wO 20097146080 A2 I I 0K OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

s . N
(19) World Intellectual Property Organization /g [} 1PN 00POA 1.0 00O L A
ernational Bureau v“ )
(43) International Publication Date \!/ (10) International Publication Number

3 December 2009 (03.12.2009)

WO 2009/146080 A2

(51) International Patent Classification:
A6IM 5/142 (2006.01) GO5SD 7/06 (2006.01)
GO6F 3/048 (2006.01)

(21) International Application Number:
PCT/US2009/039169
(22) International Filing Date:
1 April 2009 (01.04.2009)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
61/041,291 1 April 2008 (01.04.2008) Us
61/165,592 1 April 2009 (01.04.2009) US
(71) Applicant (for all designated States except US): DEKA
PRODUCTS LIMITED PARTNERSHIP [US/US];
340 Commercial Street, Manchester, NH 03101-1129
US).
(72) Inventors; and
(75) Inventors/Applicants (for US only): BRYANT, Robert,

J. [US/US]; 222 Blucher Street, Manchester, NH 03102
(US). SPENCER, Geoffrey, P. [US/US]; 40 Fogg Court,
Manchester, NH 03104 (US). MANDRO, Mare, A. [US/
US]; 199 Woodhill Hooksett Road, Bow, NH 03304
(US). ARMSTRONG, Patricia, M. [US/US]; 135 Mec-
collum Road, New Boston, NH 03070 (US).

(74) Agent: TEMPLE, Michelle, Saquet; Deka Research &
Development Corp., 340 Commercial Street, Manchester,
NH 03101-1129 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: METHODS AND SYSTEMS FOR CONTROLLING AN INFUSION PUMP

(57) Abstract: A system for pairing a controller
and an infusion pump is disclosed. The system
includes an infusion pump, a controller device
and a user interface residing on both the intusion
pump and the controller. The user interface in-
cludes a pairing mode for enabling wireless com-
munication between the infusion pump and the
controller device, wherein the user interface re-
quires both the infusion pump and the controller
to be in the pairing mode simultaneously. Also, a
method of changing a power source in a infusion
pump is disclosed. The method includes placing
the infusion pump in idle mode wherein the infu-
sion pump stops delivery. Removing the first
power source from the infusion pump. Replacing
the first power source with a second power
source in the infusion pump, and maintaining the
insulin on board during the changing of the first
power source with the second power source.



WO 2009/146080 A2 I 000 0T 0 A AR A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2009/146080 PCT/US2009/039169

10

20

3
L

METHODS AND SYSTEMS FOR CONTROLLING AN INFUSIHON PUMP

CROSS REFERENCE TO RELATED APPLICATIONS

This apphication claims priovity from the following Uniled States Provisional Patent
Applications; ULS, Provisional Patent Application Sevial No. 617041, 291 filed on Apnil 1,
2138 and entitled Methods and Systems for Controliing a Medical Device and U.S,
Provisional Patent Application Serial No. £1/165,592 filed on April 1, 2009 and entifled
Methods and Systemns for Controlling a Medical Device, both of which we incorporated by

reference herein i their entireties.

TECHNICAL FIELD
The present invention relates to infusion pumps snd morve particolarly, 1o methods

and systems for controlling an infusion pump.

BACKGROUND INFORMATION

Many potentially valuable medicines or compounds, including biolngicals, are not
orally active due to poor absorption, hepatic metabolism of other pharmacokinetic factors.
Addinonally, some therapestic compounds, although they may be orally absorbed, are
sometimes required to be administered so oflen it 1s difficull for a patient (o manuain the
desired schedude. In these cases, paresteral delivery is often emploved or could be
smploved.

Effective parenteral routes of drug debivery, as well as other fhads and compounds,
such as subcutaneous injection, intramuscular injection, and miravenous {1V} administration
include puncture of the skin with a needle or stvlet. Insalin i3 an example of a therapeutic
fluid that is sell~injected by millions of people Hving with diabetes. Users of parenterally
detivered drogs may benefit from 2 wearable device that would awtomatically deliver
needed drugsfcompounds over a peried of time.

To this end, there have been efforts 1o design portable and wemrable devices for the
controlied release of therapeutics. Such devices are known to have a reservoir such as a

cartridue, syringe, or bag, and o be electronically controlled. These devices suffer from a
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gumber of drawbhacks. Reducing the size, weight and cost of these devices iz also an
ongoing challenge.
Additionally, many of these devices require frequent and direct iieraction between
the device and the user, or the device and a caregiver. Thus, in these cases, it 15 oflen
S desired that the device be worm clipped to clothing or a belt, or v a pocket, thus being
accessible in any stuation. However, this is not always practical or possible. Thus, there i
a destre for a device that may be countrolled by a remote device such that the user or
caregiver does notf require frequent divect interaction.
Farther, safety 1s an ongoing concern with any medical device. Thus, systems and

10 methods that impart added safety to the user are desired.

SUMMARY
In accordance with one aspect of the present invention, & system for paining a

condrolier and an infusion pump iy disclosed. The system includes an mfusion puny, &

—
i

condrolier device and a user interface residing on boih the infusion pump and the controller.
The user interface includes a paring mode for enabling wiveless communication between
the mfusion pump and the controller device, wherein the user interface requires both the
infusion pump and the controlier to be in the paiting mode simultaneously.

Some embodiments of this aspect of the present invention may inchsde one or more
20 ofthe following. Where the controller includes a display. Where the infusion pump
includes a display. Where both the controller and the infusion pump include a display.
Where the pairing mode further includes a timeout feature, wherein the pairing mode will
timeout if the paming s not completed within a predetermined time.  Where the pairing

mode fwther includes an indicator to indicate the user interface has found a device in which

| 2
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to pair, the indicator comprising a serial number. Where the pairing mode requires the
nfusion pump and the controller to be set o the same glucose unis.

In accordance with one aspect of the present nvention, 8 method of changing a
power soirce n an mfusion pump is disclosed. The method inclades placing the infusion
pump in idle mode wherein the mifusion pump stops delivery. Removing the first power
30 source from the infusion pump. Replacing the fivst power source with a second power
source in the infusion pump, and maintaming the insulin on board during the changing of
the first power source with the second power source,

Some embodiments of this aspect of the present Invention may nchsde one or more

of the following. Where the method further inclodes sending a notification when the time
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between the {irst power source being removed and the second power source being replaced
exceeds a threshold.

in accordance with one aspect of the present invention, a system for detenmining the
internal teraperature of an nfusion pump. The svstem includes an infusion pumyp, the
infusion pump inclading a tempersture sensor. The lemperature sensor located such that it
may determine the mternal temperature of the 1nfusion pump and send information to a
processor in the mfusion pump. When the temperature etther exceeds a predetenmined
maxinnan threshold, or falls below a predetermined minimom threshold, the infasion pump
notifies the pser.

These aspects of the invention are not mesnt to be exclusive and other features,
aspects, and advantages of the present invention will be readily apparent to those of
ovdinary skill in the ant when read in conjunction with the appended claims and

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advautages of the present invention will be better
understood by reading the following detailed description, taken topether with the drawings
wharein:

FIGS. 1A-1B gre front and back sometric views of one embodiment of an infusion
pumnp assembly:

FIGS. 1C-1E are side and front views of one embodiment of ap infusion pump
assembly of FIG, 1;

FIG. IF is a front isometric view of one embodiment of an infosion pump assembly
of FIG. I;

FIGS. 2A-2D are various view of an exemplary embodmnent of an infusion pump
assembly;

FIG. 3 is an ilustrative view of one embodiment of a remote controller or
companion assenbly;

FIG. 415 a diagrammatic view of the infusion pump assembly of FIG. I

FIGS. 3A-5C shows exemplary embodiments of select Time and Date Wizard
screens according {0 one embodiment;

FIG. 6 shows an exemplary embodiment of the Cancel Changes Confirmation

bt

Screen:
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FIGS. 7TAS7C shows an exemplary embodiment of & least a selection of the pair
device screens;

FIGS. 8A-8B shows an exemplary embodiment of at least a selection of the msulin
profile screens;

FIGS. 9A-98 shows an exemiplary embodiuent of ot least a selection of the display
screens;

FIGS. 10A-10F shows an exemplary embodiment of at least 3 selection of the home
scresns;

FIGS. 11A-11B shows an exemplary embodiment of at least a selechion of U
DROP soreens;

FIG. 12 shows an exemplary embodiment of al least a selection of LOCKED
TTEMS screens;

FIGS. 13A~13B shows an exemplary cmbodiment of at least a selection of
WARNING sereens;

FIGS. 14A-14B shows an exemplary embodiment of ot least a selection of
Companion WARNING screens;

FIG. 1§ shows an exemplary embodiment of at least a selection of Conypanion
Temporary Lockout;

FIG. 16 shows an exemplary embodiment of at least a selection of Radio screens;

FIG. 17 shows an exemplary embodiment of at least one alert, remunder and
recoverable screens;

FIGS. 13A-I8B shows an exemplary embodiment of at least a selection of
REMINDER and SET SLEEP TIME screens according to an exemplary embodiment;

FIGS. 19A~19E shows exemplary embodiments of at least a selection of ALARM
screens;

FIGS. 204-201 shows exemplary embodiments of al least a selection of ALERT
SCTCETS;

FIGS. 21A-21B show exemplary embodiments of at least a selection of
REMINDER screens;

FIG. 22 shows an exemplary embodiment of st least 8 selection of screens for setting
the Frequency ol a SITE CHANGE Care Comment;

FIGS. 23A-238, show exemplary embodiments of at least a selection of BOLUS
SCreens;

FIGS. 244-24D shows exemplary embodiments of st least o selection of
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WARNING and CONFIRM screens:

FIG. 25 shows an exemplary embodiment of al least a selection of HISTORY
screens;

FIG. 26 shows an exemplary smbodiment of at least a selection of REPORTS
SCTEENS;

FIG. 27 shows an exemplary embodiment of at least a selection of DIARY screens;

FIG. 28 shows an exemplary embodiment of at least a selection of DAILY
THERAPY screens;

FIGS. 29A-298 shows an exemplary embodiment of at least a selechion of EVENT
SLUMMARY screens:

FIG. 30 shows an exemplary embodiment of at least a selection of ALARM
SUMMARY screens;

FIG. 31 shows an exemplary emibodiment of at least a selection of SEND DIARY
SCreens;

FIG. 32 shows an exemplary embodiment of at leasi a selection of screens ralated o
the PC Connection;

FIG. 33 shows an exemplary embodiment of at least a selection of screens related to
the diary log transter to a PC; and

FIGS. 34A-34D shows an exemplary embodiment of at least a selection of screens

related to the diary log transfer to a PC.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTX
Definitions
As used m this description and the accompanying claims, the following terms shall

have the meanings indicated, unless the context otherwise requires:

A “device” shall mean a medical device, which inchades, bat 13 not limited to, an
wnfusion pump andior a controller, 1e, a device for wirgless control of another medical
device. In some embodiments, the word “device™ is used mterchangeably with “mnnp”,
“mnfusion pump” andfor “controller” andfor “Compamon™ andfor “remote controller device™

A
Rk

andfor “remote controller assembly
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A “Companion” shall mean g device for wireless control of another medical device,
In the exemplary embodiments, the Compamion may also include a glucose meter/ strip

reader.

h An “input” of 8 device wcludes any mechanism by which a user of the device or
other operator/caregiver moay contrel & fonction of the device. User inputs may include
mechamical arrangements {2.g., swiiches, pushbutions, jopwheel(s)), electrical arrangements
{e.g.. a shder, touch screen}, wiveless interfaces for communication with a remote controller
fe.g, RF, infraved), acoustic interfaces (e.g., with speech recognition), computer network

10 interfaces {e.g., USB port), and other types of interfaces.

A “button™ in the context of an input such as the so-called “bolus button™ discussed
below may be any type of user input capable of performing a desired function, and 15 not

Limited to a pushbution, a slider, switch, touch screen or a jog wheel.

—
i

An “alarm” inchudes any mechanism by winch an alert may be generated to a user or
third party. Alarms may include audible alarmis {e.g. a speaker, a buweer, g speech
generator), visual alarms {e.g., an LED, an LCD screen), tactile alarms {eg., a vibrating
element), wireless signals (e.g., a wireless ransmission to a remote controller or caretaker),

20 or other mechanism. Alarms may be generated using multiple mechanisms sipmltaneously,
concurrently, or in a sequence, including redundant mechanisns {e.2., two difforent audio
alarms} or complementary mechanisms {e.g., an audio alarm, a tactile alavm, and a wiveless

alarm).

| 2
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“Fluid” shall mean & substance, a higuid for example, that is capable of flowing

throagh a flow lmne.

A “user” includes a persom or animal who recetves fuid from a Hwd delivery
device, whether as pait of a medical weatment or otherwise, or a caregiver or third party
30 involved i progranuning the device or otherwise interacting with the device to infuse fluid

0 anether.

“Canpula” shall mean a disposable device capable of infusing (had to 8 aser. A

cannuda as used hevein may refer to a tradwional cannula or to a neadle.
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“Dhsposable” refers 1o a pard, device, portion or other that is intended 1o be used for
a fixed duration of time, then discarded and replaced.

3

S “Reusable” refers 1o a portion that s mtended to have an opes-ended duration of

yse,

“Acoustic volume measurement” shall mean quantilative measerement of a relevant
vohone using acoustical techniques such as described wn ULS. Patent Nos. 5349852 and

10 3,641,892, as well as other techniques incorporated by reference herein.

A Memperature sensor” nclades any wechanism for measuring temperatwe and
conununicating temperature information to a controller or o a pump processor.  The

devices described heremn may include one or move temperature sensors for measuring such

—
i

things as meluding, but not limited to, one or more of the following: sk temperatiwe, AVS

temperature, ambient temperature, internal temperature and fluid temperatures.

An exemplary yse of embodiments of the devices, methods and svstems describad

here 15 for the delivery of msulin to people living with diabetes, but other uses mclade

20 debvery of any [had, as described above. Flnds inclade analgesics to those in pain,
chemotherapy to cancer patients and enzymes o patients with metabolic disorders. Varnous
therapeutic fluids may nclude small molecules, natural products, peptide, protems, nacleic
acids, carbohvdrates, nanoparticulate suspensions, and  assoeciated  pharmmceutically

acceptable carner molecules. Therapeutically active molecules may be modified to improve

| 2
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stability in the device {e.g., by pegylation of peptides or prodeins).  Although iHustrative
embodiments herein describe drug-delivery apphications, embodiments may be used for
other apphications including hiquid dispensing of reagents for high throughput analytical
measurements such as lab-on-chip applications and capillary chromatography. For purposes
of description below, terms “therapeutic™, “msulin” or “Hud” are used interchangeably,
36 however, in other embodiments, any fluid, as deseribed above, may be used. Thus, the

device and description included herein are not himited to use with therapeutics.

Some embodiments of the fluid delivery device are adapted for use by people living

with diabetes and/or thew cavegivers. Thus, in these embodiments, the devices, methods
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and systems work to delivers insulin which supplements or replaces the action of the person
Iving with diabetes’ (referved to as the wser) pancreatic islet beta cells. Fmbodiments
adapted for msulim delivery seek to numic the action of the pancreas by providing both a
hasal level of fluid delivery as well as bolus levels of delivery. Basal levels, bolus levels
S and tinming may be set by the user or a caregiver by using a wireless handheld wser interface
or directly by using a pump. Additonally, basal andior bolus levels may be mippered or
adjusted in response to the output of a glucose meter, which in the exemplary embodiments,
is integral to the controller. In other embodiments, the controller additionally ncludes a
glucose monmionng device which recetves data from a blood glucose sensor. In some
10 embodiments, a bolus may be triggered by # user using a designated button or other input
means located on a device, i.2., on the controller and/or on an infusion pump. In still other

embodiments, the bohss or basal may be programmmed or adwministered through a user

terface located erther on the fhnd delivery device/infusion pump and/or on the controller,

—
i

With respect to the names given o screens and types of screens, as wall as proper

names given to varous features, thropghout various embodiments, these terms may vary.

The systems and methods desceribed herein may be used to control an infusion pump.

For pwrposes of this description, the vanous embodiments of the user mterface and the

20 infusion pump may be described with reference to an msulin pump, or a pump which
infuses insulin, However, ot should be understood that the user interface may be on an
infusion pump andfor on a controlier.  Additionally, where the description pertains to an
infusion pump “screen”, this “screen” may also appear on a controller, or may appear on a

controller in liew of 3 pump.  Infusion pumps contemplated by this description include &

| 2
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pump which may pump any fluid, mncloding, but not limited to, a therapeutic fluid, wlich
nchades, but 13 not lnuted 1o, wsulin. Thus, where this description desertbes the exemplary
emboediment as pertaining to insulin, this is meant merely for descriptive purpose only as the
device is not intended to be limited to insulin. Other fluids are also comtemplated.

The mfusion pamp may be any infusion pump, for example, but not linited 1o, the
30 pump devices shown and described with respect o FIGS. TA-TF and 2A-2D, and include,
but are not Imited to, those deseribed in US. Publication No. US-2007-0228071, published
on October 4, 2007 entitled Flaid Delivery Systems and Method; U.S. Publication No. US-
20017-0219496, published on September 20, 2007 entitled Pumping Flaid Delivery Sysiems

and Methods Lising Force Apphcation Assemnbly; ULS. Pablication No. US-2007-0219480,
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published on September 20, 27 entitled Paich-Sized Fluid Delivery Systems and
Methods; U.S. Pobhication No. US-2007-0219397, published on September 20, 2007
entitled Adhesive and Peripheral Svsiems and Methods for Medical Devices; U.S, Patent
Application Serial No, 12347985, filed December 31, 2008 and entitled Infusion Pupp
S Assembly; US. Patent Application Sevial No. 12/347 982, filed December 31, 2008 and
entitled Wearable Pump Assembly; U.S. Patent Application Sengl No. 127347981, filed
December 31, 2008 and entitled Infusion Pump Assembly; US. Patent No. 7,306,578,
issued on December 11, 2007 and entitled Loading Mechamism for Infusion Pamp; LS.
Patent Application Serial No. 127249 891, filed October 10, 2008 and entitled Infusion
10 Pump Assembly; US. Patent Application Serial No. 12/249 882 filed October 10, 2008 and
entitled Infusion Pump Asssmbly; ULS. Patent Application Serial No. 12/249.636, filed
October 10, 2008 and entitled Svystem and Method for Administering an Infusible Fluid,
US. Patent Apphcation Serial Noo 127249621 filed October 10, 2008 and enutled

Occlusion Detection Svstem and Method, ULS. Patent Application Sertal No. 12/249,604,

—
i

filed October 18, 2008 and entiled Multi-Language/Multi-Processor  Infusion Pump
Assembly; U.S. Patent Application Serial No. 127249540, filed October 10, 2008 and
entitled An Infusion Pump Assembly with ¢ Backup Power Supplw. aad U.S. Patent
Application Serial No. 12/249406, filed October 10, 2008 and entitled Pump Assembly
with @ Removable Cover Assembly, all of which are herein incorporated by reference m
20 therr entiveties. In the exemplary embodiment, the infusion pump inclodes bhardware for
wireless RF communication with a controller. However, in various embodiments, the
infusion pump may be any mfusion pamp. Referring to FIGS. 1A-1F and 24-21, in some
exemplary embodiments, the infusion pump may include a display assembly 104, however,

in other exemplary embodiments, such as those shown in FIGS, 2A-2D, the nfusion pump

| 2
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may not include a display assembly. In these embodiments, a display assembly which may
be simiar to the one shown i FIGE. 1A, 1D and 1F, or may be lager or smaller, 13
included on a countroller or companion device.  An embodiment of the controller or
companion device is shown in FIG. 3

Referring to FIGS. 1A-1F, an embodiment an infusion pump assembly 100 that may
3 be hoosed within enclosure assembly 102 15 shown.  Infusion pomp assembly 100 may
include a display system 104 that may be vistble throongh the enclosure sssembly 102, One
or more switch assemblies / input devices 106, 10&, 110 may be posiionad about various
portions of the enclosure assembly 102, The enclosure assembly 102 may inclade infusion

port assembly 112 to wiach cannuda assembly 114 may be releasably coupled. A removable
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cover assembly 116 may allow access 1o a power supply cavity 118 {shown in phantom on
FIG. 1.
Referring to the wnlusion pump assemblies showan i FIG, TA-1F, infusion pump
assembly 100 may include processing logic (not shown) that executes one or more
S processes that may be required for mfusion pump assembly 100 to operate propeddy.
Processing logic may include one or more microprocessors {not shown}, one or mare input /
ouiput conirollers {not shown), and cache memory devices {not shown}. One or more data
bases andfor memory buses may be used fo ierconnect processing logic with one or more
subsystems. In some embodiments, at least one of the subsystems shown in FIG. 415 also
10 included in the embodiment of the infusion pump assembly 200 shown in FIGS. 2A-2D,
The vartous embodiment of the infusion pump shown in FIGS. 2A-2D include those
described in U8, Patent No. 5,875,310, issued November 1€, 1996 and entitled Flow
Control System with Volume-Measuring System Using a Resonatable Mass; and U.S.

Patent No. 5,755,083, issued May 26, 1998 and entitled Cassette for Intravenous-Ling

—
i

Flow-Conirol System both of which are assigned to DEKA Products Linied Partnership, as
well as ULS. Patent Application Publication No. US-2007-0228071, published on Quiober 4,
2007 and entitled Fluid Delivery Systems and Methods; U8, Patent Application Publication
No, US-2007-0219496, published on September 20, 2007 and entitled Pumping Fhud
Delivery Systems and Methods Using Force Application Assembly; U.S. Patent Application
20 Pubhication No. US-2007-0219480, published on September 20, 2007 and entitled Patch-
Sized Fluid Dehivery Systerms and Methods; U8, Patent Apphication Publication No. US-
2007-0219597, published on September 260, 2007 and entitled Adhesive and Peripheral
Svstems and Methods for Medical Devices; and UL.S. Patent Application Senal No.

12/347 985, filed Decenmber 31, 2008 and entitled Infusion Pump Assembly.

| 2
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Referrmg to FIGS. 2A-2D, infusion pump assembly 200 may include a rousable
housing assembly 202, Reusable housing assembly 204 may be constracted from any
suitable material, such as a hard or rigid plastic, that wall resist compression. For example,
use of durable materials and parts may improve quality and reduce costs by providing a
reusable portion that lasts longer and is more durable, providing greater protection (o
30 components disposed therein,

Reusable housing assembly 204 may include a mechanical control assembly (not
shown} having a pump assembly and at least one valve assembly. The reusable housing
assembly 204 may also include an electrical control assembly configured to provide one or

more control signals to the mechanical control assembly and effectuate the basal and’ or
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bohus dehivery of an infusible fluid to a user. Disposable housing assembly 202 may include

at least one valve assembly which mav be configured to control the flow of the infusible

flurd theough g fluid path. Reusable housing assemibly 204 wmayv also include a pump

assembly which may be configured to pump the infusible fluid from the fluid path to the
S user.

Anp glectrical control assembly may be housed in the rensable housing assembly 204
and may monitor and control the amount of infusible fluid that has been andfor is being
pamped.  For example, electrical control assembly mayv receive signals from a volume
sensor assembly and calculate the amount of infusible fluid that hay just been dispensed and

10 detenming, based upon the dosage required by the user, whether encugh infusible fluid has
heen dispensad. I encugh mnfusible fluid has not been dispensed, elecirical control
assembly nuay deternune that more infustble udd showdd be pumped.  Electrieal control
assemnbly may provide the appropriate signal to mechanical coutrol assembly so that any

additional necessary dosage may be pumped or electrical control assembly mayv provide the

—
i

appropriate signal io mechamcal control assembly so that the additional dosage may be
dispensed with the next dosage.  Aliernatively, 3f too pwch nfosible fhuid has been
dispensed, electrical control assembly may provide the appropriate signal 1o mechasical
conirol assembly so that less infusible fluid may be dispensed 1n the next dosage.

The mechamical control assembly may include at least one shape-memory actuator.
20 The pump assembly and/or valve assembly of the mechanical control assembly may be
actuated by at legst one shape-memory actutor, ¢.g., shape-memory actuator, which may be
a shape-memory wire in wire or spring configuration. Shape memory acteator may be
operably connected to and activated by an electrical control assembly, which may control

the uming snd the amount of heat andior elecirical energy used o actuate mechanical

25 conirol assembly.  Shape memory actuator may be, fiw exampls, a conduciive shape-
memory alloy wire that changes shape wilh temperature. The temperature of shape-memory
actuator may be changed with a heater, or more conveniently, by appheation of electrical
energy. Shape memory aciuaior may be a shape memory wire consiructed of nickel/titannnm
altoy, such as NITINOL™ gr FLEXINOL®,

30 Infusion pump assembly 200 may include a vohume sensor assembly configured to

monitor the amount of flaid mfused by nfusion pump assembly. For exaniple, the volume
sensor assembly may employ, for example, acoustic volume sensintg using scoustic volume

measwrement technology, including, but not hnited to, technologies described in the

o

following references: US. Patent Nos. 5575310 and 5755683 assigned to DEKA
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Products Limited Partmership, as well as U.S. patent application Publication Nos, US
20070228071 AL, US 2007/0210496 AL, LS 2007/02 19480 A, US 20070219597 Al all
of which are wncorporated herein by relerence in their entirety, Other alternative techaiques
for measuring fluid fow may also be used; for example, Doppler-based methods; the use of

S Hall-eflect sensors in combination with @ vane or Happer valve; the use of a strain beam (for
example, related to a Dexible member over a fhud reservoir o sense deflection of the
flextble member}; the use of capacitive sensing with plates; or thermal time of flight
methods. One such alterpative technique is disclosed i US. Publication No. US-2007-
0228071, published on October 4, 2007 entitled Fhud Delivery Svstems and Methods, of

10 which is incorporated herein by reference in its entirety. Infusion pump assembly 200 may
he configured so that the volume measurements produced by the volume sensor assembly
may be used 1o control, through a feedback loop, the amouant of infusible fhud that is
infosed into the user.

infusion pump assembly 200 may further include a disposable housing assembly

—
i

202, For example, disposable housing asserably 202 may be configuwred for a single use or
for use for a specified period of time, eg., three davs or any other amount of hime.
Disposable housing assembly 202 may be conligured such that any components in infusion
pump assembly 2606 that come m contact with the mnfusible fluid are disposed on andior
within disposable housing assembly 202, For example, a {luid path or channe! including a
20 reservoir, may be positoned within disposable housing assembly 202 and may be
configured for a single use or for a specified number of uses before disposal.  The
disposable nature of disposable housing assembly 202 may improve sanitation of infusion
pamp assermnbly 200

The disposable housing assembly 202 may be confipured to releasably engage

25 reusable housing assembly 204, and includes a cavity that has a reservoir for receiving an
nfusible fluid (not shown), ez, msulin. Such releasable engagement mayv be acconplished
by a screw-on, a twist-lock or a compression fit configuration, for example. Disposable
housing assembly 202 andfor reusable housing assemibly 204 may include as alignment
assemibly configured to assist in aligning disposable houysing assembly 202 and reusable

30 hoosing assembly 204 for engagement in g specific orientation.  Similarly, base nub 206 and

top nub 208 may be used as indicators of gligimment and complete engagement.
Referring now to FIGS. 2A-2B. in this particular ensbodinent of the indusion pump
assembly 200} infusion pump assembly 200 may include swilch assembly 216 positioned

about the penphery of lasion pump assembly 200, In other embodiments, for example,
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those shown i FIGS, 202D, the switch assembly 216 may be positioned elsewhere on the
reusable housing assembly 204, including but not limited 1o, on the top surface. Referring
hack 10 FIGS. 2A-2B, in the exemplary embodiment shown, switch assembly 210 may be
positioned along a radial edge of mtusion pamp assembly 200, which may allow for easier

S use by a user. Swich assembly 210 may be covered with a waterprool membrane
configured to prevent the mfiltration of water into nfusion pump assembly 200, Reusable
housing assembly 204 may include main body portion thousing the above-described
mechamcal and electrical control assemblies) and locking ring assembly 212 that may be
configured to rotate about mam body portion (in the divection of arrow 214}

1o in a fashion similar to reusable housing assembly 204 and disposable housing
assembly 202, reusable housing assembly 204 mayv be confizured o releasably engape
disposable housing assembly 202, Such releasable engapement may be accomplished by a
screw-on, a twist-lock or a compression fit configuration. for example. In an embodiment

in which a twist-lock configuration is utilized, the user of infusion pumyp assembly 2060 may

—
i

first property postiion reusable housing assembly 204 with respect to disposable housmg
assembly 202 and may then rotate locking ring assembly 212 {in the direction of arrow 214}
to releasably engage reusable housing assembly 204 with disposable housing assembly 202

Through the use of locking ring assembiy 212, reusable housing assembly 204 may
be properly posttioned with respect to disposable housing assembly 202 and then releasably
20 engaged by rotating locking ring assembly 212, thus ehrmnating the need to rotate reusable
housing assembly 204 with respect to disposable housing assembly 202, Accordingly,
reusable housing assembly 204 mayv be properly aligned with disposable housing assembly
202 prior to engagement, and sech alignment may vot be disturbed during the engagement

process. Locking ring assembly 212 may include a latching mechanism (not shown) that
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may prevent the rotation of locking ring assembly 212 until reusable housing assembliy 204

and disposable housing assembiy 202 are properly positionad with respect to each other.

Referring now to FIGS. IA-IF and FIG. 4. exanples of the subsystems
mterconnected with processing logic 400 may include but are not limited (0 memory system

3 402, input systeny 404, display system 406, vibration system 408, audio system 410 motor
assembly 416, force sensor 412, temperature sensor {not shown} and displacement detection
device 418, Infusion pump assembly 100 may include primary powsr supply 420 {eg. a
battery) configured o be vemovable installable within power supply cavity 1S and 1o

provide electrical power to at least 8 porton of processing logic 408 and one or more of the
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subsystems (g, memory system 432, nput system 404, display system 406, vibration
system 408, andio system 410, motor assembly 416, force sensor 412, and displacement
detection device 4183,
infuston pump assembly 100 may inchude reservoir assembly 430 configured to
S contain mwfusible fard 422, In some embodiments, reservolr assembly 430 may be a
reservoir assembly sinular to that described i LS, Patent No. 7498563, issued March 3,
2009 and entitled Optical Displacement Sensor for Infusion Devices, which is herem
incorporated by reference in s entirety, andfor as deseribed m U8, Patent No. 7306 57§,
issued December 11, 2007 and entitled Loading Mechanism for Infusion Pump; U.S. Patent
10 Application Serial No. 12/249.882, filed October 10, 2008 and entitled Infusion Pump
Assembly; and U.S. Patent Application Serial No. 12249891, filed October 10, 2008 and
entitled Infusion Pump Assembly all of which are herein incorporated by reference in theiwr
entireties.  In other embodiments, the reservorr assembly may be miy assembly in which

fluid may be acted upon such that at least a portion of the {luid may flow out of the reservorr

—
i

assemibly, for example, the reservolr assembly, 1n vartous embodiments, may inchude but i3
not limited tor a barrel with a plunger, a cassetie or 1 container at least parhally constructed
of a flexible membrane.

Plunger assembly 424 may be configured o displace miusible fuid 422 from
reservolr assemblyv 430 through cannula assembly 450 (which may be coupled to mfusion
20 pump assembly 100 via miusion port assembly 424) so that infusible flwid 422 may be
delivered to user 434, In this particular embodiment, plunger assembly 42415 shown to be
displaceable by partial mat assembly 426, which may engage lead screw assembly 428 that
may be rotatable by motor assembly 416 in response to signals received from processing

logic 400, In this particular embodiment, the combination of motor assembly 416, plunger
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assembly 424, partial mut assembly 4206, and lead screw assembly 428 mayv form a punip
assembly that effectuates the dispensing of infusible fluid 422 contained within reservon
assembly 430, Ap example of partial put assembly 426 way include but is not hinnted to a
nut assembly that is conligured to wrap avound lead screw assembly 426 by e.g., 30 degrees.
In some embodiments, the pump assembly may be similar to one described m ULS. Patent
30 No. 7306578, issued December 11, 2007 and entitled Loading Mechanism for Infusion
Pump; US. Patent Application Serial No.12/249 882, filed October 10, 2008 and entitled
Infusion Pamp Assembly; and U.S. Patent Application Serial No. 12/249.891, filed October
1, 2008 and entitled Infusion Pump Assembly all of which are herein incorporated by

reference i thetr entireties.
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USER INTERFACE
Throughont this description, screens may be referenced with respect to the “pump”
or “Compamon” or “Controller”. However, in various embodiments, a similar screen ot a
sinilar method may be accomplished on another device. For example, where the screen or
S methed is referenced with respect to the “pump”, a ssmilardy functionsl screen or method
may be used on the “Conpasion” m other embodiments.  As this description mncludes
embodiments related to both pumps having displays and pumps having no displays. i
should be evident that where the embodiment includes an infusion pamyp without a display,
any screens will be wvisible on g Companton.  Similarly, where a wethod requives an
10 interaction between the user and the pump, the interaction may be sccomplished via a
switch assemblv on the pump where the pump 15 an infusion pump withowt 8 display.
Processing logic which in some embodiments, includes at least one element as
shown in described with respect to FIG. 4, 15 used to receive inputs from a user or caregiver,

The user or caregiver uses one of more mput devices or assemblies, including but not

—
i

limited to, one or move of the following: bution 7 switch assembly, shider (for example,
including but not hmited to any shider deseribed in US. Publication No US-2008-0177500,
published July 24, 2008 and entitled Medical Device Including a Shider Assembly, which is
herein mcorporated by reference in its entirety ), jog wheel or touch screen, The infusion
device additionally received mnpats from internal systems, inclading but not inited to

20 occhusion detection process 438, confinmation process 440, vohane measurement
technology (e g., acoustic volume sensing). Using these inpuis, the infusion device
produces outpuls, for example inchuding, bat not limited 1o, infusion fhaid delivery to the
aser or comments, alerts, alarms or warnings to the user. The inpats are thus either directly

From the user to the pump, directly from the pump systems 1o the processing logic, or from
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another device, e.g., a remote controller device (deseribed m more detail below), 1o the
pnp. The user or caregiver interaciion experience thus imeludes, bul 19 not limited to, one
ov more of the following: interaction with a display {either on the infusion pamp device
tisell or g remote controller device or both), which mcludes but 15 not hmited o,
reading/seetnyg text andior graphics on a display, divect interaction with a display, for

30 example, through a touch screen, interaction with one ov move buttons, sliders, jog wheels,
one of more glucose strip readers. and sensing either through touch sensation or audio, one
or more vibration motors, anddfor an audio sysiem. Thas, the term “user interface” is used ©
encompass all of the systems and methods a user or caregiver interacts with the mfusion

pump, to control the miusion pump.
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Referring now to FIG. 3, i some embodiments of the nfusion pump system, the
infusion pump mayv be remotely controlled using a remote controller assembly 300, also
referred o as a controller or a companion. Remaote control assembly 300 may mclude al, or
a portion of, the functionality of the infusion pump assembly shown in FIGS. 1A-1F, uself,

S Thus, it some exemplary embodiments of the above-deseribed infusion pump assembly, the
infuston purnp assembly (not shown, see FIGS. 1A-IF, amongst other FIGS.) may be
configured via remote control asserably 300, In these particular embodiments, the infusion
pamp assembly may include telemetry circuitry {not shown) that allows for conunanication
fe.q, wired or wireless) between the infusion pump assembly and ey, remote control

10 assembly 300, thus allowing remote control assembly 300 to remotely control infusion
pump assembly 100, Remote control assembly 300 (which may also iclude elemetry
circuitry (not shown) and may be capable of commusncating with infusion pump assembly)
may include display assembly 302 and an inpuot assembly, which may include one or more

of the following: an input control device {such as jog wheel 306, shider assembly 310, or

—
i

another convemtional mode for input into a device), and switch assemblies 304, 308, Thus,
although remote control assembly 300 as shown in FIG. 3 includes jog wheel 306 and shder
gssembly 310, some embodiments may inclade only one of either jog wheel 306 or shder
assembly 310, or another conventional mode for input into & device. In embodiments
having jog wheel 306, jog wheel 306 may inclade a wheel, ring, knob, or the like, that may
20 be coupled fo 8 rotary encoder, or other votary transducer, for providing a control signal
based upon, at feast in part, movement of the wheel, ring, knob, or the like

Remote control assembiv 300 may include the ability lo pre-program basal rates,
bolus alarms, delivery hmitations, and allow the wser o view history and {o establish user

preferences. Remote control assembly 306 may also include a glacose strip reader 312
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Pring use, remote control assembly 306G may provide msimctions {0 the infusion
pump assembly via a wireless comaupucation channel established between remote conirol
assembly 300 and the mnfusion punp assembly.  Accordingly, the user may use remote
conirel assembly 300 10 program / configure the infusion pump assemblv. Some or all of
the connpunication between remote control assembly 300 and the infusion pump assentbly
30 may be encrypted to provide an enhanced level of security.

in the exemplary embodiments of the user mterface, the user interface requires user
confirmation and user mput. The exemplary embodiments of the user interface are centered
on ensuring the vser knows the effect of various interactions on the pump., Many examples

will be presented throughout this descriphion ol the pump communicating the result of the
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gser’s actions to the user. These features ensure the user understands thelr actions and
therefore, smparts greater safety onto the wser.  One such example 1s throughout the
exemplary embodiment of the user mterface, where the user presses the back buiton on a
screen after a value has been changed, the user interface displays the Cancel Changes
confirmation screen, as showsn in FIG. 6, IF the user selects “Yeg”, the user interface
discards any pending changes, closes the confirmation screen and goes back 1o the previous
screen {1, the screen previous to the screen where the user pressed the Back button).
When the action selection is “No™, on the “Cancel Changes?” confirmation screen, the aser
presses the enter bution or other depending on the embodiment, and the user interface closes
the confinmation screen and returns to the screen with pending changes.  This feature
prevents the ountcome where the user assunes the changes have been mmplemented, but in
fact, they have not been. Thus, this feature prevents that civcumstance and ensuares the user

understands that the changes have not been implemented.

Power Up

Generally, an infusion pump is used for therapy by a user almost contimumusty, with
some exceptions. Thus, from the time an infusion pump is “powered up™, 1e., a battery is
mseried mio the pump and the purnp is “Setup” for use for therapy, the infusion pump
remins on and in mwany cases, conneciad to the vser by way of a cannula. Ofientimes; a
gser will “disconnect”™, Le., disrupt the uid conpection of the tubing lo the cannula, for
short and predicied periods of time. For example, users often disconnect while changing the
cannula, changing the infusion set, changing the reservoir, prinung the tubing,
bathing/showering, undergoing tesis such as an MR, or otherwise being exposed io harmful
forces, for example, electromagnetic forces, or, m some choumstances, while exsrcising o0
being exposed 1o potentially corrostve water, for example, saltwater.  There are many
additional circumstances where users may disconnect. However, generally, these
disconnection events are planned and the aser understands they will not receive therapy
from the infusion pump while disconnected from the pump.

Thus, once infusion pump therapy has begun with a given pump, the user will
remain connected and will fikely recetve thewr therapy from the infusion pump untif and
unless the infusion pumyp is replaced by another form of thevapy, for example, another pump
or multiple daily injections.

The power up user interface 1s visible when a battery is mserted mio the infusion

pamp. I the infusion pump has been w use by the user prior to the battery changs, then the
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pamp will intialize. I the pump had not been previousty used by the user (1.e., the pump is
new to the aser), on first ase of the pump, the user interface avtomatically guides the user
through programmable settings that must be umtialized before insulin delivery or other fluid
therapeutic delivery may occur,

S Referring now to FIG. 5A, alter the nitialization period, the user interface advances
to Time and Date Wizard, which takes the vser through the TIME/DATE, SET TIME and
SET DATE screens, and then advances to the Honte screen {as also discussed with respect
io FIGS. 10A-10E). As shown in FIG. 3A, if a valid tinee 15 detected, the default selection
for the user is “next” on the TIME/DATE screen 888, wherein the user imterface proceeds to

10 an imtializing screen $62 then to the Home Screen S04,
However, referring now to FIGS. 5B-3C, if the system does not detget a vahid time
and date, the Time and Date Wizard shall display the TIME/DATE screen with the Time
values set to dashes (-} to indicate that no values ave corrently set. The Date value s not

displaved until a valid time has been sst.

—
i

Amongst pther advantages, where the system delects a valid TIME/DATE, the Tune
and Date Wizard antomatically fills the TIME/DATE with the detected valid TIME/DATE,
However, the system still ensures that the user reviews the detected TIME/DATE and
presents an opportunity for the user to change the TIMEDATE if the TIMEDATE on the
screen s incorvect. In fact, in the exemplary embodiment shown, the system will not
20 complete mnitalizing and will not advance to the Home Screen until the user has selected
“next”, i.e., affirming the TIME/DATE s acceptable.

Conversely, where an invalid date ts detecied, the system does not automatically fill
the TIME/DATE but rather requires the user to do so. Thus, the user interface system, in

the exeniplary embodiment, requires the user to abways review the TIME/DATE.
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Some embodinents of the user tterface include a Trainer Mode. This mode 13
generally used when a user or caregiver 15 intially using the punp and thus may take
addittonal time to veview and enter information into the user interface. The Tramer Mode
allows for the user to select a duration that the user interface will disable timeouts. In
normal mode, the user mierface otherwise includes timeouts as a power conservation
30 measure, where the soreen will timeout at a preset Interval of user inactivity. However, in
this embodiment, the timeouts are disabled. I the exemplary embodiment, when the
Trainer Mode is mitislized, a”duration™ 1s set by the user or caregiver, for example, 2 hours,
and drring this duration, timeouts are disabled.

User Setup
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User Setop includes many features 1o the user and those used by the punyp for
therapy. These inclade bt ave not limied to setting the: paring with a companion, time,
date, ume/date format, time format, glucose units {mg/dl vs. mmol/L), language, blood
zlucose targets by time of day, basal rate by tinie of day or preprogranyned title, nsulin

S type, duration of action of insulin, cursor preference, magnily preference, bolus button,
bolus and basal Bimits, 1 U Drop™ {one untt drop), display/bution side, carbobydrate to
mnselin ratio, alarm featores including alarm types where options exist, sensitivity (o
occlasion, inactivity alarm, therapy lockouts, care comments and resminders.

As discussed above, m the exemplary embodiments, the infusion pump system

10 includes a controller or companion device, for example, similar to one described above. In
these embuodiments, at Power Up, i the pumyp is not cwrrently paired and not fully inittalized
the user 1¢ first prompted to par the pumyp with a remote control device, Le., a controller or
Companion, as discussed above. The user may choose to skip this option, for example,

where the user does not desire to pair with a companion device. In this case, the user

—
i

interfave advances the user i other Setup screens.

Referring to FIG. TA, i the user chooses to inttiate the pairing {by selecting OK});
the user interface displays the PUMP Searching for Companions screen (i should be noted
that where the pump is an embodiment that does not include a display, the Companion will
be the only screens dormyg the pairing process. Thas, stmilar screens will appear on the
20 Companion only). The remote Companion must be in pairing mode for the paiving to be
completed. Thus, for pairing an infuston pumyp with g Companion, both devices must ben
pairing mode. This feature serves as one of many safety features during the pairing process.
Requiring both devices to be in paming mode ensures an infusion pump is not “hijacked” by

a non-intended Compamon. 1f the pairing fails or 15 cancelled, when the user selects OK on
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the Pairing Failed or Pairing Cancelled warning screen, the user mierface displaces the
STEP 1 screen on the Setup Wivard and sels the Radio setting 1o “OI". Thus, where the
system is not paired, the pump vser interface sutomatically turns the radio off and proceeds
to continue Setup Wizard.

Referring now to FIG. 7B, to pair a punp and Companton devies for rentote
30 commuucations, the pairing process requires aser interaction on both the pump and
Companion. In the exemplary embodiment, the user interface displays the PUMP
“Searching for Companions” screen on the pump when the user selects and accepts the
“PAIR DEVICE” item on the “SETUP” screen. The user selects the “PAIR DEVICE” item

t0 mibate the pairing process with and begin searching for a remote control Companion
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device in pairing mode. On the Companion, the user selects “PAIR PUMP” on the

<

“SETUP” screen, then selects the “Yes” action selection on the “Is pump ready?™
confirmation screen. Before selecting “Yes™, the user peeds (o start the search on the pump.
Thus, in pairing mode, both the infusion pump and the Companion must be in pairing mode,

S sunultancously, for the pairing mode o commence.
When the user selects the “"PAIR DEVICE™ item on the pump “SETUP” screen and
presses the enter button, the user inferface; 1) turas on the radio i1 15 turned off; 2} mitiates
a search for Companion devices that are in pairing mode (whete painng has been initiated
on the Companion}; and 3) displays the “Searching for Companions”™ pairing screen.
10 Referring now to FIG. 7C, the user interface displays the PUMP “Found Companion

>

“{Companion Serial #}7 screen on the pump following the PUMP “Searching for

Compamions” screen, when a Compamon in pairing mode has been foand. The serial

[

muwmber of the Conpanion is displayed on the screen in place of the “ {Companion Serial

#4177, This screen mndicates a Companion in pairing mcde has been found, but the paring has

—
i

a0t been completed. The user mast confirm the paring on the Companion device for the
pairing process to be complete. This feature ensures the user has an opportunity to confivm
that the punp found is indeed the pamp in which the user intends to pair with the
Companion device,

The user interface displays “No Companions Found™ warning screen on the pump
20 when the user intinted pairing, and the search for Companions m pairing mode failed after
searchung for approximately | minuwte. In other embodiments, the amount of searching time
may vary. The pamp aser interface, m the exemplary embodiment, turns off the radio and
warns the user when no Companions were found aller searching for Companions for a

defined time pertod withowt button press interruptions {See FIG. 7D). This ensures that
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where pairing mode has copmmenced on one side, for exampla, on the Companion buf not
the pump, a timeout pertod will end the pairing mode.
Referring to FIG. 7E, the user interface displays the PUMP “Paired

Tt

with{Companion Serial #}” screen on the pump when the pairing has been confirmed on the
Companion device. In the exemplary embodiment, the user interface displays an indication

30 to the user of the Companion device sevial number to which o pump Is paired when a pamp
and Companion have been successfully patred. This feature allows the user opportunity to
confirm the Companion serial mumber indicates the intended Companion is paived with the

PP,
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Once the “Done” is selected, where the puamp s fully inttialized, the punp will
proceed to the Home screen. Where the pump 15 not fully mibalized, the user interface will
display the Setup Wizard Step | screen.

Although the above embodiments are described with reference 10 the PUMP screens,

S sunilar screens are displayed on the Compamon throughout the pairing process.

During pasring, the user interface displays the "Paring cancelled™ warning screen on
either the pump or the Companion device, when the user presses a butiont on the pamyp while
displaying the PUMP “Searching for Companion” screen, or on the Companion while
displaying the COMPANION “Searching for Pamps” screen. If the pump or Compamon

10 were paired before attempting to pair them again, and the user cancelled the paring, the
existing pairmg is not lost.

Paining may be cancelled where the user presses 8 button on the pump or the
Companion while the “Searching for ... screen is displayed. Referring now to FIG, 7F, the

aser interface displavs an mdication to the user that the pairing process was cancelled before

—
i

the pump and Companion were suceessfully painng. Thus, the user will be aware that the
pamp and Companton may not be paived (in the exemplary embodiment, if the pump and
Comapanion were patred, a screen or andio signal will indicate same).
in the exemplary embodiment, the user interface displays the “Incompatible pump
found. Painng fatled”™ WARNING sereen on the Companion during the pairing process,
20 when a pump i patring mode 15 found that has a senal number that indicates different
glucose units than the units configured on the Companion {i.e., mg/dL vs. munolL). Asa
safety feature, the user mterface considers a pump and Companton with different glucose
anits incompatible and disallows pairing the two devices. When the aser attempis to pair

the pump and Companion with different glucose untis, any previous pairing is lost.
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Either after pairing is completed or once patring has been skippad, the user
completes the “Selup Wizard”, sefting various features of the user interface.

As discussed shove with respect to FIGS. $B-53C, because the infusion pump
delivers insulin {or another fluid) based on time of day (in the exemplary embodiment,
however, in other embodiments, the pump may deliver based on another critena, for
3 example, every “2 hows”, or “once datly”), it 1s important that the time settings are
sccurate. Also, in the exemplary embodiment, the pump device logs a history of msulin {or
other flud) delivery. Therefore, it 1s important that the date seltings are accurate. When the
user [irst mtiahizes the pump, or when the system does not detect a valid time, the Current

Time settings have no defaplt values, and the vser interface veguives the user to set the
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current time. Addittonally, when the user changes the batiery f11 the puanp, the user
interface requires the user to review the settings for the Qivent time to ensure that they are
aecurate.
After the user has set a valid time, the time is continuously updated by the device’s
S real-tirne clock. After the device has [ully intnalized, the user may change the corrent time
by enterng either the Setup Wizard or the Tune and Date Wizard through the SETUP
SUEFOEN.
if the user changes the tme andfor date on the pump and then accesses the user
interface on the Companion device, the time and date on the Companion is synchronized
10 with the pump’s tinte and date, and a warning screen s displayed on the Companion to
indicaie the time on the Companion has been changed o the pump time.
When the user first initializes the pump, or when the system does not detect a valid
date, the Current Date settings bave no default values, and the user interface requires the

user to set the currant date.  Additionally, when the user changes the battery i the pump,

—
i

the user interface requuires the user to review the setiings for the cwrrent date to ensure that
they are accurate.

After the user has set a legal date value, the date 1s maintained and updated by the
pump’s real-time clock. If the user enters a non-legal date, then the pump will indicate
same with an audio andfor visual indication that the date 13 not aceepted.  After the device
20 bhas [ully initialized, the user may change the current dute by entering either the Sewp
Wizard or the Time and Date Wizard through the SETUP screen.

The user interface inchudes a preprogrammed Hst of “legal dates”. These may be
based on the Gregoran calendar, or within any other pre~-definable parameters. These may

include, for example, but not limited to, the manber of days fov particular months, the years
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in which a date of Feb 29 iz a fegal date. In the exemplary embodiment, the user interface
may only allow these parameters to be changed al a svstem level, Lo, not by the user.
However, in other embodiments, the user interface may allow the user to change the
pargimeters.

In the exemplary embodiment of the pumy, as discussed above, the pump s au
30 inschn pump. The insubin concentration valoe (Units/iol) is preprogranyned o be “LHOO”
and cannot be changed by the user. This is a safety measure, as generally, a user on insulin
therapy uses L1060 msulin. However, in vanious embodiments where gither a different
insulin therapy is contemplated, or, if a different fhad ts mfused, this feature may require

user imput to specify the concentration of the fhad.



WO 2009/146080 PCT/US2009/039169

I3
Lk

Redated seitings that the user may spectiy mclude the insalin type and action tame.
The user interface uses these settings to determive the amount of Insulin on Board or
“HOB”. 108 relers to a number which serves as a gauge to the “action™ of the insulin
currently in the user. The gauge is comparing the action avatlable to a quantitative “amount
S of msuhn”™ currently 1o the user. Thus, as the Action Time and Insuhin Type are used o
calonlate JOB, which {5 used, as described later, i bolus caloulations, it s oritical thig
information be entered.
When the pumyp is fully imitiahized, the user may change the insulin settings by
entering the Setup Wizard through the SETUP screen, or by selecting INSULIN on the
10 SETUP screen. Referring to FIG. 8A, the exemplary embodiment of these screens are
shown.
Referning now to FIG. 8B, the user interface opens the SET TYPFE edit item screen
when the user accepts the Type item on the Insulin Profile select item for edit screen, and

Magnifv is set to On. “Magnfy” refers to an option n the exemplary enmbodinient of the

15 aser mierface, whers the user may prefer that the text in the curser and in various screens,
be “magnified” s0 as to be better visible. Various embodiments of this feature may be used
in the user iterface, including those described m pending U.S. Publication No. US-2(0&-

G 779040, published July 24, 2008 and entitled Medical Device Including a Shider
Assembly, which is berein incorporated by reference in ils entivety.

20 When Magmfy s “Off", or when the gser accesses the screen on the Companion
device, the user inferface opens the Type dem for editing. The Type value wentifies the
type of insulin being ased. Two options are available 1y the exemplary embodiment, either
Rapid or Short. In various other embodiments, additional options may be pre-
programmable and selectable options.

25 The exemplary embodiment of the user mierface mcludes various safety features

related f0 the INSULIN PROFILE streans. For example, when the Type jtem on the
INSULIN PROFILE screen s open for editing and the user presses a sofi-key button for
“Next™ or “Done” action selection, the user interface will either: 1) accept and close the
selected value; or if the user changed the Type value, the user interface will change the

3 Achon Tome value to dashes and display & warning message in language dependant text:
“Dashed items must be set”. This is to prompt the user that an Action Value must be
enterad; or, 3} if the user did not change the Type value, select the action selection, save any

pending changes and advance to the next screen.
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Referring to FIGS. YA-UB, in the exemplary embodiment of the user interface, the
aser mav configure display settings for the pump to have the user interface screens onented
such that the enter and back buttons, for example, are either on the right side of the LCD
display, or the left side. Additionally, the device uses screen timeouts (0 couserve energy

S by wrning off the display and entering mto a low-power sleep state when the user has
stopped mteracting with the device within a period of ttime. The user configures this
timeout value as part of the display settings. Screen timeouts are not in effect until after the
pamp is fully mitahzed.

Another display setting that the user may configure is the whether to displav an

10 gctivity-based home screen or an information-based home screen. The Home screen is
further described below with reference to FIGS. 10A-1UE, In the exemplary embodiment,
the user interface allows the aser to access the display settings for the pump through the
Setup Wirard STEP 2 soreen, by advancing the DISPLAY screen. The display settings that

also apply to the Compamon are accessible on the Companion by selecting REFERENCES

—
i

on the SETUP screen.

Referring to FIG. 9A, the user interface allows the user 1o sel a duration value for
the timeout feature of the display. Additionally, the user may select the home screen feature
using the DISPLAY screens.

Referring now to FIG. 9B, the user interface includes a featare which allows the user
20 to configure the display onentation of the user interface screen on the pump as # velates to
the position of the buttons (.o, referring to FIG. 1A, the swiich assembhes 108), For
example, the user interface allows the user to designate whether the buttons are on the left
of the display, or the right. In the exemplary embodiment, the user interface may have a

defanlt setting, for example, buttons on right or buttons on left.
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Referrmng now to FIG. YA, the user mierface opens the SET BUTTONS edif tem
screen when the user actepts the Butions item on the DISPLAY select vem for edit sereen,
and the user-programmable settmgs for Magnify is set to "On”. When Magnmify s “Off", or
when the user accesses the screen on the Companion device, in the exemplary embodunent,
the user interface opens the Buttons item for editing. The user accept the Buttons item to
3 configure the device to orient the user 1terface screens such that the buttons are either on
the right of the LCD display, or on the left. An exemplary embodiment of the BUTTON
screens are shown in FiG. 9B.

The abibity of the user to set the side of the buttons allows the user to customize the

pump to their preferred hand. Thas, this is an advantage for ease of wse to the user.
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Additionally, m some embodiments of the infusion pump, as shown in FIGS. 1A~1F, where
a stider OO may be used as input device, the ability of the user to set the user interface such
that they are free to use thew preferred hand in all inputs is an advasiage and may allow the
user to be more efficient and safe in the handling of tnputs to the pump.

S In the exemplary embodiment, the user iaterface sncludes a bolus caleulstor. The
user ymust provide particular mput sformation regarding thewr therapy into the user interface
while using the bolus calculator option. However, in some cases, the user may choose to
enter this information in advance throagh Setup screens. The information entered in
advance may then be ased in any calculators requuiring this information. However, the

10 information may be entered at the time of the use of the caleulator.
The mformation used by the caleulator i1s typically based on a user’s medical team’s
recommendation. The bolus caleudator requires this informanon. In addition 1o the
INSULIN screens discussed above, the user may also enter information regarding “1U

DROP”, carbohydrate ratios andd Blood Glucose targets.

—
i

Referring now to FIGS. 11A-11B, varous U DROP screens are shown according
to an exemplary embodiment. In the exemplary embodiment, the user may set from { 10 24
TU DROP values based on the time of day. In addition, the user may set from | to 24
insuiin {0 carbohydrate ratios (Le., LCHQ) based on the time of day, However, in various
other embodiments, the user may set more than 24 U DROP values {and/or ECHO values),
20 and may also specify the day of the month or the day of the week, amongst many additional
factors that may be specilied. The 1U DROP values are known insulin sensitivity values
{i.e., how much msulin causes how much change) for the user. The ECHO value defines
the defanit ravo of carbobydrate grams to 1 Unit of insulin for a specified time peniod. The

U DROP value is used to caleulate how much insulin the pumyp nay recommend the user
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deliver to bring the user’s blood glucose value fo a desired level The 1U DROP values
may be programmed on the hour. In some instances, the U DROP value may not have
been previously set by the user. In these cases, while using the bolus caleulator eption, the
user may specify the 11U DROP value when programming a correction bolus.

in the exemplary embodiment, and as may be seen in FIGS, 11A-11B, the user
30 interface may allow the user to program 1 to 24 corvection factor valaes, based on the time
of day, that estimates how much change o a user’s blood ghucose level is effected by 1 unit

of msulin,
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The LOHO value may be used in bolus calculations where the user enters an amount
of carbohydrates and the bolas calouwlator suggests an msulin dosage. Further, the LCHO
may be used during a corvection and food bolus calculation,

in the exemplary smbodiment of the user interface, the user mterface allows the user
to define the Increment of insalin Usnits that will be used for each chick of the slider when
debvering either a normal bolus or an extended bolus through the user mterface bolus
scresns. Addiionally, in the exemplary embodiment, the user msterface allows the user to
define the Increment of insulin Units that will be used for each click of the shider when
seiting or editing a Rate valae for a Basal program.  In various embodiments, in additon to
the shder, the Increment may be used to define the Increment of nsuhin Units used for each
press of a bution or each siep movement of a jog whael, for example. However, the
Increment function may be wsed in varions embodiments to apply to any inpat device or
assembly desired.

The Increment fteny allows the user to custonuze the user interface for thawr general
therapy needs. For example, the user inderface may allow the user to select an merement of
AU, U005UT, or Y100 for example. Thus, a user having a thevapy that typically
includes bolus or basal program amounts of “0.30U7 may select the “0. 10UT Incremest,
whereas a user having a therapy that tvpically includes bolus or basal program amowss of
“10.0UT may select the “1.00U™ Increment. Thus, this allows for more efficient use by the
user in delivering thewr therapy.

The user interface includes an option for SET TEMP, 1o, setiing a temporary basal,
In the exemplary embodiment, the SET TEMP option inchades the option of the user setting
or conliguning the temporary basal amount in terms of delivery rate (Le., Umishour), or
terms of a percemage of the active basal program mate. Thug, in the exemplary embodiment
a user may define the temporary basal rate or may request a temporary basal reduction,
based on the carrent basal program.

Referring now to FIG. 12, the user mterface addionally mcludes, i the exemplary
embodiment, a LOCKED FTEMS settings feature which allows the user to lock or unlock
certain features of the device 1o restrict access to those features. These features include, bug
may not be lmited to:

] the basal menu features that allow the user to activate an existing basal

program, start temporary bases, edit, delete or rename an existing basal

Programg
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23 the bolus features that allow the user to deliver one-button, normal,
extended, ond daal boluses;
3 the prine feature allowing the user to prime the punp.

Thas, in the exemplary embodiment, the user interface allows flexibility by allowing
S the user t lockout festures separately, rather than either Jocking the whele pump, or

unlocking the whole pump. This feature may be advantageous with respect to child users or
other users that may not be capable of making therapy decision, but may. when necessary,
need access (o prinung or basal changes.

in the exemplary embodiment, the user interface inclades various features that

10 inform the user when various screens are exited or information is missing. These features

ensure the user knows the mpact of their actions. For example, referring now © FIG. 134,
in the exemplary embodiment, when initializing the device settings, the aser must set values
for any defandt settings that have no initial value, i.e. i1 the exemplary embodiment, those

settings displaved as dashes, before advancing to the next screen. The user miterface

15 displays the Warning screen “Dashed Hems must be set” when the user fais to complete
these settings. In particular, in the exemplary embodiment, this Warning screen will appear
where the user:

1} when initighzing device setting values through the Setup Wizard and the user
presses the back button the STEP 1 acreen;

20 2} when programming a tempovary basal or a bolus, when any tems are set o
dashes on the screen and the user accepts the “Activate™ or “Deliver”™ action
selection:

3y when mitiahizimg device setiing values in the Setup Wirard for the following
when the user accepts the “Next”, "Accept” or “Done” action selection:

28 - The TIME/DATE screen when either a time or datz has not been set.

- The CURRENT TIME screen when all fields of the time value have not
been set .

- The CURRENT DATE screen when all fields of the date value bave not
been sef.

30 - The INSLILIN PROFILE screen when a valoe has not been set for the

Time ttent.
- The CARB RATIOS BLOCK n streen when a value has not been set for

ONE OF More Hems.
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«  The 1U DROP BLOCK n screen when a value has not been set for one or
more items.
- The BG TARGET BLOCK o screen when a value has not been set for
ong or more ilems.
S - The DAILY basal program BLOCK 5 screen when a value has not been

sef for one or more iems.

Referrmyg now to FIG. 13B, while the device 15 in a delivery mode, the user
interface, i the exemplary embodiment, prevents the user from changing certmin settings.
10 For example, when the user selects and accepts the BASAL LIMITS or WIZARD item on
the SETUP screen, if the basal 15 currently ronning, the user imterface displavs the warning
“Stop delivery before using this function”™. Additionally, when the user selects either the
Time or the Date values on the TIME/DATE screen when basal delivery is in progress, the

user interface will display this Warning, This s a safety feature m the exemplary

15 embodiment of the aser miterface. Where a user change or edit may cause confusion during
delivery, for example, a rate change of a basal profile while that basal profile s delivering,
or changing the TIME/DATE wiile m delivery, the user interface may use the Wanung
screen shown i FIG. 138, In the exemplary embodiments, additional featyres may not be
changed during delivery. These inchide but are not imited 1o lockowt features.

20 Referring now 1o FIG. 144, in embodiments where a pumip and Companion are
paired, there are various changes that, made on the Conpanion, may not be sccepted by the
pamp. For example, when the user sets the time and date through the Companion-specific
time/date screen, if the Companion is paired with the pamp and the pump s delivering
basal, in the exemplary embodiment, the pump cannot accept a new time, and the

25 Companion displays the warning “Thne and date cannot be saved on pump™. Once the

panp and Companion are commumnicating, upon background synchronization, the pump

time will be sent to the Companion, and the Companion will display the warning

“Companion time changed to pump time”. This warning screen may be used in many

different ke scenarios to inform the user both that their requested changes have not been
30 made, and when the change has been made. Thas, the aser is informed of the outcome of

their actions and thas 1s regularly aware of the impact on the pump.

Referring now to FIG. 148, i the exemplary embodiment, the user interface may
display a warning on the Companion when the user exits the Companion PREFERENCES

screen, and the pump is either busy or communication with the pump s down. Thus, the
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wser s aware that thewr preferences have 1ot been saved onle the pump, and thus, know that
they should re-enmter those preferences at a ime when commuummcations are restored.

Referring now to FIG. 15, in the exemplary embodiment, the Companion may be
configured to enable & temporary lockout from certain functions, for example, functions that

S alfect starting and stopping delivery on the pump. However, addibonal functions may also

be locked out temporarily 1o some embodinments. The THERAPY LOCKOUT settings
sereen, shown m FHG. 15, allows the user (o tum the lockout on, and to specify a daration
for the lockout to be m effect. If the user chooses a duration of “Ongce”, the lockout is
effect unti] the user selects Unlock on the THERAPY LOCKOUT Unlock screen.

10 Referring now to FIG. 16, the user interface allows a user to turn the radio off when
the pump is paired with a Companion. Changing the setting on the pump turns off the radio
ouly ou the pump; sinularty, changing the setting on the Companion turns off the radio only
on the Compamon. This featare allows a user to turn the radio off in cases where radic

conununication when desired, for example, when radic conununication between devices is

—
i

not advisable, alfowed or safe.
Home screen

Referring now to FIGS. 10A-10E, in the exemplary embodiment, the user interface
opens the SET HOME edit #emn screen when the user accepis the Home item on the
DISPLAY select tem for edit screen, and the user-programmable setting for Magnify 1s set
20 0 "0n”. When Magmify s “Off”, or when the user accesses the screen on the Companion
device, the user inferface opens the Home ttem for editing, The user accepts the Home #em
io specify the content of the Home screen as etther information-based or activity-based.

The Home screen provides access 1o device features and displays information about

the status of the pump and the delivery. The Home screen may be configured to display an
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activity-based menu (1.2, Activity-Based hone scregn), or to display imformation about the
current defivery status and last bolus miormation {Le., Information-Based Home sorean).
The Home sereen is configured through the PREFERENCES option on the SETUP screen.
Still referning to FIGS. 10A-1GE, 1n the exemplary embodiment, for both the
Information-Based and Activity-Based Home screens, the user mterface displays the current
30 time as maintaned by the device™s real-time clock, icons that provide an indication of the
remaining battery capacity and insulin volume {or reservolr volume), and the amount of
{08, In some instances, a greater-than or equal to symbol mav be displayed next to the IOB
label. Specifically, if the bolus log contains a corrapt record, or if the {ime has been lost and

needs to be set al powerap, the bolus log wremitialized. However, simply replacing the
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battery does not erase the bolus log when there is a valid time and date at powerop.  Thus,
the 10B is not lost due to a battery being replaced and in the exemplary embodiment, on the
Activity-Based Home screen is ndicated to the user each mstance the pump display s
shown, This feature in the exemplary embodiment imparts to the user clearly and
S efficiently the amount of IOB such that the user may use this information in thewr therapy.

Additionally, as the OB is vot lost when the battery 1s replaced, the user may relv on bolus
calculators and other indications on the display by the user interface, for their therapy,
withot interruption. However, in some embodiments, the 10B may timeont in certain
stuations, for example, where the pump determines that power was lost for more than a

10 threshokd thme or if the pump is unable (o detenmine the date and time, or the smount of
time i which the pump did not have power. Thus, a correct or true determination of the
108 may not be possible in these circamistances. However, in the exemplary embodiment of

the infusion pump, the safety processor maintains the date and time of the devices. Thus,

108 recovery is possitrle because of the internal clock.

—
i

Additionally, i the exemplary embodiment, the IOB may also be recovered after a
reservoir change.

Sull referring to FIGS, 10A-10E, i the exenplary embodiment, when the magmiy
setling s “Of” on the pump, the cursor type on the Information-based Home screen always
is displaved as Highlight regardless of the Cursor setting. This allows for the screen
20 selection to always be distingusshable.

In the exemplary embodiment, when delivering an exiended bolus, the bolus section
of the Information-Based Home sereen displays the detadls of the running extended bolus,
inclading the amount that has been delivered, the full progranumed amount, and how much

time has elapsed since the start of the extended bolus. I an extended belus is stopped
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hefore any of the extended bolus msulin has been delivered, the Last Belus information on
the Home sereen may be updated to reflect the previous bohus that delivered greater than
(.0LL However, in the exemiplary embodiment, where the user power cycles the pamp {i.e.,
the power supply is removed and replaced, this may occur when the user is changing the
battery, L.e., removing the first power supply and replacing the first power supply with a
30 second power supply, or removing the first power supply and replacing i back into the
pump), and an extended bolus that was stopped before any insulin was delivered is the last
holus in the history, the Last Bolus details on the Home sereen reflect that extended bohus.
Addwionally, i the exemplary embodiment, the user interface displays the last bolus

details on the Information-Based Home screen as follows:
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1) The last non-zero bolus 1s displayed in the history if that bolus occurred after the
most recent power cycle. If there are no boluses i the history other than a zero
extended bolus, the user interface with display “Nong™,

2} The most recent bolas in the history 15 displaved which may be an extended

S bolus of 0.0U, if a power cycle oecurred more recently than the last belus.

3} Il there are no boluses o the history, the user interface displays “None™

Thus, in the exemplary embodiment, the user interface proves quick access to
starting and stopping basal delivery, starting a temporary basal, and switching bagla
10 programs on the Information-Based Home Screen. Additionally, using the Information-
Based Home screen, the user the user interface provides quick access to bolus features
(when iy delivery mode). Also, the user interface displays may display a greater-than or
equal to symbol to the right of the [OB label on the Home sereen when any of the following

arg true;

15 1) The Bolus date for the entire action time period is not available;
Iy More than s predefined namber, ez, 10, boluses were given within the action
fune;
3} There is no bolus history, and less time than the dutation specified by the user-
programmable action time has passed since the bolues log was intialized;
20 4} The IOB amount is great than a predefined number, e.g., 300.
Thus, in the exemplary embodiment, the user interface provides information
regarding IOB where that mformation is safe to provide within a predetermined threshold.
That is, the user interface ensures the user has access only to information on which may be
25 orrect and safe for the user to base therapy decisions.

Alert and Recoverable Alarm Notification
For purposes of the current deseription and i the exemplary embodiments descnbed
herein, notifications inchude algrms, alerts and renunders. Alanms are either recoverable or
non-recoverable. Alerls, reminders and recoverable alarms potify the user of conditions that
30 may affect normal operation of the pump that the aser may need to address. For alerts, the
user generally has some pertod of time in which to address the condition; whereas
recoverable alanms stop delivery and shonid be addressed as soon as possible.
Now-recoverable alarms may also be referred to herein as system alarms. For

recoverable alarms, the wser may physically correct the problem (1.e., change the battery,
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replace the reservolr, ete.), and through the features of the user interface, the pumyp may
resume delivery. Svstem alarms are no recoverable via the user mterface. System alarms
stop all processes, meluding delivery, and render the user interface unusable.
When the user interface is displaying a screen other than the Home screen, or when
S awnonnal bolus or device prime is 1 progress, in the exemplary embodiments, slert and
alarm notifications generated on the pump are saspended. I a normal bolus or device prime
1S in progress, the user interface presents the notification after the prime or nornal bolus
completes or 1s stopped, either by the user, or in the case of a recoverable alarm, the alarm
condition stself stops delivery. If the user interface is displaying & screen other than the
10 Home screen, the notification is suspended until the user interface transitions to the Home
screen. When a recoverable alarm that stops delivery 15 suspended, the user niterface
suspends fust the nottfication; the delivery 13 stopped as soon as the alarm condition is
detected.

in the exemplary embodiment, when nyore than one notification is pending, the

—
i

notifications are presented in order of privvity. Also, in the exemplary embodiment, whare a
Companion is used with an infusion pump, all of the alerts, alarms, and remunder screen
described herein are generated on the pump. 1f an alent or recoverable alarm condition
occurs when the user interface is displaying the Home screen, the user interface produces
the attention sequence on the pump and displays a notification screen that described the

20 condition. Ifthe pump is asleep, it wakes up to display the notification. If the pump is not
fully configured, notifications are suspended on the pump and are vot sent to the
Companion. When the Companion is awake and displaying the Home screen, i thereisa
notification being displayed on the pump, the notification also s displayed on the

Companion. The user may silence the notification on either the pump or the Companion.
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in the exemplary embodiment, when the Companion is displaying a screen other
than the Home screen and the Companion receives a notification from the pump, the
Companion displays a Hashing notification bar at the top of the screen that indicates there s
a pending notification. When the user interface returns to the Home screen, if the user has
aof already silenced the notification on the punyp, the notification is displayed on the
3 Companion.

Alert and recoverable alarm notifications are accompanied by audio or vibratory
feedback on the pump, referrad to herein as the atiention sequence. In the exemplary
embodiment, the sequence siatls as g single tone (sounded from the safely processor

speaker), pause, triple tone {sounded from the HR processor speaker) sequence {or three
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vibrations when feedback i3 set to vibration). The sequence repeats every 15 second, in the
exemplary embodiment, but 1n some embodiments, may repeat wmore regularly or less often,
uitiil the device times out or antil the user interacts with the device., After a device time o,
if there is no user mteraction within 1 mimte {in other embodiments, this duration may be

S longer or shorter), the user interface wakes up the pumnp and repeats the notification using
an escalated attention sequence: when the feedback is set to vibration, feedback switches 1o
audio; i the feedback was andio, the audio sequence escalates to a single short ton (from the
safety processor speaker), paase, single long (siren) tone {from the H¥ processor speaker)
seguence. The siven tonie 1s an uninterropted succession of tones of increasing frequency.

10 Once the feedback has been escalated to siren, subsequent sounding of the attention

sequence rotates from vibration, to audio, to siren. 1f the user mteractls with the device after
the attention sequence has been escalated, the next time the attention sequence 15 sounded, 1
reverts to the onginal atention sequence feedback. If the notification is sounded for 15

minutes without user interaction while the pump is in a delivery mode, delivary is stopped

15 and ihe Inactivity Alarm notification is generated.
in the exemplary embodiments, whes the user accepts the “"Clear™ action selection
on a notification screen, the notification is cleared and the user mterface closes the
notification screen. When the purmp checks again for the alert or alarm condition, if the
alert or alarm conditton still exists, the notification is repeated.
20 When the user accepts the “Sleep Time” item on a notification screen, the user

interface displavs the SET SLEEP TIME or opens the Sleep Time item for editing where the
aser may program the sleep time value. Accepting the “Sleep” action selection on the
notification screen disnusses the notification for that user-progranumable amount of time (15
nunutes 1o up to 12 hours, depending on the notification). The user iterface postpones

25 checking for the condition or presenting the reminder alert again unuil the amount of thime
specified m Sleep Tiums has passed. I the user changes the clock time during the slegp
period of an alert, the alert expivation time s adjusted accordingly, so that the alert {or
check for the alert condition) is repeated when the amoumt of itme 15 adjusted accordingly,
so that the alert (or chack for the alert condition) is repeated when the amount of time

30 specified in the Sleep Time has elapsed, regardless of the clock thme. In the exemplary
embodiment, a date change has no effect on the expiration time of a rewminder that has been
slept.

With respect to clock time and date adjustments, in the exemplary embodiment,

when the user changes the pump clock time or the date, the pump user iterface adjusts the
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expiration time for all sleeping aleris, except the low insulin alert, to a time equal 1o the
current expiration time plas (f time or date was adjusted foreard) or minus (if time or date
was adjusted backwards) the time or date adjustment, However, i the exemplary
embodirment, as discussed herein, to change the clock time, basal delivery must first be

S stopped. When basal delivery is again started, both sleeping pumyp idle and low msulin
alerts are reset.

With respect o the date, when the yser changes the pump date forward in time, the
pamp user interface generates a reminder alert for all wser programmable remuinders that
erther have been cleared or have not vet expired {excluding reminders that have been slept).

10 When the user changes the pump clock time only (no date change) to & time carlier than the
time of a cleared user-progranunable reminder alert, the pump user interface shalf reset the
repunder alert.

In the exemplary embodiment, when the pumnp clock time 1s changed 1o a thee later

than the yser-programmed times of 8 vser-proprammable reminder alert that has not yet

—
i

expired {1.e.. has netther been cleared nor slept} the user mterface generates a reminder alert
notification.

Where an alert, remmnder or recoverable alarm condition cocurs on the pump when
the user interface is displaving the Home screen, the user interface produces the attention
sequence on the pump and displays the notification screen that describes the condition.

20 Refernmg now o FIG. 17, examples of alert, reminder and recoverable alamm screens are
shown, If the pump is In a sleep state, the user interface wakes up the pump to present the
aotification. With respect to embodiments inclading a Companion, in the exemplary
embodiment, on the Compamon, if the Companion is awake and displaying the Home

screen, the notification screen also 1s displayed on the Companion. If the Companion
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screen is asleep and the user wakes it up when the pump is displaying a notification, when
comumunicaiion with the pump resumes, the notification also s displayed on the
Compamon. The user interface allows the user to dismss an alert or renunder for a
programmable amount of time, which the user selects on the notification screen isell,
There may be a few exceptions, in the exemplary embodiment, of alert screen that cannot be
30 dismussed, but only cleaved.

Referring now to FIG. 184, in the exemplary embodiment, the user opens the SET
SLEEP TIME edit item screen when the user accepts the Sleep Time itent on an alert or
reminder notification screen. The wser accepts the Sleep Time item to define the pertod of

time for which to sleep the notification. Releming now to FIG. 18R, in the exemplary
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embodiment, the user may program up to six reminders (however, in some embodiments,
the user may program a greater number or remunders) specifinng a time of day and choosing
10 enable or disable the reminder, The user interface generates a reminder alert for enabled
reminders when the clock time changes to the user-progranuned time for the reminder. The

S expiration ime for all reminders that are “sleeping” is adjusted whenever the user change
the punp clock time andvor date, so that the actual amount of tme for which the alertis
slegping reflects elapsed time that maiches the user-specified sleep time. When the user
changes the clock time to a time later than the user-programmed expiration time for a
rerminder that has not expived, the renunder will be detected when the user returns 1o the

10 Home screen, and the alert will be generated. Additonally, if the user changes the date
forward, the pump user mterface generates an alert for all enabled remunders that are not
“sleeping” when the user returns to the Home screen.
For a bolus reminder, if the start of the normal bolus delivery (etther a normal bolus,

ot the normal bolus portion of & dual bolus} ocourred within 2 hours of an enables bolus

—
i

reminder time, the user interface clears the bolus reminder alert. I the start of a normal
bolus has not ocowrred within 2 howrs of the programmed bolus reminder time, the user
interface displays the renmunder aleri at the programemed time.

For a bolus renunder, if the start of a normal beolus delivery {(either a normal blus, or
the normal botes portion of a dual bolus) occurred with 2 hows of an enabled bolas
20 reminder time, the user interface clears the bolus reminder alert. 1f the start of the nonmal
bolus has not occurred within 2 hours of the programmed bolus reminder time, the user
interface displays the repunder alert at the progranmumed time.

in the exemplary embodiment, clearing a reminder does not disable the reminder.

The alert condition will be detected again when the reminder expires (when the clock

| 2
Ta

changes o the user-progranmumed time for the enabled reminder, or a time/date change
causes the reminder to expire). The user inlerface will generate the remunder alerd
notification unts the user disables the remunder through the ALARM SETUPR:
REMINDERS screen.

The user iuterface generates a raminder alert notification once a day for all user-
30 programmable reminders that are enabled, provided the user does not change the clock thme
t0 a time earlier than the reminder after the reminder already expired; or does not change the
date. When the user enables a reminder alert, if the user progranumed time is ater than the
current clock time, the aser interface penerates the renminder alert notification before the end

of the current Jd-howr pertod. Conversely, when the user enables a reminder, 1 the user-
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programmed time for the reminder is earlier than the current time within the curtent 24-howy
period, the user interface does not generate the reminder alert until the next day.

Referring 1o FIGS. IDA-19E in the exemplary embodiment, with respect to alarm
conditions, these inchide, but are not lintited to: "OCCLUSION ALARM™ "RESERVOIR

S ALARM” “BAD BATTERY ALARM", “NO INSULIN ALARM”, and “INACTIVITY
ALARM™,

Referring to FIGS, 20A-201, in the exemplary emtbodiment, with respect 1o alert
conditions, these inclade, but are not limited to: "LOW BATTERY ALERT”, “LOW
INSULIN ALERT” “INACTIVITY ALERT”, “PUMP IDLE ALERT™, “STOPPED

10 ALERT™ “CANCELLATION ALERT™ {ie., when the device times owt afler a value has
heen changed but not saved), "CHECK BG ALERT™ {when the CHECK BG care conunent
15 enabled, this alert is generated by the user tterface when 2 hours has elapsed since the
Last cannula prime), “SITE CHANGE ALERT™ alert { when this user-programmable care

conunent is enabled by the user, the user interface peneraies this alert when the amount of

—
i

{ime between the last canmuda prime and the time specified by the user-progranunabie
setting for the SITE CHANGE care conmment Frequency ttem elapses), and "INSULIN
TEMP ALERT™ (when this user-programmable care coroment 1s enabled, the user interface
senerates an INSULIN TEMP ALERT notification when the internal temperature of the
Pomp exceeds a threshold preset temperature, or is less than a threshold, preset temperature,
20 which, i the exemplar embodiment 18 6.8 +/- 3.6 degrees Falwenheit (36 +/4- 2 degrees
Celsius) and 37.0 +/~ 3.6 degrees Fabrenheit (2.8 +/- 2 degrees Celsiug) respectively, In the
exemplary embodiment, the infasion pump includes at least one temperatire sensor inside
the pump housing or pumip body {and either 1o the reusable portion or the disposable portion

of one embodintent of the infusion pump). In some embodiments, the infusion pump
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inchides more than ong temperature Seusor.

As discussed above, Remunders may be user-programumed by the user mio the user
interface. In the exemplary embodiment, six renunders may be programmed, however, in
other embodiments; & greater number of Reminders may be user-progranuued. Each
Reminder inchudes specified time for the reminder, a message and an indication of whether
30 the Reminder 1s “on™ or “off™. Thus, the user may set up different Renunders in the six
Reminder screens and save those settings, whether or not any of the Reminders are turned
on. On any ziven day, the user may turn on or off any of the six rentinders.

in the exemplary embodiment, the user interface presents a st of progranmmmable

values for the Message ttem, which include, but are not Hmited to: “Check BG”, “Wakeup”,
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“Basal”, “Bohs™, “"Exercise™, "Meeting™, "Pickup”, “Snack”, “Meds™. Referting now to
FIGS 21A-218, an example of the REMINDER format screens are shown for both the 12-
hour Time Format and the 24-Hour Time Forreat respectively.

in the exemplary embodiment, Care Comments, for example, "INSULIN TEMP™,

S SITE CHANGE”, "CHECK BG”, may be individually enabled or disabled by the user.
The Care Comments generate a CARE COMMENT ALERT at the specified time. With
respect to INSULIN TEMP, as discussed above, once this Care Comnient 15 enabled, a
CARE COMMENT ALERT will be generated when the temperature inside the pump either
exceeds or goes below the set threshold. With respect to CHECK BG, this Cure Comment,
10 when enabled, will ALERT 2 hours following a cannula prime.

Referring now to FIG. 22, with respect 1o the SITE CHANGE, this Carg Conunent
requires the user 1o select the Frequency based on the last cannula prime. For example f
the user sets the Frequency 1o 3.0 days™, when the SITE CHANGE care connnent is

enabled, the pump with SITE CHANGE ALERT 3.0 days following the latest in time

—
i

cannula prime.

With respect to the Care Comments, in the exemplary embodiment, the user
interface provides a “Disable A" option that allows the user to disable all Care Conunent
alerts. When the “Disable All” stems on the OPTIONS screen is set 0 “Yes”, this setting
overrides the individual settings for the INSULIN TEMP, SITE CHANGE and CHECK BG
20 Care Conunent settings.

Basal and Pump 1dle

in the exemplary embodiments, the mfusion pemps may deliver a “basal” of Thad or

insulin, in the exemplary embodiment. In the exemplary embodiments, the term “basal”

takes on its accepted meaning of a doss of insulin or other fluld delivered at a “rate”,
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typically, UnitsiHour, The infusion pump may be placed 1o an "IDLE” mode b the user
throagh the “STOP BASAL™ function of the user mterfave.  Also, as discussed hergin, the
pump may place itself into IDLE mode in some circumstances. Thus, IDLE s a mode n
which the punip stops delivery of the basal rate. Addittonally, 1 IDLE mode, the pumyp, in
the exemplary embodiment, can not deliver any nsulm, thus, the pump’s delivery is
30 suspended or “idle™.

in the exemplary embodiments, IDLE mode is required for functions where there
delivery may be affected. Those functions may inclade, it are not limited (0! change to the
date and/or time; change of hardware, t.e., reservoir or battery: and/or a change in the

currently active basal rate; andior change 1o basal limits.
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in the exemplary embodiment, once the pump is placed mio IDLE mode, the pump
will alert the user at an interval, e.g, every 5 mimutes. This is a safety measure to ensure the
user is aware the pump is not delivering, Thus, the IDLE mode is instigated by the user,
and therefore, the user is aware the pump is not delivering. As the pump will remind the

S user of the IDLE mode, this ensures the user s continuously aware the pump 18 not
debivering.

With respect {0 power, i the exemplary embodiment, where the pump senses there
is no power, the pamp will notify the user as the pump will assume there has been a battery
fartore. However, where a user 1s changing the battery (Le., changing the power sowce), the

10 user is aware that there will not be power for the time 1t takes to replace the battery.  In the
exemyrary embodiment, the user may place the pump mtc IDLE while changing the battery.
Thas this tells the pump that the power fathwe 18 expected. Thus, this fathee analvsis
feature assists the pump in distinguishing between a power failure and an titended power

suprly removal.

—
i

in this way, the pump only allows a stlent shutdown (a shutdown not accompanisd
by a notification from the pump) when the user places the pump in IDLE before removing
the battery. As a safety, however, m the exemplary embodiments, the pump will continne
its IDLE TIMER, and will alert the user at an mnterval, that the pump remains i idle. This
also will occur where the battery or power source has been removed, as in the exemplary
20 embodiment; the mfusion pump includes a super capacitor back-up power supply that will
prevent the infusion puny rom having a silent shutdown as the infusion pump will have the
power to alert the oser of the shutdown. Further, the super capacitory back-up power supply
allows the mfusion pump o poufy the user at intervals during IDLE mode, even when the

-~
L,

power supply has been removed and before a power supply has been replaced.
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Bolus

In the exemplary embodiments, the term “bolus™ takes the memmng of & vohane of
insulin delivered upon request. The term “pormal”™ bolus equates to a bolus where debivery
conmences upon request. The term “extended bolus™ refers to a volume of insulin
deliverad over a user-progranuned period of time. Thas, for example, a “nornwal”™ bolus
30 may be 5.3 U, wheve debivery is commenced at request. An “extended” bolus or 33U may
be delivered over 2 hours. A “dual” bolus 1s a combination of a novmal bolus and an
extended bolus, where the user specifies the umis to be delivered as a normal bolus, and the
time over which the extended bolus i3 to be delivered. For example, a dual bolus of 6.5 U

may be delivered as follows: 1U delivered as a normal bolus, and 5.5 U dehvered over 2



WO 2009/146080 PCT/US2009/039169

hours.  Additionally, in the exemplary embodiment, a bolus termed a “Qbolus™ refers o a
QUICK BOLUS, swhich is a nommal bolus i which the user interface immediately brings
the user to ¢ screen where the user simply scrolls to enter the Umits for the normal bolus.
Referring now to FIGS, 23A-23B, a selection of at least smme BOLUS screens are

S shown. Relernng first to FIG. 234, one of the methods of prograsmming and delivering a
sormal bolus is by selecting the MANUAL item on the BOLUS MENU screen, which
displays the BOLUS select item for edit screen. Through the BOLUS screen, the user nwy
program a Normal, Extended or Dual botus. The values that appear on the screen vary
depending on the bolus type that the vser selects.

10 The Extended bolus features allow the user to deliver a bolus over a longer period of
time by specifying a length of time over which the bolus should be deliverad. When
progranuning an Extended bolus without using a bolus calculator, the Bolus item is set to
dashes. When using the Food only calenlator, the Bolus ttem is set to the ealculated Carb

insulin value; for a Food and Correct or Food & Correction bolus, the Bolus tem s set to

—
i

the caleulated Carb Insulin valoe munus the 108 amount. For any calvalated bolus, the
bolus amount 1 based on the pump delivery resolution (which may vary between pump
embodiments} regardless of the user-programmable bolus increment. However, when the
user makes a change to 3 caleulated value on the BOLUS screen, the user-progranusned
bolus morement 18 used. For example, if the calcalated value was .35 U, and the bolus
20 increment sefigs is 10U, when the user edits the Bolus value, 8 downward increment
changes the value to 0.0U, and an upward incrememt changes the value to 10U

Also, m the exemplary embodiment, if the user changes the Bolus amount for an
extended bolus 1o 600 the Duration item 1s removed {rom the BOLUS screen. The user is

allowed to accept Deliver for 3 0.0U bolus, but no bolus history is generated for 1 0 bolas.

| 2
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A dual bolus allows the user to program and deliver a bolus that consists of 3 normal
bolus that is delivered immediately, and an extended bolus that i3 delivered over an
extended (user-defined) pertod of time. When an extended bolus is currently running, the
user is not allowed to program a dual botus. If the user changes the Extended amount of
0.0 the Duration ttem is removed from the BOLUS screen. The user is allowed to accept
30 Deliver for a 0.01 bolus, but no bolus hustory s generated for a 0 bolus.

Referring now to FIG. 238, QUICK BOLUS screens are shown, A QUICK
BOLUS, or QBOLUS screen displays a progranumable number, allowing the user to quickly
program a normal bolus, bypassing the screen on which the bolus type is selected. In the

exemplary embodmment, g QUICK BOLUS is delivered as a Normal bolus.
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in the exemplary embodiment, while the pump s w1 IDLE, 8 bolus may not be
delivered. It a user requests a bolus delivery and the pump is 1 IDLE, the user interface
will repund the user to “Start Basal before blousing™. Thus serves as a reminder (o the user
that the pump s i IDLE, and thus, the user must start basal prior to blousing.

S Additionally, in the exemplary embodiment, while the pump is delivering an

extended bolus, if the user requests a second extended bolus, the user interface will display
a WARNING “Extended Bolus already in progress”, This serves to remind the user they
have already programmed an extended bolus.

A correction bolus is a bolus calculated using the 11U DROP value discussed above,

10 and used to caleulate how much insulin to debiver 1o bring the user’s blood glucose value to

a desired fevel. In the examplary embodiment, when CORRECTION is salected from the
BOLUS, if this 1s done withun 2 hours of the tast bolus when the Insulin Profile Type setting
15 Rapid, or 3 hours of the lat bolus when the Insulin Profile Type setting is Short, the user

interface displays the “Less than 273 hours since last bolus” WARNING. The user mav still

—
i

condinue programnung a correction bolus after accepting “"OK™. This WARNING screen
serves to inform the user of the duration since their last bolus before they proceed with
requesting a correction,

Referring now to FIG. 244, i the exemplary embodiment, when bolus data is ot
avaifable for the entire action time pertod, the user mterface displays the I0R value on the
20 Home screen with a greater than or equal symbol, and generated the “10B may not inchude
all baluses”™ WARNING when one or niore of the following are trae, which mclude, but are
sot limited to

1y When less time than the user-programmed action time has elapsed since the

bolus log was mitialized, and the user accepts the Next action sefection on the

25 BLOOD GLUCOSE screen (in the sxemplary embodiment, the bolus log is
indtialized when the pump is without power for at least 15 minutes and the time
and date is set to dashes at power up);

2} When the number of holuses n the bolus history that ocourred with the user-
programmable action time exceeds 10, or the 0B amount is greater than 3{4),
30 and the user accepts Next action selection on the BLOOD GLUCOSE screen.

(o]
S

When there is no bolus history due to loss of time and date, and the user accepis
then Next action selection on the BLOOQD GLUCOSE screen,
4} Whaen the user presses the back buotton on the BOLUS screen that was populated

with g calculated Insulin value from the BLOOD GLUCOSE screen, and the
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1OB value is displayed on the BG CALC DETAILS screen with a question
muark.

Referring 1o FI1G. 248, in the exemplary embodiment, with respect (o programming
a bolus using one ot both calculators (vorrection caleulaior or food and correct caloulator), if
the Bolus amownt calcalates wo 8 value less than or egual to 0.0U the user interface displays
the “Zero bolus calcalated. Cancel bolus?” CONFIRM screen,

Referring to FIG. 240, when a bolus lustory has been established (which, in the
exemplary emtbodiment, 18 established when at least one bolus has been delivered); the user
interface calculates the amount of TOB that s stsll active 1o subtract from the calculated
insulin amount for a Correction bolus, When there is no bolus history and at least 2 hours
{when insulin profile setting is Rapid) or 3 hours {when insulin profile setting s Short) have
not vet elapsed since the bolas log was initialized, ¥ the user programs a bolus using the
Correction calculator, the user interfuce displays the “Last bolus time unknown, Continue?”
CONFIRMATION screen, when the user accepts the FOOD & CORRECT or just
CORRECTHON item on the BOLUS MENU screen.

Referring now to FIG. 24D, m the exemplary embodiment, the user interface
imposes a maximum bolus for all tvpes of boluses, defined by the user-progranunable
setling, Bolus Limits Maxinuum (SETUPBOLUS LIMITES}) The user interface displays
the “Maximum bolus of {nnnn} U exceeded. Cancel Bolus? CONFIRMATION screen
when the user does at least, but not limited to, any one of the following:

£} Programs g bolus using either the Correction or Food calculator, and atiempis to
deliver a bolas with a calculated nsulin value that i3 greater than the maximum
bolas hnut In the confirmation message text, [nn.an} U s the value of the
maxim beles it setting (SETUR: BOLUS LIMITS). The user injerface
displays the confirnuation screen when the user selects “Next”™ on the FOOD or
BLOOD GLUCOSE, and the bolus value calculation is greater than the usex-
programmable setting for bolus maxinwm hmit.

2} Programs a dual bolus and the total bolus amount for the combined Normal and
Extended exceeds the maximum bolos smount. The user interface displays the
confirmation screen when the user selects Deliver on the Dual Bolus screen
when the combined bolus amount is greater than the user-programmable setting
for bolus maximuam it

As discussed above with respect to the Home screen, the user interface includes

readily avatlable information regarding the JOB and the last bolus. In the preferred
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embodiment, the Units and the amount of time elapsed since the last bolas may be on the
Home screen. Addivonally, in the exesiplary embodiment, the user interface includes
series of HISTORY screens. Referring now to FI1G. 25, when the user accepts the
HISTORY item on the BOLUS MENU or REPORTS MENLU screen, the user mterface

S displays the HISTORY 1 of nscreen. The user may clock through history detalds for the 10
most recently delivered boluses. In other ernboduments, more than the 10 most recently
delivered botuses may be avatlable using this feature. The HISTORY screens show records
for completed bolases, mcluding normal (which includes one-button and Qboluses), and
extended boluses. The recovds are ordered by completion time, with the most recently

10 completed boluses displayed first. Thus, the user mterface provides easy access to the last

1 bolus records, including both the Units, the type of bolus {e.¢., normal, extended, ete.}
and the elapsed time since the bolas was completed.
Diary and Reports

Referring now to FIG. 26, in the exemplary embodiment, the REPORTS MENU

15 screens provides access o the pump diaries and the bolus history, After the pump is fully
imitialized, the user accesses the REPORTS MENU screen by selecting REPORTS on either
the MAIN MENU screen, or the Activity-Based Home screen. On the pump, whea
engineering access is enabled, the REPORTS MENU screen inclades a SEND DIARY
option for sending pump logs to @ PC. These are desenibed with respect to FIGS. 31-34D.

20 Referring now 1o FIG. 27, in the exemplary embodiment, when the user selects and
aceepts the PUMP DIARY items on the REPORTS MENU screen, the user mterface
displays the PUMP DIARY screen, from which the user may select (o view or send diaries.

Referrmg now to FIG. 28, in the exemplary embodiment, when the user accepts the
THERAPY item on the PUMP DIARY screen, the user interface displays the Daily Therapy
25 Summary screen for the current day (the 24-hour period beginning at 12 AM in the

exemplary embodiment). The Daily Therapy Summary screen shows the tolad daily dose,
which includes all basal and boluses delivered for that 24 hour pented, and excludes volume
debivered through device primes. For an extended bolus that spans more than one day, the
total daily dose includes that portion of the extended bolus that was delivered within the 24
30 houwrperiod. The user may scroll through Daily Therapy Sumvnary screens for up to the
previous 30 days. The first entry is the current calendar day; the 30™ entry is 30 calendar
days ago. For example, if the current date is June 14, 2008, the first daily therapy entry is

June 14 and the 30" entry is May 16. If there is no delivery data in the therapy diary for 29
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days earlier that the current date, the user interface displays Daily Therapy Sumumary
screens for the number of days from the current date to the earliest date in the therapy diary.
The therapy diary s read from the most recent date to backwards in time. While
reading the therapy diary, if the user interface encounters an entry with a later date than the
S lastevent that was read, the delivery data for that day (the day of the last event that was
read) is considered complete with all entries are wgnored uniil an carlier date is foand.
Whaen there 15 no delivery data for a given date the total daily dose summuaries for that date
are 0.0 and the % Basal Hem 1s removed form the Therapy Summary screen.
if the diary entries indicate a basal rate other than ) when a powerup event was
10 encountered, the summary details for that day sre removed from the Therapy Sunmary
screen, and “invalid data™ is displayed instead. 1f the current day is the first day of pump
usage and the first basal delivery begins later than 12 AM. the penod of fime between 12
AM and the first basal delivery date 1s represented as 0.0UM. Similarly, the penod of time

between the time when the user accepted the THERAPY item on the PUMP DIARY screen

—
i

and the end of the current 24-hour period also i3 represented as ¢.0UM%.

Referring now to FIGS. 294 and 298, in the exemplary embodiment, when the user
accepts the EVENTS item on the PUMP DIARY screen, the user interface displays the
Event Summary screen for the pump event that occurred most recently, The Event
Senmmary screen displavs the date and time that the event occurred, a description of the
20 event, and may or may not mchide additional details, depending on the event. For example,
related to delivery include programimed and delivered amounts; other events such as
extended boluses and temporary basals include durations. The user may review Event

Summary screens for at least 150 events (however, in other embodiments, additional events,

i.e. preater than 150, may be viewable), which are ordered from the event that occurred
25 most recently (Orst entry) 1o the event that ocourred farthest in the past (ast entry).
Referrmg now to FIG. 30, in the exemplary embodiment, when the user accepis the
ALARMS item on the PUMP DIARY screen, the user interface displays the Alarm
Surmmary screens for ihe most recent recoverable or nov-recoverable alarm. The user may
scroll through Alarm Summary screens front past alarms,
30 Referring now to FIG. 31, i the exemplary embodiment, when the engineering

access is enabled, the REPORTS MENU screen inclodes a SEND DIARY wem. When the
user accepts the SEND DIARY item on the REPORTS menu screen, the user mterface
displays the SEND DIARY screen. Here, the user may select froma Bstof logsto send to a

PC.
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Referring now to FIG. 32, in the exemplary embodiment, when the user accepts the
SEND DIARY itemy on the REPORTS MENU screen, then accepts any ttem other than
DONE on the SEND DIARY select item screen; the aser mterface displays the “in the PC

O tal

Connection Readv?” confirmation screen, When the user interface displays the SEND
DHARY screen afler the user selecied “Yes” on the “Transfer Another Log?” confirmation
screen, and the user selects any item other than “Dove”, the “Is the PC Connection Ready?”
screen is pot displaved.

Referrmg now to FIG. 33, when engineering access is enabled, the user may send
diary logs 1o the PC. In the exemplary embodiment, while yransferring u diavy log, the user
may choose to write the resulting log file to the PC in ASCH format. After the user has
confirmed that the PC connection is ready by selecting “Yas” on the “Is the PC Connection
Ready?” confirmation screen, the user interface displays the “Ascii format?” confivmation
SCTegIL.

Referring now to FIG. 34A, in the sxemplary embodiment, when engineering access
is enabled, the user may send diary logs to the PC. While sransferring o diarvy oy, the user
may choose to prepend configuration information in the resulting log file on the PC. After
the user has selected “Yes or “No” on the “Asch format?” confumation screen, the user
interface displays the “Prepend confly inf?” confirmation sereen.

Referring next to FIG. 348, in the exemplary embodiment, when engineering aceess
is enabled, the nser may send diary logs to the PC. While transterring a diary log, the user
may choose whether to include record mumbers tn the resulting log file on the PC. Afier the
aser has selected “Yes or “No” on the “Prepend config info?” confirmation screen, the aser
interface displays the “Include record mumber”? confirmation screen.

Referring now to FIG. 34C, in the exemplary embodiment, when engmeering access
is enabled, the user may send diary logs to the PC. While transferring a diary log, the user
may choose {0 erase the log on the pump. The user interface transitions from the SENDING
screen to the “Transfer Complete Erase Log?” confirmation screen when the data transfer
has fimished.

Referring now to FIG, 34D, in the exemplary embodiment, when engingering access
is enabled, the user may send digry logs to the PC. Once one log bas been gansferred, the
user interface displays the “Transfer Another Lo screen. Wheve the user selects “Yes™,
the user interface returns to the SEND DIARY menu.

While the principles of the invention have been described hereiy, it 1s to be understood

by those skilled in the art that this description 13 made only by way of example snd not as a
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Himitation 8s tothe scope of the invention. Cther embodiments are contemplated within the
scope of the present invention 1 addition to the exemplary embodiments shown and described
herein, Modifications and substitutions by one of ordinary skill in the an are considered to be

withit the scope of the present invention.
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CLAIMS
What is claimed is:
i. A system for pairing a controdler and an infusion pump, the system comprising:

an mfusion pump;

a controller device; and

a user interface residing on both the mfusion pump and the controller, the
aser interface comprising a pairing mode for enabling wireless commumnication between the
infusion pump and the controller device, wherein the user interface requives both the

infusion pump and the controller to be in the pairing mode simultaneously.

2. The system of claim 1 wherein the controller nclades a display.
3. The system of claim 2 wherein the infuston pump comprising a display.
4. The system of claim 1 wherein the paiving wode further comprising a timeout

feature, wherain the pairing mode will timeout if the pawring is not completed within a

predetermined thme,

5. The system of claim 1 wherein the pairing mode further comprising an indicator to
indicate the user interface has found a device it which to pair, the indicator comprising g

serial number.

é. The system of clainy | wherein the paiving mode requires the infusion pump and the
controlier (o be set {o the same glucose units.
7. A method of changing a power seurce in an infusion pump comprising:

placing the infusion purnp mn idle mode wherein the mfusion pumyp stops
delivery;

repioving the fivst power source from the wfasion punmyp;

replacing the first power source with g second power source in the infasion
png; and

maintaiming the insalin on board during the changing of the first power

source with the second power source.
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& The method of claim 7 further comprising sending a notitfication when the time
hetween the first power source being removed and the second power source being replaced

exceeds g threshold,
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