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suitable container at the pharmacy. A pharmacist also typically identifies the prepared

order, identifies the contents of the bag or bottle, and identifies the patient for whom the
20  bag or bottle is intended with a paper label that is attached to the bag or bottle and in some
cases by other means, such as, for example, including a bar code or magnetic device, or by
use of a radio frequency (RF) signal interactive device such as an RFID tag. In the case of
non-IV drugs, such as oral medications, the drug may itself be labeled with the order or
drug information (including the patient identifier) or may be inserted into a container that
25  islabeled. Depending on the facility, the medication may be placed into a transport carrier
for transport to a nurse station. Once at the nurse station, the prescriptions are once again
checked against the medications that have been identified for delivery to ensure that no

errors have occurred. If all is in order, the medication is subsequently administered to the

patient.

30 Medication errors, that is, errors that occur in the ordering, dispensing, and

administration of medications, regardless of whether those errors caused injury or not, are



Medi cation errors, that is, errors that occur in the ordering, dispensing,
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20  specific patient for whom they are intended. It is the nurse’s responsibility to match the

prescribed medication with the correct patient and with the properly programmed pump.

Medical infusion pumps have advanced greatly over the years and permit more
precise infusion control resulting in much better treatment for patients. Doctors are more
assured that the doses and infusion rates that they prescribe for their patients can be

25  delivered to the patients accurately by infusion pumps to achieve optimum therapeutic
effect. However, there remains a continuing concern that the right medication is matched

to the right pump and to the right patient.

Prior attempts have been made to assure that the right medication is administered to
the right patient through the right pump. In one example, a bar code label identifying the
30 medication and patient is applied to the bag containing the medication at the pharmacy.
After a clinician manually programs the pump, a bar code scanner connected to the pump
is used to read the bar code label on the bag of medication to verify that it identifies the
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the right patient through the right punp. In one exanple, a bar code | abel
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providing dose limt protection, thus ensuring that the right dose of the

medi cat netwdrkeddldinpemstivedsed previppamieaist . Still missing fromthese punps is
the ability to automatically select the right nedication fromthe punp's
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be the channel such that each line may deliver a different medication at different rates or in
20 different volumes. In cases where a single patient may be prescribed multiple
simultaneous infusions for different medications, sometimes four or more, the multi-
channel infusion pump provides a distinct advantage. Each channel of a single pump may
be programmed differently. Such multi-channel infusion pumps may be modular, in which
case the number of channels may be varied, or may be fixed, such as a dual-channel pump.
25  In most cases, all channels of a multi-channel infusion pump are under the control of a
common controller or processor. Alternatively, multiple single-channel pumps may be
used to simultaneously infuse multiple medications into a patient. One potential problem
that exists when infusing a patient with multiple infusion medications, whether through a
multi-channel pump or through multiple single-channel pumps, is ensuring that each
30  infusion channel or pump is properly programmed to deliver its respective medication.

That is, the particular pump or channel of a pump is properly programmed to deliver the



used to sinmultaneously infuse nmultiple nmedications into a patient. One
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incorrect. Because of such a risk, some health care facilities do not permit a bar code to be
20  used for anything other than patient identification and medication identification. Such

facilities prefer clinicians to manually program infusion pumps in that facility.

Even though the multi-channel and single-channel infusion pumps of today have
provided significant advances in the art to avoid medication errors and have reduced the
likelihood of such medication errors substantially, further improvements are possible and

25  desired. Hence, those skilled in the art have recognized a need for an automatic
identification system and method to associate the patient with the correct medication.
Further, those skilled in the art have recognized a need for a more accurate system and
method for programming operating or pumping parameters into infusion pumps so that

errors are avoided. The present invention fulfills this need and others.



identification systemand nethod to associate the patient with the correct
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20 In more detailed aspects, the controller is configured to display an alert message
when the patient information received from the identification module is not consistent with
the patient information received from the drug or drug container. The controller is also

‘configured to display an alert message when the drug information includes a drug
identifier that is not in the data set of drug information of the drug library profile

25  associated with the controller. Further, the controller is configured to display an alert
message when the drug information includes a drug concentration that is not consistent
with the data set of drug information in the drug library profile associated with the
controller, and in a further aspect, the controller is configured to display an alert message
when the drug information includes a drug dose that is not consistent with the data set of

30  drug information in the drug library profile associated with the controller.

In further aspects, the system further comprises a server in communication with the
controller, the server configured to provide the controller with a medicatjon order for the
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with the data set of drug information in the drug library profile
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controller and the controller is adapted to provide programm ng paraneters

to the iwithube lenplipgiontraedude throusha Wisell o1 wirelessecogpes§iosr drug cont ai ner
i nformation device through the identification nodule. In further aspects in

accor dance wirh Bodie: & BIEN ARG ASE &n FruBbR PLEBTs Bhrdie i et | on system

for nedi cati on nmanag ston punp, the system

conpbi Sicorrolien ahd fhesdontrolietip adaptedirto grdviidey prograconipg ipatangeteas pi the dhfusipnof dr ug
library profiles, each gne of the drag lihrary, profiles. defini a set of
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confi guri&cdiltitﬁgatmn%bg{gepurrpi ng paraneters to the infusion punp and
configured to access the drug library to associate the controller with a

drag library profile, an identification nodule configured to obtain drag
i nformati on fln funther aspects in accordance with the invention, there is provided an

identification system for medication management, for use with an infusion pump, the

20  system comprising: an infusion pump, a drug library comprising a plurality of drug library
profiles, each one of the drug library profiles defining a set of drug identifiers, drug
concentrations, and drug doses, a controller configured to provide pumping parameters to
the infusion pump and configured to access the drug library to associate the controller with
a drug library profile, an identification module configured to obtain drug information from

25 machine-readable identification devices affixed to drugs or containers of drugs and to
obtain patient identification information from machine-readable identification devices
worn by patients, and configured to communicate the drug information and patient
identification information, and a communications interface processor in communication
with the controller and the identification module, the interface processor configured to:

30 receive patient identification information from the identification module, receive drug
information from the identification module, the drug information including a patient
identifier, a drug identifier, a drug concentration, and a drug dose, determine whether the
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machi ne-readabl e identification devices affixed to drugs or containers of
drugs and to obtain patient identification information from

machi ne- rekedadmeisdent i fi cati on devi ces worn by pati ent cTarsdooconiigured to
comuni cate the drag information and patient identification information,
and a co . . . . i o . :

cont ol | ara A b RERERR 0 R AAREUM GRbLAT, Mcheb 1R

conf i gur gghtienx idéreifier veeepvatl ifemi thedieuy informmtiomfronmthe ideatifioatidnrmoduléend

identification nodu)e,_ receive dr i nf.ormti fromthe identification
modUl e, | GRETBRIEG PR R i THORBEURN TGP e A e BNEAtOR IO Ky g
I denti fi %nsi@teﬂmgh BRERR ALY BRfildRde@adb A ofl 06Rpariing bEhWen YRabAS ed

thepatient 1dentification infornmation received fromthe identification
modul & mepatibetsdetidicetion rfornationt the reseived daigiatprination.tand informationfisemghe on

fromthe jdentification madul.e,. d determ ne whe r the.drug.i.nformation
recei ved FFenPRePi% %?ﬁSP?létgflideatﬁ'Bﬁ?ﬂ%éO%le% ORI egtﬁf’ C%ﬂf?‘}%{ ﬁgtthﬁlngi brary
profile baggsy@brdngam IRAOR AN Sftfer R§Je0E et ihRgicenehyRdeRat Vet
identificati o% fb’rnf or rrgtﬁiaghn, t he recei ve?edr ug i nfornmat i%n, and eiegﬂf ormation
from t he ¢htaggablp bioar theentpllar. associated with the controller, and provide

t he c?nt[ﬁl I ?Lﬂl\l\“h i nfusion puérrp p.rogLan’gi ng g;iraame} ers. h;l anor\a':nhelrI I
aspect, e i : roller. In
a nethod in acc%gtﬁggﬂ\gm%dﬁ?dgggeggéla%% %ﬁeﬁ%eﬁgent |O§h,h%{t%[1%%e ilc'?apr ovi ded an
i dent1d i ciemtificatien hethdddor medicetatn managamagfe themsthodeomptisingl reasivgg & si ng:
reading a c¢hi ne-readabl.e identification devi rn by a.patient to

obt ai n_paff 1?‘3‘1’669:‘_?'@?1‘ eEH_FIF%Wni ¥ HFWP?&?P?té@g?%%ﬁwﬁﬁﬁ?%}g@}%ﬁa‘é‘m e

i denti fi cakdiaRigR'ESRn2h biatRRlelOadabR ehtiOati il dtgiRafkdibioGRIeBich @ ugd 6
obtain drug information that includes a patient identifier, a drug

i denti fi edruggoniningr woyhtaintdreg infiymation that clugetopetiont tleplfieing didge pati ent

identification information fromthe id ifi Jd devi ce. t he
patient t e?tffgerpaafl’iugﬁf’n?edlérr?EIP?’iagfi at?jfuo%ngcf%%’echr@enp g?l? eclgaﬁegﬁld e\{/fli]cggx%f fixed to
the draig mforeHatien GO i AddntificBRLIYvRAtWorg be tid pasienetorths patkasRigatifidrefront he
patient identification informati on does not match the patient identifier,
conpar i ngthehdengifiggfianaisviqeratidred to dhg HS OF HMGCORIALT OIS HBERTHSHLP Tt 0 t he
drug or d I her.. t- i £ j0f: ALY
profi Lo, - HERaEeRha) fEpoliedaaticRof Ak HRIloc Bl Ml e ASBLlARAEY,
not W t hi corthpeeingehe dfugiideanifief frersthefdehtification gelice niixedpo tfei dreg ocdmpar i ng

the drug concentration fromthe identification device affixed to the drug
o ug c GNP a6t of g PG £ GrEaHE P T SPTERECH T 108D y
profib@, EOSHENSE Whh the drug identifier is not within the set of identifiers of the drug library

profile, comparing the drug concentration from the identification device affixed to the drug

or drug container to a set of drug concentrations of the drug library profile, communicating
a third error message when the read drug concentration is not within the set of
concentrations of the drug library profile, comparing the read drug dose from the

25  identification device affixed to the drug or drug container to a set of drug doses of the drug
library profile, communicating a fourth error message when the read drug dose is not
within the set of drug doses of the drug library profile, and providing infusion pump
programming parameters, the programming parameters corresponding to the read drug

dose.

30 In further more detailed method aspects, the method further comprises manually
confirming that the infusion pump programming parameters agree with a medication order

for the patient. In another aspect, either step of reading further comprises reading with a
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a third error nessage when the read drug concentration is not wwthin the
set of concentrations of the drug library profile, conparing the read drug
dose fromvoheoderssi ficati on device affixed to the drugpror/udeergoednd ai ner
to a set of drug doses of the drug library profile, conmunicating a fourth
O TS ARE RS bEAof'L (83 ol I ot Bad (A RLes O i doses
of the drug rary rovi usi on punp progranmm ng

par anet ergyst bla mqved)ga" tampsrm@nugroa[r&ttmr sodameacm phnailqti@prtaspdch@nhe:amiepcbfu g dose.

ranual | y EHRE TR APCE RO ek SFPRehHEeias BT BRSO oS e

wi th a madhgakiddBad ?Hceq{roﬁ tcpﬁ&%' P8 imity Bf HESAoN &% REGkificidoRNicss ep of

readi ng further conp es readi ng vvlth areader that is fixed in position
such 5hatt0|bnfrwdrr£1nhenstqv of ldedmgifmmﬂmpompdwmﬂelmg@hbewnteadehdﬁstthab@ moved to
he proxi 0 r eader ect st ep, of
cadl g riiie PbiiEr B at A AR e PR AR B B s RE by P
hand hel doStchrokiddty éfitBe Badb edader RAGEN a FEAMetBatls 016BIE ah@hhdtBhdld exdhmi ty of
information or identification devices to be read. Either step of reading
further cbaighe bansl-heddierader repy hepropghtio the pragiapi ofdrformation eiidpriifisaieR i on
such that f t noved to
the. pr oxi S8R5 B0 SRR HAGRLRER HEHAHER 1 Sl bodhoMiE Lo B, T 0N
hand-1oel Okeﬁdb@hstvifi&tlestsh&tﬂitﬁhdpthﬁl.d reader may be brought to the proxi mty of
information or identification devices to be read, and further wherein one
of the readers is optical and another he re ders is. wrel eeﬁﬁa?
% Bat i on

non-optical . |1} OiehEYSIE)QRSSiSa eecltsé’ro‘il aé“flgnt 1B PR teRy for R

system f oh iREAnCA! [RNsERNBGRTRRMEon PRMPUSE. a‘@h&ﬁoﬁ)@ldapﬁl%ﬁit@tn tHBeand a
physi ol ogi cal” nonitor, the system conprisin an i nfusion punp, a drug
library acowsisitg: enwusnmepmnmar@rhgélbraamcceeﬁme byitheycantiollen anid qompstsingraig

library prof e one the of
drug i den?l}lrra ‘ifdf ﬁgm%hmgletsr & onsgf él r t%nf%%s effﬂroh%% dgﬁ&fn to&%@

| evel15 a jabiytsicd, daiCadncompitions, dpiodésds,ngd a ppiislogicaldieell abﬁysixbloglaﬁl
identification nodul e configured to obtain drug information from

machi ne- r @geisgsInsovidiageiphysigloginal laeh sridenificaign maslulg gpdiggreddp Rb&ither s of
drugs andgf, g ,gfpﬁﬁutg) Fff&l# i!ngergé lableG@dHtPRati &M@L b "0 Wrugs or

machi ne-rea e 1den |ca I on eV|ces WOr n patients, and configured to
comuni catontdifees df diggs aidtorabtdin patkent ideatifiextion |mfentmtiorr:ﬁnd>momalmfemeaﬁmbleon

and the controller in conmunicat.ion
identification devices worn by patients, and configured to communicate the drug

20  information and patient identification information, and the controller in communication
with the identification module and physiological monitor, the interface communications
processor configured to: receive patient identification information from the identification
module from the machine-readable identification device worn by a patient, receive drug
information from the identification module from the machine-readable identification

25  device affixed to a drug or drug container, the drug information including a patient
identifier, a drug identifier, a drug concentration, and a drug dose, receive a physiological
level from the physiological monitor, communicate a first error signal when the drug
information includes a patient identifier that does not match the patient identification
derived from the machine-readable identification device worn by the selected patient,

30 communicate a second error signal when the drug information includes a drug identifier
that is not in the set of drug identifiers of the drug library profile associated with the
controller, communicate a third error signal when the drug information includes a drug

concentration that is not in the set of drug concentrations of the drug library profile
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with the identification nodule and physiol ogical nonitor, the interface
conmuni cati ons processor configured to: receive patient identification

i nf or mat iwo 2heemsst3te i dentification nodule fromthe nackcrasc@adable
identification device worn by a patient, receive drug information fromthe

| dentifi %E&&%emwtﬁe $dnRBUEN BofiBfRicAR o BRAR RIS g&g&ﬂw{eh@@é_ m? devi ce
affixed to a drug or drug container, the drug information I ncluding a
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dose, i v hysi ol ogi cal  |evel f th i ol ogi itor,
communi catetis FreRe R I Ppnuorune e GA G el Sheff udes o
patient iggeiolddi@ 1dvePtrof QRS piyRiol S Andrer Rafot BtHsistehe Miihf the Bhysslogiesl ved

fromthe machi ne-readabl e identification device worn by the selected
pati edt, lewshinthechvglibrasepiofite aspeciited Withdhe conitelleh endipiyiderthe eoritallsh

i ncludes a.druqg..identifier }Q%{ i in the set of drug identifiers of
the drug ‘ﬁ%t@%nggi’}"%?%’{“i’Pé"%ssoc.%@%‘ﬂ%’ish the controller, communicate a
third error signal when the drug information includes a drug concentration

that is not i nintdmosaictailed dspegt, tlenpteniolagicad teebin thdérugrlibgadyipbofdley

profil eassociated. with the controller, co nicate a fourth error signal
When t he GHFRRH PR SoFo o BaGen aPisiry TAgBetiersports Meahysinlaeiel Bl of
drug doseg ¢ dﬁlg%%zg)rémp h&bYiaRuSfitl e 28901 iCduhpdifidBmGRIE Fiates! .
communi cate a fifth ror signal when the physiological levél fromthe

physil®l ogispedt, the miftision psmp@rogramsiing paramefietsicoriespqulyie il selyicted| drivgdese. i n t he
drug library profile associated with the controller, and provide the

controller with infusion pu Loar i.ng. er . e detail ed
copect.  the priindits neReRH TBebARE NI e R RIE YR R BLC oo ated i ¢
t he cont ridehtficatidn pppar&as fob peclidal thstrbmedd ahb déviesaraprisiigdi@ Hoyiag ol gt cal

| evel in the drug l1brary profile associated with the controller is drug
speci fi c.onticalkepdey inglpding a figst optical seames oD ARSIHORHT SredeRusing sHeh Bt anet er s
corr _espomﬂﬁtfﬂsttopﬁca%bﬁﬁl&ef&cé’g(gﬂ‘gmo ki mgﬁlg%t@éﬂfs@hemrbfa&a%ﬁaec_e W th
t he invention, ere 1's provided an |r8ent|f| cation apparatus for nedical

i nst ribrentist optival stavnaraliectep oisideghe houstogswimgebyearf idestificafon davice smsidre

including a first optical scanner fixed.in pgsition on the hoysing such
that -t ho FPHE B PRl ST P tr sl B TR St A ROUEY el FROR 1 1 st
field of yiew RhdadhgoddiddhitRRithCRdusiEaNnes séoh 6@kl SdtnhbdBatiBendbAE $h NY
wher eby an identification device nust” be brought”to a position within the
first fi efetation toihevhoysing hevingpsecandaptied fiedd dleviewadierebysbe sesondpplicsh|
;rggidle; rﬁéjc%gg Irvl\gl};[ l?el cnantifpde toha%‘ﬁe'n@igic\é\ﬁ(gnhde%icseetg %Paccj:e %tildglﬁific%ﬁ DA&icd \Dvﬁflin' S
20  the second optical field of view to read the identification device, a communication device

for interconnecting the mobile second optical scanner with the second optical reader, and a

non-optical wireless identification reader fixed in position on the housing and having a

non-optical, wireless field of view directed outward from the housing whereby an

identification device must be placed within the non-optical, wireless field of view to be

25 read by the non-optical wireless identification reader.

In more detailed aspects, the non-optical reader comprises an RFID reader adapted
to read RFID devices. In another aspect, the non-optical reader comprises an RFID reader
adapted to read and write to RFID devices. The identification apparatus further comprises
a control switch having a first position at which a reader is activated to read an

30 identification device and a second position at which a reader at the housing is inactivated.

The communication device comprises a hardwired arrangement between the mobile



relation to the housing having a second optical field of view whereby the
second optical scanner may be carried to an identification device to place
t he i dentwbize@siserssdevi ce within the second optical fielpdTafS2006@mou® read
the identification device, a comunication device for interconnecting the

mobi | e _%gg@&dmm}lié gghsing%ﬁit?ﬁ”a?lbth\% edth e SEAPNGIQRbH A8Yict 6HFtises and a

non- opt i Wre ication reader fixed in position on the housing
and haviwitgless nomimmidatiah sysim bétesen fhieghebilsfscannswantd thediovsingut ward from t he
housi ng whereby an identification device nmust be placed within the

non-optical, wreless field of view pbe. read by.the .non- .cal wreless
identificati gﬁfef‘ee%&ﬁiz(?therlfﬁat%ﬁ én%%‘fv P{ag%is (gfsté%&eg?r}{%\éenﬁgﬁ%%lgg %éé) al™ reader
conpr i segpadntRidP e wimdrptied deeripgeos oﬂﬁb?r&feﬁté@@rﬁbodiﬂleﬁﬂ@ eitherr, aspect,
the non-optical reader conprises an RFID reader adapted to read and wite

t o REI Dteleniie eenjungion wiEhthe preoamnaghing Sy iagsy dllysiatest wapphesagwle hecont r ol

switch 1T ition at which a reader is activated to read an
i denti Jﬂ)@é{:@%ﬁ%&fgﬁ@ge@% "a second position at which a reader at the

housing is inactivated. The comruni cati on device conprises a hardw red

ar r ange BRIEFIESER P TION OBIIHTRR DRAWENGSnd t he housi ng. | n anot her aspect,

the comruni cati on device conprises a W reless comruni cati on system between

of the. pr osentCHTE AN bHARATRS BeRRL ERRIAN AR RN A 2 20

descri pthHagingQfsytifige pii@p af the tefesibq di crrndlterih it venteakad anpumamtienct i on wit h
t he acconpanyi ng draw n%s, illustrate by way of exanple the pri nc%cgl es of

t he 10nv adntidisati gRmprulpESempast|eONRtERe FElEt SERAVIIRICE BrsgarEcampEses ad@ng i fi ed
pictori ' i i ' i ringe
Purp-at i e o2 4R e PrEREIAR ol Bt e bR S IR AR B

i dent i f ibaatéoderomthe phttdrt1s Db chuideritjfy dbtht, heesdndbar soddacader iledly nidvngsdcase

conprises a hand hel d, bi | e bar e reader for. reading the bar code on
Che sy R g WHmed cor Tomod: e KA aie i RaspprufuBeppling

i denti f yhbad hoddlesecond bar code reader fixedly mounted to the housing of
the I D nodule, and a RFID reader also fixedly nounted to the housing of the
ID nodule; FIG 2 is a block diagramof a nodular infusjion punp system al so

havildg a centlflgi 2dpabloskidiagran ab2 mewsr BRusRmpENP sYStern glsoayigas ceitsd

("LVP") c%ﬂg‘oﬁler,s%w(; &%A&%ﬁﬁ%ﬁaﬁ@é volume pump ("LVP") and a syringe/PCA (patient
controlled analgesia) pump), and a pair of physiological monitors which in are an ETCO,
module, and an SPO, module, and an ID module, all connected with the common

controller connected to a remote server through a wired or wireless link;

20 FIG. 3 is a perspective view of an embodiment of an ID module of FIGS. 1 and 2
showing a front panel fixed bar code reader, a connector to accept a complementary
connector of a hand-held, mobile bar code reader, and the antenna of a fixedly mounted

RFID interrogator or "reader";

FIG. 4 is an example of a hand-held, mobile bar code reader or scanner usable with
25  the cable that is connected to the front panel port of the ID module shown in FIG. 3
thereby "tethering" the hand-held scanner to the ID module;

FIG. 5 is a block diagram of an embodiment of a system with the ID module of
FIGS. 1 through 3 showing a central controller communicating with a drug library and a
communications interface (“CI”’) board having a wireless communications interface

30  processor with the CI board communicating with the ID module and a remote server; and
10



controll ed anal gesia) punp), and a pair of physiological nonitors which in
are an ETCO2 nodul e, and an SPQ2 nodule, and an ID nodule, all connected
wi th the wormmsmsenat rol | er connected to a renote server pCiruseeis/oadows r ed or
wireless link; FIG 3 is a perspective view of an enbodi nent of an ID
nodul e of FI Gl a
connect or tocﬁz;cce%?g1 Qﬂgwstlﬂgw %éﬁp@%&ﬁ%@? gllfaﬁ(%ﬁ(é;g% %Pcﬁ[ﬁﬁl@oa %ﬁaf"év bar
code r eadgBaccoaduhct h&theusp@maf thé invefitionestloywingeonfiedhafrbil &f infitsemrpaganasersor

"reader"; FIG 4 i s an exa of. a hand- hel nobi | e bar code_.reader or
scanner L@@b?‘go’iﬂ?‘tﬂ‘hpﬂf@n@ggé)%fe‘i hecles quc%lgﬁﬁg}?g&&tl%ﬂ}fﬂ@l%ﬂpaﬁfo%ﬁﬁ ' port of

the ID H]l: 6n ﬁl?:%gﬂ g@ afdift s@anhg@f)ﬁﬁﬁt 1dEﬁt'if|ﬂﬁﬁbﬂ ont @ paaads helsdagranner to

the ID no IS a di agram of an enbodi ment of a systemwith
the | D nodfsrmatsn th@Scdironhﬂlodglglﬁr@ﬁmﬁﬂ@ %2 central controller
comuni cating with a drug I|brary and a communi cations interface ("Cl")
L BRf r wth the C

D ﬁ% ﬁfi@ﬁ
' 3 dﬁ iFgr; ndFIG 6 is a
fl ow chart of an exerrpl ary identificati on system and rnet hod wor kfl ow in
accordance wi tRefasipgaiosv infmokeletaive titei dvawinge formpyromses of ibastradionof i nf usi on
parameters after aufomatic erfor f checks of .scanned nedi cation
Rt or mat | SHOIHBIAY HEDE4Pe0UHE R e FIFE AR (O LE o LT
i dent i fi atel PnddiOAmbREHRALT @Mt viSy IMiHesd 1s%H6'wh’i‘ﬁPI(E‘@REqna Ablainedeiopm t he
drug library of FIG 5. DETAILED DESCRI PTI ON OF THE PREFE D EMBODI MENTS
Ref er¥d ngmedwar infusismepugen spistent 20 havéngiz syringg Huinpr2Zp acpesdler f, qodiagst r at i on
of enbodi nent i:nven n for gnate
cor r esporbisr apti Pt S xRS D i Gub 318, AR s T Al BRI, o

FI GURE 1 1ﬂcﬁlﬁ@Ue[ Bdricw@e Wadyy fof readllﬂigdlﬂaﬁéoderﬁ&m @myrmgemf S:;eﬂicam)r?ﬂo h@a ng a
Syri nge purrp a controller 24, and an automatic identification system or

nodul e ﬂ@miﬂ@ﬂypzfeentw%w%bér&%%ﬁ torjdentity 88l e i ncl udes a bar code

r eader for reading a bar code 28 on a syringe of nedication 30 and a bar

code 32 on a pa} ‘[)Fegérivé Bt n)y\ﬁfhﬁl{lst%eﬁi 11?’@16%W1ﬁ§ i §yriRRII is Il’ibvﬂ{ FREO UG

clarity of illustration I draw ng, the syringe is showmn without a
f | ui dlsadniluid stimatistoatiopeset %thah‘aoulvlmutmlaﬂ’ydlerm)lnhwtﬁbtwtﬁmv@zlle@ndt@thﬁt s nozzle

P Che S RRAL Ry iir, BRUGYSLtioh BFing ABRGERn e 3 oAU icfilgh Bhiho%et 38

(in which the syringe would be mounted for infusion of its contents) to the patient is

shown in the drawing. In this case, a “tethered” or hand held bar code reader 40 is used to
read the two bar codes 28 and 32. The wiring 42 of the tethered bar code reader is

20 connected to the ID module 26 at a connector 44 on its front panel 46, although other
means of connection, including wireless connections, are possible. The hand held bar code
reader is mobile and is shown being brought to a remote location from the ID module to
read the bar code on the syringe and as shown in dashed lines to read the bar code on the

patient’s identification wrist band.

25 In this embodiment, the ID module 26 also includes a fixed bar code reader 48 that
is fixedly mounted to the front panel of the ID module. In order to read bar code
information devices, such as a bar code tag, with this fixed reader, the bar code
information device must be moved to the proximity of this fixed bar code reader. As with
the mobile bar code reader, the fixed bar code reader comprises an optical scanner having a

30 limited field of view. In this case, the field of view of the fixed bar code scanner is outside
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(in which the syringe would be nmounted for infusion of its contents) to the
patient is shown in the drawing. In this case, a "tethered" or hand held
bar code wead@rosdDsi s used to read the two bar codes 28pamadis3@s/0d4ya0 Wi ri ng
42 of the tethered bar code reader is connected to the ID nodule 26 at a

connect ore,44n gt oA pAROEe Al NAUALS SPe BERDALCRIBARG] o,

i ncludi ng"w reless connéc are possi e h e reader
i's nobi | efidddf viewsdfaherrebgicrige beanuehin order & beread by thoclricode faaden t he | D
nodul e to read the bar code on the syringe and as shown in dashed lines to

read the bar cqde.on th atient's identification st _ban In thi.
enbodi nent , thﬁhq %’W&ﬁ‘ﬁél%% ﬂ%ﬁn]'ts%mloﬁ'(’: & 8&““3‘“@?%8&%‘?? a%%}ﬂlé‘%Pefgld‘éﬁg %@1 t hat
is fixedly iNewd RETDQeARE of meRtogARREThOfeatifias Li2fiad wtcl RFID pifsladatibe I ead
bar code information devices, such as a bar code tag, with this fixed

readerd, tdwvidsarsucloaeRFH tagsethpionayies/psed omike sysiasps() oa thepatine oriasead efy of
this I1xeg POl fOR% HEAMR and Mtlifdle SR RETPRorkRiEn BRI maf BE 11 xed
bar code readeér conprises an optical sCanner having a limte PHera of

view. |n fehi-onBasemay be wiritedlel amd may ewiself-pdhered ox poiwtrad byakeRBIarvader, s
out si det he |1 D nodul e housjng. Bar code information devi nmust be pl aced
wi t hi n t his vk knexn tpitkgsg skifled inthesrt. Flositippiag 8 ApPRAOPE Rl PHPEFYBICt 0 be

read by t . - al so
i ncl udes %ﬁd ‘igle—lﬁ%qant ggﬁgﬂ%a %?Eau&sﬂefh\?\n&{oaggﬁlell’ﬁ&eﬁ%ﬂﬁgﬁtgl{%gElgeg or
i nt errgatatimeldre(Irteddachdsy allowt the inwrmak RFIRE¢ddei tof roadrtheitag adévli ces, such

as RFID tags, that may.be ysed on the_syringe 3 th atjent 34 instead
of, or w ?‘ﬂ’%gfl’f?g SalP tﬂé%H‘féa%ﬁﬁw %%ﬁé@??’%ﬁo%‘?ﬁ%fﬁéﬁmﬁﬁﬂﬁoi?w Fmat i on
devi ces nMByuRied iSRd IDMhdul@indBYorBRtive Héallsenah Be BRYghEoSlof beeMe Bk or
powered by the RFED reader, as is well known to those skilled in the art.

Posi t i oni R§IAreadpiphas prvvisalessRIirEopticgl Heldof mevedigagtedguivinsd frora thedinysingfof t he
t the front f l.e Wi t.hi 0.8 centi 1to 3
hchesy, - eriadduiEhn R o Riar B ARG MLl B dufee LR BRL AL e

SO, tpsWhéeatlo the tag as well. In this case, the RFID reader is also
fixedly nounted to the ID nodule and i nformation devices nust be brought to

it to be read. _The RFID reader has w reless, non-opti.cal field of view
di rected out waFarG GREIHEOITENRG R MotulaR BTpsEom s AT G REVIRE P 6°RFH GPRERLEE

devi ces mys Enag%_e%lﬁmq U BIe8tNY. 3, F13 56 (@B Y@ ¥ 410 wWicH i€ dchorpdthibier
details concerning a nodul ar 1 nfusion system 20 having a central controller
herein by reference in its entirety. The ID module 26 is connected with the controller 24.
Information may flow directly between the controller and ID module. Alternatively, as
20  will be discussed in more detail below, a communications interface board may be inserted

between the controller and the ID module.

The ID module 26 contains the embedded bar code scanner 48 that can read linear,
two-dimensional, and other bar code symbologies as well as the RFID reader and antenna
50 to read medication labels 28 as well as patient 34 and clinician identification devices
25  49. Although not shown, the clinician who operates the modular pump system 20 may
also have an identification device, such as a badge, containing the identification
information for the clinician that is in bar code or RFID form, or both, or other forms, that

can be read by the embodiment of the ID module shown, or by a different embodiment.

Referring now to FIG. 2, there is shown a block diagram of a modular infusion
30  pump system 20 having a central controller 24 (sometimes referred to as a "PCU"), two

infusion pumps (an LVP 56 and a syringe/PCA pump 22), two physiological monitors
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24 may be found in U S Patent No. 5,713,856 to Eggers et al., which is

i ncorporated herein by reference inits entirety. The ID nodule 26 is
connect edweizods/dsbsscontrol ler 24. Informati on may fl ow dcrastdogobetmeen the
controller and ID nodule. Alternatively, as will be discussed in nore

detail bel ow, ween the
cont ol a2 B e b
code scanarSeS, (bhaid oxggen eadation) earduld 60)-allicoemesiedriala sirghaipasiche34 bar code

synbol ogi es as well as the RFID reader and ant 50 tao read di cation
I )altbel s “gii SE? ‘S%‘l‘mo‘h%" P’é‘fﬂnng‘ife‘;%a T SG5H 6?&&‘?%15]? pedrgdi “&Er%‘?slées I49

Al t hougy h‘mﬁ&i ﬁﬁ%\é\éh ub Bemhidtalich 8 6B CoRRRhARRRSENeTTRS BbieeP UiEpusBt €M 20
may al so have an | entl fication device, such as a badge, containing the

i derft i famlthe patientfaodrist EBGOD sansohes and $RQ; sensarfyRrcomymynicasapPhysidlegiel RFI D

form or both,. or other f an [ of the ID
nodul e éar%%thegtre%d’é’ed??‘fi‘?se ﬁpﬂ@%%go ?n C%%g lénlr?%% %Igﬁgg\?) f[ﬁgd dgﬁgts 2, there
i s showshaiRbPRKU Sl REERMA SHlicat sHoPuH Rt 6 NB S2008/(10655 BtV anieRBedavi ng a
central controller 24 (sonetines referred to as a "PCU') ﬁ\%‘?ﬁﬁ%%géon

a

punps (&wthenmigmagiod canceyrng g/ SPER pedrie Brpntangg iy Hr%lP@lt%
moni t or | [ in
expir edts g]igc;ﬁ;) ish é‘!ﬁf bgtgé) 'f:—% anﬂgﬁgfg?%ﬁl gé(}%ﬁo lggegé%g?’b ﬁfa&?fﬁgl E%ét%% dgﬂee 60,
al | 1¢onmeetcidld 26 8 aBbrgheecrdtto dret seBdf W arkd physiobagivad ﬂertsmg modlules atdlmnect ed
to a renote server hrough .a wir rel e | nt r ayenous
admi ni stphfrsidsatdhs %01’@8} %T%%%P%leﬁg g@pﬁgﬁ%@)ﬁ afl pymp CZl\f%nd t he
patient, %SEJ{]@%IEAT%I@?S%%&O@& @f‘ﬂle%&@%ol&@ N&GHi11He GQuRIediteRivein more

gl

physi ol o a to their respective nodules. Further information
concer ndetgilan ETCO nodule is contained in U S Patent Application
Publ i cati on No. 2003/ 0106553 to Vanderveen; further information concerning

the SPQ2 nodyl e is GRELFS valgrcggneg ted 18 r&ﬂgtg'y@wefazgﬁwéﬁ cgg%eglﬁ?ﬁ bsh et

al ., both of Cglhtr Heréin erence 1 n

entiget mlesgb&lﬂe&(ﬁﬁ)d‘ﬂé@)ug @afasnal E@cdiﬁlﬁﬁﬁ@it@dibét@zebﬂﬂﬂle%htro]ﬂerla\idand
physi ol ogi cal sensing nodul es at the right side at the | er.24. This
si ngl e FBVADELPENESSUEP BF-fRbGIAEMG PUANet e %tloélrﬂi t ?B@tfe(?él

moni torg %8%&%%&%%]%%9%%6%9 d @blcBhtrolRS, éﬂdlskat&%ﬂhc;ﬁﬁébﬁﬁﬁd bel ow in nore

detail. “The con I'S shown connected to renote server 62 by wired
connect lammmftrauonebﬁﬁg adminisered onthe Yati¢éno gemaamicatedyfrive theqramirllerdo deb bet ween
the controller g

server. Other ata may be communicated from the server to the controller such as drug

20  library sets, drug profiles, and other data. It should also be noted that the infusion system

20 may take other forms, such as two syringe pumps and two LVPs, or four LVPs, or four

syringe pumps, or any other combination, since the infusion system is modular in nature.

The combinations presented in FIG. 2 are illustrative of an embodiment only and is not

meant to be limiting of the invention.

25 Moving now to FIG. 3, a perspective view of the embodiment of the ID module 26
of FIGS. 1 and 2 showing a front panel fixed bar code reader 48, a connector 44 to accept a
complementary connector of the hand-held, mobile, bar code reader 40 (FIG. 1), and the
antenna 50 of the RFID reader, also fixedly mounted to the ID module. Further
information concerning the means of connection of the ID module 26 to other modules

30 through the TUI (Inter-Unit Interface) connectors 72 and 74 and channel release latch 102
are contained in U.S. Patent No. 5,941,846 to Duffy et al., which is incorporated herein by

13



server including, such as, for exanple, but not limted to, nedication
orders for the patient 34 communi cated fromthe server to the controller,
and st at usoQboemseizsat i on admi ni strations bei ng adm ni st ecedstamso@4pat i ent
comuni cated fromthe controller to the server. OQher data may be

comuni cated fromt e tent - - EM G ik 1BF RId set s,

drug pr g&f:rleg%e, mal[r?c:e “@??%Z-r &%e:{v‘ff R{Itcﬁgrh%gcf}% E’g’{l‘?gﬁ%g%%@?ﬁ%at% E}tgt 1tshe i nfusi on

syst em 243 shByn i@ FEGO! hard D)t asits Sghtkidesis eireglyr i nge punps and two LVPs, or
four LVPs, or four syringe punps, or any other conbination, since the

i nfusion sys IS ular in nature. The ¢ [ ions .presented in FIG 2
are illustr ahﬁg@&é@ﬁe éﬁﬁlé‘a} s 68?%}f°3ﬁ8n$g’%ng’ﬁ%§%{‘%€8“ @Ra‘%ﬁ% ting of
the i nvenlian oYavioREs, RO WS GaskliGncRidePa PST ANE GitYle 751 THis@lvitthevhefbodi ment
of the ID'nodule 26 off FIGS. 1 and 2 showing a front panel fixed bar code

L eagéL i@gﬁss@ aﬁd:watesamaddmsqtbata?@d@ﬁﬁ’ﬂn&ﬁ@b%’ﬂ@rmm bg padoHpEEBPIof t he
) mobi , . f th
R D r edtisring e Se RO R o AREEE efieinh iyedd b fidtapifp iRy o7 L1

concer Niyighid e BBVl of diadimoaited bar dode p@xdut 48 #bthhothetrifermativdul es
through the 11U (Inter-Unit Int e,rface%}cconne_ct ors 72 %n% 74 algd channel

r el ease desice may(he razde lbeviae maessing the SCAPLIvEfh aQivates g handrhe omﬁg‘i? y et

al ., Whiahoddd LARPUAARGHERIBT Bhdr 36! & 6hEHAodifcht Mo ANGhen Fne two | U
connectors permt its nounting at either 1ts left side (as shown in FIGS. 1
and 18) adsckatl out when thetpusipd2? &G dBds indigking hia suth podufignr@naprsssingtiieudes a
control panel 76, A thou%ﬂ ,the.contr?l gangl may take other fornms, in this
case, iGN pYYel willn LD\ ACHYANORDT AR FRAEh t ch when pressed activates a

reader so that an information device may be read. For exanple, pressing the

SCAN swi t ch F&f@8hdinbs 1B G NiagicRimpR dfladafd elitar codterehddra0BRstamnedevi ce
within the fie,|d of view of the fixedly nounted bar code reader 48 so that

t he i nf ds shavimorTideis aeommon ee pEbt cote keadesiaovay todhossgkilled isthanrisafidt ch
tivat hand- hel il . der 50.
r ome. bR eriRras iR sl oF o B GRS oL ERER nel0, ARFpIADFEARS BACEY. ©0)

i s i18f USITGY4, 4 eabsdiehadshoomfih UG At inan be pEab®icognddn eheS@ABDdawctdel tavihie/ IDnot
result in activation of any reader. Referring nowto FIG _ 4, ﬁ%@ﬁﬁgmle of

a_hand- Heednlege. Abgmatidpdhe by cofe sRdrfapy FATEHBIAL VRSSO n type
of bar : %ﬂe%qﬁ-rheﬁq&\ﬁﬂnetrﬂag Qg@gelsjﬂ {}ﬂagg(ijll %btfvlaﬁc t%lé ScaBfd WRnfp#edsBeto detai l s

of its s ure or operation provi ere. t hough not” shown in
that a bar code information device may be read. However, the front panel SCAN switch

75 must first be activated in this embodiment before the trigger will be activated.

20 As used herein, an "information device" is a device that contains information
readable by the particular technology for which it was designed. For example, a bar code
is a barcode information device while a RFID tag is considered to be a RFID information
device. Both contain information readable by their respective technology readers.

Information devices and identification devices both include information.

25 Turning now to FIG. 5, a system is shown in which the ID module 26 directly
communicates with a Communication Interface Board ("CI board") 78 over two spare.
communication lines. FIG. 5 shows the ID module communicating scanned medication
information 80 and scanned patient identification 82. The medication information may
include the medication name and concentration, and in another embodiment, may also

30 include the rate of infusion and the dose for the medication. Although not shown, the ID
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FIG 4, a cable 42 as shown in FIG 1 may be used to connect the bar code
reader to the ID nodule 26. Alternatively, the bar code reader nmay
comruni cave 2gmbsBssly to the Auto DD. The hand-hel d scaomars2éva®oe4d ri gger
4 1 that will activate the scanner when pressed so that a bar code

I nf or n?i{oidﬁﬁglg@é z%:lfoebé;?@eégqg séa%aadclinmn%@s\éiﬁéntifwaﬁoﬁ ERdMo RARIniSkeNagW tch 75

must firs (Y rnthis e Iment before the trigger will be
act i vasesneddinic etlideatificationan thel Clftmardat | on device” is a device that
contains information readable by the particular technology for which it was

designed. F I a bar code i code into i on deyi while a
RFI D 1 ag | o 1Behepaerd Fedpniormpnt Bt SRR S OB ie iy

i nf or mat Qe sicfacablig By difisid coﬁlﬁﬁpﬁ%{aﬁ WEtht EDRAGI0EY0 theesteba .coliif or mat i on
devices and identification devices both include information. Turning now to

FI G5 5 scamningsiareréus dutiogmhe manyal plegraseming ofas iffasios pampe dPisyWeWdmuni cat es

wth a municatd.on..l.nt et f . Bo ' r.d" : spare
commnir‘str:glf:%ﬁ %%éwtf—lf Zﬁnga?f% %‘%S a]{t%é:()?%l}reg?%lagd)ggk%maﬁﬁ%ﬁ érlléig; scanned
medi catb@munither Wi tah @Reraigtieeaodiingathent, fodeahiplé, ta dontroB&.  The

nedi cation information may _include the nedication entration,
and in S%@W@@Wﬁﬂﬁ%&@rﬁvdﬁ}tﬁﬁwhﬁ@l RYERPIRG hange ?r%@in@r&and t he

dose fqf, &Bﬁﬁ%ﬂ%&?&d s‘}E'rgnﬁd ) tHQ%deﬁ!d?ﬁwmeaiﬁﬁudr{%@ﬂ%.e may al so be used

to scan a clinician s°identification and to comuni cate that scanned
clinician identification to the Cl board. The Cl board 78 sends control
si gfal s 84 tGwnfigeratibn detB8as 7180 sadh &oaxthappuiraier o deriliborrdsi&yndichwei®l d be a

di sable contro)] signal.to the |ID nodul.e so fhat n . i.ng can
occur dU FPRHE! Wﬂlaﬂonpcrol}%%%egc%*lggﬁ PhP ﬁg?t%%aggf%gggrﬁ?sggmu:od render
t he SCAN 6rbd£H shsh h@Ef6Ghdt 6 datd NEp6® Fdce vl edn idfustoitorter fhaakdembicew se
comuni cate with each other. In the enbodi nent shown, for exarrplaﬁ% t he

cont r olskever €2 auesher sobensniie (ddpahcogmpymsatesghe grdeg@fiq thy capirisrpdfpi ng
channel 22 S F - [ ion system20 (FIG 2) the

i denti fqlczeo aﬁ%%ﬁegaatésl Ac?%%) |gﬁlfeﬁ{b%&oﬁﬂr§%?%§rp§c?g§r¢idata 88 is also sent fromthe
controller to the C board 78. Such data may conprise information

conger ni ng tTe conndlig@aiiodns atcedaitor dringlibmiry P2 b Eutthearnsfoenaténh erodiuge Cl

N N R e AL
the conbfplil-ein itsT&Rir&ly. BRRLELLRREBUBSy BSreHdSRTHUY Cotrlonas id Moeslf ace
Proses Sa?:::éssible memory, or may be located elsewhere on the system network but be accessible
by the controller. "Drug Library Profiles” may be established in which medications, or
20  drugs, and permitted concentrations, and permitted pumping parameters are set, such as,
for example, an ICU (intensive care unit) profile, a pediatric profile, a neo-natal profile and
others. Data sets of medications allowed for use and configurations of pumping
parameters including limitations for that use may be available for each drug library profile.
As such, drug library profiles may, although not necessarily, correspond to different
25  patient care areas of the hospital. Thus a controller located in a pediatric ward, for
example, will utilize a pediatric drug library profile that includes sets of allowed
medications, pumping parameters, and pumping limitations that are specific to patients
classified as pediatric or located in a pediatric ward. Similarly, a controller located in an
ICU would utilize an ICU drug library profile that includes a different set of allowed

30 medications, pumping parameters, and pumping limitations that are specific to patients

located in an intensive care environment and other patients requiring intensive care.

15



The controller 24 also has access to a drug library 92. Further information
on drag libraries is contained in U S. Patent No. 5,681,285 to Ford, which
i s incorpwoav@bshssei n by reference in its entirety. Thecansgodsiobrmasy may
be resident in the controller, in a local accessible nenory, or nmay be

| ocated el sg it berBETREHASEL REGsiBYs, (R Bth
controller. r@ﬂ %g(?ﬁé 4‘&%}96\5111( 1-%e{j%stab%:f)shed I nS1 i E =

nmedi catrmaintenarmee ta:tkmfm thai¢td1tmﬁem4 tlﬁdald;olaselﬂudedtto abave, ﬁledILdmard 1&ed punpi ng
paranmeters are set, such as,. far exa i nt ensi ve unit)
prof i | €OnBeGRedP ATpmpteSeryer g%ha‘&ng\éénaﬂ gq@%?ﬂ*@%@ﬁ&”b?ﬂ@?gg%&?’a sets of

medi catd,engs AbdiONRM Jr&’érs 8@ 0B AR 'ttQ:LtEﬁSdaRD STt Shouddl BB hB@d Rdd: aRGRhS
including limtations for that use may be available for each drag library

pr obi | ghe BE beard i shawags laispparaty epamasnit ireBlGrdyin anothes eghodiorenhdaraydigr i | vy,
correspo eren ent care areas of the hospital. Thus a

cont rol* P@gr#glclgmb roug%%‘? ‘atric ward, for exanple, wll utilize a
pediatric drug i brary profile that includes sets of allowed nedications,
punpi ng par arlﬁtseﬁrﬁq,edamfdrrmtfqmi §00arldi 87 ik adnit divsctiyhfadmahells nmclhfeilé tbohep@f i ent s
classified as pediatric or mdlna edlatrlc rd S arly, a

cont r olaagd 7%%@@9@3;{1@,{1‘1}6:&} trep irenglates thy spaane gt@a[n y profile that
| ncl udeedofichldeli A aalosd: bl ABAELHOTBIAOMhoRMDL MhPRAABLST S, and
punpi ng Fq mtations’that are specl fl c to patients located I n an intensive
carl® erhere Brinagiic lamdlemd)ﬂmocqssin'g éplacadequhe Chonndaadshey BD grodsleAvittunt enance

PC or er er 94 is s rfo dates revl si ons

mai nt e “?%@Rgm?tbqqgfwﬁé }qnafl:ccxéqpu iPREACPSINE & SC&PIFE[%% t@“%\bq‘ove t he
c boaradivzl%agéoug gﬂﬂﬁmcstueﬂaﬁarrangeemt BvCiQY MffrupndedthABinRaIBRARENRALhHT 0gr am
that can upload data 96, such as nedication orders and other data, to the
O boarigfusion ostsensorimeduleperdithetsantralierhough the CI board is shown as a
separate elenent in FIG 5, in another enbodinment it nay be integrated into

the controll rectly from
the ID rmdullgl géfnbgaﬁwigwoar%'%@{ rgggﬂeglrrhggce}g%?ﬁ%& Eeds?&)boglgrd t hen

trarssl aﬂlaﬁrdtdstﬁnm&ﬂaﬁﬂlaﬁtapmcmdh&emdsFI@(dSL dathaﬁolldwingv@sgmpiaﬁnath%emr error
messages 100 to the gonfroller, The a vant here is that t urden of

processiSAY 1% HABEg 8h rﬁ% '3 g 3’rgdcérh’é? ‘?rﬁ%e1 rr?ﬁﬂﬁ?@ SHARHBE PL eni ng
the contboliher, ﬁlG}Nﬁ%}tQ a@dlib s QRBhiqEQARYEBhoREREESSI Ng of scanned data. This
i s advantagesus I h that suchan arrangerment Svoids interrupting

communi cati ons between the infusion or sensor nodul es and the controller.
Upon initial power up of the infusion system 20 (FIG. 2), the infusion system

prompts the clinician to associate the controller 24 with a patient 34. The patient may have

20  apatient number or other scheme for identification. Similarly, drugs may have drug
aliases or numbers for identification purposes. Using the embedded scanner 48, tethered
scanner 40, or the RFID unit 50, the clinician scans the patient ID 82. This patient ID may
have various patient information including a patient identifier, patient EMAR (electronic
medication administration record), allergies, or other information. At step 200, the

25  scanned patient ID is sent from the ID module 26 to the CI board 78 which then sends a
message at step 202 to the controller telling it that it is now associated with the scanned
patient ID. To administer a medication, the clinician scans his or her identification by the
method described above. After the CI board receives the scanned clinician ID at step 204
and recognizes the clinician as having the appropriate authorization to administer the

30  medication, the CI board signals the controller at step 206 to make available the
medication programming features of the infusion system at step 208. In other
embodiments, reading a clinician information device may not be required. The clinician,
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I n one enbodi nent, workflow of the system and net hod descri bed above is
illustrated in an exenplary process shown in FIG 6. In the follow ng
descri pt iwo,204dm86138r m “scan” or "scanni ng" or "read" or ptrasdicegisoe@n refer
to either bar code scanning or RFID scanning, or other data gathering
techni 046y gﬁﬂ%&g'a%edlm doﬂtaiﬂe@habepmo dbRaiRbcanfied efieaiign system 20
(FIG 2), e |n usi on system pronpts the clinician to associate the
control Imiiorrﬁdtlon 8(hfoat}pdabeé ttat Bdntaﬂih,efopeztarrmh armyemé@eaqumahenmammer or

ot her sc for identification m lLarly,. ve dru i ases or
uber s TRGICAGR RPRCEREaT bt Rsgisaton een risibto el is iR Cattiatfto Ry

t et here@lmrsteﬂ%o%egmeﬁflb@amm t 50, the clinician scans the patient
ID 82. This patient ID may have various patient information including a

patient identifier, patient EMAR (el ectronic_ nedication adnm nistration
recopd), allddgi eshecks tQpa¢df ther‘#’%ﬁﬂ?étmf@#:atlﬂ‘ﬂ infprapptiog ontais thesfed pat i ent

IDis sent fromt 8)%121%113 ]]?ﬁgélllsea%gc% dWik {ic&ﬁﬁflﬁr Zoaan‘éme(%ﬂe t'll?%ﬁ \Bﬁﬁé}ﬁ!@ a

message at step 2 e controller tellTing It that associ at ed
with the scanned patteedl2,| D. To adm nister a nedicati on the clinician

scans his or her identification by the rret d bed abqv Af.ter the C
board recei ved t h RS '1 zﬁlﬁ‘lg]@rﬁ‘iy ?teé’gqé hﬁﬁﬁa%gmcfgg 0t he
clinician as havi nﬁnfefaesepaweﬁda&&k%wgc;ﬁ{eu%cﬁ@uaﬂmbﬂfe%er t he

medi cation, the CI board signals the controller at step 206 to nake

availPabl e t he medimedi¢ation gouagniativmegréesavith e dofg itrary istepiZda, hywbgm at

208. | h nb ' cld
e T

container |abgl 28%utendeiehiay po;ﬁgaesﬂmedlm@brpcwse irainfedy ABtdp2R6R0, foer t he
| abel that contains, for exanple, a patient ID, a nedicatiaon nane, a
medi cati on concenteXamplsnthe Apgragingamenacsy Pbihedeision madyls, HeaehyanSeHg s t hen

passed to the Cl b[ﬁrtﬁleq{ 3 h6R" 2 hrblI6h Telifigridd isRARfistedel, Checks to see if

t he scanned nedi caﬁl on | ormati on contains t@e sanme patient IDthat is
assasgi at ed wiRrdortd eutomaticablyl pppulatng nedicetidhéose paginietgraita eetitifusibnst ep 212,

2) automatically selects the brary. 92 entr r..the sca ed
medi cat iTBAAHGRATHINCSpESS BAYD f‘a‘ﬂéplig}‘FélléR ﬂ?%‘ﬁ’cm‘ilﬁeatssﬁ%r#@df FPé‘d?aEs% i name and
medi cat 'a@&h&ﬁ&i:ﬁ/ﬂfl E@doﬁﬂoﬁ&rﬁﬁ%é%éaﬁoh hheHudHot hitER Vst 2 81 &Rf §k6, ther eby

ensuring that t ri ght nedication" and concentration are adm ni stered,
and scanned medication name is not in the drug library profile that the controller is associated
with at step 216.
20 Alert messages may also be displayed on the controller 24 when, for example, the

scanned medication information 80 from a label 28 on a syringe 30 indicates that the
syringe is to be administered to a patient named "John Smith" having a particular ID
number, but the scanned patient ID 82 from a bracelet 32 worn by another patient 34 also
named "John Smith" gives a different ID number or code. As a further example, an alert
25  message may be displayed when the scanned medication information from a label on a
syringe indicates that the syringe contains a medication having a particular concentration
appropriate for an adult patient, but the controller is located in or is otherwise associated
with a pediatric ward and the scanned medication name and/or scanned medication
concentration does not match any entries in the pediatric profile in the drug library 92

30 accessed by the controller.

If all the scanned parameters are valid, the CI board 78 sends scanned medication
delivery data 98 to the controller 24 at step 222. At step 224, the clinician selects the
17



3) automatically popul ates nedi cati on dose paraneters at step 226 to, for
exanpl e, the operating nenory of the infusion nodule, thereby ensuring that
the "ri ghwodossai8es i nfusi on nmedi cation i s adm ni st er edPCPriSeE06t004940
automatical ly popul ating nedication dose paraneters to the infusion nodul e,
al ert i i t i atient
'De as iy o (R N UEH P b Al B o R 1 LR Ay 2 8 P
step 212 el dsfth¢ hegsmamimgparaetiaa aieciutonaatially pnpnlauedu fartthe dﬂlplgpﬂlat@r ary

profile that the controller oci.ated wi th at rt nessages
may al slB%uﬁ’é’ndW%rtﬂ QR ADANRS, 2t %@% qhéli‘m%mméﬂan ‘2‘3?2 fe scanned

medi Catﬂa?ﬁnét@ﬁs%é‘@éﬁééﬂat&%pfﬂ@mmah@@ﬁirk@cﬁerﬁfﬁkoﬁm%w the ai?zamemb mlcese t hat
the syringe is to be admnistered to a patient named "l ohn Smth" having a

par t5i culhackedivithuamerder enity Iyhiemst¥n pediapraatiteepharmagy tq Yfmfmt Heréal Brt 32 worn
by anot at| ent .34 a " gives a different |ID nunber
or codetneﬂg Orfl?ﬁ'ltsﬁgmggglz’%ﬁ%}%gﬁqo %(}gﬂttg%aeeégage may be di spl ayed when the
scanned nedication information froma | abel on a syringe indicates that the
syringe contlaiwil banorditieahisiigldizy code a:ap@a*rtoirmﬂﬂarscmacismsechfdrcaﬂ appropriate

for an adult at| ent utf. the controller ated i r se
associ afpeﬁl%a pigs C[S’QHPIE 4*1’%“%9@“&#& rf’%aédiaﬁ"ésa‘?mgﬂn%’(ﬁ qr,}a’i]?‘? ‘(BIHt n l?ﬁa azi*\?,]\nd/ or

scannedydikdj B?Tﬂlré)&aﬁ%? %@&I (ﬁﬁkﬂ? fb $2@SniQier FRIE the IDYmERLE, VS thehhe

pediatric profile int drug brary 92 accessed bythe controller. If all
t helOs c apmemtsgat hﬂ:feteat maahfe@ avpatiipolnit dreotiir unisa MdherBerdein dsyssgapiap A&di cat i on

cl i ni o1 S CReots Ot ro g st ShaRhERafehnoler 5Bl thed &°

adm ni s§8ye 1&Hht1f1@£tibrf[1hﬁ>rﬁ‘1&bk§h bi tE Phtyen? an@BihEYinEmAEbh agifieddbé. Bhegr ammi ng
paranmeters are automatically po‘pul ated for the appropriate infusion punp or
channel siegle seanpenis gherafieee funetifing! fon mmldple giffientnye dg‘%i‘hflwsrﬁftlﬁﬁfum%%e
par amet r se

par arot SpauBEpA IS ko sohEF 118 & sehila MOEHAD *ﬁ‘aﬁﬁs&ﬁﬁ%‘aﬂé@%@%‘éc HIES2t the
pharsrrBCﬁtomttne y&ittdll¢r, ak pﬁiv&&db&&elbh@tlaﬁchaoz i(Jefliat. 39 aieteis nos mipented imthe ni st er ed

to the right patlent It will be nqoted that a si e bar code s% nner
RFI D schewiie qf any sediqabpsayment propfligg dperaprufic tr@?fﬁ%%ﬁ LRAUSHL 91 lgtb nt roI I er,

regardl ﬁaﬁln%t%taﬂg ﬁkﬁhg{ Fit ﬂE?SIEJgﬁ% Fﬁ'jlstiol%g 28 HedRete8 ok H%Qtléﬁf trhesemagner goes

directly to ontr l e, V\/mcht en
or ID module is therefore patient specific, rather than pump or "instrument” specific. For

those healthcare facilities that desire bar code or RFID scanning, the ID module is easily
20  mounted to the infusion system 20 and for those healthcare facilities that are not interested
in such scanning, the ID module need not be a part of their inventory, yet the infusion

system 20 will still function.

For those healthcare facilities that desire bar code scanning, one embodiment of the
ID module 26 of the present invention may have two bar code scanners. One scanner is
25  built into the front panel 48, while the other scanner 40 may be connected to the ID
module 26 using connector 44 as desired. This redundancy provides an extra measure of
utility to the ID module. Not only is the redundancy useful if one or the other scanner
needs service, but if a patient's identification tag or device 32 cannot be placed near the
built-in bar code scanner, a tethered or untethered scanner may be used to go to the

30 patient's side and scan the patient's identification tag or device.

Referring once again to FIG. 6, the CI Board 78 may obtain limits for
administering medication from the drug library 92 at step 214. Thereafter, at step 216, the
18



processes it before it reaches a punp unit or other unit. Wiether it is a
syringe punp 22, an LVP 56, or a physiological sensor, a single bar code
reader orwotb@vosemanner is used to provide identificati egTiusb@cnaioson of
the patient and other information as needed. The single scanner is

therefong %rﬂ@ﬁ{:c%}l&rf@ét thScaltid hPdiCarfhn iAo Btk &ds Wi the 1@kitd NSt runents.
Addi tionally, e bar code scanner Is In a separate housing that is nodul ar
and debbehrilfent therdroghibeont If thed tewo, seaof prfounaen doynatewasan dleitch 102 (FI G

3) and is not nmounted in the housi f any dical instrupent proeviding
t her ap&ifssage Ly @F%?ffm{doseﬁthwa& ﬁtB%g%do?t ﬁ?ePr?el%ﬁB IBS gﬁaiaéf?é é%y‘%. 595 &? uffent
measur izﬁgt 2By ss®! egi eAlmparAMRemsssabe B dpldyentt thd Redeaasmasseor | D modul e
is therefore patient specific, rather than pu or "instrunent" specific.

For 5t hpsentetalobtaimaddrdmdlid scpined lateh 28 @ gisyangmi0 wémded o wRdmigisigied ng, t he

| D nodyl e i i]. d .he_infusj -
noal ¢ ndt @ RaB ot P as el ed kel Uk P AR ARLGRUAAVE

modul e pR@agicRbiilen Gddk libfary hedessed By eid enyrollyet THub cadmihistratbon syss em 20
wi Il still function. For those heal thcare facil icﬁi gﬁ: hat de%:qre bar code
scanni ritg aeHed Bngrses Yrbere th scapred lppelptipther Ad0ag £Oq4, @é%ﬁfo YVention may

have t I S e g%eli 115 pRRel b 'fgg%a,ﬁlggd’frﬁ aveanel 48,
while t aecgg}eﬁggr)&g%:eacﬁeﬁgr%’ ﬁ%yr}rlay %ﬁ%ﬁﬁggtgg tg tﬁg I'D nmodul eag% usi ng
cornoecteen ddudiedde sorrepted It astorghdhuindancate patovirdesy smpkyxhe iaconeetur e of
utility to the I D nodule. Not only is the redundancy useful if one or the

ot her scanner_ needs service, but. if a patient'.s ideptifi ion tag or

devi ce 32 caﬁﬂﬁ‘g orgilyp&gg raﬁ%BIEOf‘ller‘?em%?qn{t@Pﬁnﬂéronéggl 10%2}1%%%1% , a tethered
or unt &fchaldRek §RANKIysIBOLIOE 148Rst thOpaifent. Olntthe cpatwiRmd a fhysidlegiasld scan the
patient's identification tag or device. Referring once again to FIG 6, the

Cl  Boarmori®r puxpoplersiare isiuged, sughys thepsishpwn ér FIg Zrwhiere FICHe 38 @b IR drug
lib 92 tep, 214. . . . : ks t hat
the. B ishE RS e PIAtt paficwB mBhERe® bysiDpCh AR Golageit | N2

Ion’ i nforna agrees Imts obtained from

t hes5dr u@nipakidaiyinst mith e thedrngditsagfprofilt andrdte iofustban mayt beagmerelledias @l er t
nessage i s g&e“rgerat ed and sent by the C|. Board Cﬁ’fq stegf.218 t.o be d'tispl ayed
by the fesnt rorch @hysiglogicaklexs] lipais inpgyrofile may he driyg SpRCHIG OrrRalien sReqIHc.

di spl ayied ol fopbie el opg ATRLRHeASLBRAi I R R S ned | abel
28 on gﬁogf%{%ﬂﬁ%lg’.tg I g@é\%@f&oﬁgg&g@g{m ni@tler g}gilo}%%l Sepli atric patient

exc e edspantiilgalri oregadidsaiof thegtitenlar patians. Irhartotler sagsr patiehi-pigagifin a pediatric

ga(r)r;c In: :\thag:pl A %egigticgs;g | Is%c%rﬁ m%&i%aeﬁ‘gs%gryb a‘ilg%ie%%rs]te)rcgrln{ﬂ%g bnl-}ll_,h rlﬁ%y be

20  considered when considering the impact that a measured physiological level of that
particular patient should have on infusion of a particular drug. In another embodiment,
both drug-specific and patient-specific considerations may be taken into account when

monitoring patient physiological levels.

While several particular forms of the invention have been illustrated and described,
25 it will also be apparent that various modifications can be made without departing from the
scope of the invention. It is also contemplated that various combinations or
subcombinations of the specific features and aspects of the disclosed embodiments can be
combined with or substituted for one another in order to form varying modes of the
invention. Accordingly, it is not intended that the invention be limited, except as by the

30 appended claims.

19



are averted in cases where the scanned | abel, whether a bar code, RFID tag,
or ot her machi ne-readabl e device, nmay have been inproperly printed or

pr ogr amesto 20eysbase been snmudged or corrupted so as toPQIMB200886046 at e
data, or may sinply be incorrect. Additionally, drug library profiles may
contain limgts~on infusions that are dependent upon a physi ol ogi cal |evel
of the pat {Tgiﬁ—g%%the case where a physiological nonitor or nonitors are

i s used, such as those shown in FIG 2 where ETCO2 58 and SPQO2 60 nonitors
are shown, the pahiignitificapen $ystenh for nmadiviation sdnpdepsing| thgsystdm | evel s woul d be
conpared against limts in the drug library profile and the infusion may be

contr oFPBE¥8E-a result. Such physiol ogical level linmts in a profile may be
drug speci f i, G 1iRalki @RlprRRRCA fllfalinF o dreX BFREEprofills, ici®nk iobtardrugr of i | e
may have a patient physiological |evel Ilimt for a particular drug

r egar dlliessy pfofildselefiningi acdataset phdivgrnformatiamot her case, patient-specific

characteristics, .such as cent. nedi.ca i : i _exanpl es
only, may bé" b%ﬁgﬁ&ag}ogdngé@%c%rg}%lfegletp iohtgam ‘fiéelglﬁlﬁﬁ’%%%@#%éﬁéﬁ %Italg%ur ed
physi ol.oghsiglinfbN8lonevidahffixad té erukasr quatdissnt obtrags andiavebtain patidatisi on of a

particular drug. In another_ enbodi nent, both drug-specific a&%.

pat i entinfopeasion;frore srshinerreadablesnipgpation deyress WoR gy 8%&%@“% 18959 t or i ng
pati ent physi ol oqi - \Whi tiegl ar forms of the

i nvent it%ﬁo \‘}%“’%eéﬁea‘#ﬁuk3%@@?&%%3’%@?2@@3@@?? fM\?lvi |1 al so be apparent

t hap vari ous con@olidr¢@tomnsnatiobwithalteidentifivation tmdalet thegofitroltart he scope of
the invention, It is also contenplated that various conbi nati ons or
subcontSPRBEYBHY: of the specific features and aspects of the disclosed

embodi ment s can besORRI AR i Miclss RHSH thgIRFalyQfromRviENOk efitrdlibror der to
formvarying nodes of the Tnvention. Accordingly, it is not intended that

the invention be rédeinetthe pationt epormeatiopfronhheadqpdinigadonemaiwg: We Claim 1. An

identification systemfor, nedicati.on. nanagenent , 1 rising: a
drug library corrﬁ?‘feé‘feﬁbegnkﬁ lﬁ}foﬂniab?/n gf)mgﬁ%gdgﬁ%?agro 9%‘?%?%’?@5&%2% one of
thgsdrug | i QpRtMatsOhthamedntibm itraai far $@bmothe drugdis kaboadministared;an
identification nodule configured to obtain drug infqormation from

machi ner eadabl e idefesmine Wetherehe pasienbinformation gregivgg drogh the ddntifice @ of drugs

and to obt aimnocﬁl?et %rgﬁl{[the machine-readable information device worn by a patient is
consistent with the patient information contained in the drug information received
from the identification module; and
20 determine whether the drug information received from the identification

module is consistent with the drug library profile associated with the controller.

2. The system of claim 1 wherein the controller is configured to display an
alert message when the patient information received from the identification module is not

consistent with the patient information received from the drug or drug container.

25 3. The system of claim 1 wherein the controller is configured to display an
alert message when the drug information includes a drug identifier that is not in the data

set of drug information of the drug library profile associated with the controller.

4, The system of claim 1 wherein the controller is configured to display an
alert message when the drug information includes a drug concentration that is not
30 consistent with the data set of drug information in the drug library profile associated with

the controller.
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i nformati on from machi ne-readabl e informati on devices worn by patients,
arid configured to comuni cate the drug information and pati ent

i nf or mat iwo;20@mdemscontrol |l er in conmuni cati on with thepcadastidsioosts on
nodul e, the controller configured to: access the drug library to associate
a drug librayy p_rﬂlfe'syﬁefﬂ'otf glafhlﬂel WRALIMAh EnirolIECR YL fed RAJIARY ah Nf OT ML T ON
fromthe identification nodule; receive the drug information fromthe

i dent i falaamesagawhed ée drigindrrogtion fretutdes p dmg duse duit Fgngisonsstentiwiftor nat i on

for who he dr is Lo be adm nistered: determ ne whether th atient
0 or naPt SIS PRGBS SASHE TG AR T o oRE!
machi ne-readabl e i nformati on device worn by a patient is consistent with

the patient g nforpmtsy@BmGIrRlamnethther dogrdingth dedfed inmedmmunicagei wad from t he
identification nodule; and determ ne whether the drug informatjon received

fr o t Hbe pensipller, itheaser ven copfigired fosprevids therceptroNgriwith Hiedicadon PlERiy profil e
associ aj e i he controller. 2. The systemof claim1l wherein the
controﬁ %gelélgé&{;%atrtl]?igtgured to display an alert message when the patient
information received fromthe identification nodule is not consistent with
t he patient 7.nf orfetsystamrefetimeldwheroim thé drugrlibgaryiis ahteggalowith tiener. 3. The
systemof claim1l wherein the controller is configured to display an alert
nessagMHBHCTt he drug information includes a drug identifier that is not in
the data set of drug information of the drug library profile associated
with the congrol I'ffe syfiemldt@ifiSt @Reein thE atud librivpes &icassible byad rol ler is
configured to display an alert nmessage when the drug information includes a
dr d§ comoentlerdhioggh g hemoteseyer. consistent with the data set of drug
information in the drug library profile associated with the controller.5.
The system of Cl aiyp s RESidnd DRNERH heldeRiriéRion M d Rk Bvdly SP1 ay an

al ert nmessage when the drug Information I ncludes a drug dose that is not
consi stdstichublt frohhthe datt@olleet of drug information in the drug library
profile associated with the controller. 6. The systemof claim1 further

conprising a server in co ni cation. with. t ontrol l.er, the rver
configured to"pro eosé’sﬁeﬁ’ecr’?c%ﬂfl’r f)liwl Sliﬁlrx/:ﬁhf hdegﬁﬁ,@ag}ogé{l? e gompRysep (%(r%a{ he
sel ect eghdpatd@Ptor reading bar code-type information devices.

15 11.  The system of claim 1 wherein the identification module comprises a RFID

reader for reading RFID-type information devices.

12.  The system of claim 1 wherein the identification module comprises a hand-
held mobile reader configured to read information devices located remotely from the

identification module.

20 © 13.  The system of claim 12 wherein the identification module further comprises
a bar code reader fixed in position at the identification module for reading bar code-type
information devices brought to its proximity to be read, and a RFID reader fixed in
position at the identification module for reading RFID-type information devices brought to

its proximity to be read.

25 14.  The system of claim 13 wherein the hand-held mobile reader is connected

with the identification module through a wired or wireless connection.

15.  The system of claim 1 further comprising:

an infusion pump connected with the controller;
21



7. The systemof claim1 wherein the drug library is integral with the
controller. 8 The systemof claiml wherein the drug library is accessible
by the combroédms7sshr ough a renote server. 9. The syst ewrcofusedogionasio wher ei n
age [ ﬁenti fication nodule is selectively detachable fromthe controller.

. The sys | _aj WefEl ! ifi i rises a bar
code reader%v (g)}re%{r%%&gfrl]tgalﬂ%r ngﬂgattélggov?d%ﬁgﬁ%%%ﬁé gg\%gﬁgé ﬁ)lt%?nghe system
of gl alnfusiompengitint biearededenat frdrh cteet drop ondohiglceneonep imifemsatmn/evioer eader f or
readi ng RFID-type .informatjon devices. 12. The systemof claim1 wherein
t he idgﬁ‘?‘i‘&h@aﬂ‘%ﬁﬁﬂﬁﬁﬁ’ﬁlr%o%pri ses a hand hel d )r/mbi |l e reader configured to
read i nformation devices |located renotely fromthe identification nodule.
13. The systgm ofanGlaitRcaBoryRtced fortnferlidaden ahhgatdn Tonagulieh fur t her
conprises a bar code reader fixed in position at the identification nodule
f or5 r esdinsign pumpcibe sysigmp eomprigngat i on devi ces brought to its proximty to
be read, ancatl1 a iEIP I8 der fixed in position at the identification nodul e
for reading ?QIH}BS-PyBe hf ormati on devices brought to its proximty to be
read. 14. ThelrsyBbram @mmiskign floraestdrog libarphprdidseeathronbiof therdragler i s
connected with the identification dule through a wired or wreless

connectibey prosilesidedinigsy whbfrugndg '. 915§ GRuE (FQRCRH AR Ss RHEArUE SOBSSE usi on punp
connect ed Wt R, { (., COR %1%&% ﬁf epr}@‘%l?ﬁ ?}ﬂé‘lﬁﬁﬁaﬁﬁﬁ&é@ kd Bl ih@sREPRLRLrd0 provi de

programmi ng paraneters on punp that are recei ved fromthe drug
or 10r ugoafigired twerccessftioy dmag libraryl evasseciath tiwuepntroler wide adivg lekraryanofisdul e.  16.

An identification_system di i , t,..f it h
i nfusi on pur‘?’B,l‘l‘let"it}élcjg%’tréﬁ)r‘i"ﬁ%ﬂ%&i@?%do%ﬁﬁln?nﬁ%%g%%n%?ﬁ%més E}C\l{j%ﬁel'i gpar y
conpri $idagbid i@ndrRhfidydedices hiBel kP HRIgY oPESHATLES of 8RS afied EHtaihipatietitugy

l'ibrary profiles defini n? a set of drug identifiers, drug concentrations,
and dr identifisaton information from machine-readable identification devices worn by patients,

and configured to communicate the drug information and patient identification

15 information; and
a communications interface processor in communication with the controller and the
identification module, the interface processor configured to:
receive patient identification information from the identification module;
receive drug information from the identification module, the drug
20 information including a patient identifier, a drug identifier, a drug concentration,
and a drug dose;
determine whether the patient identification information received from the
identification module matches the patient identifier received from the drug
information from the identification module, and determine whether the drug
25 information received from the identification module is consistent with the drug
library profile based at least on comparisons between the received patient
identification information, the received drug information, and information from the
drug library profile associated with the controller; and

provide the controller with infusion pump programming parameters.

30 17.  The system of claim 16 wherein the identification module is selectively

detachable from the controller.
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a controller configured to provide punping paraneters to the infusion punp
and configured to access the drug library to associate the controller with
a drug |iwoany/gswki |l e; an identification nodul e confi gecedistasobioas n dr ug
i nformation from machi nereadabl e identification devices affixed to drugs or
containers of drygs a ' | @G ddrfigibid £Bline RohpfiQdsri@dak on from
machi ne-reagg'bl eﬂgé}#%fl}bg% |0%6§g1\€%§:es \t}\;cj)érn(r}iil y épati ent s(,) gnd configured to
conMMuNp&@tBaddd €orctetiding biuogodatyperinfonmatpert arehitlentdentiod dededson i nf or mat i on;
and a comruni cations I nterface processor in comunication with the
controller and the identification. nodul.e, .the interface pr or
configured £8: rddasydepsf Flefp 18(‘1‘@1&{61“? *hfdfi?%ﬁlcflﬁwlb’?’ﬁéﬁegﬁmﬁﬁg% he

| dent i k&@g’ ' Gud Bne REASENR ifonEatdi MidTBsitaRfis0aeVic, | denti fication
nodul e, tééagfraﬁg&i n}or%rati on%i%rllcl uding a patient identifier, a drug
identifier, a drug concentration, and a drug dose; determ ne whether the
patbent i de@dfi fi dheisysienef clairatlp orhereie Hioidentiication MOAMGEATPIIEA i on modul e
mat ches t atient |dentidfi i - sUed BRI EbANLEr om t he
i dent i ?’Fl&(gg?lgﬁn%gﬁ%({,jer 8?{5{ gﬁ{dé?%gaﬁléx%gg%ﬁ%?h%ﬁh(%sgr ag i nf orérrirgti on received
from t h@ptieesmidaf meaileon nodul e is consistent with the drag library profile
based at | east on conparisons between the received patient identification

information, the received drag .information, d..i nf or,nptd fromthe dra
library profill e dd§systamed Cgﬁlfgﬁot‘w&m’d’& er%\':qxtif?c:au%ong}q%\fpﬁgertclgglpgtg% roll gr
With i beléﬁw& d;@lﬂe} ff&ree% g&@i‘ﬁ’ JHCht PR 1@BRIfR%AGon HbduibiTer exsingManéodeltapen 16
wherein the 1dentification no

dule is selectively detachable fromthe
conor olihfermatBon drtleidenytiftostivmfievideaibroupbt iaHs pprimibeoibgaprd, AREARTYA nodul e

conprises a_bar. code. reader. .for. readin - L0 i d
dont | Pt Fi agioaise At 16 ihioR B iR X SRR REAR A fFRkliOR oA

i dent i fijGatricafomBst beQIRF ios&spraxiRflyRobeassl for readi ng RFID-type
information and identification devices. 20. The system of claim 16 wherein

the identification nodule conprises a hand-held nobil e, reader cgtﬂafbh%ur ed to
dul e.

read i nf or med2 on HeaAvsies ofsdamd® Waseindhs nfussen PP ?SOFS}-'FFPY%X gete

from the controller.

15 23. An identification method for medication management, the method
comprising:
reading a machine-readable identification device worn by a patient to obtain patient
identification information;
reading a machine-readable identification device affixed to a selected drug or drug
20  container to obtain drug information that includes a patient identifier, a drug identifier, a
drug concentration, and a drug dose;
comparing the patient identification information from the identification device
worn by the patient to the patient identifier from the identification device affixed to the
drug or drug container;
25 communicating a first error message when the patient identification information
does not match the patient identifier;
comparing the drug identifier from the identification device affixed to the drug or
drug container to a set of drug identifiers of a drug library profile;

communicating a second error message when the drug identifier is not within the

30  set of identifiers of the drug library profile;
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2 1. The systemof claim20 wherein the identification nodule further
conprises a bar code reader fixed in position at the identification nodule
for readiwg 2b@wosede-type i nformati on and identificati orcdmse@esodmought to
its proximty to be read, and a RPID reader fixed in position at the

identification nodul e readin | Dt V. [ i : catlon
devi ces br oU§HiPA 88 ﬂ?eséxﬁrgS?P(fﬁntr@@?ﬁF%% t@%@gﬁ%ﬂ%@&{/@@a % 'tc?ﬁg}dg

wher ei Nyt fgo EaHtalaéan aXenef disig sedceairationk vf thetdehtbiaey pxroﬁﬂn t he controll er

23. An |den%| fication nethod for nedication mapagenent, the met hod

conpri si ng: mumgatal%@mdﬁémf BgeraBse whey thsrad ‘ézrélﬁlc%ceé‘ét@fl%ls\%? n by a
pati ent %t@gg taltgfgggntelg?;md %?{Heéié\?/?ce fL?rBﬁR:r mation; reading a

machi ne® {'CAtioon xed to a sel ect ed drug or drug
contsi ner t ocoaparing thk tegd idnfeodasafionnthe identificatlondiesica affatddgnthd dfegef fier, a

drug identifier, a drug_concentratio d a dr dose; conparing the
pat i ent djugEARARIE R 3 35 Of AFIGAP8ES &Bﬁ?’gﬁéy Pﬂ’éﬁgl fication device worn by

the patient %&n@hﬁc%g LFurth et hi‘ehs%ge fyhemtechead @Btdokd Bakbt withiheaké ce

affixed to t or- drug container; conmunicating a first error nessage
when th&tpﬁdmgrdosesotefrth«v ﬂrugeltblrampmfﬂ@ranétl on does not match the patient

identifier; ring the drug identifi SRk devi ce
affixed to tl’l‘e’ngﬁ %?Slﬂ}ﬂlﬁn?:g’f'ﬂgéwgtp%}agg ¢ &P%(Pr%g je%ﬁr%lée{?rs of a
druggli Qg@gsﬁomg%td@er@aquugu@g@tl ng a second error nessage when the drug
identifier Is not within the set of identifiers of the drug library

profile;conparing the drug concentration fromthe devi ce

tif t
affixed to tBé& drdge Wﬂ‘cﬂddé camt 23 fethericgmprisiog n&”fnulﬁﬂg gorltfﬂhg%%{h?gtth%ns of
the dr u?ﬂfuél&l{ @%ﬁﬂg ﬁf&% not chfé gfe@givﬁh 3 Betit 2864 SidePRE SRGMtIBAEN the read

drug concen n the set of concentrations of the drug
library profile; conparing the read drug dose fromthe identification
devi ce af fi xe#. toTlhbm&dho;bofaﬂalmrl’ﬁgwlaﬁmn&lth@TStQR)Oferegfetlg Birthgr eRRIBSEs of t he

g:: 38 Li:)g%l }I‘é \ﬁ]&?f ! laﬁﬁ]i' [ﬁlo &Ieg lal} IIDOHS 1011 su&%hahn%ﬁr?aﬁoﬁ%? ?&gﬁﬁm%'ﬂ the read

15  devices to be read must be moved to the proximity of the bar code reader.

26.  The method of claim 23 wherein either step of reading further comprises
reading with a reader that is mobile and hand-held such that the hand-held reader may be

brought to the proximity of information or identification devices to be read.

27.  The method of claim 23 wherein either step of reading further comprises
20 reading either with a reader that is fixed in position such that information or identification
devices to be read must be moved to the proximity of the bar code reader or with a reader
that is mobile and hand-held such that the hand-held reader may be brought to the
proximity of information or identification devices to be read, and further wherein one of

the readers is optical and another is the readers is wireless but non-optical.

25 28.  An identification system for medication management, for use with an
infusion pump and a physiological monitor, the system comprising:
an infusion pump;
a drug library accessible by the controller and comprising a plurality of drug library
profiles, each one of the drug library profiles defining a set of drug identifiers, drug
30 concentrations, drug doses, and a physiological level;

a physiological monitor providing a physiological level;
24



set of drug doses of the drug library profile; and providing infusion punp
programm ng paraneters, the progranm ng paraneters corresponding to the
read drugwoes&/os&7ss The net hod of claim 23 further conprcsiusgoosmmsad | y
confirmng that the infusion punp programm ng paraneters agree with a

medi cation or de.%%ﬁ%ggg (L}g:)%ieec%hfig%‘édt;r%aiﬁ%l#jglf&jlﬁ logis a}[?hamﬁé—ei n either

step of readi?ﬁb1 rises®rea wth a reader t Is fixed in
posi t i onresdie idBadifidafibe devatésaffined fodiemdsi dricoathiners afelrigemdtto obein paignhust be

noved to the proximty of the bar code reader. 26. The nethod of.claim 23
Wher oi n_derEdation aHoBHatAB A ok hieAOIoRE drBed o dans Aokt Y Beieliter ¢ hat
I's mobi | &@z{b‘i&ﬁ%ﬁx@?ﬁ?%ﬂnﬁﬂfcatettﬂégmghﬁoﬁﬁﬁtﬂsr{ﬁﬂd%aﬁeﬁ%émﬂﬁm&e brought to

the proximty ormation or i1dentification devices to be read. 27. The
met hotl ofnfednaition2&idwher ei n either step of reading further conprises reading

either wwth a_reader that is fixed i 0si.Li.on C t, | . i.oNn or

i denti fi cati offegauirla iy SOWuPQQHOW&(‘ ﬂgéd%@gzaag%ﬁ}ohgl%pap g%lil%%é% the bar
code reagﬁhit&f, i ihrfacd @asatnitAedns ipfocedl benfaseedvand- hel d such that the
hand- hel d reader nmay be brought to the proximty of information 0{

i dentification devieseiyepatitys ideatificatipndnionmatiey romdheldsntifieation madele eader s
is optical and another,.is th 1S ) ¥ el t ~optical. 28. An
i dentificati oﬁmg{}gf’ gfﬁc?lgF"rﬁaed%Piégg%glﬁlé%%%a%gg%e%rﬁ?iﬁfbg% %agigﬂt\ivi th an infusion
punpi@nd a physi ol egkwaldrupinidratation Femstis identificatjomi odide fram thefuashiosr punp;
a drug library accessible by the controller and conprising a plurality of
drug library Eﬂaéﬁl?lP&be,fltlg%’f?ndﬁéﬂcﬁfa%Pﬁé torr dgPe Frisirug gng?IB?li’ ﬁ?sdrg%fi ning a set

of drug_i dent ki iondhiiBaiGeAGRR: AchANe, akUBiIAINGRS:, 2 ARG Andtivatiol o0l cal

| evel ; a physiological noni provi ding a physiol ogical 1evel;an
i dentificati oandmdulgsdosenfi gured to obtain drug information from

machi nereadabl e identjfication deyjces. affjxed to dr .cont ai ners of
drugs and to obt ai FFAEIAEYS 083@91%4191"%6&?185&3 ﬁ}yglro l?ag%??n?%ﬁ]

machijge- r eadabl e i dgRbidhicaat i @Rt Sex Sa81 Wash tHeirpainfemision andudesnf i gured to
comuni cate the drug information and patient identification information,
and the cont r phtient idemtifionthandasa npomatah the Ratient identificatiendesied fgue and
physi ol ogi cal machine-readable identification device worn by the selected patient;
communicate a second error signal when the drug information includes a
drug identifier that is not in the set of drug identifiers of the drug library profile
20 associated with the controller;
communicate a third error signal when the drug information includes a drug
concentration that is not in the set of drug concentrations of the drug library profile
associated with the controller;
communicate a fourth error signal when the drug information includes a
25 drug dose that is not in the set of drug doses of the drug library profile associated
with the controller;
communicate a fifth error signal when the physiological level from the
physiological monitor is not consistent with the physiological level in the drug
library profile associated with the controller; and

30 provide the controller with infusion pump programming parameters.

29.  The system of claim 28 wherein the physiological level in the drug library

profile associated with the controller is patient specific.
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nonitor, the interface comruni cations processor configured to: receive
patient identification information fromthe identification nodule fromthe
machi ne- rekedadlmeisdenti fi cati on device worn by a pati enPrTnse@icroessds ug
information fromthe identification nodule fromthe machi nereadabl e

e RS AL oA AN e

i nformation i ient g identifti

concent rgbfiRMsscifedwdli @ dagelleriedrigwpedfiphysi ol ogi cal |evel fromthe
physi ol ogi cal nonitor; communicate a first error signal when the drag
information includes a patient identifier that.does,..nat t t pati ent
i denti fi cati ohl-der TRFeWSERRhAHR TRt AP RE-FRBYIB IS e&&ﬁ@?’ﬂ%ﬁﬁ%&%ﬁ &Vi ce worn
by the sgl &gt &dBaLd ent; communicate a second error signal when the drag

i nformation |ncfu es a drag identifier that is not in the set of drag
identifiers of the drag library frofi | e associated with the%n_trol | er;
commbni cat e a32.hi rBhesystem ofi djaind 28ubercinrthe phYMPLPEEY AR AS Selrctilel¥s a drug
concentr tzi?)c?xiglt Qat gls Cno{t 'ierrl the set of drag concentrations of the drag

l'i brary %‘l‘ plg oL g {1(5(311 With the controller; communicate a fourth error
signal when the drag information includes a drug dose that is not in the
set of drag deses Dle syeentsfdaihi 28 avhyrepr thé idestifisavoiraedde isi selectivedy
controller; conmunicate a fifth error signal when the physiol ogical |evel
fr om t hedgspspableiengn B1ICORBAYor i s not consistent with the physi ol ogi cal

|l evel in the drag library profile associated wwth the controller; and

provide the C@&‘.”‘-”*rf\}\ﬁysv&rﬁ&élﬁifnv@é AMeRUMBe RFAIbAPTIP Proahmmeier s. 29. The
system of clalm 28 €rein the physiological level In the drag library

profild e pasmeicat edrespanld to te selastedairpgdoses pati ent specific.30. The system
of claim 28 wherein the physiological level in the drug library profile

whorei n t he pip | Snagr ey Sy Raft aRRER Mofoaidh mHIE LI Rk 21 m 28
comprising:
an infusion pump;
a drug library comprising a plurality of drug library profiles, each one of the drug
15  library profiles defining a set of drug identifiers, drug concentrations, and drug doses;
an identification module configured to obtain drug information from machine-
readable identification devices affixed to drugs or containers of drugs and to obtain patient
identification information from machine-readable identification devices worn by patients,
and configured to communicate the drug information and patient identification
20 information; and
a controller in communication with the infusion pump and the automatic
identification module, the controller configured to:
access the drug library associated with the controller to obtain a drug library
profile;
25 receive patient identification information from the identification module;
receive drug information from the identification module, the drug
information including a patient identifier, a drug identifier, a drug concentration,
and a drug dose;
determine whether the contents of the drug or drug container are consistent

30 with the drug library profile based at least on comparisons between the received
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32. The system of claim 28 wherein the physiological nonitor is selectively
detachabl e fromthe controller. 33. The systemof claim 28 wherein the

i denti fi owbi200/089181 € i s sel ectively detachable from t heceastsoslobeno 34.
The system of claim 28 wherein the infusion punp programm ng paraneters

correspond tqQ the selected dru : [ Cis j il j
system for R?Eﬁ‘?tdg‘?q% a%%erﬁ%%e%ocﬁﬁ%1@%@%@%{%%%8@922@ t%? gg%gognpurrp;

a drug |i briagy-GReme iasobited watiihalcohtyold; aidug | i brary profiles, each one of
the drug library profiles defining a set of drug identifiers, drug
concentrati ons, mﬂﬂd@imﬁgﬂ@bﬁ@él?P‘é}ﬁrﬁlﬂ@ﬁtgﬂﬁf%?tia%n modul e configured to
obtain drug information from nmachi nereadabl e identification devices affixed

to drugs or,contgj . Of.: ¥ ' i dan i i
h '3 R MRESsSio" R8¢t Re b hhruBRhisSiie dediedtbmhpaisgihion
i nformation 6?r om W&Chl rlle-lroeggg%fle i den%i fi casti on c?evi ces wor npby |goati ents,

ang confi guleshsing; conmuni cate the drug information and patient

identification inf i Qn, d a . ' ! ' ' i
| nf usi on' pUBRA BB BTG R CH T RO T RSP o1 or

conf i %uE% Ben &%%E%rét*&gtigﬂ YehrhEPIEYo AR 8RR etth Iukingtwieh e fint field er to
obtain a ug lrbrary profile; receive patient identification information

f (rjomt ft(]i:f_e/ié\deﬁthefﬁrsmptioai soohet direqtesteytside ghedpupiagor nati on from t he
identification dul .the d i nf i i i. o ; .
ﬁ?riegq??n Q%Hﬁl%ﬁ‘%(% rgg\gﬁ% Blélg{ 6@6&%&%6; & hUQh&Q\A@thH?tfhb e fledlentifier,

a drug ident I on, rug dose; determ ne whet her

Itihlg)r ;??}t@@&?flﬁﬁe%@ﬁscgﬁﬂwtfbeﬁﬁ&g container are consistent with the drug
profile based at |east on conparjsons befween the.receivedpatient
W RRORRAOTTE VARG o h

 denti i catd owond RBtiGad EBHerTRORI Ry Pysre Wih A SPIHE RHEY SFFPom t he
fug an Y B9 LG S Wb hot Ne GRS HtRhI fld opt@wRr ovi de i nf usion
punp p SQIISMSQI ;r)ar _étrret ers. gl.g Aan igdent i fi c%t i on appar atus for medical
i NSt r unent swhtkby demecsndogipali ssamgr may be carried to an identification device to

place the identification device within the second optical field of view to read the

15  identification device;

a communication device for interconnecting the mobile second optical scanner with

the second optical reader; and

a non-optical wireless identification reader fixed in position on the housing and
having a non-optical, wireless field of view directed outward from the housing;
20 whereby an identification device must be placed within the non-optical, wireless

field of view to be read by the non-optical wireless identification reader.

37.  The identification apparatus of claim 36 wherein the non-optical reader

comprises an RFID reader adapted to read RFID devices.

38.  The identification apparatus of claim 36 wherein the non-optical reader

25  comprises an RFID reader adapted to read and write to RFID devices.

39.  The identification apparatus of claim 36 further comprising a control switch
having a first position at which a reader is activated to read an identification device and a

second position at which a reader at the housing is inactivated.

40.  The identification apparatus of claim 36 wherein the communication device

30  comprises a hardwired arrangement between the mobile scanner and the housing.
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a housing; a first optical reader including a first optical scanner fixed
in position on the housing such that the first optical scanner faces

out ward fwormadmsetssusing with a first field of view of trhestemsioospdi cal
scanner directed outside the housing; whereby an identification device nust
be brought t0Q a pROSI.ki i thi i i : Vi : et
scannergto é@-reﬁg?1%ﬂ§%%§%ﬁn%%9%§§f&f£a é%‘ﬁ%%ﬁ?gﬁzaﬁt ?%C?ﬁguﬁggging wth
a secorgmonkdseakirsleayvreimitiadtionSysteibetvéen theinabiloscatertand theol@ising. havi ng a
second optical field of view whereby the second optical scanner may be
carried to an identification device to place the identification device
within the second optical field of viewto read the identification device;
a communi cation device for interconnecting the nobile second opti cal

scanner with the second optical reader; and a non-optical wreless
identification reader fixed in position on the housing and having a
non-optical, wireless field of view directed outward from the housi ng;
whereby an identification device nust be placed within the non-optical,
wireless field of viewto be read by the non-optical wreless
identification reader. 37. The identification apparatus of claim 36 wherein
the non-optical reader conprises an RFID reader adapted to read RFID
devices. 38. The identification apparatus of claim 36 wherein the
non-opti cal reader conprises an RFID reader adapted to read and wite to
RFI D devices. 39. The identification apparatus of claim 36 further
conprising a control switch having a first position at which a reader is
activated to read an identification device and a second position at which a
reader at the housing is inactivated. 40. The identification apparatus of

cl aim 36 wherein the conmuni cati on device conprises a hardw red arrangenent
bet ween the nobil e scanner and the housing.4 1. The identification
apparatus of claim 36 wherein the conmuni cation device conprises a wrel ess
conmuni cati on system between the nobil e scanner and the housing.
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