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(57) Abstract

The remotely programmable infusion system comprises a memory for storing a programmable protocol and a remote communication

port for sending a voice signal to a remote touch-tone transceiver and

transceiver. The remotely programmable infusion system also comprises a voice storage unit for storing the voice signal. The remotely
programmable infusion system further comprises a processor, coupled to the remote communication port, to the voice storage unit, and to
the memory, for accessing the voice signal from the voice storage unit and the programmable protocol from the memory, and for processing
the programmable protocol in response to receiving the remote programming signal.

for receiving a remote programming signal from the remote touch-tone

* (Referred to in PCT Gezette No. 35/1996, Section 1)
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2. Description of the Related Art

Infusion devices are used in the medical field to administer and deliver
15 medicines and other fluids to a patient. Today, due in part to rising health
costs and the high cost of hospital rooms, and in part to the desire to
provide comfort and convenience to patients, the medical industry has
promoted in-home care for patients suffering from various maladies.
Particularly, many patients require delivery and administration of medicines
20  or other IV fluids on a regular basis.- Delivery and administration is
accomplished via a variety of infusion devices, such IV pumps and gravity
pumps and other types of IV administration. By supplying patients with
infusion devices that are lightweight and easy to use, the patients can
receive their medicinal needs at home, i.e., without having to be at a
- 25 hospital and without direct assistance by a care provider, such as a nurse.
Nevertheless, the operating parameters of infusion devices must
frequently be changed, due to variations in the patient’s needs. Therapy
changes may also require that entire protocols be programmed. In early
versions of home infusion devices, the physical presence of a care provider
30 at the infusion device was required to reprogram the device’s protocol.
Such reprogramming was costly and time-consuming, thereby severely

limiting the efficiency and convenience of infusion devices.
Since the introduction of these early home infusion devices, the
medical industry has made advances in the techniques by which a home
35 infusion device can be monitored and reprogrammed. For example, one
system employs a patient activated switch on a diagnostic apparatus that
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ol oy temot o LA AR BEIRAL 0™ ' [ eorogrami ng the protoco
of the infusion deviAnothen remote unkniggngnsystem employs a user interface for
10  programming blood pressure testing 'protbcol into, and downloading blood
pressure data from; ambulatory blood. pressure monitoring units. The user
interface is connected to a central processing computer via a telephone line.
Control units located at the blood pressure testing site transfer blood
_ pressure data to the central computer, which ‘generates comprehensive
15 medical reports for specific 'patients, but which cannot transmit
reprogramming signals back to the control unit.

Other systems employ remote computers for monitoring and
reprogramming the protocol of the infusion device. In one such system, the
infusion device has a delivery unit for delivering the medicinal solution and

20 a removable logic unit for controlling operation of the delivery unit. The
logic unit is either attached to or separate from the delivery unit, and the
latter can be worn by the patient. The logic unit is connected to a
programming computer via a telephone line. The computer can be used to
program the logic unit with a logic configuration suitable for operating the

25 delivery unit in accordance with the intended delivery requirements. Thus,
while such systems provide for remote reprogramming of the protocol, they
require a remotely located computer to accomplish reprogramming.

The previous conventional systems have a variety of drawbacks.
Most importantly, they do not provide simple, interactive reprogramming by

30 a care provider without the need for a remote reprogramming computer.
The ability to have the care provider access the remotely located infusion
device on a standard telephone and reprogram the infusion device via the
keys on the telephone keypad is a significant advance over conventional
reprogramming techniques.. This is because touch-tone reprogramming is

.35 less costly, quicker, and much more convenient for both the care provider
and the patient, making infusion devices easier to use and more versatile.
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10 computer and that sends recorded voice signals from the infusion device to
a care provider. ' :

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a remotely
15 programmable infusion system and a method for remotely programming an
infusion system via a remote transceiver that substahtially obviates one or
more of the problems due to limitations and disadvantages of the related art.
Additional features and advantages of the invention will be set forth
_ in the description that follows and in part will be apparent from the
20 description, or may be learned by practice of the invention. The objectives
and other advantages of the invention will be realized and attained by the
apparatus and method particularly pointed out in the written description and

- claims of this application, as well as the appended drawings.
To achieve these and other advantages, and in accordance with the
25 purpose of the invention as embodied and broadly described herein, the
present invention defines a remotely programmable infusion system having
a programmable protocol, the infusion'system being remotely programmable
by a remote touch-tone transceiver. The remotely programmable infusion
system comprises a memory for storing a programmable protocol and a
30  remote communication port for sending a voice signal to the remote touch-
tone transceiver and for receiving a remote programming signal from the
remote touch-tone transceiver.' The remotely programmable infusion system
also comprises a voice storage unit for storing the voice signal and a
processor, coupled to the remote communication port and to the voice
35 storage unit and to the memory, for accessing the voice signal from the
voice storage unit and the programmable protocol from the memory, and for
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i nfusi on device. By using recorded voi ce commands and queries stored
In the infusion systemthat 5 direct the care provider in reprogranm ng
the i nfusion device, the process of reprogranmm ng i s nade sinpler and
nore efficient, with little chance of -4-  maki ng programming errors.
Therefore, a need exists for an infusion device that can be renotely
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conputer and that sends recorded voice signals fromthe infusion device to
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Accordi ngly, the prdsanpthenaspectihé prafientirvention definesatreéthotFor remotely
progranmmabl e i 1 ) £ hod r: [ _ i
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i nventi on. The systarotandethe remote touch-tone transceiver; accessing the voice signal
from the voice storage unit in response to establishing the connection;
10 sending the voice signal to the remote touch-tone transceiVer; receiving a
remote programming signal from the remote touch-tone transceiver; and (
processing the programmable protocol in response to receiving the remote
programming signal. | _
In a further aspect, the present invention comprises a remotely
15 © programmable infusion system haVing a programmable protocol stored in a
protocol memory, the remotely programmable infusion system being
programmable by a remote touch-tone transceiver. The infusion system
comprises an infusion pump for delivering fluids to a patient. The infusion
-pump has an infusion data port. The infusion system also comprises a
20 homebase unit, coupled to the infusion communication port on the infusion
pump via a homebase data port, for processing the programmable protocol.
The homebase unit comprises a voice storage unit for storing a voice signal
and a remote communication port for sending the voice sigrial_to the remote
touch-tone transceiver and for receiving a dual-tone muiti-frequency {DTMF)
25 - signal from the remote touch-tone transceiver. The homebase unit further
comprises a processor, coupled to the remote commu_n'ication port, to the
voice storage unit, and to the protocol memory, for accessing the voice
signal from the voice storage unit, for accessing the programmable protocol
from the protocol memory, and for processing the programmable protocol
30 to obtain a processed programmable protocol! in response to the DTMF
signal. The processed programmable protocol is relayed from the processor
to the infusion pump via the homebase data port and the infusion data port.
It is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and
35  are not restrictive of the invention, as claimed. '

¥
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pur pose of the invention as enbodi ed and broadly described herein, the
present invention defines a renotely progra_:ﬁzabl e i nfusion system having

a programmabl e protocol, the infusion systenibeing renotely programable
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processor,.cou§led to the rempte comunication port and to the voice 35

storage unit ahd to the nmenory, for accessing the voice signal fromthe

voi ce storage unit and the prod3RIERDESCRIAFIONOFTHE.DRAWINGS v and for

WO 96/ 16685 Figure 1 is a diagrammatical representation of fHel pkSrarirhSiie
infusion system of the present invention.

Figure 2 is a block diagram of the homebase unit in accordance with

10  the present invention. '

Figure 3 is a flow diagram illustrating entry of an access code and the
main menu in an example of the present invention.

" Figure 4 is a flow diagram illustrating an access code menu in
accordance with an example of the present invention.

15 Figure 5 is a flow diagram illustrating a review mode menu in
accordance with an example of the present invention.

Figure 6 is a flow diagram illustrating an edit mode menu in
accordance with an example of the present invention.

Figure 7 is a flow diagram illustréting sub-menus of the edit mode

20 menu in accordance with an example of the present invention.

Figures 8A and 8B represent a flow diagram illustrating a
programming mode menu in accordance with an example of the present
invention. ' :

Figure 9 is a flow diagram illustrating sub-menus of the programming
25 mode menu in accordance with an example of the present invention.
Figure 10 is a table illustrating the alarm functions that can be
employed in the system of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

30 Reference will now be made in detail to the present preferred
embodiment of the inVention, an example of which is illustrated in the
accompanying drawings. Wherever possible, the same reference numbers

will be used throughout the drawings to refer to the same or like parts.
In accordance with the present invention, a remotely programmable
35 infusion system is provided that allows remote programming of the infusion
system from a remotely located transceiver, such as a push-button
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An exemplary embod:ment of the apparatus of the present invention

is shown in Figure 1 and is designated generally by reference numeral 10.

As herein embodied and shown in Figure 1, the remotely programmable

15 infusion system 10 includes a pump unit 12 'and.a homebase 14. The pump
unit 12 and homebase 14 may be two separate units, as illustrated in Figure

1, 0r may comprise a single integral unit housing both the pump 12 and the
homebase 14. With both elements integrated into a s_ingle infusion device,

- the device may be entirely portable and programmable, both via local and

20 remote programming devices. S

The pump unit 12 includes a housmg 16 that contains the electrical

and mechanical elements of the pump unit 12. An.example of a pump unit

12 that can be used in the present invention is disclosed in U.S. Patent No.

5,078,683, assigned to the assig'nee-of the pre_se_nt-invehtion. The pump

25 unit 12 also includes an infusion line 18 that is connected to a patient at end

19. The pump unit 12 further includes a display -2:0:a:nd various controls 22.

The homebase 14 includes a cradle 24 for holding the pump unit 12,

a cable for connecting the homebase 14 to the pump unit 12, controls 26

for controlling operation of the homebase 14, display lights 28 for indicating

30  various conditions of the homebase 14, and an internal audio device 29 for

providing audio alarm signals. As embodied herein, the controls 26 include

a link button 30, a local button 32, and a send button 34. The display lights

28 include a wait light 36, a phone light 38, and an alarm light 40. The

function of the controls. 26 and the display lights 28 will be described in

35  detail below. The homebase 14 also includes a remote communication port
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and a renote comuni cation port for sending the voice signal to the renote
touch-tone transcei ver and for receiving a dual-tone nulti-frequency (DTM)
28 signal fYSAP48S renpt e touch-tone transceiver. The honmeb@&I/UsasL101S

further conprises a processor, coupled to the renote conmuni cation
port, to the voi ce storage unit, and to the protocol nenory, for
accessi ng the voice signal fromthe vqQice storage unit, for accessing
t he progranmabl e protocol fromthe prdéfocol nenory, and for

processi ng the programuabl e protocol 30 to obtain a processed
pr ogr ammabl e pr ot ctdlndra loespcosenamichtien PbvE44. Prefsraihyl theThempbase d4eand

progranmmabl e pr ot %)asep (}Szt EF‘é %oﬁhBﬁe‘éﬁﬁgh%ﬁé?ﬂl Fommuqn&é’tnéﬁ?hﬁﬁ‘i‘&'&f‘

punp via the home usi on
is to be understood thds mndta@eremgbe Wg@@@mmgeﬁlwmpmrﬂ%ﬂ@d the local

the following det %dn%uﬂﬁ:%@rohmdreuaéa%heeaﬁpheé 4 s@éﬁhaeaphamhoay iSOl khBdvn
35 are not rest r:rlmc | Vgrt Prquralbrl]y\l/ emel %]ddem mogu[re of th resé/r\‘g |%vengg§5|s a
PCT/ US95/ 1101 ’ %P
Cermetek modem No. CH1785 or CH1782. These modem modules may
operate at 2400 baud or other baud rates. Other baud rates, however, can
also be employed in the present invention. The local button 32 is used to
activate the local communication port 44. For example, when the care
10 - provider is at the premises where the infusion system 10 is located, the care
provider presses the local button 32, thereby activating the local
communication port 44. The care provider can then communicate with the
homebase 14 via a local telephone (not shown) at the premises that is
connected to the focal communication port 44. If, on the other hand, the
15 care provider is at a location remote from the infusion system 10, the link
button 30 is pressed, activating the remote communication port 42. In this
way, the care provider can communicate with the homebase 14 via a
telephone (or other such transceiver) located at the remote location.
For convenience, this description refers to local and remote
20 telephones, but it should be understood that any touch-tone or DTMF
transceiver can be employed in the present invention, or for that matter, any
transceiver that is capable of two-way communication and activation or
~ selection of programming parameters both independently of and in response
to various prompts and queries. [t should also be understood that the term
25 "touch-tone transceiver" is not limited to conventional push-button
telephones having a 12 key keypad, with 0-9, "*", and "#" keys. Rather,
as defined herein, the term "touch-tone transceiver" refers to any
transceiver capable of generating signals via a keyboard or other data entry
system and thus is not limited to transceivers that generate DTMF signals,
30 such as conventional telephones. Examples of "touch-tone transceivers" as
defined herein include conventional push-button telephones, computers
having a keyboard and/or mouse, transmitters that convert human voice to
pulse or digital or analog signals, and pager transceivers.
The homebase data port 46 and pump data port 48 comprise a
35  wireless emitter/detector pair. Preferably, data ports 46, 48 each comprise
and infrared emitter/detector, permitting wireless communication between
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Figure 9 is a ram il ustr S nus of the programm ng 25
m)ge menu ! in accord '('S'g ?P%?r@e:)éa\ﬂﬁ e eleppeptsipeided;in ahe hemebase 14

will be described. The homebase 14 comprises the remote communication ‘
port 42, the local communication port 44, a protocol memory 51, a voice
storage unit 52, a processor 53, a voice synthesizer 49, and an access code
memory 54. The protocol memory 51, the voice storage unit 52, and the
15 access code memory 54 can all be contained in the same memory device
(such as a random-access memory),” or in separate memory units.
Preferably, the voice storage unit 52 comprises a read-only memory (ROM),
and the processor 53 comprises an 8-bit micro-controller, such as the
Motorola MC68HC11AOFN. The homebase 14 also includes the data port
20 48 for relaying information between the homebase 14 and pump unit 12,
The voice synthesizer 49 is preferably an integrated circuit that converts
digitized voice signals to a signal that emulates the sound of a human voice.
-~ As embodied herein, the voice synthesizer 49 need only be used to convert
the signals outgoing from the homebase 14 to the remote or local telephone
25 and thus is not required:for converting incoming signals from the remote or
local telephone. The voice synthesizer may C6mprise an LS| speech
synthesis chip commercially available from Oki, part number MSM6585.
The remote communication port 42, the local communication port 44,
~ and the homebase data port 48 are all coupled to the processor 53 via data
- 30 buses 55a, 56a, 57a, respectively. The communication ports 42, 44 receive
signals from a transceiver (such as a telephone) and relay those signals over
the buses 55a, 56a, respectively, to the processor 53, which in turn
processes the signals, performing various operations in response to those
signals. The processor 53 receives digitized voice signals from the voice
35 storage unit 52 via bus.59a and sends those digitized voice signals to the
voice synthesizer 49 via bus 59b, where the signals are converted human
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Figure 10 is a table illustrating the alarmfunctions that can be

enpl oyed in the system of the _present invention.

DESCRI PTI ON OYO§H6683cFERRED 'ENVBODI MENT 30 Ref er ence PET/DS950015¢
made in detail to the present preferred enbodi ment of the invention,
an exanple of which is illustrated in the acconpanyi ng draw ngs.

Wher ever possible, the sane reference nunbers w Il be used throughout
the drawings to refer to the same or |ike p&ts. I n accordance
with the present invention, a renotely programuable 35 I nfusion systemis
provi ded that all oysicé efilgting eignams) Tiosy htimanivididessigals are sefy frbAtHd Poica

remtely | ocated tyanseel Xeho il busaS 5o kHb, Wt &buses 55L 583, B35 which in
t el ephone. The r enmireirglapritbgthosebignalsfoutheoeniotetcommuooiaation portré@nitie local
communication port 44, and the homebase data port 48, respectively.

5 For example, suppose it is necessary to provide instructions to the
care provider operating the remote telephone (not shown). The processor

53 sends a voice address signal over a data bus 59a coupling the processor

53 to the voice storage unit 52. The voice address signal corresponds to

a location in the voice storage unit 52 containing a particular voice signal

10 that is to be sent to the remote transceiver. Upon receiving the voice
address signal, the particular voice signal is accessed from the voice storage

unit 52 and sent, via the data bus 59a, to the processor 53. The processor

53 then relays the voice signal via the data bus 59b to the voice synthesizer

49, which converts the voice signal and sends the converted signal via data

15 buses 55b and 55a to the remote communication port 42, which sends the
converted signal to the remote transceiver. The voice signal retrieved from

the voice storage unit 52 may be a digitized representation of a person’s

voice or a computer generated voice signal {(both being well known in the

art). The digitized voice signal is converted by the voice synthesizer 49 to

20 a sighal that emulates the sound of a human voice. The voice signal
instructs the care provider on how to respond to the voice signal and what

type of information the care provider should send. As the remote
transceiver may be a push-button telephone having a keypad with multiple

keys, the care provider then presses the appropriate key or keys, thereby

25 sending a DTMF signal back to the remote communication port 42 of the
homebase 14. It should be understood, however, that the remote
transceiver need not be a push-button telephone, but rather any transceiver
'capable of sending and receiving DTMF or other similar signals. For
example, the remote transceiver may be a computer or portable remote
30  controller. _ _
Suppose the DTMF signal sent by the care provider is a remote
programming signal, which is transmitted from the remote telephone to the
remote communication port 42 of the homebase 14. The remote
communication port 42 then relays the remote programming signal via the

35 data bus 55a to the processor 53. In response to receiving the remote
programming signal, the processor 53 accesses a particular parameter of the



and a voice storage unit. The infusion systemal so includes a renote

comruni cathp(g as well as a processor that is coupled to the renote
communi cat i the voice storage unit, and the nmenory. PCT/USHSUPES be

5 under st ood herel n that the ternms "progranm ng,"” "programmuable, " and
"processing” are generalized terns that refer to a host of operations,
functions, and data nmani pul ati on. Those t [ms, therefore, are not to
limted herein to editing and del & ng data, paraneters, protocol,
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of the operation of the present invention.

15 In accordance with the present invention, the infusion system 10 can
incorporate various security measures to protect against unwanted
programming of the pump protocol. Significantly, _a.user access code can
be used to block programming except by persons with the user access code,
which may be a multi-digit number {preferably a four digit number). The

20 infusion system 10 can be equipped with one or mul'tiple user access codes,
which are stored in the access code memory. To initiate communication
with the infusion system 10, a care provider is connected to the infusion
system 10 via a remote conventional push-button telephone (not shownj.
This connection'may-be initiated by a call from the care provider to the

25  infusion system 10 (or a patient talking on a telep'_hone located near the
infusion system 10), or by a call from the patient to the care provider.
Either way, the care provider is connected to the infusion system 10. After
the connection is made between the care provider and the infusion system

.10, the care provider is asked (via a voice si_gnal stored in the voice storage

30 unit 52) to enter the user access code. If the care pr_ovider enters a valid
user access code (as explained above, there may be several valid codes), the
care provider is permitted to access and/or progra_i‘n the pump. protocol.

During a programming session, in certain circumstances (which will
be.described below), the user access codes can be reviewed, edited, and/or

35 erased entirely and re-entered. To. perform any of these functions, a
programming signal is sent by the care;_proVider (from, e.g., a remote push-



The homebase 14 includes a cradle 24 for hol di ng the punp unit 12, a
cable for conggsddfaess e honebase 14 to the punp unit 12, cont 26

for controlling od[éeration of t'hé homebase 14, display lights 2&&@?’5’“015
indicating 30 various conditions of the honebase 14, and an internal

audi o device 29 for provi di ng audi o al arm si gnals: As enbodi ed
herein, the controls 26 include a link,button 30, a local button 32,
and a send button 34. The display lights 28 include a wait |ight 36,
a phone light 38, and an alarmlight 40. The function of the controls

26 and the di spl aybuitgnitslepbonp] to the ermebpsrd4i nltey progeamming sigoal isTetayed
homebase 14 al so i BghhE esSmatd EsMhRINEETIBHHERMZ0 PR/ drocessor Wﬁﬁicﬁ?[ﬁgéesses
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access code memory 54. The particular user access code is then retrieved
and sent back over the data bus 60 to the processor 53, which processes
the user access code in some manner. ' |
To communicate with the pump 12, the homebase is equipped with
10 the homebase data port 48. The pump protocol can be sent from the
homebase 14 to the pump 12 via the homebase data port 48 and the pump
data port 46. Thus, for example, the processor 53 accesses the protocol
from the protocol memory 51 and sends the protocol via data bus 57a to
the homebase data port 48. The homebase data port 48 then sends the
15 information over the infrared link to the pump data port 46, where it is
processed by circuitry and/or software in the pump 12. In this way, the
pump protocol can be programmed (e.g., edited, redone, reviewed, locked,
re-entered, etc.). : _

The functions of the controls 26 of the infusion system 10 will now -
20  be described. The local button 32 is used to activate the local transceiver.
' Jlf the care provider is located at the homebase 14, and a local transceiver
{e.g., a push-button telephone) is at that location and connected to the local
communication port 44, the local button 32 is depressed, activating the
local communication port 44 and thereby providing a communication

25  connection between the local telephone and the homebase 14.
The send button 34 is designed to permit sending of the infusion
system 10 protoco! to a remote (or local) computer (not shown). In this
‘way, a remote or local computer can maintain a file having the protocol of
many infusion systems 10 located in various places and monitor those
30  protocols. If the computer is remote from the infusion system 10, a person
located at the homebase 14 presses the send button 34, which in turn
downloads the existing protocol to the remote communication port 42. The
protocol is then transmitted via the remote communication port 42 to the

remote computer.
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5 in the art. Preferably, the nodem nodul e of the present invention is a
Cermet ek mbdem No. CH1785 or CH1782. These nodem nodul es may oper ate
at 2400 ba¥¥P¥W166kher baud rates. Cther baud rates, however pceasosiniors al so ,
be enployed in the present invention. The l-ocal button 32 is used to
activate the |ocal communication port 44. For exanple, when the care 10
provider is at the prem ses where the infusion system 10 is | ocated, the

care provi der presses the |ocal buflon 32, thereby activating the

| ocal - conmruni cation port 44. The care provider can then comuni cate
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entry sys3-én Hnbowever, thenpati¢ntrdaestnaetoanswersthe careprokicder ool the
DTMF signals, homebase may be equipped with an internal switching system that directly
156 connects the care provider with the homebase 14 and ‘initiates the
programming mode. The internal switching may be accomplished with
hardware in the homebase 14 or with software that controls the processor
53, or with a hardware-software combination. Either way, the care provider
‘may then begin processing the information and- protocol stored in the
20 homebase 14. (As described above the call may be initiated by the patient
to the care provnder )

The functions of the display lights 28 will now be described.
Preferably, the display lights 28 comprise LEDs. The wait light 36 indicates
when the homebase 14 is involved in a programming session or when its is
25  downloading the protocol to the remote computer. Accordingly, the wait
light 36 tells the patient not to disturb the homebase 14 until the wait light
36 goes off, indicating that internal processing elements of the homebase
14 are inactive. The phone light 38 lndlcates when the care provider and
the patient are involved in voice commumcatlon via the remote telephone
30 and the local telephone and thus when t_he internal processmg elements of
the homebase 14 are inactive. The phone light 38 may aliso indicate when
the infusion system 10 is ready. The alarm light 40 indicates various alarm
conditions and functions in the infusion system 10. The alarm conditions
and operation of the alarm light in response to those conditions will be

35 described below with reference to Figure 10.



30 ° such as conventional tel ephones. 'Exarrpl es of "touch-tone transceivers"

as defined herein include conventional push-button tel ephones,
conputers - WwWodY%dedssg a keyboard and/or nouse, transmtters thEty®ReRugst
human voice to pul se ot digital or analog signals, and pager

transcei vers. The honebase data port 46.and punp data port 48
conprise a 35 wirel ess emtter/detector pair. Preferably, data ports 46,
48 each conpri se and infrared emttesf3letector, permtting wreless
comruni cati on between WD 96/ 16685 _
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punp unit 12 and the h(%lrlr%sgéaggdfﬁ.ﬁﬂrﬁgr&\?\ﬁ F'?aef ggogrgronnr,rrwrlﬂﬁiné!g??gﬁs‘sequenéggf the

ports may be enpl dyesentiowenten will hendesarihed.ini detail. oA delseribednebave, when a -
14 may have their Gpg proRbbewahts Pad@sd-aNd F8cbodtd Siotods diahe Hobsshase 14
above, noreover, the pu unit 12 and the honebase. 14 conprise a 5
single unit, obvi sff‘?'??gapﬁ’é“?l@eae Bﬁ°ﬁewﬂi‘%|%§ B’ro"t‘é‘?'dga}y? &@’PRE%@W\%@H“"
t he t Wb unidosrespopdimy tocthd inflslon slepicel B0 alrgferablyo yieel chld fromothéleare
power to the provider rings at a local telephone coupled to the homebase 14. If the call
is answered by the patient (or some other person) located at the local
telephone and homebase 14, the care provider and patient communicate by
standard voice signals between the remote and local telephones (i.e.,
10 communicate in the phone or patient conversation mode). During such
communications, the care provider asks the patient to depress the link
button 30 (or some series of buttons) on the homebase 14, which connects
the care provider with homebase 14, terminates the phone mode, and
initiates a remote touch-tone programming session. If, on the other hand,
15  the care provider's call is not answered, the care provider may be directly
connected to the homebase 14, as described above, thereby directly
‘initiating a remote touch-tone programming session without entering the
phone mode. Alternatively, a touch-tone programming session can be
initiated by a care provider located at the local push-button telephone simply
20 by picking up the telephone handset and pressing the local button 32, which
gives the local telephone access to the homebase 14.

Once the care provider has accessed the programming mode of the
homebase 14, a series of steps are followed to enable the care provider to
program the operational protocol of the infusion device 10. It should be

25 understood that the following programming and access steps are exemplary
“only and that many variations can be made to the disclosed scheme.

With i'eference to Figure 3, the processor 53 accesses from the voice
storage unit 52 a greeting message 61, which is transmitted to the care
provider at the remote or local telephone. Following the greeting message

30 61, a voice command 62 (which is accessed by the processor 53 from the
voice storage unit 52) is sent to the care provider asking the care provider
to enter an access code. Using the keys on the remote push-button
telephone, the care provider enters the access code, and the processor 53
determines whether the entered access code is valid {Step 63). If it is valid,

35 the processor 53 determines in Step 64 whether it is a master access code
or a user access code. If the care provider has entered a master access



punp unit 12 via the honebase 14. Alternatively, the punp unit 12 may
have its own power cable coupled directly to the power source, as opposed

to bei ng C¥RAEEE8Y t hr ough the honebase 14. 1 0 WRdT/Ussigroesce to
Figure 2, the elenments included in the honebase 14 will be
descri bed. The honebase 14 conprises the renote comuni cation port

- 42, the local communication port 44, a protocol nenory 51, a voice
storage unit 52, a processor 53, a voic€ldynt hesizer 49, and an access code
menory 54. The protocol nenory 51, the voice storage unit 52, and the 15

access code neRRy¥, fife 4rd p?lfb\ridé‘? iCRBASIRYY (chicld 6515 B FBER et ineiu 90
(such as a rangi)macc SS nory), .Qr. in separate nenory, units. _
Preferably, th&RTRLEe é’f'c#&ﬂ@ %’nY“lh"ﬂ’sz%‘ﬂg%;; JSPLOgranyming)| qf heneasterrang |
and .t he processser ad8cesspodexs an 8-bit mcro-controller, such as the
Mot or ol a MC68HC11A T i 48
for relaying infor ?lfﬁhgn@%gtb\%g@?gfﬁ%gég?rréégas?e&?ﬁlégﬁgsgpgﬁ%aﬁth?t&%&&q 53
The voi ce $ynt i#6spssas fomsthe aoigaiAtorage unite attedummberuof veise averests

digitized voi CRoPAghtihg alMam ReataB21 A Seepl6®-askt\Rhedierdheicare ProRBer
Voi ce. r 49 need onlr¥ be used

Aswaentbo%| eed. herﬁi n, thﬁ ¥°'rce'sﬁﬂfeﬂ§qsf'gzﬁ 9 d
to convert R doSRYIRY I8 SUEEPh ET e amTAR! Bhase RIPTOGOl IRSTTUTHNG: or
| ocal tel ephoneh@Tare pralvitéut depress a pauicutat Key oo dhe doucgone keyipagl to
signals fromt Elerc‘?%%%p‘?iron; (2) _Sttehoéﬂl-aé |\GRBEIYE thd EET%}&%&W%#&%?%% may
conprise an LSl “speec s?/n esi.s chip comrercially avai |'able Trom
Oki , part 1Runbéhe \wpergs protocol, providingg sigiae dnelsueiion.c &) Stepdh8--asks t h
A P ChnaOw ot v S N st g rdbaioutl §
Fespecti vel y. _ FRBNERIR A BRI SFURSLEELPURT ABAIA] SteP Ba-3ERewhetner e o
transcei ver (scafe psovideeanitorte)teaminatelthe progsamsiiggaessioneand return to
' voice communication with the patient. . If the care provider selects the
15 review mode (Step 66), the care provider is transferred (circle 70) to a
review mode menu 195 illustrated in Figure 5 If the care provider selects
the edit mode (Step 67), the care provider is transferred {circle 71 )'to an edit
mode menu 200 illustrated in Figure 6. .If the care provider selects the
create mode (Step 68), the care provider is transferred {circie 72) to a create
20 mode menu SOOIiIIustrated in Figure 8A. Finally, if the care provider selects
direct conversation with the patient {Step 69), the connection is switched
to a phone mode (Step 73). In the phone mode, the care provider can talk
with the patient to verify programming changes (Step 74). The care
provider can then hang up the remote telephone after completing the
. 25 conversation with the patient (Step 75). .. : .
If. the care provider entered an invalid access code, the following
steps are fo"owed. In response to. récgivihg.an invalid code (see Step 63),
the care provider is asked (in Step 63) to enter another access code because
the one previously entered was invalid. If this next entered access code is
- 30 valid, the care provider is transferred {via Step 77) to the access code
decision step (i.e., Step 64), and the process is as described above. If,
however, the care provider enters another inyalid access code, decision Step
77 goes to Step 78, in v_vh_ich the care provider is told the access code is
invalid and is asked to enter another access code. If this code is valid,
35 decision Step 79 transfers the care provider to access code decision step
- 64. If, on the other hand, the care provider has entered a third invalid

¥



the buses 55a, 56a, respectively, to the processor 53, which in turn
processes the signals, performng various operations in response to those
signal s. The Woo&s8Hr 53 receives digitized voice signals freorsesynise
35 storage unit 52 via bus 59a and sends those digitized voice signals to
t he voi ce synt hesizer 49 via bus 59b, where the signals are converted
human WD 96/ 16685 :

PCT/ US95/ 11015 L -16- o - 9- Voi ce
enmul ati ng signals. Those human voice signals are sent fromthe voice

synt hesi zer 49 vi adByse3oaaldeciSion St ¥9 JUssod St 8852The Eare BhIVIder 8 1ol
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turn relay the those signa | € communi cation port 4 oca
communi cati on por N $3ep 3Qtha the,aeeanscodeisinyalid andto serlgst aihpsng health care
For exanpl g, supp@zevider it?] obRSIASS %bref:t) aﬁéﬁs'é dﬁdd'tz,nér?]d eé ih@;ﬁeﬁasetm hanrgs up
53 Sends & voi co. datiedl-oRAEuR be ndeneieda maf bay MUl ot frRESHT 51 desers
53 to the voi & stcodagntering c8a beEmployed in thilprasent inyeatiopofoe epampie tibthe
care brovider'enter's two invalid access codes, the homebase could hang up,
or it could permit the care provider more than three tries to enter a proper
access code.

Referring now to Figure 4, the access code menu 90 will be
10 described. if the care provider has entered a master access code, the care
provider is transferred to the access code menu 90 (via circle 65). Upon
accessing this menu, the homebase 14 generates a number of voice queries
that are transmitted to the care provider and provide the care provider with
a number of options. First, in Step 91, the care provider is asked whether
15 a new master access code is to be entered and is instructed to press a
certain button on the touch tone key pad (in this case the number "1") to
select this option. If the care provider selects this option, the homebase 14
tells the care provider to enter the existing master access code (Step 92)
and to enter a new master access code (Step 93). The newly entered
20 master access code is then read back to the care provider by the homebase
14 (Step 94), and the homebase 14 generates a voice command that tells
the care provider to press the "#" key on the key pad to accept this new
master access code (Step 95). If the care provider presses the "#" key, the
homebase 14 returns (Step 96) the care provider to the access code menu
25 90 (via circle 65). Those skilled in the art will recognize that the keys to be
pressed by the care provider are only exemplary and that other keys could
be designated to accept and/or select various options and programming

entries. | '
Second, in Step 97, the care provider is asked whether a new user
30 access code is to be entered and is instructed to press a certain button on
the touch tone key pad (in this case the number "2"} to select this option.
If the care provider selects this option, the homebase 14 tells the care
provider to enter a new user access code (Step 98). If the entered new user
access code already exists, the program loops around {Steps 99-100) and
35 asks the care provider to enter a new master access code again {Step 97).
If the newly entered user access code does not already exist, the new user



a location in the voice storage unit 52 containing a particul ar voice
signal 10 that is to be sent to the renote transceiver. Upon receiving
the voi ce WO96/16@8dr ess signal, the particul ar voice signal péfusuaessed

fromthe voice storage unit 52 and sent, via the data bus 59a, to the
processor 53. The processor 53 then rel ays the voice signal via the
data bus 59b to the voice synthesizer 49, which converts the voice
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homebase 14 recites the user access codes to the care provider and
continues reciting the user access codes (Step 107) until all are recited.
After completing reciting the user access codes, the homebase 14 returns
(Step 108) the care provider to the access code menu 90 (via circle 65).
Fourth, in Step 109, the care provider is '_aske_diwhet'her he or she
would like to erase the user access codes and is instructed to press a certain
button on the touch tone key pad (in this case the number "4") to select this
option. If the care provider selects this option, the homebase 14 asks the
care provider to select one of two options: (1).to erase specific user access
codes; press a certain. button on the touch-tone key pad (in this case the
number "1") (see Step 110); or (2) to erase all user access codes, press a
different button (in this case the number."2"} (see Step 115). If the care
provider selects Step 110, the care 'p_rovider is asked to enter the specific
user access code to be deleted (Stép 111), and the homebase. 14 reads back
that specific user access code in Step 112. The homebase 14 then asks the
care provider to press the "#" button on the touch-tone key pad to accept
deletion of that user access code (Step 113) and is returned to the access
code menu in Step. 114. If the care provider selects Step 115 (global

deletion), the homebase 14 warns the care provider that he or she is about

to erase all the user access codes and'_asks__for the care provider to press the
"#" button to accept (Step 116). The homebase then returns to the access

code menu 80 (Step 117).



communi cation port 42 then relays the renote progranm ng signal via the 35
data bus 55a to the processor 53. In'response to receiving the renote
pr-ogr amm ng s?@h 16685 ¢ processor 53 accesses a particul ar par BEEUSS/IdN1St he
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-10- progranm ng protocol fromthe protocol nenory 51. To access
t he paraneter, the processor 53 transnmts a protocol address signal
over the data bus 58 that couples thé7processor 53 and t he protocol
menory 51. The protocol address signal corresponds to a |ocation in
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operations on the @@&@F%,ﬁbt 62Ged Figdreedy.t i ng, ~erasing, or sending
fthe par amet er ack to -gef rem)'E_‘e traﬁscel ger for, rewqag/.wgnobe d;l'gco”sb%dslhldleltgﬂ
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If the care provider has selected the review mode in Step 66, the homebase

14 transfers (circle 70) the care provider to a review mode menu 195

illustrated in Figure 5. Upon accessing this menu, the homebase 14

generates a nurﬁber of voice queries that are transmitted to the care provider

1'0 and provide the care provider with a number of options--namely, reviewing

the following information: (1) the operating parameters of a continuous

mode of the pump 12 (Step 120); (2) the operating parameters of an

~ intermittent mode of the pump 12 (Step 121); (3) the operating parameters

of a taper mode of the pump 12 {Step 122); (4) the operating parameters

15 of a patient controlled analgesia (PCA) mode in milliliters (mL) of the pump

12 (Step 123); and (5) the operating parameters of a PCA mode in

milligrams (mg) of the pump 12 {Step 124). The continuous mode refers to

a pump that continually delivers fluid to the patient, whereas the intermittent

_ mode refers to intermittent delivery of fluids. The taper mode refers to a

20 mode in which fluid delivery is stepped-up to a base rate then stepped-down

to a "keep vein open” rate periodically during administration. The PCA mode

refers to the ability of the patient to self-administer an additional burst (or

"bolus") of the fluid being administered by the pump. In other words, when

the present dosage of analgesia being administered to the patient by the

25 pump is inadequate to relieve pain, the patient can self-administer a bolus
shot to bolster the dosage being automatically delivered by the pump.

if the care provider selects review of the continuous mode (Step 120),

the homebase 14 provides the care provider with a variety of information.

The care provider is told whether the protocol is locked or unlocked {Step

30 125); whether the "air-in-line" (AIL) alarm is on or off (Step 126); the

elapsed time in hours, minutes, and/or seconds of the present administration

‘to the patient (Step 127); the programmed rate of fiuid being delivered in

mls per hour (Step 128); the current rate of fiuid in mLs per hour (Step

129); the volume of fluid to be infused in mLs (Step 130); the volume of

35 ﬂuid'already infused (Step 131); the level in mlLs at which the low volume

alarm will sound (Step 132); and the last occurrence of the alarm (Step



commands can be sent fromthe rermte transceiver to the honebase 14 for
processi ng. Exanpl es of such si gnals, how they are processed, and their

ef fect W Wodsa66sscri bed in detail beI oW i n conjunction w pdT/U$3/11015
description of the operation of the present invention. 15 In
accordance with the present invention, the infusion system 10 can

I ncorporate various security nmeasures to protect against unwanted
programm ng of the punp protocol. Signi-figcantly, a user access code can
be used to bl ock programﬂ' ng except by persons with the user access code,

Pt i on” syet oieal’ (1664 died HBGHe, YBF SWHAR WodeliBe il hral BRELL . ALY
whi ch are st orEwwldlngh@lauﬂewahoddomﬁ)cwe mwdﬂrt rtlae dnomeba_sel tatinBtep

with the infusigy r%).‘&r‘h%%lt@re Rafffffendr @i der is connected to the infusion
system 10 via a re &: conventi onal sQUSh button el ephon not shown

Thi s connection may!TH&e faRe; BIYides, selects Te“T'?‘Un? ke infesmiftent made: (Stepe 25
i nfusi on s§st em21)) the harrebiase 4 alEokpruyides thd ehwbm\ﬂdéloaﬁﬂ'ed mfvtvtd’fe

[nfust on Syt ofdfihandl, oo (e 1879RANG B e folBGLE SRSV

Ei t her way, the care S connecr |n USOI'S
t he connecti on12¢, mcmplmeﬁtqmé%ap@vmﬁ/thﬁesaraﬁdntmmatmes Stepyitlem

10, the care paﬁarl%bsl §485t46l éwved@tnels‘@nélmaﬁméﬁ&se& IS%e.sma@Jﬂs%
st orage 30 uni

te car e, pr.ovi der
enters a valid esPe‘:tR’ﬁ'é'eri;E'Eg‘?' sy é""@&g"&'ﬁ‘%f‘ﬁg& ébﬁ\F@'etq{QY@eFré? tbﬁ
several vHDi d interesiftent mode is as fallmwpr crhlectmograznpwdmosedaﬂeoofaﬂmdsbeuﬂgd/ or

programthe pu
Gertain circurd ancesgﬁ s per oy (Step 134! 8o BuRGRECBET RS SERGIH L8
access codes cRef eur (Stepwk3P): dhptdase velums oBHuid & hecinfusad rrerrgLSa(IS:ep
re-entered. To14@y; theatkyroind PaReinf mMiside? ourdStep 142); the time between

doses (or "Q" hours) (Step 143); and the number of doses {Step 144).
15 After providing this information to the care prowder the homebase 14
returns in Step 147 to the main menu 82.
If the care provider selects review of ‘the taper modée (Step 122), the
homebase 14 also prdVid'es the care provider with a varief_y of information.
Steps 148-150 provide the same information as Steps 125-127,
20 respectively. Step 154 provides the same information as Step 131, and
Steps 157-158 provide the same information as Steps 132-133,
respectively. Additional information provided to the care provider in the
taper mode is as follows: the programmed base rate of fluid being delivered
in mLs per hour {Step 151); the current base rate of fluid in mLs per hour
25  (Step 152); the volume of fluid before taper down in mLs {Step 153); the
~ step-up rate in mLs per hour {Step 155); and the step-down rate in mLs per
hour {Step 1566). After providing this information to the care provider, the
homebase 14 returns in Step 159 to the main menu 82.
If the care provider selects review of the PCA mL mode (Step 123),
30 the care provider is also given information. Steps 160-162 provide the same
- information as Steps 125-127, respectively. Steps 165-166 provide the
same information as Steps 130-131, respectively, and Steps 172-173
provide the same information as Stehé 132-133, respectively. Additional
information provided to the care provider in the PCA mL mode is as follows:
35 the programmed continuous rate of fluid be'i'n'g" delivered-in 'mLs'pe'r hour
' (Step 163); the current continuous rate of fluid in mLs per hour (Step 164);
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programm ng signal is sent by the care provider (from e.g., a renote push-
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-41 - wWolbkassss €l ephone) to the honebase 14. That progr p@Ef@stiegsal
is rel ayed by the renote conmunication port 42 to the processor 53,
whi ch processes the signal and generates an access code address
signal. The access code ~ address signal, which corresponds to a nenory
| ocation in access code 5 menory 54 hol.digng a user access code, is sent
over a data bus 60 to the access code nenory 54. The particul ar user

Tre e ococor o5 B idme i 3 Mgl L5E o5 Y ol s
manner . _ minUiesd Step 168xt themurnbéhef politholi2 {Stepel 68)mtivehembzer of boli
o PR wth 10 gtFOIRTANSF 0] P fimel SUMIRABNA G e VE
t he punp dat Rropyiding4bis infiernatian teihampare provides; tha-hamebase ddcieturns in
the protocol 5 step 174 to the main menu 82. '
If the care provider selects review of the PCA mg mode (Step 124),
the care provider is given other information. Steps 175-177 provide the
same information as Steps 125-127, respectively, and Steps 188-189
provide the same information as Steps 132-133, respectively. Additional
10  information provided to the care provider in the PCA mg mode is as follows:
the concentration of fluid delivered in mg/mL (Step 178); the programmed
continuous rate of fluid in mgs/hour (Step 179); the current continuous rate
in mg's/hour (Step 180); the mgs to be infused (Step 181); the mgs infused
in mgs (Step 182); the bolus dose in mgs (Step 183); the bolus interval in
15 hours and minutes {Step 184); the number of boli/hour (Step 185); the
number of boli attempted (Step 186); and the number of boli delivered (Step
'187).  After providing this information to the care provider, the homeébase
14 returns in Step 190 to the main menu 82. o
With reference to Figure 6, the edit mode will be described in detail.
20 If the care provider has selected the edit mode in Step 67, the homebase 14
transfers (circle 71) the care provider to an edit mode menu 200 illustrated
in Figure 6. Upon accessing this menu, the homebase 14 generates a
number of voice queries that are transmitted to the care provider and
provide the care provider with a number of options--namely: (1) editing the
25 operating parameters of the continuous mode (Step 201); (2) editing the
operating parameters of PCA mL mode (Step 202); and (3) editing the
operating parameters of the PCA mg mode (Step 203). No matter which
option is selected, after editing the operating parameters (or protocol) of that
mode, the care provider is transferred (see circle 204) to the edit mode sub-
30 menus 270, 280 illustrated Figure 7.

' If the care provider selects editing of the continuous mode (Step 201),
the homebase 14 permits the care provider to edit the rate of delivery. In
this mode, some parameters are maintained and others may be edited. The
care provider is told the current rate at which the pump 12 is delivering fiuid

35 in mLs/hour (Step 210). The care provider is then asked to enter a new
' rate, or press the "#" button to accept the current rate (Step 211). Finally,



fromthe protocol nenory 51 and sends the protocol via data bus 57a to
t he honebase data port 48. The honebase data port 48 then sends the 15
i nf or mati o'W@91668he infrared |link to the punp data port 46PCHNSOHLINNS i S
processed by circuitry and/or software in the punp 12. In this way, the
punp protocol can be programmed (e.g., edited, redone, reviewed, |ocked,

re-entered, etc.). The functions of the controls 26 of the
i nfusion system 10 will now 20 be descr2®ed. The local button 32 is used
to activate the l'ocal transceiver. I f .the care provider is .|ocated at

the honebase 14,thgnré phS\ﬁéér {s' A0S 6i6d KB rate in n’(L%/ISbur élw&lssakkle'dtttooﬁress the

tel ephone) is at, fhat | ocat on and connect to
comuni cati on po kbﬂfm'i' Rat S(l,‘SIV pﬁ&ttpcﬂ?cgf?ﬂ} B%eré?sgﬁ‘ep&k%wmtﬁ@ﬂtwé“te
| ocal conmmuni cathasnbemery edudd e horeebbse fdowansfers ircter204) catthersubbmenus

connecti on betweffbtg % rteeJIephone and t he honebase 14. o The

send button 34 is deS| gne perm t senqudg of 'the infusion
10 protocol &0 a rendf &hg 6arqg M'qertiﬁ'r?ﬁ}ﬁ ing of $he ROA anrnqqes(Step 202/!/ay

a renpte or | ocaheCeameUpPsvigan isaiskedi th adit Maribayi p&iaﬁfé@erl%{ of Qﬁ@' Pelic\ mL
or

f t [ ted
Y oot o> U1 TRl e o ke 7 Bt InR RRER (R0 UREt ERMuRUSIS ik s,
| ocat.ed at the hnmﬂtsiheud(@tppéﬁslésandlm Stepl2B2tis eskedlito ewtiec B new tontinuous
downl oads the exp régs C'Oé"B Bﬂetoré‘n{&tp?tﬁé’%’é‘érﬁar%té)”TRQréfﬁé%ro\TH‘ér

protocol is then r via the renote conmuni cati on
renote conp® er is then told what the new rate is and asked to press the "#" button to

accept that new rate (Step 223) Similar operatlons are performed on the ‘
bolus volume (Steps 224-226), the number of boll/ho_ur (Steps 227-229),
and the bolus interval {Steps 230-232). _After editing, the homebase 14
transfers (circle 204) to the sub-._m_enus 270, 280 of Figu_r'e 7. :

15 If the care provider selects editing of the PCA mg mode (Step 203),
the. care prpv_ider is asked to edit. various. parameters: of the PCA mL
protocol. _The care provider is first told_ what the current continuous rate is
in mgs/hour (Step 241 ), an'd in Step 242 is asked to enter a new continuous

. rate or press the "#" button to accept the present rate. The care provider

20 is then told what the new rate rs and asked to press the "#" button to
accept that new_rate (Step _24,3)._ Similar operations are performed on the
bolus volume (Steps 244-246), the nurnbe_r of boli/hour (Steps 247-249),
and the bolus interval (Steps 250-252). After editing, the homebase 14

_ transfers (crrcle 204) to the sub-menus 270, 280 of Figure 7.

25 Referrrng now to Frgure 7, the edit mode sub-menus 270, 280 provide
the care provider with several options after e_drtlng the protocol. The first
edit mode sdb-rnenu 270 .allows the care proVider to send {i.e., save) the
edits to the pump 12 (Step'271) by pressing a certain key on the key pad
(in this case "1"), to review the edlts (Step.272) by pressmg a different key

30 on key pad {in this case "2"), and to cancel the edits (Step 273) by pressing
still a different number on the key pad (m this case "3"). If the care provider
selects sendlng the edits (Step 271) the new protocol is sent to the pump
12 (Step 274), and the care prov__lder_r_s_ told "gqo.dbye" (Step - 275). The

_ care provider is then transferred to the phone or patient conversation mode

35 (Step 276), and the care provrder is put in connectron with the patient to

verify. the- programming (Step 277). Aft_er verifying the programming _
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-12- The link button 30 is used to initiate a renote (or

| @cal ) pr ogr awii 9636685 session, or, in other words, to ent escri®safInt
t ouch-tone progranmm ng rmde of the infusion system 10. Wen
initiating a progranm ng session, the care provider calls the

t el ephone nunber corresponding to the infusion 5 system 10 (or the
patient's home phone). The call may ring at-2a-local. t el ephone
coupled to the honebase 14 vi‘a the | ocal conmmuni catlon port 44. The

patient answers th t he care | der atient..can
comuni cat e bet vveeﬁh%'?éeés’rvé'ﬁ&dt et %&gf)e f?% ee%rﬁéﬂfg% r&n s 4P HIPremes; tglephone
signals. This is kften 2WZ8)ciandthespnogoaroming sessiopas temminetedier sati on 10

node. The care provider st ffh dafs tgrGider L difedtat +mwtr+§ Qﬁer@cﬁ& Y8eeg 'z#m, the
button 30, which djs nects. the patient fromthe I ne
initiates the progP am%gﬁge depa rT"l?eﬂ‘eB‘éIWWﬁfsr%?épﬁn%"@t?%mF'F‘bGP%sca’e

3-9. If, howevsr, pheigert (Step P8R nafteanspertirg)ctheacarepprowider iss talan to tthe
homebase may be equl afed ouitoaR dURLGRA! o6 LA BRSNS LB b Hld-Rly 288

connects the care provider honebase
programm ng node. Fe@mitsthe ene pmmd@n rmgelﬁayomoéseml PB%@'@F w‘ 1t)Hie"d the edits

by pressing a key on the key pad (Step 281), (2) edit the edits by pressing
a different key on the key pad (Step 282), or {3) cancel the edits by pressing
10 still a different key on the key pad (Step 283). If the care provider selects
sending the edits (Step 281), the new protocol is sent to the pump 12 (Step
284), and the care provider is told "goodbye” (Step 285). The care provider
is then transferred to the phone or patient conversation mode (Step 286),
and the care provider is put in connection with the patient' (the patient
15 conversation mode) to verify the programming (Step 287). After verifying
the programming changes with the patient, the care provider hangs up the
remote telephone (Step 288), and the programming session is terminated.
If the care provider selects editing of the edits (Step 282), the care provider
is transferred to the edit mode menu (Step 289) illustrated in Figure 6 and
20 described above. If the care provider selects cancelling of the edits (Step
283), the care provider is transferred to the main menu 82 (Step 290).

With reference to Figures 8A and 8B, the create mode will now be
described. If the care provider selects the create mode in Step 68, the
homebase 14 transfers the care provider to a create mode menu 300.

25  Within the create mode menu 300, the care provider has several options for
processing the protocoi: (1) the continuous mode 302, (2) the intermittent
mode 304, {3) the taper mode 3086, and (4) the PCA mode 308. For any of
these modes to be selebted, the care provider presses a predetermined
number on the keypad of the remote programming transceiver or push-

30 button telephone. :

If the care provider selects programming of the continuous mode 302
from the create mode menu 300, the care provider is asked to program
various parameters of the continuous mode protocol. The care provider is
asked to enter the rate (Step 310}, after which the entered rate is read back,

35 and the care provider is asked to press the "#" button to accept this rate
{(Step 311). The care pm\)ider follows the same procedure for entering



hardware in the honebase 14 or with software that controls the processor
53,"or with a hardware-software conbi nation. Either way, the care provider
may then MQP6i6MSocessi ng the information and protocol stoPeWUSs/tbEs 20
honebase 14. (As described above, the call rmay be ini'tiated by the patient

to the care provider.) The functions of the display lights 28
w Il now be descri bed. Preferably, the display |ights 28 conpri se
LEDs. The wait light 36 indicates . -2@en the honebase 14 is involved in.

a programm ng session or when its is 25 downl oadi ng the protocol to the
renpte comput eyoifheqstepian2 Wha 398§, low vollmehilarf gs&bﬁ ife i k9@, not -
to disturb the honebase 14 til Wa|j 'gl}l'ut 6 goes of ’

i ndi cati ng thaP"P‘i?F@f‘fRﬂk'Tﬂ E€?§§| %Eg rdTéPIH? and Ak %Hél?gééswps 318and e

i nactive. The ghene Aftgiprogfarnmig; ahe savdprovider i§g’faast§rﬁéd dﬁrclléasﬁﬂ to %hoe t he
patient are inyolv in | mruni cati on via the renote tel ephone

and t he | ocal fgbgﬁ%%tﬁ%og%@?ﬁ?; when the internal processing el enents of
the honebaSe 14 arelfi thecchkeepravidennelnets prpgrageningyohithe intedmient mosle

the infusion sygiemnbOchfy pPeider T'@askbar & bwaﬂanél%rm»scg&%m@g QSeral arm

condi ti ons and funcfions 1n the i nfusjon S st ein 1Q. TEe al arm condi tions
and operation BYtefrRBteNtIpace prekoce fégﬁﬁféﬁr"c"g‘]’?’%?é %‘l')ﬁ‘?iﬁf‘?%ﬁge\ﬂqmb?fe 35
descri bed bel oof WiQ"hhodseiStep 820), aftgnvehith.the entered number of "Q" hours is
read back, and the care provider is asked_-to.press the "#" button to accept
10  this number (Step 321). The care provider follows the same procedure for
entering dose rate (Steps 322 and 323), dose volume (Steps 324 and 325), (
background rate (Steps 326 and 327}, number of deliveries' (Steps 328 and
329), low volume alarm (Steps 330 and 331), protocol locking (Steps 332
. and 333), and AlL on or off (Steps 334 and 335). After programming, the
15  care provider is transferred (circle 397) to the sub-menus of Figure 9.
~ If the care provider selects programming of the taper mode 306, the
care provider is asked to program various parameters of the taper mode
protocol. The care provider is asked tb.enter the total volume (Step 336),
after which the entered total volume is'_ read back, and the care provider is
20 asked to press the "#" button to accept (Step 337) this volume. The care
provider follows the same procedure for entering taper up time (Steps 338
~and 339), taper down time (Steps 340 and. 341), and total delivery time
(Steps 342 and 343). The homebase unit 14 then calculates the base rate
(Step 344) and reads this base rate back to the care provider (Step 345);
25  calculates the volume before taper down (Step 348) and reads this volume
back to the care provider (Step 347); and calculates the step up and step
down rates (Steps 348 and 350) and reads these back (Steps 349 and
351). The care provider is also asked to enter protocol locking (Steps 352
_ and 353) and AlL on or off (Steps 354 and 355). After programming, the
30 care provider is transferred (circle 397) to the sub-menus of Figure 9.
. If the care provider selects programming of the PCA mode 308, the
care provider is taken to a PCA mode sub-menu 360. In the PCA mode sub-
menu 360, the care provider is asked to select the PCAmL mode (Step 361)
or the PCA mg mode {Step 362). If the care provider selects the PCA mL
35 mode, the care provider is asked to enter t:he-' protocol of this mode,
including the continuous rate (Steps 363 and 364), total volume {Steps 365
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- 13- Il'lustrated in Fi.gures 3-9, the progranm ng node or
sequence of tWO96/16685 present invention will be described in datmisesifas
descri bed above, when a care provider wants to access and process the
protocol of the honebase 14 froma renote tel ephone, the care
provider calls a tel ephone nunber 5 corresponding to the infusion device
10. Preferably, the call fromthe care -23-provider rings at a |loca

t el ephone coupled to the honebase 14. |If the call I's answered by the

Egtr{eggtse( 22 Sfﬁ ?Hri‘leéﬁaﬁrﬁélﬂl Volefk 98télls 8BY 5&?958%, msmb%?'o?%g’ipgontgggi eps

voi ce signals bet eagagyrog%?lgggﬁgﬁ’%gg%eﬂ%%Ebagge?(’i .?‘/’é".’}’oﬁ’@“e alarm (Steps
conmuni cate in the378hamd 8V4RapictdtolCioBkingsBteps 3Blanhd BR6), ghd Wib on or off
button 50 (or somiSt 827 ARd,8ln sl R BRRY R, shBoIGHEPEA M8 molE (srep
the care provilder 362} thenatecprovider is askedte enter thatghode'smratecalnincluding the
S 2 e RSP 05005 e 0 1800 B g2
directly pcoﬁﬂ?—ét‘é‘ﬂ“f’@ t%pﬁﬁ%ﬁg\,\%ﬁ?ﬂé@@éﬁ? PHES ‘gﬁﬁeésgat%?@aﬁs)'
directly | niruralbemaf dolithouk dStepsc B870and (388)) bolusintervat (Stepsi 388 uand
cessi oncan be 3507 My Wfidme dlirth [81epkad ahd YA photiSoPIGRRIAT TRl 303
push-butt on t18 eprande384hmand AlL on or off {Steps 395 and 396). After programming, the
i care provider is transferred (circle 397) to the sub-menus of Figure 9.

Referring now to Figure 9, after a programming sequence in
accordance with Figures 8A and 8B, the care provider is transferred (via
circle 397) to a primary create mode sub-menu 400. In the primary create

15 mode sub-menu 400, the care provider can make various selections,
including sending the newly programmed protocol (Step 402), reviewing the
newly programmed protocol (Step 404), and cancelling the newly
programmed protocol (Step 406). If the care provider selects send (Step
402}, the care provider is told that the new prdtocol is being sent to the

20  pump 12 and then told "goodbye" (Steps 410 and 411), and the connection
is switched to the phone or patient conversation mode (i.e., communication
with the patient) (Step 412). The care provider may then speak with the
patient to verify the programming ({Step 413) and then hang up after
verifying (Step 414). If the cancel option 406 is selected, the care provider

25 is transferred (Step 437) to the main menu 82.

It the review option 404 is selected, the parameters of the new
programmed protocol are reported to the care provider (Step 41 5). The care
provider is then transferred to a secondary create mode sub-menu 420, from
which the care provider can select various options, including sending the

30 new protocol (Step 422), editing the new protocol {Step 424), and
cancelling the new protocol {Step 426). |If the sending option 422 is

- selected, Steps 430 through 434 are performed, which are the same as
those performed if the care provider were to select the sending option 402
from the primary create mode sub-menu 400. If the editing option 424 is

35 selected, the care provider is transferred (Step 435) to the create mode



20 by picking up the tel ephone handset and pressing the local button 32,
whi ch gives the | ocal tel ephone access to the honebase 14.

Once the cave9qiresss der has accessed the programm ng node of pkfysos/nion
honebase 14, a series of steps are followed to enable the care provider to

program t he operational protocol of the infusion device 10. It should be 25
understood that the follow ng programm ng and access steps are exenplary
only and that nmany variations can be madg4to t he di scl osed schene.

Wth reference to Figure 3, the processor 53 accesses fromthe voice

storage unit 52 r [ ' i r. | Lted, to the car '
provi _(g:Ier ua![ t he_rn%gﬁo e 'gﬁ?%@;ﬁpggﬁ g%ﬂ%gnl@pcti}’cﬂ ﬁ%&n 'E}seﬁ?éa‘g'r gbe[ Fﬂrgf mé‘g'de
30 61, a voicle Eensfarredd3tepii3h tp shadoeipswenyyB2.ne processor 53 fromthe
voi ce storage unit 5@) ajiSofSEE dbdvehBrdcis8ing’ MOdes! tﬁ§kh6\9|ehQ§e 4 &an be

U CR Y G T A T SR
the processSr S@rogrammidgiofrthierprstodud! Heor éxmnple) 8#Ekeyceas beandd ioseNadri d
(neehes™): |1 niroltrdiociling 196 B530H b GofF 1S MRS o nfing .
provi der has enmededfar hackspacingdears a currentiypperatipgsep to a previous step or
-14- - Redhl5Rertiddba parameter being processed to a previous portion of that
parameter, or for entering a decimal point, depending on the instance in the

10  programming sequence. The system can be set up such that it rejects out
of range values and advises on the erroneous value. If the communicating ‘ _
phone line is equipped with call waiting, the existence of an incoming call
on the additional call waiting line does not cause .the presently
communicating (i.e., programming) line to hang up. -

15 ' With reference to Figure 10, an alarm table 500 of the present
invention will-be described. The alarm table 500 may include a variety of
alarm functions, including air in the line alarm 502 for the line 18 connecting
the pump 12 to the patient, a bad battery alarm 504, a bar code fault alarm

- 506, an-alarm indicating the need for ‘a battery change 508, a door open

20 alarm 510, an end of program alarm 512, a low battery alarm 514, a low

' volume alarm 516, ‘a malfunction alarm 518, an occlusion alarm 520, an
over-voltage alarm 522, a pump interrupted alarm 524, and a purhping
complete alarm 526. . All of these alarms can be made audible, with a
variety of different or identical tones, or .visual, via the alarm light 40,

25 multiple lights, or a digital or analog display. The above alarm functions are
exemplary, and other alarm functions can be prov_ided._ Alternatively, only
some, or one, or none of the above alarm functions can be implemented in
the present inventioh‘, depending on the particular ap_plicatidn.

Exampl'es'of how the alarm light 40 and internal audio device 29

30 operate in response to various alarm conditions will now be described. The
alarm light 40 may comprise a number of lights, for example, red, yellow,
‘green, and other colored LEDs. The audio device 29 may comprise a
speaker, siren, or similar apparatus. As an example of an alarm condition
and the response thereto, if. the phone line is improperly connected to the

35 homebase unit 14 or the infusion system 10 is setup in some other improper
‘manner, red and green LEDs (which comprise the alarm light 40) may flash



-14- code, the care provider is transferred (circle 65) to an .

access code 9 illustrated in Figure 4, which provides for
priogr anm ng I)Wagﬂé&ﬁﬁster and user access codes. PCT/US9S/11045 t he

care provider has entered a user access code, the processor 53 5
accesses fromthe voice storage unit 52 a nunber of voice queries ,
-conprising a main nenu 82: (1) Step 66--asks whether the care provider
wants to review the current -progranmmabl e heAmsbase protocol, instructing
the care provider to depress a'particular key on the touch-tone key pad to
sel ect this optionogéther With ibterritténst abdiohieomt the aadie devive @S, Wosdraeble is

Gt 10 oh 3t ! o @,
6. asks - CUvElhaosRess P idd thide §.c SbirhuniBsie Wit Bk hotepds§ht 4
protocol, with  viaalg¢pltelgphppe sonnesisd tpdhe lncat communigatiopRortAf without
Sﬁ gpr S%}{ ﬁs ks m?tthéﬂogélete{ephonf IR BeiRfgQittatPled @nite ﬁ@mtte_eraaé "I_ali,% tpéubw LED
S sion a et.urn 0 . Ol communtiL catl on w

et 17 T cavay BRsh il nteraitrent anid s TFsqraap e S Buind i trhss e dagal,
care provider is tseadsbetinkdngdes (iles, iB0jepressing the linkriattaaw3Qp diecatiumtol032,
illustrated in Fi . id '

(Step 677 the cadh SR, blittoh 84l Hithdih M BmpP) 2 Bng property Misgitfiel 6
node nmenu 200 il | lsmnehase 14 yeligyy and red LEPsaavflashhwithi intermytteat aydiop df the

create rzrgde (Sfj ep té@bhgggeg&.ﬁ\ﬁ&tmrp%gdﬁeehstﬁer aémiAaeé fcﬁdltfclfd'l rielébhbde bAdathe

create 20, o T Tiesiag, L Biohota Bel . Fosf PRt by,

connection is swi titéethternal system error occurs in the homebase 14 and/or pump 12, ared
LED may flash with intermittent audio. It should be understood that the
above operation of the alarm light 40 and audio device 29 are only
exemplary and that variations can be made on these alarms.

15 it should also be understood that the above programming and
functions described in Figures 3-10 provide only examples of how the care
provider and the homebase unit 14 may interact via a remote or local push-
button telephone or similar transceiver. Therefore, additional or alternative
steps and procedures can be designed and implemented for remote

20 programming of the present invention. Accordingly, only some of the steps
described above need be included in the invention; the steps may be
conducted in a different order; additional or fewer protocol parameters may
be controlled by the care provider; and different operational modes (i.e.,
other than continuous, intermittent, etc.) may be chosen.

25 Furthermore, the present invention can be used in a variety of
applications. [n the exemplary application described herein, the present
invention is used for controlling and programming the protocol of an infusion
pump. A variety of infusion applications exist for which the present
invention can be used, including ambulatory Vs, insulin pumps, hospital

30 pumps, enteral pumps, blood pumps, intra-aortal pumps, subcutaneous
pumps, and spinal (or epidural) pumps. Other medical applications also exist
in which the present invention can be used for remote programming, as well
as other functions described above, including use with ventilators (e.g., for
blood/oxygen level), respiratory equipment, EKG machines, blood/gas

35 analyzers, enteral pumps li.e., stomach infusion pumps), blood glucose



to a phone node (Step 73). In the phone node, the care provider can talk
with the patient to verify progranm ng changes (Step 74). The care
provi der ¥09/16685 hang up the renote tel ephone after conpl eiggses/ii15

conversation with the patient- (Step 75). If the care provider
entered an invalid access code;, the follow ng steps are followed. In
response to receiving an invalid code (see Step 63), the care

provi der is asked (in Step 63) to enter-2fother access code because
the one previously entered was invalid. If this next entered access code is

30 val i d, thes&ak oML &8 ad 8RS M BriShBRA Woksi t
code dec ISIGrsp R I8 eduptbRESEER SWoyind frigaliBn doliddy, i BRASAY |
above. |f, equIMeder . the care provider enters another invalid access

code, decision Stepit will thérefoaebe tapparemt ¥ those skilled ik BeCrt ahBt V¥rigas 1S

ld th i i | id i s_asked h
code. 1t this RNEeGng apd vaBBns el e miad ¥ he ApRatatie PMelndf SF°°
provi der t & accthepresent inusngioonwithopt departiag. from: the spirit ot Iseopeaofdthe he
~care provider hasere’ e¥has! b N8 ihferddd that theVbré¥ent6Pdention cover the

PCT/ US95/ 11015 - | : . e . _—
modifications and variations of this invention, provided they come within the
scope of the appended claims and their equivalents. -

10 - WHAT IS CLAIMED IS:



- 15- access code, decision Step 79 goes tow§_t,_ep._80 The care
provider is told in Step 80 that th _Tq&@egges invalid and to
contact a hon¥OPEAFE8E care provi der tTdf"?o ?be:@ corrlect RERESIS/1Se,
and t he honebase 1Wp 8i) . under st ood t hat
any nunber of iter ons of access - codé” enterlng can be enployed in
the present inventio l\t“mt t he ' care provider enters two
i nvalid access code51 ﬂﬁ \mm | d had& up, or it could permt

t he care provider m)re*than Lthfee®tries to enter a proper access

code. Referring now to Figure ¢LAIMS access code nenu 90 will

be 10 described. If the c r{grow er has_ent ered .a,nmast er %cess cade,
a

the care provider'is t Yy PEPYRIIR '833’"@‘6%%“ G0 (hpyng’ a
circle 65). Upon prograracabiesprajocol, saidenemoteheprognamasabld infysioersysesmaeing

nunmber of voice qﬁg?ﬁﬂmable grp,ten%t% Mu%@%hbt&%écwé?ecgﬁ{pgsmqDV' der and

provide the care of opti ons Step
91, the care p50w der i&MeIpey Wﬁéﬁﬁ"é’?g saigl programahle PEPtogdbess code is to

be entered and is instraghbid gte.-ayee@ﬁtzpor storlngCa?R/bﬁjeiblbuéF; on on the touch
tone key pad (in this case t ect  ,thi.s opti

the care provider sel ed MR %CBB}'T'B'HC“"Y’L‘H% 9?(5%?) §%’@§9 said Vet PEna ﬂéoéfi‘%
provider to enter rehmtextostchmgmnavaascavereasdctmdere(cst\erpg @ yemote pragrarming

enter a new nasterg leﬁgq?dgrgc%@ rérﬁB tc?@t)h-tc;qketrgﬁ tﬁe ged 20 nast er

access code is then“rea care provi honebase
(Step 94), and®the honﬁﬁ%@eﬂO@éﬁSPbﬁde@ %?'ddpmte&ﬁmenpﬁapnmrr and to sald

the care provi der vdic@Etsragé it 'dhd 1603ai@ indrRbryk or Babedsing 86idnloit & signatfrom
master access codg §§ 5gpce s%raglefur;[lp Efong gége snr?gv 'sgt rpr%reas"s"%%b ehgrc;tg;oll?rc}/m saptf
memory, and for processing said programmable protocol in response to
receiving said remote programming signal.
15 ' '
2. ‘The remotely programmable infusion system recited in claim 1
wherein the remotely programmable infusion system has a user access code;
and wherein the processor permits remote programming of the
programmable protocol in response to receiving said user access code from
20 the remote touch-tone transceiver.

3. The remotely programmable infusion system recited in claim 1
wherein the remotely programmable infusion system has a user access code
and a master access code; wherein the user access code is stored in the

25 memory and is programmable; wherein the processor permits programming
of the user access code in response to receiving said master access code
from the remote touch-tone transceiver; and wherein the processor permits
remote programming of the programmable protocol in response to receiving

_ said user access code from the remote touch-tone transceiver.

30

4. The remotely programmable infusion system recited in claim 1
wherein the processor accesses a mode query signal from the voice storage
unit, the remote communication port relays said mode query signal from the
processor to the remote transceiver, and the processor selects one of a

35 plurality of programming modes in response to a mode select signal being
received from the remote touch-tone transceiver, said mode select signal
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honebase 14 returns (Step 96) the care _provider to the access code nenu 25
90 (via ci&gl e’ 65%. Those . skill ed-i art will recognize that the keys.
d i

to be by the car are only exenpl ar yPCRAIS9SAEIS ot her .
keys coul d be design and/ or select various options and
pr ogranmm ng entri Second, in Step 97, the care

C
< instrucied o pross a Yesbarn buttorh o fﬁgﬁlllﬂ ] ﬂﬁUﬂlﬂﬁl ad (in

this case the nunber "2") to select this option. tthe"cafe provider
sel ects this opkingseritiey therdmete foudhetdre ﬁrbnsmwa in resporﬁgeptd €y rédrilo®Nt er

2 ready exi ot UL e, frAbERZE oceivihlBRL R W g 35 “eke the

care provider to enter a new nmaster. access code:- again- (Step 97). | f

the newly entered uger atRETSmeREQ p8gfarhifiabfl in®3ldn 8ysm réfited RV EIdRGY .

}é%?ggég??%oﬁwherem the plurality of programming modes includes ;g edit mode for

: editing the programmable protocol, a review mode for reviewing the
programmable protocol, and a create mode for entering a new programmable

protocol.

10 6. The remotely programmable infusion system recited in claim 1,
further comprising a local communication port, coupled to the processor, for ‘
relaying signals between the processor and a local touch-tone transceiver.

7. The remotely programmable infusion system recited in claim 1

15 wherein the remotely programmable infusion system has a status report

mode, the remotely programmable infusion system further comprising a

switch for selecting said status report mode; and wherein the processor

accesses the programmable protocol from the memory in response to said
status report mode being selected. ' |

20
8. The remotely programmable infusion system recited in claim 7
wherein the remote communication port relays the programmable protocol
from the processor to a computer in response to the processor accessing the
programmable protocol.
25 '

_ 9.  Theremotely programmable infusion.system recited in claim 1,
. further comprising a programming access switch for selecting either a
patient conversation mode or a programming mode, said programming mode
providing programming of the programmable protocol by the remote touch-

30 tone transceiver.

10. The remotely programmable infusion system recited in claim 9,
further comprising an override circuit for bypassing the patient conversation
mode and thereby directly initiating the programming mode.

35
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access code is then read back to the care proV|der by the honebase 14

(Step 101), and the honebaseiil4 generdtes a_ v -eermund ‘fhat tell's the
cdre praovi derWP(?ﬁms the "#" key on the k yH‘gathth&%c‘Eﬂ it IPCTUsesILAST
access code (Step-162)—+f tuc care provi de pr eBERS ’E‘P\e "#'*r key, the 5

honebase 14 returns are prowdep—t-o“T'he access code nenu
90 (via circle 65). “ mn " in Step 104, the care provider is
asked whet her he or I|ke tdP-query the user access codes

and is instructed to press a certaln button on the touch tone key

pad (in this case the muyrberrhedemdilylifrog r%h’?éﬂle Wbﬁoﬂ%b% reitdd® 85111?1

provi der selects this option,, K the hone care provi

in Step 105 that tfHé‘?@’ EP@%'SHE&?%PWWF%B@? I53ting ap asa"“ °°'&‘é‘&'8§§" é’b@é"‘émte'v
(dependi ng on how pregyarhinabée imfaegionlsystérap 106, the honebase 14
recites the user access codes to the care provider and conti nues
reciting the user access codes (Step 107) until all are recited. 15 After
conpl eting redting thd UserThectematehopiegrammatie infusion sustemtrecited in claim 1

(Step 108).the cangngiehyiHgr vI:J&et BRIraFGESE &EQSI WRlikk %ﬁbr(é{' Fhg! §\ﬁdt€m65hrther

Fourth, in Step 109, the care provider is_as

woul d like to eras@mmisingav %@g‘%’&%f%ﬁ@m’grtf%ﬁ'gE’ﬂgﬂplWB'%’%Q%""&“W an

certain - but tamalay huhtari ooick dignsl, kel pralogilurhin volses sighlbb emuidtirig the
"4") to select this f _the care provider selects this option,
t he honebase 14 asﬁ?é’%? of QP,LH%Q, \é"lg'geprow der to select one of two options:
(1) to erase hecific user access codes, press a certain button on

the touch-tone key pad 4d.n tphh&atﬁaaeroﬁ hanotely pragﬂm%m an)nﬁ:%ﬂﬁ\ §}:&Bm1]s@d
or (2) to erase all_ user accesigco es rent button$

this case the nuntifusion sysiem haying ii’?}ce F”F‘"?ﬂ% Uit fé"ﬁ"""gﬁﬁ?ﬁgrs'g% leRnd
Step 110, the car ewawirtg/aqbeognasnmabmhmmmit sdidtihRusigresystem bemg programmable

by a remote touch-tone transceiver, the method compnsmg
15 establishing a connection between said infusion system and said
remote touch-tone transceiver;
first accessing said voice signal from said voice storage unit after
establishing said connection between said remote touch-tone transceiver and
said infusion system; :
20 first sending said voice signal to said remote touch-tone transceiver;
second receiving a remote programming signal from said remote

touch-tone transceiver; and
processing said programmable protocol in response to receiving said
remote programming signal.
25
14. The method recited in ciaim 13 wherein the infusion system
has a user access code and the voice storage unit stores an access code
voice command, the method further comprising:
second sending said access code voice command to the remote
30 touch-tone transceiver in response to establishing the connection; and
initiating a remote programming session for the programmable
protocol in response to receiving said user access code from the remote
touch-tone transceiver. |

——
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user access code to be deleted (Step 1

and t he honebase 14 reads back :

t hat spec%&lﬁ%gj access code in &ée?—?fz The honmebase 14 then asks the

care provi ress the "#" b
.del etion of that user accesg”

30 code nenu in Step 1.14\'Tf .the- Are provi der- sele Iobal
del etion), the honebase 14 warps~the care provider that iwjf'g

to erase all the user access codes and “d%s for the care provi

t he "#" button to accept (Step 116). The honebase then returns to the
access code ntBu 9Th¢ Shethol fetjted in clain\® D WHETEMSthe infusion system

PCT/ US95/ 11015
FTth. i ot epH] 2dneFigL aggess code and a yser scpass pods, wheield the spr access

nunber (in thi go%@pmsr;mmﬁbé&.. and n@ea@aébg vmsmmp unit steeescan access

provi der coé@beiaécémh%rmotthemneﬂwba muembmdﬁs.ﬁgt urns (via Step 119)

to the accgss _ seconde sgngmg san% gggéassF'che von?:e command to the remote
touch-tone transceiver in response to establishing the connection;
first initiating a remote programming session for said user access code
in response to receiving said master access code from the remote touch-
tone transceiver; and o
10 second initiating a remote programming session for the programmable
protocol in response to receiving said user access code from the remote

touch-tone transceiver.

16. The method recited in claim 13, further cdmprising:
15 . second accessing a mode query signal from the voice storage unit;
| second sending said mode query signai to the remote touch-tone
transceiver;

third sending a. mode select slgnal from the remote touch-tone

transceiver to the infusion system in response to said mode query signal;
20 and
selectmg one of a plurahty of programming modes in response to
receiving said mode select signal.

_ 17. The method recited in claim 16 wherein the plurality of

25 programming modes includes an edit mode for editing the programmable

protocol, a review mode for reviewing the programmable protocol and a
create mode for entering a new programmable protocol.

18. The method recited in claim 13, further comprising relaying
30 signals between the infusion system and a local transceiver.

19. The method recited in claim 13 wheréin the infusion system
has a status report mode and a protocol memory for storing the
programmable protocol, the method further comprising setecting said status

35 report mode; and accessing the programmable protocol from the protocol
memory in response to selecting said status report mode.
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5 Referring now to Figure 5, the revi ew node will be described in
detail . lf the care provider has sel gtte he _review node in Step
66, the homebX98%16685 14 {ransfers (circl T"F@)SHEHEH,QS?IEE‘EAP o\RCIEFSB/41045
revi ew node nmenu 195 iIlTustrated in [i gurFtEPEAcédpon cessing this
menu, the honebase es a nunber e_Qqueries that are
transmtted to the mllummulﬂmﬂw and p& ovi de the care provider with a
nunber of options--namefy,trevi éw rg . the fol I ow ng information: (1)
the operating paranmeters of.a continuous nmode of the punp 12 (Step
120); (2) the operatin@qar &t enethoé regited in claimt B9 rfartieert congeisirig sB€ond

punp 12 (Step 121) e f

the punp 12 (Step gff&f“g f%p%é@‘ﬂeﬁ? ﬁ%t% ar anétcgpsptxfgrﬁ\ “%pgﬁ% ?gggessmg
control | ed anal geghe grrargmmalie pwtncoll ﬁrom thesprategolomemesy punp 12
(Step 123); and (5) the operating paraneters of a PCA node in

mlligranms ( of the punmp_12 (Step, 124 nuous .node

a punp that cohtinual yzohel it}@r é\eﬂ]\% e "?‘hgg'pﬁmqéeﬁtcmmﬂﬁ'ﬂﬂsseieﬁémg either a
intermttent - patiendeoneésationmnodd er aptdgrammiiehimeds, said btcgrdmmnﬁgenode
taper node refers I

base rate then st 6%25@’ %@for @ﬂ%té?) X‘Q}a keeé’\?gltﬂ‘éobé?ry gfaeb?égﬁ’ | cc%
during admi ni st r atreG1Pte taeciptpnedmasceiver. refers to the ability of t he
patient to self-adm nister an additional burst (or "bol us") of the

fluid being nlster by .t he | n._ ot her, wor, en . .th .
present dosa of anal % % 'ﬁ%%?ﬁ'ﬁdiewe‘aa% thhéuﬁgﬂ gﬂfnpﬁ@qqﬁyg%ssmg
punp i s inadequat eheo p&tielneveopaers,atlbhe matle er@ndc athesaliyf - didedthy sirgtiatind othss

shot to bol ster tgﬁ g%ﬁ,g, ‘~£ autorratically delivered by the punp.
If the care provider-selects review of the continuous node (Step 120),

t he honebase 14 provides the care provider with a variety of information.

The care provider is t@3l Weheltihdte rédifidPiPElair 13 CHREhe? comprisikg Getediiy
15 an alarm condition in the infusion system and indicating said alarm
condition.

24, The method recited in claim 13 wherein the voice signal

comprises a digital voice signal, the method further comprising converting

- 20 said digital voice signal to a human voice signal, said human voice signal
emulating the sound of a human voice.

25. A remotely programmable infusion system having a
programmable protocol stored in a protocol memory, said remotely
25 programmable infusion system being programmable by a remote touch-tone
transceiver, comprising:
an infusion pump for delivering fiuids to a patient, said infusion pump
having a pump data port; and
a homebase unit, c'oupléd to said pump data port on said infusion
30 pump via a homebase data port, for processi'ng said programmable protocol,
said homebase unit comprising:
a voice storage unit for storing a voice signal;
a remote communication port for sending said voice sugnal to
said-remote touch-tone transceiver and for receiving a remote signal from
35 said remote touch-tone transceiver; and -
—
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30 125); whether the "air-in-line" (ALL) alarmis on or off (Step 126);

t he gf' %‘ﬁl‘&ds time in hours, and/ or seconds of the present
adm ni str to the - 127) t he progr aREEWSPILILISOf

fluid being delivered ing” o (Step 128)‘“—‘H‘l'e—-6‘bl-l°-l‘-eﬂ{-—-F&t—e——0f

fluid in ms per hour (St ;'the vol une of fI
in nms (Step 130); the voku 35 f|li|d al r eady |nf Ip " li t he
[ ow volune 3% alarmwill s and

level in nLs at which the
the | ast occurrence of the alarm (Step WD 96/ 16685
PCT/ U95/ 11015 - a processor, coupled to said remote comwunication por]:&'h)d

S | so Fi t

brovi di ng ¢ h ot g vdiBb Sorddelliif 3hfi 3o s PlAldRo) Hibfork, 3ol Bcgssing spig,
134 returns toveise signal fremupaie voice storage unit, fqr agRessingesaid Grpdeammabiect s
review of the pritBes) frbﬁf‘éaﬁ%’@tcfc@l ﬁmemo@ ana%) pr&@,sn@@aaiﬁoé(’anadn%me

pI’OVI des tpe care EI’OVI I on.

Ste
352 157" pr Bui qBrataBoCisaBTaif o Phetesed Brdgr@pumable. protocal in Tesporise to Said

remote signal, said processed programmable protocol being relayed from
said processor to said infusion pump via said homebase data port and said
infusion data port.

10 - 26. The remotely programmable infusion system recited in claim 25
wherein the remote signal comprises a DTMF signal and wherein the remote ‘
touch-tone transceiver has a keypad, said keypad having a plurality of touch-
tone keys, and the DTMF signal being generated by pressing one of said '

~ plurality of touch-tone keys.
15 _ - . _
27. The remotely programmable infusion system recited in claim 26
wherein the programmable protocol has a plurality of operating parameters,
and wherein the voice signal comprises either a recorded voice command or
a recorded voice query, said recorded voice command instructing a care
20 provider operating the remote touch-tone transceiver to press at least one
. of the plurality of touch tone keys, and said recorded voice query asking said
care provider operating the remote touch-tone transceiver to enter at least
one of said plurality of operating parameters via the plurality of touch-tone
keys. '

25 _ _
28. The remotely programmable infusion-device.recit.ed'in claim 25

wherein the remotely programmable infdsio’n system has a user access code;

and wherein the processor permits remote programming of the
programmable protocol in response to receiving said user access code from

30 the remote touch-tone transceiver.

29. The remotely programmable infusion system recited in claim 25
wherein the remotely programmable infusion system has a user access code
and a master access code; wherein the user access code is stored in an

35 access code memory and is programmable; wherein the processor permits
programming of the user access code in response to receiving said master
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127 respectively. Step 141 provides the same information as Step 131,
and Steps 145-146 provide the sane inforngati-on. 32- 133,

respectivel y. WRA61e68Hnal i nf ormation provjwes steeTtie saie| pr oPCIASIS/nothe
10 intermtt € 1s as foll ows: th prog!mammtbdose rate of fluid

bei ng del i “ Rm hour (- - rent dose rate of
flurd in nms lm“ﬁa““lm ‘ 139) the dose volune of fluid to be

infused in nLs (Stepce " 1%0)* the backg?(%und rate in nmLs per hour (St ep
142); the tinme between B doses (or "Q hours) (Step 143): and the® -

nunber of doses (%tceasé%de mm et aémef@\tb&mgoﬁélitsadsmbwemtahenv@r@réihethe
care provider, the rns

147 to the in menp.

2. rOBRES S parmiFs, (amare BEpEBTYT PG, PERNS EroRERrbRRBIE RifiBeo! in
(Step 122); the respomsETthasesitihgasaid yseo\acgess icodeciaom theovéndete thudh-tone
vari ety of informiQieiver. Steps 148-150 provide the sanme information as
Steps 125-127, 20 respectively. Step 154 provides the sanme information as
Step 131, and 5 St eps 157-158 provide the sanme information as Steps
132- 153 'h respect i3l y Twédéﬁdtewrogrémmtd infugiowsystech tezitetén chira 25
provi der in the

d
fluid being deli ve‘?’@ﬁret"?a?e v%e%@%g?wgﬁpg%l JBQF\‘SQ? é’g&gﬁ Cu;%g%fen%igr her
rate of fluid in rdosnprsing@ivoizE syn(damperlfm)conuasmg)smn‘ailgnalfchcd sigrfabite a

taper down in m‘spf{lg;l voice ’Slé]rha? sald huﬁkﬁvaIBerﬁbﬁal' En'mlétlrﬂfrthgoéﬂur{dsbﬂé

155); and the ste own rate | hour “(Step 156)~

provi di ng t hil0 i nfrs4maR veife o t he care provi der, the horrebase 14
returns in Step 159 to the main nmenu 82. _ .1 f the care provider
sel ects review of the PCA nL node (Step 123), 30 the care provider is

al so given information. Steps 160-162 provide the sane information as

Steps 125-127, respectively. Steps 165-166 provide the
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. sanme |nfornat|on as Steps 130-131, respe - ﬁgwus 172-173

provide the s nformation as Steps 131&3(535 EF SR IyPcﬁ(Ha?S(]ilgﬁal
|nfornat|oﬁV éasﬁgéd to the care providerl in RERASEA t*ode is as foll ows:
+ 35 t he progranned continuous rate of fl

pei ng delivered in nmLs per

~hour (Step 163); the current continuous rate of fluid in niLs per hour
(Step 164); WD 96/ 16685 1714
PCT/ US95/ 11015 -19- t he

bol us volunme of fluid in nLs (Step 167); the bolus interval in hours and
m nutes (Step 168); the nunmber of boli/hour (Step 169); the nunber of bol
attenpted (Step 170); and the nunber of boli delivered (Step 171). After
providing this information to the care provider, the honebase 14 returns in

5 Step 174 to the main nenu 82. If the care provider selects
review of the PCA ng node (Step 124), the care provider is given
other information. Steps 175-177 provide the sane information as
Steps 125-127, regpectively, and Steps 188-189
19 '
20
18
o
46

50

FIG. |
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»provide the sane information as Steps 132-1
I nf or mat i orw@pereessd to the care provi
the concentration of fluid delivered i
‘continuous rate of fluid in ngs/hour (.

'ver |s as @??Io

; the pr ogr ammed
current continuous

rate in nmg' s/ hour (Step 180); the s A1 be i nfused (Step 181); the
ngs i nfused in ngs (Step 182); the bOl us dose in ngs (Step 183); the
bolus interval in 15 hours and mi nutes (Step 184): the nunber of
boli/hour (Step 1@5); 2] nunber of bol i atterrpt ed (St ep 186); and

t he nunber of bol 'r"\dil‘i\n/ered (Step 187) . T v g this

i nformation to the ¢ &rovi der, the honebase ns\,i,n Step 190

to the main nenu 82.
wi Il be described ®n dd
edit node in Step %7, t

Wth referencd 8

I f the care ™ py ected the
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»care provider is told the current rate at _which the purp 12 jsp ,ggg}ly,ﬁging
fluid 35 Jyboghsdseour (Step 210). The :ﬁ£l§qggg\/}qmtssam t hen eg to ent
a new rate, or press the "#" buttb OxpcACgd thejcurrent rate (Ste
+211). Finally, WD 96/ 16685

PCT/ US95/ 11015 -20- t he

care provider is told the newrate in nis

/q(c}ur and i s as

ked to press the

er
p

USER ACCESS
CODE (4 DIGIT)

"#" button on the key pad to accept the new rate (Step 212) Aft the rate
has been edited, the honebase 14 tr fers cwg_goﬁ@)rd g[_tdm(sut-msnus
270, 280 of Figur : L—11“t he chr @P @g ﬁslg?geuti ng of
the PCA nL node ( F 6} the care F’h O&"/r | El‘hgl
vari ous paraneter pro ocolY ﬁ_w rrs
first told what t nuous rate |%ROGRAMWHGH§ P (Step
221), and in Step 222 is psked to enter a n eont-TTTOuUUS rate or
press the "#" buttor’sgo apcept the present rate. The care provider 10 S
then told what the n r is and W%ﬁe "#" button to
NO D,
TRY AGAIN 78
YES /
NO | INVALID, 80
VALID TRY AGAIN
77 INVALID,
YES no | CONTACT
' YOUR HOME |-
_ HEALTHCARE
79 YES PROVIDER
R RS ERACCESS | HANG UP
CCESS \,MAST
MO RESESS edoe (5 Diet

82
| MAIN MENU___ Z___
Fmmmmm—mm—mm———— | —— -
I 66\ 67\ 68, /69 :
1 TO REVIEW TO EDIT TO CREATE TO TALK TO| |
| CURRENT CURRENT NEW THE PATIENT} |
|| PROTOCOL, PROTOCOL, PROTOCOL, PRESS 4 | |
|| _PRESS | PRESS 2 PRESS 3 ,
A T PPN AN -
T P R PR
71
THE CONNECTION
7 3—{SWITCHES TOTHE
"~ |PHONE MODE
75\ 74\
FIG 3 HANG UP AFTER TALK WITH THE
| TALKING WITH PATIENT AND
THE PATIENT VERIFY PROGRAM
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raccept that new rate (§ep, 248 IREblhcRd HaBiBsHY lare perfor e
- bol us vol unewd SérRees 224- Hlﬂﬁﬁ% er :&'me /hour (St epsPé‘g@g}@ny,sh

and the bolus. interval ( : I ng, the honebase 14
‘transfers (circle 204) t s 270, 280 of Figure 7. 15 | f
the care provider selects editing of the Pgﬁé@ node (Step 203),

care provider is ®dit various para rs of the PCA nL
protocol. The car nis first told what the current contgnu
I's in ngs/ 1241), and in Step 242 is asked to enFe &In -
cont i nuous I dogs the "#" button to E’_"%‘WO
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-is then transferred to the phone or patie tion node &gt e§P286),
and the cakgopgfeéssier is put in connecthp\svg\—temt‘lhéaﬁ%it itent P 9‘3 %ent 15
conversation node) to verify the progra ngRESAEEL 287) .i After verifying
*the programm ng changes with the patient ' provi der hangs up the
renote tel ephone (Step 288), and the prégiddnmi ng session is term nated.

I f the care proyj der 'gel ecteg editigy of the @di (St 282) t he gare
provi der : p 2 i1l ogtrated

(3) the taper
- modes to be sel
nunber on the ke

o
—
-
D
D

in Figure 6 an

cancelling of fhe e 2 nsfeqred

to the main neh{g e @ re §A
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care provi Za | 308 nu

300, the care prew i
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. VI 96/ 16685 mN PCT/ USQ5/ 11015
-22- wookRkdse (Steps 312 and 31 P il Qeemradeone al ar m (RETEPESAAS ang
315), ~“prot ocoI | ocking (Steps ?>|l.6,a.I:Lcl—:.%4:-7)-—,-—-01'”'(1‘t AL on or off (Steps

- 318 and 319). After programm ng, the care provider is transferred

(circle 397) to the sub-menus of #igure 9. 5

If the care
provi der sel ects progranmm ng of the |ntermttent node

304, the care

provider is asked to pr {)am vari ougy ey ers of the intermttent
node protocol. The carezg ovi der is aske 0 enter theE)QUTrrtMa@DE MENWf " Q'
hours (Step 320),—aFt e+ whicl—the—emter 60 {MUTDET_Of T holrs i s Nz |

n ﬂ"

hllf"l‘ Qn. /r\ g3pdept

read back, amd t@@lcar Fprovider 75 asked o press the &
10 this nuit q €N S aare poXi ger fol bows| t he REwemy ocedyrie
for emtler1 hg rate | Stgps 32 323), |dose vol weDESt eps 324
and 325), I ba&EﬁP e aga-nd-e—ei’), rerrrer—of—cet ies
(Steps 328 ald — — — — B20) —+ evv—v-el e &l -al-m-t-Steps—330-and” 33107, prafocol
| ocki ng (Stepsr332 gq_% 552'3') angNRENT Or 4ff [ StecURRENMI 3321
After progrdRp] ngURARNT R CONTINUOUS RATE| [cONTINUOUS RATE |
% (—)mLs/HR IS (__) mL's/HR IS () mg's/HR
— | L
TER NEW ENTER NEW
211 | ENTER NEW RATEJazZ CONTINGOUS RATE|  |CONTINUOUS RATE,{2%2
N OR PRESS POUND |"\| 3R "PRESS POUND OR PRESS POUND
TO ACCEPT TO ACCEPT TO ACCEPT
| ! ,
NEW CONTINUOUS NEW CONTINUQUS |243
212| NEW RATE o < [2R3| RATE 1S () RATE 1S (_
N ms/HR, -t mU's/HR, PRESS mg's/HR, PRESS
POUND TO ACCE POUND TO ACCEPT| |POUND *ro ACCEPT
CURRENT BOLUS CURRENT BOLUS 244
2%%| " voLUME 1s VOLUME IS |/
N () ml's () mgs
1
ENTERNEW BOLUS ENTER NEW BOLUS | 245
2%3|yOLUME,OR PRESS|  |VOLUME,OR PRESS |
POUND TO ACCEPT w
226|INEW BOLUS VOLUME NEW BOLUS VOLUME | 246
Nlist_mLs, PRESS|  [IS(_)mgs, PRESS V'
POUND TO 'ACCEPT POUND TO ACCEPT |
227 CURRENT NUMBER CURRENT NUMBER 2/7
] OF BOLI/HOUR OF BOLI/HOUR

IS ()

IS (__)

eet Has Been Re; laced

Tl \\\I il

SUBSTITUTE SHEET (RULE 26)

O



1 15 care provider is transferred (cir¢t] )_:Tpﬁstshe\";ub- qure
3 woosenesds the care provider s¢fEC &Eﬂmgvamﬁ 2o of FERDSBmEIT T0

306, the care provider is asked t;0_pr( s paraneters of the
+ taper node protocol. The care provider is asked to enter the total

vol ume (Step 336), . after V\/nichép entered total volume is read back,
and the care provider is 20 asked t0 g}ess the "#" button to accept (Step
337) this volune. The care provi der follows the sang _procedure for
entering taper tinme (Steps 338 a and 339), taper @ time (Steps
340 and 341), a@t otal delivery tivwg (Steps 342 ang”343). The
honmebase unit 14jthen cal cul ates the| base rate 344) and reads
this base rate bfck to the gare—prov-de s

vol ume before taper do éé ENTERGHEWNN
care provider (Sfep 34\;\% DR BALIAHOUR he
rates (Steps 348|and 350) 2MOR RRESSHEOUNR
The care provided is al so agjked TQ :
and 353) and AlLjon or off (Steps 354 and 355). At
care provider is|transf229ed NEWCNUMBERto f{he |
| f the care provilder sel ecthNy prORIBORIAOUWR t e P

ck (S

care provider is |taken to a|RSA_nnde BRESE@Nnu|360. 5 ub-
menu 360, the carle provider |ipguRpetot ACGERT] t he RQUNDL TROACCERED 361)
or the PCA ng node (Step 362)~ Care provider_select& the PCA 035
nmode, the care prjovi der az04dS RENGNBOLUSBe jpr ol o QURRENThBOLRIe .
including the continuous rage TERVAR ted 364),| t INTERMALMIS( 'St ¢Ps 365
| (_HRS (__IMINS (__HRS (__IMINS
I I
251
231 |ENTER NEW BOLUS ENTER NEW BOLUS /5
J INTERVAL, OR INTERVAL, OR
PRESS POUND PRESS POUND
TO ACCEPT T0 AC?EPT
I
NEwW BOLUS NEW BOLUS 252
232\ INTERVAL IS INTERVAL 1S v
{__)HRS (__.) MINS, (___)YHRS (__)MINS,
PRESS POUND PRESS POUND
TO ACCEPT TO ACCEPT
E 204

il
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WD 96/ 16685

: ' sa'EEN'! PCT/ US95/.11015
- 23- WO096/16685 and 366), bol us ﬁﬁ‘%ﬁ%@%&ps 367 and ggg}{s;‘éﬁ] er of

_boli/hour (Steps 369 and 37

372), low volune al arm (St eps

(Steps 375 and 376), and AL on or off

If the care provider selects the PCA ng n%deM( Step
care provider is asked to enter that noge
concentration (Steps 379 and 380204d

total volune (Steps 383 and 384),

 S—

bol us

nunber of bol i heuk Steps 38% -ard-—388r- botus +nrt et vat

At erval (Steps 371 and
373 and 374), protocol | ocking
(Steps 377 and 378).

5 362), the

s protocol, including the
ous rate (Steps 381 and 382),

o u%r‘. M 3@%?@@1 and

390), |ow vol upre2dllqr nf (Steps 391

o I R s [t 98 Sl o

sub- menus of Fi glre
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alarm 510, an end of program al ar & sHeET %‘éEtNt ry alarm 514, a | ow
WO96616688 al f unction al arm 518, arsdBEFUs| al ar RCEDS9S/ANLS
a punp interrupties 24, ‘and a punpi ng
of these alarns can be nmade audible, with a

20
vol une al ar
over-vol tage al arm 522,
conpl ete al arm 526. All

variety of different or identical tones, 9 Iié}sual , via the alarmlight 40,
25 mul tiple lights, or a digital or anal ?J | spl ay. The above al arm
functions are exenpl ary, and other alarm functions can be provided.

Al ternatively, only or none of the above alarm
functions can be | mgen { presen '
the particul ar appRiE® oReS 0
and i nternal audi Sd¢@ JPM%{%
condi tions w :%/1)8 O pbarity
number of |ights, |t e gugmg
LEDs. The audio d%%: 55 = @pe
apparatus. As an nigotnml_?
thereto, if the phof™ Bodissed
unit 14 or the in'F,uzl on a0 F AT Son
manner, red and gr% n LED%(Wm cHBConpri se@the alarm
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- 25- together with intermttent 35@1&@',%@@@1 udio device 29. If
soneone is WO96/1468%i ng to access the | Rﬁ‘ﬂ_d\Q;Eﬁl conMPBTTFE898/11015 h

t.-he honebase 14 via a |local tel eghone connected-to the | ocal
conmuni cation port 44) w thout the | ocal tel ephone Iine being
attached to the honebase 14, a yellow LEp3/pq4 nay flash with intermttent
audlo I f soneone is trying to access the (ocal : send, or |link nodes
(i.e., is depressing the link button 30, |ocal but t on 32, . or send
button 34) without the punp 12 bei38F—p Qﬁprly attached to the

honebase 14, yellowqggl red LEDs nmay flagh with iggk qq%ow%g5sthe
t el ephone connection‘ggtmeen the renote pr | ocal teagm Qmﬁsﬁsé
honebase 14 i g1 red- CED may— +ash| wt th —+ntes m-t et nal |y,
if an internalj s enﬂerror occurs in thg honebase 14 andr oy punp , ared

LED may flash(%vmth-rbnggrb{bt edqo4updi viEWu d4lmsu Q%E ﬁé‘%:ln” ’t he
VFCE y
s can be mgs these alfpr FRESS 3 P It

above operati ptd*g lig
exenpl ary and

shoul d al so bé-u-n-der God that _t he _above .p.r.o.g and — — —lunctji ons
described in F Vi de @R of h

provi der and t ijt 14 pres r via a r TO orHECFal push-
button tel epho g’ ﬁg@ r ansciei cROGRAMe ore, é\pr'\%Ngjr
alternative r ocedTARAMET BRBS flesi gn d an nted for

renote 20 Pépg'rarrm g of t
the steps 1
steps may be

he prese I pvention. Accordi ngh\ gnl y sone of
ove needlBe |ncluded in the i nventd®h: "t he

41| -
. 42{,_850_9@@1 CREATE | MODE SUB-MENU
N , 422 424 426—}
THE CONNECTION] . < L
SWITCHES TO THE (| TO SEND TO EDIT TO CANCEL]!
PHONE MODE || PRESS | PRESS 2 PRESS 3 ||
4Q e e —_—— e |
_TALK WITH THE SEND NEW - GO TO THE GO TO THE
PATIENT AND PROTOCOL TO| |PROGRAMMING| |/
VERIFY PROGRAM THE PUMP MODE MENU AIN MENU
4'\4 \430 4}55 236
HANG UP AFTER
TALKING WITH GOODBYE 43
THE PATIENT | - _
THE CONNECTION |— %32
SWITCHES TO THE
PHONE MODE
. 433
TALK WiITH TREV
: PATIENT AND
This Sheet Has Been Reﬂlaced : VERIFY PROGRAM
AW e
- HANG UP AFTER}”
TALKING WITH
THE PATIENT FIG.9
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conducted in a different order; addi
be control Q%1668he care provider; ;
.other than continuous, intermttent, chosen. 25
Furthernore, the present invention can- used in a variety of
applications. In the exenplary applicati@p/fescribed herein, the present
I nvention is used for controlling and programm ng the protocol of an

r ot ocol araneters may

rati onZCTHSGUEIG o

i nfusi on punp.” A variety of infusion applications exist for which the
present #PBV o sed, including anbulatory IVs, insulin
punps, hospit \SCALARpr'sABaLrE ral punps, blood punps, intra-aortal punps,
subcut aneous punps, and spi nal ( oF—epi-eii-all—puapPs. O her nedi cal
applications al so exrst 'h which|the present inJention can be used
for renote progranmm ng, ps well gds other functigns described above,
i ncl udi ng usesyy tlr—venttaters—e. g., flor  [btoodroxygemy exdf) ,
respiratory eqongmaiR BMKG rgghilnes, bljood/ gas| 350W MOILYME sf” ent er al
punps (i.e., storfach infusion pdnps), Bl ood gl bcose WO |96/ 16685
PCT/ US95/ 11015 - - 26-
504/  BAD | MALFUNCTION | ~!8
BATTERIES (1-25)
506 BAR CODE 520
OCCLUSION
N FAULT (-5) N
508 [ CHANGE ] 522
BATTERIES QVERVOLTAGE v
510 ' 524
| DOOR OPEN PUMP
™ INTERRUPTED
52 [ enp oF PUMPING | >%©
PROGRAM COMPLETE -
SIE_ LOW
BATTERIES

This Sheet Has Been Rerilaced
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noni.tors, dialysis equipnent,.dpén wound irrigation devices, and urol ogy

equi pnent . It will therefore he.apparent to those skilled in
the art that various: nodi fications and variations can“be nmade in the
apparatus and nethod of 5 the present invention w thout departing from
the spirit or scope of the invention., Thus, it is intended that the
present invention cover the modi fi cb#9ns and variations of this

i nvention, provided they come within the scope of the appended cl ai s
and their equival ents. 10 VWHAT IS CLAI MED | S:

-27- . CLAI M5 1. A

renotely progranmabl e nedi cal di spensing system having a
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ﬁrogrannable protocol, said renotely programuabl e nmedi cal dispensing
system bei ng programmabl e -by both a |ocal and a renote touch-tone 5
ttranscei ver; the nedical dispensing system-conpri sing:

an electronically controll abl e di spensi ng devi ce connect abl e

with a patient; ~a menor, I r storing said programuable
. protocol; a voice-storé%é nit for storing a voice
signal; 10 a renote communi cation port for connection to
'said renote . <« TOUCN-TONe (Tanscerver or SeEmgimy—sard—vorce
signal to saidr te] . ~touch-tone tr | for receiving
a renote programm ngd™Nyi froms Ch-t one
transcei ver; a processor, [ te
comuni cati on por{®, tda sai d voi to said
menory, for accessSing g ' voi ce storagg
unit, for accessizyg sdi jmabl e rom sai d
menory, and for o ammabl eqg Locol in
response to receigli %gramﬂng‘: g
sai d processor al®€o ar coubp ing to sah al d
touch-tone transcgi ver T ezej ving| | ocal toud 3 vokdq s pgnal s used
in the processingssaid bl e pt ot ocol ;& Z(in _4 sai d
processor connectkabl e {t o sai d di speng{ng devi c& ¢ uage §< t he
di spensing in responsg to the procesftng of sai 8: r aht m§
protocol. 25 : 2. Thewepbtely progsan I e@ﬁ@ gy di spensing
system recited _ 5 =¥ 3 £
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fnclaiml wherein the remotely programmabl e nedica

has a user access code;

programming of the programmble protocol ir .
user access code fromthe renote touch-tone transceivey.

dil s

and wherein t'he processor per mif t

Si ngapor e Patent Application No. 9702227-1

-28-
recited
di spensi ng system

3.

The renotely progrg
in claiml wherein the renotely progra

PLEASE ENTER
| YOUR ACCESS

62

i n response,t

bl e nedi cdl

TR

eceiving said

26 APR 1996

ar spensTtng syst
bl e nedical

"WELCOME TO BLOCK
MEDICAL'S VERIFUSE
"VOICE ASSIST"

N

ODE, NOW 6l
cop 0 PROGRAMMING SYSTEM
& 76
VALIDSNO | INvALID, [~
TRY AGAIN -8
YES /-
' NO | INVALID, 80
VALID | TRY AGAIN
7 YES INVALID,
No | CONTACT
.  YOUR HOME |-
_ HEALTHCARE
79 YES PROVIDER |
64 FACTORY OR
ACCESS MASTER ACCESS HANG UP
CODE _~CODE (5 DIGIT) <
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' 82
. MAIN M
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| 6§ 67 68, | B9 :
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has a user access code and a master access code;: MRERLMMEMPSFEET ccess

code is stored in the menory and is pragr amabl e ssor 5
permts programm ng of the user access code in r. g said
master access code fromthe renote touch-tone tr ein
the processor pernits renote programmng of the col in

response to receiving said user access code from t he rem)te touch- one

transceiver. 1p-———=-1 4. The renoftll¢ pr Jgf-mmﬁ-b-l-e—ned-l-eﬁf-r

di spensi ng systen|recit¢d in claiml wherein the processor acceg se$ a

nmode query signai\fh‘-o‘mthp voi ce storage unit, the renpt® ok

comuni cation porl xefaysl said nmode guery signal _fromthe @Ee‘s’sg
H

to the renote 1rans‘t’emv(>r;, and the processor 1 5 sel ects one of
plurality of pqﬂgra&ngn df'rT'p;'r'- g ‘ectu“§ T
bei ng receivediflr¢m t he|rgBof e @uc o@
sel ect signal bding sent by (& Sax in <
response to thé |renqpie toluc 4@@&;‘ rode query
signal. 20 | o 1P ﬁe %ﬁ di spensi ng
systemrecited}l | |WWin :, ai jm 4 e amm ng nodes
i ncl udes an edit :8?%) e %dgcﬂ' %@ a revi ew
node for review nguom hel proer a ht e node for
entering a new| 25« @roagtamable pr
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for

further conprising a | ocal
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* has a-stat us report node, the renotely progr ammabl e nedi cal di spensing
system further conprising a switch for. sel«ecting said status report node;

5

“menory in response to said status report node being sel ected.

8.

claim7 whereig the Lenot egscomunigati on pog

The renotely programmbl e medi cal &i/Ad@densi ng systemrecited

ays the pragra

and wherein the processor accesses 't he progranmmbl e protocol fromthe

in

le 10

I
protocol from&he pr%esso?—’ to a @Q)uter |/ rg\{)onse pr 0OCESSOr
accessing the, fay MoYa¥all — Q )
pr ogr ammabl e @i spe i%g syst erh{=gci t = i
conprising a M ngl A& eS8 s| wit ch Qs %tingg
conversation 3- D N ,ge,u_g‘hil w "IL@
provi di n@_q_ ggoé'_ e prp .hICé%pL | o
touch-to r eyl 2 @ (22 |BS dheS=m P
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~Yinclaiml,
in 25
12

signal 30 I nto an anal og human voi ce stgmal, said anal og human voice
signal enul ating t he sound of a hunmn voi ce.
Si ngapore Patent Applisadgon No. 970 -¢ -
EXIT MODE MENU
—————————— ————*——————‘—-——-——j
| 201 T 203
| | CONTINUOUS [2Q2 PCA mL PCAmg ||
| MODE MODE MODE ;
Y —— e e e e e
21Q | CURRENT RATE CURRENT CURRENT 241
N IS {(__)mUs/HR| NCONTINUQUS RATE CONTINUOUS RATE L7
— IS {__) mUs/HR 1S {__) mg's/HR
£ ENTER NEW ENTER NEW
R NEW RATE]
2l CEJETPERESS POUND |232 |CONTINUQUS RATE,|  |CONTINUQUS RATE,|242
™N "To AccePT | .NOR PRESS POUND |  |OR PRESS POUND
TO ACCEPT TO ACCEPT
| J 1
o12] NEW RATE IS |opz N&XITCEON;'I{QUO)US Ngw CONTI(NUO)US 243
_)mi's/HR, PRESS IS \—y ATE-IS (___ -
'\%EL)JNDSTO ACCEPT mL's /HR, PRESS mg's/HR, PRESS
POUND TO ACCEPT POUND TO ACCEPT
} T
CURRENT BOLUS CURRENT BOLUS |544
VOLUME IS VOLUME IS.
() mL's { )mgs
|
205 ENTER NEW BOLUS ENTER NEW BOLUS | 245
K VOLUME, OR PRESS VOLUME,OR PRESS |~
POUND TO ACCEPT POUND TO ACCEPT
1 [ :
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1
CURRENT NUMBER CURRENT NUMBER | 247
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1S (__) IS (___)
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is a digital

di spensi ng system
dlspen5|ng systemrecited
voi ce .signal,

VOi

further conprising an alarmfor indicating an alarm condition

the renotely programuabl e nedi ca
The renotely progranmabl e medi cal’
‘claim 1 wherein the voice signa

further conprising a voice synthesizer for converting said digital

in

the system

ce
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13. A nethod for renotely progranm ng a nedi cal di spensing
| di spenser connectable with: a patient,

havi ng a nedi ca

system.
sai d -nedi cal

di'spensi ng system having a voice storage unit for storing a voice signal

and

being 5
sai d med
nmet hod co

bet ween sai d
transcei ver;.
storage unit af
touch-tone tran
-est abl i shed;
touch-tone tran
signal from sa
receiving a |l oc
transcei ver;
response to rec
sai d progranmn
and operating s

havi ng a progranmmabl e protocol,
programabl e by a | ocal

I cal di spension,
npri sing:
\ cal

t er

systai}rh%a

sai d nedical
renote touch-tone transceiver
vi ng nedi ci nal

di spensi ng system
and
di spenser the

establishing a connection

di spenser an

ac
. sail.
cal d

said re
Ing said voice sig
connecti on between

t ouch-tone
fromsaid voice

scei ver and med| |
 p28 ENTER NEW NYMBER| voi ﬁ‘l'ﬁEErNEWt NUMBER]|r te
scei ver* OF BOLI/HOQUR, rpceiyi®b BOLLMOUR ogr 2R ng
d renpte 15 OR PRESSuRQUNDhe| t r apRIRRESSrPOUND
al programming JiGMECEPIM sal d | pcal T AGCERTe
protessing _said | _ I in
pi ving222 | NEW NYMBIER ogr hnmi hg NERNNUMBER | 249
p signal s spi n@Ft @O/HOUR anfl vol ceOfr &0 el HOUR
pi d di spensprSi{n_nesRRESS o | he prigcless),nBRE Ssai d
POUND TO ACCEPT POUND TO ACCEPT
1 S
230 | CURRENT BOLUS CURRENT BOLUS | 250
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T T
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- [ HRS () MINS, (_JHRS (__MINS,|
PRESS POUND PRESS POUND
TO ACCEPT TO ACCEPT
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E 204 .
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‘pr ogr ammabl e prot ocol . ' .14. -The net hod recited in claim13
‘wherein the nedical dispensing 25 system has a ‘user .access code and the

JVoice storage unit stores an access ° = -code voice command, the nethod
further conprising: sendi ng said access code voi ce
command to the renote t ouch- é r?s transcei ver in response to
establ i shing the connection; and initiating a renote
program ng session for the programrmab 30 protocol in response
to receiving said user access cadst & § he : renote touch-tone
transcei ver.
Si ngapor e Patren-t- Appl +cat i-or- No— 578222~ —E-E-NI MODE_SUB-MENY l—,
. | 2T\, [T | L -270
| TO SEND 272\ TO REVIEW 273 | TO CANCEL| |
1 PRESS | PRESS 2 =~ PRESS 3 |
e e e ——_———em e e e
274 | SEND NEW | 278 |REPORTS NEW G
N ProTOCOLTO| | PROGRAM MAIN MEN
THE PUMP PARAMETERS
27| coobBYE 280 -
: _\ __ EDIT MODE} SUB-MENY 2 _ _ -
27
SN 28 282 28 |
H £ T ‘
THE CONNECTION | Mg 70 EDIT | [To cancel]!
SWITCHES TO THE PRES p P
N R DR — -
2_77\ . :
TALK WITH THE | SEND NEW "GO0 TO
PATIENT AND PROTOCOL TO THE EDIT ﬁgg%g:&
VERIFY PROGRAM| THE PUMP MODE MENU -
278 - 2 N\ N\
\ 84 289 250
HANG UP AFTER )
TALKING WITH GOODBYE 285
THE PATIENT :

SWITCHES TO TH

THE CONNECTION] 286 REPLACEMENT SHEET
PHONE MODE

26 APR 1996

TALK WITH THEL-287
PATIENT AND
VERIFY PROGRAM

HANG UP AFTER /288

TALKING WITH
THE PATIENT
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The nethod recited-in claim13 fh
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further

el ect | ng one of a plurality of progranmm ng nodes il REPEACEMENT SHEET
di spensing s

to receiving said node sel ect signal
edit node for editing the progranmabl e

revi ewi ng the programrabl e protocol,

in claim 16 wherein the plurality of
new programrabl e pr ot ocol
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20 23.

The method recited in claim 13,

furt

+
detecting an alarmcondition in the nedical didgp rﬁgF tgﬁEEJn

i ndi cating.said “alarmcondition.” = - 24. The net hod
Yecited in claim 13 wherein the voice signal 25 conpr}i s2e APRiPogall Yoice
signal, the nethod further conprising Eﬁzx&rti ng said digital yoijce
signal to a human voice signal said h voi ce signal— erotating t he

sound of a human voi ce.

Si ngapore Patent Appli cat i on N039920_2@

k..

400 PRIMARY CREATE MODE
N SUB-MENU
F oy oo e | — -9
| 40{ | 1 |
| | To senp | 404 | Toreview | 4Q8 | to canceL]|
| PRESS | PRESS 2 PRESS 3 ,
L —— ——— —— 1
SEND NEW REPORTS NEW G
PROTOCOL TO PROGRAM AN e
THE PUMP PARAMETERS _
<
4|O/ 4|‘5 437
GOODBYE
411 420
SECONDARY CREATE { MODE SUB- MENU
N ECQNPARY CREATE | MOOE SUB-ME w_
4’2>HE CONNECTION ! 422 ~42d 228 |
SWITCHES TO THE || To senp TO EDIT TO CANCEL]I
PHONE MODE || PRESS | PRESS 2 PRESS 3 ||
413 L -
TALK WITH THE - SEND NEW GO TO THE GO TO THE
PATIENT AND PROTOCOL T0+ PROGRAMMING| |\/x v MeENU
VERIFY PROGRAM THE PUMP MODE MENU
Y
4!\.4 | N30 © 435 436
HANG UP AFTER| -
TALKING WITH GOODBYE | o
THE PATIENT
THE CONNECTION }— %2
SWITCHES TO THE
PHONE MODE
. 433
TALK WITH THEL
PATIENT AND
VERIFY PROGRAM
434
HANG UP AFTER}”
TALKING WITH
THE PATIENT FIG.9
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#33- 25. A renotely programebl e infusion system having

a progranmmabl e protocol stored in.a protocol menory renotely
rogranmmabl-e infusion system being programmabl e by a reno equﬁggW$ §
ranscei ver, conprising: -5 an infusion pu Y, ﬁF'B

fluids to a patient, said infusion punp havin unp data

port; and a homebasel‘tnll‘tl coupled to pa dglﬁJA‘BRdW

port on said i nfusi on punp via a honebase dat ort, for

processing said pLogr ammabl e protocol in response to a renote
eonlnr.l.sl ha:

input to theéAO | ALARM TE‘B’TP@ gse unit, said honebase unik
a voice storadé*unl for storing a voi | ;

renot e conmuni ca sendi ng
to said renpte touch-tope transceiver

a
si gnal

aid voice
nd for receivijng

a renote si | e touchttone tramscetver—anth 1516
a processor, LpIAq t L“qErém)te co ni catli LOWWOLUME -~
and to said voidge's orage unit land to paid prgtocol nenory, jor
accessi ng sai d Vorcestgmat—fTodm sai d joi ce storage unrt, g
accessing said programmpbl e protocol fyom said protoc
504 BAD MALFUNCTION |L~'8
BATTERIES (1-25)
5Qé; BAR CODE accLusion |0
™ FAULT (i-5)
— 522
SR g SHANGE |overvoLTAGE |7
524
SIQ : | PUMP
] DOOR OPEN INTERRUPTED
SI2 |  eND oF PUMPING 526
PROGRAM _ COMPLETE
SIE Low
BATTERIES
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menory, and for processing said programable protocol to
obtain d p e protocol in response to \spem ACEM
renot e S|gna cessed programabl e protocol bein

rel ayed fro 'gm Lﬂl’; o said infusion punp via sa
honebase dat a» n'f usion data.pprt. 25
renotely progranmabl e i nfu5| on systemrecited in claim?2
renote signal conprises a DTMF signal angLAMMSein the re

touch-tone transcei ver has a keypad, said keyp keypad havi ng a pl ural |t of
touch-tone keys, and!theATRUROISGREAITBREIMRPIgMedisaLdispensing systein higying a

said plurality 0 :
Si ngapor e Pat eﬁf&%ﬁ‘ﬁﬁggﬁel @leotﬁogﬁ 957%2 é’ggloicely programmable medical dispensing

system being programmable by both a local and a remote touch-tone

ENT SHEET

5 transceiver, the medical dispensing system comprising:

an electronically controllable dispensing device connectable

with a patient;

a memory for storing said programmable protocol;
a voice storage unit for storing a voice signal;

10 a remote communication port for connection to said remote

touch-tone transceiver for sending said voice signal to said remote

touch-tone transceiver and for receiving a remote pregramming signal
from said remote touch-tone transceiver;
a processor, coupled to said remote communication port, to
15 said voice storage unit and to said memory, for accessing said voice
signal from said voice storage unit, for accessing said progran'imable
protocol from said memory, and for processing said programmable
protocol in response to receiving said remote programming signal;

said processor also arranged for coupling to said local

20 touch-tone transceiver for receiving local touch and voice signals used

in the processing said programmable protocol; and

said processor connectable to said dispensing device to.actuate

the dispensing in response to the processing of said programmable

protocol.

25
2. Theremotely programmable medical dispensing system recited

in claim 1 wherein the remotely programmable medical dispensing system

has a user access code; and wherein the processor permits remote
programming of the programmable protocol in response to receiving said

30 user access code from the remote touch-tone transceiver.

Si Patent Application No. 9702227-1



- 33a- - 2l—TFhe—rerotely programmbl e inf USiEWu@EﬂEﬂTBHﬁE@
in claim 26 wherein t gramabl e protocol has @ pruratTTy of

operating par amalmuml‘l“l““ﬁ mﬂherei n the voice signal jc mp?i MAY 4998 e} ia
recorded voice coW w s recorded voi ce query, d Mecorded vol de
command instructing a care 5 provider apgrating the re

(129

o

transceiver to press at |east one of the plurality jof touch-ione
keys, and said recor8ed biegenpielypraogkamemabie thedical dispensing systéiirecited
operating the renpte touch-tone transceiver to enter aj [east one of

sai d plural i tyinrlapel wherginHhearemetely rragtaremably madical dispensing system
keys. 10 has&user%%-cea%%dé%'ﬁ'ataeWasQéP&f@é?@cQJo%; WH §IrPﬂ1ed8é’ér%eccess
recited in claim erern the renotely progranmabl e I nfusion system
has a user accesdedodeored in theandmoing rmeidns tdregramoabis rwherein tise peooéssor

progr amm ng of the, - progra bl e protocol in response to recejving
sai d user RBccePEMPHBLPEHAMTING of Hae HERHEECT 18 B fE€SPPOFR LR roes!ving said

29, The et Rhacepr QOLATBOUE fidth AL Brrivte ' BILhAGRE Sfaridbeiiet, Bhdwherein

wherein the renotely programabl e i nfusion system has a user access code
the processor permits remote programming of the programmable protocol in

response to receiving said user access code from the remote touch-tone

transceiver.

10
4. Theremotely programmable medical dispensing system recited

in claim 1 wherein the processor accesses a mode query signal from the
voice storage unit, the remote communication port relays said mode query
signal from the processor to the remote transceiver, and the processor
15 selects one of a plurality of programming modes in response o a mode
select signal being received from the remote touch-tone transceive}, said
mode select signal being sent by the remote touch-tone transceiver in
response to the remote touch-tone transceiver receiving said mode gquery
signal. |
20
b. The remotely programmable medical dispensing system recited

in claim 4 wherein the plurality of programming modes includes an edit
mode for editing the programmable protocol, a review mode for reviewing
the programmable protocol, and a create mode for entering a new

25 programmable protocol.

6. Theremotely programmable medical dispensing system recited

in claim 1, further comprising a local communication port, coupled to the
/
processor, for relaying signals between the processor and a local touch-tone

30 transceiver.

Si ¢ Patent Application No. 9702227-1




and a mast er access code; wherein the user access code is s,_tm%dmgﬂ,—éghéﬁ&

access code nemry—andm wherei n the procesém-—pe-r-m—t-ﬁ-—j
programi ng of the u m response to receivi r
access code fromthem‘!ﬁm& m“m ﬁ E transceiver; and meréﬁwﬁgﬁf
processor permts re cprogr ammi ng* of theg prograrmabl e pfotocol in
response to receiving sai-d user access code fromthe renot e touch-tone 25

transceiver. 7.  The38motdWrograthflablOrRai IRy esiny éﬁt@r‘i‘\ r%EFtES m

recited in claim25 wherein the voi ce si digit
voi ce signal, irhelayst emhéngin Iﬂee remotelycpmpramlfw@l%l ical tbgmltﬁeeg zseystefmr

converting sai VO c human voice s sai.d
human voi ce si g‘ﬁﬁl §{ﬂ%}’§trf‘ﬂa 80 %’%’1‘"°§qy P’°9’?{UHE3"%E%$81"—'S-&GMN
Si ngapor e Pat eg{spRlfluARkl %Bn%hsu%f Q2RA%ifch for selecting said status report mode;

5 and wherein the processor accesses the programmable protocol from the

memory in response to said status report mode being selected.

- 8.  The remotely programmable medical dispensing system recited

in claim 7 wherein the remote communication port relays the programmable
10  protocol from the processor to a computer in response to the processor

accessing the programmable protocol.

9.  Theremotely programmable medical dispensing system recited

in claim 1, further comprising a programming access switch for selecting
15 either a patient conversation mode or a programming mode, said
programming mode providing programming of the programmable protdcol by

the remote touch-tone transceiver.

10. Theremotely programmable medical dispensing system recited

20 in claim 9, further comprising an override circuit for bypassing the patient

conversation mode and thereby directly initiating the programming mode.

11. The remotely programmable medical dispensing system recited

in claim 1, further comprising an alarm for indicating an alarm condition in

25 the remotely programmable medical dispensing system.

12. The remotely programmable medical dispensing system recited

in claim 1 wherein the voice signal is a digital voice signal, the system
further comprising a voice synthesizer for converting said digital voice signal
30 into an analog human voice signal, said analog human voice signal emulating

the sound of a human voice.
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recited’ in clalml wher ei n: sai d

Péép ME T SHEET

di spensi ng syste u'" Hﬂ (Hrmtunp; and
di spensi ng syste ring a fluid to 5
i

32. A prograrrmabl spen5| ng system pr oggemmabl e both | ocall!

Fiﬂa‘advg??' )

and

renotely conpri sing: a di spensor; 10 3 o
controller for actudBingA Irneetubslpmrsoembtelyepmgnamrmmgaacmndrcxal’-

si gnal ; sai,d control |l er havi I rst ut  for
recei ving a coRYFEM Baying a medical dispenses Pam%ctﬁgﬁ%wnﬁwnawﬂ &pid medical

transm tting agfBARkeh %éﬁ’\l hﬂlﬁg%lvcjléé’g}cﬁ'a? |t for stonr%é aWice lsi%‘ﬁ%i LR&
and a second i receiving a contro gna from1l
second tr anscehaenngl acmogdammademrotmldl&apbmﬂemcat dispensinghgystem bemg

| ocal control sig said controll

bei .ng actyate
| ocal |y of thepfﬂ%rﬁg?fEBPlet By @ Jogal and a remote toyghrtpne ?rﬁgsf:‘é?fgf _lei_iadfg
control signal fRicaAntdierdidiatey 8R! hallfhg medicinal dispenser the method

comprising:

establishing a connection between said medical dispenser and

said remote touch-tone transceiver;
10 accessing said voice signal from said voice storage unit after
said connection between said remote touch-tone transceiver and said

medical dispenser is established;

sending said voice signal to said remote touch-tone transceiver;
receiving a remote programming signal from said remote
15 touch-tone transceiver or;

receiving alocal programming signal from said local touch-tone

transceiver;
processing said programmable protocol in response to receiving
said programming signal;

20 said programming signéls being touch tone and voice created;

and operating said dispenser in response to the processing of said

programmable protocol.

14. The method recited in claim 13 wherein the medical dispensing

25 system has a user aécess code and the voice storage unit stores an access
code voice command, the method further comprising:

sending said access code voice command to the remote

touch-tone transceiver in response to establishing the connection; and

initiating a remote programming session for the programmable

30 protocol in response to receiving said user access code from the

remote touch-tone transceiver.
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di spensor 20.... 33. The dispensor of claimg

controller includes a menory for storing a progra :
34. The di spegm" “ﬂ mnﬂ vvherel n said first and s d

conprise a nod IH"I"I " I The di spensor of ¢ §9£mg§€ ‘,
said controller i nél ubes® * * rreans for -8irecting at Ieast either_saidi'’
renote or local control signal locally by said user to control

actuation of said dbspeitbermet®0d recited in claim 13 wherein the medicat-dispensing ™
Si ngapor e Pat g\?stteﬁpﬁl i cation No. 9702

as a master access code ané a user access code, wherein the user
access code is programmable, and wherein the voice storage unit stores an
access code voice command, the method further comprising:
5 second sending said access code voice command to the remote
touch-tone transceiver in response to establishing the connection;
first initiating a remote programming session for said user
access code in response to receiving said master access code from
the remote touch-tone transceiver; and
10 second initiating a remote programming session for the
programmable protocol in response to receiving said user access code

from the remote touch-tone transceiver.

16. The method recited in claim 13, further comprising:
15 second accessing a mode query signal from the voice storage
unit; _ -
second sending said mode query signal to the remote
touch-tone transceiver;
third sending a mode select signal from the remote touch-tone

20 transceiver to the medical dispensing system in response to said

mode query signal; and
selecting one of a plurality of programming modes in response

to receiving said mode select signal.

25 17. The method recited in claim 16 wherein the plurality of
programming modes includes an edit mode for editing the programmable
protocoi, a review mode for reviewing the programmable protocol, and a

create mode for entering a new programmable protocol.

30 18. The method recited in claim 13, further comprising relaying

signals between the medical dispensing system and a local transceiver.
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i ncl udes ' a voi ce conmmuni cation sighgt—Tto said
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controller. 5 e dispensor of claim 32, whearein said
di spensi ng devi ce conprises an infug2en devi ce. o rm—3 8T
The di spensor of claim 33, wherein the controller includes - _ . __ __neans-fo¢

sending a voi ce comtithi catheomettiagghedcited is glaint tawttersindhedsedieal dispensing

system has a status report mode and a protocol memory for storing the

programmable protocol, the method further comprising selecting said status
report mode; and accessing the programmable protocol from the protocol

5 memory in response to selecting said status report mode.

20. The method recited in claim 19, further comprising second
sending the programmable protocol to a computer in response to accessing
the programmable protocol from the protocol memory.

10
21. The method in claim 13, further comprising selecting either a

patient conversation mode or a programming mode, said programming mode
providing for remote programming of the programmable protocol by the
remote touch-tone transceiver.

15
22. The method recited in claim 21, further comprising byp'assing

the patient conversation mode and thereby directly initiating the

programming mode.

20 23. The method recited in claim 13, further comprising detecting

an alarm condition in the medical dispensing system and indicating said

alarm condition.

24. The method recited in claim 13 wherein the voice signal
25 comprises a digital voice signal, the method further comprising converting
said digital voice signal to a human voice signal, said human voice signal

emulating the sound of a human voice.

30
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_ 25. A remotely programmable infusion system having a
programmable protocol stored in a protocol memory, said remotely
programmable infusion system being programmable by a remote touch-tone
transceiver, comprising: _
an infusion pump for delivering fluids to a patient, said infusion
pump having a pump data port; and
a homebase unit, coupled to said pump data port on said
infusion pump via a homebase data port, for processing said

programmable protocol in response to a remote input to the

homebase unit, said homebase unit comprising:

a voice storage unit for storing a voice signal;

a remote communication port for sending said voice
signal to said remote touch-tone transceiver and for receiving
a remote signal from said remote touch-tone transceiver; and

a processor, coupled to said remote communication port
and to said voice storage unit and to said protocol memdry, for
accessing said voice signal from said voice storage unit, for
accessing said programmable protocol from said protocol
memory, and for processing said programmable protocol to
obtain a processed programmable protocol in response to said
remote signal, said processed programmable protocol being
relayed from said processor to said infusion pump via said

homebase data port and said infusion data port.

26. The remotely programmable infusion system recited in claim 25
wherein the remote signal comprises a DTMF signal and wherein the remote
touch-tone transceiver has a keypad, said keypad having a plurality of
touch-tone keys, and the DTMF Signal being generated by pressing one of

said plurality of touch-tone keys.
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27. Theremotely programmable infusion system reci'ted in claim 26

-33a-

wherein the programmable protocol has a plurality of operating parameters,
and wherein the voice signal comprises either a recorded voice command or
a recorded voice query, said recorded voice command instructing a care
5 provider operating the remote touch-tone transceiver to press at least one
of the plurality of touch-tone keys, and said recorded voice query asking said
care provider operating the remote touch-tone transceiver to enter at least
one of said plurality of operating parameters via the plurality of touch-tone

keys.

10

28. The remotely programmable infusion device recited in claim 25

wherein the remotely programmable infusion system has a user access code;
and wherein the processor permits remote programming of the
programmable protocol in response to receiving said user access code from

15 the remote touch-tone transceiver.

29. Theremotely programmable infusion system recited in claim 25
wherein the remotely programmable infusion system has a user access code
and a master access code; wherein the user access code is stored in an

20 access code memory and is programmable; wherein the processor permits
programming of the user access code in response to receiving said master
“access code from the remote touch-tone transceiver; and wherein the
processor permits remote programming of the programmable protocol in
response to receiving said user access code from the remote touch-tone

25 transceiver.

30. Theremotely programmable infusion system recited in claim 25
wherein the voice sighal comprises a digital voice signal, the system further
comprising a voice synthesizer for converting said digital voice signal to a

30 human voice signal, said human voice signal emulating the sound of a

human voice.
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31. Theremotely programmable medical dispensihg system recited

in claim 1, wherein:

said medical dispensing system is an infusion pump; and

said medical dispensing system comprises delivering a fluid to

said patient.

32. A programmable dispensing system programmable both locally
and remotely comprising: '

a dispensor;

a controller for actuating the dispensor in response to a control
signal;

said controller having a first input for receiving a control signal
from a first transceiver transmitting a remote control signél from a
remote location and a second input for receiving a control signal from
a second transceiver located adjacent the dispensor transmitting a
local control signal; '

said controller being actuated locally of the dispensor to direct
either the remote or local control signal to control actuation of the

dispensor.

33. The dispensor of claim 32, wherein said controller includes a

memory for storing a programmable protocol.

34. The dispensor of claim 32, wherein said first and second ports

comprise a modem.

35. The dispensor of claim 32, wherein said controller includes
means for directing at least either said remote or local control signal locally

by said user to control actuation of said dispensor.
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means for sending a voice communication signal to said remote transceiver

to access a programmable protocol for the controller.

37. The dispensor of claim 32, wherein said dispensing device

comprises an infusion device.

38. The dispensor of claim 33, wherein the controller includes
means for sending a voice communication signal to said remote transceiver

to access a programmable protocol for the controller.

39. Thedispensor of claim 35, wherein said means comprises a link

button.
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