘ %8 Mand
a ckgrsmt the admnistratidn syltemthating apaidicahfluii sodtginatie dhhich e

OSBRSSO IP B R e

u psthmagnwhmﬂ fiarmédiel floidiobr thaovresiter i$ bddbitedio ﬂiapa@ent for

AR T R AN DT

| n cotxainkristoeaed atdwedsanrteint endain d/hﬁhftlherlﬁhexﬁ&ﬁ lacdt@ather

dev e e ed Wi the. condui.t at osi tion between

ot FRARS Bmiicglion Stort GBS i or A A HR g dovict
d atl@catedadaﬂaeﬂ&m‘, upgreg@rthd gtithe dowastie@s ehd,ehd ﬁlﬁmata’tﬁmsnuttmg
rre ical fluid,in the lynen the . rel evant

eYiS eomGEniEe tedsmngit eléank amistratiop data anta fgpeslioal fluid g

by résitﬁlg inrthd lud@h af the badtl dddi A Terst@aiairéRler ddvic® @Baged with the
first data transmtti ng device s

ment S,
1 Sl & posito befyisn theropF T E 0 SY the eV R Bk ie e

an ditakEddbr BVERQBEIRIIredad tecting fibin the meatA AVERIRS lHRY ke
g}irlses an. RFID reader.. Further, the first data
tr

ant adnypistration date tagwaiftedingg the medical fiuid by thedird data
COIﬁhﬁgnﬁ&ﬁl idevie@nfigured to transmt the rel evant
adm ni stratlon data into the nedical fluid at a

freque and ower el | ect uch.t t.h

ot & i P PR R R e FHES Mo pee
c anetiédl fluddreop@inedndeomprides dh REID Gansphwdlet, and thetfirst data
conprises a drip chanber that is conductive 1o the

r eleadendavicseampnisss #Rb1BFeaden Furthy the,est dafafpnsmifingdevice
- COg Rt HR\MERAICHIGRT doRtafBr ib &fn‘ﬁﬁh@&‘to%ﬂﬁm@ﬂx@ rd18@nf i 1 St

data reader device 1s |located at the infusion pu

5
Vddgstratio d87 infecir wsbablyid egeficnuanss andes ey ievel selected
adpinipst tﬁé‘&dt%m%é%n GRS Witk ¥ &l Se'thd &RliON

' 'd ata, patien '
In yet other embodiments, the conduit compns&s 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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identification data, and infusion parameter data. In

further enbodi nents, the infusion data conmunication

system further conprises a second data transmtting

device | ocated at the patient, the second data

transm tting 5 device confi gured to transmt rel evant
wﬁa’rf’cf @¥f%dat a i nto nedical fluid residi ng PCHUBHEM0361Yj ¢

conduit attached to the patient, and a second data

&E@féﬁcan@&‘e&ﬁl&ﬁﬂteﬁ @S hnhisdsifug 1600 bbb @kt paki@eat i On

upstream fromthe patient, the second dat’a reader
tlentifisetiongletas 4nd infesipniperamsterdale fr om t he nedical fl uid

the ne W@{}Iﬁn&g@fﬂeﬁﬁ thed @ 8or dRNSHREtion s ?ét&n‘ﬁh&er comprises

medi ¢a e second data transm fting device.
a'kmorrdsiaemuuwag destige lacated aft the pationh the secenscdsidrageppiffing

gervfe% %Eﬂﬁ&gﬁsﬁ % tgﬁgﬂlf ?ele%ﬁﬁ@ﬁﬁeﬁ? t:ﬁﬁfo'n%'afcaf (‘ﬂ]@@gahﬁiug 3 thon

condulit 1I's cou upstream
flaid corduit ﬂttagkethmﬂpmtpﬁnhn@ﬂ a deeond deta mderdlavzgp Yoeakudlent

%ogﬁ%lg sta ngztak&lclﬁtsl?c%ﬁ P{ ggdt{éﬁt?uﬁlk o reddePARRES SOr

arés at1 en Icatron data fromthe
ccaﬁg:tacmo recdive ﬁ'omttheamdmal ﬂiadl the redeviahicpapient daim transmitted

el BT By R SRohd R iimlietepne, B2 e il 207
diﬁt frorgithe lﬂhndrﬁtz:&'ansdmtmgtdbﬂce aonipaets pmmsl,denﬁﬁaattoaldetaant
Ebtocety, f0icEnbif nPEERbGs R RaPHEPR Bl i Erovp
B reget devich & I6@edatthemRBioh pANE.TA iprdcagodeipaes @b t he

B SRR D RERREl o Bl 1 ©

le@iﬂlﬁt:aﬁaﬁ dhth YromithereRa@Opicatdhn ahepdeitesd \dlepf thotat ed
upst r eam of the atl ent conprises a second RFID

paiignd dentifgation data mthed to also transmit patient

 nedi cmwﬂ%aﬁgmuabﬁ&rﬂ@éﬂeﬁomﬁgmﬁd&@é@ into the fluid
in the | umen.of the tube processor_is-configured

‘theyseconsh it trangipitting fiﬁ‘(écesﬂés@ GABPIESSE Hmpdicad admipisiration rero
Mﬁa lﬁgﬂéﬂgemdhﬁﬁ d@ﬁ@‘aﬁh@ﬁa{n@ﬁﬂ ceﬁgﬁée
catl t rredl ca

on into fluid in the 25 | unen, the

REBdradspaades, and the KD tramgonﬁemt&@pb@qnh@ vaitahde. wr i t abl e
ARficARP e sCithg ] Rer Ao RnSled Spdnin GHE fitent, |

@mphses a seend REIDdatdar Whtblsmhdi@@dmdsmmanﬂ patientri t t i ng

oisern Bt S e R p0S B Risn BEURRIRRe U

pisvessoflie canflpactd demamsmip ith thewbmnd ﬁakmndarm:m rd,emmdatao n .

wth t e 30 accorrcanyl n [ aw n f t.r.at

: f AR St BOTR e mycical BRI
1haME ﬂieisélﬂm@ aay rsiemittul dedictiBéighalshatitable and being configured
to receive the 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 ehlbodiments..



comuni cation having a conmunication |link with which
rel evant adm nistration data nay be communicated in a
medi cal fluid adm nistration system the

adm ni stration system having a nedical fluid container
in which is located nedical fluid for adm nistration

to a pathgRfterdiNd a?e%?@ﬂﬁj: Eréﬁ@ﬂthn@cn’tiHHﬁfvaUs%ﬂ E{fﬁg%{ %Aga

the nedical fluid fromthe container'is co

t heCosRYREgHIioR BRvingimeommstmeation Hink avth whighrsiewant pdmjpistration

opel:ad Ternle o A1 JBY [ : st‘a@t@mp i ent,
t he %%%Q%Pés)ﬁrg?ﬁgn systlal gnrﬁd %avi n8 ag&n%sgg%(?le m ehgkat

whi dpigiEtionsydem vinga medieal dyid eontiner tovikich is éepated medical
at ki &7 allfiRaGdRD b phifent AP &flduil ¥ih b MR tfﬁ%g%?\tgﬁich the

connunicatjon systenyconpr|3|ng: a con;alner 1al .
t r dnedisal fipidgrome the centpiperds eandugted totthe patightcfat admigistiation, an

_ . . g e
cony iR pumpBagil & (PLorlih & b AT I PPaRELIRS,

i ncadgtmisption systam hivikgrani upsiecan ol at whishrrconfaing isdedated

: 9%l o GAAR B hAniLHE plifl S Moaleh thinfiBRRGAG 1 1

the fluid contaliner at a requency and a power |evel

s el ceEmRticsherhsysieatcompgsing taconialnier datmansmsttibg devintei ladaked at

o | et ! t
tr A8 SodEal dEBntloct, it SAAME doty BBl ENo R Bytigured o
pattiagsmit telgvanttadmirssiiation degp, drehidine mtieritiidpntifichtion data and

t o - TS o "t
3 8ioh PR nREERR A a5 ] s QR RRLe
f r dgguency anhaipavey devel seleeted sucheha deatitaswitl rerhdia subistaatially

d i i ti.al i t hi.n t he .l f

C PR me n SR The RRHER bRl dots Mol nb e 1B R e,

c orpatiént, the patichtelatartfansiistingndevize coilfizubddrts trackaiathe edelant
P AR B pe R SRR R, bl Fedbiluid ard ©

t r direquancy et é%ﬁv@rﬁdwel sehe@d G\&iéx tgitlﬂlheiialf&/wﬂd lherélfah_rs&bstedﬁ'hﬂy
transmittin | Cce, ,a SsecC ata  ea r Vi ce .

| o Sait s oo et A BP eta £eaS detio fpcued o thanqadyit a
de‘ﬁitedﬁﬁlﬁiﬁﬂf)inﬁpl{]tﬁﬁﬁ&tfliafa&ﬁﬁt 'ev&eyiéerc?ﬁgguthed tm%e%lt _ftrc{nh gied '
I N e n rel ev atren a ransm e

| OGRS Byhe ten s -yt AR Rl et ftamited in the
tr andivalt ftidi@Ey ﬂlté\ﬂrﬁ taatg d&aegtnﬁ?ﬂgqt@ﬁséggefoﬂa;dhﬁ%a?ﬁr dedvite

cO ar e, patl en ldentitircatl on at a rom e .

r e@efaﬁ fit tga m%ﬁl@muam B sepapd data readerdepige pefigured to receive

| d 6Bl th medic Mulph thelliRE hb felévahGHaRit Rt A8hitdatido Alad

provide an alert if the two patient identification
datmgdigal fiad briepatienidata ranapittagdewce;end o peocpsseswniigured
| NYPI AR thE PitcAG e ARG al i tHeQEBYAL SthinRation data to
rel evant admnistration data in a medication

adHeprient identficatgn datafromithrreleyatpaiont dath end prwidesn alert if
hame@‘g? ﬁ?ﬁ‘ﬁé‘ ﬁcgﬂdg'cﬂta%%ﬂnﬁt%ﬁ. in which is |ocated

medi ca or adm nistration to a patient and a

condui t AVylr st E the pds@vention provides a method for

‘communicating relevant administration data in a medication administration systern,
the administration system having a'medical fluid container in which is located
‘medical fluid for admilﬂstl'é,tion to a patient and a conduit with a lumen through
which the medical fluid from the container is conducted to the patient for
administration, the administration system having an upstream end at which the

6a



whi ch the nmedical fluid fromthe container is
conducted to the patient for admnistration, the

adm ni stration system having an upstream end at which
the 6a container is |located and a downstream end at
which the patient is |ocated, the nethod conprising:
t r avitritter isrlgeateel aaid adbwastreumicatl bewhicinthd phient is 18¢atdacthe

ngngﬁaéﬁ%ﬁghﬁgg%grh.he stream end.into.the

0

P TR SO G0t daat S o wpstream
s uctndion e dotvestcbamand inte mefniueﬂﬁsdl fhid tlingUAeR lurBéof the
rec Q e _medi |d in the | umen of the
CorSmideh bR E%‘S e BrohBitninatvgen ﬁ‘gis Fesgiving tepthg medical
gg\éﬁmd metheruaren of the co@d%g mmﬁdlmdslgu&a{%g%gtﬁeo

567 4 11 Rl EF DESCRI PTI

%@a&gdge(ﬁﬁan% g? ‘BWF 8y ew of a medical

adn1n|strat|on system having four fluid infusion
punps, each of which is connected to a respective
fluid container for punping the contents of the fluid
container to a patient, the fluid containers being 5
nounted on a comon roller stand; FIG 2 is an
enl arged view of a portion of the nedical -
adm ni stration system of FIG 1 show ng two of the
fluid infusion punps nounted at either side of a
programi ng nodul e, and the di splays and control keys
of each, with the progranm ng nodul e bei ng capabl e of
progranmm ng both infusion punps; 10 FIG 3 is a
perspective view of one of the fluid infusion punps of
FIGS. 1 and 2 with its front door in the open
position showing two RFID readers used in accordance
with aspects of the present invention, a peristaltic
four finger punp nechanism and a fluid conduit in
operative engagenent with the infusion punp; FIG 4 is
a schematic view of a comuni cation systemin
accordance with 15 aspects of the present invention,
i ncluding the two infusion punps fromFI G 2
operatively connected to nedical fluid containers and
to a patient for delivery of nedical fluid and _
show ng the conmuni cati on paths used for comuni cation
bet ween the nedical fluid containers, infusion punps,
and patient; FIG 5 is a nore detailed view of one of
t he conmuni cation paths depicted 20 in FIG 4,
showi ng the transm ssion of RF signals between the
dat a devi ce nounted

[
—
—
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to a nedical fluid contai ner and the data reader

mounted to an infusion punp , including capacitive
coupling through the container wall and the conduit
wal l; and FIG 6 shows a bl ock diagram of the

conponents of one of the infusion punps fromFIGS. |

WQRPp4/9885635 DETAI LED DESCRI PTI ON OF THE PREFHIRSUZ009611

EMBCDI MENTS I n accordance with aspects of the

i nvention, S o : | conmuni cat i on
system and i ure that the
proper medication and dosage are delivered to the
patient for whomthat nedication and 7 WO 2004/ 088567
PCT/ BB2URE 1 @000l view oS agredical edniinisteaticde siysteAnhaving dewrat i on

SRTHLEEMAD BB il (bR HiScnble A

pedpiog fhe eaqmtsmj thie" i c)antamer@m abatientJthe ﬂu:dfcun;tamers bung)

rec t hese als fromthe IV fluid all ow ng
F%l?n%(%?%ﬁr@eg%}ﬁréd?pati ent and the nedical fluid
co nt FGeXis ancdﬂairged&mm@sﬂﬁu bf tht Inedisal pdnnpistation syeam ng

ErRe) Srori 8o fuR RSPt vl SRS o Ve

Pk eiiifdmodiy, il ﬂmtlgpled;eml donfid) kéR@f eichwritigie | N whi ch

ke referecﬂ%%é B D oL Ry PoLVETSIPA BRS¢ hor e

Ih s $tr@ms h perag@vehe?xodfagé ﬁalhe faalinfikidh parhb mmaztlerzn420
aV|n r | a mn stratl evi_ces

nt a;ﬂf B}fﬁ%ﬂ@n Pﬂ%"%%‘us %Hﬁ r¢agpis use
Qéﬂafmm,as asbrmé ?fé!bhﬁﬁvdnﬁoﬂ, mpaaanatqumgagﬁasnent

W|th arespectlvef adm ni stratjon set
suchagise), 20 2 Ayiskropdiit in pRATAIvE espgmsat with @%WP%QP%‘P’SS
40, ™M@E.4i8R E’chélﬂahcwiﬁv%f a%ﬁﬁnﬁaﬁ‘i@aﬁloﬂ %Vsteﬁifﬁﬁ ab QEdFRodith 1 N

this case are shown as inverted bottles, are

aspspiepiibeitessenaventins, iBolgisg theibue Bfusiop proessiompiCh Ps o
Bﬁéﬁ'ﬁﬂ%ﬁ%@ﬁﬂa&g& 6 mdBeaPAGE c&ftau%trsrh%ﬁ td ;%ggnt%r (ﬁﬁﬂ&%p ers.

e 1 nfusion punps 22, 28 and
pledicd fuishand shosng tbaconmmxmcmon mﬁd u&f.d ftmcemmmmt@a t o a

agﬂ@, Qisstration set
gg&J %@é‘éﬂﬁ&éﬁ%‘d@e{‘“ﬁ%ﬁb‘ﬁ%é°c E%ﬁ J[;et en a respective
f 1 ui Fl@cnis aimoerdeBied YOy ofighe ofithel cotimamicdtiotpatisalepicted

t - i ds
PGP pilfnd B ity 0 oPRE Bt Rcr BBl Utidedoutdel|
p2e%) medical ﬂfﬁd cor@Onen autl ﬁedatasreatbeniombedl to ﬁmm@sm@hmpf, t h e

fl co nt i ne e pa The
ineltgR st comits SR G R AR i Cpi B Bl S{H 4ol
on t IGreeshpeci bluck disgren offthe components of one of the infusion

purnps 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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fluid conduit of the fluid adm nistration set to nove
the fluid fromthe fluid container through the
conduit to the patient. Because individual punps are
used, each can be individually set to the punping or
operating paraneters required for 25 infusing the

WRANHPEH ar nedical fluid fromthe respecPFUES204(9p9611
container into the patient at the particular rate
%s%?e%él iﬁ@]?ﬁlefdpr tlﬁ‘@ltmatlbﬂ%oﬂmmﬁ R 0‘?‘1& & g?d% aie(“f“ﬂﬁhlses
nmedr ca ui may conprise nedicatlon

the IY #leid tagd the patizntsdiody sermiosof low fowet xaéloa"ryquepﬂe(\)REU sly

Bl R0EfrusbithiR vy Bl SRl ol o AR WRORE O
Memtifichtaon®f &ie@eﬂ&ent/aid\ﬂ&sned(ta] fhudzctwtaher md i aimes:asepor ts,

nnectors. ot her .devi s wel | se
e S e R
E@Hctﬂ&ﬂ@ﬂﬂ&@%ﬂdmrdﬁhﬁdoﬁﬂmhﬁe@vﬁ drip chanber is
s.part .of t

0 trat. h th
Govi REETE R o AERT e eV Oire b EUFAGE o ac
inmepale e welikelon torteypodding tlkmidits adong the ski@yud vietvs, thidrois e

éjﬁ)lwlnlélﬁg'ﬁg 2?}?&&%” WL|| undsgﬁé%% at t e |ncI usi on

adeiNIKERIDE Gevidel bz,um,ezsb@a&g,rmmainﬁﬁmia@ﬂpsahﬂm, it is
deS| rable to rify that each flu cont aj. ney . 38, 40,
grpbodiment, gachof E{%’bg 11 PREEPLYP ?q%aﬁ‘@n'{: BIEEPepLYe| 48,

hdithisttdfiOn Bed B0, 300340 AMIBIE MRARalTRId sap@liey Sﬂ'boﬁﬁﬂxbﬁ@k 4ol vi d
have, been correctly programmed into the |nfu5|on punp

42 andifh, whigh gay sake varjoys topms bupmdhis £9sg arg sheyy agiinyered | g

BAMds Ot éﬁépéﬁ@m{r@lﬂe Pifaghs hﬂuﬁmﬁﬂi@g md} ALk ROforneEd
As be di scussed in nore detail bel ow,

Eqﬁé oxfthes éBﬂ’FS phroriaingrs\Beth @W%%O@er&% A Brand A8 pidnk

he tﬂ‘&ﬁ%ﬂnt&rﬁ&s @@Mb ept anfar:lﬂ aﬁ%&nﬂ@&'m roﬁél@taﬁ& Bﬁ’ﬁeﬂble‘?ﬁc h
medi cal fluid container and each . t hese

comiathedminsirationies30, 8B4 a4 @égnnaet hqtmeé@ TGEPecHvE he
S bbifliney 28,4005 iU A aPHS sariifala s 4Pk e ARBEY ' N0

tsotive tb%ﬂulds malld‘alr Auidrcantaindrs. tA srgad i fogopunipsiloith 26,n

Qd% 134|)se agof%e Ig.ud]s %f {h ?lu %Bﬁ 13&1 ts ﬁl%% thi 1ent

cormrumc ere evant adm ni's € punps
Thyr infogien pimgpsrage fidvatontrblelevied |ﬂIaaW1lba¢mzmhs tespeeiierulsyst em

el
4 SRl SERe SEOAERLSRGR T b R RRM 1 of a¢ oo
tamtdu’reethscnhgh thesoumdnft kwthe pamli:ntrrﬁelmausfl indiidoad ptapsaare used,

B bR R SR Sl o S R LT | on

{diising Iﬁte padietlai edial g froRnigt redpbeive Flaid@oiibérGito 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 flaid 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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20 believed to be relevant. It should be noted that

the drawing of FIG 1 is not to scale and that

di stances have been conpressed and si zes have been

exaggerated for the purpose of clarity. In an actual

setting, the distance between the containers 38, 40,
WQ2004/088%744 and the infusion punp 22, 24PCT/BS2004¢96128

could be much greater. There would be 25 nore of an

Y N N L

dziives hawheot bednlindheled indheedral@ingg songtofprasenve blerityofit ai ner s,

e Aok G Bl BTt BF PR 07 o

dudtﬁthaﬁeﬁcamaybﬂemnﬂier of tubes |ncreases However,

it houl I t d t
| ettt St e v e Bovn o BRE Rrergy
{pAtRpchaigd Ginfatle€3 Syag]i4e axhd 4431 asﬁomvatmﬁé colieet pativno4s/ ed,

the s temma also 9 04/ 088567
Bt g POE T fowl‘f?m%%gl Ve PeR frethe correct
pregheatd B thﬁﬁﬁﬁibﬂ pinesi2d, o4, Z6lae2fahd BitteachiRhid dvatainei he
I nf u5| on par rs have been coﬁ( ectly pr.

nmred
is ferEect! wnﬁ f‘@f?ﬂnﬁtj Y PSTATEIgE REMPY Asgﬂﬁgﬁﬁwwﬂ

M e &ftaﬂtﬂmwf fhe @fes@lt inbéHBon providbsboRiiRicatdsh link berieN.
The p i ncludes a front door 53 and a_handl e 54 that

%eaua@t@ed ¢ash gump, apd behweey st medical fideaaipingbyidierdn £ or
R "ﬁsin%@he@@&n:ﬁﬁniéﬁﬂldﬁ%kﬁ ﬂ&a QRSN hhsiAdQDkit] BE medeR €SS

to the interna i n sensi n%l]jmecham sns and to

il epndginersa push aSadaradfans tngdpmesﬂ?péO rApd SHphawniraanigd or

6n3th93ﬁﬂbs, driQata %Qﬁ‘srxﬁtﬁﬂg ﬁl:"%lc@ 9P LRGHE R PG ) abddBiate PP, aS
shown in . When the door 'is closed, the

ﬂla n@eméwbm@(@mmmmt@ fel@]é@tl’ddﬂmﬁ@a@m@éﬁﬂﬁﬁmmp& ﬁqr t he

PR o TR P el Py i 20 B ERR ool o
Relevahtadmini§tetiprofatatthay inbusle vampus dith lateddo themdminisiraibnmay

e R e R SR T
mhmdudmksg@amﬁcatﬁnmanmt idertifisatidnbangothet infaymation

d controlling operations of the infusion
@eﬁ%%d%%@rg%gan?ed The i nfusion punp 24 al so includes

audi b shdukt e negd idperthe traivingtolfi BIG, d ismod fo scﬂlSam:lﬂiqjeaker 58

SRR I e Sorpi ol S P e gt e o g bt

¢lartgr Riiiattgal REHRY, the @Qtanﬁﬁ&&feeﬂﬂm! cOtsind 337004l amd 44

%qraré{lud n anot Eeétltzlﬁ,gafn ‘g‘??r%ffhﬁ%@b ttac %to

more of an opportumty 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 confainers,
which. can cause confision 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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in FIG 1. In such a system each attached punp
represents a punp channel of the 20 overall nedica
adm ni stration system 20. I n one enbodi nent, the
programm ng nodule is used to provide an interface
bet ween the infusion punp 24 and external devices as

WQR#088%7t 0 provi de nost of the operator PERUS26046W6H0r

the infusion punp 24. Attention is directed to U. S
, i fe " Pat: | re
B, Mo 8,50 bt o AU SOl
fhe frdvsemreranieterabiavacheer ¢raredtly gregsgmmedintoghamidpl e i s
descri ke Lnt.er f [
OByt WSS BELGEpi e
24pisislmiveno fThe purep clindes 4 fidhalopr Sgmd ity Séolhy beerB6 to

{oRe 1SS i ALSRLMN %03 rraﬁ’énsuﬁlsd Shiock QUMD £atl ng. .
Var i ous it ot on, "SIERTHS AhéE oper%‘ill H’g paraneters
adfcess trethp intgonal gutngnychnd kewsing mecliaont anido fad adohiaisimation

S es. T r anni n le §0 may .3 | so
PR i NI OHATTORS, Rty ks OREeE R B8
pj@rd , aswiﬂ_‘lffeeh@vmh yioig Fm;j When thedlpbreils db@d, thaisbasa blioﬁ%(lﬁ intap TO
evices In t S. .e odl nent I NCl uadj ontr.o e
o558 2re el ity e SN0 e Bidinenl SR |
plnl) hlfeaiaiﬁlagsj; Afth as MABDULSIAY isOdiated jﬁﬁﬂlﬁﬁﬁi(eﬂ@? tifeiouih
T | C It conmuni.cat e VVII extern e U|prrent
%ambaggﬁ%weﬁﬁy yoscCio vy comypatoate paroph Or‘%tﬂ:’ﬁ‘ut er
fleaiMid e Burfl bichlal ePin@GARHO (6.2, WM nRsages)) A6l Idys
rtahle digital assistant (" PDA"%, or.a | aptop-type
S g 6

5 BEoSFATRE B eanrollne GPeFaians Af Beipfusion guhat o
8AIr&D I THE infifioh Py 24 ko int B a8io WP E(RinAiin &R M@ 4f as
to downl oad drug or nedication libraries to a
peRsafea A SR B dlF-&)-or punp. The communications system

May  12He ehbRih@E Sofh iPRIBM2, SHeShR&Son ftnP P it GRlchMS RM
d, a Blue 'Tooth sy

such as infrared, ooth system or other wred

Behtwide e progrmaniag mefulete Othshevines e mashiles. dgcduding anefher
Ex‘f&sﬁh%ﬁﬁé Vidbe Afach Qb MG QP iilidisiod aﬁu‘?n azle,dds@ Sl ON
unp, such as in cases ereit 10 1s stpan al one
. 1. Hosedhaysystgnmfeanhrpifadhohpumugpressoss i puwp phaonrl abhe be
' .. ' inASE T . .pf i on. be
DAL MG diad RO SQbm a0 ATERb b Y bR
fAbdile B viaddd puiwide an iststfane defmaerptherindusion pRBp 26 mdextesdl t o

LSRR AeiadR U nEherfth I Gh fe HriSouulDl ©
4 plettentin isdinketed S0 HiSy Patent Diorfs 13646 tattitled EMipduka Patiaiti| es .

2
Blre tS)cgstcntfht((e) E%E&gét%mc%ﬂmpa?e%%el%in by reference, in which the

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
comnmnicating vartous information, such as the operating parameters of the putnp
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

10
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Turning nowto FIG 3, the infusion punp 24 is shown
in perspective view with the front door 53 open,
showi ng the adm nistration set 32 in operative
engagenment with the punp 24. The fluid adm ni stration
set 32 conprises a fluid 20 conduit or tube 66,

WaxPOEPRReRg from the respective fluid cont BETE8200400968] G,

1) to the patient 48, upon which the punp acts to

e L e e

which Hexap mqnnummermﬂaeextdmil mut;imuigshch he rnndmdLﬁactllltyl n this

JBE
%%?%%r ¥ §° u d &% An JL}[%’rl]ttar egllr??eosgog’l Su%f ansga eldrp 05%’%
ﬁxgntatassystapumﬁmg, o2 3 ldptapegpe o‘fdomlalteﬂ,cnmﬂrblr mﬁmaa:tmldadcm g

i R ST G S

mtdiedtion librexdes to pEogratmirtg riodplesp sunip eFha ceminynications

Sy i e B Sl R PG P o DR L  Per <

%@ﬂeMﬁorfoltHegﬁ{rsd &‘EVJIGYBQS sydibm. FhckomABmicdiigs pyseasniiye i s
D I|e egyen cations of the canduit
ey T, gy e B, RS RSP e i
ﬁa@hﬁmm&mp?mg mmet ﬁg’loﬁﬂi‘ﬁ&[ piit H&n&@ﬂﬁbﬂtngﬂwﬁaﬁpﬁnid té\t
one finger al ways essing hard enou 0
@Faﬁj H’é‘I‘P?Fé‘*Sc ?"‘F’n g 'I&‘gfe‘%? &Feg’%’@%ﬂ cofinection
RGHNIUS2004/ 009611 practical matter, one finger does
not retract from occluding the tubln% until the next
¢ g

one FIP-ddvfindaeascrend pamp sxdyle 4¢ eamerdnd PEOSAOMBNG t hus
Abdi160. | ABhdvn f¥8E €1, thofll ulPlmodhledingly RABndcteam t he

fluid container to the patient. The operation of
ﬁé«im@laﬂy 10Fhé1‘ fRAeS modiles oy gommegied tp thﬁg:@mpmmgk;s prgo we| |
Sfieskilled in the art and no further 5
tlon details are provided here. In this
par t Temingmow hdIE. pathe infusiee ppamt i3 shogings PerFREFINGEEE WO

A e AR soP, Bt WERRATAGh By SE BBl 0, 00
engagﬁmaitwﬁrt}ler pimp 340 Jhe Guid ladministratoneet32 comprisens fladug
%?Qi{ J)r 11%3"6,'0 %:%gdlﬂ?hfﬁ%c r{aépgc?ﬁé hf 1'%%&&4118&’40 gﬂ%‘ 1) to the

I oha ormatron sSuch as nu
paienttlIiSf tipom whish the Phmp 365 thabere ﬂeﬁidlewnmheam Gethe patignt.
REI D rea r, oth w rel ess

(Q

SRTRRARSs Ko RS 1Pkl SRR e B B, o

td:emove élmd&ﬁbugln the 5@1dassmhlat:asd, themutﬂpﬁglmcﬁdmmﬂls of the
t he atraﬁzs mttin dewce

9 ng Se 4 d, 42 an
RIS & e e AnE A
ﬁﬂgeﬁ’#t Gﬂdﬁllistl&&ﬂb@ﬁﬁn@rﬁngh‘ﬂ?@ ahe ad@bﬁdaqrpunfpmgeﬁn\gerrm t he
t, ader devices may also fransmt erro%ati on
ﬁeg ﬂ"%ﬂr geg PYyping mechanism and mechanisms used i m o er line;
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

upsiream 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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15 RFID transponder associated with the fluid
container or the patient and as descri bed bel ow nay
also transmt data into the medical fluid in the tube
l umen. Likew se, although referred to as data
transmtting devices or RFID tags or RFID

WPRHHesS¥Ader s, data transnitting devi ces REK/USDH09611

receive or read data and may also re vvritable as is

rachcglém% lé orlg f?n\geli dded Rk Fetrg(&tﬁ‘gmtoccl%uﬁ.gg %mélque 1'1’&]3%: 8 2

connec sron punp a
ome it bnqsemerhmdlmﬂm t)c;chalecmhfs tubingpthus 4b no)umel esdhasa direct

L,nt.e rt .of rs 80 and
3% R A ottty B R, Wonfiahelfor RS ED o
inblading FoamfingenpunhpSis Welldmowa o thase skilkel ia thesetpad ad farther
conponent .in oper.ative connection with the punp, the
Bﬁ{o@iﬁ#@k@gﬁﬁp‘g@ &Fdevice 80 is general ly | ocated
uplst Hlek‘ﬁmPﬁﬂhelﬂhﬁdﬁﬁoﬁmﬁﬂl t}gil@pmﬁﬂllaﬂdoiﬁﬁhiﬁs tx%'ﬁafsll‘tgdeﬂls atd
ocation hetween the flui.d container an
i e Qe e A Gom 50, 40 o St e WA OFH s Bt
feReteiag infathiicd rSatinpSo Bhe Mfistdnk, ¥udhQl atugddeahficaamd @mt r eam

| ocati on with regpect tothe punpi n nlsm
lertifications 4nd oPHRPAILY HfBFT ARRIRHI NS AESA eﬁ'af%a UG T

ANPARE ASAIRORb P BRiprisd HHDFH*[H&'S Lt réBers) HoktdtRiralessi NY | e

data device, el ther the stream dat a reader devi ce 80

dvicenhatzee EwALls Wilhibg 3% degigrsS8 apd 52 aspooiggsd

%Qﬁﬂfe PBRRBrltaiRErs h@%@%@@@ ﬁé:;mmﬁuﬁgedeeﬁe addBsts O

and "downstreant as shown in as used herein

the petigat. dildopghgelered tg ah@&wadebdaawew d?@ﬂa Feadersipat i on of
feebifdrd ViR d&@.%aﬁél%{ue& 13§ als¥BhdsmBSntb ARG LenbiR %o the

RESI tions certaln specl tfic devices. For exarrpl e,

Y ‘p@ﬁmoemr assgmaued_)wah the flwid somiainer en e patieshandisedaserihsd and

 pelo@ b0 als SO BR Mo L &@ﬁ@ﬁm%@hﬂ@imeﬁ ThgwRu s

ated "upstream’ fromt tient, as 1s
elthonghi msrred (Onas tla’retrmsmmg dmn@ or REBY tegd oy RAWD " u pst ream

ge\f’ cng&g “%S#en o se%%’f‘y @%\’i@%ﬁ{?g@f@a@ ﬁ:% I ons on St0 he
mEuwitablé\gs mﬁmbuseﬁdsbdloarbmm;e dataﬂ.eThdmadexst&Oragd Bbare s
SRSRR89 Wt fod B BHIRM Py TR ARSI R R0C L B0 0" 53

punp 1's ¢ ose I'ng” mecnanr Sm al ways
proeidédiaan dmegod phrusf thenpmxfp Xh @Vh:lh #dreneddes 80 winbd2 hdydree i S

eve fluid line of the unprng

R RLaR RS Masmivn by syl R S i B

hdpemieesxapomm i bpeddiivh cafedtiod itls the Pump, e upstkaaedataf | ui d
ri.ed e is absent d t her ef or e .capnot
it e inataeely Doty toa s py i oausn .

that is, at a location between the fluid container 40 (FIG. 1) and the pumping

mechanism. Likewise, the downstream data reader device 82 is generally located at

a downstream location with respect to the pumping mechanisim, 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.
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into the nedical fluid by a data transmtting device
50 and 92, such as an RFID tag. 15 This prevents | ow
freqguency RF signals that are being transmtted t hough
the fluid 1in accordance with an aspect of the
invention fromtraveling across the entire punping

WHEWHEEIm Thus, providing one reader upBEREMMBB6IANd

one reader downstream 82 from the punpi ng mechani sm
. t j . fn t
o o (Al ke il 30 o oL PRI 304 4 BSOS
b@eipinvaridecplivgs isheay tnpdvide ansudication ni iZRtivegpositioning as
tuRj .
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t ted t th
SR E e B el B RO KGRt Fon w (h L he same
pat | e3tmenfbiicd abigl, ontdihe tubing PS isreayagbewitithe pudpieg t 0 t he

erguludoeny e ahe s 6 Be bR o o BuBFEERRANSF | o1 on

hmys:prsmaésaﬁaccmsm 006 thiehdd go MeMhéte R never @n G if1Gidang | C
can ffectively int er(b(ﬁ%pt t he cgnmuni cati on of
o r the prEping girchewsh foiavmgizeam ofthe PYBPEE Nt ai ner

RcHabBmpP Al %%catlélﬂﬂ' ke Yin asttlisiod, & X%ﬁbdﬁ'ﬂrf@ud @rrle@ 5} Heance
agai nst cross-tal k. 13 WD 2004/ 088567
[sabsbapddesariare canopt DrovaterRePn@KBYsdatidht energy infedied ned

AROWE meliBATRId TN daf tﬁns‘ﬁhﬁﬁ% 8evilR15H ah ) Qich deM IED g
| ocated at the pung@24 that is used to read both the

dhis greveninlow; frognengy R sighalsdhat are being ransmittnd thaugh thy flyid

GPRERHMRE whh gh £sB€ct %E&n%énﬁ&?ﬂ&h Hh%g £tbss theRaiat the
patient 48. This may be useful in the case where only

- gumpingmechesigmu Thus; rrovidiagionegeages ypsigesa &9@@11 eadreddeniid to

ui d
OBl 8 hom U gty B2l Bl AbimicdRbh B )
tomdothaegmentgofdedlmid vl G 4 depicts a schematl C Vi ew

of t I [
abovgﬁg%%grf?ﬁlorf] gg:ufgr@& B@Ijo rﬁ‘sﬁﬁtﬂ gitn%%ﬁ sys em in
adwotagtansio that itheducas @:lee)ptmmmmfot crofs-talk betpreesthnd

PO A SRR REP AT 1RE L s ),

acingla iptmfitig nystenfto Meemrttqﬂﬁmmlsttm afelcomrdctediotils same 40

i O a8 s BB o o
konsdiskr binnel tdSTBa/@d:lmumcated 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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fromthe container 40 through the conduit 66. A
downstream conmuni cation path 88 is provided through
t he downstream portion 90 of the conduit 66 which 15
i nterconnects the punp 24 with the patient 48, also
via the nedical fluid in the conduit 66. For

WPPHEEsP€Et i ve purposes, the communi cati onPEENSY/EMG6ANd

88 between the infusion punp 24 and the nmedical fluid
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ok Bl AL iE et AT AR it o S ep PR R i
@:ngéd thxlgeEgmuqusg%hm pofticRIge @ﬂthﬁggid%om&ge whivhk dat aOI t
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el e i Eronaina ol A Mereer i s o er's.
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ra mttln evi at1 ent N orrmtlon
i Aeptiine 40 Ayoeh iy COmti ohs B R RERP PG RS B
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information (i le)., The rel evant patient

iercanuacts thepusig a4 with ngmawné@ B&so vig the medicp) Huidindbonder
QARG Irrapiuuaﬁuwmge% 8 EcBidafbh patid 34 @XPEIHeBrech NE

patient's nanme, hosp ital identification nunber, and

We HSusiqupLEP At enddhe @e@w ﬂ@ldt:ﬂémnq@ 49 pkbe patispids alfei ght |

SRH kLS érﬂﬂvsﬁﬂ@ 2l é&h%xﬁﬁum&dﬁoﬁ‘ y IRHRASH B eacht e
atirent's RFi D transponder al so contain the
5 dﬂl@aﬁsscg;lamw@ﬁh@ma@w o rAlthenghiing trestsiasrshove e pitipr

Stitnel on into
18 Srud s POAAR GOSR IR ARl il BUMRE O7 01
®EeBopd thashoraderuniatiingaths fije @ptdallydnemdeﬂ itirenghdie fluid
&m %Mﬁ‘gméﬂﬁ%ﬂt ry al so conprise an RFID tag. The

con alner’s ansponder 50 typically stores and
t r anShe dpstreael ewanhicatthmpathSy diaks WM@SM&NWD@SO

%at Y S%tw1é|QE4:r nqgcﬂéagélﬁ& c?ntaglilfe% QO %31; e | Cda%la reader (Ravwe 80
of the pump 24, and the downstream communication path 88 links the data
transmifting 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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concentration, a diluent fluid identifier, a dose or
flow rate, other punping-related paraneters, and
contra-indi cated nedi cations/conditions. In one
enbodi ment, the conmunication system of the present
i nventi on uses |ow power, |ow frequency RF signals

WO 0488 hsmitting data via the communi cat¥@US20p50096it hs

84 and 88. For exanple, the RF signals may have a
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i nfo Vi
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lo® po&bs 1oﬁomsaﬁ@ey RF sipRiEfof Sandiitfy daﬁtvﬂth@ﬁﬁﬂuﬁﬁbau&i gnal

froman RFD) reader 80 _or 82 on the_ punp shown

patpsBf@nd 38. Fer exgmplefhe R sigeals maythaye ¢ ﬁ%qwcaﬂg ﬁ&%l s may
RRAGRZIaREL r 81l Ma8 N0PnRGwhR in thRCRIbYHRENt. It has been

U

interrogation signals froma reader. 15 WO 2004/ 088567

foerd thes S5gueneiessd powar of Bisdiebimpseisondynted wellenpnghbyitie RFI D
fbﬁlean%aﬁmﬁrds 9&me%h<ﬁ£tea g&&@o&%ufwm RbteRal WrdiAgOd i n

4, is coup wnst f éam communi cati on
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fidh passl ie dhih beihg cﬂndudterd vithén the cnndult 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 iransponders may each include an antenna 94 for receiving

© interrogation signals from a reader,
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conduit 66 provides a discrete comunication path
whi ch avoids interference with 10 the RF readers in
adj acent punp channels. Wien the fluid conduit 66 is
nmounted to the punp 24, the RFID readers 80 and 82
are placed into data conmuni cation with respective

wWeREiAnsponders 50 and 92 via the conhCRUS2eMkH0EmI1

pat hs 84 and 88 and receive signals being transmtted

conoirereshRpRRAC B pylc KD GRAE: S it P RE R 1

of awagstvapd in0fiGo4, iRFeupled wadhsdosinsiregmichmmupisiiionpath 88 and
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ro conduit wa 0 e wnst ream r eader )
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hal f - pi pe éﬁf@ i.ch is coupled to the RFID reader 80
to 230 COBILGR5 PEURRSAID i RBP P SRR Drieace R i ¢
Wed 42 atOdaced Bito &H@oﬁinﬁﬁdcﬁﬁdn%thsr%ectﬁg%{?ﬁy s §Ra&956 ai n

conductive devices to provide nore efficient coupling
RR4H? vidibe comuppicatipgrpatis 84 aerbfisand pspivesignl teinga

GRREREH 6ol N R APH iR RsiiRE H Blrebfbctive ‘ct)hcitﬁ'ﬁ%[aftiogg gd he
adm nistration set 32 and nay be configured to be
ARLA% SI0.5dlestratethn transpéssion Gfe%lf ggalsglangéepwaramd, such
BSmBudicikibii Pepss #&431%59 are ARG ino B éhic%?fr&w bj w6 may

include a netallized or ceramc cylindrical 1nsert

- EWRIRF I trapspigaders) §) apdh92.00ey p8@aB R tRoThiB20edi¢2) i in

e condurt rope
ppstrea®n partien §6ymayt eale@Pted byt thawspenteadetb 80 atsherpvreg vio t he
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IS:%IE:I] G ﬁgtglﬂtzesﬂ hfa{ %EBetIBE, vsrrh?c qs? (gouglgd %o%eoRl!’IBereader 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

16




10

15

20

25

30

medi cal fluid. In another enbodi nent, fluid tubing
formed of a nore electrically 10 conductive substance
may facilitate the coupling between the RFID readers
of the punp and the RFID transponders of the fluid
contai ner and patient, or may itself provide a

WOR0/987% dat a si gnal conducting pat hway. PEVE®RPMEGIIces

that may forma part of the adm nistration set, such
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| C I .NCl,udes a decoder onver t he nal s
PRkl r ORGP PR Sl 955' %@%ggﬁﬁéé
§1kd 6a forded ioNRP cétidgétiva mafedhImd mq?prmeltw&axﬁsmfsﬁ@n ﬁ’@igﬁﬂﬁ ream
reader 82 receives _signals fromthe paé%¥$

throygh he Hgisling particples] yﬁ%ﬂéﬁﬂﬂ%ﬁﬂff@ tihedhig seym
Q’itﬂh%lcoﬁd&fthuEHbﬁlﬂ tigfin tRGHY H%ﬁrﬁwﬁy% FBE Yridgh@ b OF

storlng the received ata and focessor 112

wantachins thedsip shambgyor patedals tat ang qtéertﬁ&?m@éﬂ %e R he

PG %%leth Jrﬁf%e at St¥ aﬁ%}i 8EhEGHPGhAb& Yo iﬂb h[ildtnh e
progranmm n dule 60 (FIG 2) rather than

the d7p degh oﬂ’mThgsmgmﬂmmiucuvmmrmdqdrbyc as es
X%ﬁﬁﬁ aﬁ‘d/B‘PcHé‘éxﬁ‘JeﬁééBFé&h&Léu ?Pfk Su@ﬁ] Qi)&% ocat ed I n a

processor menory

duppehamber natamaLier@thetmoldert dospendng rﬁlferfr@trvrtlh@ fiberpaterial
?15* 9{ c&%ﬁ?&h 919 éﬂo‘? surfibe SFHe tﬁl\ﬁ%ﬂmﬂﬁr ) lgﬁle fd

e COlTp er or server I n communicatlion wt t he

fuido mainfaineduédhprthvgry Shromgt dlicalripichansbenibrangh e wickingel ess
Q&&p@rk. As will be recognized by one skilled in the

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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art, other arrangenents are also possible. In one
enbodi nent, the processor 112 is configured to analyze
the data received fromthe fluid container
transponder 50 to determne if the correct fluid
condui t has been | oaded into the punp. For exanpl e,

WO PQ0UPS8367 car egi ver prograns a 10 punp by BER/ES290MEp611

i nformati on such as drug identification and infusion
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daifoisgt efthediarsp@icy aid WAl Hdeyeemit is SiRkinQhe AL
de_giw?es 80 an g% (see FIG é .p%&ﬁtthe tnubee 66 for 25
%llhfeélaﬂ%%m@rﬂ% bishoprarerdepd RheRietsssoRt 4sT®h channel |
4daRioh ABRABENKIHELnfeRAUFSorGlardndRts withBOR ehndfERivyed he

data fromthe contai ner attached to that tube’ The

e eondariner frapspedentSOvp yarify thefrfhis dee glshasise wakkt I theres t he
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i nstructions for that channel. | eis a

dngerregamaing vk 0 thatisused wifh myltiph aftaded wifisionpregent  an
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i 05 B 86 GSaRe s, AT

gueldcandrineos mstriled 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," {0
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~occurring galn utomati c

channel B is incorrect. The programm ng unit would
then not permt channel Bto 5 begin infusion until

t he di screpancy has been renedi ed. Further, if another
channel attached to the programmng unit, for exanple
channel D (nuneral 22), were programed to adm nister
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PCT/ US2004/ 009611 fl ow control device or punping
fA'sm 70 to begin the infusion and nove fluid
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 antomatically. If the pump verifies that the patient
identification data and fluid container transponders 92 and 50 maich, a verification
indication may be displayed on the displays S5 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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through the fluid conduit 66 to the patient 48. In one
enbodi nent, the data transmtted fromthe fluid
cont ai ner transponder 50 may be used to automatically
programthe punp 24. The transmtted data, 5 which may
be stored in the menory 110 and accessed by the

WOrYEEESr 112, may include the drug nanBCERI004/009611

concentration, as well as various infusion par anet ers
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The drug library may contain "hard" and "soft" limit values on dosing
perameters and other infusion parameters. Once the operating parameters have
been programmed into the pump 24, the processor 112, according fo 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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WD 2004/ 088567 PCTI US2004/ 009611 accept abl e ranges.
If a programmed val ue contravenes a hard l[imt, the
processor 112 may activate an alarmand require a
val ue change before operation of the punp 24 can
be%;n. If the progranmed val ue contravenes a soft
B8856f he processor 112 may require anPCT/US2004/009611
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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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with the infusion punp 24, may be programmed to read
the patient's RFID 21 WD 2004/ 088567 PCTI US2004/ 009611
transponder 92 and present that information on a

di spl ay. For exanple, the punp 24 may contain a
"patient MAR nonitor" node in which the contents of

WORW8830i ent' s MAR retrieved fromthe paPCEER2004/009611

transponder 92 may be displayed on display 55 or 62
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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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transponder will transmt this information through the
patient's body using 30 extrenely |ow anplitude, |ow
frequency, RF currents. In one enbodi nent as stated
22 WD 2004/ 088567 PCTI US2004/ 009611 above, the RF
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cont ai ner. However, | n cases where the prescription is
BLORERE A & RRAYSY 115 08i5R PEH 2R diyepriews 2o, e d5He

hﬁhé‘ @ﬁd ﬂl@ Aprdphigte I&Eﬁﬁ:&ﬁ ?Xram&t@x@ aRIT§REEt oM KRTHD t ag

pr épar ed the nurse's station. If it is
ﬁemsp@ndpre%)day 0@911‘4&%@11%9@}@5 devigedhas i atfivstalbpdlg ¢ he
?wt?ﬁgerwoul d attach it to the fluid container received
romthe pharmacy or 25 prepared by the nurse. In such

- cas eHoweygs, if caseuvhesnihePrsesriptamis praedstpd and/oiraperedat theygs |

Gk § e U o O 2 RBARITR Y P> ARGy n0_Lhe

concent | on cription RFID

. peegared @ ahteguirsels stating. Bt is sotalreadyaffixad foghe metlical ¢oipiney t he

the nurse would attach it to the fluid container received from the pharmacy or
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 purse'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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patient, the drug prescribed, relevant infusion
paraneters, the physician's nane, and any ot her

rel evant information desired. |In another enbodi nent,
the first RFID tag 30 fromthe pharmacy may be a
witable tag, in which case a nurse may programthe

Ve BBhal prescription information on tRCHPRAN4/AEE

when preparing the prescription. 23 W 2004/088567
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_disﬁ@sgy@%mm%spl ays 55 or 62 (FIG 2). At t he
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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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data mat ches, the correct connection of the fluid
container 40 to the patient 48 has been verified. The
systemthus provides for relatively automatic
identification and processing to determne if the
right drug is being admnistered to the right patient.
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-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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described for use in a hospital environnent, it wll
be understood that the system 25 and net hod may be
useful in other environnents as well, such as
outpatient clinics and other environments where care
is delivered to a patient. While several specific
weriewbiyent s of the invention have been iPCIE20HN009€11

and described, it will be apparent that various
ﬁ L L cat, an be made without departing fromthe
i of the invention. Accordingly, it is

not intended 30 that the invention be |[imted, except
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PCT/ US2 084 hffdmidhta c\ﬁﬂéﬁrﬁbﬁoﬁ:sﬁtehﬂ[a\dl@a commppication lisk on

%‘3{ ﬁh%}]oﬁn]gua% ol t.i g%t% ghg e/ c(,ﬂ q'b”ﬁ icgtgm%gﬁ%ai A0g! i nk

glatiistnticedystn)] the aloiricratiah syfsteml hdvmgai medmcdtﬂuat doutriner

IP%VE.Il E%B%Egl%e gﬂ‘ﬁléwfo&ﬁ ug llqt?%l m hgéélt Q.l% Oa coﬁﬁgﬁgﬁ?{ a

lufen mﬂﬁgmwmtnmbmmcmmumfmnhemm iszondwottditdther t h a

| unen t h.whi ch. the dic fluid fromth
AT e RSP oF ey iy oot 4 a
WHIOA 1AE Sdntaidel i%flacafeh endidowibifdamahd stwifohsthepatingtis lgutedn
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admnistration data into the nedical fluid resi di ng in

the P limbdptaeadendevics seriged withile ondyit afp pastiop heligr fhe
ﬂkﬁ&eaaﬁenﬁ RERGE eowg&&tﬁ 8f. GOBRN A idePddRS cbifRirel @ Ween

upstream en the downstream end, the first

viative frasathe mediealiflvis i theflusn thegelevant adginiggdiog @2t r om t he
g%gfnﬁ@h inkd &b gxeﬂlgaﬂﬂnﬁbly sttdg'tg trhRhYADEevAIM ni strati on

ta transmtted into"t medical flufd by the first
data transmtting device. 2. The infusion data

co nic em. of ¢l [

ot ok 1 ot P h Bom ot BbM 15 o Gl it

ﬂdéaﬂrﬂlsmﬂﬂil‘tgaieﬁeé is &ovated atrifid rgeﬂlcﬁﬂﬂmd)?onta.llgn sud @ﬁ@h’@\t@tn: )
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sonsdien of claim 2 wherein the first data transmtting

device |located at the nedical fluid container
conprises an RFID

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

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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transponder. 4. The infusion data conmunication system
of claim2 wherein the first 25 data reader device
conprises an RFID reader. 26 WD 2004/ 088567

PCT/ US2004/ 009611 5. The infusion data comuni cation
systemof claim2 wherein the first data transmtting

wdeapandsadiocat ed at the nedi cal fl uid cont RETRES2064/809611

configured to transmt the relevant adm nistration
data_intq,the nedical fluid at a freguency an

powe | e\t BB dh gprupntefortivs . SHACE Ve Pt
Saisdnaaittingl devicatodabedat thb medicalBaidebntaibertiheonfiguretitiot . 6.
The jnfusion data co i,cation s em of. cl aim
PSSR BN RO gD Lisdnedhod 1 UAAFRTCY I | s
o 180dlisMectédsuéBat iR dataarill readhii sbsdntially Within tha luinen 85
The i nfusion data conmuni cati on systemof claim2
heedith the 10 conduit is coupled to an infusion punp
downstream fromthe nmedical fluid container and the

first data reader device is located at the infusion
punp$- 8. Thpinfysiondafp eommuenicstiensysigniof sleiphwhgrein iy of

| Ednﬂﬁimoktpyg%rai 'n-p gﬁa?rgoertﬁali@sﬁakﬁmi rSlbdaft ddAfinidakisn

transm e medical fluid conprises

dedadi cation identification data, the infusion data
comruni cation system further 15 conprising: a
processor |ocated at the infusion punp and configured
t o r Bcei \Tke infiestbn dath cenmirdetivn fyseatof okindAtvhereintler ed by
an.aperator, the.entered, medi catd on, identisfication
cPROPE SPHBISLR HLOR R S Rap o b e PRESLEHE D | on
conpaet el thofilelatairedidersiedicd o Idchied ftalid iefakiotyughe i nf usi on
punp; 20 wherein the processor is configured to
conpare the entered nedication identification data

f r omgt he TeP &irdtdA dath QoduiEnisHREh §RlcknQT claf@ N ivhékemakd ON
data received fromthe rel evant adm nistration data

eehryans péInistation datp Epsmyitied it the gy disel fluidpomprises
he&Roh it fcRbndRl AndRARRE dﬁ@%&ﬁnmﬁeaﬁxﬁ@sif%fme@n dat a

communi cation systemof claim2 further
ewmssIng ng: 27

a processor located at the infusion pump and configured to receive
medication identification data entered by an operator, the entered medication
identification data comprising an identification of the medication expected to be
infused to the patient by the infusion pump;

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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WD 2004/ 088567 PCT/ US2004/ 009611 a second data
transmtting device |ocated at the patient, the second
data transmtting device configured to transmt
rel evant patient data into the nmedical fluid residing
in the fluid conduit; wherein the first data reader
wolaps/esessi s further configured to recei ve ¥Farorseaokiends1db
medical fluid in the lumen the rel evant patient data
transmtted into.the nmedical . flui V. the nd data
£ and b i "G ia oo OhRid pfb g e Fon 968
e@ERHteGBitORnEYsddarafsmitirdbnmSatibie deth intd hemedied! evant
rggrri_nj str,aq&li n.data fromthe first data transmtting
residme e fwd cdiibent i dentification data and the
r el ewadtin Bitfire Gita faded déviceR foftBerseipnctd daiceeive from the
transmtting 10 device ingl udes %?ti egt itgentgh.fi cation
medical vif én thebumen He releypuf og ? RAPPERd SRR MPdid) t her
SRABY 8 send AuRfAGaaReHeRer ati vel y connected to the
first data reader device and configured to conpare
the patient identification data fromthe rel evant

admi rl]?.St AL {nﬁﬁioﬂﬁ&t@c&nﬁnﬁx@&ﬁ%‘sﬁﬂ%f LIgiRd WwhirGAteon dat a
fromthe relevant patient data 15 and provide an alert
 tefevartt edministrgsian datm from therfirstidpte appsarittiomdayicd énchiges neliet h.
risibhfon! i 45 Rl pARATAN F 1O Bboit e TRlmitng M 2
Urther conpri si ng B¥second data transmtting device
deviratirethded patiti ideatificativn data) the Bifision datd aeramunieaiins fisemi ng
ﬁjxﬁtiéi ce configured to transmt relevant patient data
PGS PRE* i cal 20 fluid residing in the fluid
c onduiptocasortopeatjvalyicemtectedtodheaiistslamehdetalerics awder

"device.] ocated,at .the,conduit l.ocat upstream
A R P S e e
sdrdfietiatide dits ®, thd faders dentifttatiat data fronaitierelayentipatéent data
configured to,receive fro he diccal fluid in the
PSR B SleE e paficnf fdgpliticqtian da S AUt [ nt o the
medi cal fluid by the second data transmtting 25
device. 12. The infusion data conmunj cati on system of
cl ai fl-11 Thpinfesion dateommunieajiam sysigahAf fladt £ Bl dat a
foifsige first data transmtting device includes
patient’' identification data and the rel evant patient
dat a afsecond datactraneraiging dendeedogaicd it e patieniythe sepoggslata

&%ﬂﬁrﬁﬁé&%e E&%H&‘?Q%ﬁ&g&@%q‘aﬂt 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 o 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 ¢laim 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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devi ce includes patient identification data, the

i nfusi on data communi cati on system further

conprising: a processor configured to conpare the
patient identification data fromthe relevant

adm nistration data to the patient identification data

WO RHIsBHE rel evant 5 patient data and pr oRGTiES2MmoMéler t

if the two patient identification data do not natch.

defice HMfuabd Yo R} o SOHTIHE i A SoERELALn f@h™ 11
erern e conduirt 1s couple 0 an I ntusion punp

Detheveemptide: upst r eam and downstream ends and the

first and s d ta r r ' at

the PRRGSS SO E R AR ol |l RO o

slesvime pimibistrdiion datd fo thdtient idebtiicatidrOdatacfreay tha telgyatti ent

R e

The infusion data conmuni cation systemof claim 11
wherein the. second data,tnansnittinﬁ device_lgfated

at tHhe pdie Bision dap peramwnicatongystem of plin Lowrasn hes 16,

ddh@uit Blbipleano gamhsieP Ptk bebtdeh B2 upitihR AhOdovak@da chds
wherein the RFID transponder: at the patient is

i thefirsteand sepondidats pader fevises agrlpsetedhibs MSIMPEAPSy st em
of claim1l wherein the first data reader device
conprises a first RFID reader and the second data

r eadés. ddhe odusiondatp corsounicationsystqoh oRFlpim tewlkpeein theo 18.

%éﬂs%ﬂ‘]c ggﬁéﬁf &t 0‘%@1&%&%8%&1% d%%%é &H pﬁges %ln?e'dmall 1

ur rconprising: a processor operatlvely connected
adminikzationr coord ofitht patieatader device and configured to
transmt current admnistration data into the nedica
fluid in the conduit through the second data reader
d ﬁVi s, Vﬁge g@&smna&av&@&ﬁeaﬁeﬁ%}éﬁﬁl dPCThintB2ARM#Li0) ﬂﬁg 11
the secaon ata transmitti evice Ls C gured to
$edond i TP ASHE Torait A B8 PN S ESATIIRL t he
f#Rfdpsdbr. fluid in the conduit; and the second data
transmtting device is configured to wite the
received current adm nistration data in the second

datagr aﬁ%ﬂs.ioﬁ%ﬂ@&%u?ﬁngfﬁo&%ste% clafth Y ivRieifl e

comruni cati on system al m’l rein the first

- RFID transponder at the patient is writable.

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 info the medical fluid in the

conduit through the second data reader device; wherein

29



10

15

20

data transmtting device is |ocated at the patient and
is configured to transmt relevant patient data as
the relevant administration data into the nedi cal
fluid residing in the conduit. 20. The infusion data
comuni cation system of claim19 wherein the first 10

W aao#osssansm tti ng devi ce | ocated at the Paviseov/e09611

conprises an RFID transponder. 21. The infusion data
com*rqdi Lon tem of .claim.l9 erein.the first

dat a r%esgc ;é‘?& e@%’gnél%ggﬁﬁ‘rn&slggonglﬁm %ﬂecregggg S The
adufinistradion datd from drenuedicelafhuidin tisycehdiin add cl ai m 19 wherein
the first ta transmttin Vi | gcat ed at. the
a1 deond 8 PorPie Bt orSp S Fnat B S5t ' 1
pateneddinirddiation ditatn the @ecdBdldatedrankhittingt dadiced fr equency and
a power |evel selected such that the data will renmain
substantially within the lumen of the conduit. 23. The
I nf ugH.0N THA inFosioR AHM BbfRiiORoS %’;&kﬁl"ﬂf@lfajtﬁi Fhdid Zoovhigr ei n
the first data transmtting device is configured to
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 the lunmen of the 20 conduit. 24. The infusion data
woiing i bacentsyst em of claim 19 wherein the conduit
is coupled to an infusion punp upstreamfromthe
patient and the first data reader device is |ocated
at tBe i dhesifisiondaaponBnitdoR §EwMm0E 8lainy 1% wherein the first

S sl e baneat e Rlfal DENRRE REMPRRNE, 12 "

data transmtting device |ocated at the nedical fluid
contqj ner, the.caontainer .data transnjttjng devi.c
ot B e inbich e Aot R st Gt 19 R P at a
i RadeediviczlcothpriseSanTEgDYAAG. | N the fluid container;
and a second data reader device |ocated at the conduit
at a |l ocation downstream fromthe fluid container,
the second, dalin/RadhmAR: fdr i LR RIS
from the e I cal %?I %ﬁ?nﬁ?ﬁg};ﬁg‘%gﬁpﬁg ‘%_%[evant
dedairaryitiingtdevioe leates at tha patient is eehfiguredtottiansmitibe redeyiant

e . et . 10
it o B e BT o SOy S PO RURE G 1D
thhichedate willgemajpsibstantially wihin tHedemanof ghe comduitsi on punp
bet ween the upstream and downstream

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

24,  The infusion data communication system of claitrll 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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ends, and the first and second data reader devices are
| ocated at the infusion punp. 27. The infusion data
comuni cation system of claim 25 wherein the relevant
adm ni stration data fromthe contai ner data
transmtting device includes 15 patient

WO JB#BI67 cat i on data and the rel evant pat PEES2030@61r om

the first data transmtting devi ce i ncl udes patient

identifigatiqn.data, the mn|
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medicad flpid bynthecantainerdaf fapsmiting cted to the patient
for adm nistration, an infusion punp operating on the
conduit to nove fluid to the patient, the

admi @6.st (T infsion\deta cpminbnicatign systennns tlewa?s whateinthewhi ch

[ARurE S AR et AP e i SR BT °

brgis.iné the firdh end seernd slataeadeat devicesanaincatsaltat the irdyssanguemp.
conprising: a container data transmtting device
| ocated at the nedical fluid container, the container
d at azf.r arheidfisiondiad @VimeniCAioh k@ieiad clabn 25 @hctih the

| evant adm ni stration i ncl udi.n ‘gatl nt

AttiRf Rt data fig eoc%aﬁ%%ﬁ itHng deyipeinglp

Patent iddnaifieutibR ekt ald the rdllethnt ﬁaﬁbﬂldﬁlﬁ friofh thmsﬂ‘datal d
container at_a frequency and, a power :ev . sel ect ed

Eehsittngdevicn Echdsspatynf idey o dafayihe Sratgn GYSEH n
tiBed doABRsiR: the conduit; a patient data transmitting
device [ocated_ at the pat| ent, the patient data

t r an@Rracessogorfiarreddo casmrTegha Ragent éﬂetﬂif%%% datagfpqen the

fe?év@ﬂf%&hmﬁé&ﬁc%%ta%@paﬂeﬂt%éﬁﬁﬁ%o&@at@ﬁ&h &f3televant
identification data, Tnto the nedical fluid at a

patispfideisepd mqutdaalp@vcéxf thedwe paticnfdflentification dashda ppamatche
data will remain substantially within the |unen of the
conduit; a first data reader device |ocated at the
conddBt & infusienidath conmmigtinphavidge cﬁmmniczt'mtldinkwwer

dﬁgﬁ Ceg qulgi#}gustﬁrgt?ont atarn?a% Ie\égméﬁn%gtédqg‘ a B aﬁ?‘llu fluid in

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
[umen through which the medical fluid from the container is conducted to the
patient for administration, an infusion purp operating on the conduit to move fluid

to the patient, the administration system having an upstream end at which the
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rel evant adm nistration data transmtted into the
medi cal fluid by the first data 15 transmtting
devi ce; a second data reader device |ocated at the
i nfusi on punp, the second data reader device
configured to receive fromthe nmedical fluid in the

WPawePssishe rel evant patient data transm PEEUS2MNGshe

nmedical fluid by the patient data transmtting
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fataFeadar devicesonfigpreddo repdive fenss the predisal Slidia thedumenitheyat a;

&M akt BRI RHERH IR taSenft@IAfihtd ﬁ{e%stdtcs’t REPYY BTGP UNP tO
operate in accordance 5 with the iInfusion paraneter

Gaswittingdeiefit t ed from t he cont ai ner data transnmitting
devi Ggedofid §ddfrehdet aém@@écéte&& uﬁﬁp i Se oﬁarﬂi& hod

f or comTunlcatln re evant mnlst at'i’ on taln a
Fradar é@lﬂﬂc‘re@nﬂ%@mdﬁo mreivg fomths y@cheahﬂume thgdharineni the relevandn

h
PARA T W TR ifcal A S B BB it 0,
devibepand0 conduit with a | umsn through which t he
di [ d th
ETSIERILH T o e KR
tedowand gdranustrutp&tdaemhemhenttxdanhﬁmhon dta from tlmwele\ram
L&%&tdﬁﬁ afd growdg it G2 TS Ir)] %e%tide\ﬁgﬁgalaoﬁ Ea%a do not match.

29.  The infusion data communication system of claim 28 wherein:

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 iwo medication
identification data do not match. o
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Woawepsgisng from t he nedi cal

patient is |ocated, the nmethod conpri sing:
transmtting relevant admnistration data at either
the upstreamend or the 15 downstreamend into the
medi cal fluid residing in the |umen of the conduit
such that the data is confined to the |unen; and
fluid in the Ppcrmeswabothe
conduit at a position between the upstream end and

the gownshy SRT.20d. LIS ShauARL 0P S aldop data
the relevant administration data transmitted by the container data
transmitting device includes infusion parameter data; and
the processor is configured to program the pump fo operate in accordance
with the infusion parameter data transmitted from the container data transmitting

device to the first data reader device.

31. A method for communicating relevant administration data ina
medication administration system, the administration system having 4 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, the administration system baving an
upsiream end at which the container is located and a downstream end at which the
patient is located, the method comprising:

transmitting relevant administration data at either the upstream end or the
downstream end into the medical fluid residing in the lumen of the conduit such
that the data is confined to the humen; and

' receiving from the medical fluid in the lumen of the conduit at a position

between the upstream end and the downstream end the relevant administration data.
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