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TITLE OF THE INVENTION

[0001] Communication With Drug Delivery Device

RELATED APPLICATIONS

[0002] This application claims the benefit of priority under 35 USC § 119(3) of U.S.

Provisional Patent Application No. 62/453,719 filed February 2, 2017, the contents of which is

incorporated herein by reference in its entirety.

FIELD AND BACKGROUND OF THE INVENTION

[0003] The present invention, in some embodiments thereof, relates to an apparatus and a

method for communication with a drug delivery device and, more particularly, but not

exclusively, to such communication with a server or like computing device, for example via an

intermediate device that is likely to be on hand such as a tablet or smart telephone or the like.

Tablets and smartphones are becoming ubiquitous and the chances that the patient owns or at

least has access to such a device is increasing.

[0004] The concept of pairing a remote computing device with an automatic injector is

taught in U.S. Pat. Pub. No. 2016/0012205. The concept of remote monitoring of drug delivery

is taught in U.S. Pat No. 8,663,201.

[0005] In general, however, at the level of the individual patient, such pairings are not used

and are not seen to be useful. Patients may not be technically savvy enough or interested enough

to make a Bluetooth pairing, particularly for a device that is to be used only once. The device

generally performs its function well enough without a remote connection and therefore the

patient has little incentive to find and enter a pairing code.

[0006] Despite the above, there is a need to track and record user actions and adherence to a

medical regime. There is also a need to link the power of general computing devices and

networks to medical delivery devices such as auto injectors. Those needs however are not

immediately obvious to patients.

SUMMARY OF THE INVENTION

[0007] Injectors are single use devices. Thus a lengthy startup or pairing process or a

process requiring any effort on the part of the patient is likely to lead to considerable resistance

to use. In particular, the patient should not be required to show any skill, learning, or expertise in

order to use the device. The particular end user may indeed use the device only once, or very



occasionally. On the contrary, the use of communication should play a part in increasing the

usability of the device.

[0008] The present embodiments may thus provide automatic pairing based on information

that is present and can be sensed automatically when the medical device is activated. The data

may include prescription data, phone data, user identification, and/or scanning a bar code on the

device package.

[0009] The communication may enable real time tracking of the medical procedure such as

delivery of a substance using an automatic injector, where features measured may include motor

load data, back pressure, duration of delivery, non-delivery times and the like. Instructions for

use may be transmitted to the user on a remote device based on real time data received from the

delivery device.

[00010] According to an aspect of some embodiments of the present invention there is

provided a portable medical device comprising a unit for carrying out a medical procedure, a

monitoring unit for monitoring in connection with the medical procedure, and a communication

unit configured for pairing with another device to send data of the monitoring unit; the portable

medical device being packaged with passive electronically readable information to enable

another device to carry out the pairing.

[0010] The device may be an automatic injector.

[0011] In an embodiment, the electronically readable information is in the form of a barcode

or an RFID tag. In an embodiment, the barcode or RFID tag is a part of packaging containing

the portable medical device. In an embodiment, the barcode or RFID is attached to the portable

medical device.

[0012] In an embodiment, the communication unit is configured to carry out the pairing

based on receiving pairing information from another device which is based on the electronically

readable information. In an embodiment, the electronically readable information includes

information identifying the portable medical device, thereby enabling the other device to connect

to a server and identify the portable medical device.

[0013] An interrupter may disconnect a battery from the communication unit. For example

the interrupter may be displaced by the opening of the packaging, thereby activating the portable

medical device upon opening the packaging.



[0014] The device may provide the other device with a web location to obtain a program to

operate with the portable medical device. The device may contain a memory unit with a

program that is downloadable to the other device to allow the other device to operate with the

portable medical device.

[0015] The device may send, via the pairing, dynamic data of a medical procedure being

carried out by the portable medical device. The device may send, via the pairing, current state

data of the portable medical device.

[0016] In an embodiment, the current state data comprises one member of the group

consisting of: temperature and readiness.

[0017] The device may send operational data at predetermined intervals as accumulated

since a respective preceding interval, or send all measurements as accumulated from a start of

operation at each predetermined interval.

[0018] The device may be paired with a communication device comprising: a

communication unit; a recognition unit for recognizing identification information passively

readable or held externally on the portable medical device or on packaging containing the device;

a pairing unit connected to the recognition unit to pair the communication device with the

portable medical device when recognized, thereby to open a first channel of communication with

the portable medical device; wherein the communication unit is configured to open up a second

channel of communication with a server remotely over a network, thereby forming a

communication route between the portable medical device and the server via the first and second

communication channels. Such a device may, for example, be a mobile phone or a smartphone.

[0019] According to a second aspect of the present invention there is provided an apparatus

for connecting a portable medical device and a server, comprising: a communication unit; a

recognition unit for recognizing identification information passively readable or held externally

on the portable medical device or on packaging containing the device; a pairing unit connected to

the recognition unit to pair the apparatus with the portable medical device when recognized,

thereby to open a first channel of communication with the portable medical device; wherein the

communication unit is configured to open up a second channel of communication with a server

remotely over a network, thereby forming a communication route between the portable medical

device and the server via the first and second communication channels.



[0020] In an embodiment, the recognition unit is configured to obtain data from the portable

medical device. In an embodiment, the recognition unit comprises an RFID scanner or a barcode

scanner. In an embodiment, the data obtained from the portable medical device and sent to the

server is sufficient to allow the server to identify the portable medical device.

[0021] The device may obtain, via the first channel, dynamic data of medical process carried

out by the portable medical device, and may pass on the dynamic data via the second channel to

the server.

[0022] The device may receive data from the server via the second channel and may display

the data to a user.

[0023] The device may obtain an identification of the portable medical device via the

recognition unit, and may use the obtained identification to provide an identification prefix for

communication data packets.

[0024] In an embodiment, the communication data packets with the identification prefix are

for the second communication link. In an embodiment, the communication data packets with the

identification prefix are for the first communication link.

[0025] In an embodiment, the identification prefix comprises data contained on the portable

medical device. In an embodiment, the identification prefix comprises a derivation of data

contained on the portable medical device. In an embodiment, the derivation comprises one-way

hashing.

[0026] An embodiment may accumulate operational data from the portable medical device

for sending to the server at predetermined intervals, the operational data accumulation beginning

at a start of operating the portable medical device.

[0027] An embodiment may send operational data, as accumulated from the start, at each of

the predetermined intervals, or send at each interval, measurements accumulated since a

preceding interval.

[0028] An embodiment may receive a temperature measurement from the portable medical

device and calculate a wait time for operating the portable medical device based on the

temperature measurement.

[0029] An embodiment may receive from the portable medical device any of an elapsed

time, a load on a controlling motor, a substance volume, a pressure, a temperature, and a number

of revolutions of the controlling motor and display at least one member of the group consisting



of the elapsed time or a remaining time or a quantity of substance delivered or a quantity of

substance remaining.

[0030] An embodiment may determine from any of an elapsed time, a load on a controlling

motor, a substance volume, a pressure, a temperature, and a number of revolutions of the

controlling motor, that a procedure or dosage is incomplete and indicate the incompleteness.

[0031] An embodiment may determine that a procedure or dosage is complete and display

steps to be carried out following completion of the procedure or dosage.

[0032] An embodiment may send the identification information to the server to find further

information at the server regarding a procedure or dosage indicated along with the portable

medical device, the apparatus being further configured to retrieve and display the further

information.

[0033] An embodiment may connect to the server to obtain a schedule for use of one or more

of the portable medical devices and to provide schedule-related information including timed

reminders.

[0034] According to a third aspect of the present invention there is provided a method of

monitoring a patient for compliance relating to a portable medical device, the method comprising

providing the patient with the portable medical device and the communication apparatus and

obtaining data regarding usage of the portable medical device by the patient and sending the data

to the server for compliance monitoring.

[0035] According to a fourth aspect of the present invention there is provided a method of

carrying out a clinical trial relating to a portable medical device, using a plurality of volunteers,

the method comprising providing each volunteer with the same device and communication

apparatus and obtaining data regarding usage of the portable medical device by respective

volunteers and sending the data to the server.

According to a fifth aspect of the present invention there is provided a system for carrying out a

medical procedure, the system comprising: a portable medical device configured to carry out the

procedure; a mobile communication configured computing device; and a remote server. The

mobile communication configured computing device comprises: a communication unit; a

recognition unit for recognizing identification information on the injector; a pairing unit

connected to the recognition unit to pair the apparatus with the portable medical device when

recognized, thereby opening a first channel of communication with the portable medical device.



The communication unit is configured to open up a second channel of communication with the

server remotely over a network, thereby forming a communication route between the portable

medical device and the server via the first and second communication channels.

[0036] In an embodiment, the recognition unit is configured to obtain data from the portable

medical device, the data comprising date information, thereby enabling the system to warn a user

if the portable medical device is out of date.

[0037] According to a sixth aspect of the present invention there is provided a method of

pairing a portable medical device and connecting with a server via a mobile telephony device,

comprising: reading identification information provided on the portable medical device or on

packaging associated with the portable medical device, the identification information being

provided for reading while the portable medical device is passive; operating the portable medical

device and carrying out pairing with the portable medical device based on the identification

information; connecting with the server based on the identification information; and providing

guidance screens on the mobile telephony device based on data from the server and the portable

medical device to guide a user to use the portable medical device.

[0038] Unless otherwise defined, all technical and/or scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which the invention

pertains. Although methods and materials similar or equivalent to those described herein can be

used in the practice or testing of embodiments of the invention, exemplary methods and/or

materials are described below. In case of conflict, the patent specification, including definitions,

will control. In addition, the materials, methods, and examples are illustrative only and are not

intended to be necessarily limiting.

[0039] Implementation of the method and/or system of embodiments of the invention can

involve performing or completing selected tasks manually, automatically, or a combination

thereof. Moreover, according to actual instrumentation and equipment of embodiments of the

method and/or system of the invention, several selected tasks could be implemented by

hardware, by software or by firmware or by a combination thereof using an operating system.

[0040] For example, hardware for performing selected tasks according to embodiments of

the invention could be implemented as a chip or a circuit. As software, selected tasks according

to embodiments of the invention could be implemented as a plurality of software instructions

being executed by a computer using any suitable operating system. The computers discussed



herein or otherwise applicable to the present embodiments may be networked and may be a

server, a desktop computer, a laptop, a tablet, a pod, a mobile telephone including a smartphone,

or any other computing device, and connections may be based on the Internet protocol or may

use Bluetooth™ or may involve hotspots or wifi or cellular communications or other radio

communications or wire communications or infra-red. In an exemplary embodiment of the

invention, one or more tasks according to exemplary embodiments of method and/or system as

described herein are performed by a data processor, such as a computing platform for executing a

plurality of instructions. Optionally, the data processor includes a volatile memory for storing

instructions and/or data and/or a non-volatile storage, for example, a magnetic hard-disk and/or

removable media, for storing instructions and/or data. Optionally, a network connection is

provided as well. A display and/or a user input device such as a keyboard or mouse are

optionally provided as well.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0041] Some embodiments of the invention are herein described, by way of example only,

with reference to the accompanying drawings. With specific reference now to the drawings in

detail, it is stressed that the particulars shown are by way of example and for purposes of

illustrative discussion of embodiments of the invention. In this regard, the description taken with

the drawings makes apparent to those skilled in the art how embodiments of the invention may

be practiced.

[0042] In the drawings:

[0043] Fig. 1 is a simplified exploded diagram of an injector device that may be used with

the present embodiments;

[0044] Fig. 2 is a view of the injector device of Fig. 1 in an assembled state, with the outer

housing made transparent to show internal detail;

[0045] Fig. 3 is a conceptual block diagram of a first embodiment of the present invention;

[0046] Fig. 4 is a simplified view of an initial screen of a patient's computing device upon

launching the application and prior to pairing with the injector device, according to an

embodiment of the present invention;

[0047] Fig. 5 is a simplified view of a screen of a patient's computing device following

launching and explaining how to scan the barcode so as to carry out pairing, according to an

embodiment of the present invention;



[0048] Fig. 6 is a simplified view of a screen shown after successful scanning and instructing

the user to open the package;

[0049] Fig. 7 is a simplified view of a screen of a patient's computing device following

opening and removal of the battery isolator, wherein the device warms up for activation,

according to an embodiment of the present invention;

[0050] Fig. 8 is a simplified view of a screen of a patient's computing device following

warming up and instructing the user to activate the device for injection and ready for delivery;

[0051] Fig. 9 is a simplified diagram illustrating opening of the packaging according to an

embodiment of the present invention;

[0052] Fig. 10 is a simplified view of a screen of a patient's computing device during the

course of the drug delivery procedure, according to an embodiment of the present invention;

[0053] Fig. 11 is a simplified view of a screen of a patient's computing device following

successful completion of the procedure, according to an embodiment of the present invention;

[0054] Fig. 12 is a simplified view of a screen of a patient's computing device showing

scheduling of a course of treatment, according to an embodiment of the present invention;

[0055] Fig. 13 is a simplified view of a screen of a patient's computing device in the event

that delivery was not completed successfully, according to an embodiment of the present

invention; and

[0056] Fig. 14 is a simplified view of a test screen set up to monitor back pressure and

temperature in the delivery device according to an embodiment of the present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS OF THE INVENTION

[0057] Certain terminology is used in the following description for convenience only and is

not limiting. The words "lower," "bottom," "upper" and "top" designate directions in the

drawings to which reference is made. The words "inwardly," "outwardly," "upwardly" and

"downwardly" refer to directions toward and away from, respectively, the geometric center of

the apparatus, and designated parts thereof, in accordance with the present disclosure. Unless

specifically set forth herein, the terms "a," "an" and "the" are not limited to one element, but

instead should be read as meaning "at least one." The terminology includes the words noted

above, derivatives thereof and words of similar import.

[0058] It should also be understood that the terms "about," "approximately," "generally,"

"substantially" and like terms, used herein when referring to a dimension or characteristic of a



component of the invention, indicate that the described dimension/characteristic is not a strict

boundary or parameter and does not exclude minor variations therefrom that are functionally

similar. At a minimum, such references that include a numerical parameter would include

variations that, using mathematical and industrial principles accepted in the art (e.g., rounding,

measurement or other systematic errors, manufacturing tolerances, etc.), would not vary the least

significant digit.

[0059] The present invention, in some embodiments thereof, relates to apparatus and a

method for communication with a medical device such as an automatic drug delivery device and,

more particularly, but not exclusively, to establishing communication between the medical

device and a central server, via an intermediate computing device that is likely to be in the

possession of the patient, such as a tablet or smart telephone or the like. Communication may be

established and maintained for the duration of a medical procedure such as injection of a drug.

[0060] Embodiments may provide automatic pairing between a user's computing device and

the drug deliverer or other medical device. The pairing does not require user entry of data but

rather may be based on prescription data, phone data, user identification and/or scanning a bar

code on the device package or the device itself. In particular the data may be data which is

passive and can be scanned, so that the data can be read before the device is switched on.

[0061] The embodiments may obtain measurements from the medical device to track the

procedure, such as duration or elapsed time of delivery of the dose, motor load data from the

motor of an automatic injection device to track injection progress, back pressure, number of

revolutions of the motor, rate of revolutions of the motor, etc. and may obtain determinations as

to whether the dose has been completed or has been interrupted before completion. Instructions

for use may be transmitted to the user based on real time data received from the delivery device,

so that the user can be told the next steps in the procedure or can be given alternative instructions

in the face of a malfunction etc.

[0062] A link between a central server and a drug delivery device via a user's computing

device, may serve certain functions:

1) Tracking adherence to dosing regimens and user instructions both in the cases of

clinical trials, and in normal patient care;

2) Identification of points of failure;



3) Giving up to date and detailed information to medical personnel on medical

conditions and treatment;

4) Giving real time feedback to a user during operation for example:

a . Instructions

b. Progress information

c . Encouragement

d . Warnings if anything goes wrong, and what do in such cases if detected

e . Commercial information

5) Identifying the patient and preventing or identifying misuse of drugs.

6) Supplying data for improvement of the device.

[0063] As discussed in the background, not all of the above functions are of obvious

significance to the patient, who has to carry out a Bluetooth pairing and find a pairing code every

single time. In fact since the device works without the pairing, and some of the points are of

marginal benefit to the patient, others not aimed at the patient at all, compliance is generally very

low if state of the art pairing is required.

[0064] An embodiment of the present invention makes compliance more likely by removing

the need for the patient to enter any data in order to carry out Bluetooth pairing. Instead a

barcode or RFID of the injector or other portable medical device is scanned and used to

automatically carry out pairing. The barcode or RFID is typically contained on the packaging

but may alternatively be located on the medical device itself. The paired user device then

automatically seeks out the relevant server and thus makes a three-way connection between the

injector, the user device, and the server based solely on the scan.

[0065] Before explaining at least one embodiment of the invention in detail, it is to be

understood that the invention is not necessarily limited in its application to the details of

construction and the arrangement of the components and/or methods set forth in the following

description and/or illustrated in the drawings and/or the Examples. The invention is capable of

other embodiments or of being practiced or carried out in various ways.

[0066] Reference is now made to the drawings in which Figures 1 and 2 illustrate one

example of a portable medical device, in particular an injection device, which is suitable for use

in the present embodiments. Figure 1 illustrates a device 10 for drug injection. Device 10

includes a cartridge 12, a housing 14 that covers the device from the outside, and a removable



cover 16 which fits onto the housing 14. The cover 12 may be removed to give access to the

cartridge, for either insertion or removal.

[0067] The cartridge 12 has a barrel reservoir 18 for holding a fluid to be injected and a fluid

path 20 for carrying the fluid from the reservoir 18 to the point of injection. The fluid path

comprises a needle, not shown in this figure, under a needle cover 22. The fluid path is kept

sterile by being sealed from the device, and the only contacts with the device are mechanical

contacts which act through the seal without compromising the integrity of the seal and thus of the

sterility. Thus the device 10 as a whole need not be sterile. As a result the cartridge can be

inserted and removed without compromising its sterility.

[0068] Cog 24 is engaged by a mechanism, typically an electric motor to push a plunger

within the barrel to carry out the injection. Engagement frame 26 on the cartridge engages a

holding recess 25 within the device to position the cartridge correctly.

[0069] In some of the present embodiments, the number of rotations of the cog 24 are

tracked so that the position of the plunger within the cartridge is known, and thus the extent of

advance and the amount of remaining fluid may be obtained. Additionally or alternatively, rate

of rotation of the cog 24 may be measured to provide an indication of how the injection is

proceeding

[0070] In some of the present embodiments, the back pressure on the plunger may be

manifest as resistance by the cog 24 to the turning of the motor, and may be measured. Thus the

pressure within the barrel may be obtained. For example high pressure or high resistance may

indicate a blockage and a low pressure or resistance may indicate that the needle is not in

position and the injection is being made into the open air.

[0071] Reference is now made to Fig. 2 which is a simplified diagram showing a version 40

of the device of Fig. 1 in which a drive chain extends the needle to the injection point. That is to

say, the device is placed on the user's skin with the needle retracted and a drive chain is activated

to push the needle downwards under the skin of the user. The upper part of the housing and of

the cartridge are made transparent to show the parts of the drive chain.

[0072] The drive chain is mechanically connected to the fluid path to operate the needle.

The mechanical connection simply pushes on the fluid path from the outside and does not

compromise the sterility within the fluid path. The mechanical connection thus operates the

needle while maintaining the fluid path sterility.



[0073] One non-limiting embodiment of the drive chain is now described with reference to

Fig. 2 . The embodiment of Fig. 2 is based on a wound spring, although embodiments based on

other sources of tension, on electric motors, on pressing by the user, and on other mechanisms

may also be used. The drug delivery device includes upper and lower longitudinal surfaces

42 and 44, wherein lower longitudinal surface 44 is intended to be placed against the skin.

Reservoir 46 contains a drug to be injected and plunger 48 empties the drug into the needle for

injection. The plunger is operated by a plunger operation mechanism including a small electric

motor 50 and battery 52, and a motion translation arrangement 54. A needle insertion

mechanism 56 is located at a forward end 58 of the drug delivery device 40 to insert needle 60

into the skin of a patient and withdraw the needle afterwards.

[0074] A motion source may be provided to operate the needle 60. The motion source may

in one embodiment be a tensioned wheel 62. In other embodiments a plunger may be pushed by

a spring.

[0075] A user-operated control for the motion source may comprise button 68. It is noted

that the button may be a separate component that is compressible or it may be a flexible part of

the housing that can be pressed. As the button is pressed once, the wheel rotates half a turn. The

motion of the half turn is translated into an insertion motion for needle 60, thus inserting the

needle. In an embodiment, the button 68 is a separate component from the device housing, so

that the housing shields the button from accidental pressing. To reach the button, the cover part

of the housing may be lowered, thus providing a two stage activation system and adding safety to

the device.

[0076] A second wheel may be provided on the other side of the button 68, not visible in the

present figure, to provide more balanced motion.

[0077] In one embodiment, as the wheel is released a second time, it rotates on the second

part of a complete rotation, and the motion is translated into retraction of the needle.

[0078] In an alternative embodiment, the needle may not be retracted, but rather the base

may extend to shield the needle when the device is removed from the skin.

[0079] Alternatively or additionally, the linear movement of the needle retraction may for

example be by means of multiple actuators or springs moving the needle in opposite directions.

In some embodiments, the activation button may return to the original position and/or be locked

after injection.



[0080] Alternatively or additionally, needle retraction may be activated by a switch. For

example there may be a needle retraction switch and/or after needle insertion the activation

button may be reused as a needle retraction switch.

[0081] In embodiments, the current position of the needle in the extension -retraction cycle

may be sensed.

[0082] Thus the device has a housing, and button 68 which operates the drive chain as will

be described in greater detail below. The housing is shaped and sized to be held in a one handed

grip, in the same way that a computer mouse is so designed. The button is positioned with the

one-handed grip in mind to be operated by the fingers while in the one-handed grip.

[0083] The device may have an adhesive layer at the base for attachment to the skin of the

patient so as to hold the device still for the duration of the injection. For certain injections there

may be a need to inject slowly so the device needs to be in the same position for several minutes.

Preferably, the device is attachable and detachable via the adhesive layer using the one-handed

grip and a rolling motion between the front and back of the device. Thus the device is firmly

positioned and adhered and then peeled off after use.

[0084] As mentioned, the cover 16 may be removable to allow loading and removal of the

reservoir via the opening made in the housing.

[0085] The entire cartridge is removed, thus taking out the reservoir with the accompanying

fluid path.

[0086] The above description is simply one example of a number of injector devices to

which the present embodiments are applicable, but shows how various operations of the injector

can be measured and, so as to make the measurements available remotely.

[0087] Reference is now made to Fig. 3, which is a simplified diagram showing a system that

includes a portable medical device 100, here shown by way of example as the injector device of

Figs 1 and 2 but this is only by way of example and any portable device for carrying out medical

procedures, particularly those which a patient may carry out at home, are contemplated. The

system further includes a remote server 102 and a communication-enabled computing device

104. The computing enabled communication device 104 may be any device available to the

patient which is able to run autonomous applications or apps, and has communication abilities,

for example a mobile telephone or a pad or pod device. The device may serve to connect the

portable medical device 100 with the remote server 102 and during the connection may provide



useful information to the patient. It is not required in the present embodiments that the

computing device 104 exerts any control over the medical device. On the contrary, in some

embodiments it is a feature that the portable medical device is not controlled via the connection

but only by physical action of the patient. One reason for such a feature is so that the operation

of the device cannot be hacked.

[0088] The portable medical device may comprise a unit for carrying out a medical

procedure, for example the injector as described above. A monitoring unit may include

measuring devices or sensors which monitor states or operation of the device in connection with

the medical procedure. The device further includes a communication unit which is designed to

pair with another device to send data obtained from the monitoring unit. The portable medical

device is packaged with passive electronically readable information which enables the other

device to carry out pairing, so that a connection can be made easily and simply without requiring

an end user to type in pairing codes or the like.

[0089] The electronically readable information may be in the form of a barcode or an RFID

tag, and the barcode or RFID tag may be built into the device, attached, say as a sticker to the

wall of the device or may be a part of packaging containing the portable medical device.

[0090] The barcode may be placed at a location which allows for external scanning when the

packaging is still on the device. Thus it may be on the outside of the packaging, or it may be on

the inside of the packaging opposite a transparent part of the packaging, or it may be on the

device itself, opposite a transparent part of the packaging. Such considerations need not apply to

an RFID tag.

[0091] The portable medical device may carry out pairing based on a code that the other

device obtains from the electronically readable information, so that the other device may for

example scan the barcode on the medical device, obtain the pairing code and carry out pairing.

[0092] The electronically readable information may additionally include information

identifying the portable medical device. The connecting device may use that information to

connect to a server over a second connection and identify the specific portable medical device.

[0093] The portable medical device may include an interrupter that disconnects a battery

from the communication unit. The interrupter may be designed so that it is displaced upon

opening of the packaging. Thus opening the packaging automatically activates the portable

medical device.



[0094] In general the connection device already has a program or "app." for operating the

portable medical device. However, in case such a program is not present on the connecting

device, the electronically readable information may further provide a web location to obtain the

necessary program.

[0095] In one embodiment, the portable medical device may contain a memory unit with a

program that is downloadable to the other device directly so that internet downloading is not

required.

[0096] The portable medical device may send, via the pairing link, dynamic data of a

medical procedure being carried out, such as an injection operation. The dynamic data may

include current state data such as temperature and readiness.

[0097] The data may be sent when obtained, or may be accumulated into a packet which is

sent at regular intervals. In an embodiment, all the data accumulated since the start of operation

is sent each time a packet is sent. In this way, missing or dropped packets do not lead to loss of

information.

[0098] The other device, the connecting computing device, may include a communication

unit 106, which may manage a first communication channel 108 between the computing device

104 and the medical device 100. The first communication link is typically a short range link and

may be a short range radio link, say based on Bluetooth™ or may be an infra-red link or the like.

[0099] In general, devices according to the Bluetooth standard are required to pair. One of

the devices discovers the other device and then the discovery is confirmed via user input, first to

recognize the discovered device and then secondly to input a pairing code. The user input may

ensure that unintended or unwanted connections are not made. Pairing that requires user input is

usually one time and once a device is discovered by another device and confirmed then future

connections are generally automatic.

[0100] However medical devices such as injectors are generally single use devices. Thus

pairing such devices requires user input every single time, and patients, often elderly or ill or in a

hurry or some combination thereof, may simply leave out the pairing procedure, either because

they do not consider it necessary or because they do not know how to perform pairing or for any

other reason.

[0101] The computing device however is generally equipped with a camera 110, and the

camera is able to scan the medical device 100 or the packaging 112 provided with the medical



device and serve as a recognition unit. Barcode 114 on the device or packaging - here shown on

the packaging by way of example, may provide identification information, allowing pairing to

proceed automatically. That is to say the patient simply points the camera at the barcode and the

computing device 114 automatically recognizes the bar code using recognition unit 116 and pairs

with the medical device 100 without requiring further patient input, thus activating the first

communication link 108. The recognition unit 116 need not be associated with a camera but

may for example be associated with a radio frequency identification (RFID) scanner, in which

case the identification information may be provided on the medical device or packaging as an

RFID tag. The recognition unit 116 carries out recognition of the output of a sensor that can

sense identification information on the portable medical device.

[0102] Pairing unit 118 may use the data from the recognition unit to carry out pairing and

recognize the medical device 100 as an authorized Bluetooth™ pairing. Once the medical device

100 is recognized and paired with, then a second channel of communication 120 is opened with

server 102 remotely over a network. The second communication channel may for example use a

cellular connection or locally available Wi-Fi, or an Internet connection and may use GPRS over

GSM or CDMA or may directly use the IP protocol or some combination. Overall there is

formed a communication route between the portable medical device 100 and the server 102 via

the first and second communication channels 108 and 120 respectively.

[0103] The barcode 114 or RFID or the like may provide information to identify the specific

medical device. In addition they may provide enough information to identify the associated

patient or the associated prescription. Alternatively the computing device 104 may identify the

patient or the associated prescription, or in some embodiments, the patient may have been

provided with the prescription in electronic form. In all of the above cases and in others,

instructions relating to the specific patient or specific prescription may be available on

computing device 104 and may be shown to the patient at the time at which the device is used.

[0104] The computing device 104 may obtain, through the first channel 108, dynamic data of

the process carried out by the portable medical device 100. For example, the channel may

provide any measurements made on the medical device, or may provide update information

regarding the process being carried out. Computing device 104 may then relay the dynamic data

via second channel 120 to server 102.



[0105] The server may then make use of the measurements or other dynamic data and

display relevant information to the user on the computing device 104. Thus for example the

medical device 100 may measure temperature, and the server 102 may determine that at a certain

temperature the device is safe to use and may then display on the computing device 104 the

information that it is now safe to go ahead and operate the medical device 100.

[0106] In an example, the portable medical device 100 is an automatic injector device as

shown in Fig. 3 .

[0107] As discussed, bar code 114 or other machine readable information on the medical

device 100 or package 112 may identify the specific medical device. The device identification

may be used directly in packet headers as a packet identifier or identifier prefix or identifier

suffix, to provide easily identifiable communications that cannot be hacked by anyone without

physical access to the device. In another embodiment the identification in the packet header may

be derived from the identification information, say using a one-way hash, or seeding a

pseudorandom generator, so that physical access to the medical device would not be sufficient to

hack the communications.

[0108] The identification in the packet may be used for the first communication link 108 or

the second communication link 120 or both communication links.

[0109] The data packets may carry all kinds of information from the medical device, and

there is a risk of some packets getting lost or dropped over the network. Therefore, in an

embodiment, each packet carries not only all of the latest measurements but also all of the data

accumulated since operation of the current medical device began. Thus if a packet is dropped

there is no information loss. That is to say, either the medical device or the computing device,

may accumulate operational data since the start of the current operation of the portable medical

device and all of the accumulated information is added to each successive communication.

Communications may be sent at successive intervals and the intervals may be fixed or varying

intervals, and the accumulated operational data since the start of the current operation of the

portable medical device may often fit easily into a single packet. If not then some of the

communications, particularly the later communications, may consist of two or more packets.

[0110] The information accumulated may include measurements, as well as data of other

kinds.



[0111] One of the kinds of data that may be measured and transmitted is temperature. Often,

materials for injection need to be refrigerated or frozen and cannot be used until they reach a

certain temperature. Thus the current temperature of the material inside the device may be

transmitted, and the computing device may indicate that the material has reached a temperature

which makes the device possible to use. Alternatively the temperature measurement may be

entered into a calculation to indicate a safe waiting time before the medical device may be used.

The waiting time may be a function of the internal temperature of the material in the device and

the ambient temperature, as discussed below in respect of Fig. 7 .

[0112] Data that may be measured or obtained on the medical device and transmitted may

include an elapsed time, say the amount of time that the injector has been operating or that an

injection has been proceeding. The load on the controlling motor may be measured and

transmitted. A high load may indicate a blockage and may trigger information to be displayed to

the patient. A low load may indicate that the needle is not in position and may likewise trigger

display of relevant information. A volume of the material or substance that has been delivered or

injected may be measured, say based on the current position of the plunger in the cartridge.

Pressure may be measured in the device to provide information about blockages or about the

needle not being in the correct position. Temperature has been discussed above and may be used

to indicate whether the substance has reached a usable temperature following refrigeration. In

addition, the temperature of the device may have been recorded since the device was filled and

may be used to determine whether the device has been stored properly and whether the substance

is still safe to use or may have become denatured or infected. The number of revolutions of the

controlling motor or cog wheel or the number of revolutions per unit time may be used to

indicate progress or rate of progress.

[0113] The screen on the computing device may show to the user the elapsed time or the

remaining time or the quantity of substance delivered or the quantity of substance remaining, or

any safety directions that may arise from anomalies being measured.

[0114] The measurements may be used to determine that the dose is incomplete, and the

information about the incomplete dose may be sent to the prescribing doctor or to the patient.

The injection or other process or procedure may be part of a clinical trial so that data about an

incomplete dose may be important for the conduct of the trial.



[0115] Likewise the measurements may determine that the procedure or dosage is complete

and may indicate on the computing device that the procedure is completed or may display steps

to be carried out following completion, such as how to safely remove the medical device or what

to do next, or what indications of possible side-effects to look for.

[0116] For example, a prescription may be sent to a user's smartphone by the doctor or

clinic, or may be sent in response to connecting the medical device, based on bar code

information which points to the relevant data on the server. Thus, the phone may schedule the

treatment or treatments and remind the user and/or recognize the proper medication and time.

Data and/or information may be supplied to and/or from other related sources. For example, a

doctor or health center may be informed of the user's schedule and/or actions. For example, data

and/or incentives messages may be sent to the user from the health center coordinated with the

dosage schedule and/or delivery device status. Thus either the user's computing device or the

server may provide a use schedule for the user. The prescription may relate to a course of

treatments over a period of time, and the transmissions may provide the user with a schedule for

the treatment, which may include timely reminders. Likewise the server may record patient

compliance with the schedule.

[0117] The identification information may lead to further information at the server 102

regarding the procedure or dosage which can be displayed to the user.

[0118] It is noted that wherever the term "displayed" is used, the same information may

alternatively or additionally be provided in voice form.

[0119] In greater detail, the entire procedure from removing the injector from the package to

completion of the injection or other procedure is designed for integration between the delivery

device, the patient's computing device and the remote server.

[0120] The computing device may present user and drug information, including for example

the user name, the drug name, whether the drug fits a prescription and whether it is the proper

time for delivery. The device may give instructions based on the data, for example to open the

package and start delivery and/or to return the medicine because it is wrong or outdated and/or to

put the medicine back in the refrigerator because it is not yet time for delivery.

[0121] In some embodiments, functioning of the delivery device may be tied to the

computing device, for example the delivery device may be disabled until a code is received from



the computing device that the time, user and/or drug are correct and/or the proper warm up time

has been completed - see Fig. 7 . In this way misuse and/or overdose may be avoided.

[0122] Optionally, the device may require the user to identify himself, for example using a

password and/or bio-identification (e.g. a fingerprint reader) before allowing him/her to continue.

[0123] The packaging may include a sensor and/or switch. For example the package may

send a message to the computing device if it is not properly sealed, for example if it was

unsealed prematurely and/or has been improperly stored, for example the package may include

an indicator of exposure to high temperatures. Optionally, the packaging may switch on the

delivery device and/or initiate a process in the computing device when the package is opened.

[0124] Reference is now made to Fig. 4, which illustrates an initial screen, or home screen,

shown when the application is launched on the mobile phone. The idea is to launch the

application first, before the injector itself has been opened and activated and to carry out the

activation stages under instruction from the mobile phone application.

[0125] Reference is now made to Fig. 5, which illustrates an exemplary screen shown on the

patient's computing device after the initial screen of Fig. 4 . At the beginning of the process the

user may be invited to scan a bar code or QR code on the drug and/or device package and the

screen shows the instruction to scan as well as an example showing what the bar code looks like.

[0126] Reference is now made to Fig. 6, which is an exemplary screen shown after scanning,

and which instructs the user to open the package.

Reference is now made to Fig. 7, which shows the state of the telephone after the battery isolator

has been removed, following opening of the packaging. The device is activated by removal of

the battery isolator and pairing is carried out. Following pairing the application receives the

temperature measurement or readiness status from the device and displays the status to the user.

[0127] In some embodiments when the package is opened the phone already has all of the

necessary pairing information from the prescription, the bar code, and/or an external data source

associated therewith (for example over the Internet). The delivery device and computing device

may automatically and safely pair without requiring involvement of the user, as explained above.

[0128] In some embodiments there may be a time out in the process. In some embodiments,

a time out may be called for checking data and/or getting authorization and/or for a physical

check, for example requiring a patient to perform a blood sugar test and/or for a drug to warm

up. Optionally, a time out may be purely time dependent for example the drug may be given a



fixed time to reach room temperature, sensor mediated, for example a sensor may measure drug

temperature and a time out may last until the drug reaches a proper temperature, and/or a

combination thereof, so that the time out may be adjusted based on an external temperature for

example measured by the cell phone or an external sensor.

[0129] The patient's computing device may give instructions and/or information to the user

coordinated to data received. For example, data may be received from the delivery device and/or

over a network. The computing device optionally tracks and/or displays progress during

delivery.

[0130] It is noted that there are separate stages of firstly opening the package and removing

the isolator to connection of the battery, secondly waiting for the device to warm-up or otherwise

initialize, and thirdly removing the device from the packaging and placing on the skin at the

injection site.

[0131] Reference is now made to Fig. 8, which illustrates the screen on the user's computing

device after warming up or otherwise initializing. The injector is ready for drug delivery, and the

user is instructed to remove the device from the packaging, place the device on the injection site

and activate the device for injection. The screen may include instructions for placing and

attaching the device on the skin and pressing the activation button.

[0132] Reference is now made to Fig. 9, which illustrates the medical device in the

packaging as the packaging is opened. The patient opens packaging 190 to obtain portable

medical device 100, in this case an automatic injector, by pulling up cover 200 using pull tab

202. A battery isolator 204 is removed when the cover is opened, thus activating the device. The

cover may open by rotating at hinge 206 against base 208 of the packaging. The packaging may

have a rim 210.

[0133] The medical device 100 is designed for single handed operation and thus comprises a

wide gripping area 212 in front, a thumb indentation 214 and a narrow gripping area 216 at the

rear side.

[0134] Figure 10 illustrates the screen as the injection proceeds, showing both the elapsed

time and the number of milliliters delivered. As the delivery progresses, the circle 130 is filled

out and the elapsed time and amount delivered incrementally.

[0135] Fig. 11 illustrates the screen after injection is successfully completed.



[0136] A summary of the delivery may include elapsed time, size of dose delivered and

status, successfully completed, partially completed etc. The summary may be delivered to the

user and/or to a medical aid and/or doctor and/or sent to a database over a network. Follow-up

medical instructions may include instructions for acquiring, storing and/or taking the next dose

and/or follow up medical visits and/or follow up procedures and/or warnings about symptoms of

dangerous post-treatment conditions. Follow-up messages may be timed. For example, a

warning message may be sent an hour after the injection to check for signs of a reaction.

[0137] Reference is now made to Fig. 12, which illustrates a treatment schedule for a course

of injections. In the left hand column is shown the date and time of the scheduled treatment. In

the center columns are shown the elapsed time and doses actually delivered. In the rightmost

column are shown the status, OK or successfully completed, failed, for those operations which

do not complete successfully, and future, for procedures whose time has not arrived.

[0138] Fig. 13 illustrates an exemplary screen that may be displayed if the delivery is not

completed successfully.

[0139] Reference is now made to Fig. 14, which illustrates an exemplary screen that may be

used for clinical trials of the device, as opposed to use with patients. The screen presents the on

line motor load graph. The graph shows the on-line developing system load, which allows the

back-pressure values to be calculated. The device measures the system/motor load values, which

allows back pressure to be calculated, so that the screen may graph the back pressure as a

percentage of maximum load against delivery time and also as a percentage of the total delivery

time. The screen also includes temperature measurements in centigrade and Fahrenheit. The

back pressure is related to other parameters so that monitoring of the back pressure allows for

study of the operation and improvement of the device.

[0140] It is expected that during the life of a patent maturing from this application many

relevant mobile medical devices and automatic injection devices will be developed and the scope

of the corresponding terms are intended to include all such new technologies apriori.

[0141] The terms "comprises", "comprising", "includes", "including", "having" and their

conjugates mean "including but not limited to".

[0142] As used herein, the singular form "a", "an" and "the" include plural references unless

the context clearly dictates otherwise.



[0143] It is appreciated that certain features of the invention, which are, for clarity, described

in the context of separate embodiments, may also be provided in combination in a single

embodiment and the present description is to be construed as if such a combination is explicitly

set forth herein. Conversely, various features of the invention, which are, for brevity, described

in the context of a single embodiment, may also be provided separately or in any suitable

subcombination or as suitable in any other described embodiment of the invention, and the

present description is to be construed as if all such combinations and subcombinations are

explicitly set forth herein. Certain features described in the context of various embodiments are

not to be considered essential features of those embodiments, unless the embodiment is

inoperative without those elements.

[0144] Although the invention has been described in conjunction with specific embodiments

thereof, it is evident that many alternatives, modifications and variations will be apparent to

those skilled in the art. Accordingly, it is intended to embrace all such alternatives, modifications

and variations that fall within the spirit and broad scope of the appended claims.

[0145] All publications, patents and patent applications mentioned in this specification are

herein incorporated in their entirety by reference into the specification, to the same extent as if

each individual publication, patent or patent application was specifically and individually

indicated to be incorporated herein by reference. In addition, citation or identification of any

reference in this application shall not be construed as an admission that such reference is

available as prior art to the present invention. To the extent that section headings are used, they

should not be construed as necessarily limiting.



CLAIMS

We claim:

1. A portable medical device comprising a unit to carry out a medical procedure, a

monitoring unit to monitor said medical procedure and a communication unit configured to pair

with another device to send data of said monitoring unit, the portable medical device being

packaged with passive electronically readable information to enable said another device to carry

out said pairing.

2 . The portable medical device of claim 1, wherein the medical device is an

automatic injector.

3 . The portable medical device of claims 1 or 2, wherein said electronically readable

information is a barcode or an RFID tag.

4 . The portable medical device of claim 3, wherein the barcode or RFID tag is a part

of packaging containing the portable medical device.

5 . The portable medical device of claim 3, wherein the barcode or RFID is attached

to the portable medical device.

6 . The portable medical device of any one of the preceding claims, wherein said

communication unit is configured to carry out said pairing based on receiving pairing information

from said another device, which is based on said electronically readable information.

7 . The portable medical device of any one of the preceding claims, wherein said

electronically readable information includes information identifying said portable medical device,

thereby enabling said other device to connect to a server and identify said portable medical

device.

8 . The portable medical device of any one of the preceding claims, comprising an

interrupter that disconnects a battery from said communication unit, the interrupter being

configured to be displaced upon opening of the packaging, thereby activating said portable

medical device upon opening said packaging.

9 . The portable medical device of any one of the preceding claims, further configured

to provide said other device with a web location to obtain a program to operate with said portable

medical device.

10. The portable medical device of any one of the preceding claims, containing a

memory unit with a program that is downloadable to said other device to allow said other device



to operate with said portable medical device.

11. The portable medical device of any one of the preceding claims, configured to

send, via said pairing, dynamic data of a medical procedure being carried out by said portable

medical device.

12. The portable medical device of any one of the preceding claims, configured to

send, via said pairing, current state data of said portable medical device.

13. The portable medical device of claim 12, wherein said current state data comprises

at least one of temperature and readiness.

14. The portable medical device of any one of the preceding claims, configured to

send operational data at predetermined intervals as accumulated since a respective preceding

interval, or to send all measurements as accumulated from a start of operation at each

predetermined interval.

15. The portable medical device of any one of the preceding claims in combination

with said another device, the another device being a communication device comprising:

a communication unit;

a recognition unit configured to recognize identification information passively readable or

held externally on said portable medical device or on packaging containing said device;

a pairing unit connected to said recognition unit to pair said communication device with

said portable medical device when recognized, thereby opening a first channel of communication

with said portable medical device; wherein the communication unit of the communication device

is configured to open up a second channel of communication with a server remotely over a

network, thereby forming a communication route between said portable medical device and said

server via said first and second communication channels.

16. An apparatus for connecting a portable medical device and a server, the apparatus

comprising:

a communication unit;

a recognition unit configured to recognize identification information passively readable or

held externally on said portable medical device or on packaging containing said device;

a pairing unit connected to said recognition unit to pair said apparatus with said portable

medical device when recognized, thereby opening a first channel of communication with said

portable medical device; wherein the communication unit is configured to open up a second



channel of communication with a server remotely over a network, thereby forming a

communication route between said portable medical device and said server via said first and

second communication channels.

17. The apparatus according to claim 16, wherein said recognition unit is configured

to obtain data from said portable medical device.

18. The apparatus according to claims 16 or 17, wherein said recognition unit

comprises an RFID scanner or a barcode scanner.

19. The apparatus according to claim 17, wherein said data obtained from said

portable medical device via said first link and sent to said server via said second link is sufficient

to allow said server to identify said portable medical device.

20. The apparatus according to claim 19, configured to obtain, via said first channel,

dynamic data of medical process carried out by said portable medical device, and to pass on said

dynamic data via said second channel to said server.

2 1. The apparatus according to claims 19 or 20, configured to receive data from said

server via said second channel and to display said data to a user.

22. The apparatus according to any one of claims 16 to 21, wherein the portable

medical device is an injector device.

23. The apparatus according to any one of claims 16 to 22, configured to obtain an

identification of said portable medical device via said recognition unit, and to use said obtained

identification to provide an identification prefix for communication data packets.

24. The apparatus according to claim 23, wherein said communication data packets

with said identification prefix are for said second communication link.

25. The apparatus according to claims 23 or 24, wherein said communication data

packets with said identification prefix are for said first communication link.

26. The apparatus according to any one of claims 23, 24 and 25, wherein said

identification prefix comprises data contained on said portable medical device.

27. The apparatus according to any one of claims 23, 24 and 25, wherein said

identification prefix comprises a derivation of data contained on said portable medical device.

28. The apparatus according to claim 27, wherein said derivation comprises one-way

hashing.

29. The apparatus according to any one of claims 16 to 28, configured to accumulate



operational data from said portable medical device for sending to said server at predetermined

intervals, said operational data accumulation beginning at a start of operating said portable

medical device.

30. The apparatus according to claim 29, configured to send operational data, as

accumulated from said start, at each of said predetermined intervals, or to send at each interval,

measurements accumulated since a preceding interval.

31. The apparatus according to any one claims 16 to 30, configured to receive a

temperature measurement from said portable medical device and to calculate a wait time for

operating said portable medical device based on said temperature measurement.

32. The apparatus according to any one of claims 16 to 31, configured to receive from

said portable medical device at least one of an elapsed time, a load on a controlling motor, a

substance volume, a pressure, a temperature, and a number of revolutions of said controlling

motor and to display at least one of said elapsed time, a remaining time, a quantity of substance

delivered and a quantity of substance remaining.

33. The apparatus according to claim 32 configured to determine from said at least one

of an elapsed time, a load on a controlling motor, a substance volume, a pressure, a temperature,

and a number of revolutions of said controlling motor, that a procedure or dosage is incomplete

and to indicate said incompleteness.

34. The apparatus according to any one of claims 16 to 33, configured to determine

that a procedure or dosage is complete and to display steps to be carried out following completion

of said procedure or dosage.

35. The apparatus according to any one of claims 16 to 34, configured to send said

identification information to said server to find further information at said server regarding a

procedure or dosage indicated along with said portable medical device, said apparatus being

further configured to retrieve and display said further information.

36. The apparatus according to any one of claims 16 to 35, further configured to

connect to said server to obtain a schedule for use of one or more of said portable medical devices

and to provide schedule-related information including timed reminders.

37. A method of monitoring a patient for compliance relating to a portable medical

device, the method comprising providing said patient with said portable medical device of any

one of claims 1 to 15 and the apparatus of any one of claims 16 to 36 and obtaining data



regarding usage of said portable medical device by said patient and sending said data to said

server for compliance monitoring.

38. A method of carrying out a clinical trial relating to a portable medical device,

using a plurality of volunteers, the method comprising providing each volunteer with said

portable medical device of any one of claims 1 to 15 and the apparatus of any one of claims 16 to

37 and obtaining data regarding usage of said portable medical device by respective volunteers

and sending said data to said server.

39. A system for carrying out a medical procedure, the system comprising:

a portable medical device configured to carry out said procedure;

a mobile communication configured computing device; and

a remote server;

wherein the mobile communication configured computing device comprises:

a communication unit;

a recognition unit for recognizing identification information on said injector; and

a pairing unit connected to said recognition unit to pair said apparatus with said portable

medical device when recognized, thereby opening a first channel of communication with said

portable medical device; wherein the communication unit is configured to open up a second

channel of communication with said server remotely over a network, thereby forming a

communication route between said portable medical device and said server via said first and

second communication channels.

40. The system according to claim 39, wherein said recognition unit is configured to

obtain data from said portable medical device, said data comprising date information, thereby

enabling said system to warn a user if said portable medical device is out of date.

4 1. The system according to claims 39 or 40, wherein said recognition unit comprises

an RFID scanner or a barcode scanner.

42. The system according to any one of claims 39, 40 and 41, wherein said recognition

unit is configured to obtain data from said portable medical device, said data being sufficient to

allow said server to identify said portable medical device.

43. The system according to any one of claims 39 to 42, configured to obtain, via said

first channel, dynamic data of medical process carried out by said portable medical device, and to

pass on said dynamic data via said second channel to said server.



44. The system according to any one of claims 39 to 43, configured to receive data

from said server via said second channel and to display said data to a user.

45. The system according to any one of claims 39 to 44, wherein the portable medical

device is an injector device configured to inject a substance, the substance held in the injector

device in a syringe for injection.

46. The system according to any one of claims 39 to 45, configured to obtain an

identification of said portable medical device via said recognition unit, and to use said obtained

identification to provide an identification prefix for communication data packets.

47. The system according to claim 46, wherein said identification prefix comprises

data contained on said portable medical device or a derivation of data contained on said portable

medical device.

48. The system according to any one of claims 39 to 47, configured to accumulate

operational data from said portable medical device for sending to said server at predetermined

intervals, said operational data accumulation beginning at a start of operating said portable

medical device.

49. The system according to claim 48, wherein said portable medical device is

configured to send operational data, as accumulated from said start, at each of said predetermined

intervals, or to send accumulated measurements.

50. The system according to any one of claims 39 to 49, wherein said portable medical

device is configured to obtain a temperature measurement or a temperature history therefrom to

determine whether a substance contained therein is safe to use.

51. The system according to any one of claims 39 to 50, wherein said portable medical

device is configured to provide over said first link at least one member of the group consisting of

an elapsed time, a load on a controlling motor, a substance volume, a pressure, a temperature, and

a number of revolutions of said controlling motor and said mobile device is configured to display

at least one member of the group consisting of said elapsed time or a remaining time or a quantity

of substance delivered or a quantity of substance remaining.

52. The system according to any one of claims 39 to 51, wherein said mobile

communication configured computing device is configured to connect to said server to obtain a

schedule for use of one or more of said portable medical devices and to provide schedule-related

information including timed reminders.



53. A method of pairing a portable medical device and connecting with a server via a

mobile telephony device, comprising:

reading identification information provided on said portable medical device or on

packaging associated with said portable medical device, the identification information being

provided for reading while said portable medical device is passive;

operating said portable medical device and carrying out pairing with said portable medical

device based on said identification information;

connecting with said server based on said identification information; and

providing guidance screens on said mobile telephony device based on data from said

server and said portable medical device to guide a user to use said portable medical device.
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