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syri nge punﬁctlve £ u1d pumping mechanlsm, i.e., positive
displacement of the syringe plunger, to expel fluid from
15 the syringe. This type of pump is generally known as a
syringe pump. -
A vital application for infusion pumps in the
human and veterinary medical field is in the delivery of
chemicals, drugs, nutrition, or biological products to
20 patients. Typically, in these applications, one or more
drugs or other substances are mixed into a uniform
solution in a medical fluid and are then delivered
through an infusion pump into the bloodstream of a
recipient via tubing and/er catheters which conduct the
- 25 fluid from the pump -to the recipijent’s vascular space.
The fluid flow rate or sequence of rates at which
an infusion pump operates are typically selected based on
a desired pattern of drug delivery appropriate to the
specific circumstance. There are numerous factors that
30 should be considered in the process of specifying a
specific rate of fluid flow from a pump at a particular
moment in time. Those factors may include:
(1) the nature of the substance being infused,
including the known pharmacokinetics and
35 pharmacodynamics qf a drug; '




. 5 . af var%ous organ systems, and abili%xmro olerate
A vital application for In u5|on‘%unp In the human veterinary
medi cal field is in iHusian af wasious hiekient SL1uid geolynesi tion, or

bi ol ogi cal pgpdycts dHe HrdAireiie of YdHdrd Vin inkd A8 B RNdFE iy, one
or nore drugs or other substances are mxed into a uniform sol ution

in a medical fluid &t R FRRIAIMP O (#FIRS £F it FHSWRANGR i nto

t he bl oodstream of @eind dmfiissd; via tubi ng and/ or catheters which conduct
the-25 fluyjd omt u t reGi pient. v - space. .

The flui d%| 8&5 r at emg}eosﬁfteeﬁ%eé&g? ?e;%‘gése%gtt’bﬁiiecﬁ?ﬁg%’i FIESGFatAan
operates are typicaldfy the etxrtugl daasthie dtargeta sidse refl dang eaetioin dfas

del i very appropri at Jta %ﬂf I fd L TR S e e 1Y JUHgEr ous
factors that 30 sho&i%&be con%al er.gi(};‘?rp aEt;:lﬁ{e process o? spesgi%;/%n a
specific rate of fl MRPH RhRERAFAKL Aodelmmand fhe prigwnhdtany tine.

Those factors may irgd Wifs infudion arndjornadtHer Hadther SUP A hgired
I nfused, . ir1lluﬁéggfggal%gagk q%hﬂﬁﬁpyinetics and 35
phar maco&fnam cs of ¥ 3’% !
(vi) local practices, policies, protocols, and
regulations; or
(vii) other considerations including operator judgement.
The process by which a patient care-giver takes
20 the above considerations into account and chooses fluid
flow rates for drug delivery from a pump is complex and
if done incorrectly can lead to serious problems. The
process is prone to error, especially because of the
requirement for multiple computations and calculations.
25 The complexities are aggravated by several factors. The
staff training cost and the cost of preparing, updating,
and distributing formularies and policy and procedure
protocols within hospitals is lérge. The difficulty of
establishing safe and uniform practices is compounded by
30 significant local, regional, and nation-to-nation
variations in practice patterns. The complexity of using
such pumps may result in denial of needed therapy to
patients because a care-giver lacks sufficient training,
or does not have ready access or the time to review
35 relevant knowledge or to use other tools (such as
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15 attached to and which electromagnetically modify (i.e.,
program) the infusion pump. These templates are drug-,
drug-concentration-, drug-container-size-, bolus-rate-,
and dose-delivery-unit-specific. The templates contain
knowledge which is useful for end-users in that typical

20 drug delivery doses and dose rates are printed on the
physical templates. For each drug delivery configuration
there must be a separate template. In addition, if a
particular drug delivery configuration will be used
simultaneously on multiple pumps within a facility, there

25 must be available ean equal number of identical
templates, one for each pump.

Other approaches to making fluid infusion pumps
more suitable for drug infusion have included the
development of pumps which contain digital communication

30 ports for external control. These permit the infusion
pump to be continuously cabled to a separate remote
personal computing device. The personal computer can
then run a particular program tailored to provide the
desired pattern of drug delivery appropriate to the

35 specific circumstance. '
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15 drug delivery profile algorithm.

Summary of the Invention
Applicants have recognized both the limitations of

prior drug infusion technologies and the consequent risk
to patients, and have developed a customizable drug

20 library software capability for infusion pumps which
avoids those limitations and consequent risks. The
electronically customizable drug library, either by
itself or interacting with an automatic drug recognition
capability based upon a machine readable label or data

25 carrier, avoids problems of the prior approaches and both
facilitates and enhances the dissemination, training, and
execution of appropriate and customary drug infusion
practices found in critical care areas of hospitals.

In general, in one aspéct, the invention is a

30 system'for creating a customized drug library for an
- electronically loadable drug infusion pump. The system
includes a drug library containing a plurality of drug
entries, there being associated with each drug entry a
set of associated drug delivery parameters and/or drug
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maximum bolus size; and maximum bolus rate. The systen
also includes means for creating a drug configuration
within the customized library that does not exist in the
drug library. The system further includes means for

20 editing an existing drug configuration in the customized
library. In addition, the system includes a graphical
tool that generates a graph for display on a computer
screen, the graph enabling the user to select an
appropriate-drug concentration for a given body weight.

25 The graph is a two-dimensional log-log graph wherein one
axis is body weight and the other axis is fluid flow
rate. There are one or more curves plotted on the graph,
each of the one or more curves being for a given drug
concentration and different doses. The one or more

30 curves are of the form:

Concentration
Dose

Body Weight = Rate x XK,
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circunstance.mode options include milliliter/hour, units/hour,

micrograms/minute, and micrograms/kilogram/minute. The

15 system also includes a list of names of syringe
manufacturers, means for selecting names of syringe
manufacturers from that list and means for adding the
selected names of syfinge manufactures to the customized
.library. The selected names of syringe manufacturers

20 identify syringes that can be used in the drug infusion
pump when the customized library is loaded into the
infusion pump. ‘The system further includes a list of
syringe sizes, means for one or more syringe sizes from
that list and means for adding the selected syringe sizes

25 to the customized library.

Also in preferred embodiments, the system includes
means for representing a set of features within the _
customized library, each of which can be toggled on or
off, and means for toggling on or off each of the

30 features. The set of features includes a drug library
enable flag, wherein the drug library enable flag either
enables or disables, depending upon the condition of the
drug library enable flag, access to the drug entries
within the customized library when the customized library

35 is loaded into said drug infusion pump. The set of
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In addition, preferred embodiments include means
. 20 for causing the system to read pump configuration
information from the drug infusion pump. In the system,
the means for selecting is normally disabled and the
system further includes password protection logic that
serves to enable the selection means but only if a system
25 user supplies a preselected password to the password
protection logic. There are a plurality of access
levels, each of which corresponds to a different set of
access privileges in the system and the system includes a
table associating each of a plurality of users with a
30 corresponding one of the access levels and the password
protection logic uses that table to assign access
privileges to the system user. The system also includes
an access control means for controlling access to the
loading means, wherein the access control means permits
35 access to the loading.means if a system user satisfies a
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drug entry a associate ver ranmeters an
and the access control means permlts access to the

loading means if the approval date and time is later than

15 the system user date and time and denies access to the
loading means if the approval date and time is later than
the system user date and time.

In general, in another aspect, the invention is a

system for use with a computer. The system includes a

20 storage medium containing a drug library, the drug
library containing a plurality of drug entries, there
being associated with each drug entry a set of associated
drug delivery information for configquring a programmable
drug infusion pump, the storage medium being readable by

25 the computer. The system also includes a program that
runs on the computer, the program including means for
enabling a user to select a set of drug entries from
among the plurality of drugs entries in the drug library;
means for enabling the user to add the selected drug

30 entries along with the sets of drug delivery information
associated therewith to a customized library; and means
for enabling the user to cause the computer to
electronically load the customized library into the drug
infusion pump. :
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configuring the programmable controller with the set of
drug delivery parameters associated with the selected
20 drug. -
Preferred embodiments include the following
features. The container is a syringe and the drive
mechanism operates the syringe. The electronicgliy
loadable memory is non-volatile memory, e.g. EEPROM. The
25 user interface includes a control panel through which the
user can program the programmable controller and a
display screen for displaying drug entries from the drug
library. Each of the associated sets of drug delivery
parameters includes information selected from a group of
30 parameters including drug concentration, drug delivery
' rate, drug dose, and bolus size. The electronically'
loaded drug library contains a list of available mode
options specifying the units available for expressing
drug delivery information, and the drug infusion pump
35 offers the user the list of available mode options from
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from which to make a selection when the electronically
loaded drug library is in said pump. The loaded drug
library contains a set of features, each of which is
15 either be toggled on or off, and the pump offers the user
only the features from among the set of features that are
toggled on when the electronically loaded drug library is
in said pump.
In general, in still another aspect, the invention
20 is a drug infusion pump for use with a container
containing a given drug, the container including a
machine readable label, the label specifying an
identifier of the given drug and possibly other
information about the given drug. the pump includes a
25 drive mechanism for causing the given drug to be
delivered to a patient from the container; a programmable
controller controlling the drive mechanism; a memory
for storing a drug library containing a plurality of drug
entries, there being associated with each drug entry a
30 set of associated drug delivery parameters for |
configuring the drug infusion pump; a label reader for
- reading the contents of the label on the container; means
responsive to the label reader for identifying an entry
in the drug library that corresponds to the given drug;
35 means for configuring the programmable controller by
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whi ch can beintwpgirefthsiorrpump including a drive mechanism for
causing the given drug to be delivered to a patient from
. 20 the container; a programmable controller controlling the
drive mechanism; a memory containing an event log; means
for configuring the programmable controller to deliver
the given drug in accordance with a set of drug delivery
parameters; a user interface for operating the pump; and
25 means for creating in the event log a sequence of event
records, each event record documenting a different event
in the operation and/or programming of the punmp.
In preferred embodiments, the events that are
recorded in the event log include occurrences of alarms.
30 A significant advantage of the present invention
is that it enables clinicians to easily customize their
drug infusion pumps by electronically injecting
customized drug libraries and configuration data into
them. Thus, the clinigians can easily customize their
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to update their infu51on devices to reflect new drug
introductions, modifications or minor variants of dosing
15 regimens, local practices with respect to the compounding
together of several medications in one fluid container,
and advances in medical knowledge.
_ The interaction between the internal drug 11brary
and the automated drug recognition capability using
20 machine readable labels provides a seamless link between
drug container-associated information and pump resident
information or knowledge necessary for infusions.
The ability to log pump events and to download
them from the pump to a personal computer enables
25 clinicians to perform automated record-keeping relative
to drug infusion history for a specific patient, and to
collect device utilization information.
The invention offers users the ability (using the
graphical tbol) to perform “what-if" prospective analysis
30 of the impact of a particular choice of drug
concentration or mixing upon the fluid flow rates which
would result if certain doses or dose rates were chosen
for patients of various body sizes.
The invention provides the users with a layer of
35 safety in terms of preventing programming-errors during.
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20 for causing the stemjo re conf ratlon i nformation from
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enables a user to load a customizable drug library and
20 supplementary configuration data into the pump’s EEPROM;
Fig. 7 shows a Main Menu screen;
Fig. 8 shows a Drug List screen that is accessible
through the "DRUG LIBRARY" menu pick on the Main Menu; -
Fig. 9 shows an empty Create/Edit A Custom Drug
25 screen that is accessible by pressing F3/F2 when viewing
the Drug List screen;
Fig. 10 shows a Create/Edit A Custom Drug screen
that contains information for "New Drug", a user created
drug; '

30 ' Fig. 11 shows a Send Configuration to File screen
that is accessible through the Main Menu;
Fig. 12 shows a Mode Menu screen that is .
accessible by selecting the "CONFIGURE MODES" option in
the Main Menu; ' '
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the Main Menu;

15 Fig. 18 shows a Create/Edit Pump Identifier screen
that is accessible by selecting the "CONFIGURE IDENT"
option in the Main Menu;

Figs. 19a-c is a flow chart of the program within
the pump that enables the user to configure the pump to

20 run a particular drug delivery schedule; and

Fig. 20 shows a display screen generated by the
graph1ca1 tool;

Fig. 21 is flow chart of the access security that
is implemented by the computer interface program to

25 control access to the functionality of the program

Fig. 22 shows an authorization sign-off data
structure; '
' Fig. 23 is a flow chart of the access security
that is implemented by the computer interface program to

30 control access to the ability to load a drug library into
a pump

Fig. 24 is a table showing the procedures for
programming the pump when the drug library is not
enabled.
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_(not shown).

On the right side of the infusion pump, there is a

20 pair of clamping devices for holding a syringe 20 that
has a barrel 28, a flange 30 and a plunger 34. One of
the clamping devices is a barrel clamp affixed to the
body of pump 10. It includes a barrel clamp cradle 24
and a barrel clamp slider 26 that can be pressed against

25 barrel 28 to grasp syringe 20 and hold it in a fixed
position. The barrel clamp operates by simultaneously
capturing both barrel 28 and flange 30 of syringe 20.
Also on the same side of pump 10 as the barrel clamp is a
plunger driver 37 with a plunger clamp 32. It is

30 connected to the internal drive mechanism (not shown).
Plunger clamp 32 grasps plunger of the syringe and, when
pump 10 is running, plunger driver 37 pushes plunger 34
into syringe barrel 28 at a controlled speed to achieve
the desired drug delivery rate. Plunger clamp 32 and the
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the person who prepared the drug, the name of the drug,
its concentration, the syringe manufacturer and size, and
15 possibly other drug related information, such as
pharmacokinetic model-based drug infusion schedules and
drug delivery profiles. Pump 10 includes a two contacts
33 which are used to read the contents of touch memory
chip 31 into internal memory. Touch memory chip'31 (also
20 referred to as a machine readable label) is in electrical
contact with two conductor strips 35, each of which is
contacted by a different one of the two contacts 33 when
the syringe is mounted in the pump. The electrical
contact with conductor strips 35 enables the touch memory
25 to transfer its contents into internal memory in the
pump.

The motor which drives plunger clamp 32 is a
conventional DC gear motor driven by a four-transistor
bridge. The drive control system uses pulse-width

30 modulation. 1In addition, multiple safety systems exist
within the motor drive circuitry. For example, the motor-
current is electronically limited; a detected "failsafe"
error cuts off all four legs of the bridge, thus
disabling the motor; and false drive data (e.g. processor
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the list of avail able nod t1ons
several areas. t verlfles that Master processor is

controlling the motor to the intended rate within
20 tolerance limits. It performs "watchdog" checks on
system activity, including timekeeping. And it checks
the motor armature shaft encoder output against the lead
screw’s Hall Effect sensor.
(In Fig. 2 note that multiple signal lines are
25 identified by heavy lines and single signal lines are
identified by thin lines.)
Three types of memory are employed. A volatile
RAM 44 contains program data. A nonvolatile ROM 46
stores the pump operating system (i.e., the firmware).
30 And an EEPROM 48 holds the electronically loadable
customized drug library 59 and supplementary
configuration data, calibration information 63; as well
as an event log 61 recording data gathered about the .
operation of pump 10.
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barrel clamp slider is pressed down over the barrel of
15 the syringe.

The syringe barrel diameter sensor is a linear-
displacement potentiometer that is built into the barrel
clamp slider. 1Its output voltage varies in direct
proportion'to the syringe barrel diameter and provides an

20 indication of the diameter of the syringe.

The syringe barrel flange detector is a switch
that is built into the portion of the barrel cradle clamp
that grasps the barrel flange. The syringe barrel flange
is captured when the barrel clamp is closed. This

25 detector determines whether the flange has been captured.

The plunger position sensor is a linear-
displacement potentiometer, mechanically coupled to the
syringe plunger driver 37. The output varies in direct
proportion to the plunger driver position and is used to

30 determine the distance the plunger has been pushed into
the barrel.

The strain gauge measures the amount of force
exerted on the lead screw drive mechanism, which is
approximately the same as the force applied to the

35 syringe plunger. This information is used to determine
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control l er %¥ the pump’s circuitry and then passes the level shifted
signals to a buffer 49. Level shifter 47 may either be
internal to the pump as is suggested in Fig. 2, or it can
20 be provided in the form of an external adapter.

To load the pump operating system into ROM 46 or .
the drug library and supplementary configuration data
into EEPROM 48, a voltage is asserted on a PRGM program
line 51 to indicate to the microprocessor that a memory

25 load is to take place. Executable code is loaded. into
RAM 44 and run from RAM 44. The executable code sends
the incoming data to the appropriate locations in either
ROM 46 or EEPROM 48. |

Another input for data is a reservoir label line

30 57. This line is used to "read" the contents of the
touch memory label that is mounted on the syringe.

Information from the pump is communicated to the
pump operator through the previously'mentioned display
screen and status lights, represented in Fig. 2 by

35 display block 45.
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<PURG> key 68 selects a purge operation. A <CLR> key 70

15 resets a field to its default value. A <BOLUS> 72 Key
selects a bolus operation. An <EDIT> key 74 enables the
user to alter a previously programmed field. A <LOCK>
key 76 selects and deselects the lock function, i.e., it
locks out all other keys on the keyboard. And a

20 <CONFIRM> key 78 completes a program step or displays
hidden data during a run state (i.e., when pump is |
infusing a drug).

As shown in Fig. 4, the display that appears on
the LCD screen is divided into eight fields, each of

25 which is dedicated to a certain category or certain
categories of information. Field 1 displays the syringe
manufacturer code and the nominal syringe size in
milliliters. The single-character text sub-field within
field 1 is also used to display operator responses to

30 configuration prompts. _

Field 2 displays the quantity of drug that is to
be infused (mL), infusion rate (mL/hr), or bolus size
(mL). Field 3 displays dose duration (hr:min) or patient
body weight (kg). Field 4 displays the dose interval

'35 (hr:min), drug concentration (in mg/mL or Units/mL), or
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easily 9H§tQHL58ghh§iEonnector cable 82 that may include an
externally powered adapter 84, which performs whatever
signal level shifting is required to enable PC 80 and
pump 10 to communicate with each other. For example, in
the described embodiment for safety reasons the 12 volt

20 signals from the RS232 port of the PC are not permitted
into the pump. Thus, adapter 84 shifts the levels of the
RS232 signals prior to passing them to pump 10. In the
reverse direction when information is downloaded from the
pump to the PC, adapter 84 shifts the levels of the pump

25 signals so that they conform to the requirements of the
RS232 port. PC 80 also includes a mouse 83 which can be
used in operating the computer interface program and/or a
graphical tool that is available through the computer
interface program (to be described below).

30 Referring to Fig. 6, the PC includes in its memory
or on disk storage a standard drug library 90 containing
drug delivery information for a set of drugs. The
standard drug library is stored as an encrypfed file.

The set of drugs within the standard drug library is
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enables the user to download the customized drug library
and supplementary configuration data into one or more
drug infusion pumps 98 that are to be used in a -
particular medical facility for which the customized
20 library was designed. '
The media on which the standard drug library is
stored also contains a user file 99 that contains the
full name, password and authorized access level for each
individual that is authorized to access the functionality
25 of the user interface. The way in which the system uses
the information stored in the user file is described
below in the section titled "Security Features".
Referring to Fig. 7, when computer interface
program 94 is executed,'it displays a Main Menu 100 on
30 the screen of the PC. The Main Menu identifies as
possible menu selections all of the functions which can
be invoked through the computer interface program. (Note
that the highlighting is illustrated in Fig. 7 by a box
102 enclosing the mehu pick.) Users select an option by
35 first highlighting that option and then pressing <ENTER>
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15 "Drug Library" menu pick. In response, the program
presents the user with the screen shown in Fig. 8. The
top half of the screen presents a window into the current
drug library, which includes all of the drug entries in
the standard drug library as well as drug entries which

20 the user can create. By using the up/down arrow keys,
the user can scroll through the entries in the current
drug library one at a time and in alphabetical order,
each drug entry appearing in the top half of the screen.
As a drug entry is being displayed, the user can then

25 either select/deselect that entry or modify it and
thereby generate a new drug entry.

The template for each drug entry has six fields
identified in Fig. 8 as fields 110-120. Field 110
identifies the name of the drug entry and the

30 concentration. Field 112 identifies whether the drug
entry is a standard drug entry found in the drug library.
If the drug entry was selected from the standard drug
library, this field will contain an "S". On the other
hand, if the drug entry was created by the user, this

35 field will contain a "C". Field 114 specifies the



5 delivered. And field 120 specifies whether the drug will

- 13 - %ﬁg&&ﬁtoﬁptﬁé af%?néaﬁéeﬂlaﬂﬁﬁeﬂﬁ  wiGhiRXeHB! Bum “te&fng 0.02
I nst ead of advantag s.and features W becane

her
appar ent field 129 FMERINF A dEECr i bEi BhlbiaPReap, ehctheql 555nﬁgd|nents
and from t h&éctivé "drug entries which &Fécavakriablettonthé tuBerDegw ngs

oadabl o or TG I PEREY y 1E HEELE [P0 [ ABhea ik 'S O HA) MtAEn By g ERDRRR ! |V
circuitap vihéiderug emeryniﬂsp@ntp@ﬁptbé cugtonjzed library £hgt ®ashows
t he keyboarfbégg@u n€§ Eﬂ@ﬁgﬁﬂﬂroit w1Pf”ﬁ$tOﬁet@ﬁsiBiHStBHEE#”Hser

Fig. 4is aviewo screen Wt segnent s
activat ed; amd thus th?ﬁ@PeB %hbhsn%tpb¢s%hhﬁ tenpelectcdhinected to a

drug inf US'&%Wﬁ@rsﬁé%fcﬁ’fra rwm@feﬁﬁﬁfleﬂtﬁmntnedcustbﬁihaa purm
Fig. 6is %ﬁ#k d1%9ran1of t he user ipnterface that | es a user

| oad a cust&MS abt ?F%gl?lfﬁ%fgn@ﬁml esﬁiﬁ?eﬁ%ﬂtﬁ?QeEoﬂf?BﬁFéF on data
into thaspueditimdrArédé in the pump Fagd dctivateaobbdeadtivater any;

of the drug entries in the library.

The particular drug entry shown in Fig. 8 is
alfentan. If the user wishes to select this drug entry
to be included in the customized library that is to be

20 loaded into the pump, the user merely presses the
spacebar. The entry may be deselected by pressing the
spacebar a second time. If the drug entry has been
selected, this is indicated by an asterisk "#" appearing
to the left of the drug entry name (see location 122).

25 To create a custom drug entry, the user presses F3
while the Drug List screen is being displayed. The
program replaces the view of an entry in the drug library
with an empty template, as shown in Fig. 9. The fields
which were previously filled with information now contain

30 dashes indicating locations in which the user can enter
his own data. After entering the name of the drug entry |
for which delivery information will be entered, the user
moves to the other fields to supply the desired rate
information. Repeated presses of the TAB key moves the

35 user through the fields one at a time. 1In all fields,
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- 14 - The user is then allowed access to the existing custom
drug entry’s fields and can edit the contents of those
fields. -
15 Fig. 10 shows the "Create/Edit A Custom Drug"
screen after the user has entered drug delivery
information for a fictitious drug called "New Drug". 1In
this example, notice that the user selected the drug mode
mcg/min.
20 The selection of the "Create/Edit a Custom Drug"
function automatically identifies the new drug as
selected so that will be active when downloaded into the
infusion pump. In other words, it is assumed that the
user is generating a drug that is to appear in the
25 customized drug library. If the user wishes to "hide"
the drug, this is done by simply deselecting the drug
after returning to the "Drug List" screen.
After the user has specified the contents of the
customized drug library, the user can return to the Main
30 Menu from the Drug List screen by pressing <ENTER>. From
the Main Menu, the user can save the drug selections and
supplementary configuration data to a file by selecting
WWRITE TO FILE". In response, the program displays the
screen shown in Fig. 11 and prompts the user to name the
35 file. After entering the file’s name, another press of
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typically depends upon the type of drug being
‘administered as well as the particular convention that
has been adopted by the care facility or medical

20 community using the pumps.

-The modes define the way the user is to specify
the drug delivery information. They are: ML/HR,
UNITS/HR, MCG/MIN, MCG/KG/MIN, SINGLE DOSE, MANUAL
SCHEDULE, and AUTO SCHEDULE. Of course, these specific

25 mode options are merely representative of a much larger
range of choices that one might wish to make. The chosen
set of options would likely depend in part on the local
customs of the medical community using the infusion
pumps.

30 In the mL/hr mode, illustrated by the screen shown
in Fig. 13a, the user specifies the drug delivery rate
directly. In the units/hr mode, illustrated by the

screen shown in Fig. 13b, the user specifies the
concentration of the drug in units per ml and the desired

35 dose in units per hour. From those two pieces of
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fluid from the syringe.

In SINGLE DOSE mode, illustrated by the screen
shown in Fig. 13c, the user specifies a volume to be

15 delivered and a time in which it is to be delivered. For
example, the user may specify 5 mL of drug to be
delivered over a period of 4 hours. The pump then
computes the rate at which the syringe will deliver the
drug.

20 In MANUAL SCHEDULE and AUTO SCHEDULE modes,
illustrated by the screens shown in Figs 13d and 13e,
respectively, the user specifies a volume to be
delivered, a time over which it is to be delivered, and a
repeat time. Thus, for example, the user might specify 4

25 nL to be delivered over one hour every 8 hours. The
difference between manual schedule and auto schedule is
that in manual schedule mode when it is time for the next
dose, the pump alarms and the user must manually start
the dose. In auto schedule, the next dose starts

30 automatically at the scheduled time. -

| Mode selection/deseledtionlis done by highlighting
the mode and pressing the spacebar. After all of the
mode selections are specified, pressing the <ENTER> key
causes the program to save that information and return to

35 the Main Menu.
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As described above, pressing the spacebar

selects/deselects the different choices and pressing the

<ENTER> key saves the results before returning the user
20 to the Main Menu.

Referring again to Fig. 7, from the Main Menu, the
user can also select CONFIGURE SYRINGES. 1In response,
the program displays the Syringes Menu shown in Fig. 15.
This menu presents a list of all the syringe sizes that

25 the pump can recognize for each manufacturer that it can
recognize. By using the <spacebar>, the user can
select/deselect the desired sizes. If the configuration
information that is downloaded to the pump does not
specify a syringe of a particular size, the pump will not

30 be able to recognize or allow selection of that syringe
size and it cannot be used in the pump.

Many hospitals deal with only one syringe
manufacturer. For example, the hospital may'only use B-D
'syringes. The person who program the pumps for that

35 facility may wish to select only that manufacturer and
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display the last drug that was run in the pump. Note
15 that the user has to begin a bolus or infusion to record
the default settings for the next time the pump is turned
on. The pump records what drug (if any) is being used,
what mode is being used, what syringe manufacturer is
' being used, and what syringe size is being used. Then,
20 if any of the corresponding default options are set,
these recorded settings will be the first choices
presented to the user when the pump is next turned on.
Another configuration option available through the
Main Menu is CONFIGURE MISC. When this option is
25 selected, the program displays the Miscellaneous Feature
Menu shown in Fig. 17. Each of the options available
through this menu will be described in the order in which
it appears.
Drug Library Enable determines whether the
30 customized drug library that is loaded into the pump will
be directly accessible when the pump is turned on. If
Drug Library Enable is not selected, the customized drug
library is present in the EEPROM of the pump but in
normal operating mode the pump does not appear to have a
35 drug library stored within it. It operates as if the
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Syringe Detection is a safety enhancement that

20 enables the pump to issue an alarm if the syringe is
improperly mounted in the barrel clamp. This feature is
active even while the pump is delivering. Syringe
Detection is automatically configured when Syringe
Recognition is enabled. A group of three switches is

25 used to perform the detection function. Two of the
-switches are in the barrel clamp and one switch is in the
part that captures the flange of the syringe. When
Syringe Detection is enabled, if ény of the switches
fails to detect the presence of a syringe in the pump

30 when an attempt is made by the user to start motor
movement, the pump will display a "Load Syringe" or
“Check Syringe" message to the user and will not initiate
motor movement.

PSI Range enables the user to select the pump’s

35 sensitivity for detecting occlusions. There are three
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setting has a limit of 15 mL/hr. ' This feature prevents
15 the user from accidentally programming the pump to too

high a rate. The rate range setting applies severally to
bolus, purge, and infusion rate. ' |

Auto Lock is a feature that locks the keyboard
automatically after two minutes if there is no activity

20 on the keyboard. This provides protection against
inadvertent activation of a key.

The Volume Limit feature is a special feature for
the mL/hr mode only. It enables the user to set a limit
upon how many milliliters of drug will be delivered.

25 Whenever that limit is reached, the pump stops and
alarms. .

The Silent Running features enables the user to
eliminate the audio component of certain warnings that
are provided by the pump. For example, the pump will

30 issue a warning when there is only 10 minutes left before
the syringe will be empty. If silent running is enabled,
the audio portion of this alarm will be suppressed. This
feature is for use in areas in the hospital where the
provider does not want to disturb the patient

35 unnecessarily.
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selected configuration file into active memory on the PC
20 for review or further editing.

To load a configuration into the pump, the user
ensures that the pump is properly connected to the PC and
turned on. The user selects the "LOAD PUMP" option, and
the program then downloads the configuration into the

25 pump’s EEPROM.

The program also enables a user to read the drug
library and supplementary conflguratlon data from the
EEPROM. To do so the user selects the "GET FROM PUMP"
menu choice. This function reads not only the drug

30 library and supplementary configuration data that had
been previously loaded but also operational information
that has been collected buy the pump as well as any
changes to the configuration that have been entered by
the user through the pump’s special editing capability.
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The Graphical Tool

15 The computer interface program also provides a
convenient'graphical tool for selecting the appropriate
concentration and syringe size for a given drug. Each
drug has associated pharmacodynamic (clinical) data
having to do with the effects of the specific drug on a

20 particular class of patients. From this data, a minimum,
default, and maximum dose and bolus rates can usually be
derived. The range from minimum dose to maximum dose
defines the therapeutic range of the drug, i.e., the dose
range over which the drug should generally be used to

25 effectively achieve the intended therapeutic effects.

It is important to select the appropriate drug
concentration for the class of patients to which the drug
will be administered. If the drug delivery mode is
mcg/kg/min, the rate of fluid delivery is a function of

30 both the weight of the patient and the concentration of
the drug in the syringe. If the drug is being delivered
to a heavy patient and the concentration is low, the
fluid flow rate required to achieve the specified dose
can be quite high.. This may mean that the syringe that
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the a Create/Edit A Custom Drug Menu (see Fig. 9) greatly
simplifies the selection of an appropriate drug
20 concentration. When the graphical tool is invoked, the
‘screen shown in Fig. 20 appears on the display. The
upper region 230 is a log-log graph displaying body
weight along the y-axis (i.e., vertical axis) and fluid
flow rate along the x-axis (i.e., horizontal axis). The
25 1lines 231, 232, 233, and 234 are a plot of the following
equation '

"Rate x Concentration x 1000

Body Weight = Doss x 60

4

for different doses (i.e., minimum, default, and maximum
doses and bolus dose rate, respectively) and a given
.30 concentration. Since the curves are plotted on a log-log
' graph, the eqﬁation for those curves becomes:

Log(Body Weight) = Log(Rate)+ K ,
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fluid flow axis of the graph. Shaded regions 238 on the

fluid flow axes and shaded regions of the syringe size
axes 239a-d represent undesirable operating regions.
Operating in shaded region 238 on the fluid flow axes is
15 undesirable because the sensitivity for detecting an
occlusion is unacceptable. A flow rate which falls
within region 238 would result in undesirably long delays
in detecting an occlusion or excessively long catheter
. transit time. Operating in shaded regions 239a-d on the
20 horizontal axes for the different syringe sizes is
undesirable because this would require frequent and
multiple syringe loads. These, regions can,'of course,
be adjusted to reflect the preferences of the user.
The illustrated example is for the drug Amrinone
25 with a concentration of 4 mg/ml and min/def/max doses of
5/7.5/10 mcg/kg/min and a bolus dose rate of 250
mcg/kg/min. The curves are tagged to identify which
curve corresponds to which dose and a 1egehd 236
indicates which tag corresponds to which dose. On a
30 color display other possibly more effective ways could be
used to ‘identify this mapping of curves to dose. For
example, a color coding scheme could be used.
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illustration, the body weight was 4 kg, the resulting
fluid flow rate for the default dose would be about 0.45
ml/hr. This level falls well with shaded region 238 and
thus would be considered to be too low. To move the rate
up to an acceptable level, one must decrease the drug
concentration. Note that a decrease in the drug
concentration will move the set of curves (i.e., curves
231, 232, 233, and 234) to the right in the graph. The
program permits the user to change the concentration in
two ways. The user can enter a new drug concentration in
field 240 and see whether the fluid flow rate resulting
from the new concentration falls within the acceptable
region. This approach will likely require that the user
make several estimates of the drug concentration until
arriving at the desired outcome.

The progranm also permits the user to determine the
appropriate drug concentration by "dragging" the set of
curves to the location on the graphical display that will
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amounts selected from a set of available concentratlons),
the program only permits curves to be drawn at the
15 permitted discrete concentration values. Thus, when the
user drags the curves to a new location and releases the
curves, the curves "snap" to a location representihg the
closest permitted discrete value for the concentration.
For example, in this way, concentrations of 3.567 mg/ml
20 are not permitted.

Security Features

The computer interface program includes several
security features which are designed to prevent its
unauthorized use and to pfevent loading of unapproved

25 drug library/configuration data files into the infusion
pump. These features will now be described.

Access to the computer interface program itself is
permitted only to persons who are identified in the user
file 99 (see Fig. 6) and who provide the private password

30 assigned to them. The user file is an encrypted disk
file on the PC 80, which includes the full name of each
- person authorized to use the program, the password
associated with each name, and the access level
associated with each name.
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Access levels 1 and higher allow authorship of
drug library changes through the "Drug Library" pick from

20 the Main Henu, including the creation, deletion and
editing of custom drug entries.

Access levels 2 and higher allow authorship of
drug library changes through the "Drug Library" pick from
the Main Menu, excluding the creation, deletion and

25 editing of custom drug entries.

Access levels 3 and higher allow authorship of
configuration data changes via the "Configure <group>"
pick from the Main Menu, and allow the "Write to File"
pick from the Main Menu.

30 Access levels 4 and higher allow the "Read From
File", "Get From Pump" and "Load Pump" picks from the
Main Menu. Also allowed at this access level and higher
is the "View/Print Drug Library/Configuratioh Data" and
"Locks" pick from the Main Menu.
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supplementary configuration date file that any user
15 creates, whether stored on disk or within the infusion
pump, includes a data structure 260 with three name, date
and time fields in it. The computer interface program
uses data structure 260 to determine whether the
particular drug library and suppleméntary configuration
20 data file with which it is associated can be loaded into
a pump. The first field (field 262) contains the
identity of the author of the file. In this case, the
author is defined as the last person to edit or modify
the file. Author field 262 also includes the date and
25 time of the last modification to the file. The second
field (field 264) includes the name of the person who
approved the file for loading into a pump. This field
will only contain a name of a person who has supervisory
level access as specified in the user file. Approval
30 field 264 also contains the date and time of when the
approval was given. Finally, the last field (field 266)
is reserved for the identity of the person who loads the
file into a pump. Like the other fields, it will also
contain a date and time but in this case the event being
35 recorded is instruction to load the file to a pump. When
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Referring to Fig. the Main Menu includes a
"Write to File with Approval" menu pick which enables a
user to authorize a configuration file. This _
functionality can be invoked only by a person having a
20 supervisory access level.
Referring to Fig. 23, when a user attempts to load
a file into a pump by selecting "LOAD CONFIGURATION TO
PUMP" in the Main Menu, the program performs the
necessary checks before permitting the user to perform
25 the loading operation. First, the program determines
whether there is a va11d user identified in author f1e1d
262 (step 280). If that field contains a valid user, the
program checks whether a valid user having supervisory
access level is identified in approval field 264 (step .
30 282). The approval must comé from a user different from
the author. If the contents of the data structure fails
either of the tests in steps 280 or 282, the program dose
not permit the user to load the drug
library/configuration data file into the'puhp. Oon the
35 other hand, if the contents of the data structure passes
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260 with the current user’s name and the current date and
time (step 286); After the contents of data structure
260 have been updated to identify the person who is
loading the drug library into a pump, the'program loads
20 the pump as requested (step 288).

Infusion Pump Operation
The procedure for operating the pump and using the

customized drug library stored in its EEPROM to program
the drug infusion pump will now be described, with the
25 aid of Figs. 19a-c. '

The infusion pump is turned on by moving a power
on switch on the side of the pump (not shown in the
figures) to its "ON" position. Upon being turned on, the
pump performs a power-up initialization including a self-

30 test. The user interface portion of the self-test
includes lamp and audio tests. Portions of the self-test
are also performed as background tests during normal
operation. .
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pressi i <€RHfpte, if the only mode that is configured is mL/hr,
then the user of the pump can only select this option
when the pump is turned on (unless, of dourse, the user
enters the configuration set mode and turns on the other
mode options). The following description assumes that
20 all modes and features are turned on. S
The sequence of entries required from the user for
the different modes are summarized in Fig. 24. The pump
prompts the user to select a mode from among the
available modes on the pump, to then identify the syrlnge
25 manufacturer from among those listed in the pump and
finally to specify a syringe size from among the sizes
listed in the pumps memory (see row 200 in Fig. 24).
After supplying those three entries, the sequence of
events differs dépending upon the mode that the user
30 selected. '
If the selected mode is mL/hr (column 220), the
pump prompts the user to specify an infusion rate in
mL/hr (row 206). Then, the pump prompts the user to
enter a volume limit in mL, if one is to be used (row
35 208). In response to the <BOLUS> key, the pump prompts
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Units (row 210). At that point, the user may start the
program. The pump computes the rate at which it must’
deliver the fluid in mL/hr and it delivers the drug at
that computed rate.
20 If the mode is mcg/min (column 224), the user
performs the same sequence of events as are performed for
programminglthe Units/hr mode, except that the drug
concentration is specified in mg/mL, the dose is entered
as mcg/min and the bolus size is specified in mg. The
25 pump computes the appropriate drug delivery rate in
mL/hr. .
For the mcg/kg/min mode (column 226), after
syringe size is specified, the pump prompts the user to
enter the patient’s body weight in kg (row 202). Then,
30 the user enters drug concentration, dose and bolus size
in that order and using the units appropriate to this
mode. The pump computes the drug delivery rate requiréd
to achieve the specified dose level. _
Referring again to Fig. 19a, if the Drug Library
35 option is enabled and at least one drug has been
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response is displayed to the user. After the 2 second
15 text display, the drug selection programming step is
' skipped, and the pump proceeds with mode selection.
Assuming that the drug library index has been read
without any detected errors, the pump prompts the user to
select a drug (step 308). The user enters and moves
20 through the list of drugs stored in the customized drﬁg
library by using the arrow keys. The <Up Arrow> key
moves in the forward alphabetical direction and the <Down
Arrow> moves in the reverse alphabetical direction.
Where the pump enters the list of drugs depends upon
25 whether drug default mode is set. Thus, to determine the
pump’s response to the user’s first arrow key press, the
pump checks whether the drug default is on (sfep 310).
If the drug default is on, the first drug that is
displayed is the last drug that was run on the pump (step
30 312). If the drug default is off, the first drug that is
displayed is the first drug in the alphabetically
organized drug library (step 314).
As each drug appears on the pump’s display screen,
the predefined Concentration is displayed along with the
35 assigned drug name. If no predefined Concentration
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assigned mode (step 322), the pump proceeds to mode
20 selection, allowing the user to select between the modes
assigned to the drug (step 324). The Concentration field
remains displayed during mode selection. If the Drug
Default option has been configured (step 326), and the
last used drug has been selected, the pump presents the
25 last used mode in response to the first arrow keypress
(step 328). Otherwise, the pump displays the first
option on the list of available modes (step 330)
The <CONFIRM> key is pressed to select the mode,
the pump then reads additionai drug library data for the
30 selected drug from the EEPROM (step 334). '
If the selected drug has only one assigned mode
(1n step 322), the pump defaults to that mode and mode
selection is skipped (332). The pump then reads
“additional drug library data for the selected drug from
35 the EEPROM. The assigned mode prompt is displayed in the
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the list of options. To determine how to respond to the

15 first arrow key press, the pump checks whether the
manufacturer default is configured on (step 342). If it
is configured on, the pump responds to the first arrow
key press by displaying the manufacturer used in the last
run (step 344). If the manufacturer default is

20 configured off, the pump responds to the first arrow key
press by displaying the first option on the list of
options (step 346). When the user has identified the
manufacturer of the syringe that is to be used, it is
selected by pressing <CONFIRM> (step 348).

25 After the manufacturer has been selected, the pump
checks whether syringe recognition is configured on (step
350).  If syringe recognition is configured on, the pump
determines the diameter of the syringe barrel and then
uses a lookup table for the selected manufacturer to

30 translate that measurement to syringe size. The pump
displays the syringe size and prompts the user to verify
that size or select a different size (step 352). If
syringe recognition is not configured on, the pump
prompts the user to select a size (step 354). The user

35 enters the list of options by pressing an arrow key. To
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n _pu
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sinply desfke%hbnﬁrhgesg&%%tlon step and the concentration is
displayed in the concentration field of the display.

20 Further, the user will not subsequently be allowed to
edit the predefined Concentration field.

If no Concentration is predefined for the selected
drug and mode, the pump prompts the user to specify a
concentration (step 368).

25 After the entry in the Concentration field has
been established the pump prompts the user to enter a
Dose or Rate value (step 370). The predefined default
Dose or Rate is displayed.

The user may employ the arrow keys to adjust the

30 displayed value. Or a digit keypress replaces the
default value display with the selected digit, allowing |
direct entry of the desired value. The user may also use
the <CLR> key to reset the displayed value to dashes.



. 5t bu_'t outt of range for the selected drug, the pump wi%\l .
after returpin Oy "Dru "_screen, Al [.1

specified ?ﬁﬁpgSXteh@%EbEzfﬁgkb%Hcﬁspgﬁﬁzgﬁ afuﬁh?iBF3Y£%8§ﬁ¥ 5Sg$e2anas
return tohphegbhmmeEOvhﬂnu asmaflse butigofi sanger fen thepdxugj ngndENTER>
From 1 i ; : C ] " cti
supplenentgpyiggn |g%rg%?%ﬁ%§§?é ?g gaF?Lghgggég?e%§#%gF69n§°$$$E<TO FI LE"
| n r esponsBhN'h &0y @gseeomdsp|(Whrerenann iscthe AEwguhinitryalue).and

g LS{'Et S1.¢ h@his plmbO tHRFE sbtPddS af be@p Ahlicacespesi tHet 86ntitRea Nane,
er pres

of . - 26 - t he
SENTER- keY3diBses TEh&ngr BFEXHORS YBLPE: HRBHEOEOUE OF (EABIROROT
From the Mahe HEog, orewaseoutaofl anger inothegopposition punp by

Thect lro IaiRecRan; KAl ol 1RSc24d LBUhEs & bO8p?YAAOA1BBRAYAC! T eo
"VERIFY > nnn" or "VERIFY < nnn" (where nnn is the drug
15 limit value). The user may press <CONFIRM> to verify the
 desired value, or use <CLR>, or digit or arrow keys to
change the displayed value. Once the Dose or Rate has
been successfully confirmed, the drug name reappears in
the text display.

20 " Bolus programming proceeds according to the
following rules. If the Bolus function is allowed for
the selected drug, and a valid <BOLUS> key is pressed,
the pump normally displays the Bolus size. If no Bolus
size has been programmed, dashes are displayed in the

25 Bolus size field, and "PRESS EDIT TO SET BOLUS SIZE" will
be displayed in the bottom line of the text field as a
scrolled prompt. If a Bolus size value has been
programmed, it is displayed in the Bolus size field, and
"BOLUS READY" is displayed in the text field.

30 The "BOLUS READY" prompt times out in 10 seconds
if no valid key is pressed (the "PRESS EDIT TO SET BOLUS
SIZE" prompt will time out in 20 seconds if no valid key
is pressed) and the normal Run or Standby state display
is restored. However, if the Bolus Size field contains

35 dashes and <START> is pressed, a "DATA MISSING" error
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merel y Tepresentatjye of arger af one night
wi sh to nmake. The Bhosh# <k obt iRFRSSRdI a3 ik AT G BRAYF part on

the local sjizeusddtdngf, the ﬁaﬁpcaésea&aunthﬁ Bolag H2e Eieldoand punps.
o text d;splay to their contents when the field was openeqd,
and the Bolus size field is closed.

20 . If an arrow keypress increments or decrements the
Bolus size field to a value out of the pump’s range, the
pump displays "PUMP LIMIT" and substitute the nearest
acceptable value.

If the Bolus size field is open for editing, and

25 the value displayed is within both the pump’s range and
the predefined limits for the selected drug, <CONFIRM>
may be pressed to store the Bolus size and close the
Bolus size field, or <START> may be pressed to store the
Bolus size and initiate Bolus delivery.

30 If either <CONFIRM> or <START> is pressed and the
displayed Bolus size is out of the pump’s range, the pump
displays "PUMP LIMIT" and substitutes the nearest
acceptable value. The Bolus size field remains open, and
the key will otherwise be ignored.



5 previously programmed Bolus size exceeded the same

30 e (gbBaPInE B0 dSpsh!| Y5 RILESalE VIBLYY LhaBOWE 1 1 Fio

13a, SPEcITies e uni ts/ hr
nmode, illusecands Hyhere nnnséﬁeéhespﬁﬂdeﬁnnﬁﬂgdrPSb11@ﬁ§)use@h§pe0|f|es

the  con & r%hbansehnhae adbeep), ntua' ba108" sTzeARA1uRe 14 Stbeda35 dose in

units per Fromth os¢ t wo prLeces
- 27 - anﬁf sheaBrdns ehzepiglands eAPéeﬁat(e§09NF§w A RE/khe n
- ncg/ m mgrogeluk! instiated Ry <sirargsrgen shown in Fig. 13f, the user

the desi red drug dhc g e doyel dr“%ﬁsmﬂiﬁ"%ﬁ%““%% (4P g1 L) and
rate at whoak of rangnsfoﬁetheedrhguldrfwa51bh$ ofr magge lin the
T, 9! 0. "oEBUB3 0l WIFLERLER, DUk Bypf 15QcRHR A0S & boopl i N user
displays "VERIFY > nnn" or "VERIFY < nnn" (where nnn is
15 the drug limit value). The <CONFIRM> or <START> key will
otherwise be ignored. The <CLR>, digit or arrow keys may
be used to change the displayed valué, or <CONFIRM> or
<START> may be pressed to store the Bolus size, and close
the Bolus size field ( <CONFIRM> ) or initiate the Bolus
20 ( <START> ).

If the Bolus size field is closed by the <EDIT> or
<CONFIRM> key and the final displayed value is dashes,
the "PRESS EDIT TO SET BOLUS SIZE" scrolling prompt will
be displayed. If the value is not dashes, "BOLUS READY"

25 will be displayed. <CONFIRM> and <BOLUS> may be used to
reopen the field, as described above. If "BOLUS READY"
is displayed, <START> may be pressed to initiate Bolus
delivery.

The "BOLUS READY" prompt times out in 10 seconds

30 if no valid key is pressed (and the "PRESS EDIT TO SET
BOLUS SIZE" prompt time outs in 20 seconds if no valid
key is pressed) and the normal Run or Standby state
display is restored.

If the Bolus function is allowed for the selected

35 drug when a valid <BOLUS> key is pressed, but the maximum
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aut omat i cal I / esel ection
I s done by I | g &Ce%eé%% % e an g‘ ?g’aggghg?' fter all of
t he The pump responds differently depend:.ng on whether

syringe detect is on or off (step 372). If the syringe
20 detect is on, the pump checks whether the syringe is
properly mounted before proceeding (step 374). If the
syringe is not properly mounted, it alerts the user (step
376). If the syringe is detected as being properly
mounted, it begins delivering the drug at the programmed
25 rate and according to the programmed schedule (step 378).

Other Pump Operational Features

The pump has two configuration modes, each of
which is selected by entering a special access code
immediately after the power-ﬁp lamp test. There is a

30 Configuration Set Mode and a Configuration Review Mode.

Configuration Set Mode allows the pump configuration to
be modified. cConfiguration Review Mode enables the user
to review the current pump configuration but does not
‘allow the user to change the configuration.
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20

25

30

35

Drug Library .

Syringe
Recognition

Syringe

_Detection

PSI Range

Rate Range

Auto lLock

Volume Limit

Silent
Running

Idle Alarm

si e nupbey; P

egtures| gan be
selected including:

The drug library feature can be
toggled on/off.

If configured on, the pump -
automatically determines the size
of the syringe.

If configured on, enables the pump
to warn of an improperly mounted
syringe. :

Fine tunes the occlusion alarm by
tailoring for the appropriate range
of pressures (High, Medium, Low).

Limits the maximum delivery rate to
High, Medium, or Low range.

Automatically locks the keyboard
when the keyboard becomes idle.

Is available in mL/hr mode only and
it sounds an alarm when the Volume
Limit counts down from the
programmed value to zero.

Toggles certain alarms on/off.

Selects the type of idle alarm that
will be sounded.
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person who theu«eONFIRMpUKPe 1o6¢kéhith thefpendihy sayewtidbnio select only
that manufacturer %%% first prompt for each option group is a
WSELECT | (group name) ?" query, where (group name
20 identifies the relevant configurable option. To begin
configuring the group, the user selects a pending
response prompt of "Y" (yes) and then presses <CONFIRM>.
To skip ahead to the next group, the user sets the
pending response prompt to "N" (no), and then presses
25 <CONFIRM>,

Once a group has been opened for configuration,
every option within that group must be configured. After
the final option within a group has been configured, the
display read "UPDATING" for a few seconds while the '

30 pump’s configuration memory is updated, and then it
displays the next "SELECT | (group name) 2" query.

The following example helps illustrate this
procedure. Following mode configuration, the next prompt
is YSELECT MFRS?". A flashing "Y" appears in the user

35 response field on the top line of the LCD screen.
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step in use¥ Weﬁﬁm hen §a5ee selSChiods PIRCEFSy °d"omearrow key,

the first warauid@in arrow key cause the punp to di splay the | ast drug
that was run in thﬁ punp. gb%
ote a he pump program requires that the pump
configuration must include at least one mode and
15 manufacturer. The user cannot exit either one of these
' groups unless there is at least one option selected.
After the last option group has been configured or
skipped, the pump terminates the configuration set

process by initiating a normal power-up restart.

20 Configuration Review Mode
The Configuration Review mode allows the pump
configuration to be checked without risk of accidental
alteration. To review the pump’s configuration, the user
enters another special access code after the power-up
25 Lamp Test. |
The configuration sequence displays the category
being reviewed in the lower screen field, followed by a
question mark (for example: "VIEW MODES ?"). The upper
screen field displays a "Y" (for "yes"). Pressing
30 <CONFIRM> begins reviewing the options within this
category. The text field displays only the options that
are configured. Pressing either <a> or <v> changes the
"y" to "N" (for "no"), indicating that review of this
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I f the then performs a number of operations using the
. transferred information.
If this function is invoked at the beginning of
the programming sequence, the program performs the
20 operations shown in Fig. 25. First, the pump receives
the contents of the touch memory into its own memory
(step 400). Then, the pump checks the syringe’s
expiration date against the current date (step 402). If
the syringe date has expired, the pump rejects the
25 syringe and alerts the user of the expired date (step
404). If the date on the syringe has not expired, the
pump program searches its internal drug library for a
match with the drug in the syringe (step 406). If no
match is found, the pump alerts the user that the drug is
30 not in the library (step 408). The user can continue
using the syringe by programming the pump manually
without the aid of the drug library. The pump prompts
the user to verify whether programming will continue
manually (step 410). If the user chooses to continue



5 bolus size, etc. (step 414). After the pump is fully
- 30 - ¢ong igured,y theatpund deedudy @0 Turditthd leruyimp does not
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900 {1 on gl il Bl BERHRRAE ooy 2! MRARSREL DL 05 T
recogni &b i adddtional information is required (step 420). Once that
information is entered, the pump is ready to run the
drug. _
As should be readily apparent, by using the touch
memory to provide further information useful to
20 configuring the pump (e.g. the inputs previously supplied
by the user, see Figs. 19a-c), the users task in
programming the pump can be greatly simplified.'
If the touch memory feature is used after the pump
has been configured for a particular drug, the pump then
25 performs a verification function as illustrated in Fig.
26. After the contents of the touch memory label have
been transferred int6 the pump’s memory (step 430), the
pump compares the label information with the pump
configuration (step 432). If inconsistencies are found,
30 the pump reports those inconsistencies to the user and
disables the pump from running the drug until the user
either overrides the program or in some other way
satisfactorily reconciles the inconsistency (step 434).
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15 This information can be retrieved from the pump
with the aid of the user interface previously described.
Referring to Fig. 7, to read the event log, the user-
selects "LOAD LOG FILE FROM PUMP". In response, the
program downloads the contents of the event log into the

20 PC computer from where it can be stored on disk. The
event log enables one to reconstruct how a pump has been
used in the event that a problem arises that requires
such a reconstruction.

Other embodiments are within the following claims.

25 What is claimed is:
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protection agai nst
electronically load said customized library into the drug

infusion pump.

2. The system of claim 1 wherein each of the
20 associated sets of drug delivery parameters includes
information selected from a group of parameters including
drug concentration, drug delivery rate, drug dose, and
bolus size. '

3. The system of claim 2 wherein the said group
25 of parameters includes minimum, default and maximum drug
delivery rate.

4. The system of claim 2 wherein the said group
of parameters includes minimum, default and maximum dose.

5. The system of claim 2 wherein the said group
30 of parameters includes minimum, default and maximum bolus
size.
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I0r creating a Qrug coniiguraclon wichlin the customized

i nadver tertiamArw dthatn ddes nety.exist in thdhiruyl Libraryit feature is a
special feature for the nL/hr node only. It enables the user to set a
limt upon how many mlliliters of drug will be delivered. 25 Wenever
that limt is rea8hedThensystep ofogdaimdl fuzthexs comprising mpanssi | ent

Runni ng f egdpiresi | &% é:??st'ﬁ%_dﬁzdg cif Igu LidheiRUghe conponent of
certain warnings, th are provided by the punp. For exanple, the punp

will 30 i <HRF Jv?a?‘ﬁi}lbbm'there is only 10 mnutes left before t he

syringe will be enpty. If silent running is enabled, the audio portion
O ot o Mt b PETRP BB o W e o] SRS Seliylitg b 2R N
unnecedf@argraphical tool that generates a graph for digplay on a

computer screen, said graph enabling the user to select

an appropriate drug concentration for a given body

weight.

10. The system of claim 9 wherein said graph is a
15 two-dimensional log-log graph wherein one axis is body
weight and the other axis is fluid flow rate.

11. The system of claim 9 wherein one or more
curves are plotted on said graph, said one or more curves
being for a given drug concentration and different doses.

. 20 12. The system of claim 11 wherein the one or
more curves are of the form:

Concentration x K

Body Welght = Rate x Dogs

’

where K is a positive number.

" 13. The system of claim 11 further comprising
25 means for moving said one or more curves about on said
graph.
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5 customized library, said modes specifying the units

The Idle A r 0 I e Si Dat 1S .J.ssued when
the punp's g&ggggggghgggbgghgfgﬁgngnEXQ §?§ﬁd9%§§§F§¥e59%?ﬁﬁ§§¥§%utes
conti nuousl gnd\sasd| identifikd podpswheingsthe modesnthgtowild deeps, and
Whon the | dRGRAFRPLEFAR) EhE AReuRIPH. fanp Gheh Baif) BABEORIZRY 10 oy
until a keylibrpr¥sigdloaded into spideinfugiapaPH®Pe Fig. 7, if the user
sel ects "CONFI GURE | DENT", the screen shown in Fig. 18 appears 10 and

the user, js pronpted to enter an identifier that wl) pbe dis din
the pundCo’t ol Loy (e Avaben P hain 1hametein saff avallabte
exanpl e, tombdenbptyohbeinclpdet mt¢lilaliteryhourat uadtsliihbulrgs been | oaded

ol octing ~DEPTRSERRE BapSRo e b bESak RRETR Lo URER RanB PYTE: 10 &

custom zed drug library and configuration information to a file on the
PC. Later, by sel eqld NJ rhe "SREARE QI ERAT IOF FRAMF ddmipr idEnyisgT can
read a sel ected configuration file into active nenory aon the” PC 20 for

. Y
review or fUithePfcBpPpRgOL syringe manyufaghyrergenpeghsafPsn into the

punp, thes uselectifgsHanest bt sybpénganpahafactneery €eoneshdd Qdsthe PC and

turned on. ggengﬁgé g%'g%%%n%gemah&¥ghﬁg¥£}snghogéaggdfor adding

said selected names of syringe manufactures to said
customized library, said selected names of syringe
manufacturers identifying syringes that can be used in

20 the drug infusion'pump when said customized library is .
loaded into said infusion pump. '

17. The system of claim 1 further comprising a
list of syringe sizes, means for one or more syringe
sizes from said list of syringe size and means for adding

25 said selected syringe sizes to said customized library,
said selected syringe sizes identifying syringes that can
be used in the drug infusion pump when said customized
library is loaded into said infusion pump.

18. The system of claim 1 further comprising
30 means for representing a set of features within the
customized library, each of which can be toggled on or
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features includes a drug library enable flag, wherein the

the or o agEbheds daunl oadlanh ° (490 LIUFAL! QRabiba LRCada hyug s EEPROM

The progdra soenabfes "a user rary - anfd
suppl ement dependahggupani Shedsoaditdont bf theEEPRGNﬂiDGa@U enabile user

sel ects thglf,&ETaEB%Pthne arRgy eﬁ'&%@ﬁ th_h&nf Lhe! bﬁQtBﬁ‘ﬂQ%dﬂOt only
the drug 3 brary and suppl ementary cqQnfig tion data,that had been

previ ous| y1iBEAEY Whenathe GH&F&FRGE&IIFHFBFMH Sokoaded intR, 8aide

col l ected augt hafpsiBnapuwpl.l as any changes to the configuration that
have been entered by t he user through the punp's special editing

capability. - 33 - (The details
of whatld nfornmati @04 s The | systeen of tdkajiuMs whereinesaid met et ow. )

features includes a syringe recognition flag, wherein the
syringe recognition flag either enables or disables,
depending upon the condition of the syringe recognition
flag, a syringe recognition capability within said drug

15 infusion pump when the customized library is loadéd into
said drug infusion pump.

21. The system of claim 18 wherein said set of
features includes a syringe detection flag, wherein the
syringe detection flag either enables or disables,

20 depending upon the condition of the syringe detection
flag, a syringe detection capability within said drug
infusion pump when the customized library is loaded into
said drug infusion pump.

22. The system of claim 18 wherein said set of
25 features includes a volume limit detection flag, wherein
the volume limit flag either enables or disables,
depending upon the condition of the volume limit flag, a
function within the pump that enables the user to specify
a volume limit for a drug delivery configuration when the
30 customized library is loaded into said drug infusion

pump.
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24. The system of claim 1 wherein said means for

Pult ' cudt chPBReaReh E pPrepit LieEToH 3ha, pall BBkl Puthhriac s by

ei t her di spbapriges passwordhprotectiont logicP€hat bervesdtogenable a
printer. gaiq selecZﬁ%n heskhs Butkohiy! 12 thgs B %kko§ﬁﬁgffegsgr to

| eave the conputer interface programrannin event

unaut hor i zB§egedestedhpagesygrante FaﬁétPéﬁ§w96dwﬁrp§eFﬁé°DséPg €.away from
the conputer. The PC wil|l not aIIOM/further access to t he conputer
interface pr ogr unctlons u t he current ser's password is

reent er ed. s 4 %é. # Hhere &hfut er

i nt er f ame peﬁgnadlalpaupadﬁtgesfaaccessnleneeat gaehhofasaidoacéess

sel ecting p | opcent d r .@g for a given
drug.  EacntaveBrEBRELabEna Y, iicedBeRR 3K bRIRCBRER) ' 0L 2 ' Rlvi ng
to do wit hprhvlé\egeét fopf said §w§&emu endr whevein seigasystemar class of

patients. Eﬁ?g}:h@ Sofiptised 4l RaEHE assoéggﬁ'ﬂa% eflfl BRxaTHTufREEegnd Dol us

rates can usu derive range m ni nmum eto maXi mum
dose deanB§eFﬁewPﬁBrépEGFFGSPSHQénSf°Fﬁe°§r§§1dl éura%ﬁEYdege range
over wishatbessr agveleuafdyeheralinyshédupadsiwerd protection logic

uses said table to assign access privileges to the system
user.

26. The system of claim 1 further comprising an
access control means for controlling access to said
- 20 loading means, wherein said access control means permits
access to said loading means if a system user satisfies a
set of preconditions and denies access to said loading
means if the system user fails to satisfy the set of
preconditions.

25 ' 27. The system of claim 26 wherein said access
control means comprises a sign-off table for recording a
sign-off and wherein said access control means permits
access to said loading means if a valid approval sign-off
exists in said sign-off table and denies access to said

30 loading means if a valid approval sign-off does not exist
in said sign-off table. -
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5 a last modlflcatlon of said customized file by said
25 effectlveI%Eachleve t he |nt % thera eutlc ef fect It is

i mport ant t 3Y BEFRCESER %ﬁﬁﬁﬁ$ %&&Eéﬂ??%ﬁ?oﬁ°¥5ﬁ°}he cl ass of
pati ents tomeanshpétmeits uaccessi td> mmc&naﬂh@rmlanshf heail@ ug delivery

de i | | t f 30 both
the wei ght SPPFEEal facd Mind S fndlsd HEOAUAS dald Spablif 480, 01 PO P
syringe. |fdake dn@gti!se b@mchgdmms/eamess to saidalgading oneansdif he

concent R | Qalasab%véhedate féﬁu dtfﬂx@V‘ié af £ Ahdetsd fa 28Ps€ag the

speci fied dose guite high. This may nmean that the syringe that

- 34 - §e§e¢%5?eepé;?+m?mn | ast very long and multiple syringe

!oads mﬁlllbe necessary. That woul d be undesirable. On t he ot her hand,

ine patient 18 2o b ssetm fb8use WILATY cBREUE, CRBSE Ak S
comprising:

a storage medium containing a drug library, said

15 drug library containing a plurality of drug entries,
there being associated with each drug entry a set of
associated drug delivery information for configuring a
programmable drug infusion pump, said storage medium
being readable by the computer, |

20 a program that runs on said computer, said program
comprising:

means for enabling a user of said computer to
select a set of drug entries from among said plurality of
drugs entries in said drug library;

25 means for enabling the user to add the selected
drug entries along with the sets of drug delivery
information associated therewith to a customized library;
and

means for enabling the user to cause said computer

30 to electronically load the customized library into the

drug infusion pump.

30. The system of claim 29 further comprising
means for enabllng the user to create a drug
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means for enabling the user to edit an existing drug
5 rate req e bl d be so | ow that it is
out si de fhgoﬁggaggggqggf é’ﬁarh:g%e ngtb:;néggd Qgggrag¥i'on of the punp. For
exanple, the tinme required to detect an occlusion (i.e., the time to

achi eve the  thr ho"ﬂmé’ré}f%ﬁ)om&ﬁ&% ﬁftdtﬂé}gé ridengcgl usion 10
detection systemls ineffective. In add &’Wé ro?/)v rate is

very |ow, gkaphigadi toplnthat,genegatss phgrapwm?gg f’&spllgyepgeat he tubi ng
connect i ngcoputei sicelelhs saidagraph Eﬁ;bthd:ngnthanaserptabbpllechg These

too are undesi_rabl.e. out.cones. sel h

concent r at Bn?2 ggﬁp@ﬁﬁaggeﬁ%%gn%on£gntg ASd e%:r8grg Qi’bgﬂe‘n §o§ cult. The
graphi c0 wedlghtthat can be invoked through the Main Menu (see Fig. 6) or
from a Create/Edit A Custom Drug Menu (see Fig. 9) greatly sinplifies

the sel ection of an appr riate drug 20 concentration, \Wen the aphi cal
tool is invoked, th2- EWg cENERSIPN | PRYR OB Jiss JLtR %nc‘?Weag‘?%'gl ay.
The Up%‘htra%h% %3%a|r?c1@u|l®§l~ deugyr saliddpanpavompriiedng:  wei ght

along the y-axis axi and fl th
x-axis (i.e., honio&?hﬁ’ea’ﬁ??}an I‘Fﬂ‘é%”%%hﬁﬁr%&f%ﬁ gar eea
pl ot of thed ®d deliyered dguat ipatient from the Bonyawt = Rate x

Cbncentigtion X 10Qoprogrammable controller controlling the drive
mechanism;
an electronically loadable memory inside the pump;
input circuitry fhrough which the electronically
loadable memory can be electronically loaded with a drug
20 1library, said drug library containing a plurality of drug
entries, there being associated with each drug entry a
set of associated drug delivery parameters and/or drug
delivery protocols for configuring the drug infusion
punp;
- 25 a user interface enabling a user to progrém the
programmable controller, said user interface comprising:
means for enabling the user to select a drug entry
from the electronically loaded drug library; and
means for configuring the programmable controller
30 with the set of drug delivery parameters associated with

. the selected drug.
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doses and AR ?i)c%‘ét’f%Jec
Since the awemmsyare plotted on a | og-1og graph the equation for those
curves becones: Log(Body Wight) = Log(Rate) + K

- 35 - where K is: Cbncentratlon x 1000)
K=Log( Dose 3660 The drug infusion pump of claim 35 wherein

said electronically loadable memory is EEPROM.

35. The drugglnfu51on pump of claim 33 wherein

Do 60 f ff
ses. iRetropis Jals aepdi e 1 M SRR ot on.

37. The drug infusion pump of claim 33 wherein
10 said user interface comprises a control panel through
which the user can program the programmable controller
and a dlsplay screen for displaying drug entries from the
drug library.

38. The drug infusion pump of claim 33 wherein
15 each of the associated sets of drug delivery parameters
includes information selected from a group of parameters
inclﬁding drug concentration, drug delivery rate, drug
dose, and bolus size. | -

39. The drug infusion pump of claim 38 wherein
20 the said group of parameters includes minimum, default
and maximum drug delivery rate.

40. The drug infusion pump of claim 38 wherein
the said group of parameters includes minimum, default
and maximum dose.

25 41. The drug infusion pump of claim 38 wherein
the said group of parameters includes minimum, default
and maximum bolus size.
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said electronically loaded drug library contains a list

One can eadel 39328 abie AERHLAGETRAL OLE HHILED speldRffotpon e

concentrati on an red dose 9t he
gr aphi cal rﬁbﬁeﬁéhtétﬁUﬁi&ﬂblﬁoﬁpr expressdngadrage deldyenyone

cor r espondi mafbematdbhf ehAflt wherdih 238aS uz:ﬁg Eﬁehs%hs P'uﬂﬁ' plreest he
amount of tinpe %’F eof t hat ast ivers fluid at

|
10 the rate§h§h8ﬁﬁra §5rPgsBﬂﬁ&iﬁgﬁFo@QFFoR?t&R“Fh§r°m VP&PB EPow axi s
of the graphakéhadedleegionswhap thet kdectrbnicdliloloaded awdgshaded

reg!onslgj &Egggipgggelﬁléﬁggegﬁﬁgs 239a-d represent undesirable operating

regi ons. dion 238 on the fluid flow axes is 15
undesirabl e because the sensitivity for detecting an occlusion is

unacceptable. A flqg ratﬁé("‘uﬁg%ffﬁfésmn#)ﬁ@rbf e £ 288 xyﬁ)éi!'éji esult in

undesirably | gng_del ays tectin | usi on or excessively |ong
cat het er s?iﬁn%iﬁttPﬁeaveﬂéﬁéﬂPnQOﬂﬁ spidensr dgrdndesisglecsionne 20

horizontal pxaQe EQbmtEﬁedgiﬁﬁbeﬂhc&bﬁhﬂ@em&ﬁl&ilt&r/houﬂdeslrab|e because
this would req i pl e syringe | oads. These, regi ons

eque
can, of coupgégs/g°3€'aBﬂﬁ§PgﬁaP5/PéPP% ’ preferences of the user.
The|IILkarmneﬂogramka119gtam/MMmmuwg Anrlnone

45. The drug infusion pump of claim 33 wherein
said electronically loaded drug library contains a list
of names of syringe manufacturers, said names of syringe
manufacturers identifying syringes that can be used in

20 the drug infusion pump, and wherein said drug infusion
pump offers the user the list of names of syringe
manufacturers from which to make a selection when the
electronically loaded drug library is in said pump.

46. The drug infusion pump of claim 33 wherein
25 said electronically loaded drug library contains a list
of syringe sizes, said selected syringe sizes identifying
syringes that can be used in the drug infusion pump, and
wherein said drug infusion pump offers the user the list
of syringe sizes from which to make a selection when the
30 electronically loaded drug library is in said pump.
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5 the features from among the set of features that are

25 with a concentration of /[; _.and .m_n/.def./ f 7..pl 10
ncg/ kg/ mi n.taﬁﬁ? : o‘?rhé"q'betﬁeé}%%elﬁﬁt%ca %g‘ﬂ%ﬁﬁ\d%ﬁ‘%é&%{fﬁfg‘s iasrse
t agged to iidergaid pumph curve corresponds to which dose and a | egend

236 i ndi cates which tag corresponds to which dose. On a 30 col or display
other possibly nore effective ways could be used {o identify this
mappi ng of curves #8-do¥he AERY LnENERANePUBPcBf oFla i 4f CRBERL coul d be
used. said set of features includes a drugd@ibrary enable flagp this

graphi cal representatiop, the, user can tern whe I, the sel ected

concent +9t i"ﬁ%—"?%i“ é?ﬁ)pf?’ﬁﬂﬂ ih]a’ttérqla’r anablg, %ied%?'?rofe L85 F that will
likely be rersibviey, tdepehidingnibdretiny rdorghitdioreoft fette drugy e avai l abl e.
An exanpl e ﬂﬂéarr&elgnééigsffaaé,e 4@&%&41%0 the drug entries within

the drug library in said drug infusion pump.

49. The drug infusion pump of claim 47 wherein
15 said set of features includes a syringe recognition flag,
wherein the syringe recognition flag either enables or
disables, depending upon the condition of the syringe
recognition flag, a syringe recognition capability within
said drug infusion pump when the drug library is in said
20 drug infusion pump.

$0. The drug infusion pump of claim 47 wherein
said set of features includes a syringe detection flag,
wherein the syringe detection flag either enables or
disables, depending upon the condition of the syringe
25 detection flag, a syringe detection capability within
said drug infusion pump when the drug library is in said
drug infusion pump.

51. The drug infusion pump of claim 47 whé_rein

said set of features includes a volume limit detection
30 flag, wherein the volume limit flag either enables or
disables, depending upon the condition of the volume
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graphi cag display &3, Usﬂddrtfési'ﬁ?uéﬁléh %:ﬁﬁpt fBi‘CﬁEebﬂi!h a ¥Bhtlink® 37
kil ogranms. This b(i y wei ght |ntersects def ath dose curve at the

poi nt | abecragain ven, drug,, §2id Gonkaingk InFHGING R 1| ow rate of

about 4.2 mbbhrmhor‘e@nﬁaaaw bleyor:c A rtgxa mmerﬁpaﬁmmj ghnmy/m (see the
poi nt | abel,l.ed hISf|UI syringe will [|ast

2.6 hours ("ggé“%‘flﬁf © ?i) (?lvfﬁ gogi%ltidoﬁsaiq]]&atoﬁmeg fluid flowrate X
falls in ndnéosmatiion akbowdddhe @jivers 38y, vaizBpump tdampstisingti cati ng

that the 15 occlu éo&rﬁ@éeﬁﬁéﬂﬁnﬁﬂsf&vbws!ﬁﬁ' éhEe eeeﬂpafmﬁetans?or

fluid flowrate is not too e ot her hand

purposes ofielivemedstoad mtim;t H&ep \ﬁéﬁ;rﬁ°%ﬂ?q«g the resulting

fluid flowrate fog iﬁ@% LedesatyBULdrbeonbeull 19ng5tRE akibe. This
| evel fall s | Wlt aded region 238 and t hus woul d be considered to
be too | ow™ Bithe rate up to an acceptable |evel, one nust

decr ease the drug a meworynfont Sborlhbta dhag alhzargassaid' dhegdr ug

concentyat i { 5 232, 233,
and 234 g ﬂ?’ﬁw %13% %gsg fqﬁﬁw & am per mgts ee user to .
change t he beangems;smx@rtedw mtht mqha;dxuqrmtmera et af asseaiated ug
concent r at 9yl Qeliveryl pathhetits Forhiiitgdding lufidl iy rate resul ting

fromthe niw corlcent ration falls within the acceptable
nfusion pump;

- a label reader for reading the contents of the
20 label on the container;
means responsive to the label reader for
identifying an entry in the drug library that corresponds
to the given drug;
means for configuring the programmable controller
25 by using the set of drug delivery parameters associated
with the identified entry from the drug library; and
means for causing the controller to run the drive
mechanism using the set of drug delivery parameters
associated with the identified entry from the drug
30 library.

53. The drug infusion pump of claim 52 wherein
said container is a syringe and said drive mechanism
operatés said syringe.
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said configuring means also uses information from said

30 region. Jhi L e .
et 1 mat o8 Hebfh BPLI0EEHEhre b oY ebfinaBLt BbokRBLIBE: . (o5 Teq

out cone. The program al so permts the user to determ ne the

appropriate drug C%?Q;ﬁ“&:@&%ﬁ%@% {iﬁfmﬁ e SElafd 550 vHEPE t o the

| ocation on the grag | c
- 37 - the| labab inclvdes| andexpivatipp. datejforntie ghvens8rud npves
the cursor 244 @Nefelf s8€aSpimpl rGrtMes. cempirises: any one of the

curves at the new ASANSTRA (ST ATRAREEHRL R PR o A58 ot on ¢ hat
woul d bao requir emkdns #UY eomparming dube iexpiofation datesas Mead bprogram
does this sinply,B¥) CRURELE "o tREURLYSL! BatE: as indicated by the
internal clock; and
means for issuing a warning if the current date is
later than the expiration date.

15 57. The drug infusion pump of claim 56 further
comprising means for preventing the controller from
running the drive mechanism if the current date is later
than the expiration date.

58. A drug infusion pump for use with a container
20 containing a given drug, said pump comprising:
a drive mechanism for causing the given drug to be
delivered to a patient from the container; '
a programmable controller controlling the drive
mechanism;
25 ‘a memory containing an event log;
means for configuring the programmable controller '
to deliver the given drug in accordance with a set of
drug delivery parameters; _
a user interface for operating the pump;
30 and ' | :

This Sheet Has Been Replaced

TR




59. The drug 1nfu51on pump of clalm 58 whereln
t he offset coefficient for the Cu per f or med

ei t her bySa YhRiRvepksethar |%r%1t’fea‘iﬂi§’daq oin t%a’rﬂ:%fe'ﬂgg]t?i {'iaﬁ?]s"ﬁ €keys on

t he keybasdshtferides RE dYamsll) tdapid Sla1es ivarminteof ablproblém have
concentrations_of Jjnteqger_ a unts<;or of discrete amounts sel ected from
a set of avaﬁ%’r%"r&%n SR ATYYNAON.  the programonly pernits curves to
be drawn at the 15 permtted discrete concentration values. Thus, when the
user drags the curves to a new | ocation and rel eases the curves, the
curves "snap" to a location representing the cl osest permtted discrete
~value for the concentration. For exanple, in this way, concentratlons of
3.567 nmg/mM 20 are not permtted. Security Features

The conputer interface programincludes several security features which
are designed to prevent its unaut hori zed use and to prevent | oadi ng of
unapproved 25 drug library/configuration data files into the infusion

punp. These features will now be descri bed. Access to the
conputer interface programitself is permtted only to persons who are
identified in the user file 99 (see Fig. 6) and who provide the private
passwor d :
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WYL Leil LilviViiily @ MALWY LlVLGL)Y WWLILVQALALNLNY @ pPaulidiaiawy VA

30 assi gneddFudt aakriese thererbpingsagmoehatodeithjeach drugeenkryhe PC
80, which Iacédﬂeéfthésédihtéanarﬁé eéIﬂverypﬁéﬁ&ﬂeﬁdféoéndfdrt@ruée t he
DA e RS EEY! Frarasie koL Rott i ullRy AAIard] iibEatSResS Love!
There anﬂ)fpumpacaeteoleﬂetssemeubiyg aupet vos odyug enbmﬂeacﬁeem | evel s 1,
2, 3, and 4, t f r e ¢ccess

| evel |an|C|%*§ Efle; ﬁlﬁ£§fitg Ff ﬁ?sgggﬁ?erréﬁ %éiéhe a cess ?rgéls
below 5 ita tpeksfﬂnradéhoglﬁhs ﬁe egte@m@nu%yemtmﬂggc@k@nqéVbth of the

current Usefhéréeea‘bfeérﬁgoﬁblheéfyrfﬁ?@fﬁéﬂfbn ag&dtPated
SuperV|sory access | evel | ows access,to the user:
therewith to a customized library; and a loading tool for
15 cau51ng the system to electronically load the customized

library into the drug infusion pump.
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file 99. Addition and. deletion of user access records 10 are allowed, as is

alteration of any person's nane, password and/ or access | evel
specification within the user file 99. Supervisory access ‘Pevel also
all ows the use of the "Wite to File w : " pickAdromthe

15

Mai n Menu, which enabl es supervi sory appry
g approval, a drug

i brary/configuration data file. Wthout
i brary/configuration data file cannot
Access levels 1 and higher all ow aut hoyg
t hrough the "Drug Library" pick frem
creation, deletion and editing of
| evel s 2 and hi gher all ow aut horshi gy,
"Drug Library" pick from te Ma

and 25 editing of customdrug ¥ f

/A\

: ?ﬂ\ cl uding the
¢ //rx, Access
f1/y~changes through the

eation, deletion
ela?e and hi gher

A

al | ow aut horshi p of confi guraw ntigure

<gr oup>" pick fromthe Ngin ' o File" pi ck
fromthe Main Menu. 30 : S L ) 5 0%t he "Read
From File", "Get From Punp /g ,/ - Mai n Menu.

v |
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fa" and "Locks" pick
fromthe Main -39 -
Referring to Fig. 21, conmput er finterface
program the progr am ‘ for a nane and pagsword (step

: s nane id listed within

is the "View

the user : i i s |isted,|] whet her t he
usér has entdered thje ] 7 I f t hg nanme does not
appear in i g @ glOrrect, tHe program denies

[ff the user nane
| ows t he user
the user's

the user any a
and 10 passworHd
access to the
access |level (pt

-
r 3
o4
‘
.3-:1 2 A :
oL A
L N :
y \ .
1]
- .
w
3 o
-
ﬁ -—
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s@Ppl ementary configuration
"or§g on disk or within the

O wth three nane, date
r@Qr am uses data

Referring to Fig. 22, each
date file that any user, 15
i nfusion punp, |nclug
and tine fields in it. The
structure 260 to determ ne icular drug library and

suppl enentary configuratio gh it is associated can be
| oaded into a punp. Thef.;_“}_ B il 262) contains the identity
of the author of the file. il 3 i FHeut hor is defined as the

| ast person to edit or nodifEE==S g —i® Nor field 262 al so incl udes
the date and 25 tine of th ﬂ- d&the file. The second

field (field 264) includes Tt e person who approved the file
for loading into a punp. This field will only contain a nane of a person
who has supervisory | evel access as specified in the user file. Approval
30 field 264 also contains the date and tine of yuwen the approval was
given. Finally, the last field (field 266) is reserved for the identity
of the person who | oads the file into a punp. Like the other fields, it
will also contain a date and tine but in this case the event being 35

recorded is instruction to load the file to a punp. Wen

et Has Been Replaced
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- 40 -

the file is | oaded to a punp,

the file into the punp and the date and tinme are

260. The contents of this data

Thus, it is

t he name of the person

| oadi ng
added to data structure

structure are then | oaded into the punp.
5 possible at a later date by readlng the contents of the

punp to determ ne who
file, who apppqxgdﬁpkiu
Wienever a user creat

entries in approval fi
field 262. ThgsgL o2
for | oading into a

| oaded into a punp. it Qﬁﬁﬂ
O 3‘{(

rerd “‘"{

ETETT

LII
o |nto
; the 1
s the
f ﬁlyp-a
Va

I brary/configuration data
L he punp.

D program erases t he
nf.ormati on i n author

fter it has been approved
Bef ore t hat file can be
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15 aut hori zed by, : & : Referring to Fig. 7, the

Mai n Menu | Wy nenu pi ck which

enabl es a fupctionality

[ pOESS | evel .

e into a punp by
t he program

to perform 25

et her there is a

f f that field

val i d user having

y q a user (attenpts to
sel ecting "LOAD CONP GURA‘\O TOSY PUWP" in t
performs the Necessal V.« 57N
t he | oadi ng operatio igi’ rst t he progranldetv'f;- :
valid user identified hor field  262{EeQD
contains a valid user, th progran1check§*ﬁ3 ,fn

supervi sory access level is identified . pyfield 264 (step 30
282). The approval nust conme from a user diffogeg€-#r,om the author. If
the contents of the data structure fails ei tFer of the tests in steps
280 or 282, the program dose not permt the,liser to | oad the drug

|l i brary/configuration data file into the punp. On the 35 other hand, if the
contents of the data structure passes

TG 5
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- 41 - bot h t esF§EIIe (PRufy anlihen cQbeks what her ’Preq%pproval " was
given after the |aft mf@tfREation fo the ffil|e =) 84)az!lf the date in
approval field 264|é¢svdragee t han the datd V"B ddt ho ileld 262, the file
passes this test. FowB lt‘l!@*&'pp ovgl date is ledf'V&ef T han tha-A&te in author
field 262, it failjberndsi®em. |f tfhe dates ar¢g t he sarrg the program
checksthetrnﬁbstarrpsrn e two fields for Sh—ymre=x g If the
file was changed after the time at which approvF‘wﬁ?‘gr ven t11e pr ogram
returns to 10 the Main Menu {and does not allow the < o 1l oay that

file. If the file received ilts approval after the | ast. change to the
file, the programall ows thq use g~wi-th—| 0adi ng the file.
Before loading the file, howe r\N“F‘ﬁe*’pro@r“amtﬁ?WM ¢"?’he information in
field 266 of data structure 260w, wser's name and the
current date and

Y<C o
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MWW AUUNRG W Ko |

_ L TGURE SYRINGES

tinme (step 286). Afjter CORFARRE g data structure 2¢0 have been
updated to identify thecpRefRRE I'S | oadi ng the drug librfary into a
punp, the program ljoads cBNFIGURE PLDERTAS requested (step 288} I nf usi on

Punp Operation READFROMGaEEUre for operating the pfgnp|and using the
custom zed drug lilfraryuwrtTe a0 geei ts EEPROM t o program th? drug

i nfusion punp will now BRITETOrFiedwI™ hbpddvaL 25 aid of Fif§s.'19a-c.

The i nfusion punp ifs tuGEECROM SMPNDVI Ng a power on swi chfon t he side
of the punmp (not sifown LARDPUMP figures) to its "ON' posifion. Upon being
turned on, the unp NEEWAPRINT HRYG WIBRRAY /CONRIGHRATIGKI On nCl uding a sel f-
30 test. The user int er VAEWPBINT iIAGTIWITYt LAE sel f -t est i ngl udes | anp and
audi o tests. Portigns ofOfhe sel f-test are al so perforngd as background

RATTED- GO

previous'choice
Next choice

tests during nornal

we u+t

'L 1of 3 o _J DRUS LIST W _ ‘f

‘ DRUG NAME Y -min 2ihe— MAX. BOLUS RATE
] P dcf}m def-l_BOLUS : |
CONCENTRRTION E Bax sax—i CONFIG ON IN PUMP
* alfentan S »9 meg/kg/uin 25 mcg/kg S@ acg/kg/ain ue
| .25 ag/sl 3 175 Configs ¥ 3§ 2o
I . .
-} Fi = Help , | (SPRCEBAR) = Select/deselect drug
l F2 = Edit a custos drug ENTER = Save and return to sain aenu
F3 = Create a custos drug
F&4 = Delete a custom drug HOME = First drug
F7 = Toggle config. ' END = Last drug
FA * Gragmen\ Tw\ ' 4 = Previous drug
# = Indicates Drug selected ¥ = Next drug

Lower case drug nase indicates peaiatric drug
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CONCENTRATION E Bax— max-J CONFIG ON IN PuMP

- 42 - Bor i ng-tte~tamp-test aHt—t+EBs—and—+Cb-segments—ar q
activafled. After the | dhp-test scgfkgdninl pharumesik@ —idemdg/kpieinas fheen
configyred, steps have [feen
conpl efled, “-the saimp 5 di sptays the init i~at=group sel ecEpefig: ¥
First feature is enabledj(step
300) . |Fthe=Brog—trorary———0pr o TR L1 % B A TR SIS U A Simioaca g as
though no | i brary is present (st ep 302'57'a ’TH&’E" fé'“{ he user
prograffs The™p y enterlng al | of th | s t hflough
the key "P’P% ;#s“?? :‘ngiﬁ t| %’y‘P ét(g Fa8aPai [ bl o t o
t he usr g e‘? 1a "8 ai ne( bymf'I La'ﬁ | ons aijd
featurls 7 °€ %‘aded into thg EEPRC]\/I Re* 133 '15 exaffpl e,
P, g @D Cmf.'& yacd | 'Wﬂhr’s“o i Ofwg merty Rl
can on opt v pUNY tUrnet nl ess, off
cour se, . e con |gurat|on set mode and turns on the
other  —m7m - ——- - '
.4

CREATE/EDIT A CUSTOM DRUG

ain ain X. BOLUS RATE
| dofE}-DOSE defE}-BOLUS &
ne aax nax CONFIG ON IN PUMP

10@ mcg/kg/win acg/kg 429 lcglkglnin
208

Config: Y

TAB = Next fiold
F1 ,
FS = Toggle drug mode LEFT ARROW = Previous character
.~-F6 = Taoggle pediatric/adult RIGHT ARROW = Next character
ESC = Cancel changes DEL = Delete character

-

# = Indicates drug selected ENTER = Save and return to drug list ‘
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node

punp, to
I n the punp and-

those three entries,

ptions). The follo r1 Yﬁ?"&s
featurnes are turned on W@Zﬁ%ﬁ: g%t g
t he udger for t he dlfferentn’gggﬁs %:
pronptlis_the user to select a FS?E' M
y the syringe 0

finally to specify a syringe size fromanong the sizes

Fig. 24. Th
rfha '°2va'mgme m)dispti

manur act urer

listed in the punps nenory-(see row 200 in Fig. 24). ﬁﬁteFQ§upply|ng
t he sequence of events di ffers dependi ng upon the
30 sel ected. If the selected node is nlL/hr

node that the user
(colum 220), the

nL/ hr. (row 206). Then

innm, if one is tol
the punp pronpts

punp pronpts the user to specify an infusion rate in

the punp pronpts t he user to enter a volune limt
‘ ' pOT to the <BOLUS> key,

UNITS/HR
SINGLE DOSE
MANUAL SCHEDWLE
AUTO SCHEDWE
MCG/MIN
MCG/KG/MIN

< < <<€ <<

8 = Previous mode
V = Next wuode
(SPACEBARY = Change configuration
ENTER = Save and return to sain senu

e
A = Previous asanufacturer
V = Next manufacturer
(SPACEBAR) = Change configuration
ENTER = Save and return to sain senu
] F1G .Y
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After that {i nformati on has beg¢
key (row 232) and then the <Sf
process. Fdl I ovm ng the purge,

I nf usi on

entered as
If the nDde |s Unlts
and syringe sizeget kgauser
in the

i nfusion d

optional ly] specify a bol us si

user may sf pirisxt he rogr
deliver the fluid in H'E'fﬁg'g':ti
rate. 20 1

MHANUARL
SCHEIULE

e .L.t.:me_rmdﬂ-

VERY —-:—. e heimin

the user to enter

syringe in Units per
concentration has been specified,

e size of the bolu

entered, the user
RT> key (row 21
t he <START> key i

in nm (row 210).
DI esses t he <PU

\°&4

ISE .

rate

Cl

Once the

1 purjge
51 pr e%%ﬂﬁ I atje an
pted. S rlate is

urer

spe yrng
enters f‘ﬁe '%bncent rati on ofF€he‘deug that is
mlliliter (row 204).

the user is pronpted to enter an
r?&&)'.—qih'en,-—r'l-re-ﬁ ! ' 0
e in Units (row|410). At that point} the
ks puR, conpuiges {tihe rate at which i] must
It delivers the dg g at t hat conpujed
s%g“ﬁ.n:-@ce&-uamﬂM), t he user

NERY a—— —:— - bheiaia

A0
SEI-EBLLE

ome " e = e ogrul

~G 34

G \2e

MCG/MIN

e \3% .
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o~ & " Ve . PRl VWt W Yo ¥ & tmat 1N * |t T S Wit |

SOML Y MONQJECT oML Y TERUMO 20ML Y
ber f or ns gh@ SoME gequence of wgrosscaszsme perforned forTERupoogonunvng
he - Unltséhm gmdg yexcept thatmnmermUQGQMLcmncentrat|on TSRBnBCGDMEdYIn

L

hg. - The 25 punp conputes t he éﬁp&op%eateudrugrdETrV€TV‘Tate in nL/hr. il

-or the ntg/ kg/ mn node (col up 2264 x¢ ak§er syringe size is specified, i
he punp pronpts the uSBACEBAR) entiingbecpakigitasidody weight in kg (row 1

.502) Then, 30 the USﬁfEenE685vdrugcCeﬂﬁeﬁﬁrahlQszudQSﬁuand bol us size

iLn t hat nrripr and L

conputes the drug dellvery rate reqU|red to achleve t he speC|f|ed dose

| evel . Referring again to Fig. 19a, if the Drug Ligi@ny 35

option is enabled and at | east one drug has been

“ CEFAULTS MENU

DRUG DEFARULT . b ‘

MOCE DEFAULT . Ve i

MFR DEFAULLT Y I

SYRINGE DEFAULT - Y l
V = Srevisus defauld

£§='.e§t dafault
(SPARCEBAR) = Change configuration
"ENTER = Save and return to main aenu’

L

Ti6.\p
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SYRINGE USIEU,: LUN Y

- 44 - confi gur ed, ﬁgﬁRRNGE eads the drug fibrary index from t he
EEPROM | mmedi at el foI I I arrp test. pendi ng on how t he user
custom zed the dr was | oaded } nto the EBPROM nuch of, if
not all of 5 thq| dr ugéﬁ br,eréumgf Ny mati on, be supplifpd by the drug
l'ibrary entry. entificationgieldis c nfigured, the
identification fi |dIS ayed durlngthereadlng of {the drug library

i ndex data, other .

During the proce of read{ng: tde g |44V i ndex, tlhe punp perforns
a checksumon th Ldata | fAL he paxPWERRtLCES a checksumf ai | ure, a "DRUGS

CORRUPT" error | rewapﬁnmﬂd@m Qe SyicrAf terf the 2 second 15
drzgrese L E RN HPOHAMNGE SLRB A Saenu sjl pped, and the

text display, th

punp proceeds wi tip_gonde selection Assinin t he drug
library index has been read wi t hout any detected errors, the punp
pronpts the user to select a drug (step 308). The user enters and nobves
20 through the list of drugs stored in the custom z&lgdiig i brary by
using the arrow keys. The <Up Arrow> key noves in the forward

al phabetical direction and the <Down

H CREATEVEDRIT PUMe IDEMTIFIER !

I - IOVOR——
il [}
" [
f "
/ i
" ]
' 4§
===t
ﬂ Type i iZeniifier and press ENTER !
W =2gal zhar'sz: 3-Z, 0-%, Zash & :gace) l
[ 1
1
!! . zec Tarczl =zhanges !
i DEL Zelate character i\
t

1
: LEFT ARRCW
RIGHT ARROW

Praviaus character
Mext <haracater

Fq-'%
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Arrow> noves in the reverse al phdbetical direction. Where the pﬁnp

enters the list of drugs depends upon 25 whet her drug default node is set.

Thus, to determ ne the punp’s [response to the user's first arrow key

press, the punp checks mhether t he drug default is on (step 310). | f

the drug default is on, ct-he—first urug [HdLT\R’ di splayed is the last "
\ o

drug that was run on thé&"BetiS™( StEP drug default is off,

the first drug that is dls'm%dlqthpr rug in the alphabetlcally
organi zed drug library (step 314). As each drug appears on the
punp's di splay screen, efined Concentration is displayed al ong
with the 35 assigne pcentration

- 45 - \,e,l £

S REN0NSE T wi = QoNSR Yo
NCea D WY, hed A7 koo CEY DRLAY 15T
LAST DRyE €avdaed Mm-euz VevG 1N L\Reary
(] r‘*P 1
i

462 Y

N QERPowee T CoNE 2 iy

Yeu OSWHAT SOLERD Devd

N0
/1\% v P
Yﬁ& eeweown ! neug SEUETED 7 PROLEED As 1T DRUG
P L ARy fegruke 1\
'L ' O 8P
YA
TN o
Do%s STUETED Peug WT > | ook | FANT TO Moo AW
lkscso (MeOF STLECTBH
) -
l £ }

24 T \ 292

} - -
22l —-ancxl OTFANT AQOLY _l\-j %
ves '

\\N oSNt e T FIEST AREdW EY

N QR0MNRE TO FQST Ageowd vEX TMESS Stow 197 Avihugtue MeOE
Aada LAST MOOT CoN 1 BuND A

¥ Ge ™ STP ATY
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_ _ "f,-to
exists for the disp ayed
Concentration field (i.

field in Fig.

4).

determ ned by vvh €en _con d, and may in

of " GENERAL". e “onc MNHE- de?tf’F"é‘d‘:Elr"a"i%‘"bﬁ found, the user se

it by pressing the < kKey. I n response tl:)“t,he confirm ke t he
punp sel ects the dru pearing on the di splfay and pro#;#pttos the user for
the next selection (st 316) 10 | f¥" CENERAY" s selected (step
318), the p:mpﬂvsoppse.eerds woewDde sel dcttoa, aEttswizequeftRgtbghayes as

i £t el e m'e s%ouli $abl ed unigbald W éi]nwstgs Hawvesied| up
(step 320) cEL\ as¢ of d u H‘éﬁ" é@/lﬁ]%l nti cal | nanes
15 and Con ‘e'ﬁ"tratlons but _di f rigg in SSICI drup s

di spl ayed as one drug emntry. When thi <CONFI RV> key is pr ssed to
sel ect a drug entry, \Lf_the selec ry has nore than on

assi gned node (step 322), the purrp roceeds to node_20 sel ection, | ow ng
the user to sel ect betpweer - e gred. 0t he drug (step 324).

The Concentration fiel § N r’é‘wfé’r‘rﬁid‘%pm'y’tfde% i ng node selectionf If the
Dr ug Def ault option has be@%&nfﬂ\g&‘ed (ste 326), and the fast used

drug has been sel ect ed,

Yl': SHRINGE Rzocaw TN OW

e
Y

9zS %

PO OT U TO WY
SRT 08 LT AvrerwiTud

%5t

|

.No

PROMPT VSTR D LOECT SviE i

A

- .'5 Slo
OCTITNAT = —‘\’-

\ks —l
3%%
~_
1N CEWNE 10 TIRST ARROW

UTY (CESE swow LAST -
S\ZT @ o Puthy

\

30

g
AN

(N OTROWRE D T eST ARBouw KEY
PRETRS Wow FIXT VAWK
oN UGy oF oveTmond

v

et N 4N e

S TO OSNFL M

S\

\‘ | <€ STEINGE
- ]
v

Co ™ STEP S0

.- e

PR
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eown\Keypr ess (step 328).

25 | ast used noge S
Ot herwi se, the gﬂﬂp ' $ﬁ§y§fﬂﬁéﬂ?¢r§906 deﬁlon on the |ist of available
nodes (step 330)
node, t he punp t hent+eges

selected drug fromt he}EEROVI (step 334) drug

has only one ass+ghet—rode rmr—st+ep—322), the at node
and nogeuv —selCestvsewsoskipEadd (332). [The p rrp Phewr e adE€R Twddi ti onal

Todd promat” [0 Speethe e pucseesinn [ 1om P T ABtagost nd,
- t ext f|§lfg %r\réfﬁ?‘ﬁ“)’(l ngt\éﬁ/\bz sec nds al tEANVGEMSRATON dyringe

manuf act urer seteetTom \

T | 2T UsTE TO ENER
PoST |, 21T, Voot LMY
4 Polug AT Wl ERT
FORHPRIATE

LR BN RTERNEE T <TTRRTS

kex M6§ URTE WIETHEVR
l‘u'f&kﬁc. V'E*EC'\" NS oON

ary data for the 30
Ne |f the sele

\Fon | . T ¥ offF (
314 % SYENET Peodcpy |
oD ? . J
¥es l NO
WHRR W \ e o.{!] NS en
- (
3%% e

This Sheet Has Been Replaced




The selleet

oo e —tantiar —SAO—rhre—f ected by
the drug | FErayr ettt —excbpkt ﬁ@m ddgf LfibtHCon ot
any) remai ps—ei-sphaye —af-ter-Ugfarhgtias b ye-pptgd—HhepUnh st 230
det erd n2st Whet her T E 4 Q NOJ one option, . cont 7aufed ([STEp \36)‘5
| f onlyy onp manufpadtuyer:; hpas Hedn prqgramrea’lﬁ‘f'b'@‘ﬁe pup, ; NETPAT
def autes tpthi;s IO ppt|Q nd/q‘s%ﬁ theTuser i Ver Ay, [t hat [ chofCE[TEYep
338). M f there is! nopklHan Qﬁ,ewsdtlpn ‘it he pum‘J>p‘ nptts t he Jusgf . ito
sel ecL, B MEREr e arRer A S Lop 340 AS - hEf Ure; theussr=prEs A I OW
keys enter—and: ||1 _;mﬂuah ‘the' IYist of <0ptions:*To dEtertie—aw t o
respordd ttiTe 5 A an arrow Key: m—tﬁe—mm—e—h&e—l’é etHher—t-he
manuf gct ur pr defA"uI t+1s’ configured on (step _342). 11: |Lt'__ S C nrflgured
on, tife pupp vésporfds tp the first arrpW  key presk by & Eplayi e
manuf &t ur, uSedu iln the last  runAstep 344). Tf the manufactju r,,
defaul t | 0_onf|| ured of f, 'the'@!'rr'p Tesponds to theljfirst alrrJ lvf
press by T T ST optyon on, the Trst of optlo.ns é%
When the @sker .5bdent|1‘| ed t he ‘ martff act urer of tt\% syrl n i‘lﬁ'é‘g (f"§
bes use I% i, is sel ggted pr.egsing <CONFI R fst ' N
Af Tgr ‘f" ewanuf actures has been sel qct€d; the ;-ﬁ" AME (i)
SYyI ngayr g |

) \0 ( 2z f/// L7 rf 57 e ”61' //'/’///’//// Gan

[} QQM‘Q " e e s L . Z‘ﬁb .

€ T yoe o Y ST T v///77"

5 =°m\. 1 x ! " z“

'1 i ' \:20 i I1 o 1 - (//r //f”a"7/"

€ @ %4

FULL syRiNéal  Dve#Tion)
T& 20
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350). If syringe recog

punp di spl ays the sy _
size or select a different size (Steg

352).

. . - . % . I 1 mg ounp
di aneter of the syri ngg Bar rR a4 VT H‘Nt‘buslé’s' a

sel ect ed nanufacturer.tcyﬁﬁmttﬁamsrd?e t hat neasur

| f

g determ nes the

I up table for_the
pent g %Hnéé%T:&e The
user to verify t hat
syringe recognition is

not configured on, the punp pr ts the user to select a size (step
354). The user 35 enter _jl s R 4n1 pfessing an arrow key. To
- 47 - determ ne ho ’%\o re'é LL ST rf\.ilrS key press, t he

nd, t o
punp det er m nes whet her| s$t ?hgté%a%f'ﬁﬂq has

356). If syringe defaull_Ls._on, _fhe

punp Legg

n} configured on (step
nds to the first arrow key

press by displaying 5 the syringe size | ast

run in the punp (step 358).

| f

Fia. 2t
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2ud | e NART g
syringe default

the first arrow
key presde:!ydlemg pbwtdl"'rgt ption on the list of
avai |l abl e syring - identified the
syringe 10 size that is to be used, it is selected by pressing <CONFI RV
(step 362). After the syringe size has been §\§I ectéyg, t he punp
det erm nes whet her the sel ected drug has a predefined ‘Goncefitration
(364). If there is a predefined 15 concentration for the selected drug,
progranmm ng of the concentration field is skipped (step 366). The
predefined concentration is assuned to have been sel ected in the drug
sel ection step and the concentration is di splayed in the concentration
field of the display..20 Further _the uyser will not ?ubsequently be al | owed
to edit the prede metdheeﬁcefgtraumm fiyedd. L aTED
Concent r at i ong¥0s predef i ne m&e_"’ Sl
Y=ro¥ 1368). 28UNETION  After

pronpts the user to 3$p« - S
the entry in the Concentratlon f|e 0™ been establlshed t he punp

pronpts the user to Q{, Rat\geradl yes
Rate i S dl"spl aqge,d.
P SlEw ”

predefined dejgult Doseor

enpl oy the arrow keyq ‘Mo Fureton
9%% l
\\% Die 2 LAtEe YW omreT ] .
H o
e O (F OAMT 2= DA | 'S > NENY ACESt T
T\ME 2 LARNE TuAN ant ot I g l  ENATION
ys 1
220 _\E—WNQM\&W N 1
SETT AND TIMR N LR !
730 Aidw v Yo LoD R ‘
I Pywd \
g 1%
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l el Teang T ofTmeE v e Tmumetg™ oSy bd® S diedi— S \ ,.“.g' ut'

| Syringe size | Syringe Size 5yrinqe s:lzc ! Syringe 1zo

30 dIS SEEOIme REYPress| ‘
di spliay vmththe select ed digit, allow g direct entr
atu ! sp use the <CLR> key to reset
to d ses - 48 - §
<CONFI iRVE .S oressed lf_the Dose or Refe IS out of i
the uffp di spl ays LWl the ag,g

val uqg. ul

e cB@Eh Qﬁ?h

RATE] | nnn" or if the h‘i‘i‘l%‘.i ‘5 pr
; irec

for tlh¢ drug, and i QomE.3 e _
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is restored. Howeyer., if the BJI us Si ze field cantains 35 dashes and

<START> i s press DAT. S [ [ Q#,
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drug entries, there being associated with each drug entry
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<CLR>, arrow or dlg% PFB be uSed to ed Bol us Size va ue The
t

Bol us size ﬁﬁ91§5f9ﬁl G@nﬁ}%thghﬁhﬁuﬁE‘-‘g dinfusdoms wel | as
to dasgeao pump, a td>é>1t£6r<EDtl.§étKﬁB§ aSseteaﬁedragabngwrdsﬁr%dus |
size editing, t est e, Bolus_size is ay to
their cont e%’%or\'/??eﬁ‘ ‘I’F@&&% oﬁﬁ’ﬁgden rlﬁﬁdlphﬁaggl grug gé&’ﬁqé'l
closed. 20 a tool fdramddingmtkeysebeetedcdeugnéatnieéeaﬂemgnMithhe
Bolus si ze o] punp di spl ays
i 1 et ot Ao i e o REGPR e L8R8 ssb0Ta red 't
t h& Bol us mthgnewith|%00@equ5bomeued|hgbranm,26ndhe &aadandltpbdyébrls
wi thin begh dhes ﬁbr n e | ected
drug, | <CERFINE L. | SPEeeEq e1LofrbRErRlIp foaa thE Libeehlza 1o
Bol us S|ze'ﬁ¥9§PrXHln§H¢$h3 daygpinfueier PP st ore t he Bol us size and
initiate Bolus delivery. 30 | f either <CONFIRM> or <START> is /7
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electronically loadable drug infusion pump, said systam

-_50 - . Lf_either <CONFI RM> or <START> is pressed and the
di spl ayed BOFGQP§F52BF§ Wi thin the punp's range, but exceeds one of the

predefined limts for the selected drug, the punp displays "BOLUS > nnn"
o T the & previoushy pipgseyeshiidhingsazplexsbitedt v entries,
e I ne I' | N | t I ||‘ " . .
ok Deling bodbaPhele il Lo 80y LREry & oot wcaBdoctutier e
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Bol us size valede dragstelédery P%wﬁmQﬂﬂisBépézo§i§€“$i@ﬁ¥FY%F¥ﬂH£ﬁ§%CP&S

<CONFI RV> ) Qd, .t Ry QQQ.F_&,@ tRé tdAle d dFusSEARDamp ; If the
previously programed~Bol us size was not out of range for the drug, or
was out of range in the opposite direction, the punp instead sounds.a

beep, and di Spleays FYEREEYect inm'a @et” VERIFYD eRERies Fra aN3Rg §218 ( he
drug 1imf;value) ;108 csORELRM Ples THABRIaKaYuYl Library;

means for adding the selected drug entries along with the
sets of drug delivery information associated therewith to a
customized library; and

loading means for causing the system to electronizally
15 1load said customized library into the drug infusion pump.

2. The system of claim 1 wherein each of the associatad sets
of drug delivery parameters includes information selected
from a group of parameters including drug concentration, drug
delivery rate, drug dose, and bolus gize,

20 3. The system of claim 1 further comprising means for creat-
ing a drug configuration within the customized library that
does not exist in the drug library, and/or comprising means
for editing an existing drug configuration in the customized

library.

25 4. The system of claim 1 furxther comprising a graphical tool
that generates a graph for display on a computer scre2n, said
graph enabling the user to select an appropriate drug concen-

tration for a given body weight.
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ot herw se Qe I gnored. The <CLR>, digit céﬁ&&&@;éﬁys may be used to
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store the Bol us sIZF, S _

initiate the Bolus 20 ( <START> ). If the Bolus size field is

cl osed by the <EDI T> or <CONFI RVM> key and the final displayed value is
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di spl ayed. |f v, ' t " \ @ ' e_-.di. spl.ayed.
<CONFI RVb anfé‘@i@ﬁﬁa@é%ﬂgufgggﬁpghg gée:l{)é;?n it P‘u%lgd?%gls'e%e%%“u st
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said identified modes to said customized library, said modes

15 specifying the units available for expressing the drug deli-
very information and said identified modes being the modes
that will be available in the infusion pump when said custo-

mized library is loaded into said infusion pump.

7. The system of claim 1 further comprising a list of names

20 of syringe manufacturers, means for selecting names oI sy-
ringe manufacturers from said list of names of syrings manu-
facturers and means for adding said selected names of syringe
manufacturers to said customized library, said selectad names
of syringe manufacturers Jdentifying syringes that caa be

25 used in the drug infusion pump when said customized library
is loaded into said infusion pump, and/or wherein the system
further comprises a list of syringe sizes, means for osne or
more syringe sizes from said list of syringe size and means
for adding said selected syringe sizes to said customized

30 library, said selected syringe sizes identifying syringes
that can be used in the drug infusion pump when said
cugstomized library is loaded into said infusion pump.

8. The system of claim 1 further comprising means for repre-
senting a set of features within the customized library, each
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maxi mum bol us:ammnty within said cilms mnﬁuuﬁaﬁnrml@mwe% rrél%éi"éﬁpé‘&zed
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presses the <SEAREithey evabdgsnomrdigshlsisendepen h@gp%ptheemqéglon
differentiy dgpendl R39r9RgWhaLEEELion flag, a syringe detection capability

within said drug infusion pump when the customized likrary is
loaded into said drug infusion pump.

9. The system of claim 1 further comprising means for causing
said system to read pump configuration information from the
20 drug infusion punmp.

10. The system of claim 1 wherein said means for selecting is

normally disabled and said system further comprises password

protection logic that serves to enable said selection means

but only if a system user supplies a preselected password to
25 said password protection logic.

11. The system of c¢laim 1 further comprising an access con-
trol means for controlling access to said loading meane,
wherein said access control means permits accesgs to said
loading means if a system user satisfies a set of precondi-

30 tions and denies access to said loading means if the system
user fails to satisfy the set of preconditions.

12. A system for use with a computer, said system comprising:
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_ § infusion pump, said storage medium being readable by the com-
syringe detect . is on or off (step 372). If the syringe 20 detect is on, the

punp checks ®HEERer the syringe is properly nounted before proceedi ng
(step 374). If the syringe is not properly nounted, it alerts the user

(step 376). | j ' eghe | ORRN LY pompd ed, it
begi ns deliveri né,%g‘gg%%%dé@g‘?ﬁ?\eﬂg%ogﬁaﬁﬁ ézmél{ﬂ}gte;eir a%?lgcgﬁcr)gl ng to the
programmed sERBAGLEINEtep 378). Ot her Punp Operational Features

The punp has two configuration nodes, each of which is selected by .

entering a speci C 59@9- ' ' | Ve t = test.
There is a 30 Cbﬁ%?gﬁrgﬁfon_ elnﬁbéguggéagfé%ﬁ?i5%&%&?%ﬁpﬂé€%%§?ﬁ%§£?
Conf i gur 401 oseteef MBBRY #Rtmkes HropuARCRS NP3l MY ity of BEugpaRETias
Confi gur ati oanReyigWaMag el Bnadrhas t he user to review the current punp
configuration but does not all ow the user to change the configuration.
means for enabling the user to add the selected drug
entries along with the sets of drug delivery information

associated therewith to a customized library; and

15 means for enabling the usexr to cause said computer to
electronically load the customized libxary into the drug
infusion pump.

13, The system of claim 12 further comprising means for
enabling the user to create a drug configuration within the
20 customized library that does not exist in the drug libxary,
and/ox comprising means for enabling the user to edit an
existing drug configuration in the customized library.

14. A drug infusion pump for use with a container containing-
a particular drug, said pump comprising:

25 a drive mechanism for causing the particular drug to be
delivered to a patient from the container;

a programmable controller controlling the drive mechka-

niam;

an electronically loadable memory inside the pump;

UL
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- 52 .. 5 drug dellupry paramsresh apgder drug delivery,prepareis fgf e
options incl gdafigurifgl ehe drugsihfusion pumpndi vi dual drugs in the stored

drug i brary can be turned on/off. 5 Sel ect
Modes? Limts the nunber of nodes

avail abl e to theausger intexfaestenabling a user to Breg¥amptRfonpts only for
the programmable contrélRH]S saidMaged aiitmefee® comprisimg: syringe
actually used. 10 Sel ect Defaults? The punp can be set to default to
t he drug, node, manufacturer, and syringe size

previously used. meansSEbrcenabkis® a user to/eeife GruSesPb¥Esitam B¢
sel ect ed jighckydbRYonically loaded drug library; and

means for configuring the programmable controller with
the set of drug delivexy parameters associated with ths
selected dxrug.

15. The drug infusion pump of claim 14 wherein said coatainer

15 is a syringe, said drive mechanism operates said syringe,
and/or said electronically loadable memory is non-volatile
memory.

16. The drug infusion pump of claim 14 wherein each of the

associated sets of drug delivery parameters includes informa-
20 tion selected from a group of parameters including drug

concentration, drug delivery rate, drug dose, and bolus size.

17. The drug infusion pump of claim 14 wherein said electro-
nically loaded drug library contains a list of available mode
options, said mode options specifying the units available for

25 expressing drug delivery information, and wherein said drug
infusion pump offers the user the list of available moce
options from which to make a selection when the electrenical-
ly loaded drug library is in said pump.

18. The drug infusion pump of claim 14 wherein said electryo-
30 nically loaded drug library contains a list of names of
syringe manufacturers, said names of syringe manufacturers
o s iz e replacemernd chee!
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5 said pump, and/or wherein said electronically loaded cdrug

15 DY {9 diP T Seaine 4588 bf bW ihdecalived, CalifCaelected
toggl ed on/off.,

. . . Syr,i_nge . | f configured on, _the punp
Recogni ti on SW%&%@#%H‘V%&FX&W@%’W@%F ¥ cdn' Be wsed ir dhe
of the syrin@fug Rffusion punPyr andewherein safidcdmiigginédsbon mmeabl es t he

punp offei:?aett?l‘fépiéfglﬁ the EQs@B@n%i%gL%FEQBeEEmeW&ﬁ%O make

syringe. ange ] e qcclusron al arm by
tailorindof or sekecipinmhen Eheanlectrpnically loaded drug 1ibragy gfedfures
(H gh, Medi ugaid @Mmp. Rat e Range Limts the maxi mum delivery
rate to - H gh, Medium or Low range.

Aut o Lock Aut omatically | ocks the keyboard

when the keybdardl dowmrigusiion pugp for use Wﬁ@Pu#ECEPﬁ?inerI%PQR%%H@%& ein
nL/hr node ogly;@W arug, said container includibg SOowAGRiAe Béadablehen the

V .
ol ume label, the label speci%{rﬂé aCnOUirc}ite%tg.%\:’i\.@rf Bgnlﬁgeglven drug
15 and possibly other information about the given drug, said
pump comprising:

a drive mechanism for causing the given drug to be
delivered to a patient from the container;

a programmable controller controlling the drive mecha-

20 nism;

a memory for storing a drug library, said drug library
containing a plurality of drug entries, thexe being associ-
ated with each drug entry a set of associated drug delivery
parameters for configuring the drug infusion pump;

25 a label reader for reading the contents of the label on

the container;

means responsive to the label reader fox identifying an
entry in the drug library that corresponds to the giver drug;

means for configuring the programmable controller by
30 using the set of drug delivery parameters associated with the
identified entyy from the drug library; and

AR
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20. The drug infusion pump of claim 19 wherein said centainer

programed. vgl ue to_zero. c A s Si | ent Togal £s certain al arns
on/off. 3 1'% syﬁ&ﬁ thsald drive mecllhapés‘ﬂl FpHTaces S%%éftsgrl"ﬁgetype of
idle al armt lgd/or said machine readable label|isea stouglediemory, and/or

- 53 - Selaqel cbeeRbiring meand M S HReB! i 9 b¥mat SHH WBh%ond sﬁﬁ’.@_c"lé‘i:eJﬁ
nmessage when it is_turne cedure for setting the

d,_on. The 0
configuratioﬁchoFﬁégurepEﬁﬁ ?EQRF%WQ?béﬁtEPFﬁﬂg Brcess code. Thus, this 5

procedure is only available to authorized users who have
21. The drug infusion pump of claim 19 wherein the label
10 includes an expiration date for the given drug and whezein
said pump further comprises:

an internal clock indiecating a current date;

means for comparing the expiration date as read by the
label reader to the current date as indicated by the intermal
iS5 clock; and

means for issuing a warning if the current date is later
than the expiration date.

22. A drug infusion pump for use with a container contsining
a given drug, said pump comprising:

20 a drive mechanism for causing the given drug to be deli-
vered to a patient from the container;

a programmable controller controlling the drive mecia-

nism;
a memory containing an event log;
25 means for configuring the programmable controller to

deliver the given drug in accordance with a set of drug
delivery parameters;

A
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the operation and/or programming of the pump.
been given the code. This prevents changes being entered by unaut hori zed
persons. To select the "Configuration Set" Mdde, the user enters the
speci al code i2Avwedbst drypg infusden tpusy sfpcledn 2 dwhereinidhe £véatBon has

been 10 di spl ¥Rf# are recorded A CsdiH v@neODby Iiclndd GRiurdedieest Be t est
di splay area pronpts for, .ea user gﬁégonse. field (the

. ih ogtion” Th% d
si ngl e- char acteAIfi%yi £31F BLAFDS HMITENS L RePTO ponee 1 i® Y& pendi ng.
The arrow keysattenkipoh, <[err]>) 15 enable the user to step through the
avai | abl e choi ces (i ncluding Yes, No, High, Medium or Low) and pressing
t he <CONFI RM> key | ocks in the pending sel ection. The first
pronpt for each option group is a "SELECT | (group nane) ?" query, where
(group nane 20 identifies the relevant configurable option. To begin
configuring the group, the user selects a pending response pronpt of "Y'
(yes) and then presses <CONFI RV, To skip ahead to the next group, the
user sets the pendi ng response pronpt to "N' (no), and then presses 25
<CONFI RV, Once a group has been opened for configuration,
every option within that group nust be configured. After t he final
option within a group has been configured, the di spl ay read "UPDATI NG'
for a few seconds while the
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comprising: )
30 punp's configuration nmenory is updated and then it di spl ays t he next
"SELECT | (group nane) ?" query. The follow ng exanpl e hel ps
illustrat® thisa dqmgodebuaey containing rogdusedfityuerdt dong entrhest pronpt

't?]e" fggEﬁT ngﬁfg% %‘a@%@b@gteéf whPREH ch IdHuNen¥2§’ a38et€8PORSSEL£! d52n

- Pr essitrrd d;mcldqusw paranetersandy ast dsygeépﬂ-hgezfneprevavfah abl e
syringe manug té&r@fﬁ_;uvm@ RRX! aethd P Bud fon tpum MINQIECT", i dentifying a

speci fic manutact urer syringes, and either a "Y' or "N' in the user
response 5 filed of the top line. Pressing <[err]> or <[err]> toggles the

user re8p0nse b%e/a@fyﬁ foif saléct Mg a RS IMmdragObhtfies £roft &nsnghsaid

sel ecti Fo 21 p uFali r%edr%‘elét ept{f]:tgéa C{ "Sid %rug library;

means f£or adding the selected drug entries along with the
sets of drug delivery information associated therewith to a
customized library; and

loading means for causing the system to electronizally
15 load said customized library into the drug infusion pump.

2. The system of claim 1 wherxein each of the associat=d sets
of drug delivery parameters includes information selected
from a group of parameters including drug concentration, drug
delivery rate, drug dose, and bolus size,

20 3. The system of claim 1 further comprising means for creat-
ing a drug configuration within the customized llbrarv that
does not exist in the drxug library, and comprising means
for editing an existing drug configuration in the cus:tomized
library.

25 4. The system of claim 1 further comprising a graphical tool
that generates a graph for display on a computer screan, said
graph enabling the user to select an approprizte drug concen-
tration for a given body weight.
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be di spl &ed. After the user has maferee&iaddOfon for al | manufacturers,
the punp exits Bosiy FefoRERSMaty 3up-10 and di splay$s fhe " SELECT DEFAULTS?"
pronpt, enabling the user to perfornl?‘?% sanme sel ection process for the
defaul ts.. Note that the punp programrequires that the punp

configuration nust jnclude at, | east one np an 5 agt UL The user
cannot exi t "BFTHEt I{)r’fé Bf PPRELR® n“&‘?’&ﬁpsa{q‘% es%}fehes:%élg?[s“ gﬁyr%‘%ﬁét one
option sel ecowmprising means f£o¥ trmvinmige shadtowptammapeogprivas &bewt ocohf i gur ed

or ski-pp t unp term nates the configuration set’. process by
initiat ilircl)g gg%\%r%ﬂ%ﬁomer- up restart. 20 Configuration Review

Mode The Configuration Review node allows the punp

configuratign Qe O8/s¢RACKEA- YA irhQUiFURERKr Obobi SioTY A 1istabfedwdion. To
review the punp's configuration, t ent ers anot her s_g?eqflal access

| e user .,
code after Eedﬂﬂﬁ@rPBEg?BsLdFﬁfnﬁegP? 18ent1fymg'ﬂ{‘@ O5nPPEEr 25%h sequence
?'fr'ayg Lhﬁréﬂlﬁﬂﬂiﬂist oﬂe&vi?ﬂﬁplbemedei?pﬁiuné(auﬂ'maaneeﬁofi&dding
ol | one Y 8eq s estign r ar. .exa R/ S 2 Th pper
screen fiel ﬁah‘?s“;ﬁ%&ﬁéea\(m° $B- '37@%8) cu i"é%ﬁendg%%' dal1 wded
15 specifying the units available for expressing the drug deli-
very information and said identified modes being the wmodes
that will be available in the infusion pump when said custo-

mized library is loaded into said infusion pump.

7. The system of claim 1 further comprising a list of names

20 of syringe manufacturers, means for selecting names oI sy-
ringe manufacturers from said list of names of syrings manu-
facturers and means for adding said selected names of syringe
manufacturers to said customized library, said selectad names
of syringe manufacturers identifying syringes that c¢am be

25 used in the drug infusion pump when said customized library
is loadsd into said infusion pump, and wherein the system
further corprises a list of syringe sizes, means for ore or
more syringe sizes from said list of syringe size and means
for adding said selected syringe sizes to said customized

30 library, said selected syringe sizes identifying syrinages
that can bs used in the drug infusion pump when said
customized library is loaded into said infusion pump.

8. The system of claim 1 further comprising means for repre-
senting a set of features within the customized library, each
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25

30

ding a syringe detection f£lag, wherein the syringe detection
flag either enables or disables, depending on the concition
of the syringe detection flag, a syringe detection capability
within said drug infusion pump when the customized likrary is
loaded into said drug infusion pump.

9. The system of claim 1 further comprising means for causing
said system to read pump configuratlon information froﬂ the

-drug infusion pump.

10. The system of claim 1 wherein said means for seleczing is
normally disabled and said system further comprises password
protection logic that serves to enable said selection neans
but only if a system user supplies a preselected password to
said password protection logic.

11. The system of claim 1 further comprising an access con-
trol means for controlling access to said loading means,
wherein said access control means permits access to said
loading means if a system user satisfies a set of precondi-
tions and denies access to said loading means if the system
user fails to satisfy the set of preconditions.

-12. A system for use with a computer, said system comprising:
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t he begrnﬁ?ﬁﬁ?b?ntRBmBroéﬁggioFtBFagﬁaﬁﬁqﬁ¥qrﬁ?{ﬁﬁprﬁﬁgableakﬁérFP@ular
drug or a¢dmputée, punp has been programmed. 10 Once activated, the contents
of the touch nmenory | abel transfer into the punp's nmenory. The
transferred information includes, mnimally, the drug expiration
date, the dr uga cpmogramattihart, tures nenusaddurcmpartent,hesaid spregovammke
syringe, é§@§ égentlty of the person who 15 prepared the syringe. An

n

program i t he punp then perfornms a nunber of .operations using
t he transferred i nformati on. If this function is invoked at
the beginning glang féS'P é‘ﬁé’EiﬁH@ quééﬂlJSECQal&h@oﬁﬁ@@éf‘”&@%é?é% khe 20

operations shown I n % . FITst, the recei ves the contents of
t he t ouchs@kemf Pnus 60 Fée&/vﬁrﬁ@rréﬁ“?ng Si‘%@ - uFHLtYrREn drgeeBhkpSEhecks

the syringge Said &xirBibsargdate against the current date (step 402). If
the syringe date has expired, the punp rejects the 25 syringe and alerts

the user of the expired date (step 404). |If the date on the syringe has
not expired, the€ans PUPP epraddiiay Sdos chesri to addertds shlsctaedr dewgf or

a
purp ol er TRt 5eS L8P Bt SRy RO 3B Rbe, detany aRpEOuas ) e

user can asstchaeed theregithetsyai ogetbyipedgldonanyg; tdwedpunp manual |y

means for enabling the user to cause said computer to
electronically load the customized library into the drug
infusion pump.

13. The system of claim 12 further comprising means for
enabling the user to create a drug configuration within the
customized library that does not exist in the drug library,
and comprising means for enabling the user to edit an

existing drug configuration in the customized library.

14. A drug infusion pump for use with a container containing
a particular drug, said pump comprising:

a drive mechanism which is operable to cause the
particular drug to be delivered to a patient from the

container;

a programmable controller controlling the drive

mechanism, said programmable controller comprising:
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Wi t hout ttjré‘fé’iséo_é’f PUR® idA@¢ 1 i brary. The punp pronpts the user to verify
whet her programming w |l conti nue manual |y (step 410). If the user
chooses to continye

that syringe, CfelPFEgFame 5#?9&@Pe¥hﬁﬁg Baﬁpdﬁggnﬁlbranel ﬁ%%?%a }%ﬁing
avai | abl e byr aivet seralieito sthep AE)troniddiEly dustgriogakle pramgrys, tlﬁle user

f wh dd
bol us. o1 santrERtts ds S By (S (BRcl & el fentaycis 2

punp is readedtablenbyh&her uger from the drﬂgalhhréhyl%nioﬁh@rehYthhepunp s
drug Ilbrg%n ranmﬁmﬁepggﬁF?gIﬂ%&s1Eh@5n% @%r%%ﬂ@‘%ﬁﬁthHg Eé@r§EYdf§§ep

416) and fgures its usi ng what ever i nformati gn been stored in

the | i br adeliyeryhpargneseua afspphated widh tl}%é%%@ﬁ%ﬁnqﬂﬂgher

configures the punp using

15. The drug infusion pump of claim 14 wherein said
container is a syringe, said drive mechanism operates said
syringe, and said electronically loadable memory is non-

volatile memory.

16. The drug infusion pump of claim 14 wherein each of the
associated sets of drug delivery parameters includes
information selected from a group of parameters including
drug concentration, drug delivery rate, drug dose, and bolus

size.

17. The drug infusion pump of claim 14 wherein said
electronically loaded drug 1library contains a 1list of
available mode options, said mode options specifying the
units available for expressing drug delivery information, and
wherein said drug infusion pump offers the user the list of
available mode options from which to make a selection when

the electronically loaded drug library is in said pump.

18. The drug infusion pump of claim 14 wherein said
electronically loaded drug library contains a list of names

. of syringe manufacturers, said names of syringe manufacturers

MMM e emeenent e
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previ ously suEp User, see cusersftaskin
progr amm ngsaké pum®. can be greatly sinplified. If the touch
menory feature is used after the punp has been configured for a

particular drug, the punp then 25 perforns a,verification functiagn as
i | | ustratedtPn &idrug ingusion gumm Logomsenitsa Fntiner (RORMALINIRRe|

have beeg iiﬁ@ﬁf&f\ig,d SAED dditAiWeER’ SneRIELNg (& IERcHR xddianle punp

conpares th el information wiith the py ..fonfiguration (step 432).
| f inconsi sf% %festla‘? éqp}%n(fpeﬁ?émgpﬁﬁplggﬁﬁ?'f%e’f fﬁfgéﬂ??]%(r‘sf’e dies to
the usensangdnd péssihlyeotier dnformationuabbny the givan ubhid, tdadduser
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reconcil es P“@piﬁ¥¥ﬁgﬁiﬁ§my (step 434)

a drive mechanism for causing the given drug to be
delivered to a patient from the container;

a programmable controller controlling the drive mecha-
20 nism;

a memory for storing a drug library, said drug libraxy
containing a plurality of drug entries, thexe being associ-
ated with each drug entry a set of associated drug delivery
parameters for configuring the drug infusion pump;

25 a label reader for reading the contents of the label on
the container;

means responsive to the label reader for identifying an
entry in the drug library that corresponds to the giver drug;

- means for configuring the programmable controller by
30 using the set of drug delivery parameters associated with the
identified entry,f:gm the drug library; and
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program  &3&d thet ideneifiied emteycfrom ddiecdrug 1hbraxyp' s EEPROV (see
Fig. 2). The event log includes a chronological 5 history of program and
alarmevents with a time, stanp for each indicating when the event
occurred. Offy Fhe dppgsinfusien mymerobiclaionlg vheFeha frid Gcupdnerhe

presel ectsed i@:U&bgz-r%?é?Cgéﬂ&ddﬁi/\?‘é‘tﬁe&}'ﬁax{i%ﬂacﬁﬁéraéés said GRFiGqef, each new
event displaces the ¢

dest_, event 10 recqrd from menory. The "‘punp uses the
event |og t&Rd refdtd B@%B%Eﬁh¥ﬁﬁé§h§§§i§gﬁﬂaﬁamérE°P%h RN X
i ncludi ng weaid BbHELGRFING RS sb e ihfeymdeion frém RIRd 1amaen a
bol us was Lgn, mhgm an a¢€rn1occurre and %Ef nature of the alarm 15
Thi's i nf or miPi GREEAFVER TRE PERERATNARS G ReR5aRpLIeT

21, The drug infusion pump of claim 19 whexein the label
10 includes an expiration date for the given drug and whexein
said pump further comprises:

an internal clock indicating a current date;
means for comparing the expiration date as read by the
label reader to the current date as indicated by the intermal

15 clock; and

means for issuing a warning if the current date is later
than the expiration date.
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