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Technical Field 5 The present invention is directed to a nedication
delivery woasemsand in particular, a nedication deliverypsyatsemssonat
reduces potential nedication errors by delivering the right dose to the
right patient with the right drug at the right tine and by the right route.
Background of the Invention 10 According to a 1999 Institute of Medicine
Report, human error contributes to approximtely 70, 000-100, 000 deat hs per
year caused by "nedical err N i i medi cal errors are
associated with a nultitué@géﬁl%réiﬁigﬂgﬁkggggkg%gghses. However, studies
show that a significant percentage of serious errors are associated with
the adm nistration of intravenous (1V) nedication. 15 A patient's response
to drugs delivered intravenously DESCRpPBIOMcause the gastrointestinal

systengja Q&REsigd. Thus, if an error is nmade, there is little tine to
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undesi Pél%?%”%ﬁrmtﬁ%%gm&ét&%%&mw& y4be gghtdgpul®an result in one
or nore detrinental effects to the patient. An intravenous error my be
i nduced at any tinme throughout the process of ordering, transcribing,
di spenBadgroanibfateinvesticar i ng a drug. For exanple, an ordering error may
occur becayse an order is illegjble, inconplete, or entered on the wong
patient's c h Iate, or
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the Methavaitiah siggHficanteroen e erraraRie asppciaied with thcadnaipisiationefi i ent ' s
al | ergj ibed or a transcription is illegible. D spensing
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during the course of a patient's care and may WO 03/060805 PCT/ US02/ 38904
2 gastrointestinal system is bypassed. Thus, if an error is made, there is little time to compensate.

Most critical drugs are delivered intravenously. Correct administration is a process that often
involves several individuals for delivering an accurate dose of a drug to a particular patient at a
prescribed time and through a particular administration route. It is not difficult to comprehend

20 the potential for error, as well as the undesirable probability that the occurrence of an error can
result in one or more detrimental effects to the patient.

An intravenous error may be induced at any time throughout the process of ordering, |
transcribing, dispensing, and administering a drug. For example, an ordering error may occur
because an order is illegible, incomplete, or entered on the wrong patient’s chart, because a

25 decimal is misplaced or inappropriate, or unacceptable prescription abbreviations are used, or
because an inappropriate drug is selected or a patient’s allergies are not properly identified.
Transcription errors may occur because an order was not transcribed, not completely signed off,
or incorrectly transcribed onto the Medication Administration Record (MAR). Also, on
occasion a patient’s allergies are not transcribed or a transcription is illegible. Dispensing errors

30 may occur with respect to the dose, or the identification of the medication or patient. An

administration error may occur at any time during the course of a patient’s care and may



concern the patient or drug identification, or the tinme, dose, or route of
drug admnistration. It 1is notable that research indicates that 60-80% of
i ntravenowe 03/06a305 are attributed to humans. It foll ows trlgEusohaoone way
to reduce the potential for error is to automate as nuch as possible the
process of drug ordering, transcribing, dispensing, and adm nistering. 5

I nformation technol ogy may be utilized for automating portions of the drug
ordering, transcribing, dispensing, and adm ni stration process. For
exanpl e, the.potential, for, error. ma be reduced by cross referencin
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par et or 5. CifGYSGHHaF FABHIGE Ctiafd Petane SHERT G AP RE Pisa pisayNo.
conput &ry. I5 { §1e I LS equi red
B e s bt B R L S AL s ek

f or autatian caapiter,@nd bedsidy dontputeanthatiays be normectpd patlirded] dedeestsuth esit i on
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conbi nati on for nmanagi hg and anal yzi ng prescribed infusion prograns. In
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requires, therefore, that each e programre repfogramed) to
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20 _ operating parameters. The comparison of data is only performed by the pharmacy computer.
This system requires several computers as a computer is required at each bedside ih order to
program the clinical device.
Another system for automatically entering into an infusion pump patient identification
and drug data is disclosed in U.S. Patent 5,317,506 (Coutré et al.), entitled “Infusion Fluid
25 Management System.” The 506 patent is directed at a pharmacy management system and an
infusion pumping system in combination for managing and analyzing prescribed infusion
programs. In this system, patient and IV container information is provided in machine readable
format. This information is read by a bar code reader attached to the pump. The pump has a
processor that is programmed to compare the patient information to the I'V container

30 information. This system requires, therefore, that each pump be programmed (or

reprogrammed) to compare the patient data to medication data. Also, if an allergy check is



3 desired, the punp nmust also be programmed with a patient's allergies.
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the appropriate settings for an el ectronic nedication delivery device for
del i Veﬁaﬁgarpgrgmmed into the pump and pump operational data remain correct and unchanged.

The present invention is provided to solve these and other problems.
20
Summary of the Invention

The present invention is directed to a medication delivery system, in particular, a
medication delivery system that reduces potential medication errors by delivering the right dose
to the right patient with the right drug at the right time and by the right route. The system can

25 also be configured for solely monitoring.

A medication delivery system having features of the present invention comprises a
medical container holding a prescribed medication to be delivered to a patient, a tag adapted to
be worn by the patient, a handheld computing device, and an electronic medication delivery
device. Data on the medication is contained in a first label on the medication container. The

30 first label also contains the instruction on how the medication is delivered to the patient,

including the appropriate settings for an electronic medication delivery device for delivering the



WO 03/ 060805 PCT/ US02/38904 4 nedication to the patient. Patient data is
contained in a second | abel on the tag worn by the patient. The nedi cation
data, nmedwoanioersodlel i very instruction, and patient data aPeTarsoyssted in
machi ne readabl e formats. The handhel d conmputi ng devi ce reads the

medi cati on data and the nedication deljvery instruction on the nedication
contai ner and the patient data on the patient 5 tag. The handhel d conputing
device stores the information obtained and perforns a matching check to
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by a bar code scanner incorporated into the personal digital assistant. The communication

between the personal digital assistant to the electronic infusion pump is via infrared
transmission. The programmable pump may further comprise an adapter which facilitates the
20 communication between the PDA and the infusion pump, and reviews data programmed into
the pump and pump operational parameters.
The system of the present invention may also be configured to deliver multiple
medications.
The present invention is also directed to a method of medication delivery to reduce
25 medication errors according to the features disclosed in the invention.
Other features and advantages of the invention will become apparent from the following

description taken in conjunction with the following drawings.

Brief Description of the Drawings

30 FIG. 1 is a schematic view disclosing functional relationships between components of

one embodiment of the present invention;



WO 03/ 060805 PCT/ US02/38904 5 FIGS. 2-34 are exanpl es of displays provided
on a conputing device in accord with one enbodi nent of the present

i nventi orwomB@s0885 is a fl ow chart showi ng several steps fPom/isozssywng a
single nmedication; FIGS. 36(a) - 36(c) are flow charts show ng several
steps for scanning two nedications; 5.and FIGS. 37-39 are additional

exanpl es of displays provided on a conputing device in accord wth one
enbodi ment of the present invention. Detail ed Description 10 Wiile this
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conpponenfs of one enbodi nent of the present invention. A medication
delivery systemis genera[[y di sclosed and referred to with the reference
nuneral 20. FIGS. 378liaccaddgivndldxamplss of displais pOvised enal dopnputing e desing
medi cati on . copnt ai ner, 26 24 adapted to be worn by a patient, a
handhelaac(afgﬁ‘fil ?Wgenébec{fling?%fgﬁgfﬁ?eﬁgﬁgﬁ}%@gi device 30, which in one 20
preferred enbodi nent, is a nedication delivery device 30. The nedication
delivery system 20 can be configured to deliver nedication in severa
di fferﬁﬁiﬁmmns i ncl udi ng parenteral and intravenous (e. g.,
non; oral ) deljivery.. The. nedi cati cont.ai.ner 26 hold scribed.
el Gat i on” 2yie s vt pEG e Bk G e B AL AR RS daca
on t he sABEh sRttcWavitgs hlPwiPREHh b deftsbbdE! defdil Q{)ref@}eﬂ\éﬁ{ﬂoﬂﬂner@ of fhke
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medi cation to the patient is contained in a first |abel 28 on the
medi catiemtion mtith the nndegstanfieg that he prasens isclospreay fockecconsidengd las ae r eadabl e

format. Patj.ent. dat.a is.contained in a second. labe 29 on.the tag 24 i ch
o wor HPbl o i tinefis e phelim e P i@eidsr af Bt Bfoef fbestol”

i dent i figERvERLPbaRELBbodihBas NAREGRRID conputing device 22 reads the

medi cati on data, mnedication delivery 30 instruction, and patient data

t hrbugh a fiReferringfto theatriwings, FpGt 1 shorsceschemitin Wew alisstbsingt fonetipsal handhel d
conput i .de ic%%%- The handhel d co Htin vice 22 stares,the,. .
i nfor miq?lgggps Hﬁ CtweEen components o1 one emovodaiment o € present mvention. A medication

delivery system is generally disclosed and referred to with the reference numeral 20. The
medication delivery system 20 generally comprises a medication container 26, a tdg 24 adapted
to be worn by a patient, a handheld computing device 22, and a medical device 30, which in one
20 preferred embodiment, is a medication delivery device 30. The medication delivery system 20
can be configured to deliver medication in several different arrangements including parenteral
and intravenous (e.g., non-oral) delivery.
The medication container 26 holds a prescribed medication 27. Information regarding
the medication, which includes data on the medication and the specific instruction of delivering
25 the medication to the patient is contained in a first label 28 on the medication container 26. The
information is provided in machine readable format. Patient data is contained in a second label
29 on the tag 24 which is worn by the patient. This is typically in the form of a patient
identification bracelet.
The handheld éomputing device 22 reads the medication data, medication delivery
30 instruction, and patient data through a first information input device 36 integrated into the
handheld computing device 22. The handheld computing device 22 stores the information and



WO 03/ 060805 PCT/ US02/38904 6 perforns a matching check to confirmthat
the nedication data nmatch with the patient data, and that the nedication

i s intendwo 0Bo60sDHe patient as prescribed. |f the matchi n@CraSovsson4 med,
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20 intravenous infusions, it is common that additional medication(s) may be delivered as a
piggyback. When multiple containers are used, each container is connected to a separate pump
channel 33 on the delivery pump 30. Each pump channel 33 contains a label 31 with
information to uniquely identify the channel. The label 31 for the pump channel 33 is
preferably a bar code label. The handheld device will communicate the information read from

25  the channel label 31 to the pump 30 so that the appropriate channel is activated. Alternatively,
each pump channel 33 also has its own second communication device 38 to receive information
from the handheld computing device 22. Any information to be downloaded to a particular
pump channel 33 from the handheld device 22 has to match with the unique pump channel
identification so that only the appropriate information is downloaded to the correct pump

30 channel 33.



WO 03/ 060805 PCT/ US02/ 38904 7 The nedication container 26 in the present

i nventi on depends on the prescribed nedication 27. Each nedication has its
own requiwermnssodn the specific container in which it | PCrASKAEIM
Exanpl es of the container 26 include but are not limted to flexible
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devi ce 22. . .
and pump channel identification. Optional text information may also be included in the first

20 label 28, such as: patient name, patient identification number, physician name, drug name,
diluent name, cautions, expiry, delivery time, location, prepared date, prepared time, and
preparer identification. The pharmacy that generates the first label preferably includes a
pharmacy information system (not shown) having a printer port. In one embodiment, the printer
is connected directly to the printer port. In this configuration, the pharmacy information system

25 may also be set-up to generate a print stream that will print a text label that may contain the
medication data and delivery instruction. In one embodiment, the bar code label may be
generated with the data derived from the generated print stream wherein the data is encoded
onto the bar code label. This can be accomplished using a separate software application. In an
alternate embodiment, the pharmacy information is configured to also communicate the actual

30 medication information to the handheld computing device 22.
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20 dimensional (2D) bar code, such as a 2D data matrix bar code, which provides a large amount
of data in a condensed space with a very high readability. The 2D bar code is preferably
generated by a software interface application that utilizes the print data stream from a pharmacy
information system (PIS) and incorporates the appropriate data fields into the 2D bar code. A
key benefit is the ability to generate bar code labels integrated with text without the support of

25 the pharmacy system vendor. For economic and convenience reasons, it is preferred that the
same format be used with both the first label 28 and second label 29 so that the information can
be read by the same first information input device 36 on the handheld computing device 22. It
is quite possible, however, to combine different machine readable formats in this design. For

example, a first label 28 on the container 26 can be an RFID label and the second label 29 on

30 the patient tag 24 can be a bar code label.
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20 dimensional data matrix bar code scanner, such as Symbol’s model 2740 bar code scanner.

This bar code scanner is equipped with a charge coupled device (CCD) imager which can
capture signatures or other photographic evidence electronically. An example of a CCD imager
is a complimentary metal oxide semiconductor (CMOS) device. Once the medication
information and patient data are captured by the handheld computing device 22 via the first

25 information input device 36, the information is stored in the handheld computing device 22.
The means for storing data within the handheld device 22 includes, for example, various types
of memories, cache, magnetic storage, compact disc, optical storage, and the like. A software
application is utilized to guide the nurse clinician through the process of checking the
prescription against the patient and the handheld computing device 22 displays whether the data

30 is incompatible, unreadable, incomplete, or amiss for some other reason. If the data is complete

and compatible, the handheld computing device 22 is programmed to prompt the operator to
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the operator to WO 03/060805 PCT/ US02/38904 10 transmt and downl oad the
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transm ssion and downl oading is via the first comruni cation device 32
integrated into the handheld conputing,device 22 for reception by the
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programm ng data. The adapter 34 i ncludes 25 hardware and a processor
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remote input device, such as the handheld computing device 22 of this invention.

20 In one embodiment in which the delivery device 30 has limited programming and
communicating capabilities, the delivery device 30 further comprises a programmable adapter
34 for facilitating the communication, preferably via an infrared transceiver, between the
handheld computing device 22 and the medication delivery device 30. The adapter 34 is
programmed for reviewing delivery device programming data. The adapter 34 includes

25 hardware and a processor programmed for receiving the prescription data from the handheld
computing device 22, determining whether the received prescription data is consistent with
operational data input directly to the medication delivery device 30, and enabling the delivery
device 30 for operation. In this embodiment, the adapter processor is programmed to guard
against incorrect initial programming of the delivery device 30 or incorrect changes in delivery

30 device settings by monitoring the operation of the delivery device 30 and determining whether

there is a rate, dose, or drug mismatch or whether the drug is of an incorrect concentration. If



30 device settings by nonitoring the operation of the delivery device 30
and determ ning whether there is a rate, dose, or drug m smatch or whet her
t he drug we oofoemns i ncorrect concentration. |If W 03/ 06080FCPOTRILSORS 38904
11 the adapter 34 detects an incorrect paraneter at the delivery device 30,
either at the start or during the ope{ﬁtion of the delivery device, it
sends an alarmsignal to alert the operator of the incorrect paraneter. In
one enbodi nent, the alarmsignal is sent to the handhel d conputing device
22. Th r Wi r I 0 1. |4 evice 5
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device and patient data match, a green light signal is preferably provided
and t helated inslustingdeliyerit iateudata, withtbe megdicatidn defizerydagitustiorBdordained imi the firsthat

he del.j devi ce .and ' d d . h . 1ight,. |
bre acirifelan B e oRReF 2h o0 e Anitet Ry Phesse S Rithis cubdfinRergRal (o
the PlvRd 30 bradsy&ta gioxednsaediodRovifle ah Bﬁhﬂgigﬁﬂ it i dpandbell dagonput i ng

device 22 and the adapter 34, can be programmed to include Neof ax

i nf by meehprges during theguocesaitoch pronipahers teslata @8s wetanatclathe dolivery devite control

Fur t her e gged by BRgndRe BPSpilouis aar M Reftif sRints B R e GLrd,
devi ce p3idédd A&taDsighal 34 the Aapteh® RAGIELL JTOP s siihall e ndiZoontpakd her

enbodi nents may include incorporating oral nedications into the patient
delivery device and patient data. 1f the adapter 34 determines that the delivery device and

patient data match, a green light signal is preferably provided and the adapter 34 continues to
20 run. Ifthe adapter 34 determines that the delivery device and patient data do not match, a red
light and alarm are activated. In one embodiment, the adapter 34 sends the alarm signal to the
PDA 22.
The system discussed above, including the handheld computing device 22 and the
adapter 34, can be programmed to include Neofax information, drug facts and comparisons,
25 American Society of Health-System Pharmacists, and other features such as a dose calculator.
Further, a log file of actual infusion data may be kept by the delivery device 30, the adapter 34,
or the handheld computing device 22.
Further embodiments may include incorporating oral medications into the patient
information data read by the handheld computing device 22, electronic charting (Medication
30 Administration), inputting outcome analysis (e.g., actual pump delivered data, pain scaling,

infusion timing data), electronic image capture (e.g., such as for wound care and catheter care),



information data read by the handhel d conputing device 22, electronic
charting (Medication 30 Adm nistration), inputting outcone analysis (e.g.,
actual puwp odebisver ed data, pain scaling, infusion tim ngPdats)p2/388bect ronic
i mge capture (e.g., such as for wound care and catheter care), WO

03/ 060805 PCT/US02/38904 12 and renotg alarmnotification to a nurse (via
W rel ess communi cation). The handhel d “Conputi ng device 22 may be
programmed to maintain a log file of patient infusion regi nens and
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di splay 40 having a patient icon 42, an IV icon 44, and a punp icon 46. The
i ni ti alZd44anbeaselet worn at the wrist of the patient, the handheld computing device 22 is a PDA,

and the medication delivery device 30 is a programmable electronic IV infusion pump equipped
20 with a programmable adapter 34 (see e.g. FIG. 1). The medication data, medication delivery

instruction, and the patient data are provided as two-dimensional data matrix bar codes to be

read by a bar code scanner incorporated into the personal digital assistant 22. The

communication between the PDA 22 and the electronic infusion pump 30 is via infrared

transmission from an infrared transceiver integrated into the PDA 22 and an infrared transceiver
25 38 connected to the infusion pump 30 via an RS-232 connection.

In accord with the present embodiment, FIG. 2 shows an initialization screen of a PDA
display 40 having a patient icon 42, an IV icon 44, and a pump icon 46. The initialization
screen is generally the first screen displayed on the PDA 22 for programming the system 20
with new patient and medication data. Usiﬁg astylusina manner well known in the art, an

30  operator may enter a patient information mode by tapping or touching the patient icon 42, an IV



screen is generally the first screen displayed on the PDA 22 for

programm ng the system 20 w th new patient and nedi cation data. Using a
stylus i nwe omsrses well known in the art, an 30 operator ®Paf/iES02/38904
patient information node by tapping or touching the patient icon 42, an IV
WO 03/ 060805 PCT/ US02/ 38904 13 inforngtion node by tapping or touching the
IV icon 44, or a punp node by tapping or touching the punp icon 46. |If the
patient icon 42 is selected, a patient information screen (FIG 3) is
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identifier (Gtbden 080 icHlaBRIte mfFIWJH,CethdiiﬁclﬁM\Mdiéém oﬁgaﬂe}lt IbhbrdcBRt fahi ent
bracel et scan_ was successful, the PDA 22 provides a bracel et scan display
15 as $ABWSYidisplyQ2(®) andgRdn. iTadnitiale & baacsloh peanparopnesatpippsifiass thePB4. 22The

scafh i ' ' i I SRl [ . . i8Nt i i ficatj

oo TP b kST MG HER SRR o BL SLEG0BE,
birth, ag@ancidédse flp R8AEEE eahceBiittlona Mduitify tha®andl bithsh RuriPd Hsep Ry dleCi an.
QO her information can be displayed as desired. The bracel et scan displ ay

al so i metientésfornatiopn sceash o6B1G 3or Tgnchine dlai adp icon Presentyas eperajageth 220 I n one

enbodi pent h tient | abel on,. t atient bracelet. 24 onl ont ai ns
the - pERelst \ERIRT R BRSIafkeRtiost 3P Ab e B P RP i Riis Mt ES L or e
in the PDA 22the PagledBfuceRscatians shdrsshabgl PIRA 20 grovaies h@¥asle BndigPyay S

the detailed patient information on the PDA 22 as shown in FIG 5If the

br alde| @5 shevammiElS. fowhish drcbudes glscan in@m@tlt(i\ow@gma?%- Th@scgaﬁ@feﬁn@t@nsind?iﬁ in
rei i APt Byl REhGRod sidkle Bitbhale Budn Hhufdatioiecctd,

hel p pagmbst dateas biffatags Mawrbfiadmidsion, 2k, ardille Bart@ LRk phitidr Physifan. Other

information can be displayed as desired. The bracelet scan display also includes an IV icon 60

for proceeding to the IV scan page.
20 In one embodiment, the patient label 29 on the patient bracelet 24 only contains the
patient identification number. Detailed patient information is stored in the PDA 22. The PDA
22 scans the label 29 and retrieves and displays the detailed patient information on the PDA 22
as shown in FIG. 5
If the bracelet scan was not successful, the PDA displays the screen as shown in FIG. 6.
25  This screen includes a soft-key display 62(a) and 62(b) for reinitiating a scan, a help icon 64 for
jumping to an unsuccessful scan help page such as that shown in FIG. 21, and a cancel button
66.
FIG. 7 shows an IV container scan initiation display. The display has a soft-key display
68(a) and 68(b), as well as a help icon 70 for jumping to an IV container information help
30 display page, shown in FIG. 19. A cancel button 72 is also included for returning to the bracelet



FIG 7 shows an IV container scan initiation display. The display has a
soft-key display 68(a) and 68(b), as well as a help icon 70 for junping to
an |V conwaiomsostsf or mati on hel p 30 di splay page, shown i mCEIUS02/3B04 A
cancel button 72 is also included for returning to the bracelet WO

03/ 060805 PCT/ US02/ 38904 14 scan succg¢gsful display shown in FIG 5. To
initiate a container scan, the operator positions the PDA 22 appropriately
and depresses either button associated with the soft-key 68(a) or 68(b) If

the IV h
0 FIGsTg(a) and 8(b) el SO RSB et 5 B Blor e 72"

scan i nfldpRgtaporepriate ssandmsshswhawlmagasocmdduxzidsthpabﬁmy 68@pot 68(by a:) i on
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adni »i shesstdisplayreagesinciides patispt Wyntifmation namber, patizhtinkeng patiete ddafibg,at i on of

th d l. fhat, h t he dat t the 1V 10 h
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poge, kel ok uasptpaes, ke s salibd iny PR dhsal USSR 22,

for reiepirataom tnge anddate, tha\d¢lelery fime and@@até cthe adrimpitration eoutd) The disphgesafdl |V
ncel button 82 are also included.

scan di spl.a Fl G

15 1 Itaiﬁg’ Mot ralction st B ‘5]1"’6‘8?1 fiag eV @ik the drtsiend timsriboFV was
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i nf or mat i on If thetl Vi ssamives notguacedsfal, e PD A eisphss dicaicrde apsivevibiadi Gt 9. tThe;

Aitinelise , hel |
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24, ad\jhﬁﬁm@ﬁ@t&ﬂﬁfsﬁé&ﬁsf&lflvt Qﬁn 89)%19& Qﬁévﬁmm ftzor m%&%%ﬁﬁ&f% gr%ta;l O ¢ h

the | V'scan was successf ul e’ patient 0es no
|V i nfisetededi on, the PDA 22 pI’OVI des the di spl ay shown in FIG 12, allow ng

t he, operator .t o.i back to di sp for scanni ng _the patient bracel et
lab¥ 29 or Iﬁt'?s IW?%W?%?‘W&?SS?“;H%‘F s DY infgrnagiionypr AV duformationrs missing 1

f TR het Prge t ha 25
tg(ra J| ﬁforngltelﬁAIggtggggg&hénat nggﬁgi’ﬁt%ﬁ'tﬁ% dio %‘ \9@ dﬁggélgﬁgu 'dgﬂgl

rescan rseﬁeHSI a‘dvaie wf thehinfeetnatenthihis rr[imﬂmg:atd Alowdihe apa‘ﬁ’d)r pRinbedibacttad ehed S
confir PDA.22. di sgl ays, a manual confirmation screen as shown in

FI G 1§‘(585’°“"Rfst3@’r Iitialiop pags dWRP thtespeekve Relp page or cancel the programming
sequence. The respective help pages, shown in FIGS. 23 and 24, advise the operator of the

20 problem and the manner of correction.

If the IV scan was successful, but the patient information does not match the IV
information, the PDA 22 provides the display shown in FIG. 12, allowing the operator to jump
back to the display for scanning the patient bracelet label 29 or the IV container label 28. This
display also has an icon 81 for jumping to the help screen shown in FIG. 25, which explains that

25  the information does not match and the bar codes 28 and 29 should be rescanned.

If a match between the medication data and patient data is confirmed, the PDA 22
displays a manual confirmation screen as shown in FIG. 13(a). After the operator confirms the
data match, the operator, by pushing the button 91, can advance to the medication delivery
information screen shown in FIG. 13(b). The medication delivery screen in FIG. 13(b) includes

30  soft-keys 83(a) and 83(b). The operator positions the PDA 22 appropriately close to the pump

30 and depresses either button to initiate the transmission of the medication delivery



data match, the operator, by pushing the button 91, can advance to the

nmedi cation delivery information screen shown in FIG 13(b). The nedication
del i very worosmmsdh FI G 13(b) includes 30 soft-keys 83(a) pamds8B8449)4 The
operator positions the PDA 22 appropriately close to the punp 30 and
depresses either button to initiate the transm ssion of the nedication

del i very WO 03/ 060805 PCT/ US02/ 38904 1#5 information fromthe PDA 22 to the
punp 30 via the second commrunication device 38 integrated with or

connected to the nedication delivery device 30, or via the adapter 34 in
embodi Fdemmatignition the PRiABRde ﬂ@zp.unm%) wbtherrseinsizroimnumedtionateyice B8ns i ssi on

di spl a |. S0, i.-pcl udes el.p ican 85 roj ing,to the displ .Shown in
Fla ot PR iR B R B R e PR Son o' PR or

Pr escr babbdifenty itk la@apt 2N THRPTIDAcZcation HOB oBHBhsnIsbiorPdishidy sRHcel icon
87, which return to the 1V container scan page as shown in FI'G  8(a). If

t he medickuies afclpdron &Y fpr jwhpingde theisnday shown smFIG.&%, whirhdsstfugtsithe t he

di spl ay_of., Fl .14.i s _shown on.the P 2 and the j u to
scr g en 666%[05 {/e%‘?dénéﬁhﬁ 3“’?%18518’5 of WL?%CHP@I% 4 B%‘Bﬁ}nefq‘é)&gl &3 %%ﬁgﬁ%gattg%ﬁ@gf een,
and t hg,RiRA a%an¥dl lidonfB79Whilh réfuen B tBOTRY¥omhin& <Gan Bageds sBowh iSFIG |83d), di spl ay
dependi ng on the application or other specifics,”wth information’in each
field. Exahpghemedicaiinsgdliayy infomatien wantransopdersiceessBilly cthe display of FIG.
transm ssi @n_of esanLipiio informati an _are sho in FIGS. 16 and 18. |If
ho ol RAPOBA aas DRA T4 P8 eabeichiney Ted 16 saRenibl Bpettin e Fimiye 1 he
PDA 22adMplay icoli S3drathe @ARhQEredn, AT IR POA 2BGHESHE Ml Galldvar G, whgther an
error was detected, and if so the 15 cause of the error.” If the infrared

t r dAsniisylapdisples depending et Ge applicatips pt etherspedific, with(inforingtiehimmackhfiekdne PDA
22, and the oper.atior may..press the activation button 95(a) .or 95(b) to

r et rangmﬁe%ﬁgélﬁ?l%sl %W%gg‘il}“ieﬁ%qnﬁﬁ ssuﬁcﬁﬁéf“gtr?tl‘,sﬁﬂssg’f’ quﬁ("ei)‘:{}ﬂiﬂ)?%g to the

di spl ajhfsdemidniare fhbfen in 2TGSWY &fd ®xpl ai ns potential causes for the

transm ssion error. The display further includes a cancel button 99 for

returning tH thtmedicsitrageliveryHnformgtioipas fiottitagsipitiad 2@ccessfuldyyithe RIIARewvill

nmedi cati on. deliyvery jnformation, but. di receive a, confir ion from
Uhe. putitay g bt Sivmmbett miereaesd ineiivy pf wiheriaBiror TRS defbat-apdaysortes
15(1k) Ak BEER efroR ClffhdmiaRid th@EmisuidRVAY iddBniphie, MBS @isplg BF RIG.Af5( G  15(¢) .
This help display 101 in the display of FIG 15(b) inforns the operator of

pot ent shawperothe P 2hamnd ey orszaigemei prespihapctivatior bnden 9Hspardi(e)do The
oo oL gtk R S, B SR A0S L 5 ey
i ncl udgp, wiatRetdlahs pSteiHl Shtis R thdRarRRERRIRBIOE The display further includes a

cancel button 99 for returning to the display of FIG. 8.

20 If the PDA 22 transmitted the medication delivery information, but did not receive a
confirmation from the pump, the display of FIG. 15(b) will be shown. The display of FIG.
15(b) includes a help button for jumping to the help display of FIG. 15(c). This help display
101 in the display of FIG. 15(b) informs the operator of potential problems that may cause the
pump to be non-responsive. The operator may then correct the problem and return to the

25 transmit screen by pressing the “OK” button 103.

If the medication delivery information includes data that is outside of the acceptable
parameters for the pump, the display of FIG. 15(d) is shown on the PDA 22. A help screen is
provided (FIG. 15(g)) for instructing the operator to correct a parameter when the help button
109 is depressed. The operator may jump back to the transmission page by pressing the “OK”

30 button 107.



paranmeters for the punp, the display of FIG 15(d) is shown on the PDA 22.
A help screen is provided (FIG 15(e)) for instructing the operator to
correct awpasassv®r when the help button 109 is depresse®CTNive2/389e4 at or
may junp back to the transm ssion page by pressing the "OK" 30 button 107.
WO 03/ 060805 PCT/ US02/38904 16 If the PDA 22 reviews the nedication
delivery information against the patiehf allergy data and finds that the
medi cati on contains an allergy discrepancy for the patient, the

transm ssion_error display of FIG 15(f) w Il be shown. The operator may
jump to the HéhpPDAackasricwn thaimpdication delivgmy) infoymationragaispiile pateenhallgsgput t on
113 for I f . L 5 er. C i.ct or. exi,t the present
or ogr aria L BRE w0t AREAR BrediCor R R RRR e i Heonar Teasons

that  matyarsatisséort difor IR IFIGNDE(E) willesdl shbehy TRE 66&86r Miay lumPtOGe a8k Ng t he
punp are that the nedication is being delivered too |ate and that the

lrredi cat§ceFnisiowa imled(@dwalsriessng ﬁ%! Igselpl tutios, 113 o fu&h@rl plguptiethofihe ge ol
baged " (HeEs Coheids iR e P rtEehE e by JofRREE I Sl PRI o<

of the drug deditivgilteabh M mby cis¥itePTIA SRS hotlidmtddfitelp pRseeéd WRH I egi men.
As di scussed above, the PDA 22 may al so be configured for accessing a

pat i entPrpagmARg tesaaupp aredhat sheyaediesiion ipheing dpliveyed o oamd that the G 20. Thi s

di spl ay_incl.udes.a patj.en i dent i £icat,i fi 0 _and alient activity
field 915?&}53%%5 I \]Rn%{ngtadﬁié‘%ﬁé(% tlogr??rq 'cﬂ@sﬁtlga}r}i Fgggy%fglaﬁﬂ%g%a%ﬁseaf e date and
time ofmaditatidn defiveryaliglad, ﬂeggdaﬂvélsz.nhsédaim@i 18IS pades [FICSS @SR 18y ma$er ol |
buttons are provided on the display for progressing to |ater or earlier
timb@ die apgessed tq displappieispemifies ofghesdrugidelivagy eitgnet tingywith gespectite thexi st ent |
an operator. navi gate through | og pages wusing previous and next

navi gatl?rS%nL})’l%ﬁ{%Ige%G(a) and 96(b). If additional |og pages do not exist,

the PDA di spAg¥fsceddedalibviBihé 2D 2Bfa$ ARWMe banfgg&d B acodbsidd @ pationt g, MRy
also retain a record of d’aHy transacti ons and downl oad the record to an

i nf or meaxaowlesglst ratient log displayas shaven 6 2¢ Thigdisplay ancladestapatienint r al

phar nmac. ter e 0 .as..t i.nt.ain the R record. el ically
er ses MeRtarroS fef Tl @0a nshin Reiv PRl RO h8%e i pEERT ARy AR ar " cotte
reager faMiaotha d&felant MRESIT aaiieltieR]ARb Wakerd iANSbAY Bfeddeq@édiRlly. Scroll

phot ogr aphi ¢ evi dence el ectronically. The PDA 22 may include software to

provi debutteas atel preyigled omthg slisplaysier proetagsing teplater bt ¢arlisr tamesrarslatearil dr ug

ggnmd Eiogaﬁ)%}icﬁg ‘gES%’ 1%‘2 mIHHIYIC <’flclgslg)agiesn grleue()j(f"stegljt,saﬁlo%graio(r) nd rn%%g%%%%gﬁ Poeg &a%gy to
using previous and next navigation buttons 96(a) and 96(b). If additional log pages do not exist,
the PDA displays such a message, as shown in FIG. 28.

20 The PDA 22 may also retain a record of daily transactions and download the record to an
information system, locally at the nursing station or to the central pharmacy computer system,
so as to maintain the MAR record electronically verses manually. In one embodiment, the PDA
is equipped with a 2D bar code reader having a CCD imager and can capture signatures or other
photographic evidence electronically. The PDA 22 may include software to provide the allergy

25 database, drug compatibility charts, and drug handbooks.

The PDA 22 may also include display for programming the pump to administer two or -
more medications simultaneously. Referring to FIG. 29(a), therein is shown page 1 of a
secondary medication data page. FIG. 29(b) shows page 2 of a secondary medication data page.
The secondary medication pages identify the patient and also include fields for displaying
30 information regarding specifics of the secondary medication, as well as buttons for jumping to

the displays that provide for reading the secondary IV label. FIGS. 37 and 38 show screen



nore nedi cations sinultaneously. Referring to FIG 29(a), therein is shown
page 1 of a secondary nedication data page. FIG 29(b) shows page 2 of a
secondar ywoadioemdi on data page. The secondary nedi cati onPpoagss2sstentify
the patient and also include fields for displaying 30 information regarding
speci fics of the secondary nedicationfy as well as buttons for junping to
the displays that provide for reading the secondary IV label. FIGS. 37 and
38 show screen WO 03/ 060805 PCT/US02/ 38904 17 displays associated with a
mul ti pdieplagciseadiatod withrf haltipRirhalicatifn coifdsiation. FAsGho@A.in FI@. 3o dierdidired

medi cations_are selected. In FIG 38, the primary and secondary nedications
are semedgaipns apg eiscted (8 FIG 3, e, pranars pnd seeendery piedisadonstaseselfcissl ays, and

respective PDA | of the
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one another. FIG 32(b) shows the correspondi ng help page. FIG 33 shows a
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change di spl aé of FIG 2}% FIG 34(c) shows the help displ ay provi ded
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pr Q0" aREHpPE thd\QecBidiRy WetiftatinPyeyBa k&3 thas d1§t8f8fy€tff'1“14}93 .F1G. 33@ fowd he PDA

22 15 automatically pronpts the operator af two medication bar codes
have biéehelpatismiasdprovided éondaplyvarbal Fatech@gealisplayt t he operat or does not wi sh

t d nmedi t.ne, PDA . 2

menus for priStaadt RGO TR EEsesTRE b iode TipalRaTh R elunawE WekpEi on.
or retfy @fdggathﬁlﬁgm ipGinbivaith &férxﬁ&ﬁcauaﬁf BIGS.MG(4)Q 36(Pshd ) flow Ehdrizeor
operator wished to proceed with two nedications, the PDA Zzgé)rorrpts t he

oper at mgtaunnmgltheamnp\mtbﬁwmdmtwm Rederrisg toFKs 366, the PRéY 32 and whi ch i s

to e secandar na cance ng of the
purts ot SRR St P PR e P i R SRR Conodi mont
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del i ve22displays hserisaof epmon/rinanus Her precredingtwithegithet the @5t or Fepond seansedr nay
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nul ti - proceed with two medications, the PDA 22 prompts the operator to indicate which medication

20 isto be the primary and which is to be the secondary. The operator may also cancel the
programming of the pump at any time thorough appropriate button selection. In one
embodiment, the operator may scan the bar code 39 on the catheter 37 by the scanning device
36 on the PDA 22 to confirm thét the medication 27 is being delivered to the patient via the
correct catheter 37. The operator may also scan the bar code 31 on the pump 30 by the scanning

25 device 36 on the PDA 22 to confirm that the proper pump channel is being used if a multi-
channel pump is utilized.

The system of the present invention provides a method generally comprising the
following steps. First, a medical provider such as a nurse scans the patient bracelet 24 with the
PDA 22 and captures the data listed above. The nurse then scans the IV bag label with the PDA

30 22 and captures the corresponding data listed above. Having received the data, the PDA 22
reports a match or mismatch of the patient bracelet 24 data with the IV bag 26 data. If-a match

is confirmed, the nurse then downloads the data received from the patient bracelet label 29 and



channel punp is utilized. The system of the present invention provides a
nmet hod generally conprising the followng steps. First, a nedical provider
such as awpus®eosstans the patient bracelet 24 with the PPRPATARABRILApPt ures
the data |isted above. The nurse then scans the |V bag | abel with the PDA
30 22 and captures the corresponding fgata |isted above. Having received the
data, the PDA 22 reports a match or msmatch of the patient bracelet 24
data with the IV bag 26 data. If a match is confirnmed, the nurse then
downl ogglsrvt B HRL12846 BRI MAGichRMY JTEvik tlel sefindRbatRinttatibaldelice 98 anekried

03/ 060805 PCT/ USO2/ 38904 18 the |V bag | abel 28 to the infusion punp 30
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| abel al so containing instruction of delivering the nedication, and the
nmedi cation and patient data being provided in machi ne readable formats,

t he nedi caDiodmeded i very system conprising: 10 (a) a nedi cR®CTAES02/38904 n
comuni cation with the nedication container, the nedical device adapted to
delivering the medication fromthe cogtainer to the patient, the nmedica
device having a data port for receiving information; and (b) a handheld
conmput i ng devi ce having neans for reading the prescribed nedication data
and t heigp@aki ent data and conparing the data to confirma match between the
15 medi cation data and patient data, the handheld conputing device having a
transmtter capable of° transmtting the nedication delivery instruction
fron1tﬁﬁa’an helg.qonputing device to the nedical device wherein the

medi ca PiC¥™MPE "adapt ed to deliver the medication to the patient
according to the instructions. 2. The nedication delivery systemof Caiml
wherei n the handhel d conmputing 20 device is a personal digital assistant.
3. Fhe nedi tati oA medicationydelyary eysterh capablenoficonayniating laad magdhinge r eadabl e

data of the prescr.ibed di cat i nd the.ipnstructio . delivering the
prescr Pfﬁéﬂm?ég?@‘ﬁt%ﬂ %gl}agr%@%a Eslt ?Ef%ﬁﬁ% § Wﬁ’kflflgé% Og’gat”:%e& ?]Pf%lﬁg ﬁ“ﬁk“%‘%ﬁﬁ‘%ﬂ
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encodi ng technol ogy, radio frequency identification technol ogy, magnetic

st r i pekbelralse®ntaiping insopriiawdf dehsering the medivation. tahd thetraediersion gnd palientopt i cal
hol ograns, 4. The di cat i on jvery system.of.Claim1l erein the machine
adapfh DpE aE A B SR AFS R B O B SR ARUD SVUrD SRS on
arggcoded i ppyt Wou BRABHAAR] in BAMERGRSH with R eMBA madohfimed otht ¥Rid}aBYy St €M
of Claim1l wherein the nmachine readable patient 30 data is coded in a

f or mat dewiteadapttdito deliveniag gheonpdicasionifein thy cohtairer toethe phtdent dbelesdicaldevice

di mensj onal har codes, %rj nte d%ta_%%odi ng technol ogy, radio frequency

i dent i P38 P _ﬂta\RB‘%QWS 85 K92748904 20 technol ogy, magnetic stripes

or tapes, Ogcg't Pahhgﬂcﬁ{eﬁ%o%pu"tiﬁg%ﬁbé h&ing BehRabPAYding itk MBidribadl  hol ogr ams.
ion

6. The nedi elivery 'systemof Claim1 wherein the machine readable
pat i entmeditation data endithd patiertt watadindemsipaning thb datado desdirmsa matcibetwasditaat | on

o g AR A ae apd beiedt duit 2 SarBntl ohrbiitg IVAE hafing AR bRl 8 ' © 2

transmitting the medication delivery instruction from the handheld computing device to the

medical device wherein the medical device is adapted to deliver the medication to the patient
according to the instructions.

2. The medication delivery system of Claim 1 wherein the handheld computing

20 device is a personal digital assistant. '

3. The medication delivery system of Claim 1 wherein the machine readable data of
the prescribed medication and the instruction of delivering the prescribed medication are coded
in a format selected from the group consisting of: linear bar codes, two-dimensional bar codes,
printed data encoding technology, radio frequency identification technology, magnetic stripes or

25  tapes, optical character recognition technology, and optical holograms.

4. The medication delivery system of Claim 1 wherein the machine readable
prescribed medication data and medication delivery instruction are coded in two-dimensional
bar codes.

5. The medication delivery system of Claim 1 wherein the machine readable patient

30 datais coded in a format selected from the group consisting of: linear bar codes, two-

dimensional bar codes, printed data encoding technology, radio frequency identification



8. The medi cation delivery systemof Claim1l wherein the second | abel of
patient data is a two-dinensional bar code integrated with text. 9. The
medi cat i owodalososes y system of Claim 1l wherein the first | Zoglusot/38900

medi cation data is a radio frequency identification progranm ng integrated
with text. 10. The nedication delive systemof Claim1l wherein the
second | abel of patient data is a ratio frequency identification
programming integrated with text. 11. The nedi cation delivery system of

Claim i : eadt d hHqu I .data, the
medi catjfelcgﬂagg* ,ﬂe%é}%tlgﬁfg@%éﬁa}a%: @%%g%a [ gerr]? éc&%@gm?g&se egf%%ﬂ%?g%r om t he
group @Gelvgislid.ng of . bar code scanners, radio frequency identification
readers, nagnetic_stripe or tape readers, and optical readers. 12. The

medi cat i on Qel i vy masiigation delivary sysiem aheleand wheseindhgmacling readablgipaticet
pr escridQ%q ggd%ifiqﬁtﬁ‘é’g'ﬁﬁg%{éﬂ%ﬂa}gﬁc di cal delivery instruction, and the
ata o

pati ent d conputing device is a two-di nensional bar
codes scanner7, 20 The.medieativhdelivdry systeteblf @Rin 1swisdreimtlad fifst Bbehaf wherein the
transmtter of the handheld, conputing device is an infrared transceiver.

14. Théusdiatiendrigrs abre-dangnsiopak karcede igfegraiedwith&€i n the medical device is
an electrogic | Wq%%%ﬁ%ﬁﬁeli\;e?& %ﬁgng\x/pﬁglaﬁﬁtl'%réiﬁ'thé’?e%gn@éﬁ%l%@q ?L Caiml

wherei n the fredi cation delivery urther has an adapter

facili tpatieht dbe i o twoHdiraadsicnal betcodemtdghaedwitdliadtd conputing device and the
medi cation delivery device. 16. A nedication deli v_er% system conpri si ng:

l(a%) a cont aPner Hdledneicasiopsgliveay pystem phlagm drwhaiein thaadiishigbel ofi r st bar code
br offbc AN 0B if £ AAb ki AL R ERONR Bl QB OH A B RES, ©

(b) a tag adapt edHeandikcationdehyerf syptini 6NClairh Hewlarein hisvieogndlabeednd bar code
| abel in machine readabl e format containing patient data; W 03/060805

PCT/ Uspeiigideie is 2 adie freawencyifidestifeation proarampnainingeated wHhith t he

nedi cati on nt ainer.. 1.he - dal | . i I omthe
cont ai ner t ?t he fg“%ﬁ‘ee‘fﬁ ?1\9?;1&%};%0 ?’Es%{nggféﬁﬁgqi"F#egésllnﬁeemg%%ptgﬁtgé@ﬁ%ft% | east
one delprasefivedciadibgion @i thd@editition ielivery istriatich, pAd patlent dite baselecrd

i nformation; and .
15 from the group consisting of: bar code scanners, radio frequency identification readers,
magnetic stripe or tape readers, and optical readers.

12. The medication delivery system of Claim 1 wherein the means of reading the
prescribed medication daté, the medical delivery instruction, and the patient data of the '
handheld computing device is a two-dimensional bar code scanner.

20 13.  The medication delivery system of Claim 1 wherein the transmitter of the
handheld computing device is an infrared transceiver.

14.  The medication delivery system of Claim 1 wherein the medical device is an
electronic infusion pump.

15.  The medication delivery system of Claim 1 wherein the medication delivery

25 device further has an adapter to facilitate the communication between the handheld computing
device and the medication delivery device.

16. A medication delivery system comprising:

() a container holding a medication, the container having a first bar code label in
machine readable format containing medication data and a predetermined set of pump

30 instructions for delivering the medication;
(b) a tag adapted to be worn by a patient, the tag having a second bar code

label in machine readable format containing patient data;



5 (d) a personal digital assistant having a bar code scanner thereon and a
data transmtter thereon, the personal digital assistant configured to
scan t he Wworosietses code | abel and the second bar code | alrelr/tsazi3g90npar e
data fromthe scanned | abels to confirma match between the nedication
data and patient data, the personal gé'lgital assistant transmtter capable
of transmtting the predeterm ned s of punping instructions fromthe
personal digital assistant to 10 the infusion punp wherein the punp is
adapted to liver. i i - bk i . r.di }?ﬁn
instructi ongcs 17(."31[l eﬁ(r)re ?I'(I:lgﬁ]irl%n gﬁllc%%@y%gﬁg{rﬁdé@ ggfrlnﬁ%gf’\%é ei% in the
cont ai a@ptédtoaklivef théagdradod fremrtheltamdinano e mkientWigla vgthetds thelihfision

medi cation delivery systemof Caim 16 wherein {he ‘Jag copt ai nj ng pati ent
15 dat Bump havine ak lepeong dslivey chamgh andhs pgPhREIg A atsport g@.feﬁfﬁf redi cat i on
del i vet Claim 16 wherein the machi ne readable format of the
first blﬁ?ﬁ%%%gl%a t wo- di nensi onal bar code. 20. The nedication delivery
systsem of C(@ m apembealeiigitdl hssistan haviag b dadaide scarher theteontnd Adatsecond bar
code is a two-di'nensi onal bar_code. 20 21. The nedi cation delivgb%lasrydstem

of O aitensmsittaniberson, the persppal digitabassisint copbigpeedtp seandhe Grst barpode

t wo- di rensi onal i t i t I J | ivery
Syst BTty s Ve Pad fH G pRELEEE i e Phiea ey RO AR bR

t wo- di geaktdealonkiata addrtiemntdag deqetravhalidigiet hssistaht thhenitercapableofi del i very
systemof C aim 16 wherein the bar code scanner of the 25 personal digital
assi st densmitting thapredeieanined e of papsgdastacHpmsiromshe perspnahdigitalassigiant to
deljvery .Syst i k£l - 1L per sonal

ai i e ERLATR Shae ¢ pRG3S 1okl AR AR R0 B pelién PO 2 Do
for reggdotding to thefigstietibey) is an infrared transceiver. 25. The nedication
delivery systemof Claim16 wherein the infusion punp further 30 having an

adapter to fldci | (Thameedigation dekiany svstanppl Glatmd 6 wherwn grths spntpings iiapdV
i.nf usj WD 03/ 060805 PCT/ US02/ 38904 22 26. The

?rzzl: if’ﬁ?‘%ﬁgad] itx‘?egi%?ng%s[ & o&ﬁ%péi m 25 wherein the adapter of the infusion
punp furt herigpr ovihdini@lidafibh dekeebrd s stent 6f014lth d 8 vilRFeih dievag bortthiaing patisiton
PH nl% ar(]igtatig S braFc):SIEats gdggledqg Ietwécl)lm %}? %Ilesl;[ataigl;[.t:

19.  The niedication delivery system of Claim 16 wherein the machine readable
format of the first bar code is a two-dimensional bar code.

20.  The medication delivery system of Claim 16 wherein the machine readable
format of the second bar code is a two-dimensional bar code.

20 21.  The medication delivery system of Claim 16 wherein the first label of
medication data is a two-dimensional bar code integrated with text.

22.  The medication delivery system of Claim 16 wherein the second label of
patient data is a two-dimensional bar code integrated with text.

23.  The medication delivery system of Claim 16 wherein the bar code scanner of the

25 personal digital assistant is a two-dimensional bar code scanner.

24.  The medication delivery system of Claim 16 wherein the data transmitter on the
personal digital assistant is an infrared transceiver and the data port on the pump for receiving
information is an infrared transceiver.

25.  The medication delivery system of Claim 16 wherein the infusion pump further

30 having an adapter to facilitate the communication between the personal digital assistant and the

infusion pump.



27. The nedication delivery systemof Caim 16 wherein the delivery channel
of 5 the infusion punp has a third | abel containing channel data

i denti f yiwg oBloeosehannel , the channel data being in a mackRchasozasdabl e
format to be scanned by the bar code scanner of the personal digital
assistant. 28. The nedi cation deli ver%/2 systemof Claim 16 wherein a
pharmacy information system generat€% a print stream containing the

medi cati on data and the predeterm ned set of 10 punp instructions for
delivering E J Abah oded
Wth the data and o ceri<Alion BARHRSERof CRirh 3 Sl 1 G LTShe sl
medi capump fdﬂhm\{ﬁmdmg siifeared datp comimgicaiar) barweedhe atfusion pomp andnére
containing a prescribed nedication and a first |abel containing data on

t he pr ®ssprAdigiibaiststant-on, and instruction of delivering the prescribed 15
medi cati on, 2t7he e dincalda g%ﬁéﬁ%ﬁ%&téﬁ?{)?ﬂhﬁqa v&l%l‘ i ﬂ{eé'ieh@&g cHEﬁﬂePGf bei ng

provided in~achine Tea atagaape e worn

pat i€nthe ﬁahﬁldrqgmliﬁwasnghﬁd sebevhtdining lchamel dataidegtiyateathe ohambb thwdhameﬂ t he
patient data being provided in machi ne readabl e for mat ; handhel d
conput idatg being ine mpchi e rogslableAEMatae be scpanerhbyt the bar eade st ﬂ@@??ﬁrts?% dat a,
t he me%tc ion.delivery instruction, and the patient data; neans for

stori ng% edddta,” and neans for comuni cati ng with other electronic

devi ces; an@g(d) Tie mbdicitioardetivesdystainiof Claial 16/ehgreidevphaembgninfogmptien neans
for communicating 25 with the handhel d conputing device to recgeive_.the

medi catsySrmdEsnerates ¢ PRAGITeaEt GOBFUNAS Hiehricatan drieand thamredeteraingd Yo et ¢ he
presgri bed di n n a

Ot TEt apnarisgar B b B B DR e ARt bIRABELE cntddba
channelygithne delaintl igstroefisth@rived i the peintidrebde reads and stores the
prescribed nedication data and the patient data, perfornms a matching check
bet ween t he 29¢ esch misdigaiieniddivenoy sgE eomminghe 30 patient data to confirm
a match, an t o the

el ect roni ¢ gr%) c%t??% %?ll 5/%? cg%gfn%gad I?rgsc %H }élg?%t% d&?%fgﬂ&lg%l to the

pati entconﬁﬂﬁi%ﬂﬁ@@ﬁ% ﬂ?éiﬂ‘lb@ﬂﬁfeaﬁgﬁﬁl a12<81n3@ucti’6h©f deldvmgltmptdﬁinbeér y system
of Claim 29 erein the nedication container \/ bag, e prescribed
med] T atmesticationsthe medigptien data and medication delivery 1nstruct1on eing prov1 ed in machine

readable format;
(b) a tag adapted to be worn by a patient, the tag having a second label containing data
on the patient, the patient data being provided in machine readable format;
(c) a handheld computing device with:
20 means for reading the prescribed medication data, the medication delivery
instruction, and the patient data;
means for storing the data; and
means for communicating with other electronic devices; and
(d) an electronic medication delivery device having the means for communicating
25  with the handheld computing device to receive the medication delivery instruction from the
‘handheld device to deliver the prescribed medication in the medication container to the patient
via a catheter, the medication delivery device having at least one delivery channel;
wherein the handheld computing device reads and stores the prescribed medication data
and the patient data, performs a matching check between the prescribed medication data and the
30 patient data to confirm a match, and communicates the medication delivery instruction to the

electronic medication delivery device to deliver the medication to the patient.



31. The nedication delivery systemof C aim29 wherein the nedication
delivery device is an infusion punp. 5 32. The nedication delivery system
of ClaimwDosoerses n the tag containing patient data is aPoraset/agooadapt ed
to be worn by the patient. 33. The nedication delivery systemof O aim 29
wherein the machi ne readable data of_.jhe prescribed nedication and the
instruction of delivering the prescrifted nedication are coded in a formt

selected fromthe group consisting of. linear bar codes, two-dinensional
bar 10 code pr iRt . ofelo] | radig fr J .
D o 30, A 0EA RSSO RLAMN i BRI o,

I ecogniahTVbag SBb REdsOibed médicAiphiical I\hgtuggr ans. 34. The nedi cation delivery
system of Cl aim 29 wherein the machi ne readable prescribed nedication data

and nedi cat 3én ddiheveadjcating delivery systea ef Cloire d9 iwhersjiythei medieation slelivass

codes. .15 35. Th ication delivery systemof C aim29 wherein the
nach!‘n(ge‘rﬂg% aﬁ’llg_ﬁlsg)glt |u§1rﬂ' data is coded in a format selected fromthe group
cong sting ab, | iMeaiediartion aeidfery siweem 6f ORIE 29 Mblerdd@thea it €sntaifinigPatiehtdat a
encodi ng technol ogy, radio frequency identification technology, nagnetic
st ri peslaris g fpasslet agapteddp be mrmby te peiegni ti on t echnol ogy, and opti cal

hol ogr ans. 36.+The medi cation delive S e f i 9 i n.the
nmachi ne reaégbl e %ﬁqdéﬁ?ﬂoa%léve{%sg e&[éaf?,lr?n%{égwgl:e %e%%e%ﬂ%ar\ré@%% ec{s]a‘.ta 37.
The negiartrederided hegickticyaidane ﬁfsu@tmnmfa&i%gm@rbéwibfed afedidafibiehreand t he
second | abel are generated by a software intertace application that

ut i | i zesdedia agformat sdlgeted Stonemerdupcensistitgselitiesar barfcodantwerdimeasianal bars 38,

The icatio livery.system of C.aim?29 wherein t.he means of readi th
or LT PR pafled Be SRC R RU Ry, o B ORE Sl PR PRI oG mdaBR (e
pat i entstrfRk 8r fbed, BticaN eRGh@EGepMRibni tBchndREY Cetidioptisfhotdesd.r om t he group
consi sting of: bar code scanners, radio fre%uency identification readers,

magneti c st Pépe drhetegsécationdelivery systenopf Claih 2P edgrain theggachineaeadadiecat i on
delivery systemaf C ajm 29 wherein the neans of readj he .. 30 prescri bed
rech oo Bectepon ol S GER08 pVer E R R e S b iR PrE o o
the hagdhrled conputing device is a two-di mensional bar code scanner. WD

03/ 060805 PCT/ US02/ 38904 24 40. The nedi cation delivery systemof Caim 29
whelei n t he 36i r stTheamgstication delivery system of Claim 29 wherein the machine readable

Pt

patient data is coded in a format selected from the group consisting of: linear bar codes, two-
dimensional bar codes, printed data encoding technology, radio frequency identification
technology, magnetic stripes or tapes, optical character recognition technology, and optical
holograms.

20 36.  The medication delivery system of Claim 29 wherein the machine readable
patient data is coded in two-dimensional bar codes.

37.  The medication delivery system of Claim 29 wherein the first label and the
second label are generated by a software interface application that utilizes the print data stream
from a pharmacy information system.

25 38.  The medication delivery system of Claim 29 wherein the means of reading the
prescribed medication data, the medication delivery instruction, and the patient data of the
handheld computing device is selected from the group consisting of: bar code scanners, radio
frequency identification readers, magnetic stripe or tape readers, and optical readers.

39.  The medication delivery system of Claim 29 wherein the means of reading the

30 prescribed medication data, the medical delivery instruction, and the patient data of the

handheld computing device is a two-dimensional bar code scanner.



contai ning nedication data is a two-dinensional bar code with integrated
text. 41. The nedication delivery systemof C aim?29 wherein the second

| abel cowDaB/608g5 pati ent data is a two-di nensional bar c®d#/us02/b804
integrated text. 5 42. The nedication delivery systemof C aim29 wherein
the first |abel containing nedication data is a radio frequency
identification programming with integrdated text. 43. The nedi cation
delivery systemof Caim?29 wherein the second | abel containing patient

data is a ragho f 1d 1L O Lt had D rated text, 44. The
medi cati on derl’ verﬁgg}sﬁ%glt%é%&no?&%e& sﬁ?'tfbj %@?@f %é x{vh%% }Pe%%ﬁgirﬁtg%%el 10
comuni eattdiniggwhédicatioh datag & ok6-dithénsibanl e SodeSwitly intéifrad @ktt r ansmi ssi on.

45. The nedication delivery systemof Caim29 wherein the handheld
conputing délsi ceThemgdisati iveryi systenn of{daims2hwhereingthe Feponddabet at i on

del i ver ] I: A i dj i,on _delivery device further
conpri s?oﬁgﬁglkg?&g%%tgﬁ%tlgbE\g%ggﬂ?%rgsf@atQe cgoen%%ﬁlirgg r?tgﬁt tween t he handhel d

15 cenputi ngdzlevi The mpdichtivh didesadysem cfatlhiverywHeéinclle fifsf labkhe medi cati on
delivery systemof C aim46 wherein the adapter of the nedication delivery

devi ce ¢antaipag medicatian dataiing rasiefeqeney Wentihinalienplogranyaingswith ifiegrated text.

medi cation dglive 4 and. t he hand d c ting,devic 43. The

medi cation def’i ye‘rﬂée fs;lgés{ltcgt%noéle%&egi 8%81551 Q/q\/re%?lg} %ﬁ%‘e fé%ﬁoflg%ab&gl ivery 20
devi ce fusainiugpafibi daadsn eddio freq@hcs RAfEatidA WithdnRgtddd dxd. abel cont ai ni ng
channel data identifying the channel, the channel data being in a machine

readabl e forfht tShomedicatipmddivery systemtHClpanthwhereinghp meangfodevi ce. 49.

The dication delivery system.of Cl ai.m29.wherein {he catheter having a
foul P CqiRptcatg itbisr SRR R EIEs & DA R RN Cat net or , ¢ he

cat het er dat#gs bei THe mBdi@atiGCAliNEryXysteRadaihies JPWHGkinHe BEndheRIMpuiag t 0

t he handhel d conputing device. 50. A nedication delivery system capabl e of

conmmuni éeviderig apatsonaltdigitahassisanéscri bed nedication data froma first | abel

cecond | abel *6n albegedRiRl B3 el R E b B b e Ertiof At ot °
| abel  alifoecfanthé ddnifisingShladebteORd MREiliAR) thy BshAdnichAfor B4WES 1heRandHfl t he
data and instruction being 30 provided in nmachi ne readable fornmats, the
medil & at ¢asppudiaigi dewicy and heapsdientionidslivagy deyies a handhel d conputi ng devi ce
W th: VO 03/ %3.080%5 ncl-é-éilge%’ozl{ (f’e%%gr%' sygtgm of Claim 46 wherein the adapter of the

medication delivery device further providing infrared data communication between the

medication delivery device and the handheld computing device.

48. The medication delivery system of Claim 29 wherein the medication delivery

20 device has multiple channels, each channel having a third label containing channel data
identifying the channel, the channel data being in a machine readable format to be transmitted to
the handheld computing device.

49.  The medication delivery system of Claim 29 wherein the catheter having a fourth
label containing catheter data identifying the catheter, the catheter data being in a machine

25 readable format to be transmitted to the handheld computing device.

50. A medication delivery system capable of communicating and matching
prescribed medication data from a first label on a medication container holding the medication
and patient data from a second label on a tag adapted to be worn by a patient wherein the first
label also containing instruction of delivering the medication, and the data and instruction being

30 provided in machine readable formats, the medication delivery system comprising:

(a) a handheld computing device with:



means for reading the prescribed nedication data, nedication delivery
instruction, and patient data; neans for storing the data; and neans for
comuni caworg/oedsoh ot her el ectroni c devices; and 5 (b) anPerasSnL/a89L

medi cation delivery device to deliver the nedication to the patient;

wherei n the handhel d conmputing device_reads the prescribed nedication data
and the patient data, perforns a nat 2hi ng check to confirma match between
the prescribed nedication data and the patient data, and communi cates the
instruction of deljverd . r ibed .nedication.o.the nedication

del i very device teljgbaéjg Ifég\}g?&lgﬁg%rpg%ﬁgg?cf%lﬁdﬁl (%E%Blefi}fﬁ{“.’n %ﬁl"g’i}f The

medi cati on deastiuctioy, Sy Paseat@atal! ai m 50 wherei n t he handhel d conputi ng
device is a personal digital assistant. 52. The nedication delivery system
of O ai m 50 wher enpansiier siesingsthe dataradi ng the prescri bed nedication data,

t he nmedi cation deljvery instruction,..a tient data is.selected fromthe
group consi sting A&%@ggéa{tfr(:.oggaléln%aélélﬁr%ﬂ’s&g?rgeg?cgofntcé%mﬁ%ﬁniidenti fication
readgrs, 15 (BRgnedd deckohichfiediéationleliv@ndevise torltfivaiihé fRHichBIR tBe patent; The
medi cati on deli vert%/ system of Cl aim 50 wherein the nmeans of reading the

prescribed rdreiathokindheld computingdivics reatls|the/prescribad tredipatiom data aud thee

pati ent f I onpput i devi is a two-di nensional .bar

Dat | ent el b AR RO L D R e S LT 8
means  fdata andGhe€ pATBAD HARANE GoMintuhitdighc B@EHOADBE BelfRUKE B fréschived N 1 ar ed
transm ssion. 55. The nedication delivery systemof Caim¥50 wherein the

nedi catiticagion ity roymediention deliverndedretot delimerthe nfedisaidon todhppattene el ectroni c
i nfysi on pu havi.ng at |.east..one deliv . annel.. 56. medi cati on
del |H\§/er y syrsgtiem \é];he%]%‘fl?ﬁtlgg%\ﬁh‘é%FW%?’[H@?{;é@\%@rW e&%m?graﬂgﬁgd 58mppng

el ect r aleiiee sy perbdial Bialthl RF¥iapg a third I abel containing channel data
identifying the channel, the channel data being in a machi ne readabl e

format to bé2t r arldiwimediention delireery aystitne b Clabmriduliengin thevineans f&7readihg the

tovi oo PrarrRetmkEGHtia e Renedi ol sty Fisfpicon andihenf e Slrclsds wven
the harfﬂﬂ@ﬂ%ﬁ“p%uég&mawﬁh@aﬁ @glvéda@ sedthetsNRAIPRfuRAdy R LMEH YeadG¥] Cce. VO

03/ 060805 PCT/ US02/ 38904 2
15 magnetic stripe or tape readers, and optical readers.

53.  The medication delivery system of Claim 50 wherein the means of reading the
prescribed medication data, the medical delivery instruction, and the patient data of the
handheld computing device is a two-dimensional bar code scanner.

54.  The medication delivery system of Claim 50 wherein the means for

20 communicating with other electronic devices is by infrared transmission.

55. The medication delivery system of Claim 50 wherein the medication delivery
device is an electronic infusion pump, the electronic infusion pump having at least one delivery
channel.

56.  The medication delivery system of Claim 55 wherein the delivery channel of

25  the electronic infusion pump having a third label containing channel data identifying the
channel, the channel data being in a machine readable format to be transmitted to the handheld
computing device.

57.  The medication delivery system of Claim 50 wherein the medication delivery
device further having an adapter to facilitate the communication between the handheld

30 computing device and the medication delivery device.



58. The nedication delivery systemof C aim57 wherein the adapter of the
nmedi cation delivery device further providing infrared data comruni cation
bet ween tWwe o3feptati on delivery device and the handhel d ®ompisnz/ssyo4evi ce.
59. A nethod for nedication delivery conprising the steps of 5 (a)

provi di ng a nedi cati on contai ner cont %ni ng a prescribed nedication and a
first Ilabel containing data on the prescribed nedication and instruction
of delivering of the nmedication, the prescribed nedication data and the

instruction 33 defyieugédioioh Me1iGS is§ath QR CLBRI SY9REGH ilethabfar BRGRI Ne
readabl e format; (b) providing a’tag adapted to be worn a patient, the
t ag havhedicaiionalebvety ldatie¢ further pomidnginfrgredatate cofnnidcapianibetvieen tee pat i ent

data being provided i.n .machj ne readaple formgt;. (c) providing a handheld
conput ilﬁﬁgﬁ?&?ﬂéfgﬂwryﬂf’wﬁ%%‘?fgt%fé'fm‘ﬁ’@%‘ioﬁﬁ’uﬁlﬁg PY€Scri bed nedication data and
medi cation dgli VEAmeﬂid‘debfM@Hk%ﬁdéﬁ%ﬁé&g{gigﬁ%ﬂlléagﬁis @nhd patient data from

the second | abel; neans for storing t nd 1 nstruction; and 15 neans
f or Tomuni da} i ngravitimgamdedicaionwottatwer tantaining i pe¢sexibecomedicatizmi and :; firaind

(d) the handhel d c utjng device readi.ng the prescrjbed nmedication data
and nﬁeﬁeia?%n%%%} C TEREd pisfiicat sthjcfigg of gegléflefm% 8§'i9he handhel d
conput i ; i I iaant ; . and 20
(1)t e P PR b o R ol ARk SPATREARE 1 eABlicaich

conf i r rhiemg rirbrd dedrin ohchivet reedable foematr escri bed nmedi cation data and the

pati ent dat 60. The,. nmet hod  of im59 further conprjsing the step of the
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15 means for communicating data and instruction to other electronic devices; and

(d) the handheld computing device reading the prescribed medication data and
medication delivery instruction from the first label;

(e) the handheld computing device reading the patient data from the second label;
and

20 ® the handheld computing device performing a matching check and confirming the
match between the prescribed medication data and the patient data.

60.  The method of Claim 59 further comprising the step of the handheld computing
device communicating and downloading the medication delivery instruction to a medication
delivery device to deliver the medication to the patient.

25 61.  The method of Claim 60 further comprising the step of the medication delivery
device performing periodic checks of the operating parameters of the medication delivery
device against the medication delivery instruction downloaded from the handheld computing
device to ensure the operating parameters are within the ranges set by the medication delivery
instruction after starting the delivery of the medication.
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62. The nmethod of claim®60 wherein the first |label is encoded with the
prescribed nedication data and the instruction of delivering the
medi cat i owodefsosesl froma print stream generated from a poarrsezysos
information system 63. A nethod for nedication delivery conprising the
steps of 5 (a) providing a nedicatiopycontainer containing a. prescribed
nmedi cation and a first |abel containing data on the prescribed nedication
and instruction of delivering of the nedication, the prescribed nedication
data and thg2.i nsTheigikihed oftlafie b0 et engthe FRstEsH Bainbeded wWigh the passeMbéeled i n
machi ne readable format; (b) providing a tag_adapted to be worn by a
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pat i enmediegiiondgdp snd the insiueisano{dielivesiig tha medisption derivgd damea pinttseapat i ent |
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nmedi cation gRt a Anfeth®difcs atddatige ety compifidguBd kteps 6 om t he first [ abel
and patient data fromthe second | abel; neans for storing the data and
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fromthe second l[abel; (f) the handheld conputing device performng a

mat chi bringprevided aeimaehing reatialde farmat;20 nat ch bet ween the prescri bed

medi cati on ta and.t.he patigen ata; and . 1 andhel d co i,ng device
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met hod for nedication delivery conprising the steps of: (a) identifying

medi cati on @it a oonidingedandheld ¢gammating dpeke witha nedi cati on contai ner 25
contai ning a prescrihed digation,.the first bel, cont ai ni data on the
prescribed nedi c%‘ﬁ“bg or rg%@ngﬁlﬁmﬁs&p})ﬁcﬂmggw%taq %gar?nﬁldn%ﬁc%‘?_g (gfgﬁ?rev,ati on, the
prescri bed medi cati onind@dcionHbnt 1 firktNsiiel bed pARNOIatsiRbMVEBE 5&tdnd Ndel;

medi cation being provided in machine readable format; (b) identifying
pati ent data conmainsddr sterieg e daiadng séuction; and ag adapted to be worn by a

Lent, th d l.abel taini dat. f .th ti i h tient dat
et hg. pr ovi ded | Hesdor gt e fitkslh i BiRiston B Bflyomie sl ng °
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conputi ng devi ce wherein the handhel d conputi ng devi ce havi ng:
medication delivery instruction from the first label;

()  the handheld computing device reading the patient data from the second label;
® the handheld computing device performing a matching check and confirming the
20 match between the prescribed medication data and the patient data; and
(2)  the handheld computing device communicating and downloading the medication
delivery instruction to a medication delivery device to deliver the medication to the patient.
64. A method for medication delivery comprising the steps of:
@) identifying medication data contained in a first label on a medication container
25 containing a prescribed medication, the first label containing data on the prescribed medication
and instruction of delivering of the medication, the prescribed medication data and the
instruction of delivering the medication being provided in machine readable format;
) identifying patient data contained in a second label on a tag adapted to be worn
by a patient, the second label containing data of the patient, the patient data being provided in
30 machine readable format;
(c) performing a matching check between the medication data and the patient data

by a handheld computing device wherein the handheld computing device having:



WO 03/ 060805 PCT/ US02/ 38904 28 neans for reading the prescribed nedication
data and nedication delivery instruction fromthe first |abel and patient
dat a fronwbDle/semednd | abel; means for storing the data amdTiuse2/sse04i on;
and neans for conmuni cating data and instruction to other electronic
devices; 5 (d) the handheld conputing device confirm ng the data and

downl oadi ng the instruction of delivering the nedication to a nedication
del i very devi ce.

means for reading the prescribed medication data and medication delivery
instruction from the first label and patient data from the second label;
means for storing the data and instruction; and
means for communicating data and instruction to other electronic devices;
5 (d)  the handheld computing device confirming the data and downloading the

instruction of delivering the medication to a medication delivery device.



