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PARING AND SYNCHRONIZING AMOBILE 
PHONE APPLICATION WITH AHANDHIELD 

GLUCOSE METER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/816,225, filed on Apr. 26, 2013. 
The entire disclosure of the above application is incorporated 
herein by reference. 

FIELD 

0002 The present disclosure relates to techniques for pair 
ing and synchronizing a mobile phone application with a 
handheld glucose meter. 

BACKGROUND 

0003 Persons with diabetes have difficulty regulating 
blood glucose levels in their bodies. As a consequence, many 
of these persons carry specialized electronic meters, called 
blood glucose meters, which allow them to periodically mea 
Sure their glucose levels and take appropriate action, Such as 
administering insulin. These persons may also carry with 
them a portable communication device. Such as a mobile 
phone, a personal digital assistant, a tablet or similar device. 
People often rely on their portable communication device as 
the primary means for planning, scheduling and communi 
cating with others. As a result, most portable communication 
devices are equipped with Sophisticated Software which pro 
vides user-friendly means for viewing and inputting data. 
Accordingly, a person with diabetes may wish to wirelessly 
transmit the results of a blood glucose measurement from 
their glucose meter to their portable communication device in 
order, for example, to display, analyze or report on the data. 
0004. Therefore, it is desirable to develop improved tech 
niques for pairing and synchronizing a mobile phone appli 
cation with a blood glucose meter or other handheld medical 
devices. 

0005. This section provides background information 
related to the present disclosure which is not necessarily prior 
art. 

SUMMARY 

0006 Persons with diabetes often carry a handheld glu 
cose meter as well as a portable computing device, such as a 
mobile phone. Given the close proximity of these two 
devices, the portable computing device can serve as a data 
collector for the glucose measures taken by the glucose meter. 
Improved techniques are set forth for pairing and synchroniz 
ing an application residing on the mobile phone with the 
patient’s handheld glucose meter. 
0007 Adiabetes management system includes a handheld 
medical device, a mobile computing device, and a diabetes 
management application. The handheld medical device 
includes a port, configured to receive a test strip having a 
reaction site for receiving a sample of fluid from a patient. The 
handheld medical device also includes a blood glucose (bC) 
meter, cooperatively operable with a test strip inserted in the 
port, configured to measure glucose in a sample of fluid 
residing in the test strip and associate identifying information 
with the glucose measurement; a wireless transceiver coop 
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eratively operable with the bC meter to communicate the 
glucose measurement and the identifying information via a 
wireless data link. 

0008. The handheld medical device further includes a user 
interface that selectively instructs the handheld medical 
device to initiate a pairing procedure in response to input 
received from a user and that displays a unique identifier 
associated with the handheld medical device. The handheld 
medical device also includes a first processor configured to 
determine, in response to the port receiving a test strip, 
whether an auto-send feature is enabled on the handheld 
medical device. The first processor is also configured to deter 
mine whether the handheld medical device is paired with a 
mobile computing device. 
0009. The first processor is further configured to selec 
tively instruct the wireless transceiver to establish a wireless 
connection and communicate the glucose measurement and 
the identifying information in response to the determination 
of whether the auto-send feature is enabled and the determi 
nation of whether the handheld medical device is paired with 
a mobile computing device 
0010. The mobile computing device comprising a second 
processor configured to execute the diabetes management 
application stored on an associated memory. The application 
is configured to process a plurality of glucose measurements 
and identifying information associated with each of the plu 
rality of glucose measurements. 
0011. This section provides a general summary of the 
disclosure, and is not a comprehensive disclosure of its full 
scope or all of its features. Further areas of applicability will 
become apparent from the description provided herein. The 
description and specific examples in this Summary are 
intended for purposes of illustration only and are not intended 
to limit the scope of the present disclosure. 

DRAWINGS 

0012 FIG. 1 is a diagram depicting a handheld glucose 
meter in data communication with a diabetes management 
application residing on a mobile phone; 
0013 FIG. 2 is a block diagram of an exemplary hardware 
arrangement for the glucose meter; 
0014 FIG. 3 is a sequence diagram illustrating an exem 
plary sequence for taking a blood glucose measure using the 
glucose meter; 
0015 FIG. 4 is a flowchart illustrating an exemplary tech 
nique for transmitting blood glucose measures individually 
from the glucose meter, 
0016 FIG. 5 is a sequence diagram depicting an exem 
plary data transmission between the glucose meter and the 
mobile phone; 
0017 FIGS. 6A-6C depict example screens which may be 
presented during the pairing process; and 
0018 FIG. 7 is a flowchart illustrating an exemplary tech 
nique for processing glucose measures received by the dia 
betes management application; 
0019. The drawings described herein are for illustrative 
purposes only of selected embodiments and not all possible 
implementations, and are not intended to limit the scope of 
the present disclosure. Corresponding reference numerals 
indicate corresponding parts throughout the several views of 
the drawings. 
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DETAILED DESCRIPTION 

0020 FIG. 1 depicts an exemplary handheld glucose 
meter 12 in data communication via a wireless data link with 
a diabetes management application 14. The glucose meter 12 
is configured to receive a sample of blood from a patient and 
determine a blood glucose measure for the patient from the 
blood sample. One or more blood glucose measures may in 
turn be transmitted over the wireless data link to the diabetes 
management application 14 for further processing. In an 
exemplary embodiment, the diabetes management applica 
tion 14 resides on a mobile phone 16. In other embodiments, 
the diabetes management application may be native to a 
remote server with its user interface presented on the mobile 
phone 16. In some embodiments, data is transferred to and 
from the glucose meter 12 using the Bluetooth wireless tech 
nology standard (e.g., low energy feature of Bluetooth 4.0) 
although other types of communication transports are con 
templated by this disclosure. 
0021 FIG. 2 depicts an exemplary hardware arrangement 
for the glucose meter 12. The glucose meter 12 is comprised 
generally of a measurement module 22, a processing Sub 
system 23 and a communication Subsystem 24. Each of these 
components is further described below. While the primary 
components are discussed herein, it is understood that other 
components (e.g., batteries) may be needed for the overall 
operational of the meter. 
0022. The measurement module 22 cooperatively inter 
acts with a test strip inserted into a strip port 21 to determine 
a glucose measure from the sample of blood on the test strip. 
The measurement module 22 may include calibration infor 
mation for the test strips being read by the meter. As used 
herein, the term module may refer to, be part of, or include an 
application Specific Integrated Circuit (ASIC); an electronic 
circuit; a combinational logic circuit; a field programmable 
gate array (FPGA); a processor (shared, dedicated, or group) 
that executes code; other Suitable components that provide 
the described functionality; or a combination of some or all of 
the above. The term module may further include memory that 
stores code executed by the processor, where code, as used 
above, may include Software, firmware, and/or microcode, 
and may refer to programs, routines, functions, classes, and/ 
or objects. 
0023 The processing subsystem 23 is configured to 
receive the glucose measures from the measurement module 
22 which may in turn be stored in memory by the processing 
Subsystem 23. Glucose measures may also be displayed by 
the processing Subsystem 23 on a display 25. The user can 
interact with the meter using various user interface compo 
nents, such as buttons, Switches, a speaker, a microphone, 
USB port, etc. Each of these components is interfaced with 
the processing Subsystem 23. In an exemplary embodiment, 
the processing Subsystem 23 includes a microprocessor 26 
and one or more volatile and/or non-volatile memories 27 
although other implementations are envisioned for the pro 
cessing Subsystem. 
0024. The processing subsystem 23 is also interfaced with 
the communication Subsystem 24. In an exemplary embodi 
ment, the communication module includes a wireless trans 
ceiver 28. The wireless transceiver operates to communicate 
the glucose measures and other data wirelessly via a data link 
to a remote device physically separated from the meter. The 
communication Subsystem can also include an antenna, 
microcontroller, Voltage and power control circuits and a 
flash memory device. Although a few primary components of 
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the meter 12 are discussed herein, it is readily understood that 
other components (e.g., power source) may be needed to 
implement the meter. 
0025 FIG. 3 depicts an exemplary sequence for taking a 
blood glucose measure using the blood glucose meter 12. The 
user may insert a test strip at 31 into a port of the glucose 
meter. Insertion of the test strip prompts the glucose meter to 
power on. The user may alternatively power on the glucose 
meter using an on/off button. In this case, the glucose meter 
will prompt the user to insert a test strip. The user may also 
power on the glucose meter without having inserted a test 
strip into the meter. In any of these cases, the glucose meter 
may perform a quality check on the test Strip inserted into the 
meter. Once the quality check has been completed, the meter 
is ready to perform a test. 
0026. To begin a test, the user is prompted at 32 for a 
sample of blood. In response to the prompt, the user provides 
a blood sample at 33 using the test strip, where the test strip 
includes a reaction site that receives the blood sample from 
the patient. Upon receipt of the blood sample, the glucose 
meter will proceed to analyze the blood sample in a manner 
readily known in the art. Before doing so, the glucose meter 
may acknowledge the Sufficiency of the blood as indicated at 
34. 
0027. During the analysis, a blood glucose measure is 
obtained from the blood sample. The blood glucose measure 
will be displayed to the user and stored on the glucose meter 
as indicated at 35. Stored glucose measures may be uploaded 
Subsequently from the glucose meter in a batch manner to a 
physicians computer. 
0028 Before the glucose meter 12 can interact with the 
diabetes management application 14, the glucose meter must 
be paired with the diabetes management application 14 or the 
device it resides on. In one embodiment, the user initiates the 
pairing process by interacting with the glucose meter. In 
particular, the user is prompted to pair with another device as 
shown in FIG. 6A. In response to an affirmative input, the 
glucose meter generates and displays a unique identifier for 
the meter. In some embodiments, the identifier may be a 
model and/or a serial number for the meter. The unique iden 
tifier can be used to identify the glucose meter to the mobile 
phone. 
0029. With reference to FIG. 6B, the user next interacts 
with the mobile phone to complete the pairing process. First, 
the user initiates a search of devices which are in wireless 
communication with the mobile phone. Available devices are 
displayed to the user and the user can then select the device 
the user desires to pair with. Upon selecting an available 
device, the user is requested to input the unique identifier as 
displayed on the glucose meter. Input of the identifier by the 
user initiates the pairing process between the devices. The 
pairing process may include Verification of the inputted iden 
tifier as well as an exchange of authentication tokens (e.g., 
RSA key) by the two devices. Further details of an exemplary 
pairing process may be found in U.S. application Ser. No. 
12/975,455 filed on Dec. 22, 2010 and which is incorporated 
in its entirety by reference herein. 
0030. Once the two devices have been successfully paired, 
the user may be prompted, via the mobile phone, to enable 
select features associated with data transfer between the two 
devices as shown in FIG. 6C. For example, the user may be 
prompted on the mobile phone to enable an auto-send feature 
whereby blood glucose measures are automatically sent from 
the glucose meter 12 to the diabetes management application 
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14, for example immediately after the measures is taken. In 
another example, the user may be prompted to synchronize 
the time on the meter with the time from the mobile device. 
Techniques for implementing these features are further 
described below. It is envisioned that other types of features 
may be enabled as well. 
0031 Rather than sending blood glucose measures in a 
batch manner, the glucose meter may be configured to trans 
mit blood glucose measures individually as shown in FIG. 4. 
The blood glucose measures may be transmitted, for example 
to a mobile phone or some other portable computing device 
carried by the user. Because the mobile phone is typically in 
close proximity to the user, it may be used as a data collector 
for the patient’s blood glucose measures. A diabetes manage 
ment application 14 residing on the mobile phone 16 can then 
be used for data analysis as well as other Sophisticated dia 
betes management functions. Consequently, the processing 
power and memory available on the glucose meter can be 
streamlined, thereby reducing the cost of the glucose meter 
12. 
0032. Upon determining a blood glucose measure, the 
blood glucose measure is first tagged at 42 with identifying 
information. The glucose measure may be tagged by the 
meter or tagged by the user. Identifying information may 
includebut is not limited to a timestamp for when the measure 
was taken, a serial number for the meter, the meter type, other 
information pertaining to the test strip, and patient added 
comments. For example, the patient may add comments that 
include flags indicating the measurement was taken before a 
meal, after a meal, before bedtime, or other subjective health 
information. Of note, each blood glucose measure is also 
tagged with a unique sequence number assigned by the glu 
cose meter. In one embodiment, a counter is incremented 
each time a glucose measure is taken and the value of the 
counter is assigned to the blood glucose measure. The 
sequence number may be used to retrieve missing data from 
the glucose meteras is further described below. Once tagged, 
the blood glucose measure is stored at 43 in a memory of the 
glucose meter and displayed to the user at 44 on a display of 
the glucose meter. 
0033. The glucose meter determines at 45 whether a flight 
mode is enabled. The flight mode may be enabled by the user 
when the user wishes to disable all network connectivity 
associated with the glucose meter. For example only, the user 
may enable the flight mode during take-off and landing of a 
plane in order to comply with flight regulations or require 
ments. When the glucose meter determines the flight mode is 
enabled, the glucose meter does not transmit blood glucose 
measurementS. 

0034. When the glucose meter determines the flight mode 
is not enabled, the glucose meter determines at 46 whetheran 
auto-send feature is enabled on the glucose meter. The auto 
send feature is enabled by the user via the diabetes application 
management 14, described in further detail in relation to FIG. 
6C. When the glucose meter determines the auto-send feature 
is not enabled, the glucose meter does not transmit blood 
glucose measurements. 
0035 Conversely, when the glucose meter determines the 
auto-send feature is enabled, the glucose meter determines at 
47 whether it is paired via a wireless data link with another 
device, such as mobile phone 16. The current blood glucose 
measure is transmitted at 48 to the mobile phone when the 
glucose meter is paired to the mobile phone. While reference 
is made throughout this disclosure to a message being sent 
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with a single glucose measure, it is envisioned that in some 
embodiments the message transmitted by the glucose meter 
can contain one or more glucose measures. 
0036. In one embodiment, the blood glucose measure is 
transmitted automatically and without user intervention. For 
example, after taking a glucose measure, the glucose measure 
is transmitted automatically after a predefined timeout period 
(e.g., five seconds) without receiving any input from the user. 
In another embodiment, the blood glucose measure is trans 
mitted automatically in response to the user navigating away 
from the measurement result screen as will be further 
described below. In a similar manner, the blood glucose mea 
Sure may be transmitted automatically in response to the 
meter being powered down by the user. It is envisioned that 
the mobile phone and/or the diabetes management applica 
tion is authenticated with the glucose meter during the pairing 
process. 

0037. In some embodiment, the glucose meter may send 
the current time along with glucose measure to the mobile 
phone. The current time is maintained on the glucose meterby 
a clock residing therein. In some implementations, the current 
time includes a time from the clock residing on the meter plus 
an offset value. The offset value is the difference between a 
user adjustable display time on the meter and the clock resid 
ing within the meter. The diabetes management application 
may use the time from the meter when processing the glucose 
measure. For example, the diabetes management application 
may accept the glucose measure when the time falls within a 
certain allowable range, for example from the current time 
maintained by the mobile phone. Glucose measures having an 
associated time that falls outside an allowable range may be 
stored by the diabetes management application using the 
current time maintained by the mobile phone. Other uses for 
the time sent by the glucose meter are also envisioned by this 
disclosure. 
0038. In addition to transmitting the blood glucose mea 
Sure, the glucose meter can synchronize its time with the 
mobile phone. During initial setup or thereafter, the glucose 
meter may be configured by the user, using either the glucose 
meter or the mobile phone, to synchronize its clock with the 
mobile phone. By enabling this time synchronization feature, 
the user is designating the mobile phone as the master device. 
Current time on the mobile phone is transmitted to the glucose 
meter during each data exchange. Because a user is interact 
ing frequently with their meter, the time reported by the 
mobile phone is likely to be accurate. For example, the user 
may update a display time on the meter and change the offset 
value described above. The glucose meter will compare the 
current time on the mobile phone to the current time main 
tained by the glucose meter as indicated at 49. If the time 
synchronization feature has been enabled by the user and 
there is a difference between the two clocks, the glucose 
meter will set its clock to the current time of the mobile phone 
as indicated at 50. 
0039 Conversely, the glucose meter may retain its current 
time if time synchronization feature has not been enabled. If 
the time synchronization feature has been enabled by the user 
and the difference between the two clocks exceeds a the 
variance (e.g., 5 minutes) as indicated at 51, the glucose meter 
will set its clock to the current time of the mobile phone and 
notify the user as indicated at 52. In an alternative embodi 
ment, the glucose meter will set its clock to the current time of 
the mobile phone if the difference between the two clocks is 
less than the variance threshold and the time synchronization 
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feature is enabled. It is envisioned that other parameters, such 
as date/time format, target glucose ranges, hypo waning lev 
els, etc., can also be synchronized between the two devices. 
0040 Time synchronization may occur during other types 
of data exchanges. For example, when the glucose meter is 
powered up, it may initiate a data session with the mobile 
phone. During this initial data session, the glucose meter may 
attempt to synchronize its time with the mobile phone in the 
manner set forth above. In this case, the time is synchronized 
independent from a blood glucose test. 
0041. During each data exchange, the glucose meter may 
also receive a request for missing glucose measures at 53 
from the diabetes management application. In one embodi 
ment, the request identifies any missing glucose measures by 
its sequence number as will be further described below. In 
response to receiving a request, the glucose meter will trans 
mit the missing glucose measures at 54 to the diabetes man 
agement application. It is to be understood that only the 
relevant steps are discussed in relation to FIG. 4 but that other 
Software-implemented instructions may be needed to trans 
mit data from the glucose meter. In an exemplary embodi 
ment, the method described above is implemented by a user 
interface module residing on the glucose meter. 
0042 FIG. 5 further illustrates an exemplary embodiment 
for implementing data transmission between the glucose 
meter 12 and the mobile phone 16. In this exemplary embodi 
ment, data transmission occurs in accordance with IEEE stan 
dard 11073. The communication model employs the concept 
of “managers' and "agents’. Agents are typically smaller 
personal health devices that lack processing power, whereas, 
managers tend to be more powerful computing devices Such 
as a mobile phone or desktop computer. Each device performs 
certain roles in accordance with its designation. To imple 
ment its role, each device is configured with an interface 
component which implements the functions associated with 
its designated role. In this case, the glucose meter is config 
ured with an agent component 61 and the mobile phone is 
configured with a manager component 62. While reference is 
made to a particular communication protocol, it is readily 
understood that concepts disclosed herein extend more 
broadly to other communication protocols. 
0043. To establish a communication session, the agent 61 
initiates a connection with the manager 62 as indicated at 63. 
In response thereto, the manager 62 sends a connection 
request at 64 to the agent 61. In one embodiment, the connec 
tion request may include the current time maintained by the 
mobile phone. The current time may be used to synchronize 
the time on the glucose meter as described above. The agent 
61 in turn responds to the connection request as indicated at 
65, thereby establishing a connection between the agent and 
the manager. 
0044. Once a connection has been established, the current 
glucose measure can be sent automatically (or “pushed') 
from the glucose meter 12 to the mobile phone 16. Specifi 
cally, an interface module send the glucose measure to the 
agent 61 which in turn transmits the glucose measure to the 
manager 62 as indicated at 66, where the interface module is 
implemented by the processing Subsystem 23. In some trans 
port mechanisms (e.g., low energy feature of Bluetooth), the 
data manager or collector requests data (or “pulls') from the 
glucose meter. The current glucose measure can be sent auto 
matically by the glucose meter to the diabetes management 
application 14 before any such request is received by the 
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glucose meter as noted above. Alternatively, the current glu 
cose meter can be sent by the glucose meter in response to 
receiving the request. 
0045. In addition, the manager 62 may send a request at 67 
for any missing glucose measures to the glucose meter. The 
request is relayed by the agent 61 to the interface module 
which in turn handles the request. That is, the interface mod 
ule retrieves any missing glucose measures identified in the 
request and sends those glucose measures back to the agent 61 
as indicated at 65. The agent 61 then sends the missing glu 
cose measures to the manager 62. The manager 62 may con 
firm receipt of the missing glucose measures at 69 and then 
proceed to terminate the connection with the agent. In other 
embodiments, it is envisioned that the agent may terminate 
the connection. In the event there are no missing glucose 
measures, the manager 62 can terminate the connection with 
out sending additional requests to or otherwise polling the 
glucose meter and thereby conserve power and other 
SOUCS. 

0046. In some instances, the data transmission from the 
meter to the mobile phone may be unsuccessful. The meter 
may be configured to periodically attempt to resend the glu 
cose measure to the mobile phone. If the user attempts to 
power down the meter before a successful data transmission, 
the meter may continue to periodically attempt to resend the 
glucose measure to the mobile phone. The next time the meter 
is powered up, the user may be presented a message that the 
glucose measure was successfully transmitted to the mobile 
phone. In the event the glucose measure has not yet been 
transmitted Successfully, the user may be presented with a 
message indicating the same. 
0047 FIG. 7 depicts an exemplary method for processing 
glucose measures received by the diabetes management 
application 14 residing on the mobile phone 16. In the exem 
plary embodiment, glucose measures are transmitted indi 
vidually to the diabetes management application 14 as 
described in relation to FIG. 4. Additionally or alternatively, 
the glucose measures may be automatically transmitted to the 
diabetes management application 14 as described in relation 
to FIG. 6C. It is envisioned that other techniques for trans 
mitting the glucose measure to the diabetes management 
application 14 are contemplated by this disclosure. 
0048. Upon receiving a glucose measure at 71, a sequence 
number associated with the glucose measure is first deter 
mined by the diabetes management application 14 residing on 
the mobile phone 16. A unique sequence number is assigned 
by the glucose meter to each glucose measure as described 
above. Thus, the sequence number associated with the glu 
cose measure can be extracted at 72 from the data packet or 
message received from the glucose meter 12. In some 
embodiments, a series of glucose measures previously 
received from the glucose meter, along with their associated 
sequence numbers, may be stored in a memory device and 
thus accessible to the diabetes management application 14. In 
other embodiments, only the most recently received glucose 
measure and its sequence number is stored by the diabetes 
management application 14. In either case, the stored glucose 
measure(s) along with associated sequence number(s) are 
retrieved from memory. 
0049. A comparison is made at 74 between the sequence 
number extracted from the present glucose measure and the 
sequence numbers of the stored glucose measures. A request 
for missing glucose measures is transmitted by the diabetes 
management application 14 to the glucose meter 12 when an 
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omission in the sequence is detected. For example, a request 
for missing glucose measures is transmitted when the 
extracted sequence number is 74 and the highest stored 
sequence number is either 71 or 72. Conversely, a request is 
not transmitted when the extracted sequence number is 74 and 
the highest stored sequence number is 73. Because this com 
parison is made for each glucose measure received by the 
diabetes management application 14, a comparison of the 
extracted sequence number only needs to be made to the 
highest stored sequence number. 
0050. In other embodiments, the diabetes management 
application 14 may analyze the series of glucose measure for 
omitted measures and send a request for each glucose mea 
Sure missing from the series of glucose measures. The request 
for missing glucose measures can be transmitted in accor 
dance with the protocol described in relation to FIG. 5. 
0051. In other embodiments, the diabetes management 
application 14 may display a message on the mobile phone 16 
in response to the received glucose measure. The message 
may be a pop-up message that expires after a predetermined 
period or a message that requires the user to interact with the 
message. For example only, the message may require the user 
to acknowledge the message by touching the message. 
0052. In some embodiments, the diabetes management 
application 14 displays the message based on an analysis of 
the received glucose measure. The diabetes management 
application 14 analyzes the glucose measure at 77. The dia 
betes management application 14 compares the glucose mea 
sure to a first glucose threshold at 78. The first glucose thresh 
old may be a predetermined glucose value or a glucose value 
derived from a plurality of variables. For example only, the 
glucose value may vary based on the time of day the glucose 
measure was taken, whether the glucose measure was taken 
before or after a meal, and a variety of patient statistics. 
0053. The diabetes management application 14 deter 
mines whether the glucose measure is greater than the first 
glucose threshold at 78. When the glucose measure is greater 
than the first glucose threshold, the diabetes management 
application 14 displays a message at 79 indicating to the user 
that the glucose measure is high. The message may also 
include instructions to the user to take appropriate action in 
order to reduce the user's glucose level. 
0054. In another embodiment, the diabetes management 
application 14 determines whether the glucose measure is 
high based on information tagged with the glucose measure. 
For example, the meter 12 may determine whether the glu 
cose measure is greater than the first glucose threshold. When 
the glucose measure is greater than the first glucose threshold, 
the meter 12 flags the glucose measure as high. The diabetes 
management application 14 receives the glucose measure 
with the flag indicating the glucose measure is high. The 
diabetes management application 14 displays a message indi 
cating to the user that the glucose measure is high. 
0055 When the glucose measure is not greater than the 
glucose threshold, the diabetes management application 14 
determines at 80 whether the glucose measure is less than a 
second glucose threshold. The second glucose threshold may 
be a predetermined glucose value or a glucose value derived 
from a plurality of variables. It is understood that glucose 
measurements are analyzed over an acceptable range of glu 
cose values. The range includes an upper limit and a lower 
limit. In the example embodiment, the first glucose threshold 
at 78 may be the same or different than the second glucose 
threshold at 80. 
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0056. When the glucose measure is less than the second 
glucose threshold, the diabetes management application 14 
displays a message at 81 indicating to the user that the glucose 
measure is low. The message may also include instructions to 
the user to take appropriate action in order to increase the 
user's glucose level. 
0057. In another embodiment, the diabetes management 
application 14 determines whether the glucose measure is low 
based on information tagged with the glucose measure. For 
example, the meter 12 may determine whether the glucose 
measure is less than the second glucose threshold. When the 
glucose measure is less than the second glucose threshold, the 
meter 12 flags the glucose measure as low. The diabetes 
management application 14 receives the glucose measure 
with the flag indicating the glucose measure is low. The 
diabetes management application 14 displays a message indi 
cating to the user that the glucose measure is low. 
0.058 When the glucose measure is not less than the sec 
ond glucose threshold, the diabetes management application 
14 displays at 82 a message indicating the glucose measure is 
within a normal range. It is to be understood that only the 
relevant steps are discussed in relation to FIG.7 but that other 
software-implemented instructions may be performed by the 
diabetes management application 14. 
0059. The foregoing description of the embodiments has 
been provided for purposes of illustration and description. It 
is not intended to be exhaustive or to limit the disclosure. 
Individual elements or features of a particular embodiment 
are generally not limited to that particular embodiment, but, 
where applicable, are interchangeable and can be used in a 
selected embodiment, even if not specifically shown or 
described. The same may also be varied in many ways. Such 
variations are not to be regarded as a departure from the 
disclosure, and all Such modifications are intended to be 
included within the scope of the disclosure. 
0060. The techniques described herein may be imple 
mented by one or more computer programs executed by one 
or more processors. The computer programs include proces 
sor-executable instructions that are stored on a non-transitory 
tangible computer readable medium. The computer programs 
may also include stored data. Non-limiting examples of the 
non-transitory tangible computer readable medium are non 
Volatile memory, magnetic storage, and optical storage. 
0061 Some portions of the above description present the 
techniques described herein in terms of algorithms and sym 
bolic representations of operations on information. These 
algorithmic descriptions and representations are the means 
used by those skilled in the data processing arts to most 
effectively convey the substance of their work to others 
skilled in the art. These operations, while described function 
ally or logically, are understood to be implemented by com 
puter programs. Furthermore, it has also proven convenient at 
times to refer to these arrangements of operations as modules 
or by functional names, without loss of generality. 
0062 Unless specifically stated otherwise as apparent 
from the above discussion, it is appreciated that throughout 
the description, discussions utilizing terms such as “process 
ing or “computing or "calculating or “determining or 
“displaying or the like, refer to the action and processes of a 
computer system, or similar electronic computing device, 
that manipulates and transforms data represented as physical 
(electronic) quantities within the computer system memories 
or registers or other Such information storage, transmission or 
display devices. 
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0063 Certain aspects of the described techniques include 
process steps and instructions described herein in the form of 
an algorithm. It should be noted that the described process 
steps and instructions could be embodied in software, firm 
ware or hardware, and when embodied in software, could be 
downloaded to reside on and be operated from different plat 
forms used by real time network operating systems. 
0064. The present disclosure also relates to an apparatus 
for performing the operations herein. This apparatus may be 
specially constructed for the required purposes, or it may 
comprise a general-purpose computer selectively activated or 
reconfigured by a computer program Stored on a computer 
readable medium that can be accessed by the computer. Such 
a computer program may be stored in a tangible computer 
readable storage medium, Such as, but is not limited to, any 
type of disk including floppy disks, optical disks, CD-ROMs, 
magnetic-optical disks, read-only memories (ROMs), ran 
dom access memories (RAMs), EPROMs, EEPROMs, mag 
netic or optical cards, application specific integrated circuits 
(ASICs), or any type of media suitable for storing electronic 
instructions, and each coupled to a computer system bus. 
Furthermore, the computers referred to in the specification 
may include a single processor or may be architectures 
employing multiple processor designs for increased comput 
ing capability. 
What is claimed is: 
1. A diabetes management system comprising: 
a handheld medical device that includes: 

a port configured to receive a test strip having a reaction 
site for receiving a sample of fluid from a patient; 

a blood glucose (bC) meter, cooperatively operable with 
a test strip inserted in the port, configured to measure 
glucose in a sample of fluid residing in the test strip 
and associate identifying information with the glu 
cose measurement; 

a wireless transceiver cooperatively operable with the 
bG meter to communicate the glucose measurement 
and the identifying information via a wireless data 
link; 

a user interface that selectively instructs the handheld 
medical device to initiate a pairing procedure in 
response to input received from a user and that dis 
plays a unique identifier associated with the handheld 
medical device; and 

a first processor configured to: 
determine, in response to the port receiving a test 

strip, whether an auto-send feature is enabled on 
the handheld medical device; 

determine whether the handheld medical device is 
paired with a mobile computing device; and 

selectively instruct the wireless transceiver to estab 
lish a wireless connection and communicate the 
glucose measurement and the identifying informa 
tion in response to the determination of whether the 
auto-send feature is enabled and the determination 
of whether the handheld medical device is paired 
with a mobile computing device; 

a mobile computing device comprising a second processor 
configured to execute a diabetes management applica 
tion stored on an associated memory, the diabetes man 
agement application is configured to process a plurality 
of glucose measurements and identifying information 
associated with each of the plurality of glucose measure 
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ments and to display, on a user display of the mobile 
computing device, a message indicative of at least one 
glucose measurement. 

2. The diabetes management system of claim 1 wherein the 
diabetes management application is displays, on the user 
display of the mobile computing device, a list of proximally 
located wireless devices. 

3. The diabetes management system of claim 2 wherein the 
diabetes management application receives, via input from the 
user, the unique identifier. 

4. The diabetes management system of claim 2 wherein the 
diabetes management application pairs the mobile computing 
device to the handheld medical device in response to receiv 
ing the unique identifier. 

5. The diabetes management system of claim 4 wherein the 
diabetes management application enables the auto-send fea 
ture on the handheld medical device in response to the user 
selecting the auto-send feature on the mobile computing 
device. 

6. The diabetes management system of claim 5 wherein the 
diabetes management application stores the glucose measure 
ment and identifying information on the associated memory 
within the mobile computing device. 

7. The diabetes management system of claim 1 wherein the 
first processor does not instruct the wireless transceiver to 
establish a wireless connection in response to the auto-send 
feature being disabled. 

8. The diabetes management system of claim 1 wherein the 
first processor determines whether the handheld medical 
device is paired with a mobile computing device in response 
to the auto-send feature being enabled. 

9. The diabetes management system of claim 1 wherein the 
first processor selectively instructs the wireless transceiver to 
establish a wireless connection with the mobile computing 
device and to communicate the glucose measurement and the 
identifying information in response to the auto-send feature 
being enabled and the handheld medical device being paired 
with a mobile computing device. 

10. The diabetes management system of claim 1 wherein 
the diabetes management application compares the at least 
one glucose measurement to a first glucose threshold. 

11. The diabetes management system of claim 10 wherein 
the diabetes management application displays, on the user 
display of the mobile computing device, a message indicating 
the at least one glucose measurement is high in response to the 
at least one glucose measurement being greater than the first 
glucose threshold. 

12. The diabetes management system of claim 1 wherein 
the diabetes management application compares the at least 
one glucose measurement to a second glucose threshold. 

13. The diabetes management system of claim 12 wherein 
the diabetes management application displays, on the user 
display of the mobile computing device, a message indicating 
the at least one glucose measurement is low in response to the 
at least one glucose measurement being less than the second 
glucose threshold. 

14. A method for managing diabetes comprising: 
receiving a test Strip having a reaction site for receiving a 

sample of fluid from a patient; 
measuring glucose in a sample of fluid residing in the test 

strip and associate identifying information with the glu 
cose measurement; 
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Selectively instructing a handheld medical device to initiate 
a pairing procedure in response to input received from a 
user, 

displaying a unique identifier associated with the handheld 
medical device; 

determining, in response to the handheld medical device 
receiving a test Strip, whether an auto-send feature is 
enabled on the handheld medical device; 

determining whether the handheld medical device is paired 
with a mobile computing device; 

Selectively instructing, in response to the determination of 
whether the auto-send feature is enabled and the deter 
mination of whether the handheld medical device is 
paired with a mobile computing device, the handheld 
medical device to establish a wireless connection and 
communicate the glucose measurement and the identi 
fying information; 

processing a plurality of glucose measurements and iden 
tifying information associated with each of the plurality 
of glucose measurements; and 

displaying, on a user display of the mobile computing 
device, a message indicative of at least one glucose 
measurement. 

15. The method for managing diabetes of claim 14 further 
comprising displaying, on the user display of the mobile 
computing device, a list of proximally located wireless 
devices and receiving, via input from the user, the unique 
identifier. 
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16. The method for managing diabetes of claim 15 further 
comprising paring the mobile computing device to the hand 
held medical device in response to receiving the unique iden 
tifier. 

17. The method for managing diabetes of claim 16 further 
comprising enabling the auto-send feature on the handheld 
medical device in response to the user selecting the auto-send 
feature on the mobile computing device. 

18. The method for managing diabetes of claim 14 further 
comprising instructing, in response to the auto-send feature 
being enabled and the handheld medical device being paired 
with a mobile computing device, the handheld medical device 
a wireless connection with the mobile computing device and 
to communicate the glucose measurement and the identifying 
information. 

19. The method for managing diabetes of claim 14 further 
comprising comparing the at least one glucose measurement 
to a first glucose threshold and displaying, on the user display 
of the mobile computing device, a message indicating the at 
least one glucose measurement is high in response to the at 
least one glucose measurement being greater than the first 
glucose threshold. 

20. The method for managing diabetes of claim 14 further 
comprising comparing the at least one glucose measurement 
to a second glucose threshold and displaying, on the user 
display of the mobile computing device, a message indicating 
the at least one glucose measurement is low in response to the 
at least one glucose measurement being greater than the sec 
ond glucose threshold. 


