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equipped with appropriate components and software. The mobile system re-
ceives data from a blood glucose sensor attached to a patient and processes
the data and makes determination or prediction as to the patient's blood gluc-
. ose level. When an abnormal level of blood glucose level is detected or pre-
i dicted, the mobile system will alert the patient. In the event the alert is not
i responded to by the patient, the mobile system will transmit a warning signal
1 to one or more preselected contacts, which warning signal optionally in-
i cludes a GPS signal.



WO 2012/083840 PCT/CN2011/084288

Mobile Phone Based Glucose Sensing and Alerting System

BACKGROUND OF THE DISCLOSURE

(00017 The disclosure relates systems and methods for monitoring a person’s
blood glucose level and alerting the person or appropriate contacts when the person’s

blood glucose level indicates a need for health care atlention.

[0002] According o the American Diabetes Association, 23.7 million people in the
United States have diabsetes; and, with 1.6 million newly diagnosed cases sach ysar,

diabetes, already one of the most prevalent chironic diseases in the US, is on the rise.

§00063] An estimated 5-10% of diabetics have Type | diabetes, previously known
as juvenile diabetaes. In this particularly severe form, the body does not produce insulin,
and Type | diabetes is fatal without insulin treatment. intensive insulin therapy is key to
managing this condition, and studies have shown that it significantly delays and
prevents the progression of microvascular diseases such as retinopathy and

microalbuminuria.

[0004] However, incidences of hypoglycemia pose a substantial hurdie to
effactive and safe intensive insulin therapy. One study shows that an atlempt o
achieve a near-normal glycemic profile led to a threefold increase in hypoglycemia.
Therefore, frequent monitoring of blood glucose levels is a critical measure to reduce

hypoglycemia incidences.

§0005] An additional benefit of frequent biood glucose measurements is that they
provide critical data for determining the appropriate insulin dosage, and many
algorithms that attempt {o use continuously monitored glucose data to determine insulin
dosage have been developed thus far, and these algorithm invariably relies on near-

continuous glucose concentration data. Therefore, a sensor that is capable of providing
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frequent, near-continuous monitoring of glucose concentration is necessary for
improving diabetes management, especially for those with Type | diabetes. it has been
well established that concentration of subcutaneous interstitial fluid clossly follows the
glucose concentration in the blood; thersfore, a minimally invasive, subcuiansous

glucose sensor can be used as a continuous glucose monitoring modality.

{0006} Currently there are three major subcutanecus continuous glucose
monitoring systems (CGMS) each marketed by Medironic Inc, Abbott Laboratories and
Dexcom Inc. The duration of each sensor is between 3 and 7 days, and the price of
each sensor is between $40 and $80, with the initial cost of the system between $1,000
and $1,339.

100071 in addition to potentially prohibitive costs, the existing systems on the
market are often inaccurate. A recent study found that half of hypoglycemia events, a
potentially life-threatening condition, are missed by these systems, which imposes a

substantial iimitation on their efficacy.

§0008] in summary, there is an unmet need for a high-accuracy, low-cost

alternative to current CGMS on the market.

SUMMARY OF THE DISCLOSURE

{0009] The present disclosure provides a mobile system, such as a smart phone
equipped with appropriate componeants and software. The mobile system receives data
from a blood glucose sensor altached o a patient and processes the dala and makes
determination or prediclion as to whether the patient’s blood glucose level is or will be
too high (hyperglycemia) or too low (hypoglycemia), both of which indicate needs for
health care altention. When hyperglycemia or hypoglycemia is delecled or predicted,
the mobile system will alerl to the patlient that appropriate actions are required. in the
gvent the alert is not responded to by the patient, the mobile system will fransmit a

warning signal to one or more presslecied contacis. The mobile system will then check
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whether the contact responds to the warning signal and if he does not, then transmit a
warning signal to anocther contact, or an emergency heaith care cenier, until it receives
appropriate attention. In certain embodiments, the mobile system further transmiis a

global positioning system (GP3) 1o the contact {o facilitale locating of the patient.

[0010] Thus, in one embodiment, the present disclosure provides a mobile
sysiem comprising a processor, a receiver, a transmitier and a storage medium in
cormmunication with the processor, the storage medium containing a set of processor
execuiable instructions that, when executed by the processor, configure the receiver {o
receive a wireless data signal from a blood glucose sensor atlached {0 a subject,
determine whether the subject is in need of health care attention, and cause the
fransmitter to wirglessly transmit a warning signal {o a remote wirgless receiver if the

subject is in need o health care attention.
[0011] in one aspect, the wireless data signal is a Bluetooth dala signal.

{0012} in one aspect, the wireless data signal comprises a blood glucose level.

In ancther asped!, the wireless data signal comprises raw blood glucose measurement
data such as a raw electrical signal. A raw electrical signal can be an electrical signal or
an actual glucose reading. In yet ancther aspect, the wirgless data signal further

comprises body temperature.

100131 in one aspect, the receiver receives wireless data signals at a regular
interval. In some aspects, the interval is from about 10 seconds to 10 minutes. In some

aspects, the inlerval is about 1 minute.

[0014] A subject in need of health care altention can be a subject having a
hyperglycemia laevel. Alternatively, a subject in need of health care allention is a subject
having a hypogiycemia level.
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[0015] in some aspscts, the exscutable instructions are configured o predict a
blood glucose level at a fulure time poinl. The health care aftention, then, can be based

on the predicted blood glucose level,

[0016] in one aspect, the executable instructions are configured 1o process raw
blood glucose measurement data or o improve the accuracy of a blood glucose

measurameant.

(00171 The mobile system can further comprise a database for storing the

wireless data signal or data converted from the wireless data signal.

§0018] in one aspect, the fransmitting comprises voice calling. Alternatively, the
fransmitling comprises text messaging or a wireless web-based communication. In
some aspects, the transmitter also transmiis a global positioning system (GPS) signal to

the remote recsiver.

{0019} The remote receiver, in one aspect, comprises a phons, such as a home
phone or a cell phone of a family member or a friend, a social networking site or a
rasearch network. Allernatively, the remole receiver is part of an emergency rasponse
system or a clinical database. in the event a remote receiver does not respond, the

maobile system transmits an additional warning signal to a different remote server.

§0020] in one aspect, the mobile system further comprises a display for

displaying blood glucose lavels.

{0021} The mobile system can be configured to alert the subject when the blood
glucose level that needs atlention is determined. In one aspect, the alerting comprises
a voice or vibration generalor. In some aspects, If the subject fails {o respond {o the

alert, the transmitter wirelessly transmits the warning signal 1o a remoie receiver.

§0022] in any of the above aspect, the mobile system further comprises a blood

glucose sensor for generating the wireless dala signal. In some aspects, the blood
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glucose sensor comprises a wireless fransmitter. In one aspect, the wireless transmiiter

generates Bluetooth radio signal.

10023} Another embodiment of the present disclosure provides a method for
moniforing the blood glucose level in a subject with 3 mobile device comprising a
processor, a receiver and a transmitier, the method comprising: receiving, through the
receiver, a wireless data signal from a blood glucose sensor attached {0 a subjedt,
determining whether the subject is in need of health care attention, and wirelessly
fransmitling, through the transmitter, a warning signal {0 a remote wirgless receiver if

the subject is in neesd of health care attention.
{0024] in one aspect, the wireless data signal is a Blustooth data signal.

§0025] in one aspecdt, the wireless data signal comprises a blood glucose level.

In another aspect, the wireless data signal comprises raw blood glucose measurement
data such as a raw electrical signal. A raw electrical signal can be an electrical signal or
an actual glucose reading. In vet ancther aspect, the wireless dala signal further

comprises body temperature.

[0026] in some aspects,, the wireless data signals are received atl a regular
interval. Such an interval, in one aspedt, is from about 10 seconds to 10 minutes and in

another aspect, is about 1 minute.

100271 in any of the aspects of the method, a subject in need of health care
attention is a subject in hyperglycemia. In another aspect, a subject in need of health

care attention is a subject in hypoglycemia.

§0028] The determining of the method can also comprise predicting a biood
glucose level at a future time point. When a blood glucose level is predicted, the

prediction can be the basis for delermining the need for health care attention is.
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§0029] in another aspect, the delermining comprises processing raw blood

glucose measurement data or improving the accuracy of a blood glucose measurement.

{0030] in certain aspects, the method further comprises storing the wireless dala

signal or data converted from the wireless data signal in a dalabase.

{0031} in one aspect, the transmitting comprises voice calling. In another aspect,
the transmilting comprises text messaging or a wireless web-based communication. In
vet another aspect, the method further comprises transmitling a global positioning

sysiem (GPS) signal 1o the remote recsiver.

{0032} in some aspects, the remote receiver comprises a phone of a family
member or a friend. In ancther aspect, the remote receiver is part of an emergency
response system. In some aspects, the method further comprises transmitting an
additional warning signal to a different remots server if the remots server does not

respond.

(0033} in one aspect, the method further comprises displaying blood glucose

teveis on a display.

(0034} in one aspect, the method further comprises alerting the subject when the
blood glucose level that needs altention is delermined.

{0035] The alert component, in one aspect, comprises a voice or vibration
generator. In ancther aspect, if the subject fails o respond o the alert, then the

fransmitier wirelessly transmits the warning signal {o a remote receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

{0036] The foregeing advantages and features of the disclosure will become
apparent upon reference o the following detailed description and the accompanying
drawings, of which:
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§0037] FIG. 1 is a flow chart showing components and control of one embodiment

of the presently disclosed mobile system; and

{0038] FIG. 2 illustrates the components of certain embodiments of the mobile
sysiem of the present disclosure and how the mobile sysiem is used to provide

monitoring and alerting.

DETAILED DESCRIPTION OF THE DISCLOSURE

f0039] Various embodiments of the disclosure will be described in detaill below,

with reference o the accompanying drawings.

100407 With reference to FIG. 1 and FIG. 2, a glucose sensor (100) is alfached to
a patient’s skin, or preferably placed subcutanecusly. In a broader sense, a glucose
sensor further includes controlier 200 for providing a power source and retrieve slectric
signal from the sensor. The glucose sensor 100 along with controller 200 are also
known as a continuous glucose monitoring system (CGMS) although the present
disclosure provides embodiments of such a CGMS with unique features and

advaniages not disclosed before.

{0041} Methods of preparing glucose sensors are known in the art and
commercial glucoss sensor approved by FDA are also available. A glucose sensor

typically includes two or thres slectrodes coated with glucose oxidase.

§0042] it is discovered, howsver, body temperature correlates with blood glucose
levels. Accordingly, in one embodiment, the glucose sensor of the present disclosure

further includes a thermistor for measuring local body temperalure.

§0043] in one embodiment, the glucose sensor is direclly fixed on controller 200

of the CGMS. In such an embodiment, controller 200 can be affiked to the skin with an
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adhesive base. In another embodiment, the glucose sensor is connected to controlier

200 through a wire s¢ that controller 200 can be conveniently anchored on a bell.

10044} Referring to FIG. 1, controller includes one or more of the following
components: a polentiosiat with an optional auiomatic density control (ADC) (201), a
wireless, e.g., Bluetooth, radio generator and transmitter (202) and a microcontroller
(203). The polentiostat 201 is used o maintain suilable potentials on electrodes on the
glucose sensor. The wireless/Blustooth radio 202 generate a wirgless/Bluetooth radio
that includes data collected from the giucose sensor and transmits them {o suitable
recaivers. The microcontroller 203 can be connected {o both potentiostat 201 and
wireless/Biuetooth radio 202 and contains processor and program code {0 operate the

controller.

[0045] in some aspects, the controller further includes g storage unit such that
raw data or processed data can be stored. This is useful in particular when the mobile
system is temporarily out of range or out of battery. With the storage unit, the mobile

sysiem can retrieve the daia that i has failed (o relrieve.

§0046] Also contempilated in the present disclosure is a dual charger that can
simultaneously charge the glucose sensor and the mobile system. The charger can be
batlery-powered and thus portable. In one aspect, the charger charges the glucose
sensor wireless or with a wire attached to the sensor, such as to the controller. In
another aspeci, the charger also charges the mobile system {0 avoid power oulage

gspecially when the patient is potentially suffering an abnormal blood glucose level,

(004771 Upon collecting glucose data from the body, either in raw data format or
processed, the CMGS can generate a wireless signal for transmission to remote
wireless receivers. The fransmission can be continuous, at a pre-determined interval, al
an interval determined by the microcontroller, or upon request by a remaots receiver. In
one embodiment, the transmission is regular, from about every 1 second to about every

10 minutes, or alternatively from about every 2 seconds to about every 5 minutes, or
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alternatively from about every 3 seconds o about 3 minutes. In some embodiments,
the transmission takes place about every 1, 2, 3,4, 5, 6,7, 8, 9, 10, 15, 20, 25, 30, 40,
45, 50, or 60 seconds, orevery 1, 2, 3,4, 5,6, 7, 8, 9 or 10 minutes.

{0048] An exampie of a remote receive that recsives the wireless signal from the
CGMS is a mobile system such as a cellular phone (300). In one embodiment, the
mobile system includes a processor, a recsiver, a transmitier and a storage medium in
cormmunication with the processor, the storage medium containing a set of processor
execuiable instructions that, when executed by the processor, configure the receiver {o
receive a wireless data signal from a CGMS atiached o a subject, determine whether
the subject is in nead of health care attention.

100497 A subject in neead of health care atiention can be a subject having a

hyperglycemia level or alternatively a hypoglycemia level.

§0050] in certain embodiments, the mobile system is configured to process the
wireless signal received from the CGMS. Depending on the type of dala, there are 3
wide range of algorithms available to conduct signal processing. in one embodiment,
the mobile system is also configured (o make a prediction based on historical data
and/or dielary or other type of information entered inlo the mobile system by the subject.
When a prediction is made, therefore, the need of health carg atlention can be based on

the predicted glucose level, in order to prevent occurrence of adverse health conditions.

[0051] it is also contemplated that the mobile system includes a dalabase for
storing the wirsless data signal or data converted from the wirgless data signal. Such a
database will be useful in making predictions or when presenied {0 the subject or a
heaith care professional, useful for assessing the subject’s health condition or make
future health care recommendations. Data slored in the database can be wirelessly
fransmitied {o a clinical databass (500) to facilitate emergency response or future health

care.
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{0052} in the svent an abnormal glucose level, either hyperglycemia or
hyvpoglycemia, is determined or predicied, the mobile system can display a waming
signal or otherwise alert the subject that suitable care is needed. The alert, for example,
can be in the form of a visual display, a flashing light, a warning sound, or a vibration
signal. in ons smbodiment, the mobile system allows a certain period for the subject o
respond. In case no proper response is received from the subject, the mobile system is

configured {o transmit a warning signal {0 a remote recsiver {0 seek help.

[0053] in one aspect, the transmitlting includes voice calling. Alternatively, the
fransmitling includes text messaging or a wireless web-based communication. The
remotea recsiver, for example, is a phone (400) of a friend or family member and the

contact can be stored in the mobile system and pre-selected by the subject.

{0054] The remote recaiver will be given a time period o respond {o the warning,
gither by answering the call or a return text or email message. In the event a proper
response is not received by the mobile system, the mobile system will attempt (o
fransmit a waming signal to another contact until a response is received. Any of remote
receivers can also be a medical professional or an emergency service center (401) so

that health care altention is ensured.

§0055] Alternatively, any of the remote receivers can be at a social networking
site {402} su that the personal network of the subject can be properly notified, who can
then provide appropriate help or contact emergency service center. Yet in ancther
embodiment, the receiver can be a research network {(403) or a clinical database (404)
which collect such data for the purposs of conducting clinical research for benefit of the

pubiic and/or for the subject itself.

§0056] in some aspects, the transmitler also fransmits a global positioning system
(5PS) signal that is determined by a satellite or celiular tower (600) to the remaote
receiver. A GPS signal will enable the friend, family member, medical professional or

emergency service center {0 sasily locale the subject. This is particularly usseful when



WO 2012/083840 PCT/CN2011/084288
11

the subject is in serious medical condition can not himself or herself provids location

information.

§0057] When the remote receiver is at a medical or emergency service center,

the transmission can further include glucose level data received by the mobile system or
data stored in the database of the mobile sysiem. Such data will be useful in assessing
the situation of the subject.

§0058] it is further contemplated in the present disclosure that in the event the
mobile system fails (o receive a signal from the glucose sensor, such as when the
subject is out of range reachable by the wireless signal, the mobile system automatically
starts a time out period. If during the time out period the mobile system fails o
raconnect 1o the sensor, it sends cut a warning signal. The duration of the time out
pariod can be presel or adjusied by the subject. In one aspect, the time out can be
disabled or terminated by the subject if the subject determines that he or she is safe

without the monitoring, such as in a swimming pool.

[0059] The prasent disclosure is not {o be limited in terms of the particular
embodiments described in this application. Many modifications and variations can be
made without departing from ils spirit and scope, as will be apparent to those skilled in
the arl. Functionally sgquivalent methods and apparatuses within the scope of the
disclosure, in addition to those enumerated herein, will be apparent to those skilled in
the art from the foregoing descriptions. Such modifications and variations are intended
io fall within the scope of the appended claims. The present disclosure is {0 be limited
only by the terms of the appended claims, along with the full scope of equivalents o
which such claims are entitled. I is to be undersioond that this disclosure is not limited {o
particular methods, reagents, compounds compositions or biological systems, which
can, of course, vary. i is also to be undersiond that the terminclogy used herein is for

the purpose of describing particular embodiments only, and is not intended to be limiting.
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{0060] in addition, where features or aspects of the disclosure are described in
ierms of Markush groups, those skilled in the art will recognize that the disclosure is
also thereby described in terms of any individual member or subgroup of members of
the Markush group.

{0061] As will be understood by one skilled in the art, for any and all purposes,
particularly in terms of providing a written description, all ranges disclosed herein also
encompass any and all possible subranges and combinations of subranges thereof,
Any listed range can be easily recognized as sufficiently describing and enabling the
same range being broken down into at least squal halves, thirds, quarters, fifths, tenths,
efc. As a non-limiting example, each range discussed hersin can be readily broken
down into a lower third, middie third and upper third, efc. As will also be undersiood by
one skilled in the art all language such as “up to,” “at least,” “grealer than,” “less than,”
and the like include the number recited and refer (o ranges which can be subseguently
broken down into subranges as discussed above. Finally, as will be understood by one
skilled in the ant, a range includes each individual member. Thus, for example, a group
having 1-3 particles refers (o groups having 1, 2, or 3 particles. Similarly, a group

having 1-5 particles refers to groups having 1, 2, 3, 4, or 5 particles, and so forth.

[0062] While various aspecis and embodiments have been disclosed herein,
other aspects and embodiments will be apparent 1o those skilled in the art. The various
aspects and embodiments disclosed herein are for purposes of illustration and are not
intended to be limiting, with the true scops and spirit being indicated by the following

claims.

{3063} All references cited herein are incorporated by reference in their entireties
and for all purposes o the sams exient as if sach individual publication, patent, or
patent application was specifically and individually incorporated by reference in its
entirety for all purposes.



WO 2012/083840 PCT/CN2011/084288
13

WHAT IS CLAIMED IS

1. A mobile system comprising:
3 processor,
a recgiver,
a fransmitter, and
a storage medium in communication with the processor, the storage
medium containing a sel of processor executable instructions that, when
executed by the processor,
configure the receiver {0 receive a wirsless data signal from a blood
glucose sensor attached to a subject,
determing whether the subject is in need of heaalth care atlention,
and
cause the fransmitter {o wirslessly transmit a waming signalto a

remote wireless receiver if the subject is in need to health care atlention.

2. The mobile system of claim 1, wherein the wireless data signal is a Bluetooth
data signal.
3. The mobile system of claim 1 or 2, wherein the wireless data signal comprises a

blood glucose lavel.

4, The mobile system of claim 1 or 2, wherein the wireless data signal comprises

raw blood glucose measurement data.

5. The mobile system of claim 3 or 4, wherein the wirsless data signal further

comprises body temperature.

6. The mobile sysiem of any one of claims 1 to 5, wherein the receiver receives

wireless dala signals at a regular interval.

7. The mobile system of claim 6, wherein the interval is from about 10 seconds (o

10 minutes.
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The mobile system of claim 7, wherein the interval is about 1 minute.

The mobile sysiem of any one of claims 1 to 8, wherein a subject in need of

health care attention is a subject having a hyperglycemia level,

The mobile sysiem of any one of claims 1 to 8, wherein a subject in need of

health care attention is a subject having a hypoglycemia lavel.

The mobile sysiem of any one of claims 1 to 10, wherein the executable

instructions are configured to predict a blood glucose level at a future time point

The mobile system of claim 11, wherein the health care atiention is based on the

predicted blood glucose level.

The mobile sysiem of any one of claims 1 to 12, wherein the executable
instructions are configured to process raw blood glucose meagsurement data or lo

improve the accuracy of a blood glucose measurement.

The mobile system of any one of claims 1 {0 13, further comprising a database
for storing the wireless data signal or data converted from the wireless data
signal.

The mobile systemn of any one of claims 1 to 14, wherein the transmitling

comprises voice calling.

The mobile systemn of any one of claims 1 to 14, wherein the transmitling

comprises texi messaging or a wireless web-based communication.

The mobile systemn of any one of claims 1 to 16, wherein the transmitier further

transmits a global positioning system {GPS) signal to the remots receiver.

The mobile systemn of any one of claims 1 to 17, wherein the remote receiver
comprises a phone of a family member or a friend, a social networking sile, or a

research network.
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The mobile system of any one of claims 1 io 17, wherein the remote receiver is

part of an emergency response system or a clinical database.

The mobile system of any one of claims 1 1o 19, wherein the mobile system is
configured to transmit an additional warning signal to a different remote server if

the remote server does not respond.

The mobile sysiem of any one of claims 1 to 20, further comprising a display for

displaying bicod glucose levels,

The mobile sysiem of any one of cigims 1 to 21, wherein the mobile system is
configured to alert the subject when the biood giucose level that needs attention

is determined.

The mobile system of claim 22, wherein the alerling comprises a voice or

vibration generator.

The mobile system of claim 22 or 23, wherein the subject fails to respond 1o the

alert before the transmitter wirelessly transmiis the waming signal.

The mobile system of any one of claims 1 o 24, further comprising a blood

glucose sensor for generating the wirgless data signal.

The mobile system of claim 25, wherein the blood glucose sensor comprises a

wireless transmitter.

The mobile system of claim 26, wherein the wireless transmitier generales

Bluetooth radio signal.

A method for monitoring the biood glucose level in a subject with a mobile device
comprising a processor, a receiver and a transmitter, the method comprising:

receiving, through the receiver, a wireless data signal from a blood
glucose sensor attached {0 a subject,

determining whether the subject is in nesd of health care attention, and
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wirelessly transmitting, through the transmilter, a wamning signal toc a

remotie wireless receiver if the subject is in need of health care attention.

The method of claim 28, wherein the wireless data signal is a Blustooth data

signal.

The method of claim 28 or 28, wherein the wireless data signal comprises a

blood glucose level.

The method of claim 28 or 28, wherein the wireless data signal comprises raw

blood glucose measurement data.

The method of claim 29 or 31, wherein the wireless data signal further comprises

body temperature.

The method of any one of claims 28 to 32, wherein the wireless dala signals are

received at a regular interval.

The method of claim 33, wherein the interval is from about 10 seconds o 10

minutes.
The method of claim 34, wherein the interval is about 1 minute.

The method of any one of claims 28 to 35, wherein a subject in need of health

care atlention is a subject having a hyperglycemia level,

The method of any one of claims 28 to 36, wherein a subject in need of health

care attention is a subject having a hypoglycemia level.

The method of any one of claims 28 to 37, wherein the delermining comprises

predicting a biood glucose level at a fulure time point.

The method of claim 37, wherein the health care attention is based on the

predicted blood glucose level.
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49,
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The method of any one of claims 28 (o 39, wherein the determining comprises
processing raw blood glucose measurement data or improving the accuracy of a

blood glucose measurement.

The method of any one of claims 28 to 40, further comprising storing the wireless

data signal or data converted from the wireless data signal in a database.

The method of any one of claims 28 to 41, wherein the transmilling comprises

voice calling.

The method of any one of claims 28 to 42, wherein the transmilling comprises

text messaging or a wireless web-based communication.

The method of any one of claims 28 to 41, further comprising transmitling a

global positioning system {(GPS) signal {o the remole receiver.

The method of any one of claims 28 to 43, wherein the remole receiver

comprises a phone of a family member or a friend.

The method of any one of claims 28 to 44, wherein the remole receiver is part of

an emergency response system.

The method of any one of claims 28 to 46, further comprising transmitling an
additional warning signal to a different remote server if the remote server doss

not respond.

The method of any one of claims 28 (o 47, further comprising displaying blood

glucose levels on a display.

The method of any one of claims 28 o 48, further comprising alerting the subject

when the blood glucose lgvel that needs attention is determined.

The method of claim 49, wherein the alert component comprises a voice or

vibration generator.
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51.  The method of ciaim 49 or 50, wherein the subject fails to respond {o the alert

before the transmilier wirelgssly transmits the warning signal.
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