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(57) Abstract: The present invention relates to a blood glucose meter (200) 
comprising a blood glucose measuring module (234) for performing a blood 
glucose measuring function and a wireless communication module (236) 
adapted for establishing a wireless communication link with an external de­
vice and exchanging information with the external device via the wireless 
communication link according to a predetermined frequency format and pro­
tocol. The blood glucose measuring module (234) and the wireless commu­
nication module (236) are physically- separate units electrically connected 
in order to allow for an exchange of electrical signals corresponding to in­
formation to be transmitted by the wireless communication module and/or 
information received by the wireless communication module (236). Ac­
cording to the invention, the blood glucose measuring module (234) and 
the wireless communication module (236) both comprise a connector com­
ponent (238, 240), wherein the two connector components (238, 240) are 
adapted to releasably establish the electrical connection between the blood 
glucose measuring module (234) and the wireless communication module 
(236). 
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B1ood g1ucose meter capab1e of wire1ess communication 

The present invention relates to a blood glucose meter com­

prising a blood glucose measuring module for performing a 

blood glucose measuring function and a wireless communication 

module adapted for wireless communication with an external de­

vice, and to a method of constructing such a blood glucose me­

ter. 

Diabetes mellitus is a chronic metabolic disorder caused by an 

inability of the pancreas to produce sufficient amounts of the 

hormone insulin so that the metabolism is unable to provide 

for the proper absorption of sugar and starch. This failure 

leads to hyperglycemia, i.e. the presence of an excessive 

amount of glucose within the blood plasma. Persistent hyper­

glycemia causes a variety of serious symptoms and life threat­

ening long term complications such as dehydration, ketoacido­

sis, diabetic coma, cardiovascular diseases, chronic renal 

failure, retinal damage and nerve damages with the risk of am­

putation of extremities. Because healing is not yet possible, 

a permanent therapy is necessary which provides constant gly­

cemic control in order to always maintain the level of blood 

glucose within normal limits. Such glycemic control is 

achieved by regularly supplying external insulin to the body 

of the patient to thereby reduce the elevated levels of blood 

glucose. 

External insulin was commonly administered by means of typi­

cally one or two injections of a mixture of rapid and interme­

diate acting insulin per day via a hypodermic syringe. While 

this treatment does not require the frequent estimation of 

blood glucose, it has been found that the degree of glycemic 

control achievable in this way is suboptimal because the de­

li very is unlike physiological insulin production, according 

to which insulin enters the bloodstream at a lower rate and 
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over a more extended period of time. Improved glycemic control 

may be achieved by the so-called intensive insulinotherapy 

which is based on multiple daily injections, including one or 

two injections per day of long acting insulin for providing 

basal insulin and additional injections of rapidly acting in­

sulin before each meal in an amount proportional to the size 

of the meal. Although traditional syringes have at least 

partly been replaced by insulin pens, the frequent injections 

are nevertheless very inconvenient for the patient. 

Substantial improvements in diabetes therapy have been 

achieved by the development of blood glucose systems relieving 

the patient of the daily use of syringes or insulin pens. Such 

blood glucose systems usually comprise a battery-operated 

blood glucose meter and one or more separate further devices, 

such as a battery-operated insulin pump. Further, such blood 

glucose systems usually comprise a control unit which is often 

provided as an integral part of the blood glucose meter, but 

may also be provided as a separate device communicating with 

the blood glucose meter and the remaining devices. 

In such systems, the blood glucose meter is used to determine 

the blood glucose concentration, e.g. by receiving blood sam­

ples via enzyme-based test strips and calculating the blood 

glucose value based on the· enzymatic reaction. Advantageously, 

the blood glucose system is configured such that the measured 

value is automatically delivered to the control unit. The in­

sulin pump allows for the delivery of insulin in a more 

physiological manner and can be controlled to follow standard 

or individually modified protocols to give the patient a bet­

ter glycemic control over the course of a day. It can be con­

structed as an implantable device for subcutaneous arrangement 

or can be constructed as an external device that is carried on 

the body of the patient. 
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The operation of the insulin pump and of other devices can be 

controlled and modified by means of the control unit. For ex­

ample, delivery of suitable amounts of insulin by the insulin 

pump requires that the patient frequently determines his or 

her blood glucose level and inputs this value into the control 

unit, which then calculates a suitable modification to the de­

fault or currently in use insulin delivery protocol1 i.e. dos­

age and timing, and subsequently communicates with the insulin 

pump to adjust its operation accordingly. In this regard, it 

may be necessary to use the control unit each time the patient 

eats to instruct the pump to administer a specified amount of 

insulin to cover that meal. Recently, a more or less closed­

loop control has been realized in which the control unit modi­

fies the insulin delivery protocol automatically. 

In view of the permanence of the therapy, it is desirable to 

provide the diabetic patient with flexibility, convenience and 

ease of use in order to increase the quality of his or her 

life. In this regard, it is evident that cable connections be­

tween the indi victual devices of a blood glucose system are 

disadvantageous. Thus, it is known to provide a blood glucose 

meter with wireless communication capabilities. 

In some of such meters, care has been taken to separate the 

part that is responsible · for the measuring functionality 

yielding a metered value corresponding to blood glucose level 

from the part that is responsible for establishing a wireless 

communication link and receiving and/or transmitting informa­

tion via this link. This arrangement has the advantage that in 

case changes to the wireless communication part are made upon 

further development of the blood glucose meter, such changes 

do not have an influence on the blood glucose measuring func­

tionality. In this way, it is ensured that a modi£ ication 

which only relates to the wireless communication part does not 

have an impact on the critical medical functionality so that a 
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new testing and validation of the blood glucose measuring part 

is avoided. In blood glucose meters, this issue is of great 

importance, because uncertainties with regard to the correct 

measurement of blood glucose level cannot be accepted. 

One exemplary blood glucose meter constructed in this way is 

described in US 2003/0065536 Al. This reference discloses a 

blood glucose meter capable of communicating medically rele­

vant data information to another device such as e.g. a central 

server or a mobile terminal. The blood glucose meter includes 

a blood glucose measuring part for executing a blood glucose 

measuring function and a communication part responsible for 

wireless communication according to e.g. radio frequency com­

munication, infrared communication, the Bluetooth protocol 

and/or the TCP/IP protocol. Both parts are connected in such a 

manner that they can exchange data information according to a 

predetermined protocol under the control of the blood glucose 

measuring part. Otherwise, the functionalities of both parts 

are separated in order to obtain two physically and function­

ally separated parts for the above reasons. While this blood 

glucose meter may facilitate advancement to the next product 

cycle to some degree, it lacks desired flexibility for the me­

ter to be easily adapted to operation in different environ­

ments. The communication device part has predetermined func­

tions, and in case a particular application requires a deviat­

ing wireless approach, a complex modification procedure is 

necessary. 

In a different field of medical devices, US 6,731,962 dis­

closes a finger oximeter with remote telecommunication capa­

bilities enabling the oximeter to transmit measurement data 

from a patient to a remote device. The oximetry circuitry and 

the transmission circuitry may be provided on a single or on 

two separate printed circuit boards. This device has the same 
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disadvantages mentioned above for the known blood glucose me­

ter. 

It is the object of the present invention to provide a blood 

glucose meter providing a high degree of flexibility with re­

gard to adapting it to operation in different wireless commu­

nication environments and that remedies the disadvantages 

found in the prior art, and to provide a blood glucose system 

_including such a blood glucose meter as well as a method of 

constructing such a blood glucose meter. 

This object is achieved by a blood glucose meter with the fea-

tures of claim 1, by a blood glucose system with the features 

of claim 23, and by a method with the features of claim 25. 

Further preferred embodiments of the invention are the sub-

ject-matter of the respective dependent claims. 

The blood glucose meter 

blood glucose measuring 

measuring function, i.e. 

forming such function, 

of the present invention comprises a 

module for performing a blood glucose 

the module includes a means for per­

such as e.g. a means that is able to 

analyze blood samples on enzyme-based test strips, that can be 

inserted into a test strip receiving slot of the meter in or-

der to determine the blood glucose level based on the enzy-

matic- reaction. This blood glucose measuring module may be 

adapted to perform all steps necessary to measure, calculate 

and provide a value of blood glucose level. For some applica­

tions, however, it may be advantageous if the blood glucose 

measuring module is adapted to perform only a part of these 

steps, while one or more additional devices, connected to the 

blood glucose meter by means of e.g. a wireless or cable con­

nection, are provided to perform the remaining steps. For ex­

ample, an external sensor may be provided for transmitting a 

signal characteristic of blood glucose level to the blood glu-
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case meter, from which signal the blood glucose meter calcu­

lates and displays the blood glucose level. 

The blood glucose meter further comprises a wireless communi­

cation module adapted for establishing a wireless communica­

tion link with an external device and exchanging information 

with the external device via the wireless communication link 

according to a predetermined frequency format and protocol. In 

the context of the present invention, the term frequency for­

mat refers to the physical characteristics of the wireless 

signals such as frequency or modulation. Although the wireless 

communication link will usually be bidirectional, for simple 

applications the link can also be unidirectional, i.e. the 

wireless communication module may be configured to only trans­

mit or to only receive messages to or from the external de­

vice. 

The blood glucose measuring module and the wireless communica­

tion module are physically separate units. In the context of 

the present invention, this means that the two modules as a 

whole are distinct structural parts which may be completely 

spatially separated from each other. However, they are releas­

ably electrically connected in order to allow for an exchange 

of electrical signals corresponding to information to be 

transmitted by the wireless communication module and/or infor­

mation received by the wireless communication module, i.e. in 

accordance with the considerations mentioned above the ex­

change of signals may be bidirectional or unidirectional. 

It is to be noted that in addition to a means for performing a 

blood glucose measuring function, the blood glucose measuring 

module may also include other means for performing other func­

tions relevant to the operation of the blood glucose meter. 

Only means relating to the wireless communication are neces­

sarily disposed separate from this module and are located in 
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the wireless communication module. In case the blood glucose 

measuring module includes a substantial part of the functional 

means or substantially all functional means of the blood glu­

cose meter, the blood glucose measuring module could also be 

referred to as the main module of the meter~ 

According to the present invention, the blood glucose measur­

ing module and the wireless communication module both comprise 

a connector component adapted to releasably establish the 

electrical connection between the blood glucose measuring mod­

ule and the wireless communication module. Thus, the connector 

component of the blood glucose measuring module and the con­

nector component of the wireless communication module can co­

operate to effect the electrical connection between the two 

modules. This electrical connection is releasable, i.e. it can 

be selectively and repeatedly disconnected and re-established. 

This construction provides the advantage that any connection 

and functional cooperation between the two physically separate 

modules can be easily and readily broken in case it is desired 

to replace one of the modules with another similar module pro­

viding a different functionality. Thus, while the above­

referenced advantages due to separation of the blood glucose 

measuring functionality and the wireless communication func-

. tionali ty into two distinct uni ts, i.e. the functional inde­

pendence of this units, found in prior art blood glucose me­

ters are retained, it is very simple to quickly replace a 

first wireless communication module, which is e.g. adapted for 

communication according to the Bluetooth standard, with a sec­

ond wireless communication module, which is e.g. adapted for 

communication according to the ZigBee or ISM standard, thereby 

adapting the blood glucose meter to a different wireless com­

munication environment. This advantageous flexibility can be 

utilized at the manufacturing stage or even later-on by the 

user. Thus, advantageously the blood glucose meter is con-
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structed such that the frequency format and/or protocol ac­

cording to which the blood glucose meter can communicate with 

an external device can be changed by replacing the wireless 

communication module with another wireless communication mod­

ule which can be connected to the connector component of the 

blood glucose measuring module by means of its own connector 

component and which is adapted to communicate according to a 

different frequency format and/or protocol. 

Moreover, the construction according to the invention provides 

further advantages during the quality control procedure. Be­

cause the electrical connection between the blood glucose 

measuring module and the wireless communication module is re­

leasable and the blood glucose measuring functionality and the 

wireless communication functionality are compartmentalized in 

different modules, separate quality control tests can be per­

formed on the modules after spatially separating the modules. 

This avoids problems and a complicated procedure due to the 

two modules being electrically connected and in close proxim­

ity to each other. Otherwise, problems could arise e.g. due to 

the wireless signal generated by the wireless communication 

module interfering with the quality control testing of the 

blood glucose measuring module. Thus, the likelihood of en­

countering interferences during quality control testing can be 

reduced by performing the two quality control tests entirely 

separately in such a manner that the blood glucose measuring 

module and the wireless communication module are not electri­

cally connected and not in close proximity to each other. 

In an advantageous version of the invention, the blood glucose 

meter is constructed such that the frequency format and/or 

protocol according to which the blood glucose meter can commu­

nicate with an external device can be changed solely by re­

placing the wireless communication module with another wire­

less communication module which is adapted to communicate ac-
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cording to a different frequency format and/or protocol. Thus, 

in order to adapt the meter to a different wireless communica­

tion environment, no other steps but disconnecting the present 

wireless communication module from the blood glucose measuring 

module, removing the wireless communication module and con­

necting a different wireless communication module having the 

desired wireless communication capabilities to the blood glu­

cose measuring module are necessary for the adaptation. In 

particular, no changes whatsoever have to be made to the blood 

glucose measuring module. For this purpose, the electrical 

signals provided and expected by the blood glucose measuring 

module at its connector component are predetermined, and the 

new wireless communication module has to operate in accordance 

with the standard constituted by the corresponding set of pre­

determined signals. 

In a preferred embodiment of the blood glucose meter, the 

blood glucose measuring module comprises a control means oper­

able to control the electrical signals provided by the blood 

glucose measuring module at its connector component. 

It is further preferred if the wireless communication module 

comprises a memory chip connector for electrically connecting 

the wireless communication module with a non-volatile semi­

conductor memory card or a so-called smart card, wherein the 

control means of the blood glucose measuring module is adapted 

to operate in accordance with information stored in a non­

volatile semiconductor memory card or smart card connected to 

the memory chip connector of the wireless communication mod­

ule. In this regard, it is also possible that the memory card 

or smart card includes circuitry which is connected via the 

memory chip connector and the connector components of the two 

modules to the control means of the blood glucose measuring 

device anq then farms part of the control means to thereby 

change or adapt the operation of the control means to the par-
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ticular wireless communication module. In any case, the provi­

sion of a memory chip connector results in increased flexibil­

ity because the signals provided and expected by the blood 

glucose measuring module at its connector may be modified to 

thereby improve the capabilities of the wireless communication 

module and the meter as a whole. 

In the alternative, it is preferred if the control means can 

be reprogrammed in order to change the electrical signals pro­

vided and/or expected during operation by the blood glucose 

measuring module at its connector component, i.e. the electri­

cal signals can be reprogrammed in their functions. In a pre­

ferred embodiment such reprogramming can be effected by the 

wireless communication module. For this purpose, the wireless 

communication module may comprise a memory chip connector for 

electrically connecting the wireless communication module with 

a non-volatile semi-conductor memory card or smart card, 

wherein the control means of .the blood glucose measuring mod­

ule can be reprogrammed in accordance with information stored 

in a non-~olatile semiconductor memory card or smart card con­

nected to the memory chip connector of the wireless communica­

tion module. For example, the meter may be constructed such 

that this reprogramming is effected automatically upon estab­

lishing the releasable electrical connection between the blood 

glucose measuring module and the wireless communication module 

or by inserting a memory card or smart card into the memory 

chip connector. This design provides additional flexibility 

because the memory card or smart card does not always have to 

be present in the wireless communication module. In any case, 

the frequency format and/or protocol according to which the 

blood glucose meter can communicate with an external device 

can advantageously be changed by replacing the wireless commu­

nication module with another wireless communication module 

which is adapted to communicate according to a different fre-
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quency format and/or protocol and suitably reprogramming the 

control means of the blood glucose measuring module. 

It should 

mentioned 

be noted that each 

above could also be 

of the memory 

provided not 

chip connectors 

in the wireless 

communication module, but at a different location in the blood 

glucose meter of the present invention. For example, they 

could be provided in the blood glucose measuring module. In 

any case, in the assembled state of the blood glucose meter 

the memory chip connectors have to be connected to the control 

means of the blood glucose measuring module. However, in most 

cases, disposing the memory chip connector in the wireless 

communication module provides the advantages of particular 

flexibility and space economy within the blood glucose measur­

ing module. 

It is preferred that the wireless communication module com­

prises a memory chip connector for electrically connecting the 

wireless communication module with a non-volatile semi­

conductor memory card. This memory chip connector can be one 

of the memory chip connectors mentioned above or an additional 

memory chip connector. In this way a variety of different 

functions of the wireless communication module and/or the 

blood glucose measuring module may be modified and adapted in 

a particularly simple manner. Further, a memory card or· smart 

card can also serve as a storage means for storing various in­

formation relating to the measurement results obtained by the 

meter. In addition or in the alternative, one or more memory 

chip connectors for connecting a non-volatile semiconductor 

memory card with the blood glucose meter and fulfilling one or 

more of the above or one or more other functions could also be 

provided at other locations in the blood glucose meter of the 

present invention, e.g. in the blood glucose measuring module. 
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For any memory chip connector present in the wireless communi­

cation module (or at a different location), it is advantageous 

if the memory chip connector is orientated such that a set of 

contacts on a memory card connected to the memory chip connec­

tor face downwards allowing a user to more easily observe up­

ward facing artwork on the memory card as it is inserted into 

said blood glucose meter. In this way, the identity of the 

card can be easily verified without a need to remove the card 

from the memory chip connector. 

According to a preferred embodiment of the invention, the 

wireless communication module does not comprise an own power 

supply. Rather, a corresponding power supply for operating the 

wireless communication module is disposed in the blood glucose 

measuring module. This power supply can be the power supply of 

the blood glucose measuring module or a separate, dedicated 

power supply. In any case, the electrical signals provided 

during operation by the blood glucose measuring module at its 

connector component include signals for supplying power to the 

wireless communication module. This construction provides the 

advantage of the possibility of a particularly simple and low­

cost design of the wireless communication module, which is 

highly advantageous in view of the wireless communication mod­

ules being envisaged for interchangeability. 

It is preferred that the wireless communication module com­

prises a transceiver, an antenna impedance matching network 

and an antenna, and possibly also an electrostatic discharge 

(ESD) protection circuit. In this manner, the wireless commu-

nication module is a self-contained unit. Arrangement of the 

antenna in close proximity to the remaining components of the 

wireless communication module is highly advantageous. 

It is further preferred that the blood glucose meter comprises 

a housing in which the blood glucose measuring module and the 
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wireless communication module are enclosed to provide a meter 

which is compact and easily manageable for the user. 

In a preferred embodiment of the invention, the blood glucose 

measuring module comprises or consists of a first printed cir­

cuit board on which blood glucose measuring circuitry and 

possibly further circuitry if the first printed circuit board 

is the main board of the meter - is mounted or provided, and 

the wireless communication module comprises or consists of a 

second printed circuit board, different from the first printed 

circuit board, on which wireless communication circuitry is 

mounted or provided. In this case, it is advantageous if the 

wireless communication module comprises a transceiver, an an­

tenna impedance matching network and an antenna as well as 

possibly an ESD protection circuit, and if all these elements 

of the wireless communication module are mounted or provided 

on the second printed circuit board. Further, a particularly 

simple and efficient design can be realized if the first 

printed circuit board is a motherboard and the second printed 

circuit board is a daughterboard. Further, it is preferred if 

the second printed circuit board is disposed on the first 

printed circuit board. In any case, it is an advantage of this 

construction that the second printed circuit board or daughter 

board helps to economize space on the first printed circuit 

board or mother board. 

It is preferred if one of the connector components of the 

blood glucose measuring module and the wireless communication 

module is the plug component of a plug and socket connector 

and the other connector component is the socket component of 

the plug and socket connection. Such a plug and socket connec­

tion is particularly easy to operate and simple in construc­

tion. The releasable electrical connection may be established 

by directly connecting the plug and the socket, i.e. by in­

serting the plug on the wireless communication module or the 
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blood glucose measuring module into the socket on the blood 

glucose measuring module or wireless communication module, re­

spectively, or by connecting them via an adapter or a cable. 

The connector components of the blood glucose measuring module 

and the wireless communication module may also be adapted to 

be connected by a cable having suitable connector components 

at its ends. Such a construction provides flexibility with re­

gard to the physical arrangement of the two modules within the 

meter. 

The wireless communication module may advantageously be 

adapted to communicate according to the ISM, Bluetooth, ZigBee 

or WLAN standard or even according to two or more of these 

standards. 

The blood glucose meter of the invention described above may 

advantageously be part of a blood glucose meter system further 

comprising at least one further wireless communication module 

similar to the wireless communication module but adapted for 

establishing a wireless communication link with an external 

device and exchanging information with the external device via 

the wireless communication link according to a predetermined 

frequency format and protocol different from the frequency 

format and/or protocol of · the wireless communication module. 

As is evident from the above description, with such a system 

the frequency format and/or protocol according to which the 

blood glucose meter can communicate with an external device 

can be changed by replacing the wireless communication module 

with one of the at least one further wireless communication 

module by establishing a releasable connection between the 

blood glucose measuring module and the new wireless communica­

tion module by means of their connector components. Of course, 

such a system can also be regarded as comprising a blood glu­

cose meter as described above with or without a wireless com-
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munication module connected to the blood glucose measuring 

module as well as a number or set of wireless communication 

modules which are adapted for different wireless communication 

capabilities. This set of wireless communication modules may 

e.g. include wireless communication modules adapted to commu­

nicate according to the ISM, Bluetooth, ZigBee or WLAN stan­

dard or even according to two or more of these standards. 

Any of the blood glucose meters of the present invention de­

scribed above may advantageously be constructed by a method in 

which a blood glucose measuring module for performing a blood 

glucose measuring function is provided and a plurality of 

wireless communication modules are provided, each adapted for 

establishing a wireless communication link with an external 

device and exchanging information with the external device via 

the wireless communication link according to a predetermined 

frequency format and protocol different from the frequency 

format and/or protocol of the other wireless communication 

modules. As noted in detail above, the blood glucose measuring 

modules and the wireless communication module are physically 

separate units and the blood glucose measuring module and each 

wireless communication module comprise respective connector 

components by means of which a selected one of the wireless 

communication modules may be releasably electrically connected 

in order to allow for an exchange of electrical signals corre~ 

sponding to information to be transmitted by the respective 

wireless communication module and/or information received by 

the respective wireless communication module. Subsequently, 

one of the plurality of wireless communication modules is se­

lected in accordance with the desired frequency format and 

protocol, and an electrical connection between the selected 

wireless communication module and the blood glucose measuring 

module is 

components 

established 

to thereby 

by means of the respective connector 

form the blood glucose meter. By this 

method, a manufacturer or even a user may easily and in a 
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flexibly manner construct a blood glucose meter tailored to a 

particular application. 

In the following, the invention is explained in more detail 

for preferred embodiments with reference to the figures. 

Figure 1 is a top perspective view of a blood glucose meter 

according to the present invention. 

Figure 2 is a schematic diagram showing the blood glucose me­

ter of Figure 1 wirelessly communicating with a plu­

rality of external medical devices. 

Figure 3 is a simplified bottom plan view of a motherboard of 

the blood glucose meter shown in Figure 1. 

Figure 4 is a simplified top plan view of the motherboard 

shown in Figure 3. 

Figure 5 is a simplified top plan view of a daughterboard of 

the blood glucose meter shown in Figure 1. 

Figure 6 is a simplified bottom plan view of the daughterboard 

shown in Figure 5. 

Figure 7 is a bottom plan view of a memory chip for use with 

the daughterboard shown in Figures 5 and 6. 

Figure 8 is a top plan view of the memory chip shown in Figure 

7. 

Figure 9 is a simplified bottom perspective view of the daugh­

terboard shown in Figures 5 and 6. 
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Figure 10 is a simplified bottom perspective view of the blood 

glucose meter with a bottom housing half removed. 

Figure 1 is a perspective view of a blood glucose measurement 

device or meter in accordance with the present invention, 

which in a particular embodiment of the invention is provided 

in the form of a remote controller 200. This remote controller 

200 may e.g. be part of the blood glucose system schematically 

shown in Figure 2. A medical device such as, for example, this 

glucose measurement device 200 may have the ability to wire­

lessly communicate with one or more peripheral medical de­

vices. In the embodiment of this invention shown in Figure 2, 

the blood glucose measurement device or remote controller 200 

communicates via a wireless signal 310 with peripheral medical 

devices such as, for example, an insulin pump 300 for dispens­

ing insulin to the blood circuit of a patient, a continuous 

glucose monitor (CGM) 400, an insulin pen 500, or a combina­

tion thereof. The insulin pump 300 may be an external device 

to be worn on the body of a patient, or it may be constructed 

as an implantable device to be disposed subcutaneously. 

Recently, there has been a continuing development in the field 

of wireless communications and it is likely that these im­

provements will continue in the future. There will also likely 

be a need for additional types of peripheral medical devices 

to wirelessly communicate with a blood glucose measurement de­

vice for facilitating the therapy of people with diabetes. 

This has led to a need for designing a medical device such as 

a blood glucose meter which can have its hardware easily 

adapted to a new wireless communication environment or appli­

cation or upgraded by using a modular architecture. In an em­

bodiment of this invention, the wireless circuitry is compart­

mentalized from the blood glucose measuring circuitry. Thus, 

in such a design, only the wireless circuitry must be replaced 

while the blood glucose measuring circuitry will require lit-
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tle or no modification. In general, this will make adapting, 

changing or upgrading the wireless functionality of a blood 

glucose measurement device faster and easier to perform. 

Remote controller 200 may be used to episodically measure 

blood glucose and to wirelessly control insulin pump 300 

and/or other peripheral medical device(s). In an embodiment of 

this invention, remote controller 200 may be a master and in­

sulin pump 300 and/or other peripheral medical device (s) may 

be a slave. As shown in Figure 1, remote controller 200 in­

cludes a first housing half 201, a display 202, an OK button 

204, a universal port connector 205, a down button 206, a sec­

ond housing half 207, a back button 208, a port cover 209, an 

up button 210, light emitting diode (LED) 212, and a strip 

port connector (SPC) 214. In an embodiment of this invention, 

a first housing half 201 and second housing half 207 may adapt 

to join together to form an ergonomically shaped handheld glu­

cose meter which encloses both a motherboard and a daughter­

board which will be described in detail below. 

Figures 3 and 4 show a simplified schematic bottom and top 

plan view, respectively, of an embodiment of a motherboard 234 

having a bottom surface 252 and a top surface 250. As shown in 

Figure 4, motherboard 234 has mounted on top surface 250, the 

strip port connector 214, the display 202, and a plurality of 

navigation buttons 216, namely the OK button 204, the down 

button 206, the back button 208 and the up button 210 (see 

Figure 1) for effecting user entries e.g. by navigating 

through a menu structure of a user interface. The navigation 

buttons 216 may be utilized for initiating a particular action 

by the remote controller 200 or to input data into the remote 

controller 200, e.g. in order to adjust the operation of the 

insulin pump 300 with regard to various patient parameters 

such as e.g. his or her weight. As shown in Figure 3, mother­

board 234 has mounted on bottom surface 252 an alarm 226, a 
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blood glucose measurement means 220 for determining the level 

of blood glucose, a wired communication port 224, a memory 

230, a first connector 238, a motherboard electrostatic dis­

charge (ESD) circuitry 242, and a microprocessor 228. 

Figures 5 and 6 show a simplified schematic top and bottom 

plan view, respectively, of an embodiment of a daughterboard 

236 having a top surface 254 and a bottom surface 256. As 

shown in Figure 5, daughterboard 236 has mounted on its top 

surface 254, a memory chip port 232, a daughterboard ESD cir­

cuitry 244, an antenna impedance matching network 219, a radio 

frequency transceiver 218, and a second connector 240. As 

shown in Figure 6, daughterboard 236 has mounted on its bottom 

surface 256, a dielectric material 248 and an antenna element 

246 coupled to the transceiver 218. It should be noted that a 

combination of dielectric material 248 and antenna element 246 

may be simply referred to as an antenna. Antenna element 246 

may be a contiguous conductive material having a 3-dimensional 

shape which is disposed on a portion of dielectric material 

248 as also shown in Figure 9. The use of daughterboard 236 

provides an additional set of two surfaces (i.e. top surf ace 

254 and bottom surface 256) in which electronic components can 

be mounted. This allows more electronics to be efficiently en­

closed within first housing half 201 and second housing half 

·207. The daughterboard 236 may also include control electron-

ics, e.g. in the form of a microprocessor, operable to compose 

data frames to be transmitted by means of the transceiver 218, 

to analyze data frames received by the transceiver 218, and to 

activate and deactivate the transceiver 218 to transmit and/or 

receive data frames. 

Motherboard 234 includes all of the functional circuitry re-

quired for performing an 

whereas daughterboard 236 

episodic glucose measurement test, 

includes all of the functional cir-

cuitry required for a wireless communication with one or more 
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peripheral medical devices such as insulin pump 300. From the 

above description, it is evident that the motherboard 234 

forms a blood glucose measuring module in accordance with the 

present invention and that the daughterboard 236 forms a wire­

less communication module in accordance with the present in­

vention. In the shown embodiment, motherboard 234 and daugh­

terboard 236 are electrically connected, respectively, by the 

first connector 238 and the second connector 240, both of 

which are adapted to reversibly mate and to effect a releas­

able electrical connection which can be repeatedly and selec­

tively disconnected and re-established. In an embodiment of 

this invention, motherboard 234 and daughterboard 236 are dis­

posed in a stacking orientation such that when they are mated 

together by means of connectors 238 and 240 bottom surface 252 

of motherboard 234 is orientated in a spaced apart and facing 

arrangement with top surf ace 254 of daughterboard 236 ( see 

Figures 3, 5, and 10). 

Figure 9 shows two batteries 222 which are disposed in a posi­

tion such that a major axis of antenna element 246 is parallel 

to a major axis of batteries 222. Batteries 222 may be dis­

posed in a battery compartment which is integrated as a por­

tion of second housing half 207 (not shown). In the embodiment 

shown in Figures 5, 6 and 9, daughterboard 236 has an "L" 

shape to provide room for batteries 222 which in this case are 

two AAA alkaline batteries as shown in Figures 5 and 9. 

Remote controller 200 may be designed such that it can be op­

erated while on a tabletop or while being held by a user's 

hand. First housing half 201 may be a top surface of remote 

controller 200 and second housing half 207 may be a bottom 

surface of remote controller 200. During the use of remote 

controller 2 00, its bot torn surf ace should be disposed on ei­

ther a tabletop or the user's hand and thus should not be 

viewable by a user. However, the top surf ace of remote con-



Page 205 of 320

WO 2008/061552 PCT /EP2006/011263 

- 21 -

troller 200 should be viewable by a user during use. There­

fore, display 202 and navigation buttons 216 should be mounted 

on top surface 250 of motherboard 234. In addition, top sur­

face 250 of motherboard 234 should be disposed immediately un­

derneath first housing half 201 such that corresponding aper­

tures within first housing half 201 adapt to the shape of dis­

play 202 and navigation buttons 216. This allows display 202 

and navigation buttons 216 to be viewable on the top surface 

of remote controller 200. 

It is desirable to make the size of remote controller 200 

relatively small so that it can easily fit into a palm of a 

user's hand. In general, a length and a width of motherboard 

234 must be about the same as remote controller 200 in order 

to efficiently use all of the usable space available within 

remote controller 200 for mounting electronic components. 

Typically, there is a desire to have sufficiently large navi­

gation buttons 216 and display 202 so that a user can easily 

see and handle them. Therefore, in order to design remote con­

troller 200 as small as possible and have sufficiently large 

navigation buttons 216 and display 202, motherboard 234 should 

have an efficiently packed set of electronic components leav­

ing little to no usable space. In an embodiment of this inven­

tion, the set of electronic components mounted to top surface 

250 on motherboard· 234 may include display 202, navigation 

buttons 216, and strip port connector 214. Figure 4 shows that 

the set of electronic components occupy nearly all of the us­

able area of the top surface of motherboard 234 making it dif­

ficult to mount additional electronic components without in­

creasing the size of motherboard 234. 

Display 202 may be a liquid crystal display (LCD) to show both 

textual and graphical information to a user. A user interface 

{UI) may be a software driven menu that is shown on display 

202 that enables the user to operate remote controller 200. A 
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user can navigate through the UI using navigation buttons 216 

which include up button 210, down button 206, OK button 204, 

and back button 208. In an embodiment of this invention, the 

UI allows a user to operate an insulin pump, query the status 

of the insulin pump, measure blood glucose episodically, and 

to display data on display 202 (e.g. glucose concentration 

versus time). 

Alarm 226 which may be in a variety of forms to warn a user of 

various statuses that might need an actionable response. For 

example, alarm 226 may include an audio alarm (monophonic 

beeps or polyphonic tones) , a vibratory alarm, or a LED 212 

which may be a multi-colored LED that can illuminate red, yel­

low, and green light. In an embodiment of this invention, an 

alarm signal my be used to warn a user that there is a low 

blood glucose reading, a partially filled blood glucose test 

strip, a low reservoir of insulin, an occlusion in insulin 

pump 300, a low battery status for insulin pump 300, a low 

battery status for remote controller 200, and/or an improperly 

filled test strip. 

Blood glucose measurement means 220 may be a potentiostat de­

signed for performing an episodic electrochemical measurement 

of a physiological fluid. In an embodiment of this invention, 

blood glucose measurement means 220 may apply a constant po­

tential such as, for example, about +0.4 V between a working 

electrode and a reference electrode of a disposable test 

strip. A disposable test strip which may be suitable for use 

in the present invention is the OneTouch Ultra test strip 

which is commercially available from Lif eScan, Inc. in 

Milpitas, California, U.S.A. The disposable test strip may be 

inserted into and electrically connected with strip port con­

nector 214. After insertion, a physiological fluid such as 

blood may be applied to the disposable test strip causing the 

test to initiate. A reagent layer on the disposable test strip 
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may proportionally convert an oxidized mediator to a reduced 

to be measured. A portion of the 

mathematically converted to the 

mediator allowing a current 

current may be sampled and 

glucose concentration which is displayed on display 202. 

Port cover 209 in Figure 1 is an elastomeric material that 

covers over a wired connection port 224 and a memory chip port 

232. Examples of a wired connection port may be a universal 

serial bus (USB) or a serial RS232. Wired connection port 224 

may used to connect to a personal computer for transfer­

ring/receiving data and/or a software code. 

Radio frequency (RF) transceiver 218 may be an electronic cir­

cuit capable of receiving and sending a wireless signal to a 

peripheral medical device. RF transceiver 218 may include a 

microprocessor for managing and processing a wireless signal. 

In an embodiment of this invention, RF transceiver 218 may use 

one of a variety of frequency formats and/or protocols such 

as, for example, an Industry-Scientific-Medical (ISM) fre­

quency band, a Bluetooth format, a ZigBee format, and a WLAN 

format. In the ISM frequency band, the frequency may range 

from about 868 MHz to about 928 MHz. Antenna element 246 may 

be mounted to dielectric material 248 which in turn is mounted 

to bottom surface 256 of daughterboard 236. Antenna element 

246 may be used as a conduit for sending and receiving wire­

less signals 310. Antenna impedance matching network 219 may 

be used to compensate for non-idealities or variations in the 

impedance of antenna element 2 4 6. Electrical signals corre­

sponding to wireless signals 310 received by transceiver 218 

are provided, following suitable processing, at connector 240 

of daughterboard 236. Electrical signals corresponding to 

wireless signals 310 to be transmitted by transceiver 218 are 

provided by motherboard 234 at its connector 238. 
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Figures 7 and 8 show a bottom and top plan view, respectively, 

of a memory chip 290 having a bottom surface 260 and a top 

surface 258. Memory chip 290 may be in the form of a non­

volatile semiconductor memory such as, for example, a flash 

memory or an electrically erasable programmable read only mem­

ory (EEPROM). In an embodiment of this invention, memory chip 

290 may be a type of flash memory called a Smart Card as shown 

in Figure 7 and 8. 

Figure 10 is a simplified schematic bottom perspective view of 

remote controller 200 with second housing half 207 removed. 

Memory chip 290 shown in Figures 7 and 8 may be inserted into 

memory chip port 232 for storing data and/or upgrading the 

software in remote controller 200, such as the software in mi­

croprocessor 228. Memory chip port 232 may be in the form of a 

slot on a side portion of remote controller 200 underneath 

port cover 209. Figure 10 shows a partial insertion of memory 

chip 290 into the slot. Memory chip port 232 is a connector 

having a plurality of memory chip port contacts 233 to elec­

trically connect to a corresponding plurality of memory chip 

contacts 292 which are disposed on memory chip 290. Memory 

chip port 232 may be mounted on top surface 254 of daughter­

board 236 allowing memory chip port contacts 233 to be facing 

upwards when inserted. 

Memory chip 290 must be inserted into memory chip port 232 in 

a particular orientation such that a proper electrical connec­

tion can be established between memory chip 290 and remote 

controller 200. However, there are several orientations in 

which memory chip 2 90 may be inserted into memory chip port 

232 and it may not be obvious to a user which way is proper. 

For example, there are four different permutations in which 

memory chip 290 may be inserted into memory chip port which 

are 1) top surface 258 facing upward towards a user and in­

serting initially a first end 2 94, 2} top surface 258 facing 
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upward towards a user and inserting initially a second end 

296, 3) bottom surface 260 facing upwards towards a user and 

inserting initially first end 294, and 4) bottom surface 260 

facing upwards towards a user and inserting initially second 

end 296. 

In an embodiment of this invention, memory chip 290 should 

have some printed artwork, such as an arrow and/or some text 

on either top surface 258 or bottom surface 260, to guide the 

user towards the proper orientation in inserting memory chip 

290 and to clearly identify the memory chip 290. However, bot­

tom surface 260 of memory chip 290 is substantially covered by 

memory chip contacts 292 making it difficult to print the art­

work on bottom surface 260. Thus, the artwork should be 

printed on top surface 258 of memory chip 290. This will allow 

a user to view the artwork on top surface 258 of memory chip 

290 while inserting it into memory chip port 232. In this con­

figuration, memory chip contacts 292 should be facing downward 

and memory chip port contacts 233 should be facing upwards to 

allow for proper electrical connection. 

It should be noted that daughterboard 236 provide an addi­

tional top surface 254 in which memory chip port 232 can be 

mounted such that memory chip port contacts 233 face upwards. 

It is not practical to mount memory chip port to top surface 

250 of motherboard 234 because of a lack of usable space. As 

mentioned earlier, top surface 250 of motherboard 234 was pre­

dominantly occupied by navigational buttons 216 and display 

202. Thus, the use of daughterboard 236 helps conserve space 

by allowing memory chip port 232 to mounted to it with memory 

chip connector contacts 233 facing upwards. This prevents hav­

ing to mount memory chip port 232 to top surface 250 of moth­

erboard 234 which would increase the size of motherboard 234 

which is undesirable increase because this would, in turn, in­

crease the size of remote controller 200. 
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It is an advantage of this invention that remote controller 

200 can adapt or upgrade its wireless hardware in a simple and 

flexible manner. Because the wireless circuitry is compartmen­

talized from the blood glucose measuring circuitry, it is a 

simple procedure to replace the wireless circuitry which in 

this case is located on daughterboard 236. Thus, daughterboard 

23 6 may be swapped with a new one having a different set of 

wireless components mounted thereon while retaining the cir­

cuitry located on the motherboard 234 for measuring glucose. 

It is another advantage of this invention that a modular glu­

cose meter having a wireless functionality can have a simpler 

to perform quality control procedure. Because the functional 

circuitry for the wireless capability and the glucose measure­

ment are on separate circuit boards, separate quality control 

tests can be performed on the spatially separated circuit 

boards. The wireless signal generated by the wireless cir­

cuitry may interfere with the quality control testing for the 

glucose measuring circuitry. This would make the quality con­

trol procedure complicated to perform if both sets of circuits 

are electrically connected and in close proximity to each 

other. Thus, the likelihood of encountering interferences dur­

ing quality control testing will be reduced by performing the 

two quality control tests separately such that motherboard 234 

and daughterboard 236 are not in close proximity to each 

other. 

It is yet another advantage of this invention that daughter­

board 236 helps economizes space on motherboard 234. A suffi­

ciently large LCD and navigation buttons can be mounted to top 

surface 250 of motherboard 234 that are easy for a user to see 

while at the same time allowing remote controller 200 to have 

a relatively small footprint. Further, daughterboard 236 al­

lows memory chip port 232 to be mounted such that the memory 
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chip 290 can be inserted with memory chip contacts 292 facing 

downward. This makes the insertion of memory chip 2 90 easier 

because the artwork can be placed on top surface 258 of memory 

chip 290 prompting and guiding the user to insert memory chip 

290 with the proper orientation. 
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C1aims 

1. A blood glucose meter {200) comprising: 

a blood glucose measuring module (234) for performing a 

blood glucose measuring function and 

a wireless communication module (236) adapted for estab­

lishing a wireless communication link with an external de­

vice and exchanging information with the external device 

via the wireless communication link according to a prede­

termined frequency format and protocol, 

wherein the blood glucose measuring module (234) and the 

wireless communication module (236) are physically sepa­

rate units electrically connected in order to allow for an 

exchange of electrical signals corresponding to informa­

tion to be transmitted by the wireless communication mod­

ule (236) and/or information received by the wireless com­

munication module (236), 

characterized in that the blood glucose measuring module 

(234) and the wireless communication module (236) both 

comprise a connector component (238, 240), wherein the two 

connector components (238, 240) are adapted to releasably 

establish the electrical connection between the blood glu­

cose measuring module (234) and the wireless communication 

module (236). 

2. The blood glucose meter according to claim 1, wherein the 

frequency format and/or protocol according to which the 

blood glucose meter (200) can communicate with an external 

device can be changed by replacing the wireless communica­

tion module (236) with another wireless communication mod­

ule (236) which is adapted to communicate according to a 

different frequency format and/or protocol. 

3. The blood glucose meter according to claim 1 or claim 2, 

wherein the blood glucose measuring module (234) comprises 
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a control means {228) operable to control the electrical 

signals provided by the blood glucose measuring module 

(234) at its connector component {238). 

4. The blood glucose meter according to any of the preceding 

claims, wherein the frequency format and/or protocol ac­

cording to which the blood glucose meter (200) can commu­

nicate with an external device can be changed solely by 

replacing the wireless communication module (236) with an­

other wireless communication module (236) which is adapted 

to communicate according to a different frequency format 

and/or protocol. 

5. The blood glucose meter according to claim 3, wherein the 

wireless communication module {236) comprises a memory 

chip connector (232) for electrically connecting the wire­

less communication module (236) with a non-volatile semi­

conductor memory card (290), and wherein the control means 

(228) of the blood glucose measuring module (234) is 

adapted to operate in accordance with information stored 

in a non-volatile semiconductor memory card (290) con­

nected to the memory chip connector (232) of the wireless 

communication module (236). 

6. The blood glucose meter according to claim ·3, wherein the 

control means (228) can be reprogrammed in order to change 

the electrical signals provided during operation by the 

blood glucose measuring module (234) at its connector com­

ponent (238) . 

7. The blood glucose meter according to claim 6, wherein the 

wireless communication module (236) comprises a memory 

chip connector (232) for electrically connecting the wire­

less communication module (236) with a non-volatile semi­

conductor memory card ( 2 90) , and wherein the control 
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means (228) of the blood glucose measuring module (234) 

can be reprogrammed in accordance with information stored 

in a non-volatile semiconductor memory card ( 290) con­

nected to the memory chip connector (232) of the wireless 

communication module (236). 

8. The blood glucose meter according to claim 6 or claim 7, 

wherein the frequency format and/or protocol according to 

which the blood glucose meter (200) can communicate with 

an external device can be changed by replacing the wire­

less communication module (236) with another wireless com­

munication module (236) which is adapted to communicate 

according to a different frequency format and/or protocol 

and reprogramming the control means ( 22 8) of the blood 

glucose measuring module (234). 

9. The blood glucose meter according to any of the preceding 

claims, wherein the wireless communication module (236) 

comprises a memory chip connector (232) for electrically 

connecting the wireless communication module (236) with a 

non-volatile semi-conductor memory card (290). 

10. The blood glucose meter according to any of claims 5, 7, 

and 9, wherein the memory chip connector (232) is orien­

tated such· that a set of contacts (292) on a memory card 

( 2 90) connected to the memory chip connector ( 2 32) face 

downwards allowing a user to more easily observe upward 

facing artwork on the memory card (290) as it is inserted 

into said blood glucose meter (200). 

11. The blood glucose meter according to any of the preceding 

claims, wherein the blood glucose measuring module (234) 

comprises a power supply for operating the wireless commu­

nication module (236), and wherein the electrical signals 

provided during operation by the blood glucose measuring 
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module {234) at its connector component (238) include sig­

nals for supplying power to the wireless communication 

module (236). 

12. The blood glucose meter according to any of the preceding 

claims, wherein the wireless communication module (236) 

comprises a transceiver (218), an antenna impedance match­

ing network (21) and an antenna (246, 248). 

13. The blood glucose meter according to claim 12, wherein the 

wireless communication module (236) further includes an 

electrostatic discharge (ESD) protection circuit (244). 

14. The blood glucose meter according to any of the preceding 

claims, wherein the blood glucose meter (200) comprises a 

housing (201, 207) in which the blood glucose measuring 

module (234) and the wireless communication module (236) 

are enclosed. 

15. The blood glucose meter according to any of the preceding 

claims, wherein the blood glucose measuring module (234) 

comprises a first printed circuit board on which blood 

glucose measuring circuitry (220) is mounted, and the 

wireless communication module (236) comprises a second 

printed circuit board on which wireless communication cir­

cuitry (218, 219, 246) is mounted. 

16. The blood glucose meter according to claims 12 and 15, 

wherein the transceiver (218), the antenna impedance 

matching network (219) and the antenna (246, 248) are 

mounted on the second printed circuit board. 

17. The blood glucose meter according to claims 13 and 16, 

wherein the ESD protection circuit (244) is mounted on the 

second printed circuit board. 
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18. The blood glucose meter according to any of claims 15 to 

17, wherein the first printed circuit board is a mother­

board and the second printed circuit board is a daughter­

board. 

19. The blood glucose meter according to any of claims 15 to 

18, wherein the second printed circuit board is disposed 

on the first printed circuit board. 

20. The blood glucose meter according to any of the preceding 

claims, wherein one of the connector components (238, 240) 

of the blood glucose measuring module (234) and the wire­

less communication module (236) is the plug component of a 

plug and socket 

nent (238, 240) 

connector and the other connector compo­

is the socket component of the plug and 

socket connection. 

21. The blood glucose meter according to any of claims 1 to 

19, wherein the connector components (238, 240) of the 

blood glucose measuring module (234) and the wireless com­

munication module (236) are adapted to be connected by a 

cable having suitable connector components at its ends. 

22. The blood glucose meter according to any of the preceding 

claims, wherein the wireless communication module (236) is 

adapted to communicate according to the ISM, Bluetooth, 

ZigBee or WLAN standard. 

23. A blood glucose meter system comprising: 

a blood glucose meter (200) according to any of claims 1 

to 19, and 

at least one further wireless communication module (236) 

similar to the wireless communication module (236) but 

adapted for establishing a wireless communication link 
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with an external device 

the external device via 

and exchanging information with 

the wireless communication link 

according to a predetermined frequency format and protocol 

different from the frequency format and/or protocol of the 

wireless communication module {236), 

wherein the frequency format and/or protocol according to 

which the blood glucose meter (200) can communicate with 

an external device can be changed by replacing the wire­

less communication module (236) with one of the at least 

one further wireless communication module (236). 

24. The blood glucose meter system according to claim 23, 

wherein the wireless communication module (236) and the at 

least one further wireless communication module (236) in­

clude wireless communication modules (236) adapted to com­

municate according to the ISM, Bluetooth, ZigBee or WLAN 

standard. 

25. A method of constructing a blood glucose meter (200) ac­

cording to any of claims 1 to 22 comprising the steps of: 

providing a blood glucose measuring module (234) for per­

forming a blood glucose measuring function, 

providing a plurality of wireless communication modules 

{236), each adapted for establishing a wireless communica­

tion link with an external device and exchanging informa­

tion with the external device via the wireless communica­

tion link according to a predetermined frequency format 

and protocol different from the frequency format and/or 

protocol of the other wireless communication modules 

(236), wherein the blood glucose measuring module (234) 

and the wireless communication modules (236) are physi­

cally separate units and wherein the blood glucose measur­

ing module {234) and each wireless communication module 

(236) comprise respective connector components (238, 240) 

by means of which a selected one of the wireless communi-



Page 218 of 320

WO 2008/061552 PCT /EP2006/011263 

- 34 -

cation modules (236) may be releasably electrically con­

nected to the blood glucose measuring module (234) in or­

der to allow for an exchange of electrical signals corre­

sponding to information to be transmitted by the respec­

tive wireless communication module (236) and/or informa­

tion received by the respective wireless communication 

module (236), 

selecting one 

modules (236) 

of the plurality of wireless communication 

in accordance with the desired frequency 

format and protocol, and 

establishing an electrical connection between the selected 

wireless communication module (236) and the blood glucose 

measuring module {234) by means of the respective connec­

tor components {238, 240). 
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10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a) . 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d) . 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 
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Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent provisions. 

Status of the Claims 

Claims 23-52 are under examination. 

Double Patenting 

Page 2 

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in 

public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identical, but at least one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been obvious over, the 

reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 

(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 

438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1 .321 (d) may be used to 

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 

reference application or patent either is shown to be commonly owned with the examined application, or 

claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject 

to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be signed 

in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit 

www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed 



Page 240 of 320

Application/Control Number: 17/411, 154 
Art Unit: 1631 

Page 3 

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A 

web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 23-52 are rejected on the ground of nonstatutory double patenting as being unpatentable 

over claims 1-22 of U.S. Patent No. 8,483,967. Although the claims at issue are not identical, they are not 

patentably distinct from each other because the instant claims require all the limitations of the U.S. Patent 

with additional limitations. Thus, the subject matter of the U.S. Patent encompasses the subject matter of 

the instant claims and are not patentably distinct from each other. 

Claims 23-52 are rejected on the ground of nonstatutory double patenting as being unpatentable 

over claims 1-30 of U.S. Patent No. 11,116,431. Although the claims at issue are not identical, they are 

not patentably distinct from each other because the instant claims require all the limitations of the U.S. 

Patent with additional limitations. Thus, the subject matter of the U.S. Patent encompasses the subject 

matter of the instant claims and are not patentably distinct from each other. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to JERRY LIN whose telephone number is (571 )272-2561. The examiner can normally be 

reached M-F, 7am-3:30pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Karl 

Skowronek can be reached on (571) 272-9047. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 

file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit 

https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional questions, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/JERRY LIN/ 
Primary Examiner, Art Unit 1631 
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Application No. 17/411,154 

REMARKS 

Docket No.: A0130.0090.C7 
9368USC7 

Claims 23, 26-31, 33, 35-50, and 53-58 are pending, of which claims 23, 26-31, 33, 35-37, 

39-48, and 50 have been amended without prejudice, and claims 53-58 have been newly added. 

Claims 24-25, 32, 34, 51-52 have been canceled without prejudice, and claims 1-22 remain canceled 

without prejudice. Claim 23 is the only independent claim. Support for the amendments and the new 

claims can be found, for example, at paragraphs [0025], [0030] to [0033], [0038], [0046], and [0051] 

to [0086], as well as Figures 1 to 6, 7 A, and 7B, the original claims, and elsewhere throughout the 

application published as U.S. Publ. No. 2021/0378564. 1 No new matter has been introduced. 

For the reasons set forth below, it is respectfully submitted that the pending claims are 

allowable. 

NON-STATUTORY DOUBLE PATENTING REJECTIONS 

Claims 23-52 were rejected on the ground of non-statutory double patenting over claims 1-22 

of U.S. Patent No. 8,483,967. See 11/9/21 NFOA at 2-3. In addition, claims 23-52 were also rejected 

on the ground of non-statutory double patenting over claims 1-30 of U.S. Patent No. 11 ,116,431. See 

id. 

It is respectfully submitted that the double patenting rejections have been mooted by the 

Applicants ' amendments to claims 23 , 26-31 , 33 , 35-37, 39-48, and 50 in the instant application. As 

such, it is respectfully requested that the non-statutory double patenting rejections be withdrawn. 

CONCLUSION 

Amendments to and/or cancellations of the claims are made without prejudice and solely to 

clarify the issues before the Examiner and/or to advance prosecution of this application and do not 

constitute a de facto acquiescence to any objection and/or rejection. Accordingly, this response does 

not concede that previously pending claims are not patentable. 

1 All citations are provided purely for the benefit of the Examiner. These citations are only examples and in no way 
constitute an exhaustive recitation of all written and depicted support for the claims. Additional support can be found 
elsewhere, including citations from both the specification and figures that are not stated, as well as the knowledge of those 
of ordinary skill in the art. These citations in no way constitute a disclaimer that the claim covers only that subject matter 
which is cited herein and in no way define the inventive subject matter as being only that which is cited herein. 

- 9 -
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The right is reserved to pursue claims to any subject matter supported by the disclosure of this 

application in one or more continuation and/or divisional applications at a later time, including the 

subject matter of any previously pending claims regardless of whether those claims were amended or 

cancelled herein. This may entail the pursuit of broader claims, narrower claims, and subject matter 

that was previously relinquished by virtue of argument or amendment. 

Any silence with regard to the rejections of and/or objections to certain dependent claims 

constitutes a recognition that such are moot based on amendments or remarks made with respect to 

the independent claim from which the dependent claims depend. Such silence does not constitute a 

de facto acquiescence to any objection and/or rejection. 

In view of the foregoing, it is respectfully submitted that all claims are in allowable form. In 

the event that the Examiner deems that a discussion would be helpful in advancing prosecution, the 

Examiner is invited to call the undersigned at (949) 444-5970. The USPTO is hereby authorized to 

charge any outstanding fees to Deposit Account No. 50-5201. 

Dated: December 20, 2021 Respectfully submitted, 

/Glen Liu/ 

Glen Liu 
Registration No.: 75,058 
ONELLP 
23 Corporate Plaza, Suite 150 
Newport Beach, CA 92660 
Attorney for Applicant 
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Docket Nos.: A0130.0090.C7 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Wesley Scott Harper 

Application No.: 17/411,154 

Filed: August 25, 2021 

For: :METHODS AND SYSTEMS FOR EARLY 
SIGNAL ATTENUATION DETECTION AND 
PROCESSING 

Confirmation No.: 1823 

Art Unit: 1631 

Examiner: Jerry Lin 

RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.111 

EFS Web 
Commissioner for Patents 

INTRODUCTORY COMMENTS 

In response to the Non-Final Office Action dated November 9, 2021 ("11/9/21 NFOA"), 

please see the following: 

Amendments to the Claims beginning on page 2 of this paper; and 

Remarks beginning on page 9 of this paper. 
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This listing of claims replaces all previous versions of the claims in the application. 

1-22. (Canceled) 

23. (Currently amended) A glucose monitoring system for backfilling data gaps that 

occur while a user monitors glucose levels, the glucose monitoring system comprising: 

(1) aH OH body uHit eoHfigured to be positioHed OH a user's body, the OH body uHit 

eompnsmg: 

a glucose sensor, a portion of which is configured to be positioned under skin of the user, 

wherein the glucose sensor is configured to sample a biological fluid of the user -aHd to provide 

glueose related sensor data; -aHd 

a data processing and transmitter unit coupled w½th to the glucose sensor, the data processing 

and transmitter unit comprising a power supply, a processor of the data processing and transmitter 

unit, memory of the data processing and transmitter unit, and a radio frequency transceiver of the 

data processing and transmitter unit, wherein the data processing and transmitter unit is configured 

to: 

receive the glueose related sensor data from the glucose sensor and store the sensor 

data in the memory of the data processing and transmitter unit; 

process the glueose related sensor data using calibration data to provide processed 

sensor data, wherein the calibration data comprises data associated with a sensitivity of the 

glucose sensor, and wherein the processed sensor data is stored in the memory of the data 

processing and transmitter unit; and 

store, iH memory of the data proeessiHg aHd traHsmitter uHit duriHg a time period 

assoeiated with a failure mode eoHditioH, the glueose related seHsor data, the proeessed 

seHsor data, or both; aHd 

transmit the processed sensor data over a Bluetooth wireless communication link 

using the radio frequency transceiver of the data processing and transmitter unit; and 

- 2 -
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~a receiver unit[[,]] comprising[[:]] a processor of the receiver unit, memory of the 

receiver unit, a radio frequency transceiver of the receiver unit, [[and]] an antenna, and a display, 

wherein the receiver unit is configured to~ 

receive, using the antenna and the radio frequency transceiver of the receiver unit, 

the processed sensor data traasmitted by the data proeessiag aad traasmitter uait over the 

Bluetooth wireless communication link[[;]].,_ 

a display eoafigured to display aumerieal values aad graphieal represeatatioas of the 

proeessed seasor data; aad 

a proeessor eoupled with memory of the reeeiver uait, whereiH iastruetioas stored ia 

the memory of the reeeiver uait, whea e~ceeuted by the proeessor, eause the proeessor to: 

deteet the preseaee of the data proeessiag aad traasmitter uait whea the data 

proeessiag aad traasmitter uait is vlithia a raage of the reeeiver uait, 

establish the Bluetooth vlireless eommuaieatioH liak vlith the data proeessiag 

aad traasmitter uait, 

output to the display of the receiver unit, a numerical value representing the 

processed sensor data, 

output to the display of the receiver unit, a first line graph that is a substantially 

continuous depiction of the processed sensor data over time, 

output a first graphieal represeatatioH of the proeessed seasor data to the display of 

the reeeiver uait, whereiH the first graphieal represeatatioH eomprises a first liae graph, aad 

·.vhereiH aH ead of the first liae graph eorrelates vlith a time assoeiated vlith a start of the 

failure mode eoaditioa, aad 

output a seeoad graphieal represeatatioH of the proeessed seasor data to the display 

of the reeeiver uait after the failure mode eoaditioH has beeH eorreeted, whereiH the seeoad 

graphieal represeatatioH eomprises a seeoad liae graph haviag a leagth greater thaa the first 

liae graph 

wherein the glucose monitoring system is configured to detect an adverse condition, wherein 

the adverse condition results in the receiver unit displaying a data gap such that the first line graph 

displayed on the receiver unit has an end corresponding to a time associated with a start of the 

adverse condition; 

- 3 -
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wherein, during a time period corresponding to the adverse condition, sensor data, processed 

sensor data, or both, are stored in the memory of the data processing and transmitter unit; 

wherein the receiver unit is configured to output to the display, after the adverse condition is 

corrected, processed sensor data for the time period corresponding to the adverse condition such that 

the data gap is backfilled, and 

wherein the processed sensor data for the time period corresponding to the adverse condition 

that is outputted to the display after the adverse condition is corrected comprises a second line graph 

having a first end corresponding to the time associated with the start of the adverse condition and a 

second end corresponding to a time associated with an end of the adverse condition. 

24-25. (Canceled) 

26. (Currently amended) The glucose monitoring system of claim 23 [[25]], wherein the 

first line graph and the second line graph are outputted to a same graph comprising a first axis 

having a time unit of measurement and a second axis having a glucose concentration unit of 

measurement. 

27. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a sensor communication error. 

28. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a signal error associated with the glucose sensor. 

29. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a signal error associated with the data processing and 

transmitter unit. 

30. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a signal error associated with the receiver unit. 

- 4 -
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31. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a system malfunction associated with the data processing 

and transmitter unit or a system malfunction associated with the receiver unit. 

32. (Canceled) 

33. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises an inability of the receiver unit to display or output at 

least a portion of the graphical represeHta-tioHs of the processed seHsor da-ta to the display the first 

line graph. 

34. (Canceled) 

35. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a sensor instability condition. 

36. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a calibration failure condition. 

37. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a monitoring system failure condition. 

38. (Previously presented) The glucose monitoring system of claim 23, wherein the 

glucose sensor comprises a working electrode and a counter electrode. 

39. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a sensor misposition error. 

- 5 -
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40. (Currently amended) The glucose monitoring system of claim 23, wherein the on 

body unit further comprises a temperature sensor, and wherein the failure mode adverse condition 

comprises a temperature measurement outside a predetermined range. 

41. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises an analyte level exceeding a predetermined threshold. 

42. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a rate of change of an analyte level exceeding a 

predetermined threshold. 

43. (Currently amended) The glucose monitoring system of claim [[23]] 53, wherein the 

failure mode adverse condition comprises a signal error associated with the blood glucose reference 

data. 

44. (Currently amended) The glucose monitoring system of claim 23, wherein the 

failure mode adverse condition comprises a data unavailability condition. 

45. (Currently amended) The glucose monitoring system of claim 23, wherein the 

instructions stored in the memory of the receiver unit, when executed by the processor, further cause 

the processor is further configured to display the second line graph immediately after the correction 

of the failure mode adverse condition. 

46. (Currently amended) The glucose monitoring system of claim 23, wherein the 

instructions stored in the memory of the receiver unit, ·.vhen executed by the processor, further cause 

the processor is further configured to wait a predetermined period of time after the correction of the 

failure mode adverse condition before displaying the second line graph. 
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47. (Currently amended) The glucose monitoring system of claim 23, wherein the data 

processing and transmitter unit, the receiver unit, or both is further configured to store time 

information associated with the failure mode adverse condition. 

48. (Currently amended) The glucose monitoring system of claim 23, wherein the-eft 

body unit comprises a single integrated housing, and wherein the data processing and transmitter 

unit and at least a portion of the glucose sensor are disposed within [[the]]£! single integrated 

housing. 

49. (Previously presented) The glucose monitoring system of claim 23, wherein the 

receiver unit comprises a mobile phone. 

50. (Currently amended) The glucose monitoring system of claim 23, wherein the time 

period associated with the failure mode adverse condition comprises at least one hour. 

51-52. (Canceled) 

53. (New) The glucose monitoring system of claim 23, wherein the glucose monitoring 

system is further configured for periodic calibration, and wherein the calibration data is based at 

least in part on glucose reference data received after the portion of the glucose sensor has been 

positioned under the skin of the user. 

54. (New) The glucose monitoring system of claim 53, wherein the glucose monitoring 

system is further configured for calibration twelve hours after the portion of the glucose sensor has 

been positioned under the skin of the user. 

55. (New) The glucose monitoring system of claim 23, wherein the data processing and 

transmitter unit is configured to transition from a low-power mode to an operating mode, and 

wherein the data processing and transmitter unit consumes more power from the power supply in 

the operating mode than in the low-power mode. 
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56. (New) The glucose monitoring system of claim 23, wherein the power supply of the 

data processing and transmitter unit is configured to provide power for about three months of 

continuous operation. 

57. (New) The glucose monitoring system of claim 23, further comprising a secondary 

receiver unit, wherein the secondary receiver unit is configured to include a limited number of 

functions as compared with the receiver unit, wherein the secondary receiver unit is configured to 

receive processed sensor data from the data processing and transmitter unit, and wherein the 

secondary receiver unit is a watch. 

58. (New) The glucose monitoring system of claim 23, wherein the glucose sensor is 

further configured to continuously sample the biological fluid of the user to provide the sensor data. 
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Claims 23, 26-31, 33, 35-50, and 53-58 are pending, of which claims 23, 26-31, 33, 35-37, 

39-48, and 50 have been amended without prejudice, and claims 53-58 have been newly added. 

Claims 24-25, 32, 34, 51-52 have been canceled without prejudice, and claims 1-22 remain canceled 

without prejudice. Claim 23 is the only independent claim. Support for the amendments and the new 

claims can be found, for example, at paragraphs [0025], [0030] to [0033], [0038], [0046], and [0051] 

to [0086], as well as Figures 1 to 6, 7 A, and 7B, the original claims, and elsewhere throughout the 

application published as U.S. Publ. No. 2021/0378564. 1 No new matter has been introduced. 

For the reasons set forth below, it is respectfully submitted that the pending claims are 

allowable. 

NON-STATUTORY DOUBLE PATENTING REJECTIONS 

Claims 23-52 were rejected on the ground of non-statutory double patenting over claims 1-22 

of U.S. Patent No. 8,483,967. See 11/9/21 NFOA at 2-3. In addition, claims 23-52 were also rejected 

on the ground of non-statutory double patenting over claims 1-30 of U.S. Patent No. 11 ,116,431. See 

id. 

It is respectfully submitted that the double patenting rejections have been mooted by the 

Applicants ' amendments to claims 23 , 26-31 , 33 , 35-37, 39-48, and 50 in the instant application. As 

such, it is respectfully requested that the non-statutory double patenting rejections be withdrawn. 

CONCLUSION 

Amendments to and/or cancellations of the claims are made without prejudice and solely to 

clarify the issues before the Examiner and/or to advance prosecution of this application and do not 

constitute a de facto acquiescence to any objection and/or rejection. Accordingly, this response does 

not concede that previously pending claims are not patentable. 

1 All citations are provided purely for the benefit of the Examiner. These citations are only examples and in no way 
constitute an exhaustive recitation of all written and depicted support for the claims. Additional support can be found 
elsewhere, including citations from both the specification and figures that are not stated, as well as the knowledge of those 
of ordinary skill in the art. These citations in no way constitute a disclaimer that the claim covers only that subject matter 
which is cited herein and in no way define the inventive subject matter as being only that which is cited herein. 
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The right is reserved to pursue claims to any subject matter supported by the disclosure of this 

application in one or more continuation and/or divisional applications at a later time, including the 

subject matter of any previously pending claims regardless of whether those claims were amended or 

cancelled herein. This may entail the pursuit of broader claims, narrower claims, and subject matter 

that was previously relinquished by virtue of argument or amendment. 

Any silence with regard to the rejections of and/or objections to certain dependent claims 

constitutes a recognition that such are moot based on amendments or remarks made with respect to 

the independent claim from which the dependent claims depend. Such silence does not constitute a 

de facto acquiescence to any objection and/or rejection. 

In view of the foregoing, it is respectfully submitted that all claims are in allowable form. In 

the event that the Examiner deems that a discussion would be helpful in advancing prosecution, the 

Examiner is invited to call the undersigned at (949) 444-5970. The USPTO is hereby authorized to 

charge any outstanding fees to Deposit Account No. 50-5201. 

Dated: December 20, 2021 Respectfully submitted, 

/Glen Liu/ 

Glen Liu 
Registration No.: 75,058 
ONELLP 
23 Corporate Plaza, Suite 150 
Newport Beach, CA 92660 
Attorney for Applicant 
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https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional questions, 
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Corrected 
Notice of Allowability 

Application No. 
17/411,154 
Examiner 
JERRY LIN 

Applicant(s) 
Harper, Wesley Scott 

Art Unit I AIA (FITF) Status 
1631 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to the reply filed December 20, 2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 23,26-50 and 53-58 . As a result of the allowed claim(s) , you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f) . 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received . 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)) . 

* Certified copies not received : __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application . 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each 
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ . 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material __ . 

4.0 Interview Summary (PTO-413) , 
Paper No./Mail Date. __ . 

/JERRY LIN/ 
Primary Examiner, Art Unit 1631 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. □ Other __ 

U.S. Patent and Trademark Offi ce 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220307 
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(Date) 30 

07 March 2022 
O.G. Print Claim(s) 0 .G. Print Figure 

(Date) None None 
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US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/JERRY LIN/ 
Primary Examiner, Art Unit 1631 

(Primary Examiner) 
U.S. Patent and Trademark Office 
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Examiner 
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(Date) None None 
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D Claims renumbered in the same order as presented by applicant D CPA 0 T.D. D R.1.47 
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Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 
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/JERRY LIN/ 07 March 2022 
O.G. Print Claim(s) 0 .G. Print Figure Primary Examiner, Art Unit 1631 

(Primary Examiner) (Date) None None 

U.S. Patent and Trademark Office Part of Paper No.: 20220307 
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INFORMATION DISCLOSURE Filing Date August 25, 2021 

STATEMENT BY APPLICANT First Named Inventor Wesley Scott Harper 

Art Unit To be assigned 

(use as many sheets as necessary) Examiner Name To be assigned 

Sheet I 1 I of I 1 Attorney Docket Number A0130.0090.C7 

U.S. PATENT DOCUMENTS 
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*EXAMINER: Initial if reference considered , whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered . 
Include copy of this form with next communication to applicant. 'Applicants unique citation designation number (optional). 'See Kinds of U.S. Patent Documents at www.uspto.gov 
or MPEP 901.04. ' Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4For Japanese patent documents, the indication of the year of the reign of 
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submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you are required to complete 
this form and/or suggestions for reducing this burden , should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria , VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS , SEND TO: Commissioner for Patents , Mail Stop Amendment, P.O. 
Box 1450, Alexandria , VA 22313-1450 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 
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PATENT NO. ATTORNEY DOCKET NO. 
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ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

1823 

The Patent Te1m Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
dete1mines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application lnfo1mation 
Retdeval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

INVENTOR(s) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors): 

Wesley Scott Harper, Alameda, CA; 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

ABBOTT DIABETES CARE INC., Alameda, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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