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Description

Field of the Invention

[0001] Thepresentinventionrelates generallytoasys-
tem of medical devices, and more particularly to small,
low cost, portable infusion devices that collect physiolog-
ic data from a mammalian patient, and are used to
achieve precise, sophisticated, and programmable flow
patterns for the delivery of therapeutic liquids to that pa-
tient.

Background of the Invention

[0002] Today, there are numerous diseases and other
physical ailments that are treated by various medicines
including pharmaceuticals, nutritional formulas, biologi-
cally derived or active agents, hormonal and gene based
material and other substances in both solid or liquid form.
In the delivery of these medicines, it is often desirable to
bypass the digestive system of a mammalian patient to
avoid degradation of the active ingredients caused by
the catalytic enzymes in the digestive tract and liver. De-
livery of a medicine other than by way of the intestines
is known as parenteral delivery. Parenteral delivery of
various drugs in liquid form is often desired to enhance
the effect of the substance being delivered, insuring that
the unaltered medicine reaches its intended site at a sig-
nificant concentration. Also, undesired side effects asso-
ciated with other routes of delivery, such as systemic
toxicity, can potentially be avoided.

[0003] Often, a medicine may only be available in a
liquid form, or the liquid version may have desirable char-
acteristics that cannot be achieved with solid or pill form.
Delivery of liquid medicines may best be accomplished
by infusing directly into the cardiovascular system via
veins or arteries, into the subcutaneous tissue or directly
into organs, tumors, cavities, bones or other site specific
locations within the body.

[0004] Parenteral delivery of liquid medicines into the
body is often accomplished by administering bolus injec-
tions using a needle and reservoir, or continuously by
gravity driven dispensers or transdermal patch technol-
ogies. Bolus injections often imperfectly match the clini-
cal needs of the patient, and usually require larger indi-
vidual doses than are desired at the specific time they
are given. Continuous delivery of medicine through grav-
ity feed systems compromise the patient’s mobility and
lifestyle, and limit the therapy to simplistic flow rates and
profiles. Transdermal patches have special requirements
of the medicine being delivered, particularly as it relates
to the molecular structure, and similar to gravity feed sys-
tems, the control of the drug administration is severely
limited.

[0005] Ambulatory infusion pumps have been devel-
oped for delivering liquid medicaments to a patient.
These infusion devices have the ability to offer sophisti-
cated fluid delivery profiles accomplishing bolus require-
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ments, continuous infusion and variable flow rate deliv-
ery. These infusion capabilities usually result in better
efficacy of the drug and therapy and less toxicity to the
patient’s system. An example of a use of an ambulatory
infusion pump is for the delivery of insulin for the treat-
ment of diabetes mellitus. These pumps can deliver in-
sulin on a continuous basal basis as well as a bolus basis
as is disclosed in U.S. Patent 4,498,843 to Schneider et
al.

[0006] The ambulatory pumps often work with a res-
ervoir to contain the liquid medicine, such as a cartridge
orreservoir, and use electro-mechanical pumping or me-
tering technology to deliver the medication to the patient
via tubing from the infusion device to a needle that is
inserted transcutaneously, or through the skin of the pa-
tient. The devices allow control and programming via
electromechanical buttons or switches located on the
housing of the device, and accessed by the patient or
clinician. The devices include visual feedback via text or
graphic screens, such as liquid crystal displays known
as LCD’s, and may include alert or warning lights and
audio or vibration signals and alarms. The device can be
worn in a harness or pocket or strapped to the body of
the patient.

[0007] Often it is desirable to modify and customize
the amount or delivery profile of the liquid medication
based on specific physiologic parameters that are meas-
urable with state of the art diagnostic devices. For the
diabetic patient, blood glucose levels can be measured
with a glucose monitoring device such as the One Touch
device, manufactured by LifeScan a division of Johnson
and Johnson. Based on the blood glucose readings
measured, the patient or clinician can give specific
amounts of liquid insulin or modify the flow profile of the
insulin currently being delivered to the patient. For other
diseases and therapies, physiologic variables such as
blood pressure, white blood cell count, toxicity level and
various other parameters may be measured to determine
the best amount, rate and timing of liquid medication to
be delivered to the patient, easily modified by those pa-
tients utilizing an ambulatory infusion device.

[0008] Currently available ambulatory infusion devices
are expensive, difficult to program and prepare for infu-
sion, and tend to be bulky, heavy and very fragile. Filling
these devices can be difficult and require the patient to
carry both the intended medication as well as filling ac-
cessories. The devices require specialized care, main-
tenance, and cleaning to assure proper functionality and
safety for their intended long term use. Due to the high
cost of existing devices, healthcare providers limit the
patient populations approved to use the devices and ther-
apies for which the devices can be used.

WO 02/20073 (EP1335764) discloses a device for deliv-
ery of afluid to a patent and a remote control device. WO
00/10628 discloses an infusion system for infusing a lig-
uid into a body and includes an external infusion device
and a remote commander WO 00/29047 discloses a de-
vice for supplying medicaments to a patient which can
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be wirelessly programmed. WO 00/19887 discloses a
system comprising a sensor for producing a signal indic-
ative of a characteristic of a user, a transmitter and a
remotely located data receiving device.

[0009] Also, the currently available ambulatory infu-
sion devices are not specifically designed to work or be
compatible with diagnostic devices, requiring additional
equipment, supplies and most importantly programming
steps for each infusion device to fully take advantage of
modifying the flow profile based on the diagnostic meas-
urement.

[0010] Clearly, therefore, there was a need for a pro-
grammable and adjustable infusion system that s precise
and reliable and can offer clinicians and patients a small,
low cost, light weight, simple to use alternative for
parenteral delivery of liquid medicines.

[0011] Inresponse, the applicant of the present appli-
cation provided a small, low cost, lightweight, easy to use
device for delivering liquid medicines to a patient, which
is described in copending U.S. application US 2002
/072733 A1filed on August 31,2001. The device includes
an exit port, a dispenser for causing fluid from a reservoir
to flow to the exit port, a local processor programmed to
cause a flow of fluid to the exit port based on flow instruc-
tions from a separate, remote control device, and a wire-
less receiver connected to the local processor for receiv-
ing the flow instructions. To reduce the size, complexity
and costs of the device, the device is provided with a
housing that is free of user input components, such as a
keypad, for providing flaw instructions to the local proc-
€ssor.

[0012] None of the above disclose devices for deliver-
ing fluid to a patient as disclosed herein. Preferably, the
fluid delivery devices will be simple in design, and inex-
pensive and easy to manufacture, to further reduce the
size, complexity and costs of the devices, such that the
devices or portions thereof lend themselves to being
small and disposable in nature. In addition, the fluid de-
livery devices will preferably be compatible with a diag-
nostic device.

Summary of the Invention

[0013] The applicant has determined that a sophisti-
cated ambulatory infusion device that can be pro-
grammed to reliably deliver variable flow profiles of liquid
medications, yet is small, lightweight and low cost, is
needed. Avoiding the general upkeep and maintenance
required by expensive, long-term use devices is neces-
sary for broader acceptance of ambulatory infusion ther-
apy. Smaller and lighter devices are easier to carry and
are more comfortable for the patient even allowing the
device to attach with adhesive to the patient’s skin similar
to a transdermal patch.

[0014] An inexpensive device allows greater flexibility
in prescribing the device for use by reducing the financial
burden on healthcare insurance providers, hospitals and
patient care centers as well as patients themselves. In
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addition, low cost devices make it more practical for a
patient to have one or more replacement devices readily
available. If the primary device is lost or becomes dys-
functional, availability of the replacement eliminates cost-
ly expedited repair and avoids periods of discontinued
ambulatory therapy.

[0015] The present invention, therefore, provides a
system as defined in claim 1 for low cost infusion of liquid
medications into the body of a mammalian patient while
monitoring one or more of the patient’s physiologic pa-
rameters. In accordance with the present invention, a
small, light weight and low cost fluid delivery device ca-
pable of adjustable and programmabile fluid delivery in-
cludes a housing that surrounds a reservoir chamber. In
fluid communication with the reservoir chamber is a dis-
penser for dispensing the fluid from the reservoir in finite
amounts. The dispenser is controlled by an electronic
microcontroller (referred to as the "local processor") of
the fluid delivery device. The fluid delivery device further
includes a communication element that receives infor-
mation from a remote control device not mechanically
attached to the fluid delivery device of the present inven-
tion. Also included is an exit port assembly in fluid com-
munication with the dispenser from which the liquid med-
ication exits the fluid delivery device and enters the body
of a mammalian patient transcutaneously.

[0016] The types of liquids that could be delivered by
the fluid delivery device of the present invention include
but are not limited to: insulin, antibiotics, nutritional fluids,
total parenteral nutrition or TPN, analgesics, morphine,
hormones or hormonal drugs, gene therapy drugs, anti-
coagulants, analgesics, cardiovascular medications,
AZT or chemotherapeutics. The types of medical condi-
tions that the fluid delivery device of the presentinvention
might be used to treat are diabetes, cardiovascular dis-
ease, pain, chronic pain, cancer, AIDS, neurological dis-
eases, Alzheimer’s Disease, ALS, Hepatitis, Parkinson’s
Disease or spasticity.

[0017] The housing of the fluid delivery device is free
of electromechanical elements, such as switches or but-
tons, that the patient would press to program or alter the
programming of the fluid delivery device. The primary
interface between the fluid delivery device and the user
is via the remote control device.

[0018] The system further includes a data collection
assembly, which can be a separate device or integrated
into either the fluid delivery device or the remote control
device. The data collection assembly collects data from
a sensor. The sensor may be implanted under the skin
of the patient, located on the skin of the patient, or work
with a sample, such as blood, that has been taken from
the patient and brought near or in contact to the sensor.
[0019] These aspects of the invention together with
additional features and advantages thereof may best be
understood by reference to the following detailed descrip-
tions and examples taken in connection with the accom-
panying illustrated drawings.
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Brief Description of the Drawings

[0020] Fig. 1a is a sectional view of an example of a
fluid delivery device;

[0021] Fig. 1bis a perspective view of an embodiment
of aremote control device constructed in accordance with
the present invention for use with the fluid delivery device
of the invention;

[0022] Fig. 1cis a perspective view of an embodiment
of a data collection assembly constructed in accordance
with the present invention for use with the fluid delivery
device of the invention and the remote control device of
Fig. 1b to form a system according to the present inven-
tion;

[0023] Fig. 2 is a sectional view of an example of a
fluid delivery device;

[0024] Fig. 2a is an enlarged sectional view of a dis-
penser of the fluid delivery device of Fig. 2 shown with
an empty accumulator;

[0025] Fig. 2bis an enlarged sectional view of the dis-
penser of the fluid delivery device of Fig. 2 shown with
the accumulator filled;

[0026] Fig. 3 is a sectional view of an example of a
fluid delivery device;

[0027] Fig. 4 is a sectional view of an other example
of a fluid delivery device;

[0028] Fig.5isasectional view of another embodiment
of the remote control device constructed in accordance
with the present invention;

[0029] Fig. 6 is a sectional view of another example of
a fluid delivery device;

[0030] Fig.7 showsanother embodiment of the system
constructed in accordance with the presentinvention and
including a remote control device shown in perspective
view, and a fluid delivery device and a data collection
assembly shown in a diagrammatic view affixed to a pa-
tient;

[0031] Fig. 8 shows an additional embodiment of the
system constructed in accordance with the present in-
vention and including a remote control device and a data
collection assembly shown in perspective view, and a
fluid delivery device shown in a diagrammatic view af-
fixed to a patient;

[0032] Fig. 9 is a sectional view of an embodiment of
the fluid delivery device constructed in accordance with
the present invention;

[0033] Fig. 10 is a sectional view of a further embodi-
ment of the fluid delivery device constructed in accord-
ance with the present invention;

[0034] Fig. 11 is a sectional view of an additional em-
bodiment of the remote control device constructed in ac-
cordance with the present invention;

[0035] Fig. 12ais a sectional view of an additional em-
bodiment of the fluid delivery device constructed in ac-
cordance with the present invention

[0036] Fig. 12b is a top plan view of the fluid delivery
device of Fig. 12a;

[0037] Fig. 13 is a sectional view of a further embodi-
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ment of the fluid delivery device constructed in accord-
ance with the present invention;

[0038] Fig. 14 is a top plan view of an embodiment of
a shipping package constructed in accordance with the
present invention and shown containing an embodiment
of the fluid delivery device;

[0039] Fig. 14ais asectional view of the shipping pack-
age taken along line 14a-41a of Fig. 14, and wherein the
fluid delivery device is shown partially cut-away;

[0040] Fig. 14b is a perspective view of the remote
control device of the system of the present invention;
[0041] Fig. 14c is a perspective view of the data col-
lection assembly of the system of the present invention;
[0042] Fig. 14d is a top view of an insulin cartridge
provided as part of the system of the present invention;
and

[0043] Fig. 14e is a top view of a sterile infusion set
provided as part of the system of the present invention.
[0044] Like reference characters designate identical
or corresponding components and units throughout the
several views.

Detailed Description of the Preferred Embodiments

[0045] Setforth herebelow are detailed descriptions of
certain embodiments and examples of the fluid delivery
systems, devices, and kits as well as methods of the
present invention.

[0046] InFig. 1a, there is illustrated, generally at 10, a
fluid delivery device. The fluid delivery device 10 includes
a housing 20 that surrounds numerous internal compo-
nents including a reservoir 30. The reservoir 30 has a
collapsible design such as a metal bellows or is made of
a collapsible material such as a silicone elastomer. The
volume of reservoir 30 is chosen to best suit the thera-
peutic application of the fluid delivery device 10 impacted
by such factors as available concentrations of medicinal
fluids to be delivered, acceptable times between refills
ordisposal of the fluid delivery device 10, size constraints
and other factors. For treatment of Type | diabetic pa-
tients, a reservoir of less than 5 ml, specifically 3 ml is
appropriate. The reservoir 30 is in fluid communication
with a dispenser 40.

[0047] An electronic microcontroller (referred to as "lo-
cal processor") 50 controls the activation of the dispenser
40. The electronic microcontroller 50 contains all the pro-
gramming information and electronic circuitry and mem-
ory needed to allow the user to program the desired flow
patterns and adjust the programming as necessary. Such
circuitry can include microprocessors, digital and analog
integrated circuits, resistors, capacitors, transistors and
other semiconductors and other electronic components
known to those skilled in the art. The electronic micro-
controller 50 also includes programming, electronic cir-
cuitry and memory to properly activate the dispenser at
the needed time intervals. A power supply 80, such as a
battery or capacitor, may be included to supply power to
the electronic microcontroller 50.
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[0048] An exit port assembly 70 is in fluid communica-
tion with the dispenser 40. When the electronic micro-
controller 50 activates the dispenser 40, a specific
amount of fluid exits the fluid delivery device 10 via the
exit port assembly 70. The exit port assembly can include
elements to penetrate the skin of the patient, or can con-
nect to a standard infusion device that includes transcu-
taneous delivery means.

[0049] The housing 20 preferably is free of any elec-
tromechanical switches or buttons on its surface or oth-
erwise accessible to the user to adjust the programming
included in the electronic microcontroller 50. In order to
program or adjust the programming of the electronic mi-
crocontroller 50, the fluid delivery device 10 includes a
communication element 60 which can receive signals
from a separate device.

[0050] InFig. 1b, aremote control device 100 is shown
which can communicate with the fluid delivery device 10
of Fig. 1a via a communication element 60 of the device
10. Signals are sent via the controller communication el-
ement (not viewable in Fig. 1b), which may be connected
to an antenna 130 shown as being external to the device
100.

[0051] The remote control device 100 includes user
interface components including an array of electrome-
chanical switches, such as the membrane keypad 120
shown. Also included is a visual display 110 such as a
liquid crystal display or LCD. A touch screen can alter-
natively be provided. Although not shown, the remote
control device 100 also includes its own electronic mi-
crocontroller (referred to as "remote processor") connect-
ing the user interface components to the controller com-
munication element.

[0052] The patient or clinician can program the fluid
delivery device 10 by entering information into the remote
control device 100 which can download information from
the controller communication element 160 to the com-
munication element 60 with each key stroke or button
pressed or in a batch mode of multiple key strokes. Com-
plexflow algorithms, requests for bolus delivery and other
desired infusions of the medicinal fluid can be accom-
plished by entering information into the remote control
device 100 which is then transmitted to the fluid delivery
device 10. The communication can be confirmed as ac-
ceptable by the fluid delivery device 10 electronic micro-
controller 50 by using one ore more features such as
standard handshaking protocols, redundant transmis-
sions and other communication confirmation methods as
are known to those skilled in the art.

[0053] The lack of electromechanical switches results
in areductionin the cost of the device and greatly reduces
the size and surface area requirements. It also allows
the housing outer surface 21 to be relatively smooth sim-
plifying cleaning and preventing items such as sweaters
from catching on edges. Since the remote control device
100 also includes a visual display 110, the fluid delivery
device 10 can be void of an information screen, further
reducing cost, size and weight. Lacking electromechan-

10

15

20

25

30

35

40

45

50

55

ical switches and information screens greatly simplifies
the design of the fluid delivery device 10 to be made more
flexible and resistant to damage.

[0054] The remote control device 100 may include var-
ious personal data assistant (PDA) functions such as cal-
endar and date books, address functions, e-mail han-
dling, and games such as Trophy Bass 4 manufactured
by Sierra Sports. Alternatively, the remote control device
100 may include the entire electronics and user interface
to function as a cellular telephone. Integration with or into
such commercial devices as PDA’s or Cellular tele-
phones may have a strong appeal to patients, potentially
reducing the number of handheld devices that are carried
in their daily lives, or at least making the handheld remote
control device 100, multi-functional and more practical.
[0055] Shown in Fig. 1c is a data collection assembly
500 provided in accordance with the present invention
for use with the devices 10, 100 of Figs. 1a and 1b. In
the embodiment shown, the data collection assembly 500
includes a user interface such as visual display 510. The
data collection assembly 500 may communicate with ei-
ther the fluid delivery device 10 or the remote control
device 100, or the data collection assembly 500 may
communicated with both the fluid delivery device 10 and
the remote control device 100, independently. Such in-
formation transfer can be accomplished with wireless
electronic communication, or by electromechanically at-
taching the data collection assembly 500 to either device.
Such electromechanical attachment can consist of a
male plug on one device and a female receptacle on the
other. The data collection assembly 500 may include an-
tenna 530, shown in Fig. 1c as external, to facilitate the
wireless communication such as radio frequency or RF
communication signals.

[0056] In a preferred embodiment, the data collection
assembly 500 is integrated into the fluid delivery device
10 or the remote control device 100. The data collection
assembly 500 may collect data from a sensor that has
been implanted under the skin, a sensor that is attached
on or near the body of the patient, or a separate sensor
that analyzes a samples removed from the patient, such
as a blood sample. Alternatively, the data collection as-
sembly 500 may include an integrated sensor, and di-
rectly determine the physiologic parameter, or perform
an analysis on a biologic sample from the patient.
[0057] In another preferred embodiment, the data col-
lection assembly 500 is integrated into either the fluid
delivery device 10 or the remote control device 100 and
is designed to communicate with a separate diagnostic
device such as a glucometer or blood analysis machine.
Information is transferred from the separate diagnostic
device to the data collection assembly 500 via a direct
electronic connection or via wireless communication as
are described above. The information is stored in the
data collection assembly 500, and may be made availa-
ble to the user, may be used to assist in modifying the
current or future programming of the device 10, or may
directly modify the programming creating a partial or full
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closed loop fluid delivery system.

[0058] Fig. 2 shows an example of the fluid delivery
device 10

where the reservoir 30 is made of a flexible material and
is enclosed in the reservoir chamber 35 defined by the
housing 20 and housing reservoir walls 27. The reservoir
30 is placed in compression by compressing member 33
attached to one end of compressing springs 34 which
are affixed at their other end to the housing 20 causing
the fluid inside the reservoir 30 to be at a pressure above
atmospheric pressure. In a preferred embodiment, the
cross sectional area of the compressing member 33 ap-
proximates the cross sectional area of the reservoir 30.
Alternatively, the housing 20 may include a flexible can-
tilever beam that contacts the reservoir 30 creating a
pressure within reservoir 30 above atmospheric pres-
sure. The housing 20 may include holes or slits, not
shown, to perform as vents, maintaining the contents of
the reservoir at or near room temperature.

[0059] Inanotheralternative, the reservoir chamber 35
may be sealed to prevent any leaking, and filled with a
gas or vapor plus fluid mixture surrounding the reservoir
30 to place the fluid within the reservoir under pressure
above atmospheric pressure. The gas can be air, or the
vapor plus fluid mixture could be Freon. The Freon vapor
plus fluid mixture provides the design advantage of near
constant pressure if the fluid delivery device 10 is main-
tained at near constant temperature. In an alternative
embodiment, the amount of gas placed in a sealed res-
ervoir chamber 35 may be chosen such that the reservoir
30 pressure is less than atmospheric for the entire full to
empty conditions of the reservoir 30.

[0060] The reservoir 30 may be prefilled by the device
manufacturer or a cooperating drug manufacturer, or
may include external filling means consisting of a fill as-
sembly 31. If the fluid delivery device 10 is prefilled by
the manufacturer, the memory of the electronic module
50 can contain various information regarding the prefilled
drug including but not limited to type or name, concen-
tration and volume. Thefillassembly caninclude a needle
insertion septum 32. The reservoir 30 and other fluid path
components may be placed in a vacuum during the final
manufacturing process to simplify filling and priming of
the fluid delivery device 10 for the patient. Needle inser-
tion septum 32 may be constructed of a resealing elas-
tomer such as silicone and allow a needle to puncture
through to add fluid to the reservoir 30. An alternative to
the needle insertion septum 32 is a standard fluid con-
nection, such as a Luer connector, which can be affixed
to the fill assembly 31 in combination with a one way
valve such as a duck bill valve, not shown. The patient
could attach a syringe filled with the liquid medication to
the Luer connector and fill the fluid delivery device 10.
The fill assembly 31 may be designed so that the patient
can fill the fluid delivery device 10 one time only, such
as by having the Luer connection break off when syringe
is removed.

[0061] The dispenser 40 is in fluid attachment with the

10

15

20

25

30

35

40

45

50

55

reservoir 30. The dispenser may include an inlet valve
41, and outlet valve 42, and an accumulator 43 therebe-
tween. Since the fluid is maintained at a pressure above
atmospheric pressure, opening of the inlet valve 41 al-
lows the accumulator tofill to the reservoir pressure, after
which the inlet valve is 41 is closed. At the proper time
determined by the electronic microcontroller 50 program-
ming, the outlet valve 42 can be opened, dispensing fluid
to the exit port assembly 70, which is at the pressure of
the patient, or atmospheric pressure. The accumulator
will then be at atmospheric pressure, and the outlet valve
42 can be closed, ready for another repeat cycle. The
exit port assembly 70 can include a needle for transcu-
taneous placement or a standard Luer assembly for at-
tachment to a transcutaneous needle set.

[0062] The dispenser 40 of the device of Fig. 2 does
not create a driving or pumping force on the fluid passing
therethrough, but rather acts as a metering device, al-
lowing pulses of fluid to pass through the dispenser 40
from a pressure in reservoir 30 above atmospheric, to
pressure at the exit port assembly 70 equal to atmos-
pheric. The dispensing inlet valve 41 and outlet valve 42
of the dispenser 40 is controlled by the electronic micro-
controller 50. The electronic microcontroller 50 includes
the electronic programming, controls and circuitry to al-
low sophisticated fluid delivery programming and control
of the dispenser 40.

[0063] Fig 2a shows the dispenser 40 where the ac-
cumulator 43is atatmospheric pressure. An accumulator
membrane 44 is shown inits non-distended state, caused
by atmospheric pressure only. Inlet valve 41 is closed,
and outlet valve 42 may be open or closed, but must have
been opened since the last time inlet valve 41 was
opened.

[0064] Fig 2b shows the condition where outlet valve
42 was closed, and inlet valve 41 had been opened. Be-
cause of the elevated pressure of the fluid from reservoir
30, the accumulator membrane 44 is distended thus in-
creasing the volume of accumulator 43 by an accumula-
tor volume 45. After inlet valve 41 is closed, outlet valve
42 can be opened, dispensing accumulator volume 45
and allowing accumulator 42 to retract to the position
shown in Fig 2a. The inlet valve 41 and outlet valve 42
of the dispenser 40 and the electronic microcontroller 50
are designed to prevent both valves from ever being open
at the same time, precluding the reservoir 30 to ever flow
directly to the exit port assembly 70. The prevention of
both valves being open at the same time is critical and
can be accomplished via mechanical means, electrical
means or both. The prevention can be accomplished in
the dispenser 40 design, the electronic microcontroller
50 design, or both.

[0065] The dispenser 40 shown in Figs. 2, 2a and 2b
dispense finite pulses of fluid volume, the pulse volume
PV, with each series of activations. The pulse volume PV
is determined by the properties, materials and construc-
tion of accumulator 43 and its accumulator membrane
44. Pulse volumes delivered by infusion devices are typ-
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ically chosen to be small relative to what would be con-
sidered a clinically significant volume. For insulin appli-
cations at a concentration of 100 units per ml, less than
a 2 microliter pulse, typically 1 microliter, is appropriate.
If the fluid delivery device 10 were to be programmed via
the remote control device 100 to deliver 2 units an hour,
the dispenser would deliver 20 pulses an hour, or a pulse
every 3 minutes. Such pulsitile flow is continued contin-
uous if the pulse size is small enough. Other drugs or
concentrations permit a much larger pulse size. Various
flow rates are achieved by adjusting the time between
pulses. To give a fixed volume or bolus, multiple pulses
are given in rapid succession until the bolus volume is
reached.

[0066] The pulse volume PV may not always be con-
stant enough to be within the accuracy requirements of
the fluid delivery device 10. One factor impacting pulse
volume PV is reservoir pressure. The fluid delivery device
10 may include means of monitoring reservoir pressure
RP and adjust the timing between pulses to achieve the
desire flow pattern. An example of such compensation
would be to decrease time between pulses as pulse vol-
ume PV decreases to maintain the programmed flow
rate. Means of monitoring such parameters as reservoir
pressure RP are described below. Alternative to moni-
toring pressure would be to monitor the volume of reser-
voir 30. Each time a pulse or series of pulses were de-
livered, the feedback could determine if a proper amount
had been delivered, both for individual pulses and cumu-
lative intended volume to have been infused, compen-
sating as errors were detected. Such volume transducer
means is also described below.

[0067] The electronic microcontroller is attached to a
communication element 60 which receives electronic
communication from the remote control device 100 using
radio frequency or other wireless communication stand-
ards and protocols. The information transferred includes
codes or packets of codes that the electronic microcon-
troller 50 uses to confirm that the information was re-
ceived correctly, similar to the way standard telephone
modem communication is performed. More sophisticated
codes can be included to allow the information to be self-
corrected or pinpoint the area of bad information. In a
preferred embodiment, the communication element 60
is a two-way communication element allowing the fluid
delivery device to send information back to the remote
control device 100. In that particular embodiment, the
remote control device 100 integral controller communi-
cation element 160 is a receiver as well as a transmitter
allowing it to receive the information sent back by the
fluid delivery device 10.

[0068] Also included in the fluid delivery device 10 of
Fig. 2is a power supply 80 for delivering the energy need-
ed by the microcontroller 50. The power supply 80 may
be integrated into the fluid delivery device 10 and not
accessible to the user. In an alternative embodiment, the
user may insert the power supply 80, typically a battery,
into the device. In another embodiment, the power supply
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80 may consist of an integrated battery or capacitor, for
minimal power requiring devices, such as the electronic
memory, and a user inserted battery for powering the
remainder of the electronic microcontroller 50. Other
components that may require electrical energy are the
communication element 60, the dispenser 40 and other
components such as sensors or transducers. Fig. 2 in-
cludes areservoirtransducer 37, such as a volume trans-
ducer such as that described in U.S. Patent 5,533,389
toKamen et al. Fig. 2 also includes a pressure transducer
221, located on the housing reservoir walls 27 and in
contact with a portion of the reservoir 30. The pressure
transducer 221 may consist of force sensing resistor
technology such as that manufactured by Interlink, Inc.
of Camarillo, CA. Reservoir transducer 37 or pressure
transducer 221 can transmit information to electronic mi-
crocontroller 50 to indicate how and when to activate the
dispenser 40 or other parameter determining flow as well
as conditions such as the reservoir being empty, loss of
pressure or leak, under or over infusion, etc.

[0069] Fig. 3 depicts another example of the fluid de-
livery device 10 including sensors providing feedback to
the electronic microcontroller 50, an electronic assembly
for the various electronic devices and an optional second
power supply, potentially a battery and insertable by the
user by opening a battery door. Included is a housing 20
surrounding a reservoir 30 which is prefilled during the
manufacturing process or alternatively can be filled by
the user as is described above. The reservoir 30 is in
fluid connection with dispenser 40. The fluid in reservoir
30 may not be under pressure, or may be at a pressure
below atmospheric pressure requiring dispenser 40 to
include a mechanism to pump the fluid from reservoir 30.
Such pumping means may be a peristaltic drive as is
familiar to those skilled in the art. If the fluid of reservoir
30is at apressure above atmospheric, dispenser 40 may
consist of a fluid metering device without pumping capa-
bility as is described above. The dispenser 40 is attached
to exit port assembly 70 through which fluid exits the fluid
delivery device 10. The dispenser 40 is activated by elec-
tronic microcontroller 50 that receives electrical energy
from power supply 80. The programming of the electronic
microcontroller 50 is adjusted by information received via
communication element 60 from a remote control device
(similar to the device 100 of Fig. 1b).

[0070] As shown in Fig 3, fluid delivery device 10 may
have various sensors which feedback information to the
electronic microcontroller 50. The reservoir 30 may have
in its proximity a volume sensor 222, as is described
above, whose signals are interpreted by the electronic
microcontroller 50. Alternatively, a pressure sensor, also
described above, could be in contact with reservoir 30.
Also shown is an occlusion sensor 220 downstream of
dispenser 40 and in approximation to exit port tubing lu-
men 74. Other types of sensors which may be integrated
include but are not limited to an occlusion detector, a
reservoir volume transducer, a reservoir empty detector,
a leak detector, a voltage monitor, a photodetector, a
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pressure transducer, a fluid contact detector, an imped-
ance monitor or a vibration monitor

[0071] The electronic microcontroller 50, may include
a microprocessor 51, memory 52, an electronic clock os-
cillator 53, an analog to digital converter 54 and a multi-
plexer 55. Also shown in Fig. 3 is an optional secondary
power source 83, attached by the user to battery con-
nector 81, and providing electrical power to the electronic
microcontroller 50. A battery door 82 is removed for in-
sertion and then reattached by sliding in direction D1 to
the housing 20 of fluid delivery device 10. In a preferred
embodiment, power supply 80 provides electrical power
for memory retention and low power electronics only, and
secondary power source 83 provides electrical power for
higher consumption devices such as the dispenser 40.
Both power supply 80 and secondary power source 83
may be consumer batteries, such as alkaline or nickel
cadmium batteries, or other energy storage devices such
as a capacitor. Additionally, both power supply 80 and
secondary power source 83 may be rechargeable power
sources.

[0072] Also shown in Fig. 3 is an example in which the
data collection assembly 500 is integrated into the fluid
delivery device 10. The data collection assembly 500,
which is preferably electrically connected to electronic
microcontroller 50, may be used to collect or store infor-
mation related to a physiologic parameter of the patient.
The data collection assembly 500 may include an inte-
grated sensor, not shown, or a communication element,
also not shown. The communication element may be
used to communicate with a separate diagnostic device
such as a glucometer. In one embodiment, the data col-
lection assembly may consist of a combination of the
communication element 60 of the fluid delivery device 10
and the electronic microcontroller 50. The communica-
tion element 60 can communicate with a separate diag-
nostic device using wireless communication, similar to
the communication with the remote control device 100,
and the information can be stored in the memory of the
electronic microcontroller.

[0073] Theinformationthatis collected by the data col-
lection assembly 500 may be used to feed back to the
patient, via the fluid delivery device 10 or remote control
device 100, signify an alarm condition, potentially acti-
vating a audio or tactile alarm, assist in programming the
device with user participation, or automatically modify
the programming of the device, potentially alerting the
user of the change.

[0074] Fig. 4 depicts another example of the device
wherein the fluid delivery device 10 includes means of
attaching the device to the skin of the patient. The fluid
delivery device 10 includes an integrated data collection
assembly 500 that further comprises a DCA sensor as-
sembly 520. The device includes arecessed housing 200
that includes a housing recessed surface 29. The re-
cessed housing 200 surrounds a reservoir 30in fluid com-
munication with dispenser 40. The reservoir can be filled
with the medicinal fluid during the manufacturing process
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or can include means of the patient or caregiver filling
the reservoir, not shown. The fluid in reservoir 30 may
not be under pressure, or may be at a pressure below
atmospheric pressure requiring dispenser 40 to include
a mechanism to pump the fluid from reservoir 30. Such
pumping means may be a peristaltic drive as is familiar
to those skilled in the art. If the fluid of reservoir 30 is at
a pressure above atmospheric, dispenser 40 may consist
of a fluid metering device without pumping capability as
is described above. The dispenser 40 is attached to exit
port assembly 70, which terminates in skin penetrating
cannula 72.

[0075] The skin penetrating cannula 72 can be a rigid
member such as a needle, or a flexible cannula. The skin
penetrating cannula 72 is inserted through the skin prior
to attaching the fluid delivery device to the skin and may
be inserted by a needle insertion assistance device, often
spring loaded, and known to those skilled in the art. Such
a spring loaded mechanism may be integrated into the
fluid delivery device 10, not shown. Fig. 4 depicts the skin
penetrating cannula 72 transcutaneously entering the
patient through the surface of patient’s skin 210 and en-
tering subcutaneous tissue 211.

[0076] The dispenser 40 is activated by electronic mi-
crocontroller 50 at specific intervals specified by its pro-
gramming to achieve the desired flow volume or rate.
The electronic microcontroller receives electrical energy
from power supply 80. The programming of electronic
microcontroller 50 is adjusted by information received via
communication element 60 from a remote control device
(similar to the device 100 of Fig. 1b).

[0077] The data collection assembly 500 may be lo-
cated near the portion of the housing 20 which is placed
in contact with the surface of the patient’s skin 210. The
DCA sensor assembly 520 includes means of measuring
a physiologic parameter. The physiologic parameter can
be blood glucose level measured with reflected light or
other known technologies, temperature measured with
a thermocouple or other known technologies, pressure
measured with atransducer or other known technologies,
a parameter of blood measured with a needle and vac-
uum removal assembly, all not shown, or other physio-
logic parameter that may be valuable in relation to the
fluid delivery therapy.

[0078] When attaching the fluid delivery device 10 to
the patient’s skin, the data collection assembly 500 and
DCA sensor assembly 520 may be positioned near a
previously implanted sensor to facilitate proper analysis,
reading or communication with said sensor. Alternatively,
the data collection assembly 500 may include the sensor
itself, with the sensor being positioned near, at or below
the skin when the fluid delivery device is attached to the
skin of the patient. The sensor may be positioned far from
the transcutaneous entry site of the skin penetrating can-
nula 72 of exit port assembly 70, as far as can be per-
mitted by the cross sectional area of the fluid delivery
device 10, in order to avoid potential unwanted impact
of direct fluid delivery affecting the physiologic parame-
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ter.

[0079] Alternatively, the sensor may be attached di-
rectly to the skin penetrating cannula 72, attachment not
shown, and inserted under the skin simultaneous with
the skin penetrating cannula 72 being inserted under the
skin. The DCA sensor assembly 520 is designed to work
in conjunction with said sensor, and would be placed in
proximity to the transcutaneous cannula/sensor pair, al-
so not shown.

[0080] Alternatively, the data collection assembly 500
may include a communication element 540, not shown,
to communicate with a separate diagnostic device to col-
lect physiologic data.

[0081] Fig. 4 also includes adhesive axial projections
204, which are attached to the fluid delivery device 10
and are used to affix the fluid delivery device 10 to the
surface of the patient’s skin 210. Depicted in Fig. 4 are
two projections forming a single axis, and connected to
the side of the fluid delivery device 10. Alternatively, four
projections, one from each side of a top view square
shaped fluid delivery device 10 may be included, or a
continuous piece of adhesive, square cut, that covers the
entire device with a boundary significantly larger than the
boundary of fluid delivery device 10 to fixedly attach fluid
delivery device 10 to the surface of the patient’s skin 210,
not shown. The adhesive used on the adhesive axial pro-
jections 204, is such that the fluid delivery device will
remain attached to the patient for the duration of use,
typically 2-4 days, and be removed. The adhesive axial
projections 204 may be connected to the side of fluid
delivery device 10, the top, the bottom, or any combina-
tion of surfaces as long as the adhesive side projecting
out from the fluid delivery device 10 is facing downward
as it related to the orientation the fluid delivery device is
intended to be placed when attached to the patient. Typ-
ically 2 to 4 projections will be provided.

[0082] Figs. 5 and 6 depict another preferred embod-
iment of the system wherein the remote control device
100 includes the data collection assembly 500. The fluid
delivery device may include a second data collection as-
sembly 500A. The remote control device may include a
remote control device alarm transducer 103 and the fluid
delivery device may include an alarm transducer 223.
The device includes a recessed housing 200 that in-
cludes a housing recessed surface 29. The recessed
housing 200 surrounds a reservoir 30 in fluid communi-
cation with dispenser 40. The reservoir can be filled with
the medicinal fluid during the manufacturing process or
can include means of the patient or caregiver filling the
reservoir, not shown. The fluid in reservoir 30 may not
be under pressure, or may be at a pressure below at-
mospheric pressure requiring dispenser 40 to include a
mechanism to pump the fluid from reservoir 30. Such
pumping means may be a peristaltic drive as is familiar
to those skilled in the art. If the fluid of reservoir 30 is at
apressure above atmospheric, dispenser 40 may consist
of a fluid metering device without pumping capability as
is described above. The dispenser 40 is attached to exit
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port assembly 70 which terminates in skin penetrating
cannula 72. The skin penetrating cannula 72 can be a
rigid member such as a needle, or a flexible cannula. The
skin penetrating cannula 72 is inserted through the skin
prior to attaching the fluid delivery device to the skin and
may be inserted by a needle insertion assistance device,
often spring loaded, and known to those skilled in the art.
Such a spring loaded mechanism may be integrated into
the fluid delivery device 10, not shown. Fig. 5 depicts the
skin penetrating cannula 72 transcutaneously entering
the patient through the surface of patient’s skin 210 and
entering subcutaneous tissue 211.

[0083] The dispenser 40 is activated by electronic mi-
crocontroller 50 at specific intervals specified by its pro-
gramming to achieve the desired flow volume or rate.
The electronic microcontroller receives electrical energy
from power supply 80. The electronic microcontroller 50
programming is adjusted by information received via
communication element 60 from a remote control device
100.

[0084] The fluid delivery device 10 of Fig. 6 also in-
cludes adhesive axial projections 204 which are attached
to the fluid delivery device 10 and are used to affix the
fluid delivery device 10 to the surface of the patient’s skin
210. Depicted in Fig. 6 are two projections forming a sin-
gle axis, and connected to the side of the fluid delivery
device 10. Alternatively, four projections, one from each
side of a top view square shaped fluid delivery device 10
may be included, or a continuous piece of adhesive,
square cut, that covers the entire device with a boundary
significantly larger than the boundary of fluid delivery de-
vice 10 to fixedly attach fluid delivery device 10 to the
surface of the patient’s skin 210, not shown. The adhe-
sive used on the adhesive axial projections 204, is such
that the fluid delivery device will remain attached to the
patient for the duration of use, typically 2-4 days, and be
removed. The adhesive axial projections 204 may be
connected to the side of fluid delivery device 10, the top,
the bottom, or any combination of surfaces as long as
the adhesive side projecting out from the fluid delivery
device 10 is facing downward as it related to the orien-
tation the fluid delivery device is intended to be placed
when attached to the patient. Typically 2 to 4 projections
will be provided.

[0085] In Fig. 6, the data collection assembly 500 is
integral to the remote control device 100. The data col-
lection assembly 500 includes a DCA sensor assembly
520 which is used to measure a physiologic parameter.
Alternatively, the data collection assembly may include
a DCA sensor communication element 540, not shown,
to communicate with a separate device used to measure
a physiologic parameter. The information collected by
the data collection assembly 500 is transferred to the
internal programming of the remote control device 100
and may be additionally transferred to the memory of the
fluid delivery device 10 via wireless communication de-
scribed above. The information collected can be made
available to the patient or clinician, used to assist in pro-
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gramming of the fluid delivery device 10, used to deter-
mine or modify an alarm condition or to activate an alarm
transducer, or the information can be used to automati-
cally modify, with or without user confirmation, the future
fluid delivery profile.

[0086] An optional second data collection assembly
500A may be included in the system, shown in Fig. 6 as
integral to the fluid delivery device. The second data col-
lection assembly 500A may include a second DCA sen-
sor communication element 540A for communicating
with non-integrated sensor assembly 600, shown in Fig.
6 implanted in the subcutaneous tissue under the pa-
tient’s skin, or DCA sensor communication element 540A
may communicate with a separate diagnostic device. Al-
ternatively or additionally, the second data collection as-
sembly 500A may include a second DCA sensor assem-
bly 520A, not shown, for directly or indirectly measuring
a physiologic parameter.

[0087] Since the functions of the data collection as-
sembly 500 and second data collection assembly 500A
are the same, and a third data collection assembly could
be included, it is implied that having a separate data col-
lection assembly device, and integrating into either or
both of the fluid delivery device 10 and remote control
device 100 are all embodiments within the scope of this
application.

[0088] Fig. 7 depicts a preferred embodiment of the
present invention defining a system including a remote
control device 100, afluid delivery device 10 that is affixed
to the patient 800, preferably in the abdominal area, and
a data collection assembly 500 that is attached to the
wrist of patient 800. The data collection assembly 500
may communicate with either or both the fluid delivery
device and the remote control device 100. In a typical
application, the data collection assembly 500 may in-
clude glucose sensing technology, such as that devel-
oped by Cygnus Corporation of California, and may com-
municate with either device via electromechanical con-
nection, as described above, or via wireless communi-
cation, also described above.

[0089] Fig 8 depicts another preferred embodiment of
the present invention defining a system including a re-
mote control device 100, a fluid delivery device 10 that
is affixed to the patient 800, preferably in the abdominal
area, and a separate diagnostic device 900. At least one
ofthe fluid delivery device 10 or the remote control device
100 will include a data collection assembly 500, not
shown, which will receive information from the separate
diagnostic device 900. The communication between de-
vices with be accomplished via electromechanical con-
nection, as described above, or via wireless communi-
cation, also described above.

[0090] Fig. 9 depicts an embodiment of the fluid deliv-
ery device 10 of the invention, which comprises a reus-
able assembly 93 and a disposable assembly 94 such
that when the two assemblies are connected, the exit
port assembly 70 exits from the disposable assembly 94
in a direction away from the reusable assembly 93. The

10

15

20

25

30

35

40

45

50

55

10

fluid delivery device includes a data collection assembly
500 for collection of physiologic data. The disposable as-
sembly 94 includes a housing 20D that surrounds a res-
ervoir 30 in fluid communication with a fluid metering el-
ement 48. The reservoir 30 can be filled with the medic-
inal fluid during the manufacturing process or can include
means of the patient or caregiver filling the reservoir, not
shown. The fluid in reservoir 30 may not be under pres-
sure, or may be at a pressure below atmospheric pres-
sure requiring fluid metering element 48 to include a
mechanism to pump the fluid from reservoir 30. Such
pumping means may be a peristaltic drive as is familiar
to those skilled in the art. If the fluid of reservoir 30 is at
a pressure above atmospheric, fluid metering means 48
may consist of a fluid metering device without pumping
capability as is described above. The fluid metering
means 48 is attached to exit port assembly 70. Exit port
assembly 70 may terminate in a standard Luer connec-
tion, not shown, and be connected to a standard trans-
cutaneous infusion set, also not shown.

[0091] The reusable assembly 93 includes a housing
20R that surrounds a communication element 60, elec-
tronic microcontroller 50, metering control means 46 and
power supply 80. The metering control means 46 is ac-
tivated by electronic microcontroller 50 at specific inter-
vals specified by its programming. Metering control
means 46 activates fluid metering element 48 to achieve
the desired flow volume or rate. The electronic microcon-
troller receives electrical energy from power supply 80.
The electronic microcontroller 50 programming is adjust-
ed by information received via communication element
60 from a remote control device (similar to the device
100 of Fig. 1b).

[0092] The reusable assembly 93 and disposable as-
sembly 94 can be connected by the user utilizing reusable
assembly snaps 95 which are received by mating holes
or cutouts in the disposable assembly, to mechanically
attach the two assemblies. Alternatively, the snaps may
be present on the disposable assembly 94. Alternative
means of attachment, not shown, include mating threads,
adhesive bonds, Velcro, and other attachment means.
In all configurations, both attachment and separation of
the two assemblies is preferred. Multiple disposable as-
semblies 94 may be attached and removed from a single
reusable assembly 93.

[0093] AsshowninFig. 9, the datacollection assembly
500 contained in the disposable assembly 94 further
comprises a DCA sensor assembly 520 which is used to
measure a physiologic parameter. Alternatively, the data
collection assembly may include a DCA sensor commu-
nication element 540, not shown, to communicate with a
separate device used to measure a physiologic param-
eter. The information collected by the data collection as-
sembly 500 is transferred to the internal programming of
the fluid delivery device 10 and may be additionally trans-
ferred to the memory of a remote control device (similar
to the device 100 of Fig. 1b) via wireless communication
described above. The information collected can be made
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available to the patient or clinician, used to assist in pro-
gramming of the fluid delivery device 10, used to deter-
mine or modify an alarm condition or to activate an alarm
transducer, or the information can be used to automati-
cally modify, with or without user confirmation, the future
fluid delivery profile.

[0094] Fig. 10 depicts another embodiment of the fluid
delivery device 10 including a reusable assembly 93 and
a disposable assembly 94. When the two assemblies 93,
94 are connected, the exit port assembly 70 exits from
the disposable assembly 94 in a direction toward and
through the reusable assembly 93. The fluid delivery de-
vice also includes a data collection assembly 500 for col-
lection of physiologic data. The disposable assembly 94
includes a housing 20D that surrounds a reservoir 30 in
fluid communication with a fluid metering element 48.
The reservoir 30 can be filled with the medicinal fluid
during the manufacturing process or can include means
of the patient or caregiver filling the reservoir, not shown.
The fluid in reservoir 30 may not be under pressure, or
may be at a pressure below atmospheric pressure re-
quiring fluid metering element 48 to include a mechanism
to pump the fluid from reservoir 30. Such pumping means
may be a peristaltic drive as is familiar to those skilled in
the art. If the fluid of reservoir 30 is at a pressure above
atmospheric, fluid metering means 48 may consist of a
fluid metering device without pumping capability as is
described above. The fluid metering means 48 is at-
tached to exit port assembly 70. Exit port assembly 70
may terminate in a standard Luer connection, not shown,
and be connected to a standard transcutaneous infusion
set, also not shown.

[0095] The reusable assembly 93 includes a housing
20R which surrounds a communication element 60, elec-
tronic microcontroller 50, metering control means 46 and
power supply 80. The metering control means 46 is ac-
tivated by electronic microcontroller 50 at specific inter-
vals specified by its programming. Metering control
means 46 activates fluid metering element 48 to achieve
the desired flow volume or rate. The electronic microcon-
troller receives electrical energy from power supply 80.
The electronic microcontroller 50 programming is adjust-
ed by information received via communication element
60 from a remote control device (similar to the device
100 of Fig. 1b).

[0096] The reusable assembly 93 and disposable as-
sembly 94 can be connected by the user utilizing dispos-
able assembly snaps 97 which are received by mating
holes or cutouts in the reusable assembly, to mechani-
cally attach the two assemblies. Alternatively, the snaps
may be present on the reusable assembly 93. Alternative
means of attachment, not shown, include mating threads,
adhesive bonds, Velcro, and other attachment means.
In all configurations, both attachment and separation of
the two assemblies is preferred. Multiple disposable as-
semblies 94 may be attached and removed from a single
reusable assembly 93.

[0097] The datacollection assembly 500 contained the
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reusable assembly 93 further comprises a DCA sensor
assembly 520 which is used to measure a physiologic
parameter. Alternatively or additionally, the data collec-
tion assembly may include a DCA sensor communication
element 540, not shown, to communicate with a separate
device used to measure a physiologic parameter. The
information collected by the data collection assembly 500
is transferred to the internal programming of the fluid de-
livery device 10 and may be additionally transferred to
the memory of the remote control device (similar to device
100 of Fig. 1b) via wireless communication described
above. The information collected can be made available
to the patient or clinician, used to assist in programming
of the fluid delivery device 10, used to determine or mod-
ify an alarm condition or to activate an alarm transducer,
or the information can be used to automatically modify,
with or without user confirmation, the future fluid delivery
profile.

[0098] Fig. 11 depicts another preferred embodiment
of the remote control device 100 of the present invention
including a data collection assembly 500 which has inte-
gral to it either or both a DCA sensor 520 assembly or a
DCA sensor communication element 540. The remote
control device 100 further comprises a remote control
device alarm transducer 103. The remote control device
100 is a hand held device that includes a controller hous-
ing 102, on which is mounted a visual display 110, such
as a liquid crystal display or LCD. The visual display 110
can visually indicate status of programming, amounts,
timing, and other parameters of medicinal fluid delivery.
Other information can include time of day, address book,
to do lists and calendar information and potentially an
entertainment interface such as computerized bass fish-
ing or other popular hand held computer game. Another
use of the visual display 110 is to display information
received or to be sent to devices other than fluid delivery
device such as a glucometer used by diabetic patients
or other diagnostic device, especially those whose infor-
mation is related to the desired infusion rates and vol-
umes to be delivered by fluid delivery device. The remote
control device 100 may have a diagnostic device, such
as a blood glucose monitor or glucometer, or an implant-
able glucose sensor reader, integrated into it, simplifying
the requirements of the patient by not having to carry and
maintain two separate devices. Other diagnostic devices
include but are not limited to blood diagnostic devices,
electrocardiography devices and readers, electroen-
cephalogram or EEG devices and readers, blood pres-
sure monitors and pulse oxymetry devices. Alternative
to full integration of the diagnostic device, would be con-
nection to the device via wireless or hardwired commu-
nication means, to perform a transfer of information.
[0099] The visual display 110 can also include infor-
mation such as warning and alarm conditions based on
the status of the fluid delivery device. Elements such as
indicator lights, buzzers, and vibrational alarms may also
be included in the remote control device 100 as alterna-
tive or redundant means of communicating information
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to the user.

[0100] The usercan getinformation and adjust the pro-
gramming of the device by depressing various electro-
mechancal switches also mounted on controller housing
102. These switches may be joined in a bank of switches
and included in membrane keypad 120 as shown in Fig.
11 and as is common with hand held electronic devices.
Itis preferred that the choice of electromechanical switch-
es of the membrane keypad 120 interface with the visual
display 110 in a menu driven fashion making reading
information and programming the device more user
friendly for the user. In an alternative embodiment, the
visual display 110 and membrane keypad 120 can be
combined into a single device such as a touch screen
display, also common to electronic devices. Combination
of touch screen displays, membrane keypads and sin-
gular switches may all be integrated into the remote con-
trol device (similar to the device 100 of Fig. 1b).

[0101] The remote control device 100 may include var-
ious electromechanical jacks, which can accept electro-
mechanical plugs from various devices. In the embodi-
ment of Fig. 11, a glucometer port 150 is provided. Ad-
ditional connections may include ports for a bar code
reader or a computer. These ports can allow two way
transfer of information to enhance the capabilities of re-
mote control device 100 and improve user friendliness.
The membrane keypad 120, the visual display 110 and
the port 150 are attached to the controller electronics
105. Other ports would also be attached to the controller
electronics. The controller electronics are mounted and
soldered to the controller printed circuit board 101 as is
the controller communication element 160.

[0102] The controller communication element 160 is
designed to transmit information to the communication
element 60 of the fluid delivery device 10. In a preferred
embodiment, both the communication element 60 and
the controller communication element 160 are two way
communication assemblies allowing two way communi-
cation between the remote control device 100 and fluid
delivery device 10. In order to send wireless information
the communication element 60 and the controller com-
munication element 160 may include inductive wire loops
or other transmitting antenna means. Information can be
sent using amplitude or frequency modulation, and can
be broadcast in the radio frequency, or RF range. Stand-
ard information confirmation techniques such as hand-
shaking or checksum protocols can be used to insure
accurate information transfer. With two-way communica-
tion, when errors are detected, the transfer can be re-
peated until acceptable, a similar technique to that uti-
lized with two way pager technology commonplace to-
day.

[0103] If the fluid delivery device 10 is prefilled prior to
patient use, the electronic memory of electronic micro-
controller 50 may contain information regarding the fluid
including but not limited to type or name, concentration,
amount, volume, additional drugs in solution and any di-
luting agents. This information can be transmitted from
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the fluid delivery device 10 via its communication element
60, and uploaded into the remote control device 100 via
its controller communication element 160. Other infor-
mation may be factory installed into the fluid delivery de-
vice 10 including but not limited to manufacturing date,
expiration date, sterilization date, therapy information
such as defined flow profiles and even patient or hospital
information. This information can be uploaded into the
remote control device 100 as described above, and the
remote control device 100 may adjust its internal pro-
gramming based on the information received.

[0104] Inapreferred embodiment, the electronic mem-
ory of the fluid delivery device 10 includes the latest pro-
gram of the remote control device 100 available at the
time of manufacture of the fluid delivery device 10. Sim-
ilarly, the electronic memory of the remote control device
100 includes the latest program of the fluid delivery de-
vice 10, available at the time of manufacture of the remote
control device 100. At the first communication between
the remote control device 100 and the fluid delivery de-
vice 10, a program check is performed, and if a newer
software version for either device is available from the
other device, and the existing hardware is compatible,
another feature which can be programmed into both de-
vices, the newer program is downloaded into memory
and used by the upgraded device. The embedded pro-
gram may be contained in read only memory, or ROM,
while the downloaded program can be written into elec-
tronically writeable memory. The automatic update fea-
ture, available for each device to upgrade the other, is
another way to make sure the user has the best available
product for use.

[0105] Another advantageous feature associated with
two-way communication is the addition of a proximity
alarm. The design of the fluid delivery device 10 and re-
mote control device 100 electronics can be such that
when the distance between the two devices is greater
than a particular radial length, one or both of the devices
will alert the user, potentially with an audio alarm. The
alarming distance should be chosen so thatitis less than
the communication range of the two devices. A method
of creating the alarm is for the fluid delivery device 10 to
send out frequent packets of information at a predeter-
mined rate and at an amplitude or power less than the
normal communication power, providing a safety margin
for the proximity detection. The remote control device
100 programming expects to receive this communication
at the predetermined rate, and lack of receipt of one or
more of these packets, causes the remote control device
100 to activate its audio alarm 106. Alternatively or ad-
ditionally, a vibrational alarm may be included. Proximity
alarms may be included that do not require two way com-
munication, by integrating a device such as a magnet
into the housing 20 of fluid delivery device 10, and inte-
grating magnetic field detection means into the remote
control device 100. When the remote control device 100
magnetic field detection means do not detect the pres-
ence of fluid delivery device 10 magnetic field, the remote
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control device 100 activates controller audio alarm 106.
[0106] Still referring to Fig. 11, the remote control de-
vice 100 includes a controller power supply 108 that pow-
ers the various electronic components including the con-
troller electronics 105, controller audio alarm 106. The
controller power supply 108 may be a standard battery
and in the preferred embodiment, the power supply 108
may be replaceable by the user by removing a battery
door, not shown, and replacing after power supply 108
is inserted and attached. In an alternative embodiment,
the power supply is integrated into the remote control
device 100, and can be recharged with a separate device
or contains enough power to supply the device for its
intended length of use.

[0107] The datacollection assembly 500 contained the
remote control device 100 further comprises a DCA sen-
sor assembly 520 which is used to measure a physiologic
parameter. Alternatively or additionally, the data collec-
tion assembly may include a DCA sensor communication
element 540, to communicate with a separate device
used to measure a physiologic parameter. The informa-
tion collected by the data collection assembly 500 is
transferred to the internal programming of the remote
control device 100 and may be additionally transferred
to the memory of the fluid delivery device 10 via wireless
communication described above. The information col-
lected can be made available to the patient or clinician,
used to assist in programming of the fluid delivery device
10, used to determine or modify an alarm condition or to
activate an alarm transducer, or the information can be
used to automatically modify, with or without user confir-
mation, the future fluid delivery profile.

[0108] The remote control device alarm transducer
can be an audio alarm, such as a beeper, or a vibrational
alarm such as a rotating eccentric shaft. The remote con-
trol device alarm transducer can be activated when var-
ious alarm conditions are encountered, such as those
present in the either the fluid delivery device 10 or the
remote control device 100. The alarm condition may be
determined based oninformation collected by the integral
data collection assembly 500. The remote control device
100 can also be designed to function not only as a pro-
gramming device for fluid delivery device 10, but also as
a key chain for carrying the patient’s personal keys such
as house or car keys.

[0109] Fig. 12a is a sectional side view, taken at an
end side view of fluid delivery device 10. The fluid delivery
device 10 includes adhesive axial projections 204, from
each of four sides of fluid delivery device 10. The adhe-
sive axial projections 204 are used to affix the fluid de-
livery device 10 to the surface of patient’s skin 210. Al-
ternatively, a square or circular shaped boundary adhe-
sive material could be used, not shown, to affix to the
surface of the patient’s skin 210. The adhesive axial pro-
jections 204 are shown attached to the top surface of
fluid delivery device 10, it should be appreciated by those
skilled in the art, that the adhesive projections 204 could
be attached to the side or bottom of fluid delivery device
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10 and could be in various geometric configurations,
shapes, sizes and lengths.

[0110] Fig. 12adevices exit portassembly 70 compris-
ing skin penetrating cannula 72 which penetrates the sur-
face of patient’s skin 210 and enters subcutaneous tissue
211. The connection from the exit port assembly 70 to
the skin penetrating cannula 72 can be a permanent con-
nection made by the manufacturer or can be a user con-
nectable assembly. For the purposes of cost reduction,
transcutaneous penetration means that are connected
by the manufacturer may be appropriate.

[0111] Fig. 12bis atop view of the fluid delivery device
10 prior to attachment to the patient. Shown are four ad-
hesive axial projections 204, and information barcode 26
which can contain various pieces of information pertain-
ing to fluid delivery device 10, such as manufacturing
date, pre-filled therapeutic fluid information, expiration
date, clinician or patient information, and other pre-de-
termined facts. This information can be read by a sepa-
rate device such as the remote control device (similar to
the device 100 of Fig. 1b).

[0112] Fig. 13 shows another preferred embodiment
of the fluid delivery device 10 of the present invention. In
this embodiment, the exit port assembly 70 is integrated
into an adhesive axial projection 204. In addition, in this
preferred embodiment, the dispenser 40 consists of mul-
tiple liquid accumulators, first accumulator 43A and sec-
ond accumulator 43B which are utilized toimprove device
performance.

[0113] The fluid delivery device 10 includes adhesive
axial projections 204, projecting from two or more of the
sides of fluid delivery device 10. The adhesive axial pro-
jections 204 are used to affix the fluid delivery device 10
tothe surface of patient’s skin 210. Alternatively, a square
or circular shaped boundary adhesive material could be
used, not shown, to affix to the surface of the patient’s
skin 210. The adhesive axial projections 204 are shown
attached to the top surface of fluid delivery device 10, it
should be appreciated by those skilled in the art, that the
adhesive projections 204 could be attached to the side
or bottom of fluid delivery device 10 and could be in var-

ious geometric configurations, shapes, sizes and
lengths.
[0114] The sectional side view of fluid delivery device

10 shown in Fig. 13 depicts the exit port assembly 70
attached to one of the adhesive axial projections 204,
such that the action of penetrating the surface of patient’s
skin 210 can be accomplished at the same time as affix-
ing the appropriate adhesive axial projection 204 to the
patient. The exit port assembly 70 further comprises a
cannula access septum 76, which can be accessed with
a penetrating member such as a needle or stylet, not
shown. The cannula access septum 76 is designed to
seal around the penetrating member during access, and
repeatedly reseal after access and removal preventing
leakage. The needle or styletin combination with the can-
nula access septum 76 can be used to assist in the initial
skin penetration step after which the needle or stylet is
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removed, or to achieve subsequent fluid access to the
skin penetrating cannula 72. The exit port assembly 70
and skin penetrating cannula 72 are preferably preat-
tached by the manufacturer.

[0115] Also depicted in the side cross-sectional view
of fluid delivery device 10 of Fig. 13, is a dispenser 40
which comprises two accumulator assemblies, first ac-
cumulator 43A which is designed to accumulate a fixed
volume of fluid PV1 when first accumulator membrane
44A is fully expanded to the limits of the cavity of first
accumulator 43A, which occurs at a broad range of res-
ervoir, orinput pressures, and a second accumulator 43B
which is designed to accumulate a fixed volume of fluid
PV2 when second accumulator membrane 44B is fully
expanded to the limits of the cavity of second accumulator
44B, which occurs at a broad range of input pressures.
The volumes, PV1 and PV2 may be chosen such that
PV1 is greater than PV2 and potentially a fixed multiple
of PV2 volume, volumes that are determined by the size
of each cavity for both first accumulator 43A and second
accumulator 44B. Assuming that each accumulator has
a fixed volumetric error, such that the percentage error
of first accumulator 43A is less than the percentage error
of second accumulator 43B, the activation of both accu-
mulators can be made such as to reduce overall error of
the system. In a practical application, PV1 can be 10
microliters at 0.5 microliter accuracy, or 5% potential er-
ror. PV2 can be 1 microliters at 0.5 microliter accuracy,
or 50% potential error.

[0116] In use, inlet valve 41 can be opened to fill first
accumulator 43A by expanding the first membrane 44A
to contact the cavity walls of first accumulator 43A driven
by the pressurized fluid from reservoir 30. After a prede-
termined fill time, inlet valve 41 is closed. Intermediate
valve 47 must remain closed during the filling of the first
accumulator 43A. Second accumulator 43B is filled by
opening intermediate valve 47 while maintaining outlet
valve 42 in a closed state, expanding second membrane
44B to contact the cavity walls of second accumulator
43B driven by the pressure of the fluid in first accumulator
43A. Intermediate valve 47 remains open for the second
accumulator 43B predetermined fill time after which in-
termediate valve 47 is closed. Therapeutic fluid is deliv-
ered to the patient via exit port assembly 70 when outlet
valve 42 is opened for an appropriate time to allow sec-
ond accumulator membrane 44B to contract, expelling
second accumulator pulse volume PV2. Note that any
time outlet valve 42 is open, both intermediate valve 47
and inlet valve 41 must be closed. In the example, after
10 open and close cycles of outlet valve 42, delivering
10 pulses of volume PV2, no more that 10.0 microliters
plus or minus 0.5 microliters will have been delivered
based on the 5% accuracy of first accumulator 43A. This
multiple accumulator design prevents over infusion inac-
curacy to ever be greater than the accuracy of the first
accumulator 43A for an amount of volume equal to PV1.
[0117] Fig. 14 depicts the fluid delivery device 10 pack-
aged in a container. Described in Fig. 14a is means of
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automatically activating the power supply of the fluid de-
livery device 10. The fluid delivery device 10 is contained
within a sterile assembly pack 350 including a sterile as-
sembly lid 352 which may be made of Tyvek material
manufactured by Dupont.

[0118] An information barcode 26 may be included on
the sterile assembly pack 350, preferably on the sterile
assembly lid 352. The information barcode 26 can in-
clude various pieces of information regarding the status
of that particular fluid delivery device 10 such as type,
volume and concentration of drug prefilled in the device,
expiration date of device or drug, manufacture date of
device or drug, serial numbers, lot numbers, hospital
name, clinician name, patient name, prescription require-
ments and various other pieces of information. The bar-
code information can be read into a hospital or home
computer, or in the preferred embodiment is uploaded
via a barcode reader integral to the remote control device
100.

[0119] The fluid delivery device 10 and remote control
device 100 electronics and programming can be de-
signed such that the bar code must be read prior to pro-
gramming or otherwise using the fluid delivery device 10.
This feature can greatly reduce programming errors such
as those associated with the patient entering drug infor-
mation. If the patient were to enter a drug concentration
thatwas incorrect, and did all the remaining programming
in units of drug, instead of volume, which is common prac-
tice, while the device would function properly, all of the
volumes delivered would be inaccurate based on the ratio
of the incorrect concentration entered versus the true
concentration of the drug being delivered. Many drugs
are available in multiple concentrations such as insulin
often made available to patients in 40, 50 and 100 units
per ml concentrations.

[0120] The fluid delivery device 10 may be packaged
individually or with various other kit components, such
as a transcutaneous infusion set if not integral to the fluid
delivery device 10. Alternatively, a portion of the fluid
delivery device surrounding the exit port assembly 70
may be covered, sealed and sterilized with a sterility
maintaining covering such as Tyvek, not shown, avoiding
the need for a tray and the sterile assembly lid 352.
[0121] Fig. 14a is a cross sectional side view at the
edge of fluid delivery device 10. The sterile assembly lid
352 is sealed to the sterile assembly tray 353 forming a
microbial barrier such that when the sterile assembly 350
is sterilized, the fluid delivery device contained within the
sterile assembly 350 remains sterile. The sterile assem-
bly tray 353 may be made of various material types, such
as PETG, and of sufficient thickness and construction to
protect the fluid delivery device during shipment and stor-
age, and may include geometries to stabilize the fluid
delivery device 10 thus preventing movement. Alterna-
tively, the sterile assembly tray 353 may be a flexible
bag, also sealed with the sterile assembly lid 352 to cre-
ate a sterile container.

[0122] The sterile assembly pack 350 further compris-
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es a FDD activation tether 84 which is fixedly attached
at one end to sterile assembly lid 352. The other end of
FDD activation tether 84 is located between power supply
80 and electronic microcontroller 50, such that when con-
structed of an electrically insulating material, prevents
flow of electrons from the power supply to the electronic
microcontroller. When the sterile assembly lid 352 is re-
moved, the FDD activation tether 84 is pulled out from
between the power supply 80 and the electronic micro-
controller 50. The power supply 80 may be spring biased
with one or more battery springs 85 such that when the
FDD activation tether 84 is removed, the power supply
80 makes electrical connection with the electronic micro-
controller 50.

[0123] It should be appreciated by those skilled in the
art, that various other activation means and methods can
be accomplished with the FDD activation tether 80. The
FDD activation tether 80 could be attached to the tray,
causing the above actuation when the fluid delivery de-
vice 10 is removed from the sterile assembly tray 353.
Alternatively, the FDD activation tether 84 could activate
a switch within the fluid delivery device 10, not shown,
could magnetically make an electrical connection, could
remove a separate insulative material, could remove a
covering thus allowing air to contact a portion of the power
supply needed for activation, or various other means, all
not shown. Automatic activation of the pump may in-
crease life of the device, such as battery life, improve
safety, simplify use and correlate opening the package
with the chronological start of use.

[0124] The fluid delivery device 10 of the system of the
present invention may be sold to hospitals, pharmacies,
outpatient centers or the patients themselves. If the fluid
delivery device is intended for short term or disposable
use, it may be practical to sell each device with various
accessories or groups of accessories that are convenient
for the user. It may be desirable for certain parts of the
fluid delivery device, or accessories such as an attach-
able transcutaneous infusion set, such as that described
hereabove, to be packaged sterilized in a protective
packaging. Proper aseptic maintenance of the portion of
the skin that receives the transcutaneous access is im-
portant to prevent infection. Figs. 14b, 14c, 14d and 14e
depict various components that may be packaged togeth-
er in kit form.

[0125] Fig. 14b depicts the remote control device 100
of the present invention which could be packaged or pro-
vided as a kit with one or more of sterile package assem-
bly 350, including fluid delivery device 10. There is no
need for the remote control device 100 to be sterilized,
so if the fluid delivery device 10 was sterilized, one or
more sterile package assemblys 350 can be boxed or
otherwise packaged with a single remote control device
100 along with one or more other devices.

[0126] Fig. 14c depicts a separate data collection as-
sembly 500 of the system of the present invention that
is used to gather data relating to a physiologic parameter.
The data collection assembly 500 is designed to com-
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municate with either or both the fluid delivery device 10
or the remote control controller 100. The communication
may be accomplished with a direct electrical connection
or via wireless communication as described above. The
data collection assembly may include a DCA sensor as-
sembly 520, not shown. The DCA sensor assembly 520
may include means of quantifying a physiologic sample.
For example, the physiologic sample may be blood, and
the physiologic parameter to be quantified may be blood
glucose. Additionally or alternatively, the data collection
assembly 500 may include a DCA sensor communication
element 540 that communicates with a sensor which
measures of physiologic parameter. An example would
include an implanted blood glucose sensor, wherein the
DCA sensor communication element comprises a light
source, and a means of measuring type, quantity and
quality of the reflected light from the implanted sensor.
Alternatively, the DCA sensor communication element
540 may work with a separate diagnostic device such as
a Glucometer. Other communication means may include
infrared or near infrared light, and samples taken may
include interstitial fluid.

[0127] Fig 14d depicts a therapeutic fluid supply 250,
which may consist of a vial of drug such as insulin. The
drug, in one or more vials, which has been sterilized and
made otherwise biocompatible for use, can be packaged
with one or more sterile package assemblies 350 as well
as with one or more remote control devices 100. Addi-
tional devices may be included in the kit if desired.
[0128] Figure 14e depicts a sterile infusion set assem-
bly 407 including the transcutaneous infusion set 400
described hereabove and packaged in an infusion set
pouch 406. The infusion set 400 includes an infusion set
Luer 401 connected to infusion set flexible tubing 404
and terminating in an infusion set penetrating cannula
405. An optional set of infusion set wings 403 can be
included to attach the infusion set 400 to the patient’s
skin. In the preferred embodiment of fluid delivery device
10, the transcutaneous delivery means are integrated
into exit port assembly 70, however in an alternative em-
bodiment, the exit port assembly 70 can be attached to
infusion set 400. In this particular embodiment, it may be
desirable to kit sterile infusion set assemblies 407 with
any quantity of one or more of sterile assembly pack 350,
fluid delivery device 10, remote control device 100 or
therapeutic fluid supply 250.

[0129] The fluid delivery device 10 of the system of the
present invention is intended to be low cost and poten-
tially disposable. It may be advantageous for one or more
of the components to be biodegradable, since replace-
ment of the device every two to five days has many ad-
vantages, it would also generate a fair amount of waste.
The fluid delivery device 10 may include a preinstalled
battery as its power supply 80. In order to prevent the
battery from powering the electronics of fluid delivery de-
vice 10 before its intended use, a mechanical switch may
be included, connecting the battery contacts to the elec-
tronics prior to programming with the remote control de-
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vice 100. A simplistic version of the switch design may
be an insulating material between the battery contacts
of power supply 80 and the electrical connection to the
electronic microcontroller 50 as is described above in
relation to the fluid delivery device 10 embodiment de-
picted in Fig. 14a. The insulating material could be de-
signed to protrude through housing 20, and be removable
by the user, not shown. The user could pull the insulating
material and remove it, simultaneously connecting the
battery contacts with the electrical connection to the elec-
tronic microcontroller.

[0130] The fluid delivery device 10 of the present in-
vention may be filled with the therapeutic fluid by the de-
vice manufacture, a pharmaceutical company, or another
manufacturer prior to its shipment to the hospital, phar-
macy or patient. Certain drugs require refrigeration or
other special environmental conditions, requiring the pre-
filled fluid delivery device to be refrigerated or otherwise
handled to meet special requirements. Insulin is a drug
that requires refrigeration if it is to be stored for a pro-
longed period of time. Hoechst, of Frankfurt Germany, is
developing insulin that is stable at higher temperatures.
Drugs that are stable at room temperature, such as the
developmental insulin of Hoechst, allow simple filling and
handling of the fluid delivery device 10, greatly simplifying
the requirements for the patient.

[0131] Various methods of using the fluid delivery de-
vice 10 are included in the present invention and de-
scribed above. The method of programming the fluid de-
livery device 10 with remote control device 100 as well
as the attachment and use of the peripheral devices in-
cluding transcutaneous infusion sets and diagnostic de-
vices such as glucometers are described. The ability of
the complete system including fluid delivery device 10,
remote control device 100 and data collection assembly
500 to provide a low cost, sophisticated system for ther-
apeutic fluid delivery, wherein data regarding a physio-
logic parameter is collected is a definitive need. The sys-
tem can gather the data by including integrated sensor
and other means of analyzing a particular physiologic
parameter, including measurement of a sample, such as
blood or other bodily fluid from the patient. Alternatively,
the system can work with a separate diagnostic device
which measures the physiologic parameter and commu-
nicates with the system via direct electronic connection
or wireless communication.

[0132] Also relevant to the system, is the ability to up-
date the internal programming of either the fluid delivery
device 10 or the remote control device 100 by the corre-
sponding device. If the data collection assembly 500 is
a stand alone device, internal programming can also be
updated by either the fluid delivery device 10 or remote
control device 100, or the data collection assembly 500
could update the fluid delivery device 10 or programming
of the remote control device 100.

[0133] Methods of filling the fluid delivery device 10
with therapeutic fluid during the manufacturing process
as well as by the user have been described. Methods
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and timing of sterilization and packaging of part or all of
the system of the present invention including fluid deliv-
ery device 10 and a therapeutic fluid have also been de-
scribed.

[0134] Although exemplary embodiments of the inven-
tion have been shown and described, many changes,
modifications and substitutions may be made by those
having ordinary skill in the art without necessarily depart-
ing from the scope of this invention as defined in the
claims. For example, the fluid delivery device of this in-
vention is intended to be low cost, light weight, simple to
use and potentially disposable by removing a majority of
the user interface, including electromechanical switches,
from the fluid delivery device, and including a separate
controller to replace those functions. A reservoir, fluid
dispenser, transcutaneous fluid administration means,
solid state electronics and wireless communications are
included in the fluid delivery device to performits intended
function. While various means of reservoir construction,
pressurization means, fluid pumping means, fluid meter-
ing means, transcutaneous delivery, electronic control
and wireless communications have been discussed in
this application, alternatives to each of these areas can
be made without departing from the scope of the inven-
tion as defined in the claims. Additionally, while diagnos-
tic devices such as a Glucometer have been referenced
in this application, many currently available diagnostic
devices may be used and potentially modified to work
with the system, especially those diagnostic devices
whose output in some way is relevant to volume, timing
and other parameters of medicinal fluid delivery.

[0135] In addition, where this patent application has
listed the steps of a method or procedure in a specific
order, it may be possible or even expedient in certain
circumstances to change the order in which some steps
are performed, and it is intended that the particular steps
of the method or procedure claims set forth herebelow
not be construed as being order-specific unless such or-
der specificity is expressly stated in the claim.

Claims
1. System for delivering fluid to a patient, comprising:

A) a fluid delivery device (10) comprising a dis-
posable assembly (94) and areusable assembly
(93), the reusable assembly being attachable to
the disposable assembly,

the disposable assembly (94) including:

an exit port assembly (70) including a tran-
scutaneous access tool (72), a fluid meter-
ing means (48) for causing fluid from a res-
ervoir (30) to flow to the exit port assembly
(70) and a disposable assembly housing
(20D) surrounding the fluid metering means
(48) and the reservoir 30, and
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the reusable assembly (93) including:

a local processor (50) connected to meter-
ing control means (46) and programmed to
cause fluid flow to the exit port assembly
(70) based upon flow instructions to the me-
tering control means (46), which activates
the fluid metering means (48), the local
processor (50) of the fluid delivery device is
programmed to provide flow information, a
local communication unit (60) connected to
the local processor (50), the local commu-
nication unit (60) includes a wireless trans-
mitter for transmitting the flow information
from the local processor (50), , and a reus-
able assembly housing (20R) surrounding
the local processor (50), the metering con-
trol means (46), and the local communica-
tion unit (60), and

wherein the housings (20D, 20R) are free of user
output components for providing the flow infor-
mation from the local processor (50) to a user;
B) a remote control device (100) separate from
the fluid delivery device (10) and including, a
remote processor, user interface components
(110, 120) connected to the remote processor,
and a remote communication unit connected to
the remote processor and adapted to commu-
nicate with the local communication unit (60) of
the fluid delivery device (10) such that informa-
tion can be transferred between the local proc-
essor (50) and the remote processor, the remote
communication unit of the remote control device
includes a remote receiver (130) for receiving
the flow information from the local transmitter,
and the user interface components of the remote
control device include output components con-
nected to the remote processor for allowing a
user to receive the flow information; and

C) at least one data collection assembly (500)
adapted to measure, monitor, calculate, and/or
store a physiologic parameter of a patient,
wherein the data collection assembly (500) is
integrated into the fluid delivery device (10) in
either the disposable assembly (94) or the reus-
able assembly (93).

The system of Claim 1, wherein the data collection
assembly (500) includes a sensor assembly (520)
that measures the physiologic parameter.

The system of Claim 2, wherein the sensor assembly
(520) is remotely deployable with respect to the data
collection assembly (500), and the data collection
assembly communicates with the sensor assembly
(520).
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The system of Claim 3, wherein the data collection
assembly (500) also includes a storage element
adapted to store the measurements received from
the remote sensor.

The system claimed in any one of claims 2 to 4,
wherein the data collection assembly (500) is in fluid
or electrical communication with the sensor assem-
bly (520).

The system as claimed in any one of the preceding
claims, wherein said system further includes an
alarm (103, 223).

The system claimed in claim 6, wherein the data col-
lection assembly (500) activates the alarm when a
predetermined level of the physiologic parameter is
reached.

The system claimed in any one of the preceding
claims, wherein the fluid delivery device (10) in-
cludes a subcutaneous access tool (72) in fluid com-
munication with the data collection assembly (500).

The system claimed in any one of the preceding
claims, wherein the remote control device (100) com-
prises a personal data assistant.

The system claimed in any one of the preceding
claims, wherein the data collection assembly (500)
is adapted to be worn on an arm of a patient.

The system claimed in any one of the preceding
claims, wherein the transcutaneous access tool (72)
comprises a needle.

The system claimed in any one of the preceding
claims, wherein the communication between the re-
mote control device (100) and the fluid delivery de-
vice (10) is wireless, such as by radio frequency
and/or microwave signals or by infra-red and/or op-
tical signals.

The system claimed in any one of the preceding
claims, wherein at least one of the local processor
(50) and the remote processor are programmed to
use information from the data collection assembly
(500) to calculate the flow instructions, or to deter-
mine an alarm condition, or to determine or monitor
a variable of the flow instructions.

The system claimed in any one of the preceding
claims, wherein the fluid delivery device (10) delivers
fluid only upon receiving a signal from the remote
control device (100).

The system claimed in any one of the preceding
claims, wherein the fluid delivery device (10) further
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comprises projections (204) having adhesive adapt-
ed to attach the fluid delivery device to a skin surface
of a patient.

The system of claim 15, wherein the projections are
unitary and extend from the fluid delivery device (10)
such that the fluid delivery device is positioned be-
tween the unitary projections (204) and the skin sur-
face (210).

The system of claim 15 or 16, wherein the exit port
assembly (70) of the fluid delivery device (10) in-
cludes tubing secured to the skin surface (210) by
one of the projections (204).

The system claimed in claim 17, wherein one pro-
jection (204) includes a transcutaneous penetrating
cannula (72) connected to the tubing.

The system claimed in any one of claims 15 to 18,
wherein the projections (204) extend from opposing
sides of the fluid delivery device or from all sides of
the fluid delivery device (10).

The system claimed in any one of the preceding
claims, wherein the reservoir (30) contains a thera-
peutic fluid such as insulin.

The system claimed in any one of the preceding
claims, wherein the fluid delivery device (10) further
comprises a fill port connected to the reservoir (30).

The system claimed in any one of the preceding
claims, wherein the reservoir (30) is made of a flex-
ible material and collapses as emptied, wherein the
reservoir is preferably pressurized e.g. by a spring
pressurizing the reservoir.

The system claimed in any one of the preceding
claims, wherein: the local processor (50) of the fluid
delivery device (10) is programmed to cause a flow
of fluid to the exit port assembly (70) based solely
on flow instructions from the separate, remote con-
trol device (100); the local communication unit (60)
includes a wireless receiver for receiving the flow
instructions and delivering the flow instructions to
the local processor; the remote communication unit
of the remote control device includes a remote trans-
mitter for sending the flow instructions to the local
receiver; and the user interface components of the
remote control device include input components
connected to the remote processor for allowing a
user to enter the flow instructions.

The system of claim 23, wherein the fluid delivery
device (10) includes a housing (20) containing the
exit port assembly (70), the dispenser (40), the local
processor (50), and the wireless receiver, and
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wherein the housing is free of user input components
for providing the flow instructions to the local proc-
essor.

The system as claimed in claim 24, wherein: the local
processor (50) is programmed to receive at least
some of the flow instructions from the remote control
unit (100); the local communication unit (60) also in-
cludes a wireless receiver connected to the local
processor; the remote communication unit of the re-
mote control device includes a remote transmitter
(130) for sending the flow instructions to the local
receiver; and the user interface components (110,
120) of the remote control device include input com-
ponents connected to the remote processor for al-
lowing a user to enter the flow instructions.

The system claimed in any one of the preceding
claims, wherein the fluid delivery device (10) is pack-
aged for shipping and handle prior to use in a con-
tainer, wherein the container and the fluid delivery
device are preferably arranged such that opening
the container changes the electronic state of the fluid
delivery device, and more preferably wherein open-
ing the container connects a power supply (80) of
the fluid delivery device to the local processor (50)
of the fluid delivery device.

The system claimed in any one of the preceding
claims, wherein the dispenser (40) includes an ex-
pandable accumulator (43A, 44A), aninlet valve (41)
controlling flow from a reservoir (30) into the accu-
mulator and an outlet valve (42) controlling flow be-
tween the accumulator and the exit port assembly
(72) and/or the dispenser includes two expandable
accumulators (43B, 44B), and/or the dispenser com-
prises a pump for pumping fluid from a reservoir to
the exit port assembly.

The system as claimed in any one of the preceding
claims, further including at least one local sensor
(220) connected to the local processor (50) and com-
prising at least one of an occlusion detector, a res-
ervoir volume transducer, a reservoir empty detec-
tor, a leak detector, a pressure transducer, a fluid
contact detector, an impedance monitor, a voltage
detector, a photodetector, and a vibration monitor.

The system as claimed in any one of the preceding
claims, wherein the local processor (50) includes
programming which can be updated by the remote
control device (100), and/or the data collection as-
sembly (500) is adapted to communicate with a sep-
arate diagnostic device.

A kit including system as claimed in any one of the
preceding claims, and further comprising a subcuta-
neous access tool for connection to the exit port as-
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sembly (72) of the fluid delivery device (10).

Akit according to Claim 30, including a single remote
control device (100), a single data collection assem-
bly (500), a plurality of fluid delivery devices (10),
and a plurality of subcutaneous access tools.

A kit according to Claim 30, wherein each fluid de-
livery device (10) includes a bar code (26) and the
remote control device (100) includes a bar code
scanner.

Patentanspriiche

1.

System zur Abgabe von Flissigkeit an einen Pati-
enten, wobei das System Folgendes umfasst:

A) eine Flussigkeitsabgabevorrichtung (10), die
eine Einweganordnung (94) und eine wiederver-
wendbare Anordnung (93) umfasst; wobei die
wiederverwendbare Anordnung an der Einwe-
ganordnung angebracht werden kann,

wobei die Einweganordnung (94) Folgendes
aufweist:

eine Austrittsanschlussanordnung (70), die
ein transkutanes Zugangsinstrument (72)
aufweist, eine Flissigkeitsdosiereinrich-
tung (48), um zu bewirken, dass Flissigkeit
von einem Reservoir (30) zu der Austritts-
anschlussanordnung (70) flieRt, und ein
Gehause (20D) der Einweganordnung, das
die FlUssigkeitsdosiereinrichtung (48) und
das Reservoir 30 umschlief3t, und

wobei die wiederverwendbare Anordnung (93)
Folgendes aufweist:

einen lokalen Prozessor (50), der an eine
Dosiersteuerungseinrichtung (46) ange-
schlossen ist und dazu programmiert ist, ei-
nen Flissigkeitsfluss zu der Austrittsan-
schlussanordnung (70) auf Basis von Flus-
sanweisungen an die Dosiersteuerungsein-
richtung (46) zu bewirken, der die Flissig-
keitsdosiereinrichtung (48) aktiviert, wobei
der lokale Prozessor (50) der Flissigkeits-
abgabevorrichtung dazu programmiert ist,
Flussinformationen bereitzustellen, eine lo-
kale Kommunikationseinheit (60), die an
den lokalen Prozessor (50) angeschlossen
ist, wobei die lokale Kommunikationseinheit
(60) einen drahtlosen Sender zum Senden
der Flussinformationen von dem lokalen
Prozessor (50) aufweist, und ein Gehause
(20R) der wiederverwendbaren Anord-
nung, das den lokalen Prozessor (50), die
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Dosiersteuerungseinrichtung (46) und die
lokale Kommunikationseinheit (60) um-
schlief3t; und

wobei die Gehause (20D, 20R) frei von Benut-
zerausgabekomponenten zum Bereitstellen der
Flussinformationen von dem lokalen Prozessor
(50) an einen Benutzer sind;

B) eine Fernsteuerungsvorrichtung (100), die
von der Flussigkeitsabgabevorrichtung (10) ge-
trennt ist und einen dezentralen Prozessor, Be-
nutzeroberflachenkomponenten (110, 120), die
an den dezentralen Prozessor angeschlossen
sind, und eine dezentrale Kommunikationsein-
heit aufweist, die an den dezentralen Prozessor
angeschlossen ist und dazu eingerichtet ist, mit
der lokalen Kommunikationseinheit (60) der
Fliussigkeitsabgabevorrichtung (10) zu kommu-
nizieren, so dass Informationen zwischen dem
lokalen Prozessor (50) und dem dezentralen
Prozessor ubertragen werden koénnen, wobei
die dezentrale Kommunikationseinheit der
Fernsteuerungsvorrichtung einen dezentralen
Empféanger (130) zum Empfangen der Flussin-
formationen von dem lokalen Sender aufweist
und die Benutzeroberflachenkomponenten der
Fernsteuerungsvorrichtung  Ausgabekompo-
nenten aufweisen, die mit dem dezentralen Pro-
zessor verbunden sind, um einem Benutzer zu
ermdglichen, die Flussinformationen zu emp-
fangen; und

C) mindestens eine Datenerfassungsanord-
nung (500), die dazu eingerichtet ist, einen phy-
siologischen Parameter eines Patienten zu
messen, zu Uberwachen, zu berechnen und/
oder zu speichern, wobei die Datenerfassungs-
anordnung (500) in die Flussigkeitsabgabevor-
richtung (10) in entweder der Einweganordnung
(94) oder der wiederverwendbaren Anordnung
(93) integriert ist.

System nach Anspruch 1, wobei die Datenerfas-
sungsanordnung (500) eine Sensoranordnung (520)
aufweist, die den physiologischen Parameter misst.

System nach Anspruch 2, wobei die Sensoranord-
nung (520) in Bezug auf die Datenerfassungsanord-
nung (500) aus der Ferne eingesetzt werden kann
und die Datenerfassungsanordnung mit der Senso-
ranordnung (520) kommuniziert.

System nach Anspruch 3, wobei die Datenerfas-
sungsanordnung (500) auBerdem ein Speicherele-
ment aufweist, das dazu eingerichtet ist, die von dem
dezentralen Sensor empfangenen Messungen zu
speichern.

System nach einem der Anspriche 2 bis 4, wobei
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die Datenerfassungsanordnung (500) in FlUssig-
keits- oder elektrischer Verbindung mit der Senso-
ranordnung (520) steht.

System nach einem der vorhergehenden Anspri-
che, wobei das System weiterhin einen Alarm (103,
223) aufweist.

System nach Anspruch 6, wobei die Datenerfas-
sungsanordnung (500) den Alarm aktiviert, wenn ein
vorherbestimmtes Niveau des physiologischen Pa-
rameters erreicht wird.

System nach einem der vorhergehenden Anspri-
che, wobei die Flissigkeitsabgabevorrichtung (10)
ein subkutanes Zugangsinstrument (72) in Fllssig-
keitsverbindung mit der Datenerfassungsvorrich-
tung (500) aufweist.

System nach einem der vorhergehenden Anspri-
che, wobei die Fernsteuerungsvorrichtung (100) ei-
nen Minicomputer (PDA) umfasst.

System nach einem der vorhergehenden Anspri-
che, wobei die Datenerfassungsanordnung (500)
dazu eingerichtet ist, an einem Arm eines Patienten
getragen zu werden.

System nach einem der vorhergehenden Anspri-
che, wobei das transkutane Zugangsinstrument (72)
eine Nadel umfasst.

System nach einem der vorhergehenden Anspri-
che, wobei die Kommunikation zwischen der Fern-
steuerungsvorrichtung (100) und der Flissigkeits-
abgabevorrichtung (10) drahtlos ist, wie durch Hoch-
frequenz- und/oder Mikrowellensignale oder durch
Infrarot- und/oder optische Signale.

System nach einem der vorhergehenden Anspri-
che, wobei der lokale Prozessor (50) und/oder der
dezentrale Prozessor dazu programmiert sind, Infor-
mationen von der Datenerfassungsanordnung (500)
dazu zu verwenden, die Flussanweisungen zu be-
rechnen oder einen Alarmzustand zu bestimmen
oder eine Variable der Flussanweisungen zu bestim-
men oder zu Uberwachen.

System nach einem der vorhergehenden Anspri-
che, wobei die Flissigkeitsabgabevorrichtung (10)
Flissigkeit nur bei Empfang eines Signals von der
Fernsteuerungsvorrichtung (100) abgibt.

System nach einem der vorhergehenden Anspri-
che, wobei die Flissigkeitsabgabevorrichtung (10)
weiterhin Vorspriinge (204) mit Klebstoff umfassen,
die dazu eingerichtet sind, die Flissigkeitsabgabe-
vorrichtung an einer Hautflache eines Patienten an-
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zubringen.

System nach Anspruch 15, wobei die Vorspriinge
einheitlich sind und sich derart von der Flussigkeits-
abgabevorrichtung (10) erstrecken, dass die Flis-
sigkeitsabgabevorrichtung zwischen den einheitli-
chen Vorspriingen (204) und der Hautflache (210)
positioniert wird.

System nach Anspruch 15 oder 16, wobei die Aus-
trittsanschlussanordnung (70) der Flissigkeitsabga-
bevorrichtung (10) einen Schlauch aufweist, der
durch einen der Vorspriinge (204) an der Hautflache
(210) befestigt werden.

System nach Anspruch 17, wobei ein Vorsprung
(204) eine transkutane Durchstechkanule (72) auf-
weist, die mit dem Schlauch verbunden ist.

System nach einem der Anspriiche 15 bis 18, wobei
die Vorspriinge (204) sich von entgegengesetzten
Seiten der Flissigkeitsabgabevorrichtung oder von
allen Seiten der Flussigkeitsabgabevorrichtung (10)
erstrecken.

System nach einem der vorhergehenden Anspri-
che, wobei das Reservoir (30) eine therapeutische
Flissigkeit wie Insulin enthalt.

System nach einem der vorhergehenden Anspri-
che, wobei die Flissigkeitsabgabevorrichtung (10)
weiterhin einen Einflllanschluss umfasst, der mit
dem Reservoir (30) verbunden ist.

System nach einem der vorhergehenden Anspri-
che, wobei das Reservoir (30) aus einem flexiblen
Material hergestellt ist und beim Leeren zusammen-
fallt, wobei das Reservoir vorzugsweise unter Druck
gesetztwird, z. B. von einer Feder, die das Reservoir
unter Druck setzt.

System nach einem der vorhergehenden Anspri-
che, wobei: der lokale Prozessor (50) der Flissig-
keitsabgabevorrichtung (10) dazu programmiert ist,
einen Flissigkeitsfluss zu der Austrittsanschlussan-
ordnung (70) ausschlief3lich auf Basis von Flussan-
weisungen von der getrennten Fernsteuerungsvor-
richtung (100) zu bewirken; die lokale Kommunika-
tionseinheit (60) einen drahtlosen Empfanger zum
Empfangen der Flussinformationen und zum Liefern
der Flussanweisungen an den lokalen Prozessor
aufweist; die dezentrale Kommunikationseinheit der
Fernsteuerungsvorrichtung einen dezentralen Sen-
der zum Senden der Flussanweisungen an den lo-
kalen Empfénger aufweist und die Benutzeroberfla-
chenkomponenten der Fernsteuerungsvorrichtung
Eingabekomponenten aufweisen, die mit dem de-
zentralen Prozessor verbunden sind, um einem Be-
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nutzer zu ermdglichen, die Flussanweisungen ein-
zugeben.

System nach Anspruch 23, wobei die Flissigkeits-
abgabevorrichtung (10) ein Gehause (20) aufweist,
das die Austrittsanschlussanordnung (70), den
Spender (40), den lokalen Prozessor (50) und den
drahtlosen Empfanger enthalt und wobei das Ge-
héuse frei von Benutzereingabekomponenten zum
Bereitstellen der Flussanweisungen an den lokalen
Prozessor sind.

System nach Anspruch 24, wobei: der lokale Pro-
zessor (50) dazu programmiert ist, mindestens eini-
ge der Flussanweisungen von der Fernsteuerungs-
einheit (100) zu empfangen; die lokale Kommunika-
tionseinheit (60) auBerdem einen drahtlosen Emp-
fanger aufweist, der mit dem lokalen Prozessor ver-
bunden ist; die dezentrale Kommunikationseinheit
der Fernsteuerungsvorrichtung einen dezentralen
Sender (130) zum Senden der Flussanweisungen
an den lokalen Empfanger aufweist und die Benut-
zeroberflachenkomponenten (110, 120) der Fern-
steuerungsvorrichtung Eingabekomponenten auf-
weisen, die mit dem dezentralen Prozessor verbun-
den sind, um einem Benutzer zu ermdglichen, die
Flussanweisungen einzugeben.

System nach einem der vorhergehenden Anspri-
che, wobei die Flissigkeitsabgabevorrichtung (10)
zum Versand und zur Handhabung vor Gebrauch in
einen Behalter verpackt wird, wobei der Behalter und
die Flussigkeitsabgabevorrichtung vorzugsweise
derart angeordnet werden, dass das Offnen des Be-
halters den elektronischen Zustand der Flissigkeits-
abgabevorrichtung andert und mehr bevorzugt wo-
bei das Offnen des Behalters eine Energieversor-
gung (80) der Flissigkeitsabgabevorrichtung mit
dem lokalen Prozessor (50) der Flissigkeitsabga-
bevorrichtung verbindet.

System nach einem der vorhergehenden Anspri-
che, wobei der Spender (40) einen erweiterbaren
Speicher (43A, 44A), ein Einlassventil (41), das den
Fluss von einem Reservoir (30) in den Speicher steu-
ert, und ein Auslassventil (42), das den Fluss zwi-
schen dem Speicher und der Austrittsanschlussan-
ordnung (72) steuert, aufweist und/oder der Spender
zwei erweiterbare Speicher (43B, 44B) aufweist und/
oder der Spender eine Pumpe zum Pumpen von
Flissigkeit von einem Reservoir zu der Austrittsan-
schlussanordnung umfasst.

System nach einem der vorhergehenden Anspri-
che, das weiterhin mindestens einen lokalen Sensor
(220) aufweist, der mit dem lokalen Prozessor (50)
verbunden ist und einen Verstopfungsdetektor, ei-
nen Reservoirvolumengeber, einen Reservoir-Leer-
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Detektor, einen Leckdetektor, einen Druckwandler,
einen Flussigkeitskontaktdetektor, eine Impedanz-
Uberwachungsvorrichtung, einen Spannungspriifer,
einen Fotodetektor und eine Vibrationsiiberwa-
chungsvorrichtung umfasst.

System nach einem der vorhergehenden Anspri-
che, wobei der lokale Prozessor (50) eine Program-
mierung aufweist, die von der Fernsteuerungsvor-
richtung (100) aktualisiert werden kann, und/oder die
Datenerfassungsanordnung (500) dazu eingerichtet
ist, mit einer getrennten Diagnosevorrichtung zu
kommunizieren.

Kit, das ein System nach einem der vorhergehenden
Anspriiche aufweist und weiterhin ein subkutanes
Zugangsinstrument zur Verbindung mit der Austritts-
anschlussanordnung (72) der Flissigkeitsabgabe-
vorrichtung (10) umfasst.

Kit nach Anspruch 30, das eine einzige Fernsteue-
rungsvorrichtung (100), eine einzige Datenerfas-
sungsanordnung (500), mehrere Flissigkeitsabga-
bevorrichtungen (10) und mehrere subkutane Zu-
gangsinstrumente aufweist.

Kit nach Anspruch 30, wobei jede Flissigkeitsabga-
bevorrichtung (10) einen Strichcode (26) aufweist
und die Fernsteuerungsvorrichtung (100) einen
Strichcodeleser aufweist.

Revendications

1.

Une méthode d’administration d’un fluide a un pa-
tient, comprenant

A) un dispositif d’administration du fluide (10)
composé d’'un ensemble jetable (94) et d’'un en-
semble réutilisable (93), 'ensemble réutilisable
pouvant étre fixé a I'ensemble jetable, et
'ensemble jetable (94), étant composé :

d’'un orifice de sortie (70) comprenant un
instrument d’acceés transcutané (72), un do-
seur de fluide (48) déterminant I'écoule-
ment d’un fluide d’'un réservoir (30) a un ori-
fice de sortie (70), et d’un boitier jetable
(20D) entourant le doseur de fluide (48) et
le réservoir (30),

'ensemble réutilisable (93), étant composé :

d’un processeur local (50) relié a un régu-
lateur de dosage (46) et programmé pour
assurer I'écoulement d’un fluide a l'orifice
de sortie (70), conformément a des instruc-
tions d’écoulement émises au régulateur de
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dosage (46), qui déclenche le doseur de flui-
de (48), le processeur local (50) du dispositif
d’administration du fluide étant programmé
pour fournir des informations sur le débit,
un dispositif de communication local (60) re-
lié au processeur local (50), le dispositif de
communication local (60) comprenant un
transmetteur sans fil assurant la transmis-
sion d’informations sur I'écoulement prove-
nant du processeur local (50), et un boitier
réutilisable (20R) renfermant le processeur
local (50), le régulateur de dosage (46), et
le dispositif de communication local (60), et

au sein duquel les boitiers (20D, 20R) sont dé-
nués de composants de sortie par I'utilisateur
assurant la fourniture d’informations sur le débit
du processeur local (50) a un utilisateur ;

B) un dispositif de télécommande (100) séparé
du dispositifd’administration du fluide (10), com-
prenantun processeur éloigné, des composants
d’interface avec I'utilisateur (110, 120) raccor-
dés au processeur éloigné, et un dispositif de
communications éloigné raccordé au proces-
seur éloigné et adapté pour communiquer avec
le dispositif de communication local (60) du dis-
positif d’administration du fluide (10), de telle fa-
con que ces informations puissent étre transfé-
rées entre le processeur local (50) et le proces-
seur éloigné, le dispositif de communications
éloigné du dispositif de télécommande compre-
nant un récepteur a distance (130) recevant les
informations sur le débit du transmetteur local,
et les composants d’interface avec I'utilisateur
du dispositif de télécommande comprenant des
composants de sortie reliés au processeur éloi-
gné, en permettant a I'utilisateur de recevoir les
informations sur le débit ; et

C) au minimum un ensemble de collecte de don-
nées (500) adapté pour mesurer, contrdler, cal-
culer et/ou stocker un parametre physiologique
d’un patient, dans lequel 'ensemble de collecte
de données (500) est intégré au dispositif d’ad-
ministration du fluide (10) soit dans I'ensemble
jetable (94) soit dans I'ensemble réutilisable
(93).

Le systéme selon la revendication 1, dans lequel
I'ensemble de collecte de données (500) comprend
un détecteur (520) mesurant le paramétre physiolo-
gique.

Le systéme selon la revendication 2, dans lequel le
détecteur (520) peut étre déployé a distance par rap-
port a 'ensemble de collecte de données (500), et
'ensemble de collecte de données communique
avec le détecteur (520).
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Le systéme selon la revendication 3, dans lequel
I'ensemble de collecte de données (500) comprend
également un élément de stockage adapté pour mé-
moriser les relevés effectués par le détecteur éloi-
gné.

Le systéme selon une quelconque des revendica-
tions 2 a 4, dans lequel 'ensemble de collecte de
données (500) est en communication fluide ou élec-
trique avec le détecteur (520).

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel ledit systéme com-
prend également une alarme (103, 223).

Le systéme selon la revendication 6, dans lequel
I'ensemble de collecte de données (500) déclenche
une alarme lorsqu’un niveau prédéterminé du para-
métre physiologique est atteint.

Le systeme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif d’admi-
nistration du fluide (10) comprend un instrument
d’accés sous-cutané (72) en communication fluide
avec I'ensemble de collecte de données (500).

Le systeme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif de télé-
commande (100) comprend un assistant numérique
personnel.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel I'ensemble de collec-
te de données (500) est adapté pour étre porté sur
le bras d’un patient.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel I'instrument d’accés
sous-cutané (72) comprend une aiguille.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel les communications
entre le dispositif de télécommande (100) et le dis-
positif d’administration du fluide (10) s’effectuent
sans fil, par exemple par des signaux en radiofré-
quence et/ou a micro-ondes ou par signaux infrarou-
ges et/ou optiques.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel au moins un des pro-
cesseurs, que sont le processeur local (50) et le pro-
cesseur éloigné, est programmé pour utiliser des in-
formations provenant de I'ensemble de collecte de
données (500) pour calculer les instructions relatives
au débit, ou déterminer le déclenchement d’'une alar-
me, ou encore pour déterminer ou contréler une va-
riable des instructions pour le débit.
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Le systeme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif d’admi-
nistration du fluide (10) n'assure I'administration de
fluide que lorsqu'’il regoit un signal du dispositif de
télécommande (100).

Le systeme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif d’admi-
nistration du fluide (10) comprend également des
saillies (204) comprenant un adhésif adapté pour la
fixation du dispositif d’administration du fluide sur la
peau d’un patient.

Le systéme selon la revendication 15, dans lequel
les saillies sont unitaires, et s’étendent du dispositif
d’administration du fluide (10) de sorte que le dispo-
sitif d’administration du fluide se place entre les
saillies unitaires (204) et la surface de la peau (210).

Le systéme selon la revendication 15 ou 16, dans
lequel I'orifice de sortie (70) du dispositif d’adminis-
tration du fluide (10) comprend un tube fixé sur la
surface de la peau (210) par une des saillies (204).

Le systeme selon la revendication 17, dans lequel
une saillie (204) comprend une canule a pénétration
transcutanée (72) reliée au tube.

Le systéme selon une quelconque des revendica-
tions 15a 18, danslequelles saillies (204) s’étendent
de coOtés opposés du distributeur de fluide, ou de
tous les cotés du dispositif d’administration du fluide
(10).

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le réservoir (30) con-
tient un fluide thérapeutique, par exemple de l'insu-
line.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif d’admi-
nistration du fluide (10) comprend un orifice de rem-
plissage relié au réservoir (30).

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le réservoir (30) est
réalisé avec une matiére flexible et s’affaisse au fur
et a mesure qu’il se vide, et est de préférence main-
tenu sous pression, p. ex. par un ressort maintenant
le réservoir sous pression.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel : le processeur local
(50) du dispositif d’administration du fluide (10) est
programmeé pour déterminer le refoulement d’un flui-
de a l'orifice de sortie (70) en réponse exclusivement
a des instructions d’écoulement provenant du dis-
positif de télécommande (100) séparé ; le dispositif
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de communication local (60) comprend un transmet-
teur sans fil assurant la réception d’instructions sur
le débit et transmettant des instructions sur le débit
au processeur local ; le dispositif de communications
éloigné du dispositif de télécommande comprend un
transmetteur éloigné assurant la transmission d’ins-
tructions sur le débit au récepteur local ; et les com-
posants de l'interface utilisateur du dispositif de té-
[écommande comprennent des composants reliés
au processeur éloigné, en permettant a un utilisateur
d’entrer des instructions sur le débit.

Le systéme selon la revendication 23, dans lequel
le dispositif d’administration du fluide (10) comprend
un boitier (20) contenant l'orifice de sortie (70), le
distributeur (40), le processeur local (50), et le trans-
metteur sans fil, et dans lequel le boitier est dénué
de composants d’entrée par I'utilisateur pour la four-
niture d’instructions sur le débit au processeur local.

Le systéme selon la revendication 24, dans lequel
le processeur local (50) est programmé pour recevoir
au minimum certaines des instructions sur le débit
provenant du dispositif de télécommande (100) ; le
dispositif de communication local (60) comprend
également un récepteur sans fil relié au processeur
local ; le dispositif de communications éloigné du dis-
positif de télécommande comprend un transmetteur
éloigné (130) transmettant les instructions sur le dé-
bit au récepteur local ; et les composants d’interface
avec l'utilisateur (110, 120) du dispositif de commu-
nications éloigné comprend des composants d’en-
trée reliés au processeur éloigné pour permettre a
I'utilisateur d’entrer les instructions sur le débit.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le dispositif d’admi-
nistration du fluide (10) est conditionné pour le trans-
port et la manipulation, préalablement a I'emploi,
dans un conteneur, dans lequel le conteneur et le
dispositif d’administration du fluide sont disposés,
de préférence, de sorte que I'ouverture du conteneur
modifie I'état électronique du dispositif d’administra-
tion du fluide, et, de préférence, dans lequel 'ouver-
ture du conteneur relie une alimentation électrique
(80) du dispositif d’administration du fluide au pro-
cesseur local (50) du dispositif d’administration du
fluide.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le distributeur (40)
comprend un accumulateur expansible (43A, 44A),
un robinet d’entrée (41) assurant la régulation du
débit, provenant d’un réservoir (30), dans 'accumu-
lateur, et un robinet de sortie (42) assurant la régu-
lation du débit entre I'accumulateur et |'orifice de sor-
tie (72) et/ou le distributeur comprend deux accumu-
lateurs expansibles (43B, 44B), et/ou le distributeur
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comprend une pompe assurantle pompage d’un flui-
de d’un réservoir a I'ensemble de l'orifice de sortie.

Le systéme selon une quelconque des revendica-
tions précédentes, comprenant également au moins
un détecteur local (220) relié au processeur local
(50), et comprenant au minimum un détecteur d’oc-
clusion, un transducteur de volume du réservoir, un
détecteur de réservoir vide, un détecteur de fuite, un
transducteur de pression, un détecteur de contact
du fluide, un contréleur a impédance, un détecteur
de tension, une cellule photoélectrique, et un con-
tréleur de vibrations.

Le systéme selon une quelconque des revendica-
tions précédentes, dans lequel le processeur local
(50) comprend une programmation pouvant étre ac-
tualisée par le dispositif de télécommande (100),
et/ou 'ensemble de collecte de données (500) est
adapté pour communiquer avec un dispositif de dia-
gnostic séparé.

Un kit incorporant le systéme revendiqué dans une
quelconque des revendications précédentes, et
comprenant également un outil d’accés sous-cutané
pour le raccordement a l'orifice de sortie (72) du dis-
positif d’administration du fluide (10).

Un kit selon la revendication 30, comprenant un dis-
positif de télécommande (100), un ensemble de col-
lecte de données (500) unique, une série de dispo-
sitifs d’administration de fluides (10), et une série
d’instruments d’acces sous-cutané.

Un kit selon la revendication 30, dans lequel chaque
dispositif d’administration du fluide (10) comprend
un code a barres (26), et le dispositif de télécom-
mande (100) comprend un scanner pour code a bar-
res.
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