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WO 2005/118032 PCT/11 S2005/013090 1 APPARATUS AND METHOD
FOR THERAPEUTIC DELIVERY OF MEDICATION DESCRIPTION
TECHNICAL FIELD This invention relates generally to an apparatus and

wonethod¢as2programming medical 5 devices, and, more pamicoiashpto@pno
apparatus and method for programming medical or infusion therapies for
a medical pump, such as an infusion pump. CROSS REFERENCE TO
APPLICATIONS This application expressly incorporates by reference, and
makes a part hereof, the following 10 U.S. Patent and U.S. Patent

Applications: U.S. Patent No. 5,842,841: U.S. Patent Application
APPSR N TEORERR OB A PEMh LY ERS KB MEDICABIQN

Application identified as attornﬁﬁg{ggm] ber EIS-6091 (1417GP935);
and U.S. Patent Application id rney docket number

TecEN00%81EE41 7GP936). 15 BACKGROUND OF THE INVENTION
Medications, both drugs and non-drugs, may be introduced into a patient

withth VRSt ST ERR6H Hetn . SIRARAS VL BRPoF Jthar trauspe medical
devicer dich hteyipescHiolydven ppatientisinesthod ser poogrammtiogucdital or infusion
mam&déﬁﬁéi&@dé_ﬂ%awm immeghate, ha.gncourage a faster patient

response, clinicians may introduce drugs into a patient at a rate or

dosage that is relatively high. One form of a 20 relatively large rate or
CRW@E@EN@&&EIMHEIW@ bolus dose. The_p_urpose"of thc_a bolus

05615, $011a5 G A NAGRN A RSP RN G ALAIIQRANY, FEHAID AMRGFng

of drug ageliverles Into a patient are made to maintain the$resence ofa |
U.S dRagnheahRntastar e st el s d¥ adifgrdd dreSkRBiRR} agplication
identifRinie aanaeydiRiverivgmber FiSa0000MICEBeRY SURLIBLttar & ppHintien adwdficd as

attor%ljg(\? gﬁé) CIH‘E n%%@%tﬁfﬁdéﬁ ?f" y&"ﬁ%ﬁ Eh%‘ﬂysb ﬂ&gnm%él?c%ﬁqwt@{e&% attorney |

In the patient to a level at which it can be maintained. To establish

dockef guppheridirafee (Id0Rieians may deliver drugs into a patient at-a

relatively high rate or dosage. This initial relatively large rate or dosage of

%aﬁﬁ W ing dose. The purpose of the loading dose
BAGS® establish a'level o %tfggation in a patient, after which a maintenance

dodedisations. bedtrrsgramnaRrings B Priioristosk s PrisaiMilgease of an
nfulAbACRliveTed withdlwicbokarsitio 3R don g OEtesl euRSIaRee s alfonse
to AN DR LY SO YAV ENOUR, SRIGHIRl SO CHIANE S, OF AN ALV BSsonse,

clinicians may introduce drugs into a patient at a rate or dosage that is relatively high., One formof a

relatively large rate or dosage of medication is known as a bolus dose. The purpose of the bolus
dose is to hasten or magnify a patient response.

Additionally, certain types of drug deliveries into a patient are made to maintain the presence
of a drug in a patient over a period of time. These deliveries are known as maintenance deliveries, or
maintenance doses. Prior to a maintenance dose, it is sometimes necessary to quickly bring the
quantity of the drug in the patient to a level at which it can be maintained. To establish this
maintenance level, clinicians may deliver drugs into a patient at a relatively high rate or dosage.
This initial relatively large rate or dosage of medication is known as a loading dose. The purpose of
the loading dose is to establish a level of medication in 2 patient, after which a maintenance dose can
be used to maintain that level. A bolus doge or loading dose may be delivered with fluid of a drug,
non-drug, or test substance, and may be given by intravenous, epidural, subcutaneous, or arterjal

Toufes.
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WO 2005/118032 PCT/US2005/013090 2 Modern infusion devices

provide for the manual entry of data into the infusion device, enabling the

device to control the infusion of medication into the patient. The data

wprosisleckissuch devices describes the infusion therapy, and-mchide13090

parameters such as drug volume, infusion rate, and the total time for

which the infusion is to be made. Some of these devices provide for the

entry 5 of data reflecting multiple regimens, thus enabling the device to

automatically control multiple infusions concurrently or sequentially. A

limited number, of infusion devices are equipped with a memory which

mabfSre fariomdeicerapieiiestan tharaatatipriBUSE drGsiie phetiséesion device,
enaiBinghthedvitescanabie tedlifigianteraratopaname @ticalariomaseamdatd such
aoEO0HRURNE RENSARLIBIANE eI ObNG 4K GBS tycion rte

provides two distinct advantages to the'c |n|C|an.Sl‘—l|rst, pargmelfer‘ a%a ’
and the (pigLtinae faraghistitiainfroian e baamtisrySamaRideesrcipdens ropvidedatieshtry
of dite jpdcatingtentipla rddiiansihhee MM ANRRAY HNBiREB0e iGRHNANRIpl
inﬁ;@&?go‘{-ﬁﬁ%ﬁ%ro&_ %@Mf&eing faster to program than

ped |

non-memory-equip ntlision devices. Second, since parameter data

maf} BEnkedre et teuitre ccfripRsAtYidf spmemasterddtariay store
pmM&MMWM¢mmgim§a?wm6§ssem" ﬁ%zﬁﬁé@ﬁﬂﬁ@(&#ﬁo;ecaﬁ

minimized. 15 Memory-equipped. infusion deyices ena e.recall of safe
ra b L S A TR vy e g
Provéfes o tistisg idienterssdo BaeliniiaricBisshnetimitetidasative)Sioregdediuickly from
the Bian6H Ginisinion HsIaniesdinese Heyicas.Bomeyernde MRIPHUAES Dfipped
.nfuaglrlla)é JI%r Stﬁewg rage or reectall of atlgﬁgaﬁ%/ofda%ta Whl%}{jé%rowde for a bolus |
s O Toaaing A0s e TR TSO R Pt th ST RTOPE L iR R EHER B R anchigseupped
infupignsieyicdsoRes Wdstingr fordingrdosendydrayyrdbdndireirereigheone dfcthe-entry of
pardh@¥iE Batl B YA ARRIOVIRe AL Bl iRiaReaking R GHNGIAR BRICHeY R mized.
Meggsg oriloagin%sdosg theraé){}l?%i. Ac.cor%llrglﬂy a need has arisen fora

BOHEFSIRRSH AR SR B SUR RS Vi fE LABF e hBraE AF BisReling the
needifssdiumay koslivipoon@iiviersiopothecamedddta i tbedndrmone Gfde infhsionage
of sEAMELInRUGH Be.puice would provide for the recall of safe bolus dose and

data, 25 and therefore would provide for

Ioaﬁer; %os,e infusion therap ]
ot IR 4 ARV BTG o eV S R AL R MRSRER it of therepy da
whichptheidn fves bhleded trdsadngaiosomfrgontBiidicioresn sfosibmddices do not
storMRUGR BEQVIFRS Rl QB meRe G NG iRk '&%ﬁ%@ﬁﬁé%@@&é%é}%%&?{ provide for
loading dose infusion theragh/ data. Such a device would provide for safer
3“%“&1?%@&%?6‘%?&88%‘& tsoRsis Bodunipss e @irician-entered data
to fecoringbndecephnamiste fdimitsnstaieddnthiefddvicksicaediolyrovides for the

storage of bolus dose and loading dose infusion therapy data in the memory of the infusion device.

Such a device would provide for the recall of safe bolus dose and loading dose infusion therapy data,
and therefore would provide for both faster and safer bolus dose or loading dose infusion conirol.
Furthermore, the need has arisen for a controller for an infusion device which provides for error-
checking of clinician-entered bolus dose or loading dose infusion therapy data. Such a device would
provide for safer bolus dose or loading dose infnsions by comparing clinician-entered data fo
recommended parameter limits stored in the device’s memory.

Additionally, it is common to provide a medication to a patient in response to certain patient

and disease conditions. Under these circumstances, a clinician is required to determine an



30 Additionally, it is common to provide a medication to a patient in

response to certain patient and disease conditions. Under these

circumstances, a clinician is required to determine an appropriate infusion

therapy based upon the condition of the patient. Sometimes, the amount

of time required by the clinician to determine an appropriate infusion

therapy can be substantial and may delay necessary treatment to the

patient. Furthermore, there is a risk that ti3e clinician will not determine

the appropriate medication therapy for the particular patient condition. For

this additional reason, a need has been identified for a medical device

that will provide pre-programmed infusion therapies based on patient and .
EBERIBH dalta EXafTple et BiimeAtS A Provide d i Bolve tHeaw dfgamount of time
eihersaroblemsinS UM wARY QR HE INENTIONEXxamplean be substantial and may

%e .abp 9{%@%@% @éﬂ 11%(‘:?\41!(9%19n a%%(ﬁ r?zt;l'lt%l:r%{c%t@e zg“gcgmae%%? '1fa?tr the clinician will not
programming an operatlng_}n ica oievu_:es.T e system an metﬂh_ooll
AP B dRY T AR G pBrate me dicas Helat ed SHctaag infligighy additional
PLBIPS: It acoerdancriwith-a first aspret akthe prasent iavention thefensed infusion
%rovide a controller fogda}:og(gg%ra able medical pump comprising a

TeTapics based on patent & ;c@i& . .
memory having at least one preloaded patient profile and at least one

preloaded BoRAmtibHiETie. Shiel nehior) fhHler Haviiy rasssciated
preloaded medication therapy for each of said profiles; an input device for

r@%j@pr@?lﬁ_{ ,ﬂ_.qg@(@%g{g@ing at least one of patient profile data and
condition profile data correspondable to a specific patient; and a

procesSeRTF bVttt IBastonE DS AP prefoateerhiadiestivy o programming and
therapiesihasedoen caidr received profiedadandn aecesdaneeowith and operate medical
SeG Qsdgag%%tg%%m%}p{jeﬁ%gt invention, there is provided a medical
system for ther‘ape’Utlc' dell rery of a medicament comprising: a disposable
tube; aldisposible valbetforhachanicHleptmprelermisn copfiet waviesgaigontroller for a
WHRErARIATIR m&%ﬁ%@%&lﬁf'%lﬂﬁ%ﬁ@% fRANGSIARIEHD SAIARUMR preloaded patient
element; a processor; and a memory for cogperative interaction with said _
probisapd, dalerthensoRkertdrapdtiopenelily stipatemenroberdifying an associated
oRngitien prafilasoAnR-apyagsasiatesmadisaiimastharanydodatdeast RRiving profile
of said plurality of profiles Wherein(épe %ocessor 's_operglple to select an

4% )

RN e SR R B RS TP o BRI il G gormespondable to a
spedific faitantahd aceescance withhathittbaspeekobiite gresdnpreloaded medication

REMLSS SRS e programming 2 edial tera

In accordance with a second aspect of the present invention, there is provided a medical
system for therapeutic delivery of a medicament comprising: a disposable tube; a disposable
electromechanical pump element connected to said tube; a pump interface device operably
connectable to said pump element; a processor;-and a memory for cooperative interaction with said
processor, said memory comprising a plurality of patient profiles and condition profiles, and an
associated medication therapy for at least one of said plurality of profiles, wherein the processor
is operable to select an associated medication therapy based on received profile data for a specific
patient.

In accordance with a third aspect of the present invention, there is provided a method of

programming a medical therapy in a controller, the controller having a memory, a processor



and an input device comprising the steps of preloading the memory with at

least one patient profile and at least one condition profile, and with an

associated medication therapy for each of the profiles; receiving profile

data comprising at least one of patient profile data and condition profile

data for a specific patient; and processing the received profile data and

providing as output one of the preloaded medication therapies based on

the processed profile data. In example embodiments, a medical device is

provided for delivering at least one of a bdfus dose medication therapy

and/or a loading dose medication therapy to a patient. The medical device
comprises a medication delivery device having a memory, an input device

andl anprass skoiicT sempitsing iigssisnsl oS dudlondingnibdiszaiverthehpie el one patient
ArdapshpNg RLA BRI ARSS PRAAURR (N6l %%s,@&‘?é{%rd%&ﬁgéﬂ%nd@é&py for each of

medication therapy. The input device of the medication delivery device N
faerpdde s isgraN D Arathe dsra FermatvSeAlrsanen ohenisyt marbletRaa and condition

preglai-RABMLIGISATE FRESCHndNSoBEQIRS IR RRENARTPRoNE MREeMAG oviding as
program parameters to the preloaded medication therapies. The Frogram

SHiRHRAPE s nralRadrd dessieaHauireBis thatsb s i PRI E il selai

any ongé: ohamedication:type asmiedication concemnttations amedigatiGnone of a bolus
%EQQH@Ei@cﬁ'aéﬂql%"]%kf;;@'a%%'ﬁ%%\fé?éﬁm& L 101a% bolys yolume, %%%le%? "AE wRaical device

timing etweeq.eb_o us deliveries. and a patient welght.fTﬁe rogram ’

peiranietet et ARG BosE Hie die i tRERSY: may eBntistise atdenstocessor. The
ayhoenes @m{meﬁli@aﬁ onctypesa mme@&aﬂ‘anaﬁmﬁemé&tmbadgaslsiﬁlgq@tﬁ&ei on therapy
\é%%pg k‘%dl @%‘5&9 %8&&{%‘;%;&&3%&9“%%% ?&D%F A %&E%Eg’p e%g\rf%t\fe .ﬂ&’ics receives

maintenance volume a maintenance time, a diluent volume, and a patient

WERGHE: TP & Pro celdsbr coltipare S te et EReb progra aranters feeived. the
m&mmamﬁaﬂ;mehﬁegtwm therapi egz;atheqasr@egﬁg@ﬁmaw previdecanherapies.
alarm. ﬁ&&%ﬁ-&ﬁ?%&%@ﬁs @3&%&8@%&&%&%&%@!@5}4 %%ﬁg@@ﬁ@%@%&% least any one

alarm !nodulefor triggering 4 an alarm when at least one of the program
FardrRears for the' fitet MBUICATIEHN tRerApy T8 BER&He 80 Paraheterdiifibeps volume, a
thazpﬁeleadeﬁwmeﬁiﬁatim,ttagfapjg&zwm Blapmidnayibe adofi:alarm-oma
hard alagm, When e alarm s 8 50ft alarm, the controller. allows the.. . ieast anv one

delivery of medication to the patient based on the received pr‘ograrkn ‘
Farameteis o T e o petttr HoWET e HoEes Halréthe dptiorPtdotliratiyiofose rate, &
the:iprogranm parameters.aftar reeeivingansoft-alarm: Gonverselyinwheniluvent volume,
the Ql&g&i@@ hard alarm, at least one of the input program parameters

typically must be modified prior to allowing delivery of the medication. o
After th%fﬁsfd%%afﬁ%eﬁfﬁa%%@%@éh\;@% PrEGTAR patRiete i aended medication

preloadedimedieatiomay provide an alarm. In one embodiment, the medication delivery device

may have an alarm module for trigeering



therapies the processor may request authorization prior to permitting the

delivery of medication. After the processor compares the received

program parameters to the preloaded medication therapies, the processor

may develop at least a part of a first medication therapy based on the

received program parameters. The input device of the medication delivery

device receives program parameters for a second medication therapy.

The second medication therapy may be ose of a bolus dose medication

therapy, a loading dose medication therapy or a. standard infusion

therapy. Again, the processor is provided for comparing the received
RrogrampRramelersfer ding.seepnd medicationtharapyte.thepreleaded is owside a
medication ther %‘&%zé%%%ﬂ%@%%%P%%Eesgoraé’s[ocesses the program -

Barameters or the' second medication ﬁi\jerapy.. the processor may issue

an alaricagdeseribed aboverpritmay develophat. eastra pagtoft glarm, the controller
sesond.medicationr thesapy hasetl: 0n:the receivediRregraR P AMeLe Sameters. The
Additionally, the processar may develop a delivery. schedule for delivery. . iving
of the Tirst medication therapy-and the Second medication therapy. A &< eeevme 2
programmapteiiisionpimp faving armemongt dnsinputdéidceraher eeram parameters
PreIcEsseLisHPravidrd ferdelivering atleast.ane: of-aibelus dose
medicafion therapy and a loadin @n}gsg(vmaedi‘(:@_tion tper%BX to¢ Egati?n%f 4 medication
The mémory of the mfusion PUmp is prefoaded with medication therapies meeeamon
foraridedst URecoParBolus do se medicationotie repaha atliodding dobmedication.
medicatigs tieraltekhe inpULASVICe -FECRIVES PIAOFANMPRIAMELSrs fREa medication

first med% ation theraP)V/ for one of th.e bo‘lu§ dose mﬁldi ation. th%ragx B
nerapies, i .633'@(2@5?01’ jaarint df‘;“x’ﬁi";i}t}f} at cﬁ%’f d part or a E{ﬁl, medcanon Gf&ﬁ}i sanstd on the received
and the'loading dose medication t eraBY, and the processor compares
thesracaienrsrtogram parameters to the preloaded medication therapies.

5 The programmable.infusionprumpbasa plirality.of ndependentieiers for a second
programmable pumping channels. Each of the pumping channelsis .. . e
L
Medicatich therapy the loading sdosehiegicatio e rdpy andicaostemerdrd provided for
infusion s therapyi i one.embediment; athieeehanglpdmBISIRIOWOIR e prelcaded
as(§uch: tne‘firstwpg ,pirﬂg channel of the infusion pump is pro rammable R
NHECAtion LNes E‘z{ﬁ@bu " %E;E’“ ht %7{0 Hueiiel) ﬁrecessse. U‘:Gdf)iﬁgl Zl?‘ﬁﬁ)& ’El;‘ﬁi'.‘ ers or the second medication
or delivering the first medication therapy for one™of the bolus” dose
Higgicatisritherapy the 1o adihg tosermedicadonreyimdnanda Starrdret 2 part of g
infusiomibrrapy;dhesecondpumping-ehannekof thipfusion: dis:sily, the processor
@mgfg,blgs for delivering. ond medication, therapy for one of the bolus .~
e iAo oty T Aehel Bod SN ek, At o e sson
Starierre, ifigiBn regimen; and, the third pumping channel of the infusion

pump is. pregramraaible-foridefiviepng-athird-reedicationiherapy Jor.ane Gfocessor is
EQQVEJQ%L%J%Q&)G%%GYH}? .E !??‘&g{] g%@e(ﬁ"’}RdeéQ { olgaiglegg,aq z%;sﬁefz%}&mpy and a loading dose medication

therapy 10 a patient. The memory of the infusion pump is prelocaded with medication therapies for at
least one of a bolus dose medication therapy and a Eeaﬂiiﬂg dose medication therapy, The input device
receives program parameters for a first medication therapy for one of the bolus dose medication
therapy and the loading dose medication therapy, and the processor compares the received program

parameters to the preloaded medication therapies.



medication therapy and the standard infusion therapy. The processor may
develop a delivery schedule for each pumping channel being utilized A
system is provided for providing a bolus infusion therapy. The system
comprises a controller for an infusion pump. The controller has a
memory, a. processor, and an input device. The controller may be a
digital assistant. The memory contains preloaded bolus infusion therapies
for a plurality of medications; the input device receives program
parameters for a first bolus infusion regimen; and, the processor
compares the received program parameters to the preloaded bolus

infusion ﬁ@%@%‘ﬁﬁdﬂ dhememeny:Rf the @gnyqt@roﬁnngaee&mm%m@%m% le pumping
Ehtroller is a ternal con?ponefnt of the infusion pump, and.in another
&

Bdimant the %BHWB‘I’P& i§3 88 p: ‘r‘é‘*t‘é“éﬁ&“&?sﬁﬁét“% ShERE TR pR" teast one of
ifrfuSidim pmprénichioth émbadimentsdihe dontrollécdevelopspa first belusiard infusion

'ﬂ@#ﬁb@r‘izﬁhﬁ@&é!b@&%!!@%%e% the:fits QI%J& Mug&nam%mpmém;%mp ing charmel of
infu system is prowdeg or prowdln%ILB hﬁgadm g dose

TGN ARy, i E)RALIA ol HEE A B OIRIEr S dslghor of e b
pompahercontrotier h‘iéwh@d@gnf@monymaaprmcegsmn andl asanput dévice. thciam the

T&%Mﬁﬂ”d mg%geoatmgm @ssistant. "meam%@éyoc@nwn&@rﬂgm medication
ading dose infusi n th I'aé)l sforaplurallty (?f medjcations ; the input 4
RS TECEEN bro i By AMUAEHE Top Vi YRt i35 ISR ey an e
r@@m@h;ﬂm@ﬂﬁm 1pmce§éoh€ttbmbaresrﬂaesr@u@m@d progeam parametersammable for
Q.the ;ml@@f@@@k!@@%mmﬁ infusion therapiesindhe. Memen:ohibeie ioading dose

troller. 6 In a flg }embg C{'nent the controller is an internal com onent
GFHETIHL TS O SHe '3 SLERb SHBOh Dt CM Ofer 4 Cclver schecal
é@paﬂat@mnd%zdt%ni@t compaient from the infusion pump. In both

embodimentsthe Qﬁ?@%f&%l?ffﬁeﬁ!@@%ﬁ firstileading: dose.ifusion theraRYcomprises a
and trans its thF first Ioad|ﬂg doseu: Llismn thera}~ y to the infusion pump.

OFHEY 10d of programming a NI fUSTORTHE A TR A USSR BurRp 1§ oyt device. The
provided "Ehémethod coriprisésdthestepsofzprovidingsa bontrolferion therapies for a
having, aMamRY:AsPFACEsSAr RLdndaput.device, wherein thememaroius infusion
is preloade W|th memdlcatlon therapi es for at Ieast one of a Qolus dose
e Eat BT tharapy Ahd a IBAIHG dbsE fhaticatiuh P diter Brotiditig %&#Oﬁd@d bofus
reteivingeaefirstisétcofieprograripardmeters for a first medication therapy

that is enefthedalis.dase medication.therany L@&g&&%gl%qm&g@@n pump, and in

qlcatlop geglmep protyjlm for compari %pthe received ge
BAramctare {E e Bretiada tedidtion therapes A e phocegder, BHeion P I

pﬂ&w@@gdmm@@eﬂn@&ﬁeamwhemm Heastionecofitheprogtarmsmits the first bolus

patametersforthe firstimegication therapy is outside a parameter limit of

the : - : e :
A system is provided for providing a loading dose infusion therapy. The system comprises a

controtler for an infusion pump, the controller having & memory, a processor, and an input device.
The controller may be a digital assistant. The memory containg preioaded loading dose infusion
therapies for a plurality of medications : the input device receives program parameiers for a first
loading dose infusion regimen; and, the processor compares the received program parameters to the

preloaded foading dose infusion therapies in the memory of the controller.



preloaded medication therapy ranges. Additionally, the method provides
for receiving an override to the alarm. An apparatus for p ogramming a
medication therapy for at least one of a bolus dose medication therapy
and a loading dose medication therapy is provided. The apparatus
comprises a controller having a memory, an interface and a processor.
The memory is preloaded with medication therapies for at least one of a
bolus dose medication therapy and a loading dose medication therapy.
The interface is provided for receiving a selection of a. first. medication.
therapy type comprising at least one of a bolus dose medication therapy

and a |0@9i@@;ﬁ%’%@;%ﬁﬁéﬁ%?@%@}%@%@s%@dn‘i@ﬁu@f&ﬁ?ﬁ%ﬁt Rrovides dnRWump, and in a
screens s ECéfIC . to pro ram Parameters for the medication th%a
5 e

re parameters for the medication therapy type .~
chiedl. ARetksd bFpr n%?n&gﬁﬁpﬁ%‘éiai%%'ti8%%%“ér‘é“’6§i’ﬂ‘?€éi“c6%’tfg’li%ﬁ gpion pump- In
arvinfusioripumip is providedl<Thermethgdeompfisesitheistep:rapf and transmits the first

providing a contiplenhaving |-memery,aprocessor and an interface
device, wherein the memory is ada te.oll to be preloaded with medicatio

therapie<'foF AtISASH GHE S 2 58IUE G586 Wadi ARS8 HEFER) BR¢ £rovided The method
loadling dese: rredicdtior.iHerpyrproViding far aeceiving @firstssor and an input device,
meglication therapy type,complising.atleastone Rl #:H0ls H088si one of a halus dose

meqifatg.ont erapy and.a Ii?agirg ‘dosnﬁ, mte‘dic‘at_i_o.n the(apé, a@& coiving & first set of
prVidig for dieplaying drut Scresi et afioWsHor receiving prsghdns © frst set of
paragietersrrelevantto thetirecéivet mbdication:. therapy e Wimethedrsflication therapy
preleading @ medication.iherapy; é&;@?x‘@@!@@@r@l&m@piﬁi9§Qﬂé%&i_%ﬁ%rsgra1n. parameters
method comprises the Stfﬁ§,0f providing a controller haying.a memor 2., e &
prcHSSbT At B BT deVAEk WHERRIH the milF i< Eagdniisgy ™ an slarm when a
retrisvalblyistorimgeoneroranores preloatiet meédicatichetherapiasifor grameter limit of the
|e§§§i%@dq}éﬁc%@§tg&§ﬁ' %ﬁg&@.aﬂ@cﬁltmﬁﬁﬁ}?ﬁﬁ%ﬁomﬂgm@sgQﬁ@eceivin g an override 1o
m%dication regimen,; providing for receiving a set of program parameters

for'& Hiadication therapy that describes at least one of a bolus dose reed

at,n therapy wndadoddingdosenme, o edidativmginseny afrd, sproviding fof @ bolus dese
refrievaiby §I0HN0he Pragram:Raramelers e eIV A, CORINBFRIOr comprises 2
a program able infusion pump is provcgo_leq. The controller has a_n;eguor b medication
ant U d8VICS ATt 4 Prote 8B THE Wieiory & prl dXaRe Witk Bpfeasy 1 medication
orteeofpaploralitye@bpatieatprofiles amdconditioriprefifescfiesndernorsdication therapy.
mayfurther.be; preloaded with i pluralitv:ef agsoeiated MRHCAMIORMy type comprising at
theraplos for 2 pluraliy of the pratlles, The INDL dovice tepelves BTG tre proscssor
data comprising at least one of a patient profite data and a condition”” “™ ™ ‘
profile Gatarfdsasspetifio ratiantzamd thenprocissor processetdthey type chosen.
received profile datp and-pravides asutpit amedication therapy.pPasefusion pump is

on . - . . - ‘o .
provided. The method comprises the steps of providing g controller having a memory, a processor

and an interface device, whergin the memory is adapted to be preloaded with medication therapies for
at least one of a bolus dose medication therapy and a loading dose medication therapy: providing for
ceceiving & Grst medication therapy type comprising at least one of a bolus dose medication thevapy
and a loading dose medication therapy; and, providing for displaving an input screen that allows for

receiving program paramgters relevant 1o the received medication therapy.



the processed profile data. The processor selects the medication therapy

from the preloaded medication therapies corresponding to the preloaded.
profiles. The memory is also preloaded with a plurality of medication.

profiles, and with an associated. medication therapy for a plurality of the
medication profiles. Generally, the preloaded medication profiles

comprise data for at least one of a drug, a non-drug and a diluent

Additionally, the medication therapy generally comprise at least one of a

dose, a rate, a concentration and a medication type, The preloaded

patient. profiles comprise data for at least one of a patient pain state, a.
chronologic age, an age group, and a gestational age. Further. the

preloaded cor]dl tion rofllss comprise data for at least one of a medical
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processor. IFhae memgr Yy is prejoaded with at least one of a pIurallty of
patientprofies aNd EERd IO Y6 MEY“and for each profile the memory is

further preloaded:withzat degastoné o8- bolysimedivatiohdhBrapyantbahas a memory, an
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com J’ISII’] at least one f a_patient data and acondltlon data for a.
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provitlediastbutpiss aleastrorie of therpiiéloddedripolusviddien:therapigis data comprising
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profile data. The coptroller selec the medlcatlon therapy from the
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pregramming:aniinfusion therany . a.contller fiaving a memory, a
processor, & and an inpL t devijce is %owded e method compnses the
t

steps of. ProViding for relbading the BB With St Fe4St B s gpd with an associated
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The preloaded patient profiles comprise data for at least one of a patient pain state, a
chronologic age, an age group, and a gestational age. Further, the preloaded condition profiles
comprise data for at least one of a medical condition and a medical disease state.

The medication therapy provided by the processor comprises 2 medication type and delivery
parameters. The delivery parameters generally comprise al least one of a dose, a rate and a
concentration.

A controtler for a programmable infusion pump is provided. The controller has a medication

delivery therapy of at least one of a



providing for processing the received profile data and for providing as
output one of the preioaded medication therapies based on the
processed profile data. A method of programming an infusion therapy in
an infusion pump is provided. The method comprises the steps of.
providing for receiving a. set of patient profile parameters that describe at
least one of medication type, patient condition, and disease state;
providing a controller having a. memory, & processor, and an input
device, wherein the memory is capable of'retrievabiy storing one or more
medication therapies for at least one of a bolus dose medication therapy

ang) @xl%@@ngegg%rm@dh@@tm ‘therap.y whergin;ak &a%te% € controller also has a
medication therapies matches at Ieagt one set 01%_ 1gatlent rofile
I
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profile para ters A method of rogramml 1%‘%an medication therap ina
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interface devicewhekein the, nemarvis adaptediiq,bespreloaded. Withyies hased on the
medlcatlon thera Ples for at least one of a bolus dose medication therapy

aldCA T 5HMY o medication therapy: providing for receiving a first
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medication tharapyanrd.a doading .desgimedication.theranyppruviding for
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suggested "first’ e diestig R tHErAy py'for th é% ication thefdjyy o & processor
typedanmdinmedivation typedtie Erfﬂreﬂ?@dcihnwerrbempqrus@ssatﬂemswne &fr preloading the
the,steps efipravidingfer 5@%6MG%%WQ‘@&&;P%E%T‘@&%% eleVaO 8 es, and with an
recelveqLI Q’ledl ation thera yt¥pe prolvlldlnig lforr elvm? nges tog o vrofile d
(e SEPERE DRAGTAM et SFBICI oPAL el Bost8h A ReBESioh thbragy! e profle s
providingrioridemiparingatheicre celfediprogranT prirametefdadathéor a specific patient; and,
preleaded medicationtherapies; andsRrayiding for HIGSHNGsaNAIBER. of the prefoaded
wheq at lea tone og thgg %ramg ng ers for the first medication.

threnalc‘méj%h S gg’a}a“’%raime it for'th éeﬁ}%roaded medication therapy.

A method @ffﬁmgﬁémnmgnaémat\@nﬁw@ﬂléwnm thiexmiefmory pamd matehiivg. The method
the-patientprafile; witha tecommended: @Q&H%ﬂ pading.dese tharaRYs iBat describe at least

provided T &%St&c’d comprises the staps of: Em?""%"Q%aam%%”té?!'%ﬂe: having a memors,
= & g H '2‘ Ale N
havihg a MEmory-a processor, and an inpu (ifewceIU herem the memory = * i

is c%d&p@bfierom@mevawly%@min’gﬁ@n'@ drerorecsets Ghpatienrgerofifély storing one or more
ParRmMEte!s IMEQ%%&@{&E&%&%QQ# a bolus dose medication therapy and a loading dose
medication therapy, wherein at least one of the medication therapies matches at least one set of
patient profile parameters; providing for comparing the patient profile parameters to the medication
therapies stored in the memory atf the processor; and, providing for transmitting a medication therapy

that maiches the patient profile parameters.
A method of programming an medication therapy in a controller for an infusion pumyp is

provided. The method comprises the



of medication type, patient condition, and disease state, and wherein the
memory is capable of storing one or more medication therapies or at least
one of a. bolus dose medication therapy and a loading ," dose medication
regimen; providing to-receiving :sett of patient prone parameters that
describe at least one of medication type, patient condition, avid disease
state; providing for matching the received set of patient profile parameters
to at least one of a bolus dose medicationgtherapy and a loading close
medication regimen; providing for retrievably storing the received set of
patient profile parameters in the memory; and. providing for retrievably

StorNg Haia. M 06, MEMan. :‘!é{l!%[iemﬁg%ﬁa@ FeliGIS @ COMESPONYENGS ice, wherein the

between at least one set o patient profile parameters and at least one of a
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medication delivery controller comprises a processor for cooperative
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theregy;icsaid doadingidosecimedicationitherapy andea standard infusionng changes o at
th%’%pgn B@Qéﬁcﬁﬁ%&gpwp@{g&%&n&éar@%'xv ﬁglicﬂlf%gré’]@}a%‘@@ﬂﬁﬁ %{91 comparing the

the preloaded medication therapies. The medication delivery controller |s

a EofitrEfier T @ mtasion Bu‘?hpm‘f*ﬁ%ﬂﬁ‘ffﬂ”%ffbum&ﬁ%h Pl &iftyige for triggering an
puapinghehannels, andowheremngeachhohthe:pumping thanrelsitn therapy s outside a
indenpendenty, programmable fordelivgring at least one of the bolus dose

medication therapy, the loading dose medication therapy and the

standardf?ﬁﬁ%?aﬁ ‘fﬁ@r‘éwﬂ‘ﬂ% HPELTATA AR IEF SR R ARG 8XFG 8 thgpatient profile
corgct admimistrtid hadfis1O:the: fifstemiedicatiomithérapyl fer mahedicaments the steps off
T%l@{aggam&mm% far a.belus dose.medicatian ;therapy. for e v the memory is

medicament com rise at least one of a medication type, a medication
OB AtIBTH S Rbe S AHOH QR SHiE, a‘?ﬁﬂumﬁﬁl%8115‘5%6%%%“&%%}%”% ul least one
bolus:ablame, rerbolus:ratepdtiming! betweemibeldsrdelveriespand-ais capable of storing

pagigni-weight. ilg:programparamelersfor & loading;dose medicat Bpy and a loading
therapy for the medicament, comprise at least one of a medication typ
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a leading dosedime;ramaintémance rate, mdnaintenancervoliimésan 'HCE’HE?;E: s the received
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comprises an e , v , :
medication regimen; providing for retrievably storing the received set of patient profile parameters in

the memory; and. providing for retrievably sioring dala in the memory, wherein the data reflecis a
correspondence between at least one set of patient profile parameters and at least one of a bolus dose
medication therapy and a loading dose medication therapy.

A medication delivery conireller is provided for an infugion pump for defivering at least one
of a bolus dose and a loading dose. The medication delivery controller comprises a processor for

cooperative inferaciion with a memory and



10

15

20

25

30

alarm module for setting an alarm when at least one of the program
parameters for the first medication therapy is outside a parameter limit of
the preloaded medication therapies. The alarm is a soft alarm allowing
wdedivenysobthe medication to the patient based on the received jiszgesm @6

parameters for the first medication therapy. At least one of the controller
and the interface device comprises an interface module for receiving an
override for the soft alarm. At leastione of the controller and-the interface
device comprises an interface module for receiving a change to at least
one of the program parameters. The alarm is a hard alarm requiring
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Lol 1 . /IC¢ o
medicatian PRy ChANEIES B&fﬁ@&&ﬁw& %fft%ﬁJ Ef ?P&%g‘?a%%a“?aﬁq“f%‘éfépv‘&ﬁh the o0

soft inttenfatedegickliTig afalm iscdidaticd ddatn pedptivihgel chaige terhefoBiggram

paraDIR O EPR LA AL ARRABRIESS 1BE e sacendhnagicalioantherpirifde device
east one of the controller and the mterfacg %ew e cg rises,an mterfa&gth
% & s0it & & 1]

COmPRISER A8 IRPTECR AR CPTRTAV IR AP 85T SRE% 1 AL least one
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one 38 ng{egrg%aggﬁ)wﬁégﬁdlﬁg ARthe ARy nenRalithe Deldssdese: least one of the
medication therapy, the loading dose medication thfrapél th
program parameters for the first medication therapy. Atleast one of the €O

device comprises an interface module for receiving a change to at least one of the program

an e .
nirclier and the interface

parameters. The processor and memory are structured to develop at least a part of the first
medication therapy based on the received program parameters. The processor and memory are
structured to develop a delivery schedule for the first medication therapy. The interface device is
further provided for receiving program parameters for a second medication therapy for a
medicament, thatis one of a bolus dose medication therapy, a loading dose medication therapy anda

standard infusion therapy, and wherein the processor is provided for comparing the received program



standard infusion therapy, A second pumping channel of said infusion
pump is programmable for delivering a second medication therapy for
one of said bolus dose medication therapy, said loading dose medication
therapy and said standard infusion therapy. A third pumping channel of
the infusion pump is programmable for delivering a third medication
therapy for one of the bolus dose medication therapy, the loading dose
medication therapy and the standard infugion therapy. The processor is
further provided for developing a delivery schedule for the first medication
then py. The processor is further provided for developing a delivery
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capieller feran infusionpump . Jhe,controlierAas.a MeMAY «Ricast one of the program
processor, and an input device. The memory contains preloaded bolus

I EHBHR QP FTeS TS "IUFAIIY SFFIBHIGAAGHSO N 1HpATHEUZe he nerfce devic
receivesprogramiparametersiforca virstboluginfusiomstherapyhandthen parameters. A

ProcessancaMpaies thereasived-Program parmeters 1 thepreloaded s medication

bolus infusion therapies in the memary of the ‘controller. The controller is
arl HtéPnkY ¢Bpo %ﬁPBFtﬁ@ﬁﬁ?ﬁéib%madH%&wh@%@ﬁ%ﬁé}@ma\gﬂﬁa@%@ bgrepy and the
separate and:distincpeomponent from the infusion pump. The controlled
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11, the infusjon pump The infusion pump Comprises the controller. A
Sy LTI BTG oy Wt GO MnfUONT BP0y ITHE syt dose medicaion
comprisesia. sechtitetlérfor faminfosion. pamp: T ergongrellerhasathe infusion pump is

MEINQE R PEOEE B8 0l AN d, 3N NRULESVICS rgﬁy MEMQAYs ﬁ%@@@m%om medication therapy,
loaded Io?%g%dose infusion theragles for a. plurality of medications.

Tﬁ?‘“lﬁ‘bﬂ{“é‘e\ii’ BUBNIES Prop=ram %wé%ﬁ%%f& ’Iﬁ'ﬁ”ﬂrslf%ﬁbn% Y§Egessor s further
infusiofedherapys andithesprocessed o mpares thecréceivedprogram processor is further

parameters:te-the preloaded loading dose infusion.theranies NI and third medication

memory of the, i i L .
theraples. The interface device comprises a receiver for receiving information from an information
idemilier on a line set. The information identifier contains information comprising at least one of a
patient name, age, sex. weight, allergies, condition. medication name, medication type, medication
concertration, medication amount, individual bolus volume. total bolus volume, bolus rate, dose,
timing between bolus deliveries, maximum number of boluses, maximum number of boluses per unit
time, loading dose volume, loading dose rate, loading dose time, maintenance rate, maintenance
volume, maintenance time, maintenance dose, diluent volume, patient profile data and condition
profile data.

A system is provided for bolus infusion



controller. A system is provided for programming a medication therapy for
at least one of a bolus dose medication therapy and a loading dose
medication therapy. The system con,,prises a controller, a memory. and
an interface device. The memory is adapted. to be preloaded with
medication therapies for at least one of a bolus dose medication therapy
and a loading dose medication therapy. The interface device is
structured. to receive a seieciion, of a. firgpmedication th api :ype
comprising at least one of it bolus close medication therapy and a loading
dose medication therapy. The interface device is structured to receive a

meglicationtype, and the Rrocessor.is stciured. 1o provided, sugasstets: . memory. o

first medication. therap y for the selected medlcatroqtherapyt pe and
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therapy and a loading dose medication therapy recervm a first
meﬁi@&}i‘dﬁ‘t‘ﬁe‘}%&’ﬂg)i}‘e 9eE rﬁﬁ*‘%ﬁ*ﬁd*ﬁﬂ%ﬁ%{%ﬁe B8 ho fd&H’S&*&”O’“ The input device
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selected medication therapy type and medication type. The memory is
prefBaded with medication therapies for at least one of a bolus dose
medicatiérsthrerapyrandled dadingdosenmedicdtiemragimen (iFhelemethod! & bolus dose
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for the first medication therap % ype that is one of the bolus dose
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medication therapy for the selected medication therapy type. After the initial receipt of program
parameters, the inierface device s structured 1o receive changes to the program parameters for the
first medication therapy. The controller is an integral part of 2 medication delivery device, and
wherein the medication delivery device further comprises the memory and the nlerface device,

A method i1s provided for programming a medication therapy for use by a controller for an
infusion pump. The method comprises the steps of providing a memory adapted to be preloaded with

medication therapies for at least one of a bolus



use in. programming the infusion therapy. A line set is provided for

interfacing with an infusion control system for delivering at least one of a

bolus dose and a loading dose. The infusion control system comprises a

processor and a memory for cooperative interaction. with said processor.

The memory comprises medication therapies for at least one of a bolus

dose medication therapy and a loading dose medication therapy. The line

set comprises a length of tube and a mlcro elect onmechanicai system

(MFMS) element connected to said tube!The infusion control system

further comprises an iinput device for receiving program. parameters for a

first medication therapy that is one of said bolus dose medication therapy,
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md mteﬂ\ace de\gge Vﬁherelg %1 d ro}g}qsg)iréa{nqlisa;d MeMory are v e first

loChted within' saidrcentral’ rland Whérein said central compute- 1g " 1 T

|o@ﬁ?@ﬁtrehfé3@eimom;@ai%iaME tms*}el@mé@ipaﬁdﬁsanwwgimgweﬂa@ei the loading dose

deyicasdhe MIEMS iE’é@ﬁg@ﬁﬁrd%\éi%cﬁm@ﬁeﬁaﬁﬁe@é}&}ﬁgﬁi@qetr@mqgc@eﬁgnd medication

Im; 0 atln %ﬂ{]r? Lrerng, (melgraggnntv-rege ! ae%ls dl Dsable alr?]d \g“gzengze rs for the frst
i it & e I
erface éV|ce is reusab e infusion cor%r&lr stem ?

furﬂﬁéﬁﬂ%émb[ﬁ%% dh pifede Ve Raving d o4 ddisplayrfod eﬁsm@wm therapy ranges. The
infarmatianien theeperationof @@%MﬁM% elenent rand-Naning-a.I8R08F detivering the
for rece an.identifier. The |d an also_include an identification

of F' é m é/ gon rehﬁ{gﬁt ﬁ?sod% ﬁha., BTG f)?\%_:ae CaUC}i" M N aﬁl mc Jhoa mf"mf: comprises the
inférpridtion sloagtonhe @?@Qéﬁﬁhaﬁ?ﬁ%ﬁg@ck’i@Wﬁ@@ﬁé’ﬁ‘aﬂ@ﬁ Irqndan infusion line set for

int@@ggt@@@g@ffrt}a@m&M{&@@m&m{m re- Iation to the system. A. medical

infusion system is. prowgle,d fur infusing at least gne of a. balus do q
rovided for ey acm mf an in q; 1 % %no. 3Y stcm or sz ivering af least
a. loading dose. em. comprisés a disp osabie tibe a-aisposah

elé@fréﬁtéhﬁawéammﬁw@ @%‘rﬁéﬁpb@oﬁh@mﬁ% samqbae;oawwmﬁwe% a processor and a

inteeface device.aperablisconnectabledo-the.pil naﬂ@al@m@}@tuaﬂpﬂn@@eﬁa%mn therapies

a@%am'?mé‘?%{% for. G0 dl%i‘ﬁ%é@%%%%%%&%’\'t? ihe processor, The e therapy. The line
ory comprises me cation fﬁera les for a Ieas one Of arﬁ él 8

méﬁlﬁaﬁwﬁhéﬁaﬁ? rafd & dcading doseé! cméﬁf@é@s@mthmpwvrﬁéisy@féw connected to

fugther semprises-a.dispesakleseservoiraitachedkto the:gispesallentubiving program
The disposable r?servotﬁicomppses a valve which is structured to b

controlied remotely. A method is pr § d'P delivefing it medicament “Rp therapy, sald
meEtHoeE compriségtive swa@w}%wwaﬁﬁg% atilse H"émn:g s NMENISspurap comparing said
attaghed therete the, MEMS pumpistructured-10;0pekally. The processor and the memory
are housed with a controller for controlling the operation of said MEMS element. The coniroller has &
displaying for displaying information. The infusion control system further comprises a central
computer and 2 MEMS interface device, wherein said processor and said memory are located within
said central computer, and wherein said central computer i location remote from said MEMS
element and said MEMS imterface device. The MEMSE interface device comprises means for
comirolling and interrogating the MEMS element. The line set is disposable and wherein said MEMS

interface device is reusable. The infusion control system further comprises an input device having a



connect to a pump interface device, a processor, and. a. memory for
coopera ive interaction with said processor. ,he memory comprises
medication. therapies for at leeast one of a bolas dose medication
therapy and. a loading dose medication . therapy. The pump is activated
sin-> said pun interface device to deliver said medicament according to at
least one o' said bolus dose medication therapy and said loading dose
medication therapy. Othe apparatus es, system's, methods, and
advantages of the example etnbodirnents will be, or will become,
daog%%\rjgr_lt to Eoril,le_Th;a}\_w/ing_(‘)rdinaréw/aSkill‘it,thg art upon examination ofthe
FoEWitiat “BfaWings And e thild deseiiptioniti& imbntletcthardiistn s eader for
radditionali dpparatudesisysiemsy shethods; andiadiiantages inclddet: element, such

aWﬂDiDM%L $Q{J Pﬁ%&@[@g\%ﬂ?@ lQi!jpl%c@@Q H%IQEI f%(p‘! %%ﬁ%n‘ﬂ@@%k@!?m@% operation
ai?‘ﬁ protected by the accompanying claims. BRIEF DESCRIPTION OF '

EBRAWING SR nVERTSATCER S Befter iffderstood. cairn eterence to
the fohow'ingt dfavtingsisThe poormdpdiients:inthe drawingst areshetiose and 2 loading
d.&%.ces{if’@rifl¥$¥91§%lﬁ;m%@%p9Qﬂﬁd%‘i@%’rﬁech%ziﬁﬁl)@glgig %Q@QQ%@%AXL{,& pumyp slement

illustrating the principles of the present invention. In the drawtng?, like
“Fatereics ritithe Ats dBEIgn4tE EoiBSPUnaR Parts throtghdgt terume clement. 2
oeeveral: yiewsniN@:2 0051808 2:PAFAIS2005/018090c:4 5 F G Inisnavry comprises
oflawghartdepicting one ,embodiment of the;medical c%ﬁé{%c%g_%g rammMiNg..ding dose.

.System of the present invention. FIG. 2 is a flowchart depicting another =
TEBOSATOf the mediedlYeviea BrbE antiiing: Sy St of thisprdderite disposabic
i Eriti o p B G r<Beis<ar frontrelevatione vibwhof enemedicakdevied@ndmotety.

controllefdiged:inthe; systemuefh vIhe Presenlinvention. FlGud i8hprises e sieps of
get)éctlon of a therapy selection interface screen of the Séstem of the

d H et PPl ) ; T i e Dot 4 . ol Ao .
SIASER IHOBATA: FIET B s B ABAICHOH oF & tlnd erity deraBRPorgy o © operhly
cgystene efrtherpresent irventionr kG FEIG6 isracdepictioncopome e interaction with said
m%&%@iﬁ‘@lﬁz%%@ @&Lﬁ{fﬁ]is §fﬁ§£¥<ﬁii&QQ;§Xé¥%§‘féﬂf }h%ﬂ[%@%t{ &Q%ﬁ!i}l;?&e medication

e

thFIG' 7isade jctioin of another embodiment of an alarm screen of t

erapy, and @oading dose medicalion therarve |06 : activpied Hsing aa = interfac
S{jdtert of tid Brasenit ivertion. #ies s atidpictiol of an dtitRotizafitip nerfce
d@épeécndgﬁth;es@ﬁgt@ﬁip@ﬁth@apmggrgtmazémmme of said bolus dose medication therapy and
said loading dose medication therapy.

Other apparatuses, systems, methods, and advantages of the example embodiments will be, or
will becoms, apparent o one having ordinary skili in the art upon examination of the following
drawings and detailed description. It Is imtended that all such additional apparatuses, systems,
methods, and advantages included within this description are within the scope of the present

invention, and are protecied by the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be better undersiood with reference to the following drawings. The
components in the drawings are not necessarily to scale, emphasis nstead being placed upon clearly
illustrating the principles of the present invention. In the drawings, like referenice numerals designate

corresponding parts throughout the several views,
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15 FIG. 9 is a depiction of a channel selection screen of the present
invention. FIG. 10 is a depiction of a scheduling screen of the system of
the present invention. FIG. 1 | is a depiction of one embodiment of a
wprodilgdadacentry screen of the system of the present invergionuEt@Gs4R3is0

a depiction of suggested therapy screen of the system of the present
invention. 20 FIG. 13 is a depiction of a pre-programming screen of the
system of the present invention. FIB. 14 is a depiction of another
embodiment of a pre-programming screen of the system of the present

invention. FIG. 15 is a flowchart depicting the pre%)éacj)‘%ramming ofa.

coRtfolldr pfianeisrstenirinanee W@%@Hleﬁ%’ém?’o‘ﬁ? B YRR TG
of thapRkaeriatebasiment of the present invention utilizing a disposable pump.

FIdt 515 diagtam, of NS ARRRdINSThOTIBE AIRERL enlighn,

uti%(l%gzés i?s%gga _ed%%cr?‘n}ég. 30 WO 2005/118032 PCT/USZOOS/OI%C’)O%
systepgaDIT HISEDIERCRIPTION Referring to the Figures, and specifically to

FIGH;. B andidntheramie ehowmiendinachwits ddbatifyiiigrasstombesygtem of

methods for Rrogramming a medical device to deliver a medication
the Eiﬁzsent mv?n 10%1.

erapy 1o a patient. A person having ordinary skill in the art would fully
unBEfsfarcrtAeRieHERTES A8y TR IS MERRGR EFaTt G P & TFLRG the present

inveRiBgIramming of any type of medical device to deliver a medication to a

PaipalsFol JIUAYe PHIREREP O APl ielRl ddRe HRtiRNRaHsES on
an‘infusion pump as the medical device to deliver a drug and/or a

noRlGrdyiscrtiepistere f ore ptkedimpal picer SkaBrersn pilhsisyssBmpthe present

mveldRrporate a variety of types of medical pumps, including but not limited

L G O DD, AN P8 CARBR PR Athe presont
sylji:r]i e pff’mpsl? ana & apply to elivery mode applications such a
invemttoavenous delivery, intramuscular delivery, IA delivery, epidural delivery,

irmrigagon of fligiSRACE 2 AR REIEE RSO URY ¥osYA B8 tis pestdGn\3ntion.

lusgaics,ons smbodment ot fne Medcal deyoe. 10,0 e pigsent

) mo e present invention mcorporat_es a
meBitaiois dakption e icehtduinessrrro e 2 YTBwTY B RERTGHIT2RuD.
ProgResArid f RBLAR NGB ABYIGR K pliEd AR BEE SRWBRS the system of the

present invention.

FIG. 12isa dépiction of suggestad therapy screen of the system of the present invention.

FIG. 13 is a depiction of a pre-programming screen of the system of the present invention.

FIG. 14 is a depiction of another embodiment of a pre-programming screen of the system of
the present invention.

FIG. 15 is a flowchart depicting the pre-programming of a controller of the system of the
present invention.

FIG. 16 is diagram of another embodiment of the present invention utilizing a disposable
parmp.

FIG. 17 is diagram of an even further embodiment of the present invention utilizing a

disposable pump.
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15 19 may comprise one or both of an input device 18 and a display
device 17. Further, the components of the interface device 19 (i.e., the
input device 18 and the display device 17) maybe separate components,
wonrtheyseay be integral components. As an example, the inkerface@ewice
19 may be a touch screen which provides the function of a display device
and an input device. In one embodiment, the controller 12 is an internal
component of the infusion pump 1@¢In 20 an alternate embodiment, the
controller 12a is a separate and distinct component from the infusion
pump 10. As an example, the controller 12a may be a stand-alone
DETAIERD DaiSAIgaTTa8sistant (PDA) controller 12a, also shown in FIG. 3,
whigh s pilizedior developingiamestisation ihemmeant sehsaddentiihars
__transmitfing signals to operate the medic @?%Ie?vme 105'5}/\9'06“'1'}(’35%"’&{}%” t%heal
identifyipg et 285 L oS S e RE R A CE AR T A S E SRt H G the Thedical 25 7Y
fo a paleMice porsetibhvang widingRBiA itthie oomwolidnllPengastordibat the present system

is des%@eﬁqg’ %[i%’ga%ffm SRR R BFARIGY e GOSN RE thadprREEMBdication to

Pparameters with the preprogrammed medication therapies, . develo ulrrglg aosfme
a patifRt Fie Bt N RS e S e G G TR R S R R A PI L8 B g
medieffaeneeaf daedication thevapesindegpontisendiartefodhsatie it wndgrstood that

faseQNditio : ' i diGatamiceut huyittnded
mfus}sotléﬁér-nﬁg g%@gﬁ%ﬁgr%ggg %%%%ﬁ?gfgﬁgﬁ%?nﬁgﬁ de_vellog gn output 30 o

one cC
volugFrein BRI R SR RBTE SR T RUGES PRV ERET B U R FRVETH G
delivelyiRbicigpalativhichdna R0 HE) 3RROTIUS 2805/9.130B0 v, ¢rédpral
.. variable nower signal, will de et tywhigh.the motor operates
dehv?g dﬁl%@%‘éﬁ#‘%ﬁ%@%’t% é%%len ?%Qr%%%ﬁ of infusion pump that may
beFiSed i#P%ﬁ@?ﬁré%%ﬁ@hﬂ?@ﬁ%ﬁfé‘l%&Fﬁﬁél)ﬁ%ﬁeiﬁ"tﬂ%‘?‘eli’é?é?ﬁt fggention. In

geneé:l?ﬁ?a %&S@ﬂ@waﬁé{@l@é:&ﬁbjﬁ%ﬁbﬂ hdepoamonlynastigivedddithy aksignde 2

cont QIR TAASSSER RIVENHON, A% SN il GnctedIRILS 0N PHIBRARBBvice
3 housmg , an mp% device and a plurality of pumping channels

19 r2RaceRHIE o1 eh&Pheb AR iPERHEYICR A8HERT thE BRI PTG ChAfin &I & e

com@fnéﬂ@%@ﬁ{&QE@FNcﬁr&iﬁﬁwlmgbleﬁe Epativeriagla matibatydohhaedictiaf) may be
therapies to a patticular patient In_operation, , fHGHA8

Sepaf?feoct??g’?%]?ﬁ i&iah ;tlil\f?)(’)ﬁﬁacf (%rlﬁ1 Etmgémnicceo rﬁl%%%%?ré?o agr%g%%(%%gr’n%%t by ir%g%gg r?g v

may threr tobhgeeS o hidhaneides Biaifvacsen 28 dier Rt dpE 9D Ag BRICY 96 or

104hewAK2EniaEate daardhe Irpphefiasyotiheheusiige hensieiguiipa 0. In

line set 24 may include or,more of the follow - the V.o
o G SRS RO 2Ot S T ARpE R 4 B on
puielfer‘componaistmagnielies 1is way hae sedbelonagrerifsiesiser@Prs)

cont¥RHId 25 imuliaRGeSlFRS el wilid alama 28 whidbpiapssaalateidnitiraheand
subfstgq?lgn?gtﬁ%ﬁsh%t%nagnsi%{%ﬁg%g ggéreatc the medical device 10.

Typically, when the controller 12a is a separate and distinct component from the medical
device 10, such as with a PDA, the controller 12a performs all of the processing of the program
parameters, comparison of the program paramelers with the preprogrammed medication therapies,
developing of the medication therapies and scheduling of the medication therapies, and offering of
medication therapies in response to entered patient and condition data. As an example, o operate
the medical device 10 with a stand-alone controller 12a, the controller 12a may develop an output

signal which is sent to the motor of the medical device 10. The level of the output signal, which may
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slide clamp orifice 29 located upstream, i.e., more toward the fluid source,
of the tube loading orifice 15 26. The operator would then actuate a tube
loading sequence in which a series of pawls and a moveable upper jaw
woouegsenye to seize the tube 25 of the line set 24 and draveit¢Q2805/013090
tubeway 26. As the loading cycle progresses, the jaws and pawls close
about the tube 25 capturing the tube 25 within the tubeway 26.
Sequentially, as the valves close taiocclude the tube 25, the slide clamp
28 would be moved to a position such that the slide clamp 28 would no
longer occlude the tube 25. 20 Upon receipt of appropriate signals from an
bea varglleionuer ssmBlonE} diTeHTREER G ataliih B AR I ARATS Ktiser medication

to theal@ieble volume of air, temperature and pressure, the pump is actuated

whseine idis IR hedid sanics.and ensliet; A ia Ry .

10 according 0 the medication t erapy. AS explained in detail further
Paten Bipih S&aBH oF thed (R &8BE ¢ st raranenly oFRea i Hromisnsy ol dusprryent
iuveﬂiﬁbﬂe\!@ Qﬂo@mﬁ;ﬁl@ﬂQ,rkﬁbﬁﬂﬂibnafmih@mﬁﬂiiﬁﬁm&hﬁW&mB@iﬁme and a

er may he 25.prqvi the, controller throu I i

L e A R D
will hielindefienrdemirenp sremeoatlaifes diieang c i AERESE e hergiesig a particular
paﬁeml.ctﬁ @H%t%ﬂi Mﬂ&d&%@ﬁ%@ﬂ%ﬂ@&%&eﬁhﬁ)ﬁﬁ@ﬁﬁ%@ﬂ%ﬂ%ﬁbﬁ@i@ﬁn ofa

clam - AS explained apove, the e pr t Invention |
e P TG TY e ags s e T e o
mbewysiénoedadiohbyiosteftamiveltivhoasingsbarnpie rbhtiag saB4rnanarkfe one of
mord B5 the FSRWRIE B Rr eu O BaRRBRE AlinR18ke0fs | A dhie: CoMbFEBdYA container

contemplated best mode, the system 30.has edical device operatin
4. T R T SRS A 1 0 O DA e o
simuRETAS 0050 $B8OGns 2xebishais kssorird mitT e Whsdiiadidetp e appropriate
sﬁde%&%ﬁgﬁﬁcéﬁtﬁ%@&%d’m%mg 1RErD BN RAKE PRRI KRRIHNEE tib t@BBloading orifice
computer, a server, the medical device 10 or a cont%]

r of a di i%al s and
26. USRI T OIS R AR PR BRSBTS SR e o

e,"as shown in
movEal whpth égawonindi erdkddscire thorpinds tidhdtich rietansrdeads it ubeway 26.

As 90N 14,800,008 Q1 MO RULARG Qb QUIRsE HOXE HRME8SIBHOfbe 25
_. peripherals) that are communicatively coupled via, a ocaélr%tgié‘gczi ‘ergl%m 03
witbfp 17 OHRESHE 28 SHTRIREY SRR SR BB IIRRTEEE SHRE BG P

use
woullr ethenvwdined oosivinelesh berhestidndamy RS krowiminidnecarcciide thealbe 25.

Upoll KK eﬁg)@%ﬁ&%@ ianabelemeniswich ArgiRraiiad JRnrirmplisibhe the
such as additional controllers, buffers (caches), drivers, repeaters, and

PumpRSEFpETS, BoiHAIS S LIRS LT KRR AP PIEF T U SRS Yhore
fluidneiidenaticiiens, faod walict Grahelistidd feocothn petipni tecemdble tagpropdangon
meré’p%r."ﬂ‘s‘é%‘*i%ﬂ%% AONg s RINEr COMPYLET, COMNARGNS s and/or patient profiles

necessary to develop a medication therapy, and potentially the entire medication therapy may be

provided to the controller through an information identifier 27 found in connection with the line set
24. The information identifier 27 may be contained on any component of the line set 24, including
but not limited to the tubing 25, the contziner 84 and the slide clamp 28.

As explained above, the system 30 of the present invention is utilized for programming a
medical therapy in a medical device 10. The system 30 of the present invention cap be implemented .
in éoftware (e.g., firmware), hardware, or a combination thereof. In the currently conternplated best

mode, the system 30 has a medical device operating system that is implemented in software, as an
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The processor 16 is a hardware device for executing software, particularly

software stored in memory 14. The processor 16 can be any custom

made or commercially available processor, a central processing unit

wCLs); mmauxiliary processor among several processors assoriesessiitiese

the 15 computer, a semiconductor based microprocessor (in the form of a

microchip or chip set), a microprocessor, or generally any device for

executing software instructions. Exggnples of suitable commercially

available microprocessors are as follows: a PA-RISC series

microprocessor from Hewlett-Packard Company, an 80x86 or Pentium _
execusehiepreaieropFbe B i REPEIIHUFRIB A "SR EHE AR POPIIELEUoME
in, arff QALIRM, RSISFQID BEARMD aesso Liram Shtolticod aykitmhsssisento2a 20

S0 saries mictoprqcessor Tom Moloral,GarParaHens The MERALY it a

can incliuage any one or a com ination of volatile memory elements e.dg.,
compaercibrh indudessarmeaersppr(FANMSTIRH A% BI/AQUE BRI BRANE Qnjt WO
devic@Rd NapvRlapie e rankyaelesaenisidaigiyRoiichand drives!tapealOd RidNgcal

. etc.). Morepver, memaqry 14 may incorpar e i ' ’&RUﬁé‘ile
nterfap F3P Sfh &P IPESEOT s ‘(%érgate%%?&% ’1’%% %ntgnn%ﬁ E{S%Qg%nsﬁ%)\g/g%%S ' ®
conneigtnibiet hnohitdatthe anhEre ipea dufarsnipbnbaie addtigrabslneathsbich are
Omitg@%%lo Qﬁ]ﬁm %(Jﬁuéscaﬁmiﬁ@nﬁc‘%ﬁ&&ﬂ&@)bﬁf@r@ reaessyr dbekhepeaters, and
software in memory 14 may include one oy more separate bHrogr
o AR AR T S oo eB e A S, EBfo.
and/tm ghementingitegical furdtiomerontitie csxpHpieatprs| EUIngh B IRGRPTRPYET
comg,}aﬁeﬁ@s@mory 14 includes a suitable operating system (O/S). A 30 '
hon-exhaustive list of examples of suitable commercially availab .
opbPAEF SRS HE AT ?3535%%%“ o Ao storedin
menfdv@ilablEnrprochMioraspiaCbrpoyativten(bedaNetepmespextrvgilaps processor, 2

cen%%&é@%i?&w S200RP 048 Ryster-auallpllRdauiNesiatid itk the
c) a Macintosh operating system availaple fro Apdrgle Gomputer, Lﬂgz.;set} a
compdien @WW%@P&FH{&@%MW%?&FF%&‘%)&%%@ or puarclﬁi%oeé?ﬁ%r% many

mackipisiassor, st ghras lyeukfalatist foovicanting ovfiparsy gy dans Sayswm of Ryiable
com%%%ﬁ%ﬁaﬁ%ﬁ%&%o@s@rﬁ%qg(fmﬁtmﬁémeWQQﬁd&ﬁﬁWrom

at I1s readily available on the Internet; (f) a run time 5 V WO%S Berati 0 a
HewdstsRarkare mOmmBRive PE S R e TR SEt FP S R BT AR cE P as ga(f SINGn,

PovefIeT alidghpRysian faua TR, thapam phémertedsivr fanubeidvieomiyeres dic- or 2
saxPELsonaldl F@e@&%ﬁﬂﬂﬁ%&ﬁ&&é&ﬁpﬂmﬁ%mos available from Palm

omputing, Inc., and Windows CE avallag!e f{om g/‘lrlﬁéo_?gfteCSr %%é%@(e. !

Th&lspaeamng L st idud i-mme QAT SRS LU ASH oI SRy Sther 8

ranGRMPMR TRIQGTARAMN RroviHeSM cFRsIMI SERANGL atl putdoumrek ikgmemory
elen?ega qé‘.‘fg‘i @Sﬂﬂ%e-&ﬁeﬁv@ E&?@DROM, ete.y. Moreover, memory 14 may incorporate
electronic, magnetic, optical, and/or other types of storage media. The memory 14 can have a
distributed architecture where various components are situated remote from one another, butcan be
accessed by the processor 16.

The software in memory 14 may include one or more separate programs, each of which
comprises an ordered listing of executable instructions for implementing logical functions. In the
example of FIG. 3, the software in the memory 14 includes a suitable operating system (O/S). A
non-exhaustive list of examples of suitable conmmercially available operating systems is as follows:

(2) 2 Windows operating system available from Microsoft Corporation; (b) a Netware operating
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10 management, and communication control and related services. The
medical device operating system may be a source program, executable
program (object code), script, or any other entity comprising a set of
wingtaiatiess to be performed. When a source program, the poagmarereeds:
to be translated via a compiler, assembler, interpreter, or the like, which
may or may not be included within the memory 14, so as to operate
properly in connection with the 15 @4S. Furthermore, the medical device
operating system can be written as (a) an object oriented programming
language, which has classes of data and methods, or (b) a procedure
systerpragiiaitsienfiogn | dogeiagimcwtiis e Hescinntinesestibgoutitnes ayskifole from Apple
Comi%tgggﬁpgédﬁoar R Hﬂ@rﬁﬁ%@ i teel 10 Svaftible 1R BREMa B ASIG, R FARdors,

erl, lava, and Ada. [n one embodiment, the medi%[at%evice G
such g, g e e Rk ComtBaRYinSEn MIsFPSiHEP Ao ditdentSths PRERESR: © @
LINUlevieehpeialing systhi isecrestdéddrusigaPaistlr Buitdntthes|(fa run time

Viw qﬁé"&fﬁ%&é&@%@%ﬂ?\ﬁﬂ&kgf@/ Orxagnie QHta‘i}Eﬁimt%Qséﬁaoﬁraﬁng
?<eyb ard, mouse, scanner, microphone, touch scre%résé%{nterfaceaﬁ%s) (e

systeqpafhsiasivatimalcgevied & hadheblromenisener RapRne ekt paEaYE
PalmN ip-flendehey deuica readeis, dic. Fanthdinore; BB H@iteidciem] Bligrespft

Sl § IG&S: tdim) [t uter
Corpegrogé)gﬁ%c. 4dg 8&5%5%%%%?&& J&Eﬁéﬂ@?&ﬁé&% AQLdimitdd Qs aa]ﬂr IgtRLy B&hpute:

rinters, §, etc. Finally, the 1/O devices 18 may further
progiiprey daddesgiddes trrbeariA g IRRCLRYBRFIAERhsTS W dBR AR SERsAk BRReY
mand3bkBe! dimitesdnnrmededatal dengsadatovitesodem; for accessing

angther, deylee, system, or network)pal SQJRJ [ROMERCUBENNE HlleEm (objest
transceiver, a tefeﬁ)ﬁonlc hier ace, a bridge, a'router, etc. When the

codemstiRtaptievicthorsitingapEtim asApiatrusiens i RoRRrEE RGP e
proghgiade thalthtmeacticst devpe-epRiAting By siendan. trstored artafike, which

computer. reag[lagl medium for uszﬂﬁy 30, or in.connection with A o, with the
may 8’6fﬂ£u'fcétrbree]fé e egﬁlt&é]}% of method. i the goﬁ%ez%(t gff%%is%ocument?% I
O/S.cEmbetmorn babkalierd dieiie SeaERECISRTE CATRFEEIECD YR 2B oBifsE pricnted
progPiYRieRlARMIGE, nioR ARS8 dhaeY\WP AR H863ds P T\ SR 30RBuRfing

can contain or store a computer am.for use Y, 14%&?1@%5}{9&3‘@“0 -
langa gy KR é?fé?é‘%‘& szx‘é%é"m“ %Brs’rﬁlg{ﬁog!ﬁ%og Sr’nl%(e%fjfc?af%revice operating
Pascaly Sesin, Earirire EohtloBida rym aydetinda e rapdinenh e t8l g geespame
SYSt(jJHl GORRRElianNMIth 3R hasly ualiRuipxesioNENSEMYRP PAtAIL oysaavicereated

._such as g computer-hased system, processor-containin 18, o Qihes +

“S“I%ygt%?ﬁ%%q%&gﬁ?ﬁg fheE i?\éﬁ‘ﬁ’éff‘éﬁlsg fom the ir r?g?égf:t%a?@xequﬁon .
2 kegystemapparatos;, oridepoacs udeseans inemietrdetiviion medic e gatisgs bar
cod EIRISRAMER, A EAMRMISEEaadab R medinm: AN berasyimeansiddtvices

can store, communicate, propagate, or tran orgeg}g pr%%r m Eor us l%}(l e
18 T ATE AR GPRRHHCENE P GOAPL Dot ot R 0, X P, b £055 Bincr,
displays, etc. Finally, the /O devices 18 may further include devices that communicate both inputs
and outputs, for instance but not limited to, 2 modulator/demodulator (modem; for sccessing another
device, system, or network), a radio frequency (RF) or other transceiver, a telephonic interface, a
bridge, a router, efc.

When the medical device operating system is implemented in software, it should be noted

that the medical device operating system can be stored on any computer readable medium for use by
or in connection with any compuier related system or method. In the context of this document, a

computer readable medium is an electronic, magnetic, optical, or other physical device or means that
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execution system, apparatus, or device. The computer readable medium
can be for example, but not limited to, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, 10 apparatus, device,
worpiepagation medium. More specific examples (a non-exhaustiseolisi)efeo
the computer-readable medium would include the following: an electrical
connection (electronic) having one or more wires, a portable computer
diskette (magnetic), a random accggs memory (RAM) (electronic), a
read-only memory (ROM) (electronic), an erasable programmable
read-only memory (EPROM, EEPROM, or Flash memory) (electronic), an
can copplicat filosy o optipad); oghangortab sy bbicompertiodivdeadummipirstaisd pystem
or et RRQN) &%8{&%9%%@@5&@&& SRR ELeadRRIME AN oaRuic- SXRAb I

be paper or another suitable medium_upon which the pro%ram IS p |nted

e Q50 e AR BTeT B FEEIG R\ 1B PRGEAHES by v

fhtca, op
as a Se@pNHIPBtihepapepocatiecaebing syhen, @mm}hﬁedyﬁmgrﬁmew&emh the

instruDHOELWIRE RLES %%%8&'&&%%'&&2 ARPRLHNSLESRY Ya POL AR B SHRMAH dBns.

a computer memory. 20 In ancther embodlment where the medi

In they e%&fﬁéha% ﬁifgc%m OmRBlERARLlE MeHERGARPLAY MEME “Cra& &R
comm@PRiatingGysien e ambminigerentedonitle Byyon actoetiimationtef sguction

exectoWing technologie: 5% mcmrgoaggarweﬁuméama&%@f@ iSEkabut not
Y ?&’s‘i“ﬁ o

ogic CII’CUI avmg gIC gates for imp ementlng ﬁ’EIC fUI’lCtIOﬂS upon
Timitedal STgPIERE ORI APHRCAGOPPRERCHCHITBRTATRY EER (ASTEY FRagHGT svstem.
appa@@@l'ﬁww&eo@@fﬂ@ig@i@ﬁﬂédﬁ@hc g/aj&Sspactﬁe gramyRa ki gataansiyisiist) of the

com %@%@gg@f (o2 pLomAERle lecgRle pa éﬁ&%&%&ﬁ&%@@&e

owcC art snown Icts O e embodiment of a system 3
one grggxammﬁgaa)ﬁffé‘é}l%a%m@edl %@tﬂ@&?@%@nﬁuﬁ?&ﬂ%ﬁ%é‘ﬁ&?@téﬁm
(e1ect35bﬁ!i§ E@m%ﬁrlﬁﬁl&ﬁm%? REHH @léﬁgmﬁ@tmﬁam@mmﬁhmm%mm
e comm rat n
Ry R 8 L AT o oo O oL AR EpkA b Bt
comBEtAliterthé stbrmsomm &ABRAMbeetigH i BatikrisrrPekreatable medium

coulﬁﬁ%%@pg%&%gﬂm@%mgmmfﬁmw@qpﬁameas:ﬂ%;sogmm
lllustrated | own, the Infuston selecti
SORFERAELS PHI o8 13500 D LTt O th S S o o

e operator the
comamwmmt@pmﬁmmww A S ARCPBR IR TESTAE - sihifigp Riored in a

compitusipirtierapies for selection are a fluid bolus infusion therapy 34,
typically utilize rthe r mi non- dru boI [oT0 S
eﬁ’?/é‘ﬂ?ﬁéerd?ﬁg ORn 1[’sel%n er;hgc%é}: %%edoﬁef %g Dae intaion. o
hardtiverahy Mmmaﬂgﬁmm%@%mwww%mﬂ the
£oll Wi QSRR Rt WR QY e ShaHPalaneR iV el Ma AnstitiaugROtfrepidisals logic

subcutaneous or arterial route,
gates for implementing logic funct{ons upon data signals, an application specific integrated circuit

(ASIC) having appropriate combinational logic gates, a programmable gate array(s) (PGA), a field
programmable gate array (FPGA), ete.

Returning back to FIG. 1, the flowchart shown depicts one embodiment of a system 30 for
programming a medical device 10 of the present invention. The first step in the programming
process is to initiate a start command, shown at step 31 in FIG. 1. The start command 31 typically
incotporates turning on the controller 12 of either the infusion pump 10 or a separate controller 12a.
After the start commmand has been initiated, an infusion selection screen 32 appears. One depiction of

an infusion selection screen 32 is illustrated in FIG. 4. As shown, the infusion selection screen 321is
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often rapidly, to hasten or magnify a response. A loading dose is typically
defined as a volume of fluid or dose of a drug or test substance given via
an intravenous, epidural, subcutaneous or arterial route, prior to a
wmaspanaree infusion of that same fluid, drug or test substarcewOmes/ 013090
purpose of a bolus or a loading dose is to achieve rapid serum
concentration. This, however, may increase the 10 risk of adverse effects.
Accordingly, means to reduce the pgssibility of increased risk are sought.
As explained above, this disclosure seeks to provide, among other things,
means to reduce the risk of error when providing a medication, whether a
adapteiiug gios isnogeraondhe galiere Riserrniperpfbrsmivdatios eRbodiment the

avaﬂmﬁgﬂﬁfét{owﬁr@i@&ad&(é%ﬁm ﬂé@iﬁﬁﬁt i&é&qﬂl&fﬁﬁiﬁﬁh@rﬁﬁi i)ip@;lﬁégliy utilized for
medication theraples are preloa In the.memory.14 includes
the PIRHATEHRE 81} B 8%58\6%150 !t%mn%cgaaho %eht\ﬁ:g, a dnég E%J)iﬁ%/ nfugon ﬁgral a.];;é, and a

edication apies; or drug boltses
loadingdbéeinficiivul turgebp Ris s hideadinipptteliedrivgitasiom tharhiress gime of fluidor
dose %@ﬂ%%ﬂ%ﬁ%ﬁ%&%§ vibhG& plisleaded prdicationctherapios Mayal route,
identify acceptable ragges and/or Igrlitsdfor gach of theip(rjgg SS, O olume of
often fagidh P BaFeTH R BIREPEE diFeR B el S DATHCUIAT Thedication therapy.
finid Bhivsalidwdragrospitalicastalitishvie stantarhdohepidegd srsimys gogerial
routd PriGRRh %@ﬂ@ﬁzﬂﬁg #2eihd BQ%MM@;%QHEQ gﬁf%@d”@h@ﬂlﬁﬁ@ﬁy of a
of memory 14. This 20 also allows g ths}pltaI to e b|l?1h a standard

A R T e S o e Y G R o
risk disdvaseatrdinacysiitigy. theany tamderstarndssibiitof iprabiedmigige spvghbrAs

' expl%%%ié A%,2 R e ALREQELR RALHRE Eﬁﬁﬁ?ﬂﬁ% AeibstRdRaRPARBBR risk of

er program parameters. For example, if the infusion time increases,

extonfheRIRSVAHRS AAREAFAHAT-SPESTARTERM HOLR T THARMSE: whereas if
thesindusipactiofehe esraasastithesalloy bbiemahgddimittionaticatiria Sionniws d he
type?ngﬁ%egt%%{igﬁlﬁesrﬁg gﬁﬂ%’?&%a@@ A MRRle P18 IRhARAEGHIRRe of bolus dose

edication may change ending on the concentration of the o
medjeRsige S1eHPioy @r&ﬂfsdstﬁeg@é‘iﬁ%ﬁﬁ@e@%?e 5ORgi BRlukRdPIfES e Rication
therGRleCiRdhemappiopiaien nfisipiedherapyebidedniudicnise| detipips crepndentify
acce%%bl;[zr%%%%gss %‘3%%%%? o EQ& PRAY. ?}l?zly AR ﬁ?&ﬂe&@g ¥d%evelop a

arameters at step 40 (see FIG. 1) for the delivery of the medication. The,_
partispdagrapipmiemtisrany- AR dlpentitagRin £ sesiirasiapi e e dgpe or loading
dosPRFRMRIAEGiISAIboeniaghhy dhedas italtetitd icdkagivey sbiwpory 14. This
axso”a‘i?d'%%%%”Pi (.%:bgs?a%ﬁrﬁlystmgargEQ%EE&%%%E%@@&E&%WM&Qpaﬁent
andlor instruction set t%at IS necessary to program a medical WO .
condigomprafiien 24 ene/ef spbiumsycikdbiachoR gadresatsity pR AsERR YT BT ARt Timit
for g/{ﬁirﬁmﬁé %ﬂﬁ%}m@mﬁ&rﬁmtﬁwﬁm@mﬁmmm g;;mtu@ers. For
ose.medication therapy comprise a ication.type. icati
B e
wharolsifibe ibhgionsiee depiprjaschnelbeypbifignge/limit for the mfusion dose may decrease.

Additionally, the allowable rate for a particular medication may change depending on the

concentration of the medication. Numerous other examples are possible.

After the operator sclects the appropriate infusion therapy at the infusion selection screen 32,
the system provides the operator the ability to enter programuming parameters at step 4¢ (see FIG. 1)
for the delivery of the medication. The program parameters vary depending on type of infusion, type
of parameters set for request by the hospital or other caregiver setup, medication, etc. Generally, the

program parameters are the information and/or instruction set that is necessary to programa medical
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deliveries, maximum number of boluses, maximum number of boluses per
unit time, and patient 5 weight Similarly, various program parameters for a
loading dose medication therapy comprise at least medication type,
wnedigaiszconcentration, medication amount, loading doseryaluB?e9s/013090
loading dose rate, loading dose time, maintenance rate, maintenance
volume, maintenance time, diluent volume and patient weight. One of
ordinary skill in the art will appreciate that additional program parameters
are possible for these and other infusion therapies. 10 In one embodiment
of the present invention, after the operator has made a selection of the
devienedigatisnitheaplayp i stapd8R ot meesryitaon. WWHISTR fuesenii npawmeters for
poluSHEENHBALANY alows IImpese YN P O BR PR APS ASIHIBVR bR M tion,

received medicatiqQn thera e. For examnple, if a .bolus dose
e B e B G L AT o G g pggeen boas
deliverizi defonumpurrobet od el presg reaniparanatensofdieliart rer iblire gogepatient
weidMeACAIRR BRI FIAYalef/OaFInB ARl MEHIGRHR T MG RRMprise at
were selected at step 32, the system waquld only provide for input of th se.
T

least g P RS PAY SO SO R R B A 9
dosedmpictioninf dopr ogranmaparemet estemiseraen Yoo aigatimgeaosee, diluent
volRE ARYASMUSEAE R i Gamad) S1SH AVR.1RE @lﬁ%ﬁﬁ@ﬁaﬁ%ﬂpﬁ%&ﬁ@ program

loading dose parameter entréscreen 42 requests data on loading rate 48,

parapy ik reroRsRiE 6 thesh iRt dRtes ot BrRiance rate 54, maintenance
voltneaeTmbatingn o fis gticand &v2fidhefmofeapepamdmeterde ntsyistiaef the
me%l%&ﬁ%xgll edhinElGoSds alsaANArANRE Al ARuINELRAGEASKIFeRs for

that operatés as an input device 18 and a display device 17. Program .
receARA RIEEETS RIFAANE fEIBRT0dRa MAREAGMEGHIN heraey d1ae dEni GHPREYs 1€
bohA4ias thetpidaminharipyvsedbsciickdhesiaisilaycsysiovideddialshroside for input of
thos%c rr%%@nﬁ%?a%%@% l?élé@a%ﬂg fﬁ%ﬁ:‘& ‘Hé@a%ﬁ%&ﬁa‘@cﬁl '&(&§ it ﬁi}\éﬁﬂt&'}f ?ﬁ%ﬁ@%ose

operator has made a 25 selection of the medication therapy type at ste
medipatign afBY HahidarEatith et é%n A SRR PRI PTIRE Kottt ShR: £ hose
proghgnSysiam-30-maunpio\ddedugyggestedinniaicrtiayy thenapdyfiotithef a program
parmaii Sy edicalion { %ﬁﬁ%/’&é’&%%&gﬁ%ﬁﬁé&%m. TN iBSAeRAY Qbmplar

or in conjunction with displaying the program parameters relevant to the
purggsesifiee ieediaders ﬂ’?é?&}ﬁ?‘t;?ﬁ%?ﬂ@&bg? rasys i S0 lnadjparesidd lngding
volidpriificaitentatithe nroghamapas Mrcles saneibecales teraieofentiton 58,

releyant 30 parameters.for that medication (NGLARY HASs A530 £XaMATe b an

a specﬁlc farchtic rug was seef%ctepl, and at ste the operator
intesfahsctesdced HnsioRsTas ArcBREtdRY s Slend dira yfiﬂﬂ’é?%}/ité’ﬁ?wwmm
are Y RARS4bERA32- PGB 2R ARAIORO A igentihna Guggestetws 46, and the

) edicatiog t erapy f.%r that medication and for that type of medication
dlsgg]?gllggg?w G via VIGSO SCIeeh.

Additionally, in one embodiment of the present invention, after the operator has made a
selection of the medication therapy type at step 32, and after the medication type has been provided
to the controller 12, the system 30 may provide a suggested medication therapy for the selected
medication therapy type and medication type. Thus , instead of, or in conjunction with displaying the
program parameters relevant to the specific medication therapy type selected, the system 30 may
provide an identification of the program parameters and the values therefor, for the relevant
parameters for that medication therapy type. As an example, if a specific narcotic drug was selected,

and at step 32 the operator selected to provide this narcotic via a bolus therapy, the system 30 will
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The operator will then be able to accept of modify any or the parameters
at step 60. Referring back to FIG. 1, at step 60, after the operator has
entered or modified the program parameters into the input device 18, the
Wrogsa3ewsi6 receives the parameters and compares the Specrivads/o:3osn
program parameters to the preloaded medication therapies. In a preferred
embodiment, this may incorporate the use of an algorithm in the processor
16 to determine the appropriate ragges for each parameter, possibly
based on a preprogrammed sliding-scale matrix. At step 62, after the
processor 16 compares the received program parameters to the
identifpacioaced metisddichethpy dpithat medficativarmst jot hatixppebwedisetiorgherapy.
The opSGlEI TSR EQd%tﬁg COINELLAIPALAIE, ) BARPRIGSGXGeRthibE

preprogrammed acceptable ranges for each of the praocess qr.program
IR IR ArL P Fh ATRE AFOTPEFATE. P R BRI e

paramdIGEAme WEsispmpeitavit theprelsaddtmetksabiopathersieg)diempares the.
receiv%ﬁ% 5 {Jaargnq@@% %t}@ﬁr&@&ﬁeﬁ%@ﬂi@ﬁ igashdsPalh gfdiRgedRa@iAlion, this

ased on the received process parameters, If, however, any of f

may ingeEPBRE e BB HES BERERSIPS ! R BT RC S ARBY BB SR

each p&%ﬂ&&ﬁp&@ﬁi@tbﬁs@@l@ﬂeﬁmﬁdﬁthmﬂ@gm system provides
0, A ROHIGRIRN A e it LRl e pliiciARdhak iBe €98 oaced

outside the hospital formulary’'s recommended range. The alarm may be
medicgsienibeamigsdn damemmstidm 86 RIRER 4 TOREmes bR EE Lt
param@8rsi Bisbt QB pifpogrbaeimenbilbistratgesiide 1€ciB off e alamssapivgram

visual.gr an audible ala iff %%H\g'y ' ith
patm?/tl%%?é or gﬁrg %%r ale eea?‘t%g l’i,ll r%gé%?%s%rﬁg\%v%%%g? 82 ifﬁ%yfﬁ%wc %@rgvaf
the prefoaied mpdicatinmiheraRiascilie FRRRASSIRAT BRREHE SR TRIRRH g 2 part of fhe
medicRAAMSIP, hnits Aradetalayedde baexaaseded, a hard alarm is provided

tq alert the operator that a progr f g]hgs_%r' valid. anddhat iheyeed
r%{:js oo ffyageﬁ ?zé%t%?%ﬁtﬁﬁr%ﬁ%r%%r%%nﬁpararﬁg%% One depic i%)n o?ea ©

limits betid thzpreidedsiovidisationtiesaniessthe FYeeBiMAY de At T PR e E B atsiep
64 1o 5618,& t%nﬁciﬂﬂﬂ-ﬂ{‘tfﬁt %1@ dify aneermpEaebihefpragtans paramesls atmieThe
. If. the operator does not madify. 25 at leas regr or

sl S T o T PR H S R o ohSHe 1 e 13 0o
illustrivied otz GriboRimepcassriad BSHRo dify B HoASBHEDS A IHEH Fgfdible alarm,
and GPRIBMAISISHIRG SYSteme itfsemebitiackaitie plad Ofbrite:, hdchdeteiming 68
. if the_ revi rameters are, within.the prepr -

T R S
are ndinatfewed drcowdaiddvittivit Bomisdfgridedne slsrtohtivREBERIRE R PraFa™

pararil] AEHSRECIAAANEURY REQYiFESS aotificatian dp dhepopatniprihaial One

e S e S B L e o
option to modify one or more of the program parame(ers at step 69. If the operator does not modify
at least one of the program parameters to remove the hard alarm, the therapy request will be denied
in step 70. If the operator does modify at least one of the program parameters, the system will revert
back to step 60 of FIG. 1 to determine if the revised paralnet?ers are within the preprogrammed
acceptable ranges.

As opposed to a hard alarm, a soft alarm allows the parameter limits to be exceeded without
modifying the out-of-limit parameter. The soft alert does, however, provided a notification to the

operator that at least one of the program parameters exceeds a Iimit set in the preloaded medication
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24 therapy. A screen shot for one embodiment of a soft alarm is depicted
in FIG. 6. Following the receipt of a soft alarm, a request is made to
provide the override at step 72 in FIG. 1. The operator can provide the
wowsosdeseesponse in an interface module of the input devicedBufm®o5/013690
explained above, the interface module may comprise a touch screen,
keyboard, mouse, etc. If the request is 5 answered in the negative, then
an override is not provided for a s galarm and the therapy request will be
denied in step 70. Further, the programming sequence will be terminated
at step 80. If the request is answered affirmatively, however, the system
therapg' Oﬁes%fé'éﬁ@rﬁ%r7cﬂ1&ﬂe&ama%ﬂfa sufthpizal BB EACH PR, AsPehowing the
reced R el BN AR CRAIGL AN BLY5 B SR /4203 Bor
véd prog ra parameters entered at st 0, are
can pmmlme@m@em@@eandﬁﬁlmfw oRANs ﬂﬁéhﬁr@@r’égiparﬁmféd HyhR¥phined

above, %ﬂ%&ﬁéhm&é e %ﬂﬁ;@ﬁé@&dﬁ@ﬁ%ﬂﬁﬁ?ﬁﬁﬁﬁﬂi’ﬂ%&ﬁ&w Btt0 Pracesdds is
require ere are several . processes ic or a

AnsW Hlﬁ’?rg'ﬂ DeRAlSs QU SISFR I§§‘ %é’e?wwgé\%[nd?ie%:ﬁ%ﬁm au%ﬁ%?@a%& frgtuest

will bretnicé dn SerdhdFiFhanvbesretumning suitensory il hetieasiaafdreoiRp 8P- aIf the

1eq 000, IS dePtanidadvan adtharzationjsdRasisechd i Ungerateoddbaiine if

_additional processes exist which require authorization. Accordingly, if it is

authogZdtioR fHEa Mt authorization is required because a soft alarm has been
ovarsideeriy BiE oy ahslgmatemecprehivh eregoirtd aE TS et FEPOdeseys when

the reBig Edsf)?gggaﬁl%&clz heRIER stop &) AAIMIRAHBEALQELISSDRMIBPE be within

alerting the operator that authorization is required to proceed. 20 At step
the PWF“&@*H%"HQ&HHW % Brst&ed due to a parameter override is either provided
OrAt ispTot iy prictashridaerthinrizd ivhaizaimedecdredisoeraimd Jhwm eteseisral

pmceg%s %ro%h%daﬁ&.%l%&%% HheRdhe  SYseRLPeEHS IR IRR Qs iflen then

mming therapy request is denied. If authorization to override tlfif 4
authasisGPaS ﬁ&?éﬁ?ﬁ%té?‘@”&rdwo%‘@ SHERENe FRr P SUED SRS G QL g O i
provigiRPa8 duthéBigpndd sefitrpharinasieanddHetrdditingaphystsiancais wodieguire
auththat the delivery parameters set for therapy 25 are out of the hospltal S
%rmu?ary range. If it is determined at steps, 74 and 75 that au#t zatl
re§irEdEsSeA %%@éﬁﬁ%@d%@&?ﬁﬂ?ﬂ“ﬁﬁ@déé?ﬂ%ﬂ&‘&&ﬁ%ﬁ aﬁf
overﬁ&@e@wﬁﬁxﬂr@gfﬁqmm mmmwmwﬁepﬁﬁt@ﬁé@mwm& step

SW&P 1 Al /ﬁ%gﬁéo&é%r%& §M&K§c§(%¥9@ﬁ%@k@ﬁ%c&ed

are requwe at step 78 the system determines whether the two "
At saatmzaw%h SRUFOSTFR A DO ABFEYRIE P YATHE S0lE" RERNERS S ™
pmvﬁiammiﬁ@ﬁﬁeuﬂﬁttp nidide tibersysiampoaeetdsits ptepde0 arseie, then the

systdpmraop%ge@@ Itg%tep 70 and the programming therapy request is denjed. If authorization to

6811

override the program parameter is provided at step 79, then the system proceeds to step 81. Atstep
81, the pharmacy and the treating physician are notified that the delivery parameters set for therapy
are out of the hospital’s formulary range.

¥f itis determined at steps 74 and 75 that authorization is required because cither a soft alarm
has been ovég:ridcien or that dual signatures are required, the system proceeds to step 76. Atstep 76
the system provides an alarm/notification that two signatures/authorizations are required. Then at
step 78 the system determines whether the two authorization signatures have been provided. If the
two authorization signatures are not provided, the system proceeds (o step 70 and the programming

therapy request is denied. If the two authorization signatures, which may be a secure authorization
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therapy request is denied. If the two authorization signatures, which may

be a secure authorization WO 2005/118032 PCT/US2005/013090 25

such as the entry of an authorization code, are provided at step 78, the
weysienmpraceeds to step 81. If the delivery parameters wenecovestidsiersat

step 72, then at step 81 the pharmacy and the treating physician are

notified that the delivery parameters set for therapy are out of the

hospital's formulary range. If the gielivery parameters were not overridden

at step 72, then no notification to the treating. 5 physician and pharmacy

is necessary. Once the appropriate authorization(s) have been provided at

. such astepsMe-hrtkrbovrHon ceBrERRIoH s sraGirba P e rodedi o Sradin

the delﬁf&?%%&%ﬁtlﬁﬁrg 3velkdden 3t AdpStepi@a, dheesybthaphaguestsiththe treating
. operator 1o select the.appropriate pumping ch i if
physio R GrOTAE GBI B S o o St Bl Mormulec
range. Risbodeiition piamstircvsariat erstpafamrtsepd SHBFmR RrEfcotion raGaine
physicﬁl{ 1he SReratoLeRieERgyinformation relating to the container 84,
medication in the container 84, and channel 22 i I bj IS, :
1585t BRI R Gh! AN c%ﬁ? %% g%réa%qﬁ%é i?u#%gér%sétbga i
authorthaibreisoghitioriret theteeoHtaimeryssmanginsdsdesta Shal Btcdr Midsp 82 e

systenﬁ%&ﬁ%gm%&r_é@&r RANRNGLSSSPERER: hoipaterenae) miGddiemetppropriate
_channel selection screen of {)he c&)ntrollerRlz '“&QI?JP gﬂee ;éig%%i legpm
contaipgand lipg seh bl P REA AL TRS %nﬁgfo'prlgﬁggghannelt%or the rogra%‘umeag
channéf fsjoo-ctivenayally thetio psinter, disise inbnmatien reidg it RamRpBeT 84
medic AR RISLRERAERIMIRGCIRAR] 10 hevRariasmeth BNy Rib-aNe Mertsitton
providing automatic recognition/programming is %'%h the use §’¢I 80 e set 24
may ofsts PRISHHIIBHE 5P DROSFURTH BIRSRP BTG RhbS et 82
may ofttenmaticaridentifie pRénvayingoatperiaformation concerning: the patient,
5#8@ rg%rgﬁge,pﬁf& @tcﬁﬁﬁ@ a@ﬂ&n@?&i&@@g RLr ARESERESe A ARRAII OR iR ontine
|

the medicine connected as part of the ling seé24 (.e., In the contai egﬁ}gfi)dn
deptorah i ISR e RBIFRR LG 5p PR SLMPRt o, e orogmpied
therapyeiaatiadheraiye tedehonrd ustapliddthetidér et pedeRinmial Hoahip be
perfr:u()::)x{etc;| 1%2851%9 ,Scﬁlg AL %? &0@%&%;95 H&%ﬁﬂﬁ@mﬁ@%&}ﬁﬁg}y wﬁUﬁB use of

~ process parameters may include at least medlcﬁ?%é@ume%g%{)nm ma

an infppRHRISTCRTE AR APPSR IR BRI A b ottRs e 16tal bolus ' Y
contaiOliRrtrabelusiai@itote; tiniking {ietwer buias: 26miehgerfes, w%tm}%mgws,
condi (gll}:? et f%g R%ch?iﬁée&ﬂ&@ﬁ%% ARt BkBE S PRHIUbIIR: B ARE as the

se volume, loading dose rate, loading dose tim malntgnancﬁ? 1aLe, - the

drog/pABitR AR A4 AR AR R DTSR HE AR B SR SRS
line s¥OlHMMERPAINAtER MBIgHbcEn pltyntiierimfopssatidiorithemigitivaBivn fherypy. Such
proce A LR O O AR RERIES 55, B PO lcaion
amount, individual bolus volume, total bolus volume, bolus rate, dose, timing between bolus
deliveries, maximum number of boluses, maximum number of boluses per unit time, loading dose
volume, loading dose rate, loading dose time, maintenance rate, maintenance volume, maintenance
time, maintenance dose, diluent volume and patient weight. Finally, the information identifier 27
may include information concerning profile data, including but not limited to patient profiles data
such as patient pain state, chronologic age, age group, and gestational age, and condition profile data
such as the medical condition or medical disease state, including but not limited to renal disease,

congenital heart disease, and liver failure. In addition to including specific medication therapy
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such as patient pain state, chronologic age, age group, and gestational
age, and condition profile data 30 such as the medical condition or
medical disease state, including but not limited to renal disease,
weangenitatheart disease, and liver failure. In addition to incRiivigs speaifanso
medication therapy WO 2005/118032 PCT/US2005/013090 26
information, the information identifier 27 may also include generic
medication therapy. For example2dhe information identifier 27 may
include process parameters and data applicable to a variety of
medications, a category of medications, or to a category of patient and/
inormagoRy R R BTEE SOPHE R AP IS SPHR PR SR CEF B d
examplif) ehsahiddhyidh edmafief a0t urer iofithie finesep2dpbiyrthaddepitablicable to a
. Pharmacy. or b | the iongR iRk nifition
vane a(t)thc B(eﬁgé%%%eéllicr%gé%e Z%P%%%t%%{%?awn%fea%t%%r{} he Iigr?e9 E%l%?yrﬁggﬁy does
profilegot yet include a medication container 84. As such, the line set 24 with
thed fconnatieniddammidfiar 2ramasioeiproanixdéncsed oy ibedasfetvingof the
. informat] lj r is
e s s By e
attachech fRNHTBASAaYANBY RS TRARIGH WAt R HECo 36 SO RFaROe Ry dRe iR
medicB@in2érnaasa. highlivic usi tinsize ddanich coritdimmatioyidéntifier patienbspraifide
and/qr therapy. specific pro r | ifi - SHCh: . 12
ke e e e e
24, wigh e o irddprian 2 s e B hetisperHET AR edication
within @80EfieFoy - AheRalRdimdfcissormalivbeitighlifiars@misstranstented toutyef
controller 12 just.as if it were input in ' ' '
e iRt ety SAEELE s B RYRAUE A U Cofon
is typiceHyl abiiformeNchy, arbriretsdavhersin - S0psHi6 TreGiRfey Ar4 AT RIeSTHEbRR
addedRS i ihigR acaMamaieates with the.controller 12 to transmit the
information to the controller,12. In a similar_emhbpdim
Y e e
mput igcekeharfioého pruidoniteés; nlorermbediasnt %@i@%‘?‘%ﬁﬂ?gﬁ‘éﬁ‘)ﬁﬁf’éf@?}c
of malRERINGHANC 1{BiERCEIS AR ailfor MatinTHarmiherinianmaliochidig #ieD 27hich

When any informatign is to be received by the input.devi t il
commy RS G AR TG LAt e e TR U ELniopt €5, 1 p sl
emboriiagnhehbermfidlel 1iTery imwinforinpubiedcarfisharradeisads asutiv frepuency

recei BRI BRI PFQGIAT MRS IAGERS ccN el oraR i RAGR B dcasS et ve the
25 FIGS. |1 and 2. After the ‘I?#Sar%el 22 has been selected in step 82, and

mforpad o e B HARARG

When any information is to be received by the input device 18 of the controlier 12 via a Iine
set information identifier 27, it is understood that it may be beneficial when this information is
transferred to the controller early in the programming process, and preferably at step 40 as seen in
FIGS. 1 and 2.

After the channe} 22 has been selected in step 82, and the container 84, including the
medication and line set 24, have been identified, the processor 16 of the system 30 gueries the
operator to develop a schedule for the medication therapy in step 86. One component of the
schedule query is to identify the therapy as the primary therapy, or as a piggyback therapy as
depicted in FIG. 10. With a three-channel multi-channel infusion pump, the possible medication

therapies include at least a primary medication therapy, a first piggyback medication therapy and a
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medication and line set 24, have been identified, the processor 16 of the
system 30 queries the operator to develop a schedule for the medication
therapy in step 86. One component of the schedule query is to identify
wiheothaname as the primary therapy, or as a piggyback therapgmssatns/ 013096
depicted in FIG. 10. With a three-channel multi-channel infusion pump, the
possible medication therapies include at least a primary medication

therapy, a first piggyback medicatign therapy and a WO 2005/118032
PCT/US2005/013090 27 subsequent piggyback medication therapy. In
such a configuration the primary medication therapy is delivered first (i.e.,
subseqidiiFiFpadicaiiefichrrepy)siheliisatipiggybasktivedicptionferdpstis: therapy
is depSlyEred second (168,565 'ﬁ%%’&@ﬂ'ggﬁ%&my&- anch thesihsagieRt
ISdeh‘bﬁrggﬁ%sggﬁkeFﬁe%%%ﬁlqr? %}%’aﬁr%g%g)belivere ird (i.e. !; third mgyic%zion )
secondH{brayoAMGReHiEaNRheraB. st A5 SLUS AP BePiewy BFk Bedistigy ferapy is
deliveRREMie@tion theranyedadaabisidase)meatlichtiomtderaioy tedivesnantingy of a
dose medication theiapy. Another CoMNANEH! ldRe SThrdAAeSa:
stam ge ?F'{r%a%oﬁlﬁﬁ Jat of trﬁdgl}ée%\/sg}?%ﬁhe med%ation therapy. The controelklg)rt1
therapy¥? may be programmed in advance of either or both the delivery of the
medisatiennandiheratiachipent afitheicantainer 84 and kiatsetdtdy tiete
. medical device 10. 10 As.an e e of aymulticontainer 84,306, te dek
medlcﬁ‘i’ﬁﬂi-%eﬁaé’ﬁ’hé&’ B COBIONeT fdng ﬁﬁ%ﬁ%ﬁ%& may be pro rammed t%gr%v?ci‘éery
of theankalidlive, doddharsdibaminh ah braey B4 BHary ¢ A difermrdicn dadge 10

with..the.first BrmRing Chanrek2 e amd-tnlowite doading doseller 12 may be
medication ther

: with a maintenance medicati (18 :
BroB g ABIOHE e o0 e e ErRLL S S b A o friaed i
the finatithntipéns oo Panid obinarthrloading deseacdicatiotBRTan G Rnfrace
medidHBARIBYSERNShiderbabR Adcilinnaliyn s Rseeiurnk RiggdRalainer associated

_medication therapy to Tﬁ irst two meéji%%g?n%§ dngal%riggresg ‘%Q&%E é’ﬂ%?ﬁgezﬁa.
with %I%‘H’&éﬁ’%&%@ PléPasy R (hrd container conhected to the
Addifibiedipunehsguehiariseitank rivdinéeouberctoakafisicye meticfitnsHestiisd
abovah RI9gYRaRK medicaligRdheranipgothe sy s Rl vt datctke alidpafiping

first medication therapies Igﬁe.,,%)rimary medication therapies), second
chantel i RIWREEE: SPIRCHREP IS 51 Ejgybac_k therapies), third medication

thefispissuieart sgbpegk emdpigipyshoknibe thprysikrerllordoidgyratirn of first
meaégégé%%%a@ ref.gg_rgmﬁasﬁ feliouiog the-saRe siepa andithinasame Ge.,
_system 30, including all alarms and .v‘errlg%sdg%ntlufle% %Q%ﬁ'&a%séﬁntc. The
rigevhacidBrarirshdhied WRACHLos HTRRY ko POTate & Fepeat feature which
pigzaliovaiheis pesatartharnbllifyliovepdat sy semormdipiodgrame system 30,
inciugﬁéaﬁ]m QN ERULE; HIRARRY AikROUt having

As an additional feature, the system may incorporate a repeat feature which allows the
operator the ability to repeat any portion of program parameters, or an entire therapy without having
fo re-enier the parameiers.

Referring now to FIG. 2, another systern 30a is shown for programming a medical device 10
of the present invention. The first step in the programming process of system 30a is to initiate the
start command at the controller (either a controller 12 connected to a medical device 10 or a stand-
alone controller 12a), shown at step 31 in FIG. 2.” After the start command has been inttiated, the
operator may select to proceed to the infusion selection screen 32. As explained above, the infusion

selection screen 32, depicted in FIG. 4, allows the operator the ability to select an infusion therapy.
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25 to re-enter the parameters. Referring now to no. 2, another system 30a
is shown for programming a medical device 10 of the present invention.
The first step in the programming process of system 30a is to initiate the
wetamsemmand at the controller (either a controller 12 connaateditaes/o13690

medical device 10 or a stand- alone controller 12a), shown at step 31 in
FIG. 2. After the start command has been initiated, the 30 operator may
select to proceed to the infusion sgjection screen 32. As explained above,
the infusion selection screen 32, depicted in FIG. 4, allows the operator
the ability to select an infusion therapy. WO 2005/118032

If the oB&JEAHé&%%%%&Q@ Be2B;ftherepeintanasioo s andnfusionstiertiby stken

son, S e R SR AR b alle svslem. Fom K deerhed

Rder infusion elver meters for thats ecific
therapjn fBisicificaHnreep. esp@m dtiig, Oesretﬁfé%a?ﬁtﬂ BolrtNEss 5@%?6?%%&53’6?‘ step
32, thel QJ;Hésgﬁéamﬁﬁlwl pinheEaRY Mﬂaaamd@mm?ﬁmui&%m EW% ed

e received profile data rovi output, an
bolus Iﬁ%ﬁtfg"’r?tetaeé 1Bh the gr%%f‘?s Hhasac o%[aﬁ y}gcés%e %pr% idﬂg ?& by skip
step 3Pdtarpratied|girehidy @@emwﬂm@;%tdpplgt@b@@%n’d PrbesBhg APETRIS SlHET
pmnieggaé d 9k depicted:in RGohinvdieseinthenererajrtiameaprefles2prafiadition
data into the input device 18 comprising at least one of a patient profile

profile# apd s AEHIGHIBRIAR G and a medication profile 96. Profile data for the
T ket deafite she Paney pofiipsise mefcnsiore iapaneat panigbeinsiafy a

chronSENRI0UCB0E6EH) ARG GEQHRoRNSLE PesiRlieRal-Rar doRaftiendataltaay
condition profiles 4 may comgplse at le t ne of a rpedlc%l Condlth&'l o
1ca j#:] 15! e,

comprige AicisRtiiSBASE %tgféh‘?ﬁc?ﬁrﬁ]é Bl igdEte 1SE’:‘%)Sﬁgsen|t’af‘f1eaa’f disease,
congeﬁi’ﬂﬂ tizer daile afdrialty fohoflcHimtByforefils fatsdfientiio mpdishléon gratig 96 may

include ?lﬁrgﬁt?&){ H21R-0R405 e diGaHORLAL G HHEIREN, SHIGHET, gdﬂél 88k or type of

inclu the name or type of medication to be de e pat n
I el B e s e A ST
medidatefilprofly esiderdn ithbememory 144, Moesmpdtidlbaly akddigo |ﬁdhet§1tﬁé=aﬂ°ﬂ

R LI s e e st
FF)’% E% ofiles 9

with @sm&mﬁpﬁh@%ﬂ%&%@&q off BROfREEiERsID X O%Ondtng foa
pmncﬁﬁftiﬁw&ﬁﬂmedteamn therapy After the operator enters the profile data,

Wh nt%%g éﬁgﬂ% HRP-GaWD 20 SSREHANMSNESIN drbfadown
|nput V|ce 18), at steps 98 and 100, the profile d tadr(teac(;:;c\{uedd
selecfbgﬂtﬁenﬁtpmt’%\héél oo TR AEViEnder B e B oA Pl i ey

compare
by thiGrglat aendEs Rritl Gadettvaibbijahe IR 080 16 mtmmdhe@ppmm@oadcd

proﬁfg]segi(ﬁtwt hﬁé?%n'@t% 55%%99&5“&1@353&%{%11 therapy. In ome embodiment, the

processor 16 has an algorithm that compares the received profile data to the preloaded profiles to
provide the medication therapy. Finally, at step 102 the processor 16 will provide as output a
medication therapy. The processor 16 typically selects the medication therapy from the preloaded
medication therapies corresponding to the preloaded profiles 90-92 that further correspond to the
received profile data. The medication therapy provided by the processor 16 typically comprises a
medica.tton type and delivery parameters. The delivery parameters comprise at least one of a dose, a
rate and a concentration. An example of an output medication therapy is depicted in FIG. 12. In this
example, the medication therapy includes the rate, volume, conceniration, time and medication

name.



10

15

25

30

processor 16 has an algorithm that compares the received profile data to
the preloaded profiles to provide the medication therapy. Finally, at step
102 the processor 16 will provide as output a 25 medication therapy. The
WD aRRa396326 typically selects the medication therapy from themieleadedosn

medication therapies corresponding to the preloaded profiles 90-92 that
further correspond to the received profile data. The medication therapy
provided by the processor 16 typic%ly comprises a medication type and
delivery parameters. The delivery parameters comprise at least one of a
dose, a rate and a concentration. An example of an output medication

th@&@;exd%ﬁ&mﬁ{@%?&i&f&;’de@mm& examBRles themedicatinarinaramters
includes the rate, yolume, concentratign, time and medication). name. W
iy CHSEEFT P54 P4 R RESEOLTS A0t 5 ARG SRR I S POt an
individnelinbd aghaisohustmhbolicatidentherbplys thie eialivdryipnbatviete bolyndgliveries.
And, SORYWIRG.ALIBRY QR6.Of B MRgIERIaRBIPRA MaslisaienarBaentFaliae: may

amedication amount, an_ individual bolus volume, a total Pol SV Iumema
comppgf 4 IF4ES AP LATHRANE BEhA@ErP RIS S oReiralioR, IR 5t 191hme: @
loadingy duiteetas doloadingsdobe: mackpationheehe. th eddetivergepirameterdluent
volufBay 5 comprise at least one of a medication type, a medication

concentration, a loading dose volume, a Fioading dose rate, a Io$di§g,

o 5L i, S B S B R S GBI om v
profiledhtmen\Viilbihesystem:30ambypnepdeik dug gestadpuiddidatiGrat steps 30,

92, sﬁﬁsﬁaﬁm%ﬁ SRIel Onane REPflewlala SRibk: Hil8-ORe ALBR BRR 5 SRR  Ghe
than one profile data in the ihput device 18 at steps 90, 10.92, show%iﬁg

prooees 19 il peross eresAAv RS 6Ie t A St ISR e p et
basedspiile pibergracessdnidoatibpieiapisa cross analysis to either obtain or
doypioR,2 HagesIRCadIcalian hRARe RRICH ARG BRIRUAIUN9h, e

edication’therapies. After the system 30a has provided a recommended

operaive Bire StrotP iR RgesP B it s reronprsaiet medivpion BRRPIR R F o L the
operdiSjegbibed enamnienceRdnedicatianthiasamsap S0Epiagstilioa oceeds to step
74, i&gﬁﬁ%é%%?e%%&%%d%@é %95@&9&253%&8&9&%@39@ Iﬂﬁg&%)é@}i?ﬁ@oﬂé}ém&cw

system 30aproceeds to step 74, identified above, and the system

the resrpmprishmrdisatine rame e 58 A 04: Sy the pRsaioe inmsrrifed fhe frgortnity to .
adjusﬁ&@@fﬂﬂiﬁﬂﬂﬁﬂﬂﬂeﬂmﬁ'ﬁﬁﬁeﬂmw sieficifdy therpihe agetatorifshe operator
choo?ersoyca?%da%]ese@ rg%?&.@'%%@ﬁ%%g@gw the BRI AMSIS S8 PR ses not to accept

recomme edica erapy at step 106. If the operator chooses

ni
erapy

the repomedius Al Bt paras fcavetep 3mPakeriidoperad radsdpnios the

theraphe@pes NRliterRGeap! 2 hithparcetivens echihedianticmiihprapyn thendbers at
step fgﬁs,t%@s%sotgrrp 505 %xeo%g ! ) EQ gte%%.aﬂg € %paii%gdtggove, at step 62 the processor 16 will
provide an analysis to determine if the program parameters meet the preprogrammed parameter
ranges. Following step 62 the system 30a proceeds as explained above with respect to system 30.

Referring now to the flowchart of FIG. 15. This flowchart depicts a system 110 whereby the
controller 12 is pre-programmed, which is typically accomplished prior to programming of the
medication therapy as identified in systems 30 and 30a above. As shown in FIG. 15, the first step in
programming the controller 12 is to select, at step 112, whether the programming will be for a drug
profile or for a medication therapy. A screen depiction for programming a drug profile is provided
in FIG. 13. As shown, the programmer enters a variety of program parameters, at least some of

which comprise the drug name 126, volume of infusion for the therapy 128, diluent volume for the
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therapy request. Alternatively, if the operator chooses to adjust any of the
program parameters at step 106, the system 30a proceeds to step 62. As
explained above, at step 62 the processor 16 will provide an analysis to
woelpnigesf the program parameters meet the preprogrammed paiasatano

ranges. Following step 62 the system 30a proceeds as explained above
with respect to system 30. 25 Referring now to the flowchart of FIG. 15.
This flowchart depicts a system 1190Whereby the controller 12 is
pre-programmed, which is typically accomplished prior to programming of
the medication therapy as identified in systems 30 and 30a above. As

theraighMyeandeh@atibh, 181 dvst e pilraRIy andmiiegdiesgeni pllemiddrisdOpossible

as um}?&é‘?&&dﬂ'}%ﬂ%ggﬁin‘%@%ﬁgﬁﬁ Iya% ert(_)gramming will be for a drug profile or

py

or a medication therapy. A screen depiction for programming a drug

IO EFETAOGTARE G THOeds fona madiaBon hereyrogieatiie tprepsapdication
therapsegiotyfxino gademt pasalne R Ewvad least DoAY, Whieh €QmIRos eriig: ¢ Wudwn

: lume:Qf.i ion. for the thera 28, diluent volume for the

w1300 L B T 1o 0t e g B3
14 depig’ aggapla sacehiyrherireomumnianel proimiprosdedrn e rorsificopprosiptened
medi@SdNUERGIA0GNLYIO REr&nO iRy SHithdn {HE @it b &P g RRMING tent

.mode Js far a,medication the . At least tw.types of medication,
o P S PP Bl oo
DIOgrEBRiRE St (b lrs semeva valithenteisr PRosiApaansten delitharatijication therapy.
As sHOEAUIRAFIRET 46 Qh Shidf: Pakaiselers-alisiaR 1R4iridG 41 hdeRiiSdsor the

merasaml&ggggg& fc&)l&(ggg pe é(@gﬁr?artnerﬂeg of a patient profile for a specmc'
reprogrammed medication therapy. In this screen, the programmer will

eNlermtheammrest sepplelfic hatmmrasonitionelBs anthg tgepserstaerapy
profiléARe Frefibensnesllicerieiicinarametersidantiirg il Be RONR oram at step 116.
If th prggﬁraamrPnrerng mst,te : H;e r%g{ggﬁmer wil Ehetn %it‘er program parameters "
“RBrthe medication therapy . PR PRI B OFER (P8 gRathser 118.
Alterpsginginetels aresatrieast dhreosisUg 4R ogirany dlamystior 1he rtvetapych 44 fithetart
progeRgentrRtiand46:apd the rate 150. When the programmer completes the

programming of ejther a drug therapy. or a therapy profile, the .
p?f)%r%?ﬁr‘ﬁ%%rgwm%eg&ﬁﬁ??ela Bk BRI roGRaT SPRE Ve ohraimLy
storingtogteqy 106 nfdivatisrotcasnivreiocariérsneehbadydtenioid Qqiioveads:tapy and a

" JoadifiUHRIBRAARNA ML MY BL ISP dhd Gortd AlGHIALY @l&agigg Snatches at least

- programmer ¢hooses to re-program, the system 110 reverts back to the
one o O PR P LR AT EIA01 14 PIOYAOSS 48 SHBRSp (aaprotle
paranefernripd dalicdeptbsepeinandiontis napatyl é4oft tbérjevaistyr $601he po@ssor

16 fm%wyesei&e%ﬂipﬂig&mmﬁ@ww ShRROSHRSE A GRUG R ers.
erapy and a
FIGE.ylﬁ and 17 show additional embodiments of a system of the present invention,

generally designated with the reference numerals 200 and 300. Similar to the embodiments
described above in at least FIG. 3, the systems 200, 300 can utilize a disposable line set tubing 214,
314. Asshown and described in greater detail in U.S. Patent Application Serial No. 10/040,887, the
entire specification of which is hereby incorporated by reference, the line set tubing 214, 314 can
have attached to it a disposable element 212, 312, such as a disposable pump 212, 312. The line set
tubing and/or the disposable pump can have an identifier 218, 318. In other words, the systems 200,
360 utilize a disposable element 212, 312 and an identifier 218, 318. The disposable pump canbe a

micro-pump or a MEMS (micro electro-mechanical system) pump, or other type of disposable pump.
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loading dose medication therapy. At least one of the stored medication
therapies matches at least 20 one set of patient profile parameters. The
processor 16 provides for comparing the patient profile parameters to the
woedivaitosetherapies stored in the memory 14 at the procesgor/ €003 3090

processor 16 further provides for transmitting a medication therapy that
matches the patientprofdeparameters, FIGS. 16 and 17 show additional
embodiments of a system of the prgsent invention, generally designated
with the reference numerals 200 and 300. Similar to the embodiments 25
described above in at least FIG. 3, the systems 200, 300 can utilize a

As sihiwpos déSihe st fhbheg2En:s3208, N8 gshowihaindidstnisddapgredte?, 312,

prefoldSiR MtlS phACH ARBIGRNOM BRsIEL N0:, 391040,88/ihe A8lEes.

specification of which is hereby incorporated by reference, the line set
tu%%f%fmiFéa?flfﬁ%fsl&é&?g@ﬁ%ﬂd“f@htsasm@pﬁ@m)ef@m%%ﬁé\,fﬂé s a
technglogh esbiolispisapidl pump &vRe8 ¥Rick henlindsethtobinglanefoirtkize, though

they QSRS ADIE RYBIR, CGRNVIBVS @ew_&@@;éfi%ﬁizéﬁnf}a&amm%m&r@ﬁfe% silicon,
systems 200, 30 300 utilize a disposable element 212, 312 and an

but they ohmiPen B B8V e LS e S Rp B Ao B aRIRRia LISy oFagh MEMS
devich/iE MSrnpctedelgctresmiechancdlisyistera) pumpenteatioeintypechinical parts in
acidiu%}rc"% Qéﬁ{ PP eiéé@ie%ﬂ Qﬁé&&éﬁ) gi?d E&I&&%Q@ﬁ(&ﬂs’s Q%Qulﬁﬁm l}ﬁé@ices

S. 16 and 17, the systems 200, 300 generally include a medical
or eleFgiSAEPEOSPSRS Ve S St B P RS AR E B SSUT R ey Shtdcab fight.pnd
accel@idoarThaMBRIA ety i35 bividihstandisidantelenericattoin@ehanicaipes

of pus¥RIE BLIMEMS) &m%%re&bwﬂﬁe% ;s[fJapQJggmb%%&go9@g§n&%§§t§‘§§ese

of tiny devices which can be less than a millimeter in size, though 5 tf
MEMSAexies B@I%@P%@%éﬂ%“ﬂ%%%@%ﬁﬂ?aﬂﬁ%&rwwn and
actuagbassAvalessuny isilioassiblt dhestepbnaioglidea svsancinakieNandidts osigingot
u'adiu%];lgtﬂg BE &P ¢ HEQ#@;%SE %%I;kl\ék%l\@ hgxe yz{gcealnsd A Igifr%g rla Egd wer than

micro-system on a chip that can incorporaté moving mechanica pa](ﬁs in
conveRantb Y ptickimarnty. MR s trripaic hrardy Hierd delibal wen B EMS
devickiesullingrdnMSueaVicesc Rt alEmQMisfaighie 3P s Bl dsviatyatyliesosible or
one-tilgx]ﬁ lilltﬁﬁl ge(:: Iu%‘sﬂ%éﬁ Hg%cgslb rgttlyogrg(’:a r\{]e% %gflixg I%ﬁ'ébr? nfé iis Qurat%%re égga ys ) d that

e components can be"a number of different elements including

MEMisl glegplsscride siieiiap e Abmicaolec Bomsrhaingay stebiAty s predsrdevices
that ERFOFancRININBHORS OftRIGNEMS dhese mdi-MSudevices are s leficon,
moldd %‘Eéf%%‘é‘%‘%&%%@%a %Ea%d“&?&?é&%&%‘”ﬁs&&@&’ﬁ#&é&%&“%@@tﬂ% the MEMS

actuation. As a result, 1t1S possible to use them in places where
clemReE e PR B e 85I @ b flased foonal B exasuds, e MEMdhuaenps gump
can MBIEebANIGHHOEICRATONSHMEJQESHPRAVIEHARAILS FeAYEMIORsc pump,

vices. Additionally, MEMS l?egg;h 0 s adva ewge stage tha

S (e e S e R
amicthengbipd pempotithposlsicogerwise fabricated on a small scale. The MEMS element can
also be a piezoelectrically actmated plastic element or pump. In certain embodiments, a flow sensor
could be embedded into a pocket in the flow path of the disposable pump itself, Itis also understood
that the MEMS devices of the present invention application can be manufactured using Application
Specific Integrated Circuit (ASIC) technology wherein electronics are etched on the same chip as the

MEMS fluid structures.
The disposable element could be considered the MEMS pump 212 or the line set 214, or the
combination of both elements. In addition, other types of MEMS components could also be nsed in
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one-time use devices. MEMS devices are typically etched in silicon. It is
further understood that MEMS may also describe other types of micro
electromechanical system devices such as devices that are micro-molded
wi Plessigesbhus, MEMS devices may include devices etchedirgikeqnz o28heo
molded in plastic or otherwise fabricated on a small scale. It should be
understood that the MEMS element or pump can take a variety of
different forms. For example, the MS element or pump can include be
a disposable element such as a disposable peristaltic pump, volumetric
pump, ambulatory pump, syringe pump or other type of disposable pump.
the systRE2ME VS @lemertearsaése enaimiciaimaised Eumiposelessind drove in
au teasf HIGTYISE [B0rIcAlEd 00,8 Sl pGRlC TR MEMS RiAMERLEA0 &3 Alshdes
a piezoe ecflrlcgdﬁy actuated plastic element or pump. In certain
contaimaThestitaiontsT BEHoIBEHBEGS almsicd Hpdd dbe A s pEiaedinnsi & o 4
is simiPR1D @E 1he HisposabIRMINYlSEIE thisalspimdamstood dhbtithea NS end
deyices of the present invention application. ing:
conne O U G A TR A Lo A o0Ey O e PR
catheta ecotberidsvinefetchmanptigiosyiicheipigiithe MEMS fluid structures. 30

l-rﬁﬁfgiﬁfé%@&}ﬁ glementaoiud tbanansideiesbthe MEMSpubly &idatetheith
line set 214, or.th binatiqn,.of,both elements. [t YRES:
e Ut R S A s s 08 CO SO0 o ot 14 B
variowP GTAES2006/013080mBR e MEBEwoED2 ithd KonaliRere2rdniupis240, 320
and a&%G{@'tq,%&szf . 'Qaﬁ!@z@%&éi@%ﬁ@;m;ﬁ%ﬁﬁ_ mb‘%o.k %gy@ﬂm?aéfmsgl FtGroddinte
~one preferred embodiment, the contajner : | e
portoR QLTI E O G 3P R Lt e oot e
inlet pbhte2 2@ $ifistchaiprrtine fahe line 312145 Fifnitagomnereditraliscruist gesciedl>
where%pﬁ\é%{gﬂ@ Bﬂﬁlﬁ‘gig, ]ﬁ_ﬁ M%H%%&U@Rgﬂéﬁﬂi@ &m,%a. Once properly
connected to or otherwise in comm nie tion Wlthhg]e cg{gasjpgrd%%G h%l]ie ine
connegis, SRR R & %Bé'tﬁ'é‘f’é’r%“rl o%?gar B UROE ST S Pnmanaatan with
set 21th & jdatidnd. thspatither shown in FIGS. 16 and 17, the MEMS pump 212,

31:%43;@&3&{ 3y ABINGIANES A iHagdiReae! 2kt 13 bl FORIMEMSRIBR, the
. 212,312 may be connected to the line set 214 3%4 VRNOUS 4 314 Ris
identifghlfaiion estesiisdamibier A RIETE PSS B eé@ {mg Bt st et

under9OEI2REYB2E) thar aincidentfisi 61 HGERE, Ba2hwheaeshielevEMIS Hemepts, and

cond bR B IRISISANBREIRH AL A0 ItGEmediAle shortion of thenling satidl ekl 17,
Accordingly, a portion of the line set 214 %%44‘

on 0 , 314 ected tp the inlet
VariquoPBIBERh B SBHIGTE S M CEEr Sm 5L 1 SOy BRI T rined =
attorr@y detipd Ho2 RIS -80%) (UAEIGRTIHE WAEMIS rplatmp 12 1R 133218 appkiration and which

s bSS | 3 %GR EGaskidR e VHeh S
ha b%%r{r]n%m %&gﬁﬂ, %%ﬁ%%p%%ﬁd’f%gﬁm%ﬁg%%ﬂr 216, 316, throuépb Jgeil;g
as i U,

indicigfs .
Patent Application Nos. 10/748,589, 10/748,593, 10/748,749, 10/748,750, 10/748,762, 10/749,099,
10/749,101, and 10/749,102,

Referring to FIG. 16, the system 200 may further use a controller 230. The controlier 230

escribed therein. Additional embodiments of the identifier are desc

can be operably associated with the MEMS pump 212 or other MEMS or disposable pump. The
controller 230 may communicate with the MEMS pump 212 via a wireless connection.
Alternatively, a hard connection may be utilized wherein the MEMS pump 212 may be plugged into
the controller 230. Tt is further understood that the controller 230 can be integral as part of the
MEMS pump 212. It is further understood that the controller 230 can be a separate hand-held
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15 set 214, 314 and to the patient. The system 200, 300 may also use an
identifier 218, 318. In one preferred embodiment, the identifier 218, 318 is
associated with or otherwise connected to the MEMS pump 214, 314. It is
wondessteard, however, that the identifier 218, 318 may also bemEsoEiRIRE)90
with other elements, and connected at other locations such as the
disposable line set 214, 314 as shown in FIGs. 16 and 17. 20 Various
embodiments of the identifier 218,4318 are described in U.S. Patent
Application identified as attorney docket no. EIS-6090 (1417GP934),
which is related to the present application and which has been
compintorpeeatedehytraidrenteioie candbisdre pomizii “aviy ofdiveih fommatidration
fink, a%’Hﬁ‘ﬁ&@'&ﬂ“ﬂnéﬁ%ﬁwr&@ﬁ%ﬁ&ﬁ@ﬁ(&%ﬁé&%ﬁi@oﬁﬁ@&%@%uum system 232.

embodimeénts of the identifier are described in U.S.. Paten pllcatlon
The reqegaition system 232 is capable of recognizing the data contained in the i enﬁﬁar 218, The

recogli@hRA S5R9 ATV 748 SQP DL 481 48, LoAfids: 756, 10/0p8 6B 6/749,009, For
exam: urtﬁ%&%&h@ ?l&([?é%&%ﬁ&éﬁ[ﬁmm&&@ﬁé@ﬁ@@fﬁ@@%@mﬁ

er use a controller 230. The controller 230 % can be operably
to the MENE RBPTIh the MEMS pump 212 or other MEMS or disposable pump.
Thetheanivolizi23hovay i6 BT LAl caitanitbthe MBMSpum peddadatve, the

{
oo AP G ATV R e

caregiying fpstiteion AekAsREH s an AR dhacmer 280 Withanboratity phpatepareBietad
condifybs MESAMIM m%lxae:lid@fuw esndsterstegikibalcth dhaeit kol ess23Mchnddication

therapy 1o cach GFRC TG SORL 11@0%?5&92 Qi&@@ﬁé%%gg%e%%g@aﬂ%%%&
Jr a separate etwo tI‘O Ter that ontro e pump 2 via a network
used fosrineriirineatiohlelfue, é%rm%@@m pdorremdisinacrofle date, fora

spwﬁ@pamﬂ%asﬁlmi HFQOORILI0B HySiem Zﬁepradagéemvﬁ@ﬁr%mﬂ@am
tccewed tﬁl%ubfl ﬂl%flgeco mzmt% EE %%dc gggﬁﬁqﬂ%&g S Iden? %%ﬂ't us g&ggce exists

recogniton sygtem rf%‘é can ooperat ent[he erg;lte
betwaprethy Stom BOGrRoPS, dhé pigiatinaeb inifeppige Hapeemelfensopriatispnld

inchudBatdidentifigs thatyrecofinesselidd ddeennaaigds tahsrdlMS widmp 2 kup,
n theg bodiment shﬁqwn in FIG S mllar to o %’f glm
y

' R
determmme. o iie 15, within a ra O 15 above or below a
r‘&as‘%ﬁl ove he “contro ﬁas a merﬁor

predetpimiopt eless &f conesprsiendst I@iﬁsﬁrffmﬁ)mcﬁ% 2R0 emﬁgw'ﬁ@%m e
prelofDQRRHAkEATRFSIRAG e MAMeRY Aodithee pilmlityalip @t@atd%@m&& the
a%n% ‘i%con tlon rofll%s The{ er%@ 260 c%naglso have geas? Cm with the
U R e L o R SR RISHRE R S EAEh B e pIO AT
correppofiteg. tlaemnypm serdéy thplegivoting)aoh m@bna@m%&memmdiﬂg
theraP§SERIRGRERILC HalR0 T LIRMPIE PAGRE A alile HRiaPRMHOE ARG,

rofile data, for a.
P As in prior émbodiments, the controller 230 has a processor 280. As mentioned above, the

controller 230 can communicate with the MEMS pump 212 and control the operation of the MEMS
pump 212 via wireless communication or via wired communication. The controller 230 can also
receive statas information on the operation of the MEMS pump 212. As in the prior embodiments,
the controller 212 also communicates with and controls the operation of a plurality of “channels”
{not shown). For example, one controller 230 could communicate with and control the operation of
a plurality of MEMS pumps 212 simultaneously, or in succession, depending on the therapy being
provided to the patient.
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specific patient for which an infusion will be provided. The processor 280
compares the profile data received through the input screen to the
preloaded profiles to determine if a correspondence exists 15 between the
wiwvenokersexample, the algorithm used to determine if correspengaeRsss o130
exists could include determining if an exact match exists, determining if
the profile is within a group, determining if the profile is within a range,
and/or determining if the profile is-gpove or below a predetermined value.
If correspondence exists, then the processor 280 provides at least one of
the preloaded medication therapies from within the memory 260 for use
Witk Briibedoperationndh H16.26 @oriwpizt Bave bzagriheowpniespiheiiyas a server,
and a DIEIBRARE INEFARY aQRE R RN RRFASIR! SRASAG BLRL MU ANA assistant (PDA).
corresponding therapy are used for mplementmg}i%gg cont olllnggthe

The uSpHRSHEACTRE A8 SHORHEF PR LR R PR T BRSPS Cenfal rOBu el dtr
centralt@uPARTIO0 asddeschibetido @nive edfbedirmeaptseAgrinup dorcEnb edirsertgres
whichtggngzg gﬁﬁlkgrtgeg’gaﬁg\i 0EERA &?&oé& &‘Q%%Qu@i&%ﬁﬁcm Serial Nos.

controller 230 can communicate with the MEMS pump 212 and control the
10746580l OT 6 1% NS 145 A 929 T dielod KU AR i Ghg 250
10/74iced GaMwRBICatina sthewconikbierclA eapizisd herdivehstatusoller 230 can
additi r‘éa%oﬂsgﬁxéhgugl%?éiﬂf’f&%ﬁ%% MEMZRUNR:RI RS 3itbe R Rhthin these
em oé]| nts, t?1e controller 212 also communicates with and controls the
previqypkriiled wasti pRiieAignef "channels” (not shown). For example, one
Canl oie st entddeainpuniaie Bilcantd eantieldie epeinatiphofrdfile data,

urality of MEMS ps. 212 simu Q [ i ing,
D e S S e R e AR
example PAISE p0%s b0 endia Trrdiion oo deen&nns Peciic Paieninfen sk an
infusiPRVRIPLEPRIHQ0MPYRNRAY Gushias @sei\@r hand:tipariabléuser4o. This
interface device or.input device 240, such as e | digi i
BroE AT e PR (AR e 2 e or RS AL A58 plore
data fuith threciBhtpetieoreaauthsn2bo pEpwnitehtialthe SRRt oD Y02 §0epnd further
uansxl{iﬁéglft%&%\&@ﬁ%%@hﬁﬁ GeMBHsAREIOY SnfusicH RS AN SR UBEELAS a part of
. which correspon the various embodiments disclosed in U.S. Pat
e e e e e e
devics RATUaHZ ElodiE 200089 witiortaomenory Ae0 toalstergning if AT eraRmBNRefFEIstS.
struche;and o cliopsexiainathhegine hacarirolipe230c6afize the identifier
dditjonally comprise tructure, and.functions Qf the vari
218 OZrWB ’&I‘?ﬁ%ﬁ%ﬁoﬂ'@l SET Wi ﬁ‘ﬁn%ﬁe%g' g?leev‘llcs)%rs’@%‘ﬁgﬁ gg%cr?t appﬁ?(l:laatilsbon%év? &
recoghQidhey wee pintedfs 882d it esartitsateeyics. Srpeinmakyifmipsbapdipr related

funcd SRS G e RradieAata 1 85 san. kerpeiarmod theahding HpLksaRaiive 2

on the controller (should on i .
sontroe I Soer (Should,one. b8 BLoUE M F40, such that the reader 232.of the user

interface device 240 can be used to read each of the controller identifier 248, and the MEMS or line

as ca

set identifier 218, and create an association between and among these devices and/or an operator (not
shown, but typically the person logged into the user interface device 240), as shown and deseribed in
detail in the applications incorporated herein by reference above.

Status, alarm, alert, messages and/or other information relating to the operation of the MEMS
pump 212 and/or the delivery of a medicament to a patient through the pump, received and/or
generated by the controller 230 can be transmitted to the central computer 290 at a rémote location

through a communications network, such as a wireless communications network, as described in the
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example, patient profile data and/or condition profile data, for a specific
patient for which an infusion will be provided, can be entered through a
screen on the user interface device 240. This profile data for a specific
wpatiest pasebe entered in a manner of the prior embodiments: fibiagafi@on
15 data for a specific patient can then be transmitted to the central
computer 290, and further transmitted to the controller 230 for use in
providing the infusion, as explained above. As a part of this process, the
processor 280 would compare the profile data received through the user
interface device 240 to the preloaded profiles within the memory 260 tlg%
applicafiens MAPROTFE Brstresbi dBfserkrsier RETEHAD AELDTREFTRRO GhftE AR eace
device Mplamu232ved tha/eonirallepcaltcamh tee bgaizectievicdeMiiera MR8 whtte
cemore S Bk ik YL MM BUIR 2l A AURHACR AR B eRbns

so have a Tecognition system or reader 232, such as a bar code reader,
networlorap et IR idRSHLEMR I BFGPPERHARS FFRBTAS PR RICSHTTHICH SYStens
the cerdae QiipasOOY Qe b2 30t The cantralterPafparmisd higeend ceurit offmputer
identifier 248 specific to. that partic contralier 230, sich fhat e ceadet.
accor%t%f%engnﬁts%iﬁyinsf ﬁrg%gndé\aﬁgééfﬁk}]%ah be used to read’eachﬂ(;)f the
incorpontrdaliplitdéenifier 248, and the MEMS or line 25 set identifier 218, and

CIEALEHANASSERRHAT hebiaeh RRchamangdiveserdeyide nandieraninstead of
_operator (not_shown, but typically the,person lo ingo, t
using ﬁfé’ﬁ%&i@%@(}f‘éeﬁﬁﬁiﬁé @sr%:dg%%c anc eeswclﬁb%lg i%gs%%%g@nﬁb%égg%li%%%g
comminseriporaime ey airyioy Félernh e aaBanycd (it SToMmHH, %%H?ﬁ?&%&@@?‘m
deviceaﬂgé:?Et%ﬁ%ﬂ?@?@ﬁ?@ﬁéﬁﬁtm.tQﬁmemMﬁefsﬁwﬁﬂ B ficpoay PRI
proceﬁaé)]eé%r%%r%}?gfgég %/bggcgﬂm ?é%r?%%fn !358 rae &tl%pc;[ ! Q4 tm?mﬂﬁ%n with the

he controller can be transmitted to

MEMEhesatealevim Pler 200 ammumienorsHOrk tBLSIE HEpRTIOmRERGHoDs

netwddE M KnSMEN RS BWHRIRS S QB BicAtgNERetAAN: R SRV gohin 3 ttor

t
WO 2005/118032 PCT/US2005/013090, 35 applications mentioned. .
otier MRS SFHERSARTE BFEPoRT MRS S O Ly MLt i e
MEMSeMion 240 vnd wiedrsdl andoicactedrepaivelio Bird HenpeieaceY i aglized
L et e
oS M T ST o et Rt iy P 1 X
is furkefaraheecdditewise MENS inerfae duispite woddre ncori wishiemdtatin gemory

360 30d ) ggée%%p RUtEL AN ARS8 cANd CeNHALCHVRYI@E AeePbiREler from the prior
u

inctionality separation, data separation, or other separation, as explained
embopisB%incorporated applications. A further embodiment of the present
invenienisdhewniBISIGT, i NENS titulacs rvicatiBhoas e eptioh B5iRa: 348,

The WD 3 ey, and RIOCESSOF INRIER SRR ARRCRMBIIRAERMERMfho
recognition system 348 can cooperate with the identifier 318 to operate the system 300. For
example, the identifier 318 may contain information that identifies the type of line set 314 connected
to the MEMS pump 312.

In the embodiment shown in FIG. 17, similar to other embodiments described above, the
system 300 has a memory 360 and a microprocessor, microcontroller, or processor 380. A
caregiving institution or hospital can preload the memory 360 with a plurality of patient profiles and
condition profiles. The memory 360 can also have preloaded therein an associated medication

therapy for each of the plurality of profiles. An input screen (not shown) connected to the central
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10 communications interface device 340, and a memory 360 and
processor 380 located in a separate device from the MEM interface device
340. In the embodiment shown, the memory 360 and processor 380 are
wlvaeasethina central computer 390 remote from but in commexicasmawitkvo
the MEMS interface device 340, over a communications network such as
a wireless communications network. The MEMS interface device 340 can
be operably associated with the MEMS pump 312 or 15 other MEMS or
disposable pump. The HEMS interface device 340 can communicate with
the HEMS pump 312 via a wireless connection. Alternatively, a hard
compueariectian fralyIBY8 tilitelcndricid MM BMSPUNTTS L iRt Hieplaggln

into,the, HEMSaInteripGe.dRics A48k bis lurhgecndaisiaed Madhhenfusion
examPli\% ﬁ/lgasgti:nterface device 340 canﬁt%e i?ﬁt r Ig?%Zrt gf the HEMS

m
will b3y i GFGiich AGBBREHER IHEHIENAS HATErSce RSB o
the prafvgot profitionowiithieaiioneone0EeG-aesty beaesa R8P CarrpeHoM e -
algorithA IR 4UD GURRSASHREIUEBRENMERIIRY J6om iHag ¥ idcarnbRgimarict il

~ embodiment of FIG. 17, the HEMS interface dte%ice 03{“1 invavﬁh?nraer%g nigl%%r
exists, doermniping F e ATl GiTD A Z9SR AT AR S A SN 3 R e8GR Zing the
deterntigiin fahiainéith is thevidentiior 818dFbmineduginiti A copsromdage@aists, then

. the prcét%ggo?r & #m&&ea%ﬁmflﬁﬁ%&%m@ﬂ?a%@é@ heRyYalRMhaafef 8bMSwithin the

xample, the identifier 318 may contain information that identifigzs the t(}/ ed
memopf Hfbfaprss HiBinHE RTPIRR AR REPRIE Sl 4738 Ao RS RSB
therap§DOpéfativirfaibdiesimilsridpdiitriembodiveing esoybeded rémpiipmenting
and cgr}@)ﬁt%%%%@?ﬁgﬂ “1%@‘8:%?&%&9 el AR QG R R IR IARPRRIRE O a

proce . A" caregiving Institution or hospital can preload the
manngn AR IBBUREHPLEFRAGMSOSY patient profiles and 30 condition profiles.
The maneed 38R an-algFMBitfrelohdizd 316 re@n @nassgeiateth the MEMS
dicatio rapy for e f ity Of. j i 360
pomp G SRSy LA BRI LAMISHOUED ol g A iy
and R QTREBACHHOIBIIC 36 CEMIAIOOTTHAIHRS FAERISTRER SR Uit
devicHd 6anRe Meadiande eaivingdonafilend atardtin efdrigiBliSatient b fite in the

ror SRR ARMIOrORTLRD, BOfIe:0A1a 101 A, SREME BAERE LAMINGR Bftrmion ofa
Pror lRSISH Wil be prOV|deJ.QF e processor 380 compares the profile data

pluralityodiiaberatele Rt Hhe i oS FaBIm oo RR B ST e oT RN S RarB R I
and cBnGRITBSRRBEERCEaX|SIEREIWERIEMS aapfbriestanpleothly Soalgorithession,

e A B R B T hechrorle s wihn & group, . -

detemaiiogdt the qwbﬁﬁéﬂign&\ﬁﬁﬂﬁlaiﬁ*éﬁp e LAMaGr e RIS G
servelSARQYRRERAIRN ARIRIARIRIBEE PR LI SITesRosdeasemekitkialheistnt
(PDA). The user interface device 330 can bi-directionally communicate with the central computer
390. The central computer 390 and user interface device 330 can comprise various functions and
structures which correspond to the various embodiments disclosed in U.S. Patent Application Serial
Nos. 10/748,589, 10/748,593, 10/748,749, 10/748,750, 10/748,762, 10/749,099, 10/749,101, and
10/749,102. In addition to the structure and functions explained berein, the MEMS interface device
340, memory 360 and processor 380 can together comprise the structure and functions of the
controller within the various embodiments disclosed above, and within these previously filed patent

applications.
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the processor 380 provides at least one of the preloaded medication
therapies from within the memory 360 for use within the operation of the
pump 312 utilizing the corresponding preloaded 10 therapy. Operation
whaameiers associated with the corresponding therapy are weg@fRhos/e13690
implementing and controlling the infusion. The corresponding therapy and
parameters can also be selected in a manner as described in prior
embodiments. As mentioned abovg, the MEMS interface device 340 can
communicate with the MEMS pump 312 and control the operation of the
MEMS pump 312, in conjunction with the memory 360 15 and the
PTRE &S8R ey biIg] epacamdn Bflcat ahdrevigeddrecbadring b pafibriata,
he interface, device, 340 0 ' ' '
R R g L
interfapiotdpriRes AR (e BAdr B B STHRRIA @afeegtmﬁ%ﬁa%?ﬂ’%@%%bm%%
for a specHid RliyhOforciannal SRR SN beYrdvited xaimidenornd inerthesaenios the.
. 340 could ¢ icate wit con ' rality, of
wer AR e s R 0 AL IO SR B AO B R of e

prior abedisyenisinghir ovala ARt PERFSHC RIFAEFATORERN DEHERRTRINSH i Hiscontral

compBROW0, bk Kb hiasnaRantr aloQdENIS ar-396; sticke adeiosesydr pandiag the
infusi(%%al‘g% alila%e a t&\%ﬁ%%l%%h%%r Ir.%@éjsts dtﬁé/ b(fgcgégr fédﬁpoﬁﬁi @oﬁ@:ﬁ@ 3 Iproﬁlc

ssistan e user interface device 330 can bi-directionall

data receivreh thateatets bptiricsBerdavis AL inhegor oadid meflenibin fa e ey 360
to det@RELLSES iBtRERGRABYIGE:R30 can comprise various functions and 25

structures which correspond to the.vario [ isal i o
e S D R o Ve e
the iddGITAS I Of holingS624 20 YIEHES meppAd2.0Thalrsr mefaps dyice Ar input

devic@ggd#i%t%sf@%%éhck%sgﬁiﬁ@x{ upGHans g&ﬂ@irﬁd, hecgias theaMEMSreader, for
interface device 340, memaory 360.and processor 38 .
portor R T A B TS T o S it
devieeoTheleii Slistidaadatioidd saisithineth MEAV b svrsaenidansdigs afspedbc
o tha?&?ﬂfgﬁgp- dﬂ@ﬂg%@%&j 3%‘@&3&6 3 3@)@5&4@2 %@5@3&@3%(}3&3_ ﬁ&@g@@@ﬁaﬁe device
interface device or input device can also he 0] the.
530 Rt 5 TGS BB T TR e ol g e
jdentifive TENtrad computessBedton MEMS: drdarfce BesAcevEL0 MSFEW QBRI ot
showfr 1 M?H@ﬁsﬂ&fﬂ%gﬁtﬁt@@{é/@cpﬂ@fﬂm&@g ez clata shiermausRetiGed in
patient for which an infusign will be provided, can entered th‘gou ha
ep¥ gﬁ I can est%lc red to

detaildp the ARBHCAHONS (SRR NSEHEicB SRS PR Brotife Uata for & specric
utilizpaientdariredntesedalbardwanmewbither gdos mbediments. This profile

daga,fQr A, SRERIfiC.RAUSHL GADNARPRAANSMINASIR HRLHRHA: of the MEMS
pump 312 and/or the delivery of a medicament (o a patient through the pump, received and/or
penerated by the MEMS interface device 340 can be transmitted to the central computer 390 ata
remote location through a communications network, suchasa wireless communications network, as
described in the applications mentioned above. This status and other information can be received by
the user interface device 330, and viewed and/or acted upon through the user interface device 330 at
a location near or remote from the MEMS interface device 340, over a communications network,
such as a wireless communications network, as explained in detail within the applications
incdrporated herein by reference. Likewise, the central computer 390 can be split into a first central

computer and a second ceniral computer according to functionality separation, data separation, or
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computer 390, and further transmitted to the MEMS interface device 340
for use in providing the infusion, as explained above. As a part of this
process, the processor 380 would compare the profile data received
wihpourgh dle user interface device 330 to the preloaded profilesrwihinsigeso
memory 360 10 to determine if a correspondence exists. As mentioned,
- the recognition system 348 of the MEMS interface device 340 can
recognize the identifier 318 of thgdine set 314 and/or MEMS pump 312.
The user interface device or input device 330 can also have a recognition
system or reader 332, such as a bar code reader, for performing identical
other sopwidtociatepiinmtivnbohntoreatatapinatisiste ds 3ad@thebRiENtghould be
undersiBIQHRACRJRHEVIER dé8ed SMENIiRtesiacarta e 34 Actainedlan bavelrd
MEMS interface identifier 348 specific to that particular MEMS interface
by the %ﬁ@e"%‘&@:‘%ethat the reader 332 of the user interface device 330 can

bEheiset:16 PEAI368 ohBEHMENBhwheraci igefe e DaBn iR ATE RIS
the me okif' 8spebfleniifier 318 MG RisRiRAnaasata o ReipaTiR drdmdgion
_these devices and/or an operator (émt sh%wr}hbrlé} c}yeplf%uy tshgwoe%?%f G
profileg, 3ad e iRt ISR O RE Bt R S0} A5 SAown and described In 20
16, thislpiadkimiingajoplications insorpishatodtebies 3 Bye md f teecanie eomppier 290,
andforsy%sﬁr& GALDE SILEIWMIQ HHiZs 008 GRsHRRdvey dmpREienalibasdvice, the
codes, when bar codes are used. Statys, z%lﬁrnkﬁ%@éﬁgrye%scgggs aggéo o6
mM%ﬂWiH&rﬁ’f&t%WR?Ié‘fm@t‘fglmg‘%‘ﬁ’é‘%ﬁ% fie bamp 312 and/or
activaléie e bupirsing 230asida@mE inerfacpdtivnt b ughntie heMEMecenpgl2, 312

whered r}.ﬁ%/eo rurgﬁ EE{%?Q SNRs MEMRIRIREa6S A8 Y paiSA0 PRy phRgransmitiRg e
t central computer 390 at a 25 remote lgcatjon thro hgl ol d
e e e e T DS
from gefs@ﬁmefimmamlmm%mmm@wgahg&% d mﬁ@eﬁﬁnm;fd
Information,c t Q&,e‘g e 5703 iewest2
pressuarﬁs(f}g?a%ié g%%‘%@r?tgfﬁ%%gﬁ%ﬁ?a&%ﬁ%%ﬁ{ace device 330 at a ;@gﬂ%n

to shrdawer RarroleMEFMREIIE RIS P2 Pite HERc i3 AEP EhRp guid meeer alamms,
alerts GBIl RisationsBiWaTie Sidchnas! acwirele S99t ibationsotibeatsvkicetbe
user ints E%I(?ngf negﬁ& IIIXVcI:;[ he'%&%%c@i@&“f@l@%@n% 'Q&QrMQWQPﬁ@%EﬁQ% 218, 248,
etetence. Ikewise, tﬁe central computer 390 can be split intg a first
318, TdamtonmritsermbeRer oucHb ekt rTAIb P AR g Hle memoy, made
by {HRofignalitpseparatien, data saparalioVes WAR0SEI1808@  described  at
" OIFC"I'V/‘L%ISaZ gsi/gclosog% 28 other separation, as explained in the
) 4 f - As indicated above, it should be underst%od A
thAtititinbfrosuptecatebfeiiiselb s e bR AP B Eaf L 2bove: A9
discudclivatadanst eqntcalind nhy Hhawaent abneimpute; 300 tibinsys i $ 200 the
dont i SLFAGS- 46, 3nd 17 further include A RIPILATNNG HEXGREAPLRRAGR e

contatner 216, 318 and the line set 214, 314. In some embodiments, the container 216, 316 may

contain a pre-attached reconstitution device having a pre-attached drug container such as a vial. The
reconstitution device could be activated to reconstitute the drug with the fluid 217, 317 in the
container 216, 316. It is understood that the identifier 218, 318 can also include information
regarding the vial that may be pre-attached to the reconstitution device. In another embodiment, a
disposable pump such as a micro-pump or MEMS pump can also be connected to the line set 214,
314 and be considered as part of the kit. The identifier 218, 318 associated with such kits can have

any of the information described above for overall proper operation of the system. In yet another
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5 the memory 260, 360 of the systems for preloading information on
patient profiles and condition profiles, and associated medication
therapies, and parameters therefore. In the system 200 of FIG. 16, this

W ogearTesng device can be a part of the controller 230, a patctigi$h@s/013090
central computer 290, and/or a part of the user interface device 240.

-~ Once programmed by the programming device, the MEMS pump 212,312
maybe activated by the controllersa30 or MEMS interface device 340.
Once 10 activated, the controller 230, or MEMS interface device 340,
controls the MEMS pump 212, 312 wherein the pump 212, 312 operates

embodimdeliie conettioation 2bbacpatisaineT rsqoisteh witlpths kit max imrdudsisipeg-foised

et pamped ftom the container 216, 316,10 define &.general
e e R e C S A

318 cal e ME:ifinaiipRAGBER domTelndaptubi, dtnflot 2 aprstfigRaligRtvIS §liiap (o other

informt%%gﬁ 3hénln Qs %HEQ{QW&En@ﬁ&%&H GMEMS RENEnd 1odt FL Z2BRULS, A8y the

~ this condition could trigger alarms, alerts, or otla?tg rgﬁgse}ggge%%e%?en& &%
identifiprsionafdie SSHFTRSROG]: 350 IR PSP RTcaon 10 the. Lser intariace
controll@Vine, Orchdcrne dmbedimerfecthéeviverihy32600:36 el Gridbpiimbrs the

18,248, Oppiiss ahkeddey eAancppkagddRe: and/or other
1WETMeI%::nc ﬁgﬁlgggf?géﬁegﬁ%‘n%olaﬁle memaory, m%de %{{/IRAGE Loanlcor -

informaiete MiMiorBiARSFE artd SHONHPS U JBRRERF AP B R contl e

opcradéﬂ\@f\;ﬂ\ﬂ mmkg i%ghgcmrzpmd@mmgjw mpfdgw@mﬁipmﬁ igththe
any.of the.e nent r ahaNe 5C 12Kl 0BE of th
COTres c{))rr%%% ?ﬁ%%arr?%i;ﬁnq;%% r?@%éﬁ?&ner 216,&’3%6 h?hzghﬁliﬁgeé‘jgset 214, 314 gn(g:
contrefife 2 ntmErelEe 348 3PRondinRur s cdh 0 be Seratah Rhish e e
opporRRENRSied 0 Eise bahtey eaniaifienidi G808 suggeusl bridhs ey B 21 400ns
aresu%? _%%@#Ssd gga é!sriﬁtpe%cf: Q H:l]g [d%e?%@ﬁ%@g.ZS contain a

ed reconstitution device having a pre-attached drug container .
iehormerslivibiarleshmptakiot vt pp e o PR L S T T
can iR EFME MLl thanfld B4 st inihardonipiber T iEnditgdbisiofdersdots
that the identifier 218, 318.can alsa.indl ' o0, regarsing.dhanialon
b e
the paspbBeilonsielavagigyaasialisariou ey Re Wik E s e Bampy o
1o¢atéaaaixa1§%§ri ﬁ@ﬁﬁ@ﬁaﬁqa?ﬁmﬁmg b 2itdl G030t matbiodicnnbiderep! cg/sd In
_part of the kit. The identifier. 318 a ' i b /2Y
R e G S
softwaysteing mmﬂmdimummi@@%hm@@mﬂ}@%@ I gpptger 230 can

. incluBRROHIMARLINE: GoniAInG RiR (316 AuseNainehassesidiedunitivthiokil the

25

30

contrcrj?lgy ilsnl%tj ggegtglrge gp 'i)s( engj arggrgﬁggr%seg&t s%ajteZ’ §n1 aiis case, the controller 230 would

assume a fail safe condition preventing the free flow of medicament through the pump to which the
coniroller 230 is controlling and providing for a basic level of alarms/alerts. Alternatively or
additionally, the safety software can eside at the central computer 290,390 to achieve this
functionality as well, for example when control of the pump, such as a MEMS pump 212,312, is
taking place directly from the central computer 290,390. Alternatively or additionally, the safety
software can reside at the pump or MEMS element 8612 to achieve this functionality as well, for
example when at least some minimal Jevel of control is provided at the pump or MEMS element

212,312 level. These safety software embodiments can apply to least the embodiments shown in
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In a further embodiment involving FIGS. 16 and/or 17, as indicated above,
the identifier 218, 318 can be specifically programmed to include profile
data for a specific patient, in addition to other, 5 information such as the
wpatient igentification for which the line set is intended, and/a¢digrs2005/013090
identification of the medicament 217, 317 within the container 216, 316.
The reader 232 on the controller 230, the reader on the user interface
device 240, 330, or a reader (not 4hown) on the MEMS interface device
340 can be used to automatically read the profile data and/or other
information within the identifier 218, 318, and use this information to
Figurey b are 2Rl v dmargimive it latitid SIS RS (Bt Mi5E dafep 240.330,
the cen@eLEElRGR 408 W elntsiad dratian 2heedpy for the corresponding
relo patient.profiles.an Iti lesa: 3
e e o SR g fon
particuRey, #AE ‘nsefewal BERGITERTHe S RIEHRIR RAB R R PPERER BRSO theet.
forth fanedicatinnthatany Suggesiagibytite syeteion200n3Oaratoss resuibdfitadons
rofil ta.being read from the identif} : :
o R e
from thsesipivic redamnciplas of dot Boraitona b redrmpgificatinassrdiadrira s jgcluded
herein GARADIR: QE GRNEIBING:NGSIE il ¥R plesanSnvdnatal mther@eoep Wyatiddollowing
assume a fail safe condition such as no free flow of medicament through
the pump. Various software/pump configurations may be utilized. For
example, all software may be located on the pump head, or all software
may be located off of, or remote from the pump head. In 20 addition, all
software may be located off of the pump head with the exception of the
specific safety software being located on the pump head. In particular,
and preferably, the controller 230 can include safety software for
generating basic failure alarms, when the remaining functionality of the
controller is not operating or is in a compromised state. In this case, the
controller 230 would assume a fail safe condition preventing the free flow
of medicament through the pump to which the 25 controller 230 is
controlling and providing for a basic level of alarms/alerts. Alternatively or
additionally, the safety software can reside at the central computer
290,390 to achieve this functionality as well, for example when control of
the pump, such as a MEMS pump 212,312, is taking place directly from
the central computer 290,390. Alternatively or additionally, the safety
software can reside at the pump or MEMS element 8612 to achieve this
functionality as well, for 30 example when at least some minimal level of
control is provided at the pump or MEMS element 212,312 level. These
safety software embodiments can apply to least the embodiments shown
in WO 2005/118032 PCTIUS2005/013090 40
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Figures 87 and 88 below in a similar fashion, located for example on the
interface device 240,330, the central computer 290,390, and/or MEMS
element 212.312. It should be emphasized that the above-described
embodiments of the present invention, particularly, any "preferred”
embodiments, are possible examples of implementations, merely set 5
forth for a clear understanding of the principles of the invention. Many
CLXH '?tions and modifications may be made to the above-described
embodiment(s) of the invention without substantially departing from the

spirit and principles of the invention. All such modifications are intended to
1. be inclodedifatein withintheskopediddhisdisclasprsiand thanuigsenting at least

invention and protected by the following claims, 10 41 CLAIMS.1. A .
O RGPS 0B bl R a5 GBI PO A gemory
furthtd@asinphepreltacedpiatient prafilerndtatiepstonepielosddgprdiditian input
ao e e o e e T o
profidumjprisngrasjeadidoecaf paieit peofie: datd apdoceswitifor poaiidendataleast one
correspondable to a.specific patient; and a processor for providing at least
Of b SO JPEAUR RSO L bl S A oA e dhvec
profile data. 2. The controller of claim 1, wherein said processor has an

2. algopihrpihaticerapIes, spidsreeived;prpfiledalp 1a-SaidRisigRdedat compares

_profiles in the memory to provide said medication therapy. 3. The o
saldCEEoRE iR AA tBreaidprdpsird anp Blescasdsriemasnte oV sk seiddnrglication
the@@dication therapy from said preloaded medication therapies in the

memory corresponding to said preloaded profiles. 4. The controller of any
one of claims 1 to 3, wherein said memory further is preloaded with a
3. plurdlity afmreldécationigrofilesy ahdwbereackandepicatianmprofiéapaid to select said
emory, further is preloaded with an associated.medication therapy for a ..
e ST T TR e e RO (R ray R hthgne o
saidgastoadedafrafdese, a rate, a concentration and a medication type. 5. The
controller of any one of claims 1 to 4, wherein the or each preloaded

patient profile comprises data for at least one of a patient pain state, a _
4. Chréﬁaﬂoﬁwt&&&raﬁ aﬁ@’g?@ﬁp()f claitms 1 to 3, wheremn said memory further is

preloaded with a plurality of medication profiles, and for each medication profile said
memory further is preloaded with an associated medication therapy for a plurality of said
medication profiles, said medication therapy comprising at least one of a dose, a rate, a

concentration and a medication type.

5. The controller of any one of claims 1 to 4, wherein the or each preloaded patient
profile comprises data for at least one of a patient pain state, a chronologic age, an age group,

and a gestational age.

6. The controller of any one of claims 1 to 5, wherein the or each preloaded condition

profile comprises data for at least one of a medical condition and a medical disease state.

7. The controller of claim 4, wherein said preloaded medication profiles comprise data

for at least one of a drug, a non-drug and a diluent.,



and a gestational age. 6. The controller of any one of claims 1 to 5,
wherein the or each preloaded condition profile comprises data for at
least one of a medical condition and & medical disease state. 7. The
controller of claim 4, wherein said preloaded medication profiles comprise
data for at least one of a drug, a non-drug and a diluent. 42 8. The
controller of any one of claims 1 to 7, wherein said preloaded medication
s terapy ARV biie ArORRROT ComPrises & medieHoRNEE Alflicaion
delivery parameters, sal(? elivery parameters comprising at least one o
thergroseheapratedad &y the preswysticynep e T oHsIdeD R aohdabiversinagameters,
‘ - caid inout devi . didi !
Saldcj:%gr?trol elg%%ﬁia%% r%%‘f clalgm%qf&%qg,}é\)/éﬁg rﬁe(i%eég?ﬂ d%%n%%&f %tgé/}i{c% ek
comprises a receiver for receiving information from an information
9. iderTiiccomrallizesahyldnd be dantiolefoos, clalacld swharein saidce comprises a
. J'r%?rm,ation identifier contains information comprising at least one of a
dighal a5 e, age, sex, weight, allergies, condition, medication name,
medication type, medication concentration, medication amount, individual

10. POlupL Y OlMEILPIR! BAIUSYARTEHPOIHS S 3tEy HOSE, WRINGRRWES LRI Srises a

deliveries, maximum humber of boluses, maximum number of boluses
reCEHEPIUAH 1RTTeY iR B Tdienishim ipBdmeienisntdie doaditselose time,

maintenance rate, maintenance volume, maintenance time, maintenance

dose, diluent yvolume, patient profile data and condition prafile data. 12. .
U et B S RRTTST 1T R SRR 41 S G QB formation
conghspngabl&dsheiacdispasabl evalectigmeehawidahp uilepetde nendition, medication
narforRECied g Saidubes a pump nteriace device aperably, connecabletd bor

Said"pUip SlemBhit; "& Proceds o ERa & MemEIsT ?@&o%’é’%ﬁ%m fvadual botus
volimnteractid roalith wdidnpr dedss g s addsy emmang desnpeisingp lispligialiyedf maximum
nu aetlire0 : Eggiées aar;;(:{l cu(}gt%llitiorg 1‘rofﬁi es, aend an a.?s{ociatled me icatiorl load
““therapy for St Tehstone anslald% uroaﬁ?y‘S eEro ifed\whetelh 886%%8?566r0‘1 me

dosis operhbiéng delectianr,assodiated-medicatiomtherapy hdsed, ecmiseaived time,
mai%gggllelx%c%%gsgoéi?ugl%ev%&% eeéyaemrgﬂtlpgﬁ ﬂgh 2] %}e&n cooﬂfd%%{ln]}r%i%é %g{g] er
ere aid

comprising a disposa ervoir-attached to's
12. A medical system for therapeutic delivery of a medicament comprising:
a disposable tube;

a disposable electromechanical pump element connected io said tube;

a pump interface device operably connectable to said pump element;

a processor; and

a memory for cooperative interaction with said processor, said memory comprising a
plurality of patient profiles and condition profiles, and an associated medication therapy for at
least one of said plurality of profiles,

wherein the processor is operable to select an associated medication therapy based

on received profile data for a specific patient.

3. The system of ciaim 12, further comprising a disposable reservoir attached to said

disposable tube.

14, The system of claim 13, wherein said disposable reservoir comprises a valve which



disposable tube. 14. The system of claim 13, wherein said disposable
reservoir comprises a valve which 43 s structured to be controlled
remotely. 15. A method of programming a medical therapy in a controller,
the controller having a memory, a processor and an input device
comprising the steps of: preloading the memory with at least one patient
profile and at least one condition profile, and with an associated
is sﬂ%@@%&@%@ﬁé@?@%ﬁ@ﬁf the profiles; receiving profile data
comprising at least one of patient profile data and condition profile data
for a specific patient; and processing the received profile data and
15. pro‘ﬁ%&}ﬁﬁi%'f%%:%ﬁrﬁ e preladad ?qi?g%ﬁﬁ%ﬁ@,péﬁé &ﬁ%@&r}laving a
the processed profile data. 16. The method of claim 15, wherein each
mepaslo AdEACATEicARSrRthERPb Yo RSy isngdbe i6ARST a medication
typeRNck IS B ARIVESY PREAMEIRER: A3d %&ﬁ@g} IEUERPECRIPISRScondition

o
the step of providing for’changing at least one of 2‘2 reset delivery

profilgsanbiis 65 despsiep@mebenios derandiessh 517, The
methad:of claiml dUEtheheemIRESING ARe3ieRs PLEQMPRIHIE 8 and condition

modified set of delivery parameters and triggering an alarm when at least
profleedataier daRrsHIBREMEERS of the modified set of delivery parameters

is oB%E%@sﬁéé’%@@é&w&nBr@ﬁEr@ﬁ@% Pedigalon theraRYoIRNGL Shel Breioaded
The method of claim 15, wherein the at least one patient profile that is

medipatigndedapishipniberdasrrorerid 85t ada a patient pain state, a
chronologic age, an age group and a gestational age. 19. The method of

16. Cla”{"h]éSIh\é\{ Scrle"} gl]e1 CL ig?%;hoerr]ee ncggc Itl}grréllgg%l 1%{]@%%% ﬁ?'&%‘%ﬁé comprises at
comprises Ata forat least oné of a medical condition. and a me I

leasdiseaste: statica?0n Tipe mdthostoddiaim fGanttersimthddeltvery further comprises
parameters. comprise at least one of a_dose, a rat d a concentration

the S PRRTNR o LML Borties i G TRG SEAcoY rotmkiring frvelop o

modiferheeyoivittliseylpaadityeefanedication profiles, and with an associated
medication therapy for a plurality of the 44 medication profiles.

17. The method of claim 16, further comprising the steps of comparing the modified set
of delivery parameters and triggering an alarm when at least one of the delivery parameters
of the modified set of delivery parameters is outside a parameter limit of preloaded

medication therapy ranges.

18. The method of claim 15, wherein the at least one patient profile that is preloaded
comprises data for at least one of a patient pain state, a chronologic age, an age group and a

gestational age.

19.  The method of claim 15, wherein the at least one condition profile that is preloaded

comprises data for at least one of a medical condition and a medical disease state.

20 The method of claim 16, wherein the delivery parameters comprise at least one of a

dose, a rate and a concentration.

21. The method of claim 15, further comprising the step of preloading the memory with a

plurality of medication profiles, and with an associated medication therapy for a plurality of the



22. The method of claim 21, wherein the medication therapy comprises at
least one of a dose, a rate, a concentration and a medication type. 23.
The method of claim 17, further comprising the step of providing an
override for the alarm. 24. The method of claim 15, further comprising the
step of receiving information from an information identifier on a line set.
25. The method of claim 24, wherein the information identifier contains

me&qggﬁm%lggmprising at least one of a patient name, age, sex, weight
allergies, condition, medication name, medication type, medication
concentration, medication amount, individual bolus volume, total bolus

22, VOIUrRe. ROl TRy AaSe, UINGPeWerRbAlYS HRIMSIESnRIRXIMYBast one of a
number of boluses, maximum number of boluses per unit time, loading

dosgob il AECRIRERRN B rgdicRiidiAlSose time, maintenance rate,
maintenance volume, maintenance time, maintenance dose, diluent
volume, patient profile data and condition profile data.

23. The method of claim 17, further comprising the step of providing an override for
the alarm.
24, The method of claim 13, further comprising the step of receiving information from

an information identifier on a line set.

25. The method of claim 24, wherein the information identifier contamns information
comprising at least one of a patient name, age, sex, weight allergies, condition, medication
name, medication type, medication concentration, medication amount, individual bolus
volume, total bolus volume, bolus rate, dose, timing between bolus deliveries, maximum number
of boluses, maximum number of boluses per unit time, loading dose volume, loading dose
rate, loading dose time, maintenance rate, maintenance volume, mamnienance time,

maintenance dose, diluent volume, patient profile data and condition profile data.



