IDENTIFICATION SYSTEM AND METHOD FOR MEDICATION
MANAGEMENT BACKGROUND OF TEE INVENTION The present
invention relates generally to fluid infusion and more particularly, to
identifying a patient and medication so that correct medication is infused
into a patient. Physicians and other medical personnel apply intravenous
("IV") infusion therapy to treat various medical complications in patients.
IV infusion therapy typically involves infusing medical fluids, such as
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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—W drugs, such as oral medications, the drug may itself be labeled with the order or
drug information {including the patient jdentifier) or may be inserted into a container that
is labeled. 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.

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

administration of medications, regardiess of whether those errors caused injury or not, are
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1 a significant consideration in the delivery of healthcare in the institutional
setting. Additionally, adverse drug events ("ADE"), defined as injuries
involving a drug that require medical intervention and representing some
of the most serious medication errors, are responsible for a number of
patient injuries and death. Healthcare facilities continually search for
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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
deliverad to the patients accurately by infusion pumps to achieve optimum therapeutic
effect. Fowever, 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
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 purmp

used to read the bar code label on the bag of medication to verify that it identifies the
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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 2 same medication as that
programmed into the pump. In another example, a bar code label applied
to the bag of medication is read with a bar code scanner built into the
housing of the pump to automatically program the pump, thus avoiding
manual programming entirely. However, prior an systems do not link a
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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.
In most cases, all channels of a multi-channel infusion pump are under the control of a
common controller or processor. Alternatively, multiple single-channe! pumps may be
used o simuitaﬁewsiy infuse multiple medications into a patient. One potential problem
that exists when infusing a patient with muitiple infusion medications, whether through a
multi-channel pump or through multiple single-channel ?umps, is ensuring that each

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



multi-channel pump or through multiple single-channel pumps, is ensuring
that each 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 3 particular medication of the
container to which the fluid line of that channel or pump is connected.
Moreover, even where the right medication arrives at the right patient for
administration, and the correct medication in each infusion line is known,
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patient with the correct medication. Further, those skilled.in the art have
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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
tikelihood of such medication errors substantiaily, further improvements are possibie and
desired. Hence, those skilled in the art have recognized a need for an automatic
identification systern 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 programiming operating of pumping parameters into infusion pumps so that

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



method for programming operating or pumping parameters into infusion
pumps so that errors are avoided. The present invention fulfills this need
and others. 4 SUMMARY OF THE INVENTION Briefly and in general
terms, the present invention is directed to an identification system and
method for medication management. In accordance with a system of the
|nvent|on there is provided a drug library comprising a plurality of drug

, ach one of the drug library profiles defining a data set of
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more detailed aspects, the controller is conf igured to display an alert
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CONCENtFation that 1s not consisten th8'data’se rugin Srmation in
contthiéedrug library profile associated with the controller, and in a further
aspect, the controller is configured to display an alert message

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 Hibrary profile
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 libracy 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

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 medication order for the
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when the drug information includes a drug dose that is not consistent with
the data set of 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 medication order for the 5 selected patient. The drug
library is integral with the controller. In another aspect, the drug library is
accessible by the controller throgl?tggéremote seryer, and in a furgher
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identification system for medication management, for use with an infusion
pumpsditer systendaatapaising aamintisignppmppendrned Wotahe
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controller with a drug library profile, an identification module configured to

obtain druginfarmation fiam. Maching#eadableidansificationdevices
affixed to drugs or containers of drugs and to obtain patient identtf']fécation
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system comprising: an infusion pump, a drug Hbrary 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 (o
the infusion pusmp 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
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:
receive patient identification information from the identification module, receive drug

information from the identification module, the drog information including a patient

identifier, a drug identifier, a drug concentration, and a drug dose, determine whether the



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: receive patient
identification information from the identification module, receive drug
information from the identification module, the drug information including a
patient~_ : F'__ d g rdries dose de determine. whether neE, a drug
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a method In accordance with aspects of the invention, there is provided an

identification method for medl}cation management, the method Cérgtprising:
t
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_ drug information that includes a patiént identifier, a o]ru%identifierj a drug
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inferariedtion informilicrran ey voteiatbh tse it i Heptifar [ aitisaring
ihthe-ghagridentifiesfiom dbe idestification deriamaffixachintbeitiugint drug
mgS%th I\g 1ernt 1ea Sa iteg i gﬂgf{ga 'ggffgf%sfrngﬁ%ig criugs“rp razQé gotm:e%at'e t identifier,
communica mB a'second error message w &n the rug i1d htifier 1s not
comiphiingheese piderd it drenpithdedrdig diloradyvigrofifetedomiparding thdmeug
cRReenr aton fran); taeddentification ﬁ@ﬁﬁ‘}%ﬁ;ﬁ?&‘?go@;ﬁﬁﬁi%ﬂé& OrArg
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pisfiotwvithinthérs@taf 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 diug concentration is not within the set of
concentrations of the drog library profile, comparing the read drug dose from the
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 puinp

programming parameters, the programming parameters corresponding to the read drug
dose.

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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concentrations of the drug library profile, comparing the read drug dose
from the 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. In further more detailed method aspects, the method further

readpo thiprisEsedharmealiorconfitiningithanthe infdeiehpimplprsgrapimine
muRBLAMELETS Agree withamedication arder. farthe.nationt: lna80kp6:

aspect, either step of reading further comprises reading with a 7 reader
readipa i PP s aB SR RIS HAtTOR° SRR RO B e
hanteadd resist be e veslitacthe proxinitioffthéobasttode réaddcdiradetives
.aspect.either step of .reading further comprises; ieading yith 3 rgader that
t_o %%rf%%%ﬁé% fﬁétﬁa%%?ﬁ%ﬁgﬁﬁ%gh‘g%g .es h'and-hgleld reader may be brought
fixed RO pRORiPHAY BRI FFOYRR AR P RIS SsAtaRi Bpv et fede TobBTE DR RS
to 5teRRHeadingfusthercamprisesiteadiag cither withik readen tia dsufixed
in position such that information or.identification.devices to be re t
e P ST R I e RSP SR
devingbitebardhand fhehdrsucheitherethetivareireld PaRt rASRPPEBIDEGNt to
eatRe Rroximuty of inforspatign or identification devices to be read, and
further wherein one of the readers is optical and another is the readers is

wireleshol on oplice! 0. OIS SRE AsReRl R HaUled At

identification system for medication management, for'use with an infusion
maggerpcahdoa PRYSIH ISy BB ARER, 1 S SR L BREIY: A HiT8lon
ccﬁ?ﬁﬂ%gﬁaﬂfﬁﬁ&ﬁbﬁ%ﬁﬁr@ﬁ@&ﬁﬁmw mﬁdéﬂﬂlif(b;’l]j&l’gﬁﬂdn_i@m;ﬁdﬁdrt@' f_llaprising a

rality .of drug library, profiles, each one of. the dr r

o A T SRS BTN e S S A RIS o 4
idgphifisiol6gigapteveratophydiaiogical araritoriplesifaing s phpaisiegEetievel,
méfdeentificationiaduiasrriauaciioaliaio. disginiormatien ffemain

machine-readable ide,ntifica%%n dev[{cfes taﬁ‘ix d.to Czi\%# s, gr%gga})ipers of
g R AT R P AR iR R SR RR TR D A Fom &
comanhine-feadablbnidentifipation devitesiworddoppiatidis: mehionfielid
salgeemmunicate the.divg. dnfermatian. and-patestidentificationrus

information, and the controller in communication with the identification
R AR R GBS HAB RGP THHE T e BRI AR SHIBRS™ c20n
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
device affixed to a drug or drug container, the drug information including a patient
identifier, a drug identifier, a drug concentration, and 2 drug dose, receive a physiological
level from the physiological monitor, comumunicate 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 patien,
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, comrunicate a third error signal when the drug information includes a drug
concentration that is not in the set of drt

1 that is not in the set of drug concentrations of the drug library profile
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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 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
assebiateftuigthi ifo netatidiarineloaesicap atfewtideifiegrHatdo s f8tamatch the
mrdatient identification deriveddiomihe Rashingreadablendentificatign
device worn by the selected gatient, communicate a s %%gdt rror signal

Pro R A ORI ThY AT H B T TR 54 G L HiREY fiotin the set
phyefaispigaidentifisns ofthiey doligibr anynivoofi ecissosisitatwithitheh contmtiar,
lev 1%&:”&{?9{1%%@@’5r&E&ﬂ&ﬂ'Mﬂ%ﬂe%&éﬁ&j'ﬂifﬁr&’@ﬂ% iRAHges 8

“drug concentration that is not in the set of ring concentrations of the drug
wifiRary P BATRPSRESBRIRREP FARYRE controller, communicate a fourth error
signal when the drug information includes a drug dose that is not in the

set of dnygdses bt ditaplibratyziprbifekbiosbeigneziwithy tiieiEsntroller,
assBRIMEAURIGALE afifthieriepaignabudien henalysieleeicaksvaldiiomihRyel

_ physiological monitor is not consistent with the physiolagical level in the
i BHUGERERS M 2SS BT G EON AP B BV hé re

aspeontieliefusidthpinfipsionzpumin pregrectem ing:paran étehs stiecahdreg dose.
detailed aspect, the physiological level in the drug library profile

assogigledvithdhecontialistds paiient apecichiRcanpiheiaspect, the
aRSIoIgaLIENe NARE Qg e Arafe, Assaciatad Wil the, conttoler
R AR P eRHE T VeT & HiHer aspect, the Infusion pump programming
opfieniamete ischoiiraspbnt o thssuiertBeed in g eidsen omthehurasBihih
thgLOdargemiththe doventian e isoRsmddach amiseniicatiny of the
_apparatus for medical instruments, the device comprising; a ousin{g, ?
GG G CHT BT TLRITING Ay SRR APk AR TP ioR s (R
brhahsing sudhdhadtitineifirftso ftichdiscamné tates sutwertd frormathe fousing
optth B st iISld of Mﬁﬁ%%{etﬁ&sﬁﬁgn&awcgﬁa%%ﬁaﬂg@agﬁ?e@ ANdRRE in

housing whereby an identification device must be brought to a position

relffigRRotHE HRSEREIEREIGiRIF SPthentiret Sedmhetas BacreRt s seerharical
scapiicatreadermdunteddaitifinathe hotsing pldth aserantcepiicat scantibin
mdaLR Mg %\5‘1 11,45 1RNen f0.Ine ovsingnAvINga Recond-QRiFal{ig dedlee
view whére y the second optica
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

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

The communication device comprises a hardwired arrangement betwesn the mobile



scanner may be carried to an identification device to place the
identification device within 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
scancaoEo pdalywige lBssifidld ehvidWits Yerrmaribnn ey nd aooipieal vireless
wirelldeniification spdel A mets, delalacasnests hemoreptical reader
comprises an RFID reader adapted to read RFID devices. In another

aspegt, the non-ontical teader compses a0, BFIR Leader. adanled to read

Write to evices he | ation apparatus further comprises
appuaz@éwmhgmwmﬁﬁ@l&cﬁﬁ@ﬁ%gmbﬁ HewrtsracreabediiacaEivEmsd to
raken' RSB ORATCRAtIRN dovise. 3nd @sa6e0d Rosiionat Whithargader at

the housing is |nact|vated The communication device comprises a
pnnc}?é‘?ﬁﬁlpédlg AiYement between the mobile 9 scanner and the housing. In
another asect e communlctlon device comprises a wireless

e mobile scanner and the housing.
These and other features and advantages of the present invention will

belsHhEEabisdreimpitbad Bieoiiidlse detall ednoesiss HHof G RIeEeTted
havi:fRRQEINENiSNRIGh. 1telses, l_}rbsamuacﬂnaewgﬁwhemf ﬁﬂmmmg
awings, I or.exam th Il S of the Inven
ldcmgﬁ?ﬁglﬁﬁé%ém\% %ﬂ?éﬁﬂ%@ﬁ&% CEQI‘[{)Jﬁaé 188 S|mpﬁ1
held pistoiiabill ustratiotenfoa miduhgl e ibfusidn pubmpswBEe v Hediriga eiyfqﬁlge

bar JSHEH, & B&!ﬁﬁ Siclee & canue)issdn gg&m’caﬂgr@ﬂ@lﬁ%ﬂgqﬁoumed

identification module("ID module") at the right side which_in this case
to the Sgsiead b Brofd 2AIG0NE B AP G TR IH YOPYeNEiG e84 ode
the IDMibéikyringe of medication and the bar code on the patient's wrist to
identify both, a second bar code reader fixedly mounted to the housing of

th@t@ madidecankh 2 RED:readesalsasixedinpguriediio thadousingof
conf3 oo 1SR 5 Rblock diagram oh amodular nlus oA AT

0 navi contro er 0 Infusion pum

conwaladrmpbeasip) @mmm"ymmyﬂm@emm%paﬂmrwmb Heafaﬁa%)
moddNRl ANehd PREATHhYSIRIagIERLMORIRER MABICH VAR ABHETH 02

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

FIG. 2 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 conmector 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
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 TD module of
FIGS. 1 through 3 showing a central controller communicating with a drug library and a
communications interface (“CT”) board having a wireless communications interface

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



module, and an SPO2 module, and an ID module, all connected with the
common controller connected to a remote server through a wired or
wireless link; 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 h%nd_-held, mobilﬁ bar code reader

or SeGnhisr Ul RO Fhe B A T C BT DG A SR Be

fORt panel port
in a@fotiientd witdsdecshawte meEiﬁoﬁs_ﬁdn%@ﬁfgﬂ%ﬁngﬂf ﬁhélhanaahae:llﬁters
after SHONG ié%{fﬁ#n@eoc%@ 'CFA Gr Sis.adlieck diagram af.an.embodiment of

a system e ID module of FIGS. 1 through 3 showing a central
codgomthsiReFiBEMEHITICATRG Wit R s SRy SRe A cRriFRtTERIGRS
infditesiace (el hearddavingawiselass tommunications interface

processor with the Cl board communicating with the ID module and a

nrfamate sprvermith RSP iR afiow ehai ef@nexemplary identification

System and method workflow In accordance with aspects of the invention

showdng cenfimatentnfysion BRmetars. aiRkabiomale:peprmance
of checks gpsg:anne medication information from the bar code on the
emyFimge el SRSt AT SR E BRSOt R RIS RORSaAE
likdRioxmatiensbiained ramidhe, diig lilbran, of FIGUREDETAlEDe view of a

DESCRIPTION OF TH REFQERREDQEMB ||V|E|\E|- RE&GI’I&HQ now in
ol TG %uﬁPesﬁtgrv%%ggaf‘gP‘pﬁ%%%%sp 8%%5%%%%}1 of ‘embodiments of

autthefivéeticivabresgireiike referbrCE el e dightie e FredpoReiAg or

ncllkg elements amepethe, seyaral vieNssthere s ShowmiickGlIRE hau
figurative view of a _modular infusion pump,_system 20 having a syringe

bargoff 29" 4 RITFotét ?’ﬁ‘,s‘é}f‘f’&da% 5’@?8&%‘%@1 entification system. or
module ("ID module") 26. In this case the ID module includes a bar code
read&r TEETEAHHTA Balwsatopdrohe LSy 6 FBEc G B0 AR BB Ar

fEPSe32 e atiep tis.S4ovisidaaniy 36 tonidentifohatho ke présenie clarity
of illystration in the drawing, the syringe,30 is sh it |

PR SRR ot S e R gt AR a8 B b 20

(inter kv thewtieined 4y hbevesutivs EornBeiB Rt tkeEamninfsPamoHcsEt 38

shff QI e SYHinge RHMR 22 (i-whishdhe: syingadaverldbeenaunted fex wo

infusion of its contents) to t tient i i
read the two bar codes 28 and 32. l%ﬁe‘?ﬁ‘mng 4’? of the tethered bar code reader is

comnected 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.

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. Tn 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

limited field of view. In this case, the field of view of the fixed bar code scanner is outside

il



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 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
the TRewtledud the Hier codgprmmsiopsasises Taehbtiekaemh Wiet Basgtifa this
se@orhadinent hglavnadier 26 alseinslucesty fixedhaneedadcader 48
that is fixedly mounted to the front panel of the ID module. In order to

feac}h%af%o%g&c&ni@ IPaLiop devisesssuehasabareodadan, withthis fixed

reader, the bar code information device mus ?e moved {0 the proximity
an it RXEA H41E GBEFEREEPr AR S WP CHHE T BAYE1RE
devixedshar soddETeage meompisesdnofticakiseanter Haviageat Jhiitsckfel
of view. In this case, the field of vi f thedi s,
o L (R0 M TRy, By bon et on ST L2 o
reagstomladonithirberericptic aRcfiety o AERCSTRS QERPBRRIS sEETHIN A8t Ao
s R81ieRd by thebarineds reader riligdinintnanplopt of HEID.meduleatso
includes an RED antenna 50 ftgr setwéth %r{ iggern% 5@1@1 £%at%egr or
and ERB R STIE RS PSR RE GRS &4 RED TRfdTmation: devices, such
cerasnRENY tays ithatsimdiohe thsatconltREIBade BUBH the Patiadti84 -
colBSIEaE0f o U, HR8DAE GRACE: 2B POLe3d £ ESNEGUNELY i SUSREIE
information devices may be read-(%nly, or me%/ be writable ar?)d ma

moyafe i Jd BPHEMVEERIBFHHEREI ra 208t *68 18 el Kidwh 6 those
rishillediinithe art-ResitioningantapbropiratéiRFD daigvprbiimeie anding of

pithin the range-of the antenna.en.ihe frapt paoel forexarmele withip &5

to 8 centimeters (1 to 3 inches), allows the'internal RFID reader to read
befitedtag, and if configured so, to write to the tag as well. In this case, the

REID reader is also fixedly mounted to the ID module and information

devifesimusthis browghtec inedis refasioT RsHRFD resaenvaatahfieressr
24N08eptisal diglds of view ditesteck aybvarchiomthe halsing:ebieatt

module and RFID information device t be placed within this field
TR BEPEAR FA TG et ABRORIn o P ol

Bgdiarintusion system 20
Inh@wingha aentiakconrtibfleer@4miaycbe:fdlenanih 10 SoRite it Rv 2823856

wgﬁ bl%ggs%:%%sgﬁ %’ﬂ%@éccﬂtizﬁligﬁg&gQ@ntﬁgmnications interface board may be inserted

hetween 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
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 modufar infusion
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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herein by reference in its entirety. The ID module 26 is connected with the
controller 24. Information may flow directly between the controller and 1D
module. Alternatively, as 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

compriviegicalithdalvels (Blasrveliarisatenteanasieg Bifieisd Meftmetioh

and an@@%%lo%g UAJQEQ YghRekshewne e alisicianehe eppratesdhe podular

_ pump system 20 may alsQ have an identification device, such as a badge,
with U RS A RSO AT 1o TRe A Boa s | har code

link 60r REIR-dommdonBothior othéd formmsiteele aaitsisantby e pumps
and thgg%gémgy&@fﬁtf@dpsmmﬁh@m Qb adlifarankembadinantcal
Referring now to FIG. 2, there is shown a block dlag%al g?f a r%]quyslar
data tQTheEIBRSGHID Ep<th fﬁ%ﬁﬂﬁ’%@ﬂ?ﬁ?‘@&ﬁﬂ%é r% gmetimes
contaitfemmacgorasa Apiidiovabinfusio N pRE)ISES 133056 advdsen;
., syringe/PCA oum 2 hysiglogical.monitors <1 QESING Akks
fmhelrixflg ?3?18{:8% c%@gr%%%ea%oﬁgcg%ﬁ%%%?? exﬁfﬁ%{gir) module 58,
to Bokintl cinis ek (bidueh exygeriermaerinhe deieeos 1 bERmERES 0 a°
D mSiRglePatient3dnith the conmon sarotielgenn eatddgmainkmatthe

.. server 62 through a wired or wireless link 64..Intraven [nistration
e e R
and papddogi ETCORsermerBsidnde POR BRSS! D oARIRTCAEOY 10 more

dwﬂf_)hysiological data to their respective modules. Further information
concerning an ETCO2 module is contained in U.S. Patent Application

Publication No, 2003/010 : informatian,

conc%?ﬂ?%ﬁ%rezéﬁéi ?’nnocf?ﬁe%iég%%%g%\%ggi%?gg Igggnt No. 5,957n, §§5 to
wirelBglfigtnettan; DETOBT MHIEHARS AIESRIBIEHED PROVEHT By rordralEda their
servE@MURHES:, The alDienediileld bhis @lstrsamectediotoe setofibythnphtent

physiological sensing mod Ie%at arri t S| _ : oller 24. This
4 CURBE D er%%aﬁgqfssgqﬁﬁ’li?@a e ?gﬁrgfpha%%s%%% lﬁ%%gﬁ%%ysiological
sdmimiemitors bomg oflmnisipibiedmtratien: aerwiEer it E0ssEy BRIBHTH Mdfe

serviletaih The.controlles s shanm.conaestes o remsatedservesta byyvired
___connection or_wireless connec on. Vl%rﬁs%sbg%%at @%tqgeﬁo usrirc‘)u@ﬁt%‘iﬁd
libragpifie e YU Rt PR S ARG SUCh a8  for example; but not
20 ipited tohanedication esders fontheypapentd 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 inventon.

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 10 accept a
complementary connector of the hand-held, mobile, bar code reader 40 (FIG. 1), and the
antenna 50 of the RFID reader, aiso fixedly mounted to the ID module. Further
information concerning the means of connection of the ID module 26 to other modules
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
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34 communicated from the server to the controller, and status of
medication administrations being administered to the patient _
communicated from the controller to the server. Other data may be
communicated from the server to the controller such as drug 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,

referesince thentftsiofhs yaterdTliconnsSiars PRTA HIrBOUPHB S FHIREOIRE side

(as shRURSERREIN B2 ot il usiiadive Qfan.ambodiment only and is not
meant to be limiting of the invention. Moving now to FIG. 3, a perspective

viw b emoediment oL e ROt 20 PHIGE kL 80tk shawing a
front panecf Ixed bar code reader 48, a connector 44 to accept a
may telsmpieniemtarny donpretditTHe RanGhidriobie, BarcSHsTERGRY 40
presség h@i@eﬁﬁ%iﬂﬁ s@ﬁi%?r@&xﬁﬁﬁhﬁ R z@@dﬁﬁeﬁ:{sd’ﬁxetﬂmphﬂu nted to f
the ID madule. Further information concerning_the . ion 0
pres i Sh A A58 1 ST BR[O g e anag o
withisoirmieitons Vi@warfdiz Avedty chramirsl bateadertatsn 40P Brebo MR
devicd PRGN NG B4 1, R4G19 WY Rkiabyitwihieh Je:do ey pasateed)ataineby
13 réference in its entirety. The two 1Ul connectors %@Aﬁgw%%gting at
bar cedrspde (eaiibe (ERRBAM Y F %@ef%%o e@?‘é%%lts fight side as
lockedesitetheT e [RmpAd{ERE6 pisoinshudds ardoatwlfzms]one pPRENBLIER the
scafPRRkARREl. AN Iake. At A, laullis case, it includes a "SCAN"

switc Is switch when presséd activates a reader so that an

information devic y be read. For exa . pressi itch
e SOTIRE 208 I Lo R AR Al e o ESIGE B eV
is shfiejd Gfseneobtimecfixeptpihelmdid traecloms readersa 8ialethargart and
no fiRfREMALEN. SaVIEE MRBPS Eeabn dkawisai-prassi Nglthe: SANIswiidh
activates the hand-held, mobile bar cgge readct%r&fé g_n% éh%ﬁﬂ%ftﬁgﬂsf
FIG 5 3770l & 2 A SBATMEE Thé B8 AR iTeh S s L Wher the pump 22
mod(fdG6. 1 \is:inftisthy Hn suchda cenfigurationpraseinyg imalesSCA RS RFEh will

D. figte esult inactivation of any. raader RAfRiKIng: RIS R Gy naiaxample
of a hand-held bar code reader 40 or scanner is shown. T%@’gﬂa witch
that edyRY IppaBTHAI SR TEARRF ROWA 16 HobE SRR the Art 3G no

75 ustiresdetails/akit sntiethfedon apesdtientane gravidB ddernevatdthough not
shown in FIG. 4, a cable 42 as shown in FIG. 1 may be used to connect
the harcadetenderitedthadbh 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 o be a RFID information
device. Both contain information readable by their respective technology readers.

Information devices and identification devices both include information.

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

inchude the rate of infusion and the dose for the medication. Although not shown, the 1D
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module 26. Alternatively, the bar code reader may communicate
wirelessly to the Auto ID. The hand-held scanner has a trigger 41 that will
activate the scanner when pressed so 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. As used
herein, an "information device" is a device that contains information
readable by the particular technology for which it was designed. For
module%@g"m&b@d@@d eoden ischnhadeodrinfomiation devteenviideratiREID tag is
seanne 581513 dereélle][l IbmmﬁF rP '8 Qrm: tion device. Both contain information
AHSBR By their respective technology readers. Information devices and
|dent|f|cat|on devices both include mogl tion '[ |[7 now to l:IGf 5a
SRR HEH D TG D TEdy O AtaH

communit ates Wlth a
© control GmmMuikEiondintedacetBDagdaf’ t@tfbd@rdit)dﬁ& ovératwo Egares

scannireOMNICation "ﬁ%%m%{; ﬁ?o?; hows therl 2 medie s mupicating
ormation 8

stanned medication In 0 and scanned patient identification 82.
rendor iy Frdivtion /hiptisaten rsromalte i diddieatidi-miite and
commGONGERtEaton snekinanetherambadinent foayaalse, includedhe rate of

in u5|on and the d far th medication.. AIt u th 14
sends 3 CHA PRy &t 53%5666%% 0 cglﬁ P ﬁge {?é%g)n and to b
the mo@okmndmwteyﬂm ¥rahned dimidianfiibradication 9 iie- Cl board. The Cl

board 78 sends control signals 84 to the ID module 76. One example of a

cobittlusigoaldaadlibasa disdiie cantoobsiymad thethé Hpahddlufadodtiat no

may oz arr?soqufoégnaa Q#nc%nc%%?lg%é :%ﬁﬁggrﬁg&l@@@é@ qorelliziua]aallaleXol FC1rIN

tsion pump. This would render the SCAN switch 75 ineffective. The

the CI@@ﬁ@oﬁ‘é?rh?A A dOCTH SR ERIBEC IR AR LS iR B ERT EMIR the
server@Mbodiment showe faoexamplietheeahtrotter Wends:achatine| Salect

CIdeI| réaérggstosldggmguwhlg%??%n% cigja gll 22 or 56 (FIG. 2) of the

ularinfusion sysitem ) the | entlfled medication 80 is |n

Conflguratlon data 88 is also sent from the ¢ gErol er to,the Cl boar
SURNCARER A %ﬁ*ﬁﬁ@&cﬁﬁ*‘ré‘?rﬁﬁfﬁﬂe & CEHRBRSh S ﬂata
librariaag Wﬂikhﬁeﬁansfér@deﬂn Nines €4 st Eudhvetsdhe forerprerkd heseivpion

refcrer%g el ngn it uﬂg%éq%‘rgf? -9 Lemalensal uer 82iQether.squsice, the

board communicates the order 90 to the controller. The CI boar Sge
also

a&ﬁ%awé FRERORS U St RTURREE GRS ThES R DRSO VP HE BT AT
by thd @R RSEesS i drugdiFan2mkythendnfermatiorhoh dedgations, or

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
patient care areas of the hospital. Thus a controller Jocated in a pediatric ward, for
examnple, will utilize a pediatric drug library profile that includes sets of allowed
medications, pumping parameters, and pumping imitations that are specific to patients
classified as pediatric or located in a pediatric ward. Sindlarly, a controiler located in an
ICU would utilize an ICU drug lbrary profile that includes a different set of allowed
medications, pamping parameters, and pumping limitations that are specific to patients

located in an fntensive care environment and other patients requiring intensive care.
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libraries is contained in U.S. Patent No. 5,681,285 to Ford, which is
incorporated herein by reference in its entirety. The drug library may be
resident in the controller, in a local accessible 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

drugs, and permitted concentrations, and permitted pumping parameters
are set, such as, for example, an ICU (intensive care unit) profile, a
pediatticipraffE; er pevenitds profitclzn dedohrapsiibaita, setsiohmadidations

maintefARWERALOLUSE and senfigurations of MumBing.RAametersinekiding
limitations for that use may be available for each drug I|brar¥ rofile. As

conncaeit AP HOFAKS ro & Aol “2ABRBGEH ST HB S SARIPEBHEShOhd to
such adliffeenfopaiient sareiaieas obtive tnspial. 1T fusid bontialidrlotatedhin a
the C1RSGIANIG ward, for example, will whize "f‘n%%{ﬁ’&'gn%g&!{?{?i&yn&éﬂwe that
inciudes Sets of afbwed medications, pumping parameters, and pumping
integrdjpditaichsciidiodes Epecific to patients classified as pediatric or located in
a pediatric ward. Similarly, a controller located in an 1CU would utilize an
| Tkt etragdibireinyrprofiletthatdift lades dirdiffeizomnsbt 8P allowieds to the CI
board @%‘&Qﬁn@“ﬁ%‘ﬂ@%&ﬁ%&ﬁ&s&% RUmpingdiniptienghat are

specific to patients located in an intensive care environment and other
medicainnedoity peniarTY iPrameivacEes 180 AotsirRanal e bt YhRA%e84 is
here iShowit thatperferms ypdaiethce\usina s IBaiiendraiMenatde tasksfor
burdertlllnnev (f‘h%r]::tgz'? I e%%%@ﬂsl%dﬁ%naau %deduttgra?c%\égsi}%eoglc 91%%[{101Zt§ 1t i

CORNGCIad 0 A femote Servar 62 having a man gement program that can
advangigheselinl ity OBD sueHS TRttt UrTErSBhePBINER gatan e e fhe
infusiBP& Shnllos it e oied-thatialthough the Cl board is shown as a

separate element in FIG. 5, in another embodiment it may be integrated

info dhe. copiEalier 24 Thesqannediaionnation 802082 ds-eent directly
from the ID module 26 to the CI board 78 for processing. The Cl board

st 2 RGBT @ OCET B P Al K s dh i IR aidR AR B a4t o8
“scanDbETIORMESSAgesd 06 tectie gontt olier 24ihhehativaitagenie e Rrlbat

the burden of processing. is.placed he Gl Board and the ID module
scanmvx\}ﬁ 01 O Er dsatg ﬁé%ﬁethnegqgchm eg%é tg&ﬁg%ﬁ 3

hout "burderting the controller 24 wi ditional computer processing of
scanned data. This is_advantageous in 5} n arrangement avoids
int&R?h SiRY BORTIMRE AL uﬁgﬂﬁéset%n%ﬁg%{?ﬁ Sgi' n%g rlrége;fﬁlé% Ffhodules and

promtheticonineiier drone embodinmeiit; Workflompefithie> 4y Sterpaisd: methot:

a patigﬁ%ﬁ{mgoqlaﬂl\é‘? IBneme 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 adminisiration record), allergies, or other information. At step 200, the

scanned patient 1D is sent from the ID module 26 to the CI board 78 which then sends a
message at siep 202 to the controiler 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
medication, the CI board signals the controller at step 206 to make available the

medication programming featurés of the infusion system at step 208. In other

embodiments, reading a clinician information device may not be required. The clinician,

16



illustrated in an exemplary process shown in FIG. 6. In the following
description, the term "scan" or "scanning” or "read" or "reading" can refer
to either bar code scanning or RFID scanning, or other data gathering
techniques or technologies. 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 a patient number or
other scheme for identification. Similarly, drugs may have drug aliases or
for exgRIBERSTErITIHICATOPP SURYSREIAILH RB AT RE I sdiTiHat 48,
inforteinered iscanas 40: ostbenRFR- iR thawlimtianmsaansdhepatient
.1D.82. This patient ID may. have varioys patient information including a
e PTG BAUAACE AR (Bcr o e e or e e
CI boradordredidrgles: te bthkbearformation. At step 200, the scanned patient
ID is sent from the ID module 26 to the CI board 78 which then sends a
messagenatistepc2iPibe thancehirefiestiellinfpittiramitisnow desectated
with the scan ient 1D, T ini ication, the clinician«
scans hig%? t@%&%ﬁ%ﬁ%ﬁ%ﬁegﬁﬁ@ ?n%‘%ﬁ%?e es%ﬁ%gg%%o%%@ %(t%%{%he
Cl boarcev&eriAes the scanned clinician ID at step 204 and recognizes the
cligician ashavingthe-apRnreREateRuhorizatiphichadministendtieation
medication, the. ¢} borrd pidnals the, cantialler 8 step 206,10 Make
available'thé “miedication programmlngcfaea%ures of the infusion system at
step 208mdivtiay cerptiditee s creatingeaainitianviatforraationtethte
may not feseqguiRdnd hedinician 46 fan eXamies s SEaNSiQered, and
medication con_taﬁ'&én){er label 28 to obtain scanned m_qdicgtiggzér}fognation
80 For th&"SBATEARY OIS HoP MBI RBRsHR S Shmadication
name, a smegicationeorcentratiorn, dind afnedicatiord dseeThisgsuring
informaligh g pasec 5 . hbeaihalsleriakduhere the Cl
0

board: 1) checks 1o see if the scanned medication information_contains the

saRETpARARIErA P LSEE SRRt fhee crPLIiEr (0 BRJOFEITE “right
modpRtigst natatep zﬁé.ﬁb_a?&lia;hltqmaﬂc:aél yisgliaats: te dang ditheapy @2t @ddry for
assoliGe35AANed nedication name al sish gl 4.pndeheckdhaling fffégémed

medication name and medication concentration agrees with the drug
scanppf g RS IR6 stReEbledisibig e iR thrghe ArBHRURTdh sPRpted
withCRREgration are administered, and 3) automatically populates
medication dose parameters at step 226 to, for

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 1D 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
message may be displayed when the scanned medication information from a labelon 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

accessed by the controller.

If all the scanned parameters are valid, the CIboard 78 sends scanped medication

livery data 98 to the controller 24 at step 222. At step 224, the clinician selects the
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example, the operating memory of the infusion module, thereby ensuring
that the "right dose" of infusion medication is administered. Prior to
automatically populating medication dose parameters to the infusion
module, alert messages may be displayed to the clinician at step 220 if
the patient IDs associated with the controller and medication label do not
match at step 212 or if the scanned medication name is not in the drug
library profile that the controller is associated with at step 216. Alert
channehéssdgesamay alsicBeuispldpadonitrecdontrolfetho drnhidhrafp P é gatiiple,

as Wci_tlha%_ tHe %%]&%H%Q 'ﬁ&&%@s&?ﬁ%ﬁ&@&&ﬁhé&ﬁ@&%;ﬁi@&ﬂ&%@ RpeyHage 30
~indicates that the syringe is_to be administered to a patient named "John
infusies AR RAGIEE! Bt B ISP UPGER BEY-GReSebnf lgﬁﬁléaﬁt%%Z from
paran@tbiaeeletr-32: wiorep iy Annthestpatiedt-3diatsocmaed pdetn:Gmithitdfives
a different ID nu f I 2| {essn
Chmk?ndg“y}l%ea%%p%%@tﬁé%&m%eggﬁﬁ%d%ﬁég ilc%%)g&nei’r?go?rgnhg%%ﬁsfrom a %%el
the right erdenishgiagsaieatasaddp the '&iHEgdetontains a medication having a
particular concentration appropriate for an adult patient, but the controller
isTociitbel i timcthopliviber asdostatec Wkl ® pedidric wadddrid the

funcﬁgﬁm medisation name.And/ar scansest medication 1eopgentiion

~ does not match any entries in the pediatric profile inét{gé? dr Hbrary 92
deriveft e SRR BORTTONE O HaAHE EERHTR g Aratistrs %ﬁf’g’:vgﬂ the CI

procebaatdbiBaantacseanpedmedicatioe wilivEidtoata 98 tprihe: contpdlfer 24
an L7 SKOB; ?ﬁiﬂgg&%%?&a%%“so‘ib% Slipician selectsiths La, chaangl thaklhe,

scanned medication will be administered on, and the drug library 92 entry
provige iffatt Berive infoaR AR NG patarHEtR T BRE HRBIAGHR AP SOBhIAEY for
singléﬁ@aﬁﬁﬁ{@%@%&rﬁﬁ#ﬁ@;hﬂlfﬂﬂﬁx@ﬁi@[b&ﬂff&laaﬁ ste226i beilinieiammust
.manually confirm that these parameters are correct €
A R TR Param I L v A e
from e epertiyrsysrermi &30 perhaphian tHE gRGrMREY g oerRRraEdieriE32
nousth@brthe HEhtorderisnbaing administerechitathesighionatient: bwillde
noted that a single bar codeﬁcaqner qr REID sca ner is used for all
housH g A A PR O RNFTEE DY R S oI e g ard1a85 6F the nattite of the
or Thumitddlhé: datal depaied:bydhicsoamméhaausgire Stytrombrt canstdiferieom
thosd MSARMOdue which then RrAcESSERHTH ARG @ACHE S AaRIME M OF

other unit. Whether it is a syringe pump 22, . _
mounted to the infusion system 20 and for those healthcare facilities that are not interested

in such scanning, the 1D module need not be a part of their inventory, yet the infusion
systern 20 will stifl 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
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 patieat'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

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
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an LVP 56, or a physiological sensor, a single bar code reader or other
scanner is used to provide identification information of the patient and
other information as needed. The single scanner is therefore functional
for multiple different medical units or instruments. Additionally, the bar
code scanner is in a separate housing that is modular and detachable
from the controller, as provided by release latch 102 (FIG. 3) and is not
mounted in the housing of any medical instrument providing therapeutic

CIboandehemterbiohs prtiastt Bedir1He® MR BRARFTRSIUM &R S suring
obtainddNsiolngical narameaters afaspatientichheisaalne: ;rDamaidle is

therefore patient specific, rather than or "instrument” ifi r
R s e S R T
24 at swpotifle Seasityplmeunitetinesthes ifdsomay stém Rolgadchitiose

paramd6ARGALE fAciliiesthat arpnokipier estagde. Hshehdsaanbiginihesifed

module need not be a part of their inventqry, yet the infusian system 20
14 DAL P THORE P AR R U P B R e

pediatiSCanifign dreiemodimentofdi 1B smodile 28hef thépreserpinvention
are av{% i%%&%é‘@éﬂe?@&gg’&‘ﬁréﬁqyd&@h% SEANARL iRk NG Haefront panel
, W

_ ile the other scanner 40 may be connected to the 1D mo%gale 26
machingsfes iR HB RS BaY A8 HeSe R AR TS AR R PIBGTEIEE Ta B4R

been sTRQASHIG Bbuuiliy o610 R aneduledlotanlyrinhemgdbadanogaseful if
one or the other scanner needs service, but if a patient's identification tag

o dgvise 32 £a0n0kPeRiAsedReanthgn hniltsiorhancodeseanper, a

tethered or untethered sczri%ner may berugled fo gg to the patients side
depende WOR Ry PHABHES TR MRS thg B SHEe” 12818 HiNG once again to
monithd G iertherGrBeasci78chay toixashdimmits 6. A0whinstEHy Atetlie aféh

fromt library, 92t sieR 24 oiges GHiglBLisieR wldwiit: 48 C|
o0 moégg@rsd%%ggglﬂ?gﬁﬁf %C%Ennedlmed?catigg %Iorgrlléa%on 80 agre%s L}/vith the

compeRREiTEY FORA e dRRgTiBIRE PtHE TS B RfoHERSH 3 hot
result AGRR pafsRiIBkiciRSSBRE iSiganesile thanbesant byt & Boerdsatstep
218 1o be displayed by the controller exampis, an alert
For e’%na%lgéeag‘é %m é‘p af’e%){fﬁ ?ﬁén ?%%é%agti%%é%%{gé 9ggg}§%§tgvobtainp§d from the
particybadnegitanei D8 B iha HyHHYE B fifelactriBBE S RANISRAT a
chma%éiﬁgéps%@_{i%@fgm&ﬁn%@@gﬂ&hw&@md ' ilggam1MHmm
.predefined In a, pediatric profile in the dru rary. a e
R e P b e S S e
partistarmbeniabet] Wieteriafencde Rt dg: Hriatwther 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,
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
sabcombinations 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 2s by the

appended claims.
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machine-readable device, may have been improperly printed or
programmed, may have been smudged or corrupted so as to give
inaccurate data, or may simply be incorrect. Additionally, drug library
profiles may contain limits on infusions that are dependent upon a
physiological level of the. patient, in the case where a physiological
monitor or monitors are is used, such as those shown in FIG. 2 where
ETCO2 58 and SPO2 60 monitors are shown, the patient's particular
Woefhitorad physiological levels would be compared against limits in the
drug library profile and the infusion may be controlled as a result. Such
physiolagi¢alityeldinitscin foprefile:mayrsesdrogspévifigstipatient
.specific. For example, the drug library profile may have a patient
comprising. . . - . .
pﬁ%smloglcal level limit for a particular drug regardless of the particular
paitienibrAr s RS FiEase alE L SHUCIRE g %érféﬁégﬂ%&éﬁ%{?’écent
library Br6SlCAldNStOry elralergias.asexamples only, may be considered when

considering the impact that a measured physiological t
Bﬁr‘f?%ﬁtf r %ﬁiileiﬁ?r%ﬁ%ﬁ u\r/eedn(t;ﬂn{gﬁt ﬂ%%ﬁg%%)%%%%% %?%ega%%%ganother

readablerimfodimentetioth e specific akanFaIeh RS PRETEESh SIIBFRIE may

nformRSIAKER IS, acCRUNMVRER HTAaRHatnepatiant physialogicat iavelsedVhile
several particular forms of the invention h:%lve__begn illustrated and

to compuaisaiEe JrigiP ER B e AP AP tHATVAT O Us Modifications can be made
witbeubitke pactingufromtttie wibopeidfthigciior mivhridt sealgeBitemplated

thagt\é{;lrious combinations or subcombinations of the specific features and

“ ig%{sepects of the disclosed embodiments can be combined WEh

SUbstit &SSP ORRERSIRE AR th TR H VAR P Mo S BF
inventiogsofeangingiy, iitfismatdntendeit thattfienimrentidride limited,
except 9%&%%%% d%%%%%%i%@%% e LG 128, himideRrtifigation
system for'me ication management, the system comprising; a drug
libvarpenm sHsE ansialinforatan 1Bk PORRR e s AU HE Wug
library profiles.defining adaiacaetoseupintomvationmmnddéntification
module configured to obtain drug information from machine- readable

i ﬁﬁlﬁr?boﬁ“d%‘i’n S nlgjedf%%%ng{rl%no%tgi%serso rgr;%g, ré] %ﬁgﬁ[ﬁgtlo obtain
patiesteifonindtiartironnfmantine cuadatlénidie drsis P URIIER S by
p%%pﬁe %@&i@ﬂﬁ&%ﬂe; and

determine whether the drug information received from the identification

%*troller‘
fig oo

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.

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 controiler.

4. The system of claim | wherein the controller is configured to dispiay 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.
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to communicate the drug information and patient information; and a
controller in communication with the identification module, the controller
configured to: access the drug library to associate a drug library profile
with the controller; receive the patient information from the identification
module; receive the drug information from the identification module, the
drug information including patient information for whom the drug is to be
administered; determine whether the patient information received from
the ideRTHERIOR PO IR SRR EPIH R TRfOMEREY Bevice

alert mMRMDYHa-Patentdsnicansisient witk: thewgatieatinformationscentaiited in
the drug information received from the identificati le;

e e TR I B TR e B e et
module is consistent with the drug library profile associated with th.?h
controllEFe PSR EHeiEN BrERIR PRHET&iFCTHYE bhtroter e e8htigured to

the coglisplayimsatest inessageviven db chpatient inferth atiosdreteivedifrdm the

e sezifs%%'gfifia&?ti?n module is not consistent with the patient information
received from the drug or drug container. 3. The system of claim 1

wherein_the controller is configured to display an. alert message when the
dfug infﬁ%%ﬁ%ﬁ‘i#cﬂf&rggév Py i 3%#@&}?15{ IS Woet%rrﬁif:eﬁfééag'?a set of
controdimg 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 meggagesshenihe drugetafotmatariinelyde scaceyibiy Conioentration
contr tpéartthmr{\iog croerrlnsg%tggrtv \é\éith the data set of drug information in the drug
cil%)lrary pgofﬁe associated with the controller. 20 5. The system of claim 1
wherein the controller is configu.re%to dis }
driig infOARSESHRAEIHGS A G d %édfﬂ%gcfs K8t EOnsistent with  the data
detacised ofrdruddntommoiition in the drug library profile associated with the
controller. 6. The system of claim 1 further comprising a server in
cammurisatifewith cthenqonteaitahtiae-aefiveionfigule cotoppsoyidethe

code 19 ogtg'(%cl)?re\év IQ %gnr ed g— tloeni oggl%tfz(m)xrl_c{ggcgg Iec_ted patient. 7. The system
Oreraim Livherein the ?Bg Ibrary Is integral with the

Iaa%gnnmgl(g{}smes age when the

11.  The system of claim I 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.

" 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.

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;
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controller. 8. The system of claim 1 wherein the drug library is accessible
by the controller through a remote server. 9. The system of claim 1
wherein the identification module is selectively detachable from the
controller. 10. The system of claim 1 wherein the identification module
comprises a bar code reader for reading bar code-type information
devices. 11. The system of claim 1 wherein the identification module
comprises a RFID reader for reading RFID-type information devices. 12.
Prherapdherrrafrelaiit 1AM &R INE TIRREFRATOE RIGHRREEOMNises a

infusicR@0glp heldmekils seader sonfiguredd /ead isfermationsevees located
remoé%, rom the identification module. 13. The system of claim 12
i

througlwﬁcé% ca

&1G8AtHCation module further comprises a bar code reader
fixed in position at the identification module for reading bar code-type
iﬁ?ormé’tﬂ)ﬂm%%ﬁﬁﬂﬁbmﬁmﬁe%ié?%fﬁdv YRRID reader

infusiciiXeehi) tRostion afriipasdentification module for reading RED-type

ingoxgpation devices brought to its proximity to be read, 14. The system of

claim l%fé?%ue:?gin the hand-held mobile reader is connected with the
idaimtEib b ATERIIGEHBUGH M WiteE SPrrateddecofite CRIP! 155 dive
lbrary l3zled] &bfflfliqﬁ@?% ie{léﬁhﬁﬂ’g @%Hﬂﬁéﬁi?&ﬁ@fbﬂ&ﬁéﬁiﬁfbmimﬂ aannestad with
e controller, . erein tne controlier Is a 0 Prov
o e S e e R Rt R e N
configdrerponaragoomteEndrinforssaitriedas e rto Uyt e teHtRea e e
madule:A8:Anidentificationsysispiumedicationinasagenisnk-for use

_with an _infusion pump, the system comprising:.an infusjon pump; a drug
s G5 SARBRSEF A ATCFAT? OF GG TEVARY Bl BEEESth BAR S 5 Gug
identifibsasy profites definingaiset-ofdrig idgmﬁﬁ@mndi@gce@wcenmamﬁ@g,fsand
and C%%%x%8§g 561%8191%5"3% %%99&'%&9&9:9 rQuide;pumRinG Rafameters to the

iIon pump an
information; an

2 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 moduie, the dmg
information including a patient identifier, a drug identifier, a drug conceatration,
and a drug dose; _

determine whether the patient identification information received from the
identification module matches the patient ideniifier received from the drug
information from the identification module, and determine whether the drug
information received from the identification module is consistent with the drug
library profile based at least on compatisons 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 programining parameters.

17.  The system of claim. 16 wherein the identification module 1s selectively

detachable from the controiler.
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configured to access the drug library to associate the controller with a
drug library profile; 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
information; and a communications interface processor in communication
With thBheontrotior datinthe WerspifbairsRtHoHiTe Mel ik RFRESH ot
code reGRRTIGLIER Q- FRCE NG RAtIRRLIseRtlicatiominformatiendsom the
identification module; receive drug information from the identification

fg;od“'emthe drug. information ingluding apatientidentiismaidue

ntifier, a érug concentration, and a drug dose; determine whether the
RFID rertige e eSS iRFOFHRATIEH P sk ST T e StE ification module
matches the patient identifier received from the drug information from the
itlentifithtiopsmodiiésianid déteemitie itnefestitnaddite RIBPRTAEAN
nand-nEBEEIVES. romuihe, identification:madulels eonsisientawibhine g terary

. profile based at least on comparisons between the received patient
identifigpaigRfieatiof information, the received drug information, and information

from the drug library profile associated with the controller and provide the

cBintrolBhawitkimfolibmop e pro FaeATING FRicadHs NPT ERgystam
abar CQB&EH&}&%@@&&B@ dﬂﬁ@ﬁd&ﬁmﬁmu@%fseieﬁmgm%meha&ale

from the controller. 2 §}/§bem org clalm f’LGngheée ém‘%gm
informpam RSP HERE %é?ﬁprlrsoé}% USgE eader for rea
readsrdodemypesm@mnaamammemmmmmm@&t@) THE gﬁ@f@%ﬁl‘éﬁ &him

1denm1%\ﬂsﬁ%fe%c¢ﬁdgﬁnte£'ﬁeg%kmgi%%@emmses a RFID reader for reading
ID-type information and identification devices. 20. The system of claim

er RS CEARER o MedkiRCARIANR SRR, ARRASK AN B
%d info

er confl tfed to rea rmation eV|ces located remotély from the

from Mﬁé@@n module. 21. The system of claim 20 wherein the identification
module further comprises

23. An identification method for medication management, the method

SSsor

comprising:

reading a machine-readable identification device worn by a patient 1o obtain patient
identification information;

reading a machine-readable identification device affixed to a selected drug or drug
container to obtain drug information that inchudes 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;

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 drag 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

set of identifiers of the drug library profile;
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a bar code reader fixed in position at the identification module for reading
bar code-type information and identification devices brought to its
proximity to be read, and a RFID reader fixed in position at the
identification module for reading REID-type information and identification
devices brought to its proximity to be read. 22. The system of claim 16
wherein the infusion pump is selectively detachable from the controller.
-23. An identification method for medication management, the method
comprishaghdadingrammachinere frdpretibettidticr ddviee K imBiea
or drnPRLIRRLIR QhtainRatient idantificationdefatmatieny readiag a
machine-readable identification d%vict affié%egrﬁg Caoggég%%gnd}gun%.or drug
CORTEHBI R St A B i RYSP ARSI that InclLdes a patient identifier, a
withindhdgddentifiespaadmpttncergiateon, mmda drug dose; comparing the
patisnt identification, information.from dhe.asnitisation devicmewarnday the
patle%t to the patient identifier from the identification device affixed to the
drug CAPFEIEF ArGPEBTiBRAPsETh T RGHRG S Pt Siror message when the
patientuidentificationinfesmatisnzeddes notrpadtdiugespatinvitidentifier;
omparing the drug.identifier-from the identification device affixed to the
set Ofgfﬁ%%c?ﬁe%%ggl %ogﬁf ilrll%%o é% é(fegt gg%lrug identifiers of a drug library profile;

commdinicafiErin BEBD BEPSABRINEBEATE HiHeRctRE HATYTHEMIfE € ot
correVHRIR NG uset-ah ieptifiers of the drug library profile; 23 comparing the
rug concentration from the identification device affixed to the drug or

dryg coniginer i Asef.oh dsug-GrRncsRraions.aldls derarlibramradle;
. communicating a third error message when the read gryg g‘onctent{ation is
nfusiqE PR A B RAGAFI AHGR Y OF ARG CRY AR b fifs PadThparing
the read drug dose from the identification device affixed to the drug or
drg corfibirresthedodstondiuhanied GetRe i i phefirgmprses
readiERRMUNCRPG: A forrby eriRkimessagewhedthairnad drgftlasens not
within the set of drug d ses of the d{ugflﬂig@arycgrofile' and

devices to be read must be moved to the proximuly de readet.

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
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 infommation 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.

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
concentrations, drug doses, and a physiological level; ‘

a physiological monitor providing a physiological level;
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providing infusion pump programming parameters, the programming
parameters corresponding to the read drug dose. 24. The method of
claim 23 further comprising manually confirming that the infusion pump
programming parameters agree with a medication order for the patient.
25. The method of claim 23 wherein either step of reading further
comprises reading with a reader that is fixed in position such that
information or identification devices to be read must be moved to the
preximityitf.the barcedentndal QS aihdragdthoarefeleiirp 3 4Hetein

ither. s ading further conprises.ceading withsageasesihagdsent
read%%ﬁ%ﬁ?téﬁ%%gr%d-held such that the hannd-held, reader m% gebdybﬁr%‘%% St to
- 27. The

identifiea poIFIERBTR SR RO G TSR LS FEIR S 15 BE Peh

and PBSHReR Phcaimadoubereieithiersteprofirepding fdrthidcsdmprises

.. reading either with a reader that is fixed in position such that information

miogdfhdiitation devices to be read must be moved to the proximity, of the
bareodetsidey owiimigHOadER thatde HGBHE RE R hRtE: r%%%cfﬂat

moniig hand:held readsimaycheRiesightdatierdaraximity of information or
Identification devices tQ be_read, and further. wheyein, . Of . ersis
optical antFEXbATEFTS 8‘%&‘@&88‘#&%’%?8 éls%%ﬁa(t%ﬁr%%&o%%c&gﬁggggﬁ
identificationcysteredariridditAtsivmnikragSipenty foPi§8with an infusion
pump and.a.physiplegicalmenion ihe eysemieempasingoantiatusite-
pump; a drug library accessible bﬁ}/ the controller andtaggm%jasi a plurality
of dragehlsreRPIBFAARICYREHIGRECIP et Dy HiBRary profiles def ing a set
of drsgHidentifiensdrgpetncahtrdions doagidosies, afid sCcpripsistbeical
Ievel'gaEl h s(ing%gical monitor providing a physiological level; 24 an
ide%{il ication module configured to obtain drug information from machine-

readable FdemtizatiBHORIICES kDR t RYGOISPEBNTAIALTE of drugs and
to obtain pafienidentificatiaorisifpemationtfeoimigiathingiredodbiesa
identification devices worn b i - configured o compuanicate
the Eﬁ“ﬁedlﬁﬁ 8?tr‘hg§tig?ta§né Sﬁlgfé%tﬁ%%gét f?ct;%%%r%%[ralformation; and the
controtienirreganikicafienivnidstise renbicatiseRetetE B

physiological MenRitar, thesinteracecamninicationsicacessoincorifigured
o drug identifier that is not in the set of drug identifiers of the drug library profile
agsociated with the controller;
communicate a third error signal when the drug information includes a drug
concentraton 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
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

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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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 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
infermatite inekides cipationbidentiferirin doed Koehaibh {ree BaFeht
pro aidentification: defived fam the-paghing-readable identification device

worn by the selected patient; communicate a second error signal when the

dryg information includes & drua identifier that is RoLip dbesebrfrbua
idér%tifieri%fs?ﬁtee%f)ggg%gﬁa% pro?ﬁe asgocié%ed with th?a controller;
centedpomitiicate a third error signal when the drug information includes a

drug concentration that is not in the set of drug concentrations of the drug
libraxry profite yassadiatech @ithvbesiosntoiieiolosisrrmansie aseshcarror

signal when the dryg information includes a drug dose that is not in the
detaglle%gg %?ﬂngt (focggs of the drug library profile associated with the controller;

communicate a fifth error signal when th siological leveldrom,
phﬁéi'olog? E1RY tgﬁjit%f?ﬁigl %ﬂ%ﬁ%ﬁ%%ﬁ%ﬂﬁg 'p%wsiological level Fri}?he
detadhal=lforarprofitelzssociated with the controller; and provide the

controller with infusion pump programming parameters. 29. The system of

claim.28 wheseinths ghysiptogicalitenelinfuthe grop [ivearympoile

associated with th contrQ ler.is patient specific. 25 30. The system of
PM%%%WE%%&E% 6 ph)fsll;ologitg:gl level in the drug library profile

associated with the, controrltler is drug specific. .31, The system of,claim.28
whetein the BURTIS SSREHRI detachable: o e centr Icont’rollgrgga 32.
condgtigystem of claim 28 wherein the physiological monitor is selectively

an infusion pump;
a drug library comprising a plurality of drug library profiles, each one of the drag
library profiles defining a set of drug identifiess, 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-readzble identification devices worn by patients,
and configured to communicate the drug information and patient identification
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;
receive patient identification information from the identification moduie;
receive drug information from the identification module, the diug
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

with the drug library profile based at least on comparisons between the received

26



detachable from the controller. 33. The system of claim 28 wherein the
identification module is selectively detachable from the controller. 34. The
system of claim 28 wherein the infusion pump programming parameters
correspond to the selected drug dose. 35. An automatic identification
system for medication management, the system comprising: an infusion
pump; a drug library comprising a plurality of drug library profiles, each

o5 e diug, Uhrancorafies deinina e selaf drugddeniiies: drug
concentrations, and drug doses; an identification module configured to

lipbtaiprefilsopipfopRaiion %‘8ﬁ?mgﬁfh@dreadable identification devices
affixegl 46 ugs:Ph sontpinarsmaidiygerandc.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 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; 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 with the drug library
profile based at least on comparisons between the received 26 patient
identification, the received drug information, and information from the drug
library profile associated with the controller; and provide infusion pump
programming parameters. 27
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