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(57) Abréegée/Abstract:

TO PATIENT

A medical delivery system (10) is provided for delivering a medicament (17) or fluid (17) to a patient. The system comprises a
disposable element such as a line set (14) associated with a container (16) containing the fluid (17), an identifier (18) associated
with the line set (14) and having identification information associated therewith, and a delivery device (12) configured to engage the

ine set (14) and deliver the fluid (17) to the patient.

he delivery device (12) includes a recognition system (20) that is capable of

obtaining the identification information associated with the identifier (18). The identification information may include information
regarding the identification of the fluid (17), a type of line set (14), or a type of administration associated with the line set (14). The
device (12) can be capable of configuration based on the identification information.
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(57) Abstract: A medical delivery system (10) is provided for delivering a medicament (17) or fluid (17) to a patient. The system

& comprises a disposable element such as a line set (14) associated with a container (16) containing the fluid (17), an identifier (18)
& associated with the line set (14) and having identification information associated therewith, and a delivery device (12) configured to

e\ engage the line set (14) and deliver the fluid (17) to the patient. The delivery device (12) includes a recognition system (20) that is
capable of obtaining the identification information associated with the identifier (18). The identification information may include
information regarding the identification of the fluid (17), a type of line set (14), or a type of administration associated with the line
set (14). The device (12) can be capable of configuration based on the identification information.
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IDENTIFICATION INFORMATION RECOGNITION SYSTEM
FOR A MEDICAL DEVICE

DESCRIPTION

Technical Field

The i1nstant invention - relates generally to medical delivery systems and more
particularly to administration line sets for use with medical delivery devices and a system for

identifying information associated with the line set.
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Background of the Invention
The administration of therapeutic fluids to a patient is well known in the art. Many

types of medical delivery devices exist to deliver various therapeutic fluids to a patient, such
as, for example, parenteral fluids, drugs or other medicaments, electrolytes, blood and blood
products, and the like. One particular type of medical delivery device is an infusion pump,
which can deliver one or more of these therapeutic fluids to a patient via a varety of
administration types, such as, for example, intravenous (IV), intra-arterial (IA), subcutaneous,
epidural, 1rrigation of fluid spaces applications, and the like. Many medical delivery devices
that operate under these types of administration typicaﬂy utilize an administration line set and
an assoclated container containing one or more therapeutic fluids. In the case of an infusion
pump, the line set is typically loaded into a delivery mechanism of the pump, which facilitates
delivery of the fluid to the patient.

Each type of administration and each type of therapeutic fluid typically involve
numerous operational parameters, variables, constraints and other related information, such as

medical and pharmaceutical related information, that must be monitored and followed to
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ensure proper, effective and safe delivery of therapeutic fluids to the patient and effective
treatment of the patient. The nature and the amount of this information make its entry into a
medical device a daunting task that can be susceptible to human error. Even though most
known delivery devices are microprocessor-controlled, software-driven units having
associated memory and are thus capable of customization and control by a user—typically via a
download of specific data or software from another source—there remains a risk of improperly
matching data and software to the appropriate therapy, drug or fluid, or administration set,
especially from a logistical standpoint. Additionally, presently known delivery devices, such
as infusion pumps, operate within a fixed operating configuration with a fixed Set of
functionality, regardless of the therapy, drug or fluid, or administration set. This can be
another source of error. The potential for error in the delivery of fluids to a patient are
numerous and the minimization of such potential is an important goal. :

The present invention addresses these and other i1ssues and generally provides new and
improved systems, devices and methods associated with administration line sets and associated

therapeutic fluids for use with medical delivery devices for delivery of the fluids to a patient.

Summary of the Invention

The present invention provides a medication delivery system for delivering a
medicament or fluid to a patient. According to a particular aspect of the present invention, a
disposable element is provided having an identifier. A medical device associated with the
system is capable of recognizing the identifier. In particular embodiment, the system
comprises a line set associated with a container containing the fluid, an identifier associated
with the line set and having identification information associated therewith, and a delivery
device configured to engage the line set and deliver the fluid to the patient. The delivery
device includes a recognition system that 1s capable of obtaining the 1dentification information
associated with the identifier.

According to another aspect, the identification information 1s obtained by the device
upon engagement between the device and the line set. The identification information may

include information regarding the identification of the fluid, a type of line set, or a type of

administration associated with the line set.
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According to another aspect, the identifier may be a bar code, a passive RF device, a
magnetic device, a non-volatile memory device, or the like.

According to another aspect, the identifier may be integrated with a slide clamp
associated with the line set.

According to another aspect, the delivery device may include a slide clamp receptacle
configured to accept the shide clamp associated with the line set.

According to another aspect, the recognition system can be integrated with the shide
clamp receptacle.

According to yet another aspect, the device can be capable of configuration based on
the 1dentification information.

According to yet another aspect, the device is automatically configured when the
identification information 1s obtained from the identifier.

According to yet another aspect, the device upon configuration, 1s capable of
functionality specifically associated with the 1dentification information.

According to another aspect, a disposable element such as a MEMS pump can be
utilized in the system of the present invention.

According to another aspect, there 1s provided a disposable line set having a slide
clamp attached to said line set, said slide clamp having an identifier and adapted to be
engaged by a slide clamp receptacle of a medical device, wherein said identifier is adapted to
be recognized by a recognition system operable with said slide clamp receptacle, and wherein
the identifier 1s a memory device capable of being re-contfigured.

According to another aspect, there is provided an administration line set for use with a
medical delivery device for delivering a medicament to a patient, the line set comprising:

at least one tube configured to be connected to a contamner containing the
medicament; and

an 1dentifier integrated with a slide clamp attached to the tube and having
identification information including information regarding a type of administration associated
therewith, the identifier configured to be recognizable by a recognition system integrated
with a slide clamp receptacle configured to engage the slide clamp, the recognition system
obtaining the identification information associated with the identifier when the slide clamp

receptacle engages the slide clamp, wherein the identitier i1s a memory device capable of

belng re-set.



10

15

20

25

30

CA 02560986 2013-07-22

3a

According to another aspect, there is provided a disposable member for use with a
medical delivery device for delivering a medicament to a patient, said member comprising a
line set configured to be connectable to a container containing a medicament, and a slide
clamp associated with said line set, said slide clamp having an identifier integrated with the
slide clamp and having identification information including information regarding
identification of the patient associated therewith, said member configured to be recognizable
by a recognition system integrated with a shide clamp receptacle configured to engage said
slide clamp, the recognition system configured to obtain said identification information
associated with the identifier when the slide clamp receptacle engages the slide clamp,
wherein the identifier 1s a memory device capable of being re-programmed.

According to another aspect, there 1s provided a medical device adapted to cooperate
with a disposable line set having an identifier which is integrated with a slide ciamp attached
to the hine set, wherein the 1dentifier 1s one of a passive RF device and a non-volatile memory
device, said medical device including a slide clamp receptacle configured to engage the slide
clamp and having a recognition system integrated with the slide clamp receptacle, said
system configured to recognize the identifier when the slide clamp receptacle engages the
slide clamp.

According to another aspect, there is provided an apparatus for delivering a
medicament to a patient, the device adapted to cooperate with a disposable line set having an
identifier which 1s integrated with a shide clamp attached to the line set, the identifier
identifying a material forming the line set, the apparatus comprising a medication delivery
device having a recognition system integrated with a slide clamp receptacle that 1s adapted to
engage the shide clamp, the recognition system being configured to recognize the identifier
when the slide clamp receptacle engages the slide clamp, and wherein the identifier i1s a
memory device capable of being re-configured.

According to another aspect, there is provided a medication delivery system for
delivering a medicament to a patient, the system comprising:

a line set adapted to be connected to a container containing the medicament;

an identifier which is integrated with a slide clamp attached to the line set and having
identification information specific to the line set, wherein the identifier 1s one of a passive RF

device and a non-volatile memory device; and
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a delivery device configured to deliver the medicament to the patient and having a
slide clamp receptacle configured to engage the slide clamp, the delivery device including a
recognition system integrated with the slide clamp receptacle that is capable of obtaining the
identification information associated with the identifier when the slide clamp receptacle
engages the slide clamp.

According to another aspect, there is provided a medication delivery system for
delivering a fluid to a patient, the system comprising:

a line set adapted to be connected to a container containing the fluid,;

an identifier which is integrated with a slide clamp and attached to the line set and
having identification information including information regarding identification of the patient
associated therewith, wherein the identifier is a memory device capable of being re-set; and

a delivery device including a slide clamp receptacle configured to engage the shide
clamp and deliver the fluid to the patient, the delivery device including a recognition system
integrated with the slide clamp receptacle that 1s capable ot obtaining the identification
information associated with the identifier when the slide clamp receptacle engages the slide
clamp.

According to another aspect, there is provided a medical fluid delivery system for
delivering a fluid to a patient, the system compnsing:

a line set adapted to be connected to a container containing the fluid;

a slide clamp associated with the line set and having an identifier that is integrated
with the slide clamp and includes identification information including information regarding
a type of administration, wherein the identifier 1s a memory device capable of being re-
programmed; and

a delivery device including a slide clamp receptacle configured to engage the shide
clamp and associated line set to facilitate delivery of the fluid to the patient, the delivery
device including a recognition system integrated with the slide clamp receptacle that is
capable of obtaining the identification information from the identifier when the delivery
device engages the slide clamp.

According to another aspect, there is provided a method for recognizing 1dentification
information comprising the steps of:

providing an identifier configured to be integrated with a slide clamp attached
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to a line set, the identifier having identification information including information regarding
one of a material forming the line set, identification of a patient, and a type of administration,
wherein the identifier is a memory device capable of being re-configured;

providing a medical device having a system capable of obtaining identification
information from the identifier, the system being integrated with a slide clamp receptacle that
is configured to engage the slide clamp;

positioning the slide clamp 1n the slide clamp receptacle; and

obtaining the identification information in response to the step of positioning.

According to another aspect, there is provided a method for recognizing 1dentification
information associated with an administrative line set, the method comprising the steps of:

providing an identifier, wherein the identifier is one of a passive RF device and a
nonvolatile memory device which is integrated with a slide clamp attached to the line set and
having identification information;

providing a delivery device having a system capable of obtaining identification
information from the identifier, the system being integrated with a slide clamp receptacle
configured to engage the slide clamp;

engaging the slide clamp with the slide clamp receptacle; and

obtaining the identification information upon engagement.

These and other aspects of the present invention will be apparent from the drawings

and written specitication set forth herein, including the appended claims.

Briet Description of the Drawings

FIG. 1 1s a general schematic diagram of a medical delivery system in accordance
with the principles of the present invention.

FIG. 2 is a schematic diagram of a particular embodiment ot the medical delivery
system generally schematically depicted in FIG. 1, including a medical infusion pump.

FI1G. 3 1s a perspective view ot a slide clamp for use with an administration line set in
accordance with the principles ot the present invention.

FIG. 4 1s a generic screen shot of a display of the medical pump depicted in FIG. 2,

showing various fields of the display that can be contigured in accordance with identification

information obtained by the pump.
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FIG. 5 is a schematic diagram of a medical delivery system according to another
embodiment of the present invention.
FIG. 6 is a schematic diagram of a medical delivery system according to another

embodiment of the present invention.

Detailed Description of the Preferred Embodiments
While this invention is susceptible to embodiments in many different forms, there are

shown in the drawings and herein described in detail, preferred embodiments of the invention
with the' understanding that the present disclosures are to be considered as exemplifications of
the prin¢iplés of the invention and are not intended to limit the broad aspects of the invention
to the embodiments illustrated.

.- Refem'rig to FIG. 1, a medication delivery system or medical fluid delivery system 10
is generically depicted. The system 10 includes a medical delivery device 12 including a
controller (C) having an associated memory (M), a processor (P) and an input device (I).
While the controller (C) is preferably integrated with the device 12, it should be noted that the
controller (C) can also be separaté and/or distinct from the device 12. For example, the
controller (C) may be associated with a personal digital assistant (PDA) or other external
computing device, which is distinct from the device 12.

Referring again to FIG. 1, the system 10 further includes at léast one administration
line set 14, which may be considered a disposable member or disposable element. The line set
14 may be in communication with a container 16 containing medicament 17, or a fluid 17, to
be delivered to a patient. The combination of the line set 14 and the container 16 containing
the fluid 17 is sometimes referred to as an administration kit. The container 16 can take a
variety of different forms, and in one preferred embodiment, the container is a flexible bag.
The line set 14 generally includes a tubing having an end connected to or otherwise in
communication with the container 16 and another end having a catheter or other device for
communication with the patient. The device 12 acts on a portion of the line set 14 to deliver
the fluid 17 to the patient. The device 12 may be of any type capable of delivering various
fluids to a patient, such as, for example, parenteral fluids, drugs or other medicaments,
electrolytes, blood and blood products, and the like. The fluid 17 may comprise any flowable
substance that can be delivered to a patient. The device 12 can deliver one or more types of

fluids to a patient via a variety of administration types, such as, for example, intravenous (IV),
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intra-arterial (IA), subcutaneous, epidural, irrigation of fluid spaces applications, and the like.
One preferred form of the device 12 is an infusion pump such as the one disclosed in U.S.
Patent Nos. 5,782,805 and 5,842,841, which are hereby incorporated by reference and made a
part hereof.

As shown in FIG. 1, an identifier 18 is associated with the administration line set 14.
The identifier 18 may further be referred to as an indicia 18. The identifier 18 may be
physically attached to, loosely associated with, or in the vicinity of, the line set 14. 'The
identifier 18 may also be integral with the line set 14 or separately attached. The identifier 13
has identification information associated therewith. The identification infoﬁnation, which can:
:comprise an identification code or a data set made up of multiple data components or a single
component of déta, can be any type of information that the device 12 can utilize in operation
and carrying out treatment of a patient. In a preferred embodiment, the identification
information includes information regarding identification of the patient, the medicament or

fluid 17, a type of the line set 14, a type of administration associated with the line set 14, the

‘material forming the line set 14 (e.g., PVC, non-;PVC) and/or other operational parameters.

The identification information may also include information regarding the durometer of the
line set, dimensions of the line set such as outside and inside diameter data, micro-bore
information and/or other parameters necessary to accurately deliver medicament through the
line set. With regard to the medicament, the identifier 18 may include identification
information such as a drug identification number as is known in the art. The identitier 18 may
also contain information concerning: the patient, such as the patient name, age, sex, weight,
allergies, disease, condition, etc.; the medicine connected as part of the line set 14 (i.e., in the
container 16), such as the drug/non-drug type, name, concentration, etc.; and, the medication
therapy to be conducted with the line set 14, including all or any of the process parameters
necessary for the medication therapy. Such process parameters may include at least
medication type, medication concentration, medication amount, individual bolus volume, total
bolus volume, bolus rate, dose, timing between bolus deliveries, maximum number of boluses,
maximum number of boluses per unit time, loading dose volume, loading dose rate, loading
dose time, maintenance rate, maintenance volume, maintenance time, maintenance dose,
diluent volume and patient weight. Finally, the identifier 18 may include information

concerning profile data, including but not limited to patient profiles data such as patient pain
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state, chronologic age, age group, and gestational age, and condition profile data such as the
medical condition or medical disease state, including but not limited to renal disease,
congenital heart disease, and liver failure. In addition to including specific medication therapy
information, the identifier 18 may also include generic medication therapy. For example, the
identifier 18 may include process parameters and data applicable to a variety of medications, a
category of medications, or to a category of patient and/or condition protiles.

The information or code for the identifier 18 may be provided by a programming
device and installed onto the identifier 18. As explained in greater detail below, the identifier
18 may be associated with a medical device wherein the medical device is enacted by
recognition of the identifier 18. The identifier 18 may also be programmed with an additional
component or identification bit that allows the identification information or data code to be re-
used by the programming device in a subsequent system. This will also be described with
respect to other embodiments below.

The identifier 18 may be attached to the line set 14 by the manufacturer of the line set
14, by the hospital pharmacy, or by some other entity. When the identifier 18 is attached to
the line set 14 by the manufacturer, the line set typically does not yet include a container 16.
As such, the line set 14 with the identifier 18 may be pre-made and provided as having
information applicable to a category or group of medications. This line set 14, with the
identifier 18, may then be attached to a container 16 having medication within this category.
Alternatively, the line set 14 may be highly customized and contain many of the patient
specific and/or therapy specific process parameters identified above. Such customization is
typically performed by a pharmacy wherein a specific prescription and therapy instructions are
added to the identification identifier 18.

The identifier 18 can be in any form, such as, for example, a bar code or other IR
technology, an RFID, such as an RFID tag, any other passive RF device that can be
interrogaied, a magnetic storage device, a non-volatile memory, or any other device or
technology that can represent information to, and allow retrieval by, another device or system.
The device 12 includes a recognition system 20 that is capable of recognizing the i1dentifier 18
and/or obtaining, or retrieving, the identification information for use by the device 12. In a
preferred embodiment, the recognition system 20 is part of the controller (C). The form of the

recognition system 20 will depend on the particular form of the identifier 18 and associated
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technology. For example, if the identifier 18 is a bar code, the recognition system will be an
IR or other light-emitting device that is capable of reading a bar code. An appropriate form of
the recognition system 20 will be apparent to one of skill in the art when the form of the
identifier 18 is determined and will include all known devices and technologies that are
capable of obtaining or retrieving the identification information from the particular form of the
identifier 18. It is understood that the identifier 18 and the recognition system 20 can be used
such that once the identifier 18 is in a predetermined vicinity of the recognition system 20
without a physical connection or confronting relation, the recognition system 20 can recognize
and identify the information associated with the identifier 18.

FIG. 2 depicts a preferred “embodiment in the form of a medical delivery system 30.
The system 30 includes an infusion pump 32 and at least one administration line set 34
associated with a container 35 containing a fluid 36 to be delivered to a patient. It should be
noted that the infusion pump 32 can be of any type of infusion pump, including, for example,
volumetric infusion pumps, peﬁstaltic pumps, cassette pumps, syringe pumps or MEMS
(micro-electromechanical system) pumps. The infusion pump 32 is preferably a
microprocessor-based pump that is capable of being programined, utilizing software and/or
firmware, to facilitate operation and functionality of the pump 32. Software is preferably
stored on a computer-readable storage medium resident in the controller (C) of the pump 32,
such as, for example, the memory (M). The line set 34 includes a fluid tube 38 that is engaged
by the pump 32 and facilitates flow of the fluid 36 to the pump 32. The system 30 is depicted
in FIG. 2 as having three administration line sets 34, although a single line set and a single
channel pump could be used. The pump 32 can deliver one or more types of fluids to a patient
via a variety of administration types, such as, for example, intravenous (IV), intra-arterial (IA),
subcutaneous, epidural, irrigation of fluid spaces applications, and the like. Types of fluids
may include, for example, parenteral fluids, drugs or other medicaments, electrolytes, blood
and blood products, and the like. In this particular embodiment, the pump 32 includes three
channels 40, each configured to accept the tube 38 of one of the line sets 34. As is well known
in the art, the channels 40 of the pump operate to deliver the fluid 36 from the container 35,
through the tube 38 of the line set 34 and to the patient. Each of the administration line sets 34
include a slide clamp 42, such as the one shown in more detail in FIG. 3. The slide clamp 42

is configured to engage the tube 38 of the line set to prevent unwanted flow through the tube
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until it is loaded into a tube receptacle 43 associated with the pump channel 40. The pump
includes a slide clamp receptacle 44 for each of the channels 40. :

In one preferred embodiment, the slide clamp 42 includes the identifier 18 as
previously described. The slide clamp 42 and identifier 18 may also be considered disposable.
The identifier 18 of the slide clamp 42 can be in any form, such as, for example, a bar code
(including but not limited to one-dimensional or two-dimensional bar codes) or other IR
technology, an RFID, such as an RFID tag, any other passive RF device or transponder that
can be interrogated, a magnetic storage device, a non-volatile memory, or any other device or
technology that can represent the identification information to, and allow retrieval by, the
pump 32. The pump 32 includes the recognition system 20 as previously described that is
capable of recognizing the identifier 18 and/or obtaining, or retrieving, the identification
information for use by the pump 32. In a preferred embodiment, the identifier 18 is a bar code
50 on the slide clamp 42, as shown in FIG. 3, and the recognition system 20 is a bar code
reader (in a preferred embodiment, is integrated into the clamp receptacle 44) that can
interrogate the bar code 50 and obtain the identification information for use by the pump 32. '
In a preferred embodiment, the identification information includes information regarding
identification of the medicament 36, or fluid 36, a type of the line set 34, a type of
administration associated with the line set 34, and/or other desired information, such as, for
example, an age of a patient or other patient data, a type of therapy, a type of disease, and a
type of condition of the patient. It is further understood that the identifier 18 can be located on
a number of different locations of the slide clamp 42. The recognition system 20 is positioned
accordingly based on the position of the identifier 18 or the shide clamp 42.

When the pump 32 obtains the identification information from the i1dentifier 18, the
pump 32 can utilize this information in a number of ways, including to alter operation of the
pump. For example, once the pump 32 obtains the identification information, the pump 32 can
be configured in accordance with the identification information. In a preferred émbodiment,
the pump 32 is automatically configured when the identification information is obtained from
the identifier 18, or configured in response to obtaining the information. Configuration may
include set up and/or execution of any number of operational parameters and/or user interfaces
of the pump 32. For example, upon configuration, the pump operating system may modify

availability of certain functionality, such as by adding or enabling certain functionality
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specifically associated with the identification information. For example, contiguration may
include enabling a function that should only be available for a particular type of
administration, fluid or line set. Conversely, the pump operating system may modify
availability of certain functionality by disabling functionality for particular types of
administrations, fluids or line sets. For example, the identifier 18 may include information that
identifies the type of line set 34 being used, e.g., epidural. Based on identification of the line
set 34 being an epidural line set, subsequent operation of the pump 32 and treatment of the
patient can be dictated by this initial identification. The pump 32 could also be configured to
operate based on recognition of a type of material that forms the line set 34.

The configuration aspect of the present invention can have numerous appli‘cations
within the context of a medical delivery system. While some examples of specific
configurations are described herein, it should be understood that there are numerous other
potential configurations that are achievable, alone or in combination, in accordance with the
basic principles of the present invention, and although not specifically described, are
nevertheless intended to be within the scope of the present invention by : virtue of their
application of these principles. ' |

In accordance with the principles of the present invention, the controller (C) of the
pump 32 can be configured to facilitate configuration of the pump based on a set of
configuration information associated with predetermined identification information, which is :
preloaded in the memory (M). In such cases, the recognition system receives identification
information from the identifier associated with the administration line set and the processor
retrieves the set of configuration information associated with the received identification
information based on a comparison of the predetermined identification information with the
received identification information. Upon a match between the received identification
information and the predetermined identification information, the processor configures the
controller based on the set of configuration information. Match criteria can be defined in a
number of ways, such as, for example, a match between a type of line set or type of
administration associated with a line set. The match criteria may also be defined by
identification of certain parameters or values associated with the identification information,
such as, for example, identification of a parameter or value falling within a predetermined

range. It is contemplated that a healthcare facility can customize the controller of the pump by
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defining the predetermined identification information, match criteria and/or the preloaded set
of configuration information or profiles.

In certain instances, it may be desirable to modify availability of features and functions
of the pump 32 based on the identification information, such as add functionality to, or
enabling functionality on the pump 32 for certain identification information or other criteria.
For example, the added functionality may include messaging specifically associated with the
identification information, such as messaging to a uscr regarding unique characteristics of a
particular type of fluid or administraticn line set. The added functionality may also include
accessibility by a user to a set of guidelines for adnﬁnistration of a particular fluid, such as
guidelines for the recommended administration of a particular drug. The added functionality
may also include accessibility by a user to a set of guidelines on a predetermined policy, such
as a policy set by a hospital, regarding line set changcs; The fﬁnctionality may include certain
notifications, such as notification to a user of a type of administration associated with a
particular fluid. In certain instances, it may be desirable to provide functionality that includes
linking a user to certain types of information, such as a drug protocol associated with a drug
identified by the identification information. In this cﬁtample, the protocol may includc
information regarding dosing and administration specific to the drug. In other instances, it
may be desirable to add functionality that includes a warning system, which may include an
alarm, for drug incompatibility based on identification of a particular drug. In some instances,
it may also be desirable to add functionality that includes an escalating alarm function, which
provides for escalation of an alarm associated with a particular event associated with treatment
when the alarm is not addressed by a caregiver. In certain instances, it may also be desirable
to remove from, or disable functionality on the pump 32 based on the identification
information. For example, a particular function may be disabled based on the identification
information, such as disablement of a function based on an identification of a type of
administration. As a more specific example, the function of automatic piggybacking may be
disabled on the pump 32 based on identification of an epidural type of administration.

The configuration may include adjustments or changes to the system. For example, an

adjustment to a sensing system of the pump 32 may be desirable based on the identification

information.
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It is also contemplated that the configuration may include functionality based on
identification of a treatment system, such as identification of a specific combination of
container, fluid, line set, and/or administration type, e.g., an administration line set kit. In such
instances, functionality may be added that is treatment system specific, such as the addition of
notifications or guidelines for the specific combination. For example, a particular fluid
container and line set combination, such as a combination included in a particular line set kit,
may have certain guidelines applicable only to the particular combination.

The configuration may also include changes to a user interface 46 (shown in FIG. 2) of
the pump 32 based on the confi guraﬁtion.; For example, as shown in FIG. 4, added functionality
may require the addition of one or more soft-keys 60 on a display 48 of the pump 32. Certain
labels, messaging or other informaﬁén may also be provided on the display 48 within a display
field 62 of the display 48 based on the added functionality. Conversely, certain soft-keys 60
may be “gray.ed-out” or removed if certain functionality is disabled and certain labels or
information within the display field 62 may be removed. The display field 62 can be further
divided into smaller sub-fields that can als'o' be customized. It should be noted that the soft-
keys 60 can alternatively serve as labels'fcjr hard keys (not shown) on the user interface 46 of
the pump 32. It should be apparent that when the user interface of the pump 32 1s customized
based on the identification information, many sources of potential error can be eliminated.

The identification information associated with the identifier 18 can also be used in
diagnostic applications. For example, the information may indicate to the pump 32 that certain
tests or diagnostic routines should be performed. It is also contemplated that the 1dentifier 18
can be associated with a diagnostic line set. In this case, specific operational parameters,
mechanisms, and alarms on the pump 32 can be evaluated for proper operation when the
diagnostic line set is loaded into the pump 32 and the pump 32 recognizes the identification
information as indicating that a diagnostic line set has been loaded. For example, the identifier
18 associated with a diagnostic line set can instruct the pump 32 to perform a chec;k and certify
that associated alarms are in proper working order. A diagnostic administration kit may
include a container containing a particular fluid to be used in the testing. In such case, once
the pump 32 recognizes the identifier 18 associated with the diagnostic kit, the pump 32 can
run a series of checks wherein the expected operational parameters of the pump 32 based on

the particular fluid can be used as a diagnostic benchmark.
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FIG. 5 shows another embodiment of a system of the present invention, generally
designated with the reference numeral 100. Similar to the embodiments described above, the
system 100 utilizes a disposable element and an identitier. In one preferred embodiment, a
disposable element such as a disposable pump is utilized. The disposable pump can be a
micro-pump or a MEMS (micro electro-mechanical system) pump, or other type of
disposable pump. As shown in FIG. 5, the system 100 generally includes a medical device
112, preferably a MEMS pump, an administration line set 114 and a container 116. The
system 100 may also take the form of any of the systems such as disclosed in commonly-
owned U.S. Patent Application Publicatiuon No. 2003/0130625, entitled “Infusion System™.

The container 116 is a container similar to the container 16 described above. In one
preferred embodiment, the container 116 is a flexible bag adapted to contain a medication, or
medicament, such as a medical fluid. The administration line set 114 1s similar the line set 14
described above. The line set 114 includes a tubing having one end connected to or
otherwise in communication with the container 116 and another end having a catheter or
other device for communication with the patient.

As further shown in FIG. 5, the MEMS pump 112 is operably associated with the line
set 114. The MEMS pump 112 may be connected to the line set 114 1n various
configurations. For example, the MEMS pump 112 may have an inlet port 120 and an outlet
port 122 wherein the MEMS pump 112 is connected at an intermediate portion of the line set
114. Accordingly, a portion of the line set 114 is connected to the inlet port 120 and a
portion of the line set 114 is connected to the outlet port 122 wherein the MEMS pump 112 1s
operably connected to the line set 116, through the line set 114 and to the patient. The
disposable pump 112 could further be incorporated into an interior of the line set 114 or
otherwise take some integral form with the line set 114.

As discussed,v the pump112 may be a MEMS pump 112. MEMS devices are typically
etched in silicon. It is further understood that MEMS may also describe other types of micro
electromechanical system devices such as devices that are micro-molded in plastic. Thus,

MEMS devices may include devices etched in silicon, molded in plastic or otherwise

fabricated on a small scale.



10

15

20

25

30

CA 02560986 2006-09-22
WO 2005/118027 PCT/US2005/013315

13

The system 100 may also use an identifier 118. In one preferred embodiment, the
identifier 118 is associated with or otherwise connected to the MEMS pump 112. It is
understood, however, that the identifier 118 may also be associated with other elements, and
connected at other locations such as the disposable line set 114 as shown in FIG. 5. The
identifier 118 is similar as described above and can contain any of the information or
identifying indicia or data as described above.

The system 100 may further use a controller 130. The controller 130 is operably
associated with the MEMS pump 112. The controller 130 may communicate with the MEMS
pump 112 via a wireless connection. Alternatively, a hard connection may be utilized wherein
the MEMS pump 112 may be plugged into the controller 130. It is further understood that the
controller 130 can be integral as part of the MEMS pump 112. It is further understood that the
controller 130 can be a separate hand-held computer or a separate network controller that
controls the pump 112 via a network communication link. Similar to the discussion above, the
controller 130 has a recognition system 132. The recognition system 132 is capable of
recognizing the data contained in the identifier 118.

The recognition syétem 132 can cooperate with the identifier 118 to operate the system
100. For example, the identifier 118 may contain information that identifies the type of line
set 114 connected to the MEMS pump 112. The identifier 118 may further container any of
the other types of information as described above. The information contained on the identifier
118 may also include data relating to functionality that instructs the controller 130 in
controlling operation of the MEMS pump 112. It is further understood that the disposable
element such as the MEMS pump 112 can be activated by a separate patient care system.

It is understood that the disposable element can take a variety of different forms. The
disposable element could be considered the MEMS pump 112 or the line set 114, or the
combination of both elements. In addition, other types of MEMS components could aiso be
used in the system 100.

FIG. 6 discloses another embodiment of a system of the present invention, generally
designated with the reference numeral 200. Similar to the embodiments described above, the
system 200 utilizes a disposable element and an identifier. Similar to the system 100 of FIG.
5, a MEMS component such as a MEMS pump is utilized. As shown in FIG. 6, the system
200 generally includes a medical device 212, preferably a MEMS pump 212, an administration
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line set 214 and a container 216. The system further includes a programming device 220 and a

controller 230.

Similar to the systems described above, an identifier 218 is associated with a
disposable element. In the preferred embodiment of FIG. 6, the identifier 218 is associated
with the MEMS pump 212 and can contain any of the data as previously described. As further
shown in FIG. 6, a programming device 220 is utilized to program the identifier 218 with the
desired data, identification code or other identifying information. As part of this programming
function, the programming device 220 may program the identifier 218 with an additional
identification component to be used at a separate stage of the system 200. It is understood that
the identifier 218 will be a device having memory as is known and also be capable of being re-
configurable, re-settable or Changeable. Once programmed by the programming device 220,
the MEMS pump 212 may be activated by a controller 230. The controller 230 may be part of
an overall patient care system operated, for example, in a hospital setting. In one embodiment,
the controller 230 could be in the form of a hand-held computer such as a personal digital
assistant. The controller 230 recognizes the identifier 218 and activates the pump 212. Once
activated, the controller 230 controls the MEMS pump 212 wherein the pump 212 operates to
deliver medication to a patient. The pump 212 has the ability to recognize a predetermined
event such as when the fluid is generally substantially pumped from the container 216 to
define a generally empty container. For example, a predetermined pressure sensed by the
MEMS pump 212, once reached, could cause the MEMS pump 212 to shut down. Once the
MEMS pump 212 shuts down, this condition could trigger the additional identification
component, stored in memory with the identifier 218, or at another location in a separate
memory device, to change the state of the additional identification component to indicate that
the MEMS pump 212 has shut down. Thus, when the pump 212 recognizes that the container
216 is empty, the additional identification component changes state in memory and may be
considered to be activated. Upon activation, the additional identification co}nponent is capable
of being recognized. This recognition can take various forms. For example, in one
embodiment, a signal is communicated back to the controller 230 and/or the programming
device 220 to indicate to the programming device 220 that the original identification data may
be re-used in a subsequent operation of a system 200. Alternatively, the controller 230 and/or

programming device 220 can pull or read the additional information component from its
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location such as on the identifier 218 on the pump 212. Thus, the additional identification
component allows for the identifier 218 to comprise a reusable identification component. In
addition, the identifier 218 is capable of being settable and then re-settable or configurable and
then re-configurable (e.g. changeable). In one embodiment, the identifier 218 is an RFID
identifier. The component can also comprise any form of electrically-alterable non-volatile
ﬁemory. It is understood that the communication can be directly to the programming device
220 or communicated through the controller 230. By using the additional identification
component, or additional information bit, the identification code can be re-used to enhance
overall operation of the system. Also, it is understood that the predetermined event descriBed
above could also be an event such as when the controller indicates an end to an infusion
therapy (e.g., independent of the amount of medicament remaining in the container).

It is further understood that while the additional identification component can be re-
used for a new infusion therapy with a new set of system components, the system 1s configured
such that it will not allow the additional identification component to be used with the same
components as in the original therapy. Thus, the additional identification component and for
example, the disposable MEMS pump used in a first infusion therapy cannot be re-used
together in a second infusion therapy. If this was attempted, the system would not operate for
the second infusion therapy. The additional identification component can only be used with
new components for a new therapy.

Additional features can be utilized with any of the embodiments described above. As
discussed, a kit can be formed that may include the container 16, the line set 14 and the
identifier 18. The identifier 18 can be associated with or connected to either of the container
16 and the line set 14. In some embodiments, the container 16 may contain a pre-attached
reconstitution device having a pre-attached drug container such as a vial. The reconstitution
device could be activated to reconstitute the drug with the fluid 17 in the container 16. It is
understood that the identifier 18 can also include information regarding the vial that may be
pre-attached to the reconstitution device. In another embodiment, a disposable pump such as a
micro-pump or MEMS pump can also be connected to the line set 14 and be considered as part
of the kit. The identifier 18 associated with such kits can have any of the information
described above for overall proper operation of the system. In yet another embodiment, the

container 16, or container 16 associated with the kit may include a pre-mixed medicament 17.
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The identifier 18 associated with the pre-mixed medicament 17 can have an expiration date
associated therewith. The delivery device or pump used with such kit has the recognition
system that recognizes the identifier 18 and a date of operation of the pump. The pump is
configured such that it will not operate if the recognition system determines the operation date
is a date after the recognized expiration date. Thus, if the recognition system of the pump
reads an expired date, the pump will not operate and give an indication of an expired
medicament. In one preferred embodiment, the system will also include an alarm system
operably associated with the system that is capable of generating an alarm if an expired
medicament is detected. The alarm can take many different forms and may have audible
components, visual components or a combination of both.

It is further understood that a pump utilized in the present invention will incorporate
safety software. The safety software is capable of generating basic failure alarmé wherein the
pump would assume a fail safe condition such as no free flow of medicament through the
pump. Various software/pump configurations may be utilized. For example, all software may
be located on the pump head, or all software may be located off of, or remote from the pump
head. In addition, all software may be located off of the pump head with the éXception of thé

specific safety software being located on the pump head.

SPECIFIC EXAMPLES

Two specific examples of the application of the principles of the present invention will
now be described.

In the first example, an administration line set having an identifier is loaded into the
pump. Upon insertion of the slide clamp into the slide clamp receptacle on the pump, the
recognition system of the pump obtains the identification information from the identifier. In
this example, the identification information indicates to the pump that the type of
administration associated with the line set that was loaded into the pump is enteral. Based on
the identification of the enteral administration type, the pump software performs a
configuration of the pump for enteral administration based on one of a set of administration

line set profiles associated with enteral administration. In this particular example, the

recordation of volume history is enabled by the pump.
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In the second example, an administration line set having an identifier is loaded into
the pump. Upon insertion of the slide clamp into the slide clamp receptacle on the pump, the
recognition system of the pump obtains the identification information from the identitier. In
this example, the identification information indicates to the pump that the type of
administration associated with the line set that was loaded into the pump is epidural. Based
on the identification of the epidural administration type, the pump software performs a
configuration of the pump for epidural administration. In this case, the pump enables
functionality that includes a continuous drip of the tluid, disablement of a piggy back feature
of the pump, disablement of an air line sensor of the pump, and disablement of an occulusion
detection feature of the pump.

It should be understood that the invention may be embodied in other specific forms
without departing from the central characteristics thereof. The present embodiments,
therefore, are to be considered in all respects illustrative and not restrictive, and the invention

is not to be limited to the details given herein.
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What is claimed is:

1. A disposable line set having a slide clamp attached to said line set, said slide clamp
having an identifier and adapted to be engaged by a slide clamp receptacle of a medical device,
wherein said identifier is adapted to be recognized by a recognition system operable with said

slide clamp receptacle, and wherein the 1dentifier 1s a memory device capable of being re-

configured.
2. The line set of claim 1 and the identifier having machine-readable indicia.
3. The line set of claim 1 and the identifier being one of a passive RF device and a non-

volatile memory device.

4, The hine set of claim 1 wherein the identifier identifies a type of line set.

5. The line set of claim 4 wherein the line set comprises at least one of an intravenous line
set, an intra-arterial line set, a subcutaneous line set, an epidural line set and an irrigation ot fluid

spaces line set.

6. The line set of claim | wherein the line set 1s adapted to be directly connected to the

medical device.

7. The line set ot any one of claims 1 to 6 wherein the medical device 1s a medication

delivery device.

8. The line set of claim 7 wherein the medication delivery device 1s an infusion pump.

9. The line set of claim 1 wherein the identifier identifies a material forming the line set and
1s adapted to instruct the device to operate 1n a predetermined manner based on the device

recognizing the identifier.
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10.  An administration line set for use with a medical delivery device for delivering a
medicament to a patient, the line set comprising:

at least one tube configured to be connected to a container containing the medicament;
and

an identifier integrated with a slide clamp attached to the tube and having identification
information including information regarding a type of administration associated therewith, the
identifier configured to be recognizable by a recognition system integrated with a slide clamp
receptacle configured to engage the slide clamp, the recognition system obtaining the
identification information associated with the identifier when the slide clamp receptacle engages

the slide clamp, wherein the 1dentifier 1s a memory device capable of being re-set.

1. The line set of claim 10 wherein the 1identification information includes information

regarding the tube.

12.  The line set of claim 10 or 11 wherein the identifier identifies a type of tube.

13.  The line set of any one of claims 10 to 12 wherein the identitier 1s one of a passive radio

frequency (RF) device and a non-volatile memory device.

14.  The hine set of any one of claims 10 to 13, wherein the type of administration 1s one of an
mtravenous (IV) administration, an intra-arterial (IA) administration, a subcutaneous

administration, an epidural administration, and an irrigation of fluid spaces administration.

15. A disposable member for use with a medical delivery device for delivering a medicament
to a patient, said member comprising a line set configured to be connectable to a container
containing a medicament, and a slide clamp associated with said line set, said slide clamp having
an identifier integrated with the shide clamp and having identification information including
information regarding 1identification ot the patient associated therewith, said member configured

to be recognizable by a recognition system integrated with a slide clamp receptacle configured to

engage said slide clamp, the recognition system configured to obtain said identification
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information associated with the identifier when the slide clamp receptacle engages the slide

clamp, wherein the identifier is a memory device capable of being re-programmed.

16. A medical device adapted to cooperate with a disposable line set having an 1dentifier
which 1s integrated with a slide clamp attached to the line set, wherein the identifier is one of a
passive RF device and a non-volatile memory device, said medical device including a slide
clamp receptacle configured to engage the slide clamp and having a recognition system
integrated with the shide clamp receptacle, said system configured to recognize the identifier

when the slide clamp receptacle engages the slide clamp.

17.  The medical device of claim 16 wherein the medical device comprises a medication

delivery device.

18. The medical device of claim 17 wherein the medication delivery device i1s an infusion
pump.
19.  The medical device of any one of claims 16 to 18 wherein the recognition system is

capable of reading machine-readable indicia.

20.  An apparatus for delivering a medicament to a patient, the device adapted to cooperate
with a disposable line set having an identifier which is integrated with a slide clamp attached to
the line set, the identifier identifying a material forming the line set, the apparatus comprising a
medication delivery device having a recognition system integrated with a slide clamp receptacle
that 1s adapted to engage the slide clamp, the recognition system being configured to recognize
the identifier when the slide clamp receptacle engages the slide clamp, and wherein the identifier

1S a memory device capable of being re-configured.

21. A medication delivery system for delivering a medicament to a patient, the system
comprising:

a line set adapted to be connected to a container containing the medicament;
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an identifier which is integrated with a shide clamp attached to the line set and having
identification information specific to the line set, wherein the identifier 1s one of a passive RF
device and a non-volatile memory device; and

a delivery device configured to deliver the medicament to the patient and having a slide
clamp receptacle configured to engage the slide clamp, the delivery device including a
recognition system integrated with the slide clamp receptacle that is capable of obtaining the
identification information associated with the identifier when the shide clamp receptacle engages

the slide clamp.

22.  The system of claim 21 wherein the 1dentification information is obtained by the delivery

device upon engagement between the device and the slide clamp.

23.  The system of claim 21 or 22 wherein the delivery device comprises an infusion pump.

24.  The system of any one of claims 21 to 23 wherein the 1dentification information 1s

adapted to include information regarding the medicament.

25.  The system of any one of claims 21 to 24 wherein the line set is adapted to be associated
with the medicament that 1s one of a parenteral fluid, a drug, an electrolyte, blood and a blood

product.

26.  The system ot any one of claims 21 to 25 wherein the identification information includes

information regarding a type of administration.

27. A medication delivery system for delivering a fluid to a patient, the system comprising:

a line set adapted to be connected to a container containing the fluid;

an identifier which 1s integrated with a slide clamp and attached to the line set and having
identification information including information regarding identification of the patient associated
therewith, wherein the identifier is a memory device capable of being re-set; and

a delivery device including a slide clamp receptacle configured to engage the slide clamp

and deliver the fluid to the patient, the delivery device including a recognition system integrated
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with the slide clamp receptacle that is capable of obtaining the identification information

associated with the identifier when the slide clamp receptacle engages the slide clamp.

28.  The system of claim 27 wherein the delivery device engages the line set when the slide

clamp 1s inserted into the receptacle.

29. A medical fluid delivery system for delivering a fluid to a patient, the system comprising:

a line set adapted to be connected to a container containing the fluid,

a slide clamp associated with the line set and having an identifier that is integrated with
the slide clamp and includes identification information including information regarding a type of
administration, wherein the identifier is a memory device capable of being re-programmed; and

a delivery device including a slide clamp receptacle configured to engage the shide clamp
and associated line set to facilitate delivery of the flmd to the patient, the delivery device
including a recognition system integrated with the shde clamp receptacle that 1s capable ot
obtaining the identification information from the identifier when the delivery device engages the

slide clamp.

30. A method for recognizing identification information comprising the steps of:

providing an identifier configured to be integrated with a slide clamp attached to a line
set, the identifier having identification information including information regarding one of a
material forming the line set, identification of a patient, and a type of administration, wherein the
identifier is a memory device capable of being re-contigured,;

providing a medical device having a system capable of obtaining identification
information from the identifier, the system being integrated with a slide clamp receptacle that is
configured to engage the slide clamp;

positioning the slide clamp in the slide clamp receptacle; and

obtaining the identification information 1n response to the step of positioning.

31. A method for recognizing identitication information associated with an administrative

line set, the method comprising the steps of:
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providing an i1dentifier, wherein the identifier is one of a passive RF device and a
nonvolatile memory device which is integrated with a slide clamp attached to the line set and
having identification information;

providing a delivery device having a system capable of obtaining identification
information from the identifier, the system being integrated with a slide clamp receptacle
configured to engage the slide clamp;

engaging the slide clamp with the shde clamp receptacle; and

obtaining the 1dentification information upon engagement.
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