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ANALYTE TESTING DEVICES 

PRIORITY CLAIMAND RELATED PATENT 
APPLICATIONS 

0001. This application is a continuation-in-part of under 
35 U.S.C. S120, U.S. patent application Ser. No. 13/188,399 
entitled “COCKING AND ADVANCING MECHANISM 
FOR ANALYTE TESTING DEVICE and filed on Jul. 21, 
2011 which in turn is a continuation-in-part application of 
U.S. patent application Ser. Nos. 13/187,360 and 13/187,397 
both filed on Jul. 20, 2011 which in turn are continuation-in 
part applications of U.S. patent application Ser. No. 13/165. 
621 filed on Jun. 21, 2011. The entire contents of the before 
mentioned patent applications are incorporated by reference 
as part of the disclosure of this application. 

TECHNICAL FIELD 

0002 This patent document relates to analyte testing 
devices and related techniques. 

BACKGROUND 

0003. Analyte testing devices play a critical roll in modern 
diagnosis and management of health-related issues. For 
example, a sample of human blood, urine, and/or saliva can be 
tested for glucose, fructosamine, hematocrit, hemoglobin 
blood oxygen Saturation, lactates, iron, pH, cholesterol, liver 
enzymes (AST, ALT, alkaline phosphatase/GGT. LDH, 
bilirubin, etc), hormones, and other compounds. 
0004 For many diabetic patients, monitoring glucose lev 
els and administering appropriate insulin dosages is a daily 
activity that requires a significant amount of time and mental 
energy. Current glucose meters and lancing devices often 
involve multiple devices, components, and Supplies, and 
require numerous steps to monitor glucose levels. For 
example, conventional glucose monitoring systems may 
require numerous steps involving reading a test strip, ready 
ing a lancet, using the lancet, putting blood on the test Strip 
and inserting the strip into the glucose meter, reading data 
from a meter, recording the data in a journal and remembering 
to bring the journal to the next doctor visit, and then putting 
away the Strip and lancet packages, disposing of loose com 
ponents, and storing the glucose meter. Thus, there is a need 
to reduce steps and simplify devices and Supplies for moni 
toring analytes. Other needs include a compact analyte testing 
device and hands-free disposal of test strips. 
0005. Several known prior art references are directed at 
simplifying the devices and processes for monitoring ana 
lytes. Significantly, however, the prior art systems each 
appear to address only a Subset of the convenience issues. 
U.S. Pat. No. 6,472.220 to Simons, for example, discloses an 
integrated lancing device and glucose meter. The device holds 
a cassette that stores a plurality of lancets and test strips. Each 
lancet is paired with a test strip into a single integrated unit, 
thus simplifying the number of separate Supply components. 
Unfortunately, the test strip-lancet unit contemplated in 
Simons prevents the user from using lancets independently of 
the test strips. 
0006 Simons, and all other extrinsic materials discussed 
herein, are incorporated by reference in their entirety. Where 
a definition or use of a term in an incorporated reference is 
inconsistent or contrary to the definition of that term provided 
herein, the definition of that term provided herein applies and 
the definition of that term in the reference does not apply. 
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0007 U.S. Pat. No. 7,192.405 to DeNuzzio also provides 
an integrated lancet-test Strip unit, similar to Simons. 
DeNuzzio suffers from the same drawbacks as Simons. 
0008 U.S. Pat. No. 7,582,063 to Wurster discloses a glu 
cose meter that includes a plurality of analyte sensors and a 
plurality of lancets on the same carrier. Each time a new blood 
test is performed, the carrier is rotated into position, which 
simultaneously exposes an analyte sensor, advances a lancet 
for use, and cocks a spring to operate the pre-positioned 
lancet. Since the analyte sensors and lancets are rotated 
together on the same carrier, exposing of an analyte sensor is 
not independent of advancing a lancet. That can be a disad 
Vantage to a user who might want to use more than one sensor 
for a given stick (or for example where two different readings 
are desired), or might need to use two or more lancets to 
secure an adequate sample for a single sensor. 
0009 Wurster is also designed such that during use, the 
operative sensor is immediately adjacent (indeed surrounds) 
the operative lancettip. That design could be viewed as being 
inherently problematic because the sensor will tend to sense 
components in the first amount of blood that is drawn. To 
avoid that problem it would be more desirable to expose the 
analyte sensor at a position at least several millimeters away 
from where the lancet is projected from the housing. 
0010 U.S. Pat. No. 4,794,926 to Munsch discloses a lanc 
ing device that holds a cartridge with a plurality of lancets. 
Rotating the cartridge in the lancing device simultaneously 
loads the next lancet into position for ejection while “cock 
ing the lancet for ejection. However, Munsch fails to inte 
grate the lancing device with a glucose meter, and also fails to 
partially expose a test strip when the lancet cartridge is 
rotated. 

O011 U.S. Pat. Nos. 7,922.971, 6,997,343, 7,211,096, and 
6616616 are other examples of known references that attempt 
to simplify methods and devices for monitoring glucose lev 
els. 

(0012. The POGOTM System by Intuity Medical, Inc. (see 
http://www.presspogo.com/pogo/system/) is a commercially 
available glucose and lancing device that is designed to sim 
plify glucose monitoring. While the POGOTM System 
reduces the steps and components required, and is an 
improvement over many other systems, the POGO system 
fails to provide a separate lancet cartridge and test strip car 
tridge. As such, the user cannot use lancets independently of 
test strips. 
0013. It has yet to be appreciated that an analyte testing 
device can house a plurality of analyte sensors and a plurality 
of lancets, where a single operation of an actuator can expose 
an analyte sensor while advancing a lancet for projection for 
use, where the sensors are exposed at a distance of at least 
several millimeters from where the lancets are projected, 
and/or where the sensors and lancets can be operated inde 
pendently from each other. 

SUMMARY 

0014. The subject matter includes devices, systems, tech 
niques and methods in which an analyte testing device can 
house a plurality of analyte sensors and a plurality of lancets, 
where a single operation of an actuator can eject an analyte 
sensor while advancing a lancet for projection for use. 
0015. In some aspects of disclosed embodiments, the ana 
lyte sensor is included in an analyte sensor cartridge. The 
cartridge preferably holds a plurality of analyte sensors. In 
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other aspects of disclosed embodiments, each analyte sensor 
is disposed in a test unit (e.g., a test strip). 
0016. In yet other aspects of some disclosed embodi 
ments, the lancet is included in a lancet cartridge. The lancet 
cartridge preferably holds a plurality of lancets. 
0017. In other aspects of disclosed embodiments, the 
actuator comprises a manually operated lever. In some 
embodiments, the mechanism is entirely manually operated. 
In other embodiments, the mechanism is operated at least in 
part by a motor. 
0018. In some aspects of disclosed embodiments, the 
mechanism includes a hammer, and the actuator operates to 
cock the hammer. For example, the hammer can be spring 
loaded and then released to eject a lancet for drawing a blood 
sample. 
0019. In yet other aspects of disclosed embodiments, the 
mechanism has a linkage that exposes the analyte sensor, 
advances the lancet for use, and cocks the hammer, all in a 
single motion of the actuator. In some embodiments, the 
single motion comprises pulling a lever. In some embodi 
ments the mechanism includes a first link that exposes the 
analyte sensor, and a second link, different from the first link, 
that advances the advancing the lancet. Exposing of the ana 
lyte sensor is preferably done independently relative to 
advancing the lancet. For example, the mechanism can 
include a disengagement control that is capable of disengag 
ing the actuator from either exposing the analyze sensor or 
advancing the lancet. 
0020. In some aspects of disclosed embodiments, the sen 
sors are ejected at a distance of at least several millimeters 
from where the lancets are projected. In other aspects, the 
sensors and lancets can be operated independently from each 
other. For example, the sensors and lancets are each stored in 
a separate cartridge and the cartridges couple with the analyte 
testing device independently of one another. 
0021 Various features, aspects, and advantages of the 
inventive subject matter will become more apparent from the 
following detailed description of various embodiments, the 
accompanying drawing figures and claims. 

BRIEF DESCRIPTION OF THE DRAWING 

0022 FIG. 1 is a top perspective view of one embodiment 
of an analyte testing device. 
0023 FIG. 2 is the device of FIG. 1, wherein an analyte 
sensor of a test unit has been exposed. 
0024 FIG. 3 is a bottom perspective view of the device of 
FIG 1. 
0025 FIG. 4 is a back perspective view the device of FIG. 
1 
0026 FIG. 5 is a perspective views of one embodiment of 
a lancet cartridge. 
0027 FIG. 6 is a side view of the lancet cartridge of FIG. 
5. 
0028 FIG. 7 is a side view of the lancet cartridge of FIG. 
5. 
0029 FIG. 8 is a perspective view of one embodiment of 
an analyte sensor cartridge. 
0030 FIG. 9 is a side view of the analyte sensor cartridge 
of FIG. 8. 
0031 FIG. 10 is a perspective view of one embodiment of 
a test unit that has an analyte sensor. 
0032 FIG. 11 shows one embodiment of a linkage mecha 
nism of the device of FIG. 1 engaged with the lancet cartridge 
of FIG. 5. The linkage mechanism is shown at four different 
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stages of use: (i) rest position; (ii) lever pulled; (iii) lever 
released (cocked and ready); and (iv) button pressed to 
project hammer. 
0033 FIG. 12 is a side view of the device of FIG. 1, 
showing the inner components of the device in a rest position. 
0034 FIG. 13 is a side view of the device of FIG. 1, 
showing the inner components of the device as a lever is being 
pulled. 
0035 FIG. 14 is a side view of the device of FIG. 1, 
showing the inner compartments of the device after a lever 
has been pulled and a hammer has been spring-loaded. 
0036 FIG. 15 is a side view of an analyte device with a 
motor. 

0037 FIG. 16 is a side of an analyte device with a first and 
second disengagement control. 
0038 FIG. 17a is a schematic of one embodiment of a 
method of using the device of FIG. 1. 
0039 FIG. 17b is a perspective view of one embodiment 
of an analyte testing device having an LCD touch-screen 
display. 
0040 FIG. 17c is perspective view of the device of FIG. 1 
transmitting wireless communications to a laptop. 
0041 FIG. 17d is a perspective view of one embodiment 
of a docking station coupled with the device of FIG. 1. 
0042 FIGS. 17e and 17f show one embodiment of an 
analyte testing device with a no-contact test strip ejecting 
mechanism. 
0043 FIGS. 17g and 17h show perspective views of one 
embodiment of an analyte testing device with a wheel for 
adjusting lancet puncture depth and window for displaying 
depth setting. 
0044 FIGS. 18A-18E show schematics of one embodi 
ment of an exemplary actuator mechanism of an analyte 
testing device. 
004.5 FIGS. 19A and 19B show schematics illustrating an 
operation of the exemplary actuator mechanism of the analyte 
testing device. 
0046 FIGS. 20A-20C show schematics illustrating 
another operation of the exemplary actuator mechanism of 
the analyte testing device. 
0047 FIGS. 21A and 21B show schematics of exemplary 
sliding button components of the actuator mechanism of the 
analyte testing device. 
0048 FIGS. 22A-22C show schematics of an exemplary 
lancet cartridge of the analyte testing device. 
0049 FIG.23A shows a schematic of an exemplary lancet. 
0050 FIGS. 23B and 23C show schematics of the exem 
plary lancet in the lancet cartridge. 
0051 FIGS. 24A-24E show schematics illustrating a fir 
ing operation of the exemplary lancet of the actuator mecha 
nism. 
0.052 FIG. 25 shows schematics of components of the 
exemplary actuator mechanism of the analyte testing device. 
0053 FIGS. 26a and 26b are perspective views of one 
embodiment of an analyte testing system. 
0054 FIG. 27 is a perspective view of one embodiment of 
a handheld analyte testing device. 
0055 FIG. 28 is a perspective view of a back side of the 
handheld analyte testing device of FIG. 27. 
0056 FIG. 29 is a perspective view of a lancet cartridge. 
0057 FIG. 30 is a perspective view of an analyte sensor 
cartridge. 
0.058 FIG. 31 is a perspective view of a docking station 
communicatively coupled with two external devices. 
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0059 FIG. 32 is a perspective view of a handheld analyte 
testing device communicatively coupled with two external 
devices. 
0060 FIG.33 is a perspective view of one embodiment of 
a test unit cartridge for housing a plurality of test units. 
0061 FIG. 34 is a side view of the test unit cartridge of 
FIG. 33. 
0062 FIG.35 is a perspective view of one embodiment of 
a test unit. 
0063 FIG. 36 is a perspective view of another embodi 
ment of a test unit. 
0064 FIG. 37 is a perspective view of a calibration test 

unit. 
0065 FIG.38 is a perspective view of one embedment of 
an analyte testing device. 

DETAILED DESCRIPTION 

0066. The following discussion provides example 
embodiments of the inventive subject matter. Although each 
embodiment represents a single combination of inventive 
elements, the inventive subject matter is considered to include 
all possible combinations of the disclosed elements. Thus if 
one embodiment comprises elements A, B, and C, and a 
second embodiment comprises elements B and D, then the 
inventive subject matter is also considered to include other 
remaining combinations of A, B, C, or D, even if not explicitly 
disclosed. 
0067 FIG. 1 shows an analyte testing device 100. The 
housing 105 of device 100 has a first compartment 110 and a 
second compartment 120, for storing a lancet cartridge 115 
(see FIGS. 5-7) and an analyte sensor cartridge 125 (see 
FIGS. 8-9), respectively. The analyte sensor cartridge 125 
contains test units 127 each having an analyte sensor 126 for 
contacting and sensing a particular analyte Such as blood. 
Device 100 includes an exterior facet outside the second 
compartment 120 to have a slot 133 for receiving from, and 
for ejecting a test unit 127 out of the analyte sensor cartridge 
125, when device 100 is operated to perform a test. The first 
compartment 110 includes an exterior facet that is configured 
to include an opening or hole 113 for rejecting a lancet that 
allows a precise cut into a user for generating a small amount 
of bleeding for a blood test. The lancet cartridge 115 con 
tained inside the first compartment 110 is designed to store a 
plurality of lancets 117 (see FIGS. 5 and 6) to allow a lancet 
117 to be protruded at the hole 113 (see FIG. 3) during a test. 
Hole 113 and slot 133 are separated by a substantial distance 
(more than 5 mm), thus allowing a user to bleed out an initial 
amount of blood before applying a blood sample to an analyte 
sensor. In the illustrated example, hole 113 and slot 133 are on 
two different facets of device 100. Device 100 also has an 
electronics compartment 130 for housing conversion elec 
tronics 137 (see FIG. 12). Conversion electronics 137 are 
communicatively coupled to an analyte sensor 126 (see FIGS. 
8 and 10) within cartridge 125. Conversion electronics 137 is 
configured to convert a signal from analyte sensor 126 into 
readable data (e.g., glucose levels). 
0068. The operation of device 100 will become more 
apparent from the following descriptions, including those 
with respect to FIGS. 11-14. 
0069 Device 100 has an actuator 140 comprising a lever. 
Actuator 140 can be cocked by operating the level to be in an 
actuated State to (i) ready a lancing device (e.g., cock a ham 
mer, see FIGS. 11 and 14), (ii) expose an analyte sensorortest 
unit 127 (see FIGS. 2 and 14), and (iii) advance a lancet 
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cartridge 115 for actuating a lancet 117 for taking a test (see 
FIGS. 11 and 13). Device 100 also has a test unit ejector 160, 
which advantageously allows for hands-free disposal of a 
used test strip 127 after each test. 
0070 The housing of device 100 can be made of plastic, 
metal, composite, or any other material with structural and 
mechanical properties Suitable for housing a lancet cartridge, 
test strip cartridge, electronics, and a linkage mechanism. 
Device 100 can be designed to be compact for easy storage 
and for convenient portability. For example, device 100 can 
be configured to have a height no more than 50 mm, a width 
no more than 17 mm, and a length no more than 100 mm in 
Some implementations while in more compact form for other 
implementations with the height being no more than 40 mm, 
a width being no more than 12 mm, and a length being no 
more than 75 mm. In some disclosed embodiments, the hous 
ing of device 100 comprises an outer protective shell made of 
a suitable shell material to protect the device components 
from elements or conditions in the Surroundings. For 
example, the outer protective shell may be made of molded 
plastic and may include an inner desiccant liner to minimize 
exposure to moisture. 
0071. Unless the context dictates the contrary, all ranges 
set forth herein should be interpreted as being inclusive of 
their endpoints, and open-ended ranges should be interpreted 
to include commercially practical values. Similarly, all lists of 
values should be considered as inclusive of intermediate val 
ues unless the context indicates the contrary. 
0072 Conversion electronics 137 preferably includes a 
facility for transmitting data and information out of the hous 
ing and to an external storage device (e.g., docking station, 
laptop, Smartphone). It is contemplated that the data can be 
transmitted using a wireless protocol, and can even transmit 
data using two or more wireless protocols. Wired protocols 
and methods are also contemplated. 
0073. It is also contemplated that conversion electronics 
137 can include a processor programmed to correlate indi 
vidual instances of data and information derived from the data 
with time stamps. The processor can also be programmed to 
correlate individual instances of data with user-entered infor 
mation Such as Voice recordings or text. In addition, the 
processor can be programmed to make an evaluation of the 
data and information, and send a notification to different 
recipients as a function of the evaluation. Yet still, the proces 
Sor can be programmed to keep track of inventory of lancets 
and test strips, both within and outside the device, and re 
order Supplies as needed. 
0074. In other aspects of preferred embodiments, conver 
sion electronics 137 includes a processor programmed to 
store voice recordings of diary information selected from the 
group consisting of Supplies used or ordered, food eaten, 
exercise, medication taken, and estimated calories burned. 
The processor is also preferably programmed to prompt a 
user to use the device according to a pre-selected time and/or 
pre-selected time interval. Alternatively, electronics 137 can 
be equipped with an accelerometer orpedometer for measur 
ing and calculating distance traveled and calories burned. 
0075 Conversion electronics 137 can also include a 
pedometer and/or accelerometer for calculating a distance 
traveled and calories burned. In such embodiments, electron 
ics 137 preferably includes a processor for time-stamping the 
distances traveled and calories burned, and correlating this 
data with analyte test data. 
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0076 FIG. 2 shows device 100 after actuator 140 has been 
cocked. The cocking of actuator 140 has caused a test unit 127 
to be partially ejected from slot 133, thus exposing analyte 
sensor 126 (see FIGS. 8 and 10). Once actuator 140 has been 
cocked, a lancing device within device 100 can be projected 
by pressing button 150, causing one of a plurality of lancets 
117 (see FIGS. 5 and 6) to exit from hole 113 (see FIG.3). 
0077 FIG. 4 shows a back perspective view of device 100. 
A door on the backside of device 100 has been opened to 
reveal compartment 110. A lancet cartridge 115 is disposed 
within compartment 110. Device 100 has a spring-loaded 
return slider 690, which is configured to retract a lancet back 
into cartridge 115 after the lancet has been partially ejected 
for drawing a blood sample. 
0078 FIGS.5-7 show different views of a lancet cartridge 
115. Cartridge 115 holds a plurality of lancets 117. A slot 116 
is disposed on a side of cartridge 115, so that a hammer 186 
(see FIGS. 11-14) of a lancing device within device 100 can 
contact one of the plurality of lancets 117, thus causing the 
lancet to partially exit cartridge 115 via slot 118. The lancet is 
retracted by return slider 690 of device 100 (see FIG. 4). 
Cartridge 115 also has a molded bump 138 that provides 
friction to the plurality of lancets 117 and helps to maintain 
each lancet stationary when not being fired. 
0079 Cartridge 115 can include any appropriate number 
of lancets, preferably between 15 and 25 lancets, more pref 
erably between 18 and 22 lancets, and most preferably 20 
lancets. The lancets are preferably sterilized and sealed prior 
tO use. 

0080 FIGS. 8 and 9 show different views of a analyte 
sensor cartridge 125. Cartridge 125 holds a plurality of test 
units 127 (e.g., test strips). Cartridge 125 has electrical con 
tacts 128 for communicatively coupling the analyte sensors to 
the conversion electronics 137. Alternatively, contacts 128 
could be eliminated and electronics 137 could directly inter 
face with contacts 129 of test unit 127 (see FIG. 10) via an 
open aperture in cartridge 125. Cartridge 125 also has a slot 
129a that couples with a test unit lateral ejection mechanism 
of device 100. When actuator 140 is cocked, the advance 
mechanism enters slot 129a and pushes a portion of test unit 
127a out of slot 129b, thus exposing analyte sensor 126 for 
US 

0081 Cartridge 125 can include any appropriate number 
of test strips, preferably between 15 and 25 test strips, more 
preferably between 18 and 22 test strips, and most preferably 
20 test strips. 
0082 Cartridge 125 preferably includes test strips config 
ured to test for different analytes. For example, some test 
strips may test for glucose while other test strips test for 
fructosamine. Furthermore, cartridge 125 can have at least 
one test strip capable of testing for two analytes simulta 
neously, either by including two analyte-binding chemicals/ 
reactants within one absorbing material or by including two 
different analyte sensors on one test strip. In addition, car 
tridge 125 preferably includes at least one calibration test 
strip for verifying the calibration of conversion electronics 
137. In one embodiment, the calibration test strip is an analyte 
sensor that has a known amount of glucose. 
0083 Cartridge 125 also has a spring-load base 131 con 
figured to push the plurality of test strips 127 upward, thus 
repositioning a new test Strip into place after test strip 127a is 
removed from cartridge 125. 
0084 FIG. 10 shows a test unit 127a having an analyte 
sensor 126. Analyte sensors are well known and generally 
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comprise an absorbent material with an analyte-binding reac 
tant. While test unit 127a is configured as a test “strip', those 
of skill in the art will appreciate that other shapes and con 
figurations (e.g., capsules, disks) can be used consistently 
with the inventive subject matter. Analyte sensor 126 is con 
figured to generate a signal that is sent to electrical contacts 
129. Electrical contacts 129 are communicatively coupled 
with electrical contacts 128 of cartridge 125 and allows the 
signal generated by analyte sensor 126 to reach the conver 
sion electronics 137 for analysis. Alternatively, electrical con 
tacts 129 could directly interface with conversion electronics 
137 via an open aperture on cartridge 125. 
I0085 FIG. 11 shows a linkage mechanism 180 of device 
100 coupled with lancet cartridge 115. FIG. 11 provides a 
Summary of the four progressive stages for using linkage 180 
and lancet cartridge 115 as a lancing device: (i) initial resting 
position; (ii) cocking of actuator 140; (iii) cocked and ready 
position; and (iv) releasing and projectingalancet. At the final 
stage, a finger or other body part can be placed over hole 113 
in order to prick the body part and draw a blood sample. These 
four stages will now be explained in more detail. 
I0086 FIG. 12 is a side view of device 100 showing various 
internal components of device 100, such as: electronics 137, 
linkage mechanism 180, cartridge 115, and cartridge 125. 
FIG. 12 shows device 100 at a resting position (i.e., before 
actuator 140 has been cocked). Hammer 186 is in an un 
cocked position. 
I0087 FIG. 13 shows the internal components of device 
100 as actuator 140 is being cocked. The cocking of actuator 
140 has caused link 182 to raise up and compress spring 181. 
At the same time, hammer 186 has been raised via link 183. In 
addition, the left end of link 182 has been raised over the top 
of link 187 such that link 182 is maintained in an inclined 
position and spring 181 is maintained in a compressed posi 
tion (i.e., hammer 186 has been “cocked' or “readied'). At the 
same time, link 183 is driven to the left, pushing test strip 
127a out of slot 133 (see FIG. 1). In addition, link 184 has 
been advanced to the left, causing cartridge 115 to advance 
left and into position. In disclosed embodiments, link 183 
couples with cartridge 115 such that when cartridge 115 has 
been completely advanced to the left, link 183 allows the last 
lancet of cartridge 115 to remain in a usable (i.e., projectable) 
position. For example, link 183 could release (e.g., 
de-couple) from cartridge 115 during Subsequent cocking of 
actuator 140. In this manner, linkage mechanism 180 allows 
a lancet to be available for use, even after cartridge 115 has 
been advanced through each of the plurality of lancets 117. 
I0088. In this manner, actuator 140 and linkage mechanism 
180 are configured to (i) cock a lancing device (e.g., lift 
hammer 186, link 182, and spring 181) (ii) partially expose an 
analyte sensor on a test unit; and (iii) advance a lancet car 
tridge into position, all in a single motion (e.g., pulling up 
actuator 140). It is also contemplated that an analyte testing 
device could have a linkage mechanism that is configured to 
accomplish the three steps above using two or more motions 
(e.g., pulling a lever, then pushing a lever). 
I0089 FIG. 14 shows the position of linkage 180 after 
actuator 140 has been cocked. Once actuator 140 has been 
cocked, button 150 can be pressed to release link 187 from 
under link 182, thus causing spring 181 to push link 182 and 
hammer 186 downward to projectalancet from cartridge 115. 
0090. One of skill in the art will appreciate that configu 
rations of linkage mechanism 180 other than that shown in the 
drawings can be used consistently with the inventive subject 
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matter taught herein. In some alternative embodiments, link 
age mechanism 180 is controlled and/or actuated by electrical 
drivers rather than pure mechanical means. For example, 
pulling actuator 140 could send an electrical signal to con 
version electronics 137, which then operates a motor, or mul 
tiple motors, in order to perform any combination of: (i) 
cocking a lancing device, (ii) partially exposing a test strip for 
use, and (iii) advancing a lancet cartridge into position. In yet 
other embodiments, the lancing system is designed such that 
a cocking step is not required. 
0091 FIG. 15 shows an analytetesting device 500 that has 
an actuator 540 and a motor 550. Actuator 540 comprises a 
button that sends a signal to motor 550. Motor 550 operates to 
drive linkage mechanism 180 upon receiving a signal. Motor 
550 and actuator 540 is one embodiment of an analyte testing 
device that is not purely mechanism. 
0092 FIG.16 shows an analyte testing device 600 that has 
a first disengagement control 610 and a second disengage 
ment control 620. Control 610 operates to disengage link 182 
from link 183, thus disengaging cartridge 125 from linkage 
mechanism 180. Control 620 operates to disengage link 184 
from cartridge 115. In this manner, cartridges 115 and 125 
can be disengaged from linkage mechanism 180, and thus can 
be used independently of one another. 
0093 FIG. 17a shows a methodofusing device 100, com 
prising: inserting a lancet cartridge into the device; inserting 
a test strip cartridge into the device; operating an actuator on 
the device, which operates a mechanism that (i) readies a 
lancing device, (ii) advances the lancet cartridge, and (iii) 
exposes an analyte sensor of a test unit; deploying the lancing 
device in order to prick a body part and draw a blood sample: 
and exposing the analyte sensor to the blood sample. The 
method of FIG. 15 can optionally include the steps of reading 
an output of the device; ejecting and disposing of the test unit; 
replacing the lancet cartridge with a refill lancet cartridge; 
and replacing the analyte sensor cartridge with a refill analyte 
sensor cartridge. 
0094. The first two and last two steps are displayed in 
round boxes and with dotted lines to indicate that these steps 
need not be repeated at every cycle of usage of the device. For 
example, in embodiments having twenty lancets and test 
strips per cartridge, the steps of inserting/removing cartridges 
need only be performed every twentieth cycle of use. 
0095 FIG. 17b shows an analytetesting device 200 having 
an LCD touchscreen display 210. Display 210 can be used to 
display test results, Supplies used/remaining, calories burned, 
time/date, history of drugs administered, journal entries, or 
any other number of data useful for monitoring analytes. 
Display 210 can also be used to type and input data into device 
1OO. 

0096. Device 200 also has a first worklight 220 positioned 
to illuminate a test strip that has been partially pushed out 
from device 200, and a second work light 230 positioned to 
illuminate a lancet hole 213. First and second work lights 220 
and 230 are useful for using device 200 in poor lighting 
conditions. 

0097 Conversion electronics within device 200 addition 
ally includes a Personal Emergency Response System 
(PERS), including a PERS button 240. Button 240 is config 
ured to (i) contact a third party, (ii) identify the user of device 
200, and (iii) provide a user's health data to the third-party. 
Examples of third parties can include spouse, relative, friend, 
home nurse, doctor, health care worker, ambulance operator, 
police operator, or any other person that can provide health 
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care assistance. The Personal Emergency Response System is 
also preferably configured to automatically contact a third 
party as a function of the user's health data. For example, 
when the user is a diabetic patient, PERS can be configured to 
contact a third party when the user's glucose test results are 
below a predetermined threshold. PERS can also be config 
ured to notify the third party of an urgency level (e.g., low, 
moderate, high, critical, etc), and can determine who to con 
tact based on the urgency level. 
(0098 FIG. 17c shows device 100 communicatively 
coupled to a laptop 310 via a wireless connection 320. 
Numerous wireless protocols can be used, for example Blue 
tooth, WiFi 802.11, cellular, or any other protocol suitable 
for wireless communication. Connection 320 can be used to 
back up data, transmit data to a health care provider's server 
via the internet, reorder Supplies, receive notifications from a 
doctor, or receive data analysis reports from an analytics 
Software running on the laptop. It is also contemplated that 
connection 320 can be a wired connection. Furthermore, it is 
contemplated that device 100 can connect to devices other 
than laptop 310, for example a home computer, a Smart 
phone, a server, or any other computing device Suitable for 
storing, analyzing, and/or exchanging data. 
(0099 FIG. 17d shows device 100 coupled with a docking 
station 400. Docking station 400 is configured to provide 
power and data connectivity to device 100. For example, 
station 400 can be configured to charge a re-chargeable bat 
tery within device 100. Station 400 can also be configured to 
back up data on device 100 and transmit data to another 
device. Such as a home computer or a medical provider server. 
Docking station 400 also has a visual interface 410, through 
which a user can view and/or input data. 
0100 FIG. 17e shows an analyte testing device 520, with 
a test strip 127a and a test strip ejector 560. FIG. 17fis a side 
view cut-out of device 520, showing how ejector 560 operates 
to completely eject test strip 127a for disposal after usage. 
Ejector 560 advantageously obviates the need for direct hand 
contact with a used test strip. Ejector 560 has a plunger 561 
configured to engage an aperture 529 of test strip 127a, thus 
preventing test strip 127a from being accidentally re-inserted 
back into cartridge 525 when a user applies finger pressure to 
the test strip 127 for blood application. 
0101 FIGS. 17g and 17h show an alternate analyte testing 
device 671. Unlike device 100, device 671 has a wheel 670 for 
adjusting a lancet penetration depth. A lancet within lancet 
cartridge 715 exits device 671 via hole 613 according to an 
adjustable depth determined by the setting of wheel 670. 
Device 671 also has a window 675 for indicating the current 
lancet penetration depth setting. Spring-loaded return slider 
690 is configured to retract the lancetback into cartridge 715. 
0102. In another embodiment of the disclosed technology, 
an analyte testing device can include a plurality of analyte 
sensors (e.g., housed in an analyte sensor cartridge) and a 
plurality of lancets (e.g., housed in a lancet cartridge), in 
which a one-handed operation of an actuator mechanism can 
be implemented to ready the device for a test, prick the user to 
extract blood to be analyzed in the test, and reset the device for 
another use. For example, the actuator mechanism can be 
implemented to ready the device for a test by moving an 
analyte sensor (e.g., a test strip) forward to expose the sensor 
and advancing a firing component to a position for projection 
of a lancet. The actuator mechanism can Subsequently be 
implemented to project (or fire) the lancet to prick a user to 
draw blood for analysis in the test. The actuator mechanism 
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can be implemented to reset the device by ejecting the test 
strip and returning the components of the actuator mechanism 
to an initial position. 
(0103 FIGS. 18A and 18B show an example of an analyte 
testing device 1800 that includes one exemplary implemen 
tation of the above actuator mechanism. FIG. 18A shows a 
three dimensional cross sectional view of the components that 
make up the actuator mechanism. FIG. 18B shows a two 
dimensional cross sectional view of the components that 
make up the actuator mechanism. It is noted that some com 
ponents included in the analyte testing device 1800 may not 
necessarily be shown in the schematic of FIGS. 18A and 18B. 
0104. As shown in FIGS. 18A and 18B, the actuator 
mechanism is encased in a containment structure 1801, also 
referred to as a chassis or an internal housing structure. The 
containment structure 1801 can be encased within an external 
housing or device casing. The containment structure 1801 can 
be used to provide positioning and/or structural Support to 
various modules and components contained within the chas 
sis of the analyte testing device 1800. The device 1800 
includes an analyte sensor cartridge 1802 and a lancet car 
tridge 1803, in which the analyte sensor cartridge 1802 and 
the lancet cartridge 1803 are contained within separate cavi 
ties located within the chassis 1801. The schematics of FIGS. 
18A and 18B, as well as other subsequent figures, show the 
cavities of the chassis 1801 where the analyte sensor cartridge 
1802 and the lancet cartridge 1803 are located. 
0105. The actuator mechanism includes a sliding button 
that includes a cocking button 1830 and an eject button 1835 
that move translationally along a sliding track 1839 formed 
on the top facet of the device 1800. For example, implement 
ing the sliding button results in (1) moving a new test Strip 
from a position within the analyte sensor cartridge 1802 to a 
position that exposes a portion of the test Strip (e.g., Such as 
the site on the test strip to receive the testing sample) outside 
of the containment structure 1801 and (2) advancing a firing 
component to a readied position for projection of a lancet 
from the lancet cartridge 1803 (e.g., a firing position). Also, 
for example, implementing the sliding button can result in (3) 
advancing the lancet cartridge 1803 within the analyte testing 
device 1800 to a position in which the lancet is positioned in 
a firing path of the firing component for projection. The 
sliding button can be implemented by pushing the cocking 
button 1830 from an initial position forward to a cocked 
position in a sliding motion along the track 1839, as shown 
later in FIGS. 19A and 19B. In the described embodiment, 
sliding the cocking button 1830 forward includes sliding the 
eject button 1835 forward to the cocked position as well, e.g., 
as the forward motion of the cocking button 1830 pushes 
forward the eject button 1835. The cocking button 1830 
includes a button pad where a user can make contact to engage 
the sliding button, e.g., to ready the device. The cocking 
button 1830 includes a sliding base component 1832 that 
facilitates the sliding of the cocking button 1830 on the slid 
ing track 1839 and links the cocking button 1830 to other 
components of the actuator mechanism. The eject button 
1835 includes an eject button pad where a user can make 
contact to engage the eject button 1835 of the sliding button, 
e.g., to eject a used test strip from the device. The eject button 
1835 includes an eject base component 1837 that facilitates 
the sliding of the eject button 1835 on the sliding track 1839 
and links the eject button 1835 to other components of the 
actuator mechanism. After the sliding button reaches the 
cocked position, the cocking button 1830 can be brought back 
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to the initial position by a linear spring coupled between the 
cocking button 1830 and a cocking base component 1806 of 
the actuator mechanism. For example, this return of the cock 
ing button 1830 from the cocked position to the initial posi 
tion can thus be implemented automatically, without a user 
intervention to manually return the cocking button to the 
initial position. In some examples, sliding the cocking button 
1830 forward from the initial position to the cocked position 
can include producing a clicking Sound when the cocking 
button arrives in the cocked position. 
0106. The actuator mechanism includes, underneath the 
sliding track 1839, a spring-loaded arm component 1805 that 
is utilized in the movement of the new test strip from within 
the analyte sensor cartridge 1802 to expose the test strip 
outside of the containment structure 1801 of the device 1800 
via an opening slot covered by a sliding door 1815 of the 
actuator mechanism that conceals the slot opening of the 
analyte sensor cartridge 1802 when a test is not performed for 
blocking moisture and contaminants from getting into contact 
with and polluting test strips stored inside the device 1800. A 
door crank component 1810 is provided to open or close the 
sliding door 1815 under operation of the actuator mechanism. 
0107 The spring-loaded arm component 1805 is config 
ured between the eject base component 1837 of the sliding 
button and a door crank component 1810 of the actuator 
mechanism. The door crank component 1810 is configured 
between the spring-loaded arm component 1805 and the door 
1815 of the actuator mechanism. The spring-loaded arm com 
ponent 1805 includes a rod shaft that is configured with a 
spring surrounding the exterior of the rod shaft. The rod shaft 
is connected to the eject base component 1837 via a push link 
component 1838. In some examples, the push link component 
1838 can be configured as a portion or facet of the eject base 
component 1837. For example, the end of the rod shaft can 
rest within an opening of the push link component 1838 such 
that the external spring is in an initial compression state (e.g., 
which can be partially compressed or Substantially uncom 
pressed) when the sliding button is in the initial position. For 
example, when the cocking button 1830 of the sliding button 
(along with the eject button 1835) moves forward along the 
track 1839 from the initial position to the cocked position, the 
spring of the spring-loaded arm component 1805 compresses 
against the push link component 1838 from its the initial 
compression state to an intermediate compression state, as a 
portion of the rod shaft of the spring-loaded arm component 
1805 passes through the opening of the push link component 
1838. Also, for example, when the eject button 1835 of the 
sliding button moves forward along the track 1839, the spring 
of the spring-loaded arm component 1805 further compresses 
against the push link component 1838, as the rod shaft of the 
spring-loaded arm component 1805 passes further through 
the opening of the push link component 1838 while the eject 
button 1835 advances along the remaining travel distance of 
the sliding track 1839 until it reaches a final position (e.g., 
eject position). For example, the actuator mechanism can be 
configured to not set the eject button 1835 at the eject position 
upon its arrival, in which the spring of the spring-loaded arm 
component 1805 can uncompress to drive the eject button 
1835 back to the initial position. Thus, the return of the eject 
button 1835 from the final position to the initial position can 
be implemented automatically, without a user intervention to 
manually return the eject button to the initial position. 
0108. The door crank component 1810 is structured in a 
(Substantially) L-shaped form having two arms at a fixed 
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angle (e.g., which can be substantially perpendicular) and 
meeting at a joint 1811. The door crank component 1810 is 
configured between the spring-loaded arm component 1805 
and the sliding door 1815 of the actuator mechanism that 
conceals the slot opening of the analyte sensor cartridge 1802. 
The door crank component 1810 is connected to the spring 
loaded arm component 1805 at a joint 1812 and connected to 
the door 1815 at a joint 1813. The movement of the sliding 
button from the initial position to the cocked position drives 
the spring-loaded arm component 1805 forward. The forward 
motion of the spring-loaded arm component 1805 to the 
cocked position results in a rotational motion of the door 
crank component 1810 about the joint 1811, in which the door 
crank component 1810 moves the door 1815 from a closed 
position covering the slot opening of the analyte sensor car 
tridge 1802 to an opened position, e.g., Such that a test strip 
can advance out of the slot opening to expose the sample 
receiving portion of the strip. For example, one arm of the 
door crank component 1810 is moved forward by the trans 
lational advancement (e.g., pushing) of the spring-loaded arm 
component 1805, which causes the rotation the door crank 
component 1810 about the joint 1811. The rotation results in 
the other arm of the door crank component 1810 moving the 
door 1815 in a translational motion (e.g., pulling) to expose 
the slot opening. 
0109. In the initial position, the door 1815 completely 
covers the slot opening of the analyte sensor when a test Strip 
is not in use. For example, moisture and other contaminants or 
particulates can contaminate the stored unused test strips if 
permitted to enter, e.g., and damage chemical reagents on the 
test Strips, which can cause inaccurate analyte testing results. 
The door 1815 prevents sunlight, moisture and particulates in 
the air from entering the analyte sensor cartridge 1802. The 
door 1815 also helps to maintain a constant ambient tempera 
ture within the analyte sensor cartridge 1802, e.g., by provid 
ing a seal over the slot opening that prevents heat from dif 
fusing in or out of the analyte sensor cartridge 1802. 
0110. The analyte sensor cartridge 1802 can include, in 
Some implementations, a temperature sensor that is in com 
munication with an electronic processing unit within the 
device 1800, e.g., such as the conversion electronics 137 
previously described and shown in FIG. 12. The conversion 
electronics 137 can be configured to continuously monitor 
temperature data provided by the temperature sensor and 
provide reports and alarms to a user on a display of the device. 
In some implementations, the temperature sensor can be con 
figured within the cavity encased by the chassis 1801 of the 
analyte sensor module configured to hold the analyte sensor 
cartridge 1802. For example, the temperature sensor can be 
configured to continuously or continually sense the ambient 
temperature in the analyte sensor module, e.g., in which the 
ambient temperature at a given instance in time or the ambient 
temperature over a duration of time can be sensed and 
recorded as data (e.g., by the processing unit). For example, 
the processing unit can determine if the temperature is within 
or outside of a suitable range (e.g., high or low) of the ana 
lytes. The analyte testing device 1800 can be in wired or 
wireless communication with a mobile device or a computing 
device that includes a web portal featuring a user interface 
that the user of the device 1800 can use for various functions, 
including monitoring the status of the device 1800 such as the 
temperature data in the analyte sensor cartridge 1802. Some 
examples for wireless communications of the device 1800 
include 3G wireless communication standards, 4G wireless 
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communication standards including, LTE, WiFi, Bluetooth, 
and other Suitable wireless communications via radio fre 
quency waves and other electromagnetic waves. 
0111. The actuator mechanism includes a lancet advance 
component 1840 that is utilized to a ready a lancet for pro 
jection from the lancet cartridge 1803 (e.g., advance lancet 
firing components to a firing position). One end of the lancet 
advance component 1840 is coupled to the sliding base com 
ponent 1832 of the cocking button 1830 via a lancet cocking 
link 1845 of the actuator mechanism. The lancet advance 
component 1840 is connected to the lancet cocking link 1845 
at a joint 1841. The lancet cocking link 1845 is connected to 
the sliding base component 1832 at a joint 1842. The lancet 
advance component 1840 is also coupled to the cocking base 
component 1806 via a lancet cocking crank 1847 of the actua 
tor mechanism. The lancet advance component 1840 is con 
nected to the lancet cocking crank 1847 at the joint 1841. The 
lancet cocking crank 1847 is connected to the cocking base 
component 1806 at the joint 1843. The other end of the lancet 
advance component 1840 is coupled to a lancet slider com 
ponent 1860 of the actuator mechanism and can move the 
lancet slider component 1860 translationally, e.g., via the 
movement of the cocking button 1830. The lancet advance 
component 1840 can be structured to have two arms (e.g., a 
long arm and a short arm) that meet at a point (e.g., at a fixed 
angle) that can rotate about a joint 1861. The exemplary long 
arm of the lancet advance component 1840 is connected to the 
lancet cocking link 1845 at the joint 1841, and the exemplary 
short arm of the lancet advance component 1840 is coupled to 
the lancet slider component 1860. 
0.112. The actuator mechanism includes a lancet fire arm 
component 1850 that is also utilized to a ready a lancet for 
projection from the lancet cartridge 1803 (e.g., advance lan 
cet firing components to a firing position). One end of the 
lancetfirearm component 1850 is coupled to the chassis 1801 
at a joint 1851 to rotate about the joint 1851 at a fixed point. 
As shown in FIG. 18B, the other end of the lancet fire arm 
component 1850 is configured with a curved geometry, e.g., 
capable of sliding along another Surface with a reduced fric 
tion. In the initial position, the lancet fire arm component 
1850 can rest between two springs: a return spring 1870 that 
is positioned underneath the lancet firearm component 1850 
and that can be fixed to a structure of the chassis, and a firing 
spring 1875 that is positioned above the lancet firearm com 
ponent 1850 and that can be fixed to a structure of the chassis 
near the spring-loaded arm component 1805. In the described 
embodiment, the lancetfire arm component 1850 can include 
a weight 1874 configured on the lancet fire arm component 
1850 directly underneath the firing spring 1875, e.g., such 
that the firing spring contacts the weight 1874. In the initial 
position, the return spring 1870 and the firing spring 1875 are 
in an initial compression state (e.g., which can be partially 
compressed or Substantially uncompressed). The lancet fire 
arm component 1850 is coupled to a firing hammer compo 
nent 1885 of the actuator mechanism through an opening in 
the top end of the firing hammer component 1885, e.g., in 
which motion of the lancetfirearm component 1850 can push 
the firing hammer component 1885 in a linear direction to the 
firing position. For example, as the lancetfirearm component 
1850 pushes the firing hammer component 1885 to the firing 
position, the curved end of the lancet fire arm component 
1850 also contacts and moves about a trigger catch compo 
nent 1880 of the actuator mechanism until the curved end has 
been raised above and is seated upon the top surface of the 
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trigger catch component 1880, as shown later in FIG. 19B. In 
other examples, the lancet fire arm component 1850 can be 
coupled to the firing hammer component 1885 by a joint that 
allows the lancet fire arm component 1850 to pull and push 
the firing hammer component 1885 in the linear direction. As 
described later in the patent document, a lancet can be fired 
from the device by depressing a firing button 1820 of the 
actuator mechanism located on an external side of the device 
1800, in which the firing button 1820 retracts the trigger catch 
component 1880 to release the lancet fire arm component 
1850, such that the firing spring 1875 (and the weight 1874) 
drives the lancetfire arm component 1850 downward to drive 
the firing hammer component 1885 downward to push a 
lancet to project out of the device 1800. 
0113. The movement of the sliding button from the initial 
position to the cocked position advances the lancet advance 
component 1840 forward, e.g., by pulling of the lancet cock 
ing link 1845 forward, which pulls the lancet advance com 
ponent 1840 forward. The forward motion of the lancet 
advance component 1840 to the cocked position includes a 
rotation of the lancet advance component 1840 with respect to 
the lancet cocking link 1845 about the joint 1841. The for 
ward motion of the lancet advance component 1840 to the 
cocked position also includes a rotation of the lancet advance 
component 1840 with respect to the lancet cocking crank 
1847 about the joint 1841. The forward motion of the lancet 
advance component 1840 to the cocked position results in 
motion of the lancet fire arm component 1850, which can 
drive the firing hammer component 1885 to the firing posi 
tion. For example, the movement of the lancet fire arm com 
ponent 1850 is actuated by the movement of the long arm of 
the lancet advance component 1840 and/or the lancet cocking 
link 1845. As shown in FIG. 18C, which shows an enlarged 
cut-out portion of the schematic of FIG. 18A, the actuator 
mechanism can include a roller pin structure 1844 that is 
connected to the lancet advance component 1840 and/or the 
lancet cocking link 1845. The roller pin structure 1844 is 
configured directly beneath the lancet fire arm component 
1850 to slide or roll on the underside of the lancet fire arm 
component 1850 to drive the movement of the lancetfirearm 
component 1850 upwards. The upwards movement of the 
lancet fire arm component 1850 pushes the firing hammer 
component 1885 to the firing position and is seated upon the 
top surface of the trigger catch component 1880. 
0114 For example, referring to FIG. 18B, when the cock 
ing button 1830 of the sliding button (along with the eject 
button 1835) moves forward along the track 1839 from the 
initial position to the cocked position, the long arm of the 
lancet advance component 1840 is moved by the lancet cock 
ing link 1845 such that the lancet advance component 1840 
rotates about the joint 1861, in which the short arm of the 
lancet advance component 1840 moves the sliding compo 
nent 1860 in a linear direction. The movement of the sliding 
component 1860 in the linear direction advances the lancet 
cartridge 1803 by one lancet position from a previous lancet 
position of the lancet cartridge 1803 in a lancet loading com 
partment 1808, in which the lancet loading compartment 
1808 is a compartment of the chassis 1801 to initially load the 
lancet cartridge 1803. The movement of the sliding compo 
nent 1860 in the linear direction advances the lancet cartridge 
1803 by one lancet position such that the lancet that is to be 
fired is placed in a position aligned in the firing path of the 
firing hammer component 1885 for projection of that lancet. 
As shown in FIG. 18D, the sliding component 1860 includes 
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a spring loaded pawl 1867 that engages an indented (e.g., 
toothed) rack of the lancet cartridge 1803 (shown later in FIG. 
22A) to latch or clutch the lancet cartridge 1803 during the 
cocking motion (e.g., the advancement of the lancet advance 
component 1840 forward). The spring loaded pawl 1867 
releases the rack during the return motion of the sliding com 
ponent 1860. The pawl can be driven by the short arm of the 
lancet advance component 1840 as it moves the sliding com 
ponent 1860 in the linear direction. As shown in FIG. 18E. 
which shows the device 1800 flipped 180 degrees from the 
side shown in FIG. 18D, the advancement of the lancet car 
tridge 1803 moves from a position in the lancet loading com 
partment 1808 in the linear direction shown by the arrow. In 
some implementations, the lancet cartridge 1803 is not 
advanced while the sliding button actuator mechanism is 
implemented from the initial position to the cocked position. 
In Such examples, the final lancet stored in the lancet cartridge 
1803 can be reused over and over again even as the spring 
loaded pawl 1867 is implemented to latch the next rack as the 
sliding component 1860 moves in the linear direction (and 
return it to its initial position). In this exemplary case, the 
spring loaded pawl 1867 clutches avoid and does not alter the 
position of the lancet cartridge 1803, allowing the final lancet 
stored in the cartridge to remain in a position to be fired 
repeatedly by the firing hammer component 1885. 
0115 Additionally, in some implementations, the actuator 
mechanism can include a lancet depth adjustment component 
1865 that sets a particular position to control the depth at 
which the lancet protrudes from the device when fired. Stud 
ies have shown that more thana third of the participants in the 
studies stated that pain is the main reason people with diabe 
tes refrain from regular blood glucose testing. For example, to 
potentially reduce pain felt by a user, the penetration depth of 
a lancet can be minimized by adjusting the lancet depth 
adjustment component 1865 to a particular position such that 
the selected penetration depth is as shallow as possible while 
still producing blood at the puncture site of the user. The 
exemplary lancet depth adjustment component 1865 includes 
a series of steps that are fitted within a channel along the 
exterior of the lancet cartridge 1803, as shown later in FIGS. 
22A and 22B. For example, one of the steps of the lancet 
depth adjustment component 1865 can be positioned at the 
end of the travel path of the readied lancet. For example, the 
particular step can be aligned by moving the exemplary lancet 
depth adjustment component 1865 using a knob 1866 or 
another type interface on the exterior of the chassis 1801. For 
example, a step 1865a at a distal end of the lancet depth 
adjustment component 1865 can be positioned in the travel 
path of the fired lancet to create a shorter distance of travel of 
the fired lancet, thereby minimizing the lengthat which the tip 
of the lancet can protrude outwards from the device during 
firing. For example, a step 1865b of the lancet depth adjust 
ment component 1865 can be positioned in the travel path of 
the fired lancet to create a longer distance of travel of the fired 
lancet, thereby maximizing the length at which the tip of the 
lancet can protrude outwards from the device during firing. 
0116 FIGS. 19A and 19B show a sequence of schematic 
illustrations showing the movement of the sliding button from 
the initial position to the cocked position. Implementation of 
the analyte testing device 1800 can include a first operation of 
the actuator mechanism that can (1) advance a new test strip 
from a position within the analyte sensor cartridge 1802 to a 
position outside of the chassis 1801 partially exposing the 
sample receiving site of the test strip and (2) advance the 
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firing hammer component 1885 to the firing position for 
projection of a lancet from the lancet cartridge 1803, in which 
both advancements are initiated by the same operation of the 
actuator mechanism. Additionally or optionally, for example, 
implementation of the first operation of the actuator mecha 
nism can (3) advance the lancet cartridge 1803 to a position in 
which the lancet is positioned in the firing path of the firing 
hammer component 1885 for projection of the lancet. The 
first operation can be performed using one hand. For example, 
the first operation can be implemented by a thumb or other 
finger sliding the sliding button (e.g., pushing the button pad 
of the cocking button 1830) from the initial position (as 
shown in FIG. 19A) forward to the cocked position (as shown 
in FIG. 19B), e.g., such that the chassis 1801 of the device 
1800 rests in the palm of the user's hand. 
0117 FIG. 19A shows the status of the analyte testing 
device 1800 before operation, in which the components of the 
actuator mechanism are in an initial state and/or home posi 
tion. For example, the sliding button is set in the initial posi 
tion; the spring of the spring-loaded arm component 1805 is 
in the initial compression state and the rod shaft of the spring 
loaded arm component 1805 and the door crank component 
1810 are not extended forward; the door 1815 is in the closed 
position covering the slot opening of the analyte sensor car 
tridge 1802; the lancet advance component 1840, as well as 
the lancet cocking link 1845 and the lancet cocking crank 
1847, are not extended forward; the sliding component 1860 
is in a position ready to advance the lancet cartridge 1803; and 
the lancetfirearm component 1850 is not raised upwards and 
rests between the return spring 1870 and the firing spring 
1875 (in the initial compression state). 
0118 FIG. 19B shows the status of the analyte testing 
device 1800 during the implementation of the first operation. 
For example, the sliding button is set in the cocked position; 
the spring of the spring-loaded arm component 1805 is in the 
intermediate compression state and the rod shaft of the 
spring-loaded arm component 1805 and the door crank com 
ponent 1810 are extended forward; the door 1815 is in the 
opened position permitting a test strip to be exposed from the 
analyte sensor cartridge 1802; the lancet advance component 
1840, as well as the lancet cocking link 1845 and the lancet 
cocking crank 1847, are extended forward; the sliding com 
ponent 1860 is in a position that has advanced the lancet 
cartridge 1803 (e.g., by one lancet position); and the lancet 
fire arm component 1850 is raised upwards, compressing the 
firing spring 1875, and seated upon the top surface of the 
trigger catch component 1880, having positioned the firing 
hammer component 1885 in the firing position. 
0119) Implementation of the analyte testing device 1800 
can include a second operation of the actuator mechanism 
that can project (e.g., fire) the lancet to prick a user to draw 
blood for analysis in the test. This operation is described later 
in the patent document, as shown in FIGS. 24A-24C and 25A 
and 25B. 

0120 FIGS. 20A, 20B and 20O show a sequence of sche 
matic illustrations of the movement of the eject button 1835 of 
the sliding button from the cocked position to the eject posi 
tion and back to the initial position. Implementation of the 
analyte testing device 1800 can include a third operation of 
the actuator mechanism that can eject the used test strip from 
its exposed position outside of the chassis 1801 and reset the 
analyte testing device 1800 for another test, e.g., return the 
any of the components of the actuator mechanism that are not 
in the home position back to the home position. The third 
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operation can be performed using one hand. For example, the 
third operation can be implemented by a thumb or other finger 
sliding the sliding button (e.g., pushing the eject button pad of 
the eject button 1835) from the cocked (as shown in FIG. 
20A) forward to the eject position (as shown in FIG. 20B), 
which can return back to the initial position (as shown in FIG. 
20C), e.g., such that the chassis 1801 of the device 1800 rests 
in the palm of the user's hand. 
I0121 FIG. 20A shows the status of the analyte testing 
device 1800 after implementation of the second operation 
prior to the third operation, in which some of the components 
of the actuator mechanism are in a position for receiving the 
testing sample and other components of the actuator mecha 
nism are in the home position. For example, the cocking 
button 1830 of the sliding button is set in the initial position; 
the eject button 1835 of the sliding button is set in the cocked 
position; the spring of the spring-loaded arm component 1805 
is in the intermediate compression state and the rod shaft of 
the spring-loaded arm component 1805 and the door crank 
component 1810 remain extended forward; the door 1815 is 
in the opened position exposing a test strip 1899 from the 
analyte sensor cartridge 1802 (e.g., to receive a sample from 
a user); the lancet advance component 1840, as well as the 
lancet cocking link 1845 and the lancet cocking crank 1847, 
are in the home position; the sliding component 1860 is in 
home position; and the lancet fire arm component 1850 and 
the return spring 1870 and the firing spring 1875 are in the 
home position. 
I0122 FIG. 20B shows a schematic of the analyte testing 
device 1800 during the implementation of the third operation, 
in which the actuator mechanism ejects the test strip from the 
device (e.g., after receiving blood from a patient and receiv 
ing the results of the test of the blood sample, for example, 
which can be displayed on a display of the device 1800). For 
example, the eject button 1835 of the sliding button has been 
advanced to the eject position; the spring of the spring-loaded 
arm component 1805 is further compressed beyond the inter 
mediate compression state and the rod shaft of the spring 
loaded arm component 1805 and the door crank component 
1810 remain extended forward; the door 1815 remains in the 
opened position while the test strip 1899 is at least partially 
protruding from the slot opening (e.g., and the door immedi 
ately closes as the test strip 1899 is fully ejected); and the 
cocking button 1830 of the sliding button, the lancet advance 
component 1840, the lancet cocking link 1845, the lancet 
cocking crank 1847, sliding component 1860, the lancet fire 
arm component 1850 and the return spring 1870 and the firing 
spring 1875 are in the home position. 
I0123 FIG. 20O shows a schematic of the analyte testing 
device 1800 after implementation of the third operation, in 
which the components of the actuator mechanism are in the 
home position. 
0.124 FIGS. 21A and 21B show schematics of the exem 
plary sliding button components of the actuator mechanism 
of the analyte testing device 1800. As shown in FIG.21A, the 
sliding button includes the cocking button 1830 and the eject 
button 1835 that can move (e.g., slide) translationally along 
the sliding track 1839. The eject button 1835 includes the 
eject base component 1837, which is coupled to a projection 
tongue component 1890 of the actuator mechanism to project 
a test strip from the analyte sensor cartridge 1802, e.g., by 
pushing the test strip out of the slot opening of the device 
1800. For example, the analyte sensor cartridge 1802 can be 
configured to include an opening on an internal side to allow 



US 2013/0085349 A1 

the projection tongue component 1890 to enter the cartridge 
1802 and make contact with the test strip and move (e.g., 
push) the test strip through the slot opening. In some imple 
mentations, for example, the eject base component 1837 and 
the projection tongue component 1890 can be a single com 
ponent. The bottom side of the sliding track 1839 includes an 
indented channel 1891, e.g., which is shaped in a closed-loop 
path, as shown in FIG. 21B. The sliding button includes 
sliding pin 1893 that is configured within the indented chan 
nel 1891 of the sliding track 1839 to control the motion of the 
sliding pin 1893 when the sliding button is engaged and in 
motion. The sliding pin 1893 is coupled to a connector link 
1892 that connects the sliding pin 1893 to the projection 
tongue component 1890. The indented channel 1891 includes 
various depths along the channel to provide a ramp for the 
sliding pin 1893 to travel. For example, the ramping of the 
indented channel 1891 can control the sliding pin 1893 to 
travel along a single pathway of the closed-loop path (e.g., in 
a clockwise travel in the path of the indented channel 1891). 
The indented channel 1891 includes various catch stops along 
the channel for the sliding pin 1893 to stop in the initial 
position, the cocked position, and the eject position and pre 
vent back-travel of the sliding pin 1893 along the pathway of 
the indented channel 1891. The indented channel 1891 can 
also include a safety catch stop located at a position between 
the initial position and the cocked position that can prevent 
back-travel of the sliding pin 1893 from returning to the initial 
position before the sliding button has fully traveled to the 
catch stop of the cocked position to implement the first opera 
tion. For example, premature back-travel of the sliding pin 
1893 to the initial position can result in the projection tongue 
component 1890 losing contact with the analyte sensor it 
projects (e.g., during the first or third operations), which may 
result in a subsequent analyte sensor (e.g., directly under the 
advanced analyte sensor in the analyte sensor cartridge 1802) 
raising up within the cartridge in the analyte sensor projection 
path, thereby potentially creating a jam of the two analyte 
sensors in the analyte sensor cartridge 1802. The safety catch 
stop can prevent potential jamming of analyte sensors in the 
cartridge in the event that the sliding button is brought back 
prematurely by stopping the sliding button from returning to 
the initial position prior to arriving at the catch stop of the 
cocked position, thereby maintaining at least a portion of the 
projection tongue component 1890 in the analyte sensor pro 
jection path. 

0.125 FIG. 21B shows a sequence of schematic illustra 
tions showing the movement of the sliding button along the 
sliding track 1839 from the initial position to the cocked 
position to the eject position and back to the initial position. 
For example, as shown in the schematic 2101 of FIG. 21B, 
prior to the first operation of the actuator mechanism, the 
sliding pin 1893 is stationary in a catch stop of the initial 
position, such that the projection tongue component 1890 is 
in a retracted position located in a region under the sliding 
track 1839. For example, as shown in the schematic 2102 of 
FIG.21B, implementation of the first operation of the actua 
tor mechanism moves the sliding pin 1893 from the catch stop 
of the initial position to a catch stop of the cocked position, 
such that the projection tongue component 1890 is partially 
protruded from the region under the sliding track 1839 (e.g., 
which can push the test strip partially out of the device to 
expose a portion of the test strip). For example, as shown in 
the schematic 2103 of FIG.21B, implementation of the third 
operation of the actuator mechanism moves the sliding pin 
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1893 from the catch stop of the cocked position to a catch stop 
of the eject position, such that the projection tongue compo 
nent 1890 is fully protruded from the region under the sliding 
track 1839 (e.g., which can push the test strip entirely out 
from the device to eject the test strip). For example, as shown 
in the schematic 2104 of FIG. 21B, implementation of the 
third operation of the actuator mechanism also moves the 
sliding pin 1893 from the catch stop of the eject position back 
to the catch stop of the initial position, such that the projection 
tongue component 1890 is retracted back to the region under 
the sliding track 1839. For example, in some implementa 
tions, the catch stop of the eject position can be configured not 
to catch the sliding pin 1893 and allow the sliding button to 
slide back to the initial position in one continuous movement. 
0.126 FIGS. 22A-22C show schematics of the lancet car 
tridge 1803 of the analyte testing device 1800. FIG. 22A 
shows a three dimensional view of an internal side and bottom 
side of the lancet cartridge 1803. The lancet cartridge 1803 
includes a channel 1825 along the exterior of the internal side 
of the cartridge. The channel 1825 provides a region in which 
the lancet depth adjustment component 1865 passes through 
such that a step of the series of steps can be aligned in the 
firing path of the lancet to be fired. The lancet cartridge 1803 
includes a toothedrack 1828 along the exterior of the internal 
side of the lancet cartridge 1803. The toothed rack 1828 
provides indentations into the exterior that can engage the 
spring loaded pawl 1867 for the advancement of the lancet 
cartridge 1803 in the linear direction, e.g., which can be 
implemented in the first operation. The lancet cartridge 1803 
includes a covering layer 1827 (e.g., such as a film) along the 
exterior of the bottom side of the lancet cartridge 1803 (e.g., 
which is shown to wrap around the side(s) of the cartridge). 
The covering layer 1827 provides a protective covering over 
openings 1826 to the lancet chambers to protect the lancet 
from contaminations and maintain a sterile environment 
within the chambers, as well as bonds the top and bottom of 
the lancet cartridge 1803 together. The lancet cartridge 1803 
includes open troughs 1824 within the channel 1825 to allow 
a spring arm of a lancet (shown later in FIGS. 25A and 25B) 
to return to its initial position after the lancet has been fired. 
0127 FIG. 22B shows a three dimensional view of an 
internal side and top side of the lancet cartridge 1803. The 
lancet cartridge 1803 includes lancets 1821, in which a con 
tact side of each lancet 1821 is exposed out of an opening 
1823 of the top side lancet cartridge 1803 such that the firing 
hammer component 1885 can contact and move the lancet 
1821, e.g., upon firing the lancet implemented in the second 
operation. The lancet cartridge 1803 includes detents 1829 
along an edge of the top and internal side of the cartridge to 
retain an indexed position of the lancet cartridge after 
advancement. For example, the movement of the sliding com 
ponent 1860 in the linear direction advances the lancet car 
tridge 1803 by one lancet position that is indexed by the 
detent 1829 such that a lancet that is to be fired is placed in a 
position aligned in the firing path of the firing hammer com 
ponent 1885 for projection of that lancet. 
0128 FIG. 22C shows a three dimensional view of an 
external side and the bottom side of the lancet cartridge 1803 
showing an indented catch 1822 for a user to remove the 
cartridge with the user's finger. 
0129 FIG. 23A shows a schematic of the lancet 1821. The 
lancet 1821 includes a lance 1821a (also referred to as a 
needle) that can be used to puncture or prick a user upon 
projection from the device 1800, e.g., to draw blood from the 



US 2013/0085349 A1 

puncture or prick. The lancet 1821 includes a leaf spring 
1821b including a notch on a split tail of the lancet 1821 that 
can be used to provide a positive engagement with the lancet 
cartridge 1803 to retain the lancet 1821 in a rest position 
within the cartridge, as shown in the FIG. 23B. The lancet 
1821 includes a guide rail structure 1821c that protrudes out 
along the side of the lancet 1821 in a straight line which can 
align with a guide track 1804 inside the lancet chamber 1807 
to control the projection of the lancet to be substantially 
entirely linear or straight motion. The lancet 1821 includes a 
retract structure 1821d that can engage with a lancet return 
spring to retract the lancetback into the lancet cartridge 1803. 
0130 FIGS. 23B and 23C show schematics of the lancet 
1821 in the lancet cartridge 1803. FIG. 23B shows a cross 
sectional side view of the lancet 1821 in the rest position 
within the lancet cartridge 1803. For example, in the rest 
position, a curved protrusion notch of the leaf spring 1821b is 
aligned in a groove or indentation formed by a retention bump 
1809 of the lancet chamber 1807 of the lancet cartridge 1803. 
The retract structure 1821d of the lancet 1821 is positioned 
outside of the channel 1825 and within the casing of the lancet 
cartridge 1803. The lance 1821a is positioned near the open 
ing 1826 within the lancet chamber 1807 of the lancet car 
tridge 1803. The covering layer 1827 is intact and not punc 
tured by the lance 1821a. FIG. 23C shows a top view of the 
lancet cartridge 1803 showing a plurality of lancets 1821 
contained within the cartridge. As shown in the figure, each 
lancet 1821 can be encased within the lancet chamber with a 
tight tolerance to closely fit the lancet, e.g., with a tight 
alignment of the guide rail 1821c with the guide track 1804. 
0131 FIGS. 24A-24E show a sequence of schematic illus 
trations showing the projection of the lancet 1821 based on 
the operation of the actuator mechanism. Implementation of 
the second operation of the actuator mechanism can project 
(e.g., fire) the lancet to prick a user to draw blood for analysis 
in the test. The second operation can be performed using one 
hand. For example, the second operation can be implemented 
by a thumb or other finger pressing the firing button 1820, 
e.g., such that the chassis 1801 of the device 1800 rests in the 
palm of the users hand. For example, pressing the firing 
button 1820 retracts the trigger catch component 1880 such 
that the lancetfirearm component 1850 can slide off from its 
seated position on the top surface of the trigger catch compo 
nent 1880, thereby releasing the firing hammer component 
1885 from the firing position. The firing spring 1875 (and the 
weight 1874) can contribute to driving the lancet fire arm 
component 1850 downward to drive the firing hammer com 
ponent 1885 downward and into the lancet cartridge 1803 
through the opening 1823. The firing hammer component 
1885 impacts the lancet 1821 and drives the lancet 1821 along 
the guide track 1804 in the lancet chamber 1807 in a linear 
motion to project the lance 1821 a straight through the open 
ing 1826 and out of the device 1800. 
0132 FIG.24A shows a cross sectional side view of some 
components of the actuator mechanism in the cocked position 
prior to implementation of the second operation to fire the 
lancet 1821. For example, in the cocked position, the firing 
hammer component 1885 is in the firing position within the 
chassis 1801. A lancet return spring 1898 of the actuator 
mechanism is aligned along the top side of the channel 1825 
of the lancet cartridge 1803, which can rest against the retract 
structure 1821d of the lancet 1821. For example, the lancet 
return spring 1898 can be utilized to return the lancet 1821 to 
the rest position after the lancet has been fired. FIG. 25 shows 

Apr. 4, 2013 

three dimensional cross sectional schematics of the lancet 
return spring 1898 in the analyte testing device 1800. In some 
examples, the actuator mechanism can include a wire spring 
1897 that assists in the retraction of the firing hammer com 
ponent 1885 to the home position after it has been fired. 
0.133 FIG. 24B shows an enlarged cross sectional side 
view of the lancet 1821 in the rest position within the lancet 
cartridge 1803 prior to implementation of the second opera 
tion. For example, in the rest position, the curved protrusion 
notch of the leaf spring 1821b is aligned in the groove or 
indentation formed by the retention bump 1809 in the lancet 
chamber 1807 of the lancet cartridge 1803. The retract struc 
ture 1821d of the lancet 1821 is positioned within the casing 
of the lancet cartridge 1803, e.g., by a force applied by the 
lancet return spring 1898. The lance 1821a is positioned near 
the opening 1826 within the lancet chamber 1807 of the lancet 
cartridge 1803. The covering layer 1827 is intact and not 
punctured by the lance 1821a. 
0.134 FIG. 24C shows a cross sectional side view of the 
Some components of the actuator mechanism during the 
implementation of the second operation to fire the lancet 
1821. For example, during firing, the firing hammer compo 
nent 1885 impacts the lancet 1821 and continues into the 
lancet chamber 1807 of the lancet cartridge 1803 to drive the 
lancet 1821 in a substantially straight motion. The lance 
1821a travels through the opening 1826 and pierces the cov 
ering layer 1827 as it exits the device. Upon reaching the 
maximum travel distance, the firinghammer component 1885 
is returned to the home position and the force applied by the 
lancet return spring 1898 against the retract structure 1821d 
of the lancet 1821 can drive the lancet back to the rest posi 
tion. 

0.135 FIGS. 24D and 24E show enlarged cross sectional 
side views of the lancet 1821 within the lancet cartridge 1803 
during the implementation of the second operation. For 
example, during firing, the lancet 1821 is driven in a Substan 
tially straight line in the chamber 1807 via the alignment of 
the guide rail structure 1821c of the lancet 1821 and the guide 
track 1804 of the lancet cartridge 1803. The force that initiates 
the linear movement of the lancet 1821 (e.g., the impact by the 
firing hammer component 1885) drives the curved protrusion 
notch of the leaf spring 1821b out of the groove or indentation 
formed by the retention bump 1809 in the lancet chamber 
1807 of the lancet cartridge 1803. The retract structure 1821d 
of the lancet 1821 pushes against the lancet return spring 1898 
such that the linear movement of the lancet 1821 is capable of 
overcoming force applied by the lancet return spring 1898 
against the lancet. The lancet 1821 travels the available dis 
tance provided in the channel 1825, e.g., which can be based 
on the full length of the channel 1825 (e.g., 6 mm) or a smaller 
distance based on a particular step of the lancet depth adjust 
ment component 1865 positioned within the firing pathway in 
the channel 1825. In some examples, the travel distance of the 
lancet 1821 during firing can be configured to be in a range 
between 4.5 mm and 6 mm based on the step of the lancet 
depth adjustment component 1865 positioned within the fir 
ing pathway in the channel 1825. In some examples, the travel 
distance of the lancet 1821 during firing can be controlled 
based on the adjusting the compressive force that can be 
applied by the lancet return spring 1898 against the retract 
structure 1821d. The lance 1821a travels through the opening 
1826 and pierces the covering layer 1827 as it exits the device. 
Upon reaching the maximum travel distance, the firingham 
mer component 1885 is returned to the home position and the 
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force applied by the lancet return spring 1898 against the 
retract structure 1821d of the lancet 1821 drives the lancet 
back to the rest position. 
0136. In another embodiment of the disclosed technology, 
systems, devices, and methods are described for an analyte 
testing system includes a hand-held analyte testing device and 
a docking station. The analyte testing device houses: (i) a 
plurality of lancets, (ii) a plurality of analyte sensors usable in 
conjunction with the lancets, (iii) electronics for deriving test 
data from the analyte sensors, (iv) a visual display that dis 
plays the test data, and (v) a data recording facility that 
records non-test data. The handheld device is used to prick a 
body member for drawing a blood sample, and test the blood 
sample for analytes such as glucose. The docking station has 
a power interface for providing power to the analyte testing 
device. The docking station also has a data interface and a 
storage facility that stores the test data and the non-test data. 
0.137 In some implementations of this disclosed embodi 
ment, the testing device and/or the docking station has a 
communication facility configured to transmit and receive 
with an external storage device (e.g., a medical provider 
server, home computer, local area network). The communi 
cation facility can be wired or wireless. In some implemen 
tations, the communication facility uses at least two wireless 
protocols. In other implementations, the communication 
facility transmits data a cell phone network. Contemplated 
data include test data, information derived from test data, and 
non-test data. In some implementations, the power interface 
is an inductive charging pad and the data interface is a wired 
connection, Such as a USB port. The docking station can 
further include a second data interface, either wired or wire 
less, for exchanging data with an external device (e.g., home 
computer, laptop, Smart phone, insulin pen, health test 
device). The data collected by the analyte testing device elec 
tronics can include test data (i.e., analyte testing results), 
information derived from the test data (e.g., reports, graphs, 
analytics, trends), and even non-test data, such as: diary infor 
mation recorded as text and/or audio; Supplies used; Supplies 
ordered; food eaten, minutes exercised and estimated calories 
burned; amount of medication taken, time medication was 
taken, Supplies available in a user's personal inventory, and 
Supply ordering history. In some implementations, at least 
one of the docking station and testing device includes a panic 
button configured to alert a third party of a user's identity and 
condition. The docking station also preferably has a backup 
rechargeable battery that can replace a rechargeable battery of 
the handheld analyte testing device. In some implementa 
tions, the testing device display is an LCD touch screen that 
indicates (i) whether the analyte testing device is charging 
and (ii) whether data is being transferred between the analyte 
testing device and the docking station. It is also contemplated 
that the docking station can include a display for indicating a 
charge status and data exchange status. The display prefer 
ably includes a graph showing a maximum threshold line, 
minimum threshold line, and a test data line. The max/min 
threshold lines indicate help the user to determine whether 
analyte test results are within acceptable limits. In some 
implementations, the recording facility is a microphone and/ 
or keypad, which can be used to record diary entries. In some 
implementations, at least one of the testing device and the 
docking station has a processor programmed to test the 
adequacy of a communication link between the testing device 
and the docking station. The docking station preferably has a 
processor and executable code that is configured to automati 
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cally (i) back-up the test data and the non-test data, (ii) track 
Supply usage, and (iii) re-orders Supplies. In some implemen 
tations, the plurality of lancets are contained in a lancet car 
tridge and the plurality of analyte sensors are contained in an 
analyte sensor cartridge. It is also contemplated that the ana 
lyte sensor cartridge can be separate from the lancet cartridge. 
In some implementations, the storage facility in the docking 
station is removable. The storage facility can also be config 
ured to store data in a generic file format (e.g., pdf doc, Xml. 
eps, html.jpeg, rtf, and txt). For example, the storage facility 
is password protected and stores the test data and non-test 
data using encryption. In some implementations, the analyte 
testing system also includes an insulin pen for administering 
medication. The pen preferably has a wireless communica 
tion facility configured to exchange data with the testing 
device. 

0.138 FIGS. 26a and 26b show an analyte testing system 
8100 comprising a handheld analyte testing device 8200 and 
a docking station 8300. Device 8200 couples with station 
8300 via power interface 8310 and data interface 8320, as 
shown in FIG. 26b. Docking station 8300 can optionally be 
configured with a cradle or recessed portion for receiving 
device 8200 in a secure manner. FIG. 26a shows device 8200 
disconnected from station 8300. Power interface 8310 is an 
inductive pad configured to provide electrical power to a 
rechargeable battery within device 8200. An inductive pad 
advantageously allows device 8200 to charge without physi 
cally mating with the docking station. In alternative embodi 
ments, power interface 8310 could comprise an electrical 
connector configured to mate with a connector on device 
8200. Data interface 8320 is physical connector configured to 
mate with a connector on device 8200 and provides data 
connectivity between storage mediums in device 8200 and 
docking station 8300 (not shown). However, it is also con 
templated that data interface 8320 could comprise a wireless 
transmitter communicatively coupled with a wireless trans 
mitter of device 8200. 

I0139 Interfaces 8310 and 8320 can be two separate and 
distinct interfaces, or alternatively, can be integrated into one 
interface. Power interfaces and data interfaces are well 
known. In one embodiment, data interface 8320 comprises a 
USB port and power interface 8310 comprises an inductive 
current loop. Interfaces 8310 and 8320 can utilize an industry 
standard or proprietary technology. In some embodiments, 
data interface 8320 is a wireless transceiver configured to 
communicate with a wireless transceiver of device 8200 
using any number of wireless communication protocols and 
technologies (e.g., Bluetooth, wifi, cellular network, 802.11). 
The term wifi is used here generically to refer to a wireless 
local area network, rather than in a trademark sense to refer to 
Wi-FiTM. In such embodiments, station 8300 preferably uses 
at least two alternative wireless communication protocols so 
that a secondary communication link is available in case the 
primary communication link fails. Including multiple proto 
cols also advantageously increases compatibility with other 
devices. 

0140 Docking station 8300 has a removable storage 
medium 8370 coupled with an internal processor/electronics 
(not shown), and is configured to automatically backup ana 
lyte testing results data from device 8200. The internal elec 
tronics are also preferably configured to analyze test results 
and identify trends. In addition to test data, it is further con 
templated that other data can be stored and analyzed on sta 
tion 8300 and/or device 8200. Such data can include time 
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stamped diary entries, either in text or audio format. For 
example, a user can record Verbal comments on his or her 
physical health (e.g., severity and frequency of symptoms). 
Other data can further include: medication taken (amount, 
time), Supplies used, Supply order history, Supplies remaining 
in the user's personal inventory, exercise (minutes, type), 
estimated calories burned, dietary intake information (pro 
tein, Sugar, fat, Sodium, etc) or any other information relevant 
and helpful for monitoring analytes and health issues. Con 
templated Supplies include, but are not limited to, lancets, test 
strips, and medication. 
0141. A removable storage medium 8370 advantageously 
allows a user to take the storage facility to a health care 
provider for sharing the health data. The data is preferably 
password protected and/or encrypted in order to maintain the 
user's privacy. The data is preferably stored in a common or 
standard format (e.g., pdf doc, Xml, eps, html, .jpeg, rtf, and 
txt) so that a doctor can view the data without the need for 
custom Software. 
0142 Docking station 8300 has an LCD touch screen dis 
play 8330 for displaying and inputting information. For 
example, display 8330 can show test results, history and 
trending of test results, Supplies used, Supplies remaining, or 
any other data helpful for monitoring analytes and health. In 
some embodiments, display 8330 shows the number of lancet 
and test strip cartridges remaining in the user's personal 
inventory (e.g., closet). Display 8330 can further be used for 
Video conference communication with a health care profes 
sional or for displaying instructional videos on how to operate 
system 8100. Display 8330 can additionally serve as an input 
device for recording audio diary entries, dietary or exercise 
information, or any other data useful for monitoring analytes. 
However, it is also contemplated that an input device other 
than display 8330 can be included in station 8300 (e.g., but 
tons, key paid, microphone for Voice-recognition com 
mands). 
0143 Display 8330 can further display an indication of 
whether device 8200 is properly connected via power inter 
face 8310 and data interface 8320. In addition, display 8330 
can show whether power interface 8310 is rechargeable 
charging a battery of device 8200, estimated time to complete 
a full charge, and whether data is currently being exchanged 
via in interface 8320. The indicators can optionally comprise 
several LED lights having different colors and/or different 
blinking patterns. 
0144 Docking station 8300 can include additional data 
interfaces and can be configured to function as a hub for 
multiple handheld health monitoring devices. In this manner, 
docking station 8300 can act as a central point for gather a 
user's health data, analyzing the data, and transmitting the 
data to a health care provider. Station 8300 can also include a 
calibration mechanism for testing accuracy of device 8200. In 
addition, station 8300 can include electronics for testing the 
adequacy and operability of the testing device's communica 
tion facility. 
0145 FIG. 27 shows handheld analyte testing device 
8200. Device 8200 is a lancing device integrated with an 
analyte meter. The housing of device 8200 has a first com 
partment 8210 and a second compartment 8220, for storing a 
lancet cartridge 8215 (see FIG. 29) and a analyte sensor 
cartridge 8225 (see FIG. 30), respectively. Device 8200 
houses various electrical components (memory, processor, 
executable code, etc) configured to convert electrical signals 
from analyte test strip 8226 (see FIG. 30) into a test result 
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reading. Device 8200 also has a data recording facility 8205 
for recording data, and a display 8280 for displaying data. 
0146 Data recording facility 8205 and related electronics 
are used to store voice recordings of diary information as 
previously described. The electronics can also include a 
speaker for communicating data to a user and for prompting 
a user to use the device according to a pre-selected time and/or 
pre-selected time interval. In addition, the electronics can be 
equipped with an accelerometer orpedometer for measuring 
and calculating distance traveled and calories burned. In other 
aspects of the disclosed embodiments, the electronics of 
device 8200 preferably includes a processor programmed to 
correlate individual instances of data with time stamps. For 
example, test result data and diary entries can be time stamped 
and correlated. In addition, the processor can be programmed 
to make an evaluation of the data, and send a notification to 
different recipients as a function of the evaluation. In some 
embodiments, the processor is used to create static reports 
and saved in a generic file format onto removable storage 
medium 8370. Yet still, the processor can be programmed to 
keep track of inventory of lancets and test strips, automati 
cally re-order Supplies, and automatically backup data to 
storage medium 8370. 
0147 Device 8200 has an actuator 8240 configured to (i) 
cockalancing apparatus within device 8200 (not shown), (ii) 
expose a test strip for use, and (iii) advance the lancet car 
tridge. The test strip is exposed via slot 8230. An ejection 
mechanism 8233 allows for ejection and disposal of the test 
strip after testing, without the need for directly touching the 
test strip. 
(0.148. Device 8200 has a LCD touch screen display 8280, 
which can be used in a similar fashion to display 8330 of 
station 8300. For example, display 8280 can be used to input 
diary information using a touch screen keypad. It is also 
contemplated that device 8200 can include a hard keypad. In 
some embodiments, display 8280 is used to display a graph 
that shows actual test data in relation to a maximum and 
minimum threshold line. The electronics of device 8200 can 
be programmed to notify the user or a medical care provider 
via a cellular network when test data exceeds the max/min 
thresholds. 

0149 Device 8200 also has a panic button 8290 that is 
configured to communicate the user's identity and health 
status to a third party. For example, the panic button can be 
used to contact an emergency service, identify the patients 
name, current location, and health status. It is further contem 
plated that panic button 8290 can be configured to contact 
different persons (e.g., relative, home nurse, doctor, police) 
and convey different levels of urgency (e.g., low, moderate, 
high, critical) as a function of test results. 
0150. The housing of device 8200 and station 8300 can be 
made of plastic, metal, composite, or any other material with 
structural and mechanical properties suitable for housing a 
lancet cartridge, test Strip cartridge, electronics, and a linkage 
mechanism. Device 8200 is preferably compact, with a height 
no more than 50 mm, a width no more than 17 mm, and a 
length no more than 100 mm. In some embodiments, the 
housing of device 8200 and station 8300 comprises an outer 
protective shell made of molded plastic and an inner desiccant 
liner to minimize exposure to moisture. 
0151. Unless the context dictates the contrary, all ranges 
set forth herein should be interpreted as being inclusive of 
their endpoints, and open-ended ranges should be interpreted 
to include commercially practical values. Similarly, all lists of 
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values should be considered as inclusive of intermediate val 
ues unless the context indicates the contrary. 
0152 FIG. 28 shows the back side of device 8200. Hole 
8250 is used to eject a lancet for pricking a body part in order 
to draw a blood sample. Wheel 8260 is used to adjust the 
penetration depth of the lancet, while window 8270 displays 
the penetration setting. Cover 8275 is hingeably coupled to 
device 8200 and can be opened in order to insert a lancet 
cartridge 8215 and aanalyte sensor cartridge 8225 into device 
82OO. 
0153 FIG.29 shows one embodiment of a lancet cartridge 
8215. Cartridge 8215 holds a plurality of lancets 8217. Holes 
8219 are included on cartridge 8215 to allow a lancet to be 
temporarily ejected from cartridge 8215 and out of hole 8250 
of device 8200 for drawing a blood sample. The lancet is 
safely retracted back into cartridge 8215 by a retraction 
mechanism within device 8200 (not shown). 
0154 FIG. 30 shows an analyte sensor cartridge 8225. 
Cartridge 8225 holds a plurality of test strips such as test strip 
8226. Strip 8226 has an analyte sensor 8227 for testing an 
analyte. Analyte sensors are well known and generally com 
prise an absorbent material with a reactant (e.g., analyte 
binding reagent). Sensor 8227 is configured to generate an 
electrical signal that is sent to the electronics of device 8200 
for conversion into readable test data. 
0155 Cartridge 8225 can include any appropriate number 
of test strips, preferably between 15 and 25, more preferably 
between 18 and 22, and most preferably 20. The number of 
test strips also preferably equals the number of lancets in 
cartridge 8215, although other combinations are contem 
plated. 
0156 Cartridge 8225 preferably includes analyte sensors 
configured to test for different analytes. For example, some 
sensors may test for glucose levels while other sensors test for 
fructosamine levels. Furthermore, cartridge 8225 can have at 
least one test strip capable of testing for two analytes simul 
taneously, either by including two reactants within one 
absorbing material or by including two different analyte sen 
sors on one test strip. 
0157 Cartridge 8225 also preferably includes an inner 
desiccant liner for protecting the plurality of test Strips from 
exposure to moisture. For example, a liner can be disposed 
between the test strips and the inner wall of cartridge 8225, 
thus Surrounding all the test strips (e.g., an inner sleeve). In 
addition, all cartridge apertures are preferably sealed with a 
pull-away adhesive label. Alternatively, a “sacrificial strip' 
can be included at the top of the stack of test strips. The 
sacrificial strip can be configured such that it corks and seals 
all apertures in cartridge 8225. In this manner, cartridge 8225 
seals and protects the analyte sensors of the plurality Strips 
from exposure to moisture and dust. The labels and/or sacri 
ficial strip can be removed and discarded just prior to loading 
the cartridge into device 8200. Cartridge 8225 also preferably 
includes gaskets and/or o-rings at all cartridge apertures. 
These gaskets can be configured to mate with components of 
device 8200 such that a seal is provided to protect the plurality 
of test strips from moisture while the cartridge is loaded in 
device 8200 and not in use. It is also contemplated that lancet 
cartridge 8215 could also include pull-away labels, seals, 
gaskets, and liners to protect the lancets from germs, bacteria, 
viruses, dirt, and other contamination. 
0158 FIG. 31 shows docking station 8300 communica 

tively coupled with laptop 8380 and personal computer 8390. 
Station 8300 has a power cord 8610 for supplying power to 
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station 8300 and device 8200. Docking station 8300 and 
laptop 8380 are communicatively connected via wireless con 
nection 8350. Connection 8350 can comprise any wireless 
protocol, for example Bluetooth, wifi. 802.11, and cellular 
networks. Personal computer 8390 is connected to docking 
station 8300 via wired connection 8360 and data interface 
8340. In one embodiment, connection 8360 is a USB cord and 
interface 8340 is a USB port. 
0159 Connections 8350 and 8360 can be used to back up 
data, transmit data to a health care provider's server via the 
internet, reorder Supplies, receive notifications from a doctor, 
or receive data analysis reports from analytics Software run 
ning on the external device. Furthermore, it is contemplated 
that docking station 8300 can connect to other external 
devices (e.g., Smart phone, handheld health-monitoring 
device, insulin pen). 
(0160 FIG. 32 shows testing device 8200 in wireless com 
munication with an insulin pen 8750, laptop 8760, and local 
area network (LAN) 8770. In some embodiments, the insulin 
pen sends medication administration data (e.g., dosage 
administered, time of day, patient name) to device 8200. The 
electronics of device 8200 preferably correlates the medica 
tion administration data with the test data and non-test data, 
either time stamps or by some other correlative attribute. 
Device 8200 can use communication with LAN 8770 to 
upload data to a medical server 8780, or otherwise exchange 
data with a third party. Alternative, LAN 8770 could comprise 
a cellular network. It is also contemplated that device 8200 
could communicate with an external device (e.g., insulin pen, 
handheld health monitoring device) via a wired connection. 
0.161. In another embodiment of the disclosed technology, 
systems, devices, and methods are described for a test unit 
cartridge that houses: (i) a first test unit having a first analyte 
sensor that includes a first reagent used to detect a first ana 
lyte; and (ii) a second test unit having a second analyte sensor 
that includes a second reagent used to detect a second analyte 
different from the first analyte, such that the first test unit is 
not functionally fungible with the second test unit. 
0162. In some implementations of this disclosed embodi 
ment, the test unit comprises a single strip. With reference to 
this disclosed embodiment, the term “strip” means a thin (less 
than 5 mm thick) elongated object having at least one analyte 
sensor. A test unit can also comprise a non-strip configura 
tion, such as a capsule more than 5 mm thick, or a disk. In 
Some implementations, the first test unit has no other analyte 
sensors besides the first analyte sensor. Alternatively, the first 
test unit can include an additional analyte sensor that detects 
the second analyte. In some implementations, the cartridge 
includes a 'sacrificial’ test unit disposed at a beginning of an 
order of use of the cartridge. The sacrificial test unit is con 
figured to provide a moisture barrier by corking and sealing 
all apertures of the cartridge. The “sacrificial test unit can 
optionally include at least two analyte sensors for detecting 
multiple analytes. It is also contemplated that each test unit 
can include features that cork the apertures of the cartridge 
Such that the test units are protected from moisture and dust 
when not in use. In some implementations, the test unit car 
tridge includes a third through twentieth test unit, each of 
which is functionally fungible with the first test unit. In some 
implementations, the first reagent and second reagent are 
different. For example, the first reagent is configured to bind 
with a first analyte and the second reagent is configured to 
bind with a second analyte. In some implementations, the 
cartridge includes pull-away labels that cover every aperture 
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of the cartridge in order to provide a seal and barrier from 
moisture and dust. In some implementations, the cartridge 
includes an aperture that allows an electrical contact of the 
first test unit to directly couple with an electrical contact of an 
analyte testing device. In some implementations, the test unit 
cartridge has a plurality of test units, wherein at least one of 
the test units has a first and second analyte sensor configured 
to detect a first and second analyte, respectively. The first and 
second analyte sensors can be completely non-overlapping, 
partly overlapping, or completely overlapping. In some 
implementations, the first and second analyte sensors are 
physically separated by a distance. In some implementations, 
the test unit cartridge includes a calibration test unit and an 
operating test unit. With reference to this disclosed embodi 
ment, the term "calibration test unit’ means a test unit having 
a known analyte presence and configured to test the accuracy 
of an analyte testing device (e.g., glucose meter). With refer 
ence to this disclosed embodiment, the term "operating test 
unit’ means a test unit having an analyte sensor that is con 
figured to detect an analyte. In some implementations, the test 
unit cartridge has a plurality of test units and a spring. The 
spring is disposed in a manner Such that each test unit is 
advanced into a usable position after a previous test strip has 
been laterally ejected from the cartridge. In some implemen 
tations, the test unit cartridge houses a plurality of test units in 
a stacked configuration. 
(0163 FIGS. 33 and 34 show perspective and side views, 
respectively, of a test unit cartridge 9100. Cartridge 9100 
holds a plurality of test units 9110 in a stacked configuration. 
The stacked configuration of test units 9110 advantageously 
allows cartridge 9100 to have a compact and simple design 
that requires minimal material. Cartridge 9100 is configured 
to couple with an analyte testing device. For example, car 
tridge 9100 has electrical contacts 9128 for communicatively 
coupling the test units 9110 with conversion electronics in an 
analyte testing device. Cartridge 9100 also has a slot 9129 that 
couples with a linkage mechanism of an analyte device, 
wherein the linkage is configured to push a portion of a test 
unit out of cartridge 9100 in order to expose analyte sensor 
9115. Cartridge 9100 is preferably sized and dimensioned to 
mate with a compartment of an analyte testing device. 
0164 Cartridge 9100 can include any appropriate number 
of test units, preferably between 15 and 25 test units, more 
preferably between 18 and 22 test units, and most preferably 
20 test units. Cartridge 9100 includes test units configured to 
test for different analytes. For example, test unit 9110a has an 
analyte sensor 9115a, which includes an analyte-binding 
reagent configured to test for glucose. Test unit 9110b has two 
analyte sensors (sensor 9115b and sensor 9116b) for detect 
ing two different analytes (e.g., glucose and iron) using only 
one fluid sample. Cartridge 9100 also has a calibration test 
unit 9110c that has two analyte sensors: sensor 9115c is for 
detecting glucose and calibration sensor 9116c is for check 
ing the accuracy of an analyte meter. 
0.165. Unless the context dictates the contrary, all ranges 
set forth herein should be interpreted as being inclusive of 
their endpoints, and open-ended ranges should be interpreted 
to include commercially practical values. Similarly, all lists of 
values should be considered as inclusive of intermediate val 
ues unless the context indicates the contrary. 
0166 Cartridge 9100 can include a test unit that is func 
tionally fungible with 9110b or 9110c at every n" test unit 
within the plurality of test units 9110 in order to ensure that 
certain health data is gathered at particular intervals. For 
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example, in one embodiment cartridge 9100 holds twenty test 
units, wherein the first and third through twentieth test units 
are configured to detect glucose, and the second test unit is 
configured to detect glucose and fructosamine. In this man 
ner, fructosamine levels are monitored at every second test 
unit of every test unit cartridge. 
0167. The housing of cartridge 9100 can be made of plas 

tic, metal, composite, or any other material with structural 
and mechanical properties Suitable for housing a plurality of 
test units. Cartridge 9100 is preferably compact, with a height 
no more than 25 mm, a width no more than 15 mm, and a 
length no more than 50 mm. In some embodiments, the height 
is no more than 20 mm, a width is no more than 8 mm, and a 
length is no more than 40 mm. 
0168 Cartridge 9100 also preferably includes an inner 
desiccant liner (not shown) for protecting the plurality of test 
units from exposure to moisture. For example, a liner can be 
disposed between the test units and the inner wall of cartridge 
9100, thus surrounding all the test units (e.g., an inner sleeve). 
In Some embodiments, the liner comprises a crystalline struc 
ture configured to absorb moisture and prevent moisture from 
reaching the analyte sensors. Liners are well known and all 
materials suitable for absorbing and/or blocking moisture are 
contemplated. In addition, all cartridge apertures are prefer 
ably sealed with a pull-away adhesive label. For example, 
pull-away label9131 has been placed over slot 9129 in order 
to seal slot 9129, thus protecting test units 9110 from expo 
sure to moisture and dust. Preferably, slot 9132, slot 9133 and 
all other orifices/apertures of cartridge 9100 are sealed with a 
pull-away label. The labels can be removed just prior to 
loading cartridge 9100 into device 9600 (see FIG. 38). Car 
tridge 9100 also preferably includes gaskets and/or o-rings at 
all cartridge apertures. These gaskets can be configured to 
mate with components of device 9600 such that a seal is 
maintained while cartridge 9100 is loaded in device 9600 and 
not in use. 
(0169 Cartridge 9100 also includes a spring 9175, which is 
disposed below the plurality of test units 9110 and is config 
ured to push the test units 9110 upward. In this manner, each 
test unit is pushed up into a usable position after the previous 
test unit is laterally ejected out of slot 9132. 
0170 Cartridge 9100 provides several advantages. First, 
by providing a plurality of test units in one disposable and 
replaceable cartridge, methods and devices for monitoring 
analytes is significantly simplified. Second, cartridge 9100 
provides a means for ensuring that secondary health data is 
gathered at predetermined intervals. For example, a diabetes 
patient monitoring glucose levels (i.e., primary health data) 
will nonetheless monitor secondary health data (e.g., fructa 
somine levels) when test unit 9110b is used. Third, cartridge 
9100 allows primary and secondary health data to be gathered 
simultaneously in a single blood sample. Fourth, cartridge 
9100 provides an enclosure that protects a plurality of test 
units from exposure to moisture and dust. Finally, cartridge 
9100 provides a simple mechanism for advancing each test 
unit into place after the previous test unit has been removed 
and disposed. 
(0171 FIG. 35 shows a test unit 9110a, which has an ana 
lyte sensor 9115a. Analyte sensors are well known and gen 
erally comprise an absorbent material that includes a reagent 
(e.g., an analyte-binding reagent). In this case, sensor 9115a 
is configured to detect glucose. The sensor 9115a is config 
ured to generate a signal that is sent to electrical contacts 
9130. Electrical contacts 9130 are communicatively coupled 
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with electrical contacts 9128 of cartridge 9100, thus allowing 
the signal to reach conversion electronics in an analyte testing 
device (e.g., a glucose meter). Alternatively, electrical con 
tacts 9130 could directly interface with an analyte testing 
device's conversion electronics via an open aperture on car 
tridge 9100 (e.g., slot 9133 with contacts 9128 removed). In 
this manner, test unit 9110a allows a diabetic patient to moni 
tor glucose levels. As used herein, “analyte sensor refers to 
an independently interpretable signal representing an amount 
of an analyte present in a fluid sample. Under this definition, 
one piece of absorbent material having one reagent that is 
capable of binding to two different analytes at the same time, 
would be considered two separate “analyte sensors' if two 
independently interpretable signals are produced, regardless 
of whether the signal is interpreted using two different lead 
wires or using one lead wire (e.g., one signal having two 
frequency spikes that represent the amount of two different 
analytes present in the fluid sample). 
0172 Test unit 9110a also advantageously includes a first 
sealing surface 9134 and a second sealing surface 9135, con 
figured to restrict entry of moisture into the interior of car 
tridge 9100 via slots 9132 and 9133, respectively. Test unit 
9110a is disposed at the beginning of the order of use of the 
plurality of test units 9110 in cartridge 9100 (i.e., on top of the 
stack of test units 9110, see FIG.33). As such, test unit 9110a 
serves to protect the plurality of test units 9110 from damage 
caused by moisture and dust. Test unit 9110a can either be a 
“sacrificial unit meaning its sole purpose is to provide a 
cork/seal to the orifices of cartridge 9100, or can optionally 
include analyte sensors, such as analyte sensor 9115a. Test 
unit 9110a also preferably includes a sealing surface on its 
back side to provide a seal at slot 9129. It is also contemplated 
that each of the plurality of test units 9110 can include sealing 
Surfaces to protect each Subsequent test unit from moisture. 
(0173 While FIG. 35 shows test unit 9110a having a 
“strip' configuration, those of skill in the art will appreciate 
that other shapes can be used consistently with the inventive 
subject matter disclosed herein. For example, test unit 9110a 
could comprise a capsule or a disk rather than a strip. How 
ever, stackable test units are preferred in order to conserve 
Space. 

0.174 FIG. 36 shows a test unit 9110b, which has two 
analyte sensors 9115b and 9116b. Sensor 9115b is configured 
to detect glucose, while sensor 9116b is configured to detect 
fructosamine. Test unit 9110b advantageously provides a 
means for testing for two analytes using one blood sample 
(i.e., from a single prick and a single test unit). While FIG. 36 
shows sensors 9115b and 9116b in completely non-overlap 
ping positions, it is also contemplated that sensors 9115b and 
9116b could be partially overlapping, or even completely 
overlapping. For example, sensors 9115b and 9116b could 
comprise one absorbent material and one analyte-binding 
reagent, wherein the analyte-binding reagent is capable of 
simultaneously binding with two or more analytes and can 
produce two "distinct signals (e.g., one signal with two 
different detectible frequency spikes, or two different signals 
representing two distinct analytes). One of skill in the art will 
also appreciate that additional sensors can be included on test 
unit 9110b for detecting additional analytes. 
(0175 Test unit 9110a and test unit 9110bare “functionally 
nonfungible' since unit 9110a tests for glucose while unit 
9110b detects glucose and fructosamine. An example of two 
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functionally fungible test units is a first test unit that test for 
glucose and iron, and a second test unit that tests for glucose 
and iron. 

(0176 FIG. 37 shows a test unit 9110c, which has two 
analyte sensors 9115c and 9116c. Sensor 9115c is configured 
to detect glucose, while calibration sensor 9116c is config 
ured to check the accuracy of an analyte testing device. As 
such, sensor 9115c is an “operational sensor' and sensor 
9116C is a “calibration sensor.” Sensor 9116c has a known 
concentration of a particular analyte and produces a signal 
that is expected to result in a known reading on device 9600. 
In this manner, the electronics of device 9600 can be checked 
for accuracy, precision, and consistency. 
(0177 FIG. 38 shows an analyte testing device 9600. 
Device 9600 is a glucose meter integrated with a lancing 
device. Device 9600 has an actuator 9620 and an internal 
linkage mechanism (not shown) configured to cock a lancet 
for drawing blood, partially expose a test unit for contacting 
with a blood sample, and reading a signal of the test unit. 
Device 9600 also has an internal compartment 9610 for load 
ing and storing cartridge 9100. Device 9600 also preferably 
has an internal compartment for storing a cartridge of lancets 
(not shown). In this exemplary embodiment, the actuator is 
mechanically advantaged and the step of operating the actua 
tor comprises cocking a lever. Device 9600 can further 
include a docking station and data management software. 
0178. In one aspect of the disclosed technology, an analyte 
testing device includes an analyte sensor module configured 
to hold a sensor cartridge structured to store analyte sensors, 
the analyte sensor module including an opening from which 
an analyte sensor advances to a testing position to expose at 
least a portion of the analyte sensor to outside of the analyte 
testing device; a lancet module configured to hold a lancet 
cartridge structured to store lancets; and an actuator, in which 
the actuator includes a button, a first linking component 
coupled to the button and the analyte sensor module, in which 
the first linking component moves in response to a movement 
of the button including a movement between a first position 
and a second position or a movement between the second 
position and a third position, a second linking component 
coupled to the button and the lancet module, in which the 
second linking component moves in response to a movement 
of the button between the first position and the second posi 
tion, a third linking component coupled to the second linking 
component and moveable in response to a movement of the 
second linking component, and a lancet projecting compo 
nent coupled to the third linking component, in which a single 
operation of the button moves the analyte sensor to the testing 
position and moves the lancet projecting component from an 
initial position to a cocked position for projecting a lancet. 
0179 Implementations of the analyte testing device can 
optionally include one or more of the following exemplary 
features. For example, the device can include a door covering 
the opening and coupled to the first linking component, in 
which the door moves to uncover the opening based on a 
movement of the first linking component. The button of the 
actuator of the device can be configured as a sliding button. 
The single operation can include the sliding of the button 
from the first position to the second position. The button can 
be positioned on the analyte testing device to allow the single 
operation to be carried out using a single hand holding the 
device. The lancet cartridge of the device can be structured to 
include a hollowed chamber for each lancet in the lancet 
cartridge, the hollowed chamber including an opening struc 
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tured to allow the lancet projecting component to enter the 
chamber and impact the lancet for projection, a terminal 
opening structured to allow a needle component of the lancet 
to project out of the device, and a track to control a projection 
path of the lancet. The projection path of the device can be 
structured to be substantially straight to within a particular 
tolerance, thereby reducing wobble of the needle component 
as the lancet is projected out of the device. The actuator of the 
device can further include a depth adjustment component 
structured to include a knob located on the external side of the 
device connected to a plurality of steps of different lengths 
disposed within the device, in which one step is positioned in 
the projection path within the hollowed chamber to reduce the 
distance of projection of the lancet. The actuator of the device 
can further include a firing button located on the exterior of 
the device and coupled to the lancet projecting component 
when the lancet projecting component is in the cocked posi 
tion. The device can include a second operation that includes 
the activation of the firing button to release the lancet project 
ing component to impact the lancet for projection. The ana 
lyte sensor of the device can be disposed in a test strip. The 
analyte sensor of the device can receive a testing sample from 
a user in the testing position. The analyte sensor of the device 
can be ejected from the device by a third operation that 
includes the movement of the button from the second position 
to the third position. The button of the actuator of the device 
can be configured as a sliding button that includes two sepa 
rable buttons including a first button and a second button, in 
which the first button returns back to the first position after the 
movement of the button between the first position and the 
second position, and the second button is moved from the 
second position to the third position in the third operation. 
The actuator of the device can further include a button stop 
mechanism that prevents the button from returning to the first 
position when the single operation is initiated and not com 
pleted. The analyte sensor module of the device can further 
include a temperature sensor to monitor temperature in the 
analyte sensor module. The device can further include a first 
facility configured to transmit at least one of (a) a data 
obtained from the analyte sensor and (b) information derived 
from the data out of the analyte testing device using at least 
one wireless protocol. The device can further include a sec 
ond facility configured to transmit at least one of the data and 
information derived from the data out of the analyte testing 
device using a wired path. The device can further include a 
processor configured to correlate individual instances of at 
least one of the data obtained from the analyte sensor and 
information derived from the data with (a) time stamps and 
optionally (b) user entered information selected from the 
group consisting of speech and text. The device can further 
include a processor configured to evaluate at least one of the 
data obtained from the analyte sensor and information 
derived from the data, and to send a notification to a recipient. 
The device can further include a processor configured to keep 
track of inventory of lancets and analyte sensors, both within 
and outside the device. The processor can be configured to 
reorder inventory of lancets and analyte sensors. The device 
can further include a processor configured to store Voice 
recordings of diary information selected from the group con 
sisting of Supplies used or ordered, food eaten, exercise, 
medication taken, and estimated calories burned. The device 
can further include a processor configured to produce a 
prompt to direct a user to use the device according to at least 
one of a selected time and a selected time interval. The device 

Apr. 4, 2013 

can further include an LCD touch screen display, a first work 
light positioned to illuminate a lancet exit hole, and a second 
work like positioned to illuminate an analyte sensor exit slot. 
The device can be included in a system, in which the system 
can include a docking station that provides power and data 
connectivity to the device. The device can be included in a 
system, in which the system can include a visual interface 
external to the device, through which a user can view and 
input data. The device can further include a pedometer com 
municatively coupled with a processor configured to calcu 
late a distance traveled and an amount of calories burned 
associated with the distance traveled. The device can further 
include a personal emergency response system (PERS) that 
includes a button for alerting a third party. The PERS can be 
configured to perform one or more of the following, e.g., 
including contact a third party, identify the device, provide 
health data associated with a user of the device, automatically 
contact a third party in response to health data associated with 
a user of the device, notify a third party as an urgency level of 
an emergency, and determine identity of a third party to be 
contacted. 

0180. In another aspect of the disclosed technology, a 
method for using an analyte testing device includes in a first 
operation, operating a button located on the exterior of an 
analyte testing device to advance an analyte sensor within a 
sensor cartridge of the analyte testing device to expose at least 
a portion of the analyte sensor outside of the analyte testing 
device and to advance a lancet projecting component of the 
analyte testing device from an initial position to a cocked 
position for a Subsequent projection of a lancet; in a second 
operation, operating a firing button located on the exterior of 
an analyte testing device to advance the lancet projecting 
component to contact the lancet to project the lancet from the 
analyte testing device; and in a third operation, operating the 
button to eject the analyte sensor from the device, in which the 
first operation, second operation, and third operation are 
implemented using a single hand holding the device. 
0181. In another aspect of the disclosed technology, a 
method for operating an analyte testing device in testing an 
analyte includes advancing an analyte sensor from a first 
position within a sensor cartridge of an analyte testing device 
to a second position to expose at least a portion of the analyte 
sensor outside of the device; advancing a lancet projecting 
component of the analyte testing device from an initial posi 
tion to a cocked position for a Subsequent projection of a 
lancet, in which the advancing the analyte sensor and the 
advancing the lancet projecting component are initiated by a 
single operation; operating the lancet projecting component 
to project the lancet outside of the device; operating the 
device to contact the analyte sensor with a testing sample 
containing the analyte at the exposed portion of the analyte 
sensor; operating the device to process the testing sample to 
determine a parameter of the analyte; and ejecting the analyte 
sensor from the device. 

0182 Implementations of the method can optionally 
include one or more of the following exemplary features. For 
example, the method can be implemented using a single hand 
holding the device. The single operation can include sliding a 
button located on an external side of the analyte testing 
device. The method can further include advancing a lancet 
cartridge from a previous position within the analyte testing 
device to a readied position in which the lancet is aligned with 
the lancet projection component in the cocked position, in 
which the advancing the lancet cartridge is initiated by the 
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single operation. Implementations of the method can include 
the lancet being automatically retracted back into the lancet 
cartridge. The method can further include operating a lancet 
depth adjustment component to position a step structure dis 
posed within the device in a projection path of the lancet to 
control the distance of projection of the lancet. Implementa 
tions of the method can include the lancet being projected 
Substantially straight to within a particular tolerance, thereby 
reducing wobble of the lancet during projection. 
0183 While the disclosed embodiments are described 
herein primarily based on glucose monitoring to facilitate 
understanding of the underlying concepts, it is understood 
that the disclosed embodiments can also include monitoring 
of other analytes that include, but are not limited to, fruc 
tosamine, hematocrit, hemoglobin blood oxygen saturation, 
lactates, iron, pH, cholesterol, liver enzymes (e.g., AST, ALT, 
ALP/GGT. LDH, bilirubin, etc.), hormones, and other com 
pounds. For example, other biomolecular Substances can also 
be monitored using analytical monitoring techniques of the 
disclosed embodiments, which include, but are not limited to, 
nucleic acids, lipids, carbohydrates, peptides, proteins, 
enzymes, hormones, antibodies, glycoproteins, glycolipids, 
organelles, endotoxins, and viruses, among other biological 
materials and biomarkers. 

0184 As used herein, and unless the context dictates oth 
erwise, the term “coupled to' is intended to include both 
direct coupling (in which two elements that are coupled to 
each other contact each other) and indirect coupling (in which 
at least one additional element is located between the two 
elements). Therefore, the terms “coupled to' and “coupled 
with are used synonymously. 
0185. It should be apparent to those skilled in the art that 
many more modifications besides those already described are 
possible without departing from the inventive concepts 
herein. The inventive subject matter, therefore, is not to be 
restricted except in the scope of the appended claims. More 
over, in interpreting both the specification and the claims, all 
terms should be interpreted in the broadest possible manner 
consistent with the context. In particular, the terms "com 
prises” and "comprising should be interpreted as referring to 
elements, components, or steps in a non-exclusive manner, 
indicating that the referenced elements, components, or steps 
may be present, or utilized, or combined with other elements, 
components, or steps that are not expressly referenced. Where 
the specification claims refers to at least one of something 
selected from the group consisting of A, B, C . . . and N, the 
text should be interpreted as requiring only one element from 
the group, not A plus N, or B plus N, etc. 
0186. While this patent document contains many specif 

ics, these should not be construed as limitations on the scope 
of any invention or of what may be claimed, but rather as 
descriptions of features that may be specific to particular 
embodiments of particular inventions. Certain features that 
are described in this patent document in the context of sepa 
rate embodiments can also be implemented in combination in 
a single embodiment. Conversely, various features that are 
described in the context of a single embodiment can also be 
implemented in multiple embodiments separately or in any 
suitable subcombination. Moreover, although features may 
be described above as acting in certain combinations and even 
initially claimed as Such, one or more features from a claimed 
combination can in Some cases be excised from the combi 
nation, and the claimed combination may be directed to a 
Subcombination or variation of a Subcombination. 
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0187. Similarly, while operations are depicted in the draw 
ings in a particular order, this should not be understood as 
requiring that such operations be performed in the particular 
order shown or in sequential order, or that all illustrated 
operations be performed, to achieve desirable results. More 
over, the separation of various system components in the 
embodiments described in this patent document should not be 
understood as requiring Such separation in all embodiments. 
0188 Only a few implementations and examples are 
described and other implementations, enhancements and 
variations can be made based on what is described and illus 
trated in this patent document. 
What is claimed is: 
1. A method for operating an analyte testing device in 

testing an analyte, comprising: 
advancing an analyte sensor from a first position within a 

sensor cartridge of an analyte testing device to a second 
position to expose at least a portion of the analyte sensor 
outside of the device; 

advancing a lancet projecting component of the analyte 
testing device from an initial position to a cocked posi 
tion for a Subsequent projection of a lancet, wherein the 
advancing the analyte sensor and the advancing the lan 
cet projecting component are initiated by a single opera 
tion; 

operating the lancet projecting component to project the 
lancet outside of the device; 

operating the device to contact the analyte sensor with a 
testing sample containing the analyte at the exposed 
portion of the analyte sensor; 

operating the device to process the testing sample to deter 
mine a parameter of the analyte; and 

ejecting the analyte sensor from the device. 
2. The method of claim 1, wherein the single operation 

includes sliding a button located on an external side of the 
device. 

3. The method of claim 1, wherein the parameter includes 
the concentration level of the analyte. 

4. The method of claim 1, wherein the analyte sensor is 
disposed in a test strip. 

5. The method of claim 1, wherein the analyte includes 
glucose. 

6. The method of claim 1, wherein the testing sample 
includes blood. 

7. The method of claim 6, wherein the projecting the lancet 
outside of the device punctures flesh of a user to draw blood. 

8. The method of claim 1, further comprising advancing a 
lancet cartridge from a previous position within the analyte 
testing device to a readied position in which the lancet is 
aligned with the lancet projection component in the cocked 
position, wherein the advancing the lancet cartridge is initi 
ated by the single operation. 

9. The method of claim 1, wherein the lancet is automati 
cally retracted back into the lancet cartridge. 

10. The method of claim 1, wherein the method is imple 
mented using a single hand holding the device. 

11. The method of claim 1, further comprising operating a 
lancet depth adjustment component to position a step struc 
ture disposed within the device in a projection path of the 
lancet to control the distance of projection of the lancet. 

12. The method of claim 1, wherein the lancet is projected 
Substantially straight to within a particular tolerance, thereby 
reducing wobble of the lancet during projection. 
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13. An analyte testing device, comprising: 
an analyte sensor module configured to hold a sensor car 

tridge structured to store analyte sensors, the analyte 
sensor module including an opening from which an ana 
lyte sensor advances to a testing position to expose at 
least a portion of the analyte sensor to outside of the 
analyte testing device; 

alancet module configured to hold a lancet cartridge struc 
tured to store lancets; and 

an actuator including: 
a button, 
a first linking component coupled to the button and the 

analyte sensor module, wherein the first linking com 
ponent moves in response to a movement of the button 
including a movement between a first position and a 
second position or a movement between the second 
position and a third position, 

a second linking component coupled to the button and 
the lancet module, wherein the second linking com 
ponent moves in response to a movement of the button 
between the first position and the second position, 

a third linking component coupled to the second linking 
component and moveable in response to a movement 
of the second linking component, and 

a lancet projecting component coupled to the third link 
ing component, 

wherein a single operation of the button moves the analyte 
sensor to the testing position and moves the lancet pro 
jecting component from an initial position to a cocked 
position for projecting a lancet. 

14. The device of claim 13, further comprising a door 
covering the opening and coupled to the first linking compo 
nent, wherein the door moves to uncover the opening based 
on a movement of the first linking component. 

15. The device of claim 13, wherein the button is a sliding 
button. 

16. The device of claim 15, wherein the single operation 
includes the sliding of the button from the first position to the 
second position. 

17. The device of claim 13, wherein the button is positioned 
on the analyte testing device to allow the single operation to 
be carried out using a single hand holding the device. 

18. The device of claim 13, wherein the lancet cartridge is 
structured to include a hollowed chamber for each lancet in 
the lancet cartridge, the hollowed chamber including an open 
ing structured to allow the lancet projecting component to 
enter the chamber and impact the lancet for projection, a 
terminal opening structured to allow a needle component of 
the lancet to project out of the device, and a track to control a 
projection path of the lancet. 

19. The device of claim 18, wherein the projection path is 
structured to be substantially straight to within a particular 
tolerance, thereby reducing wobble of the needle component 
as the lancet is projected out of the device. 

20. The device of claim 18, wherein the actuator further 
includes a depth adjustment component structured to include 
a knob located on the external side of the device connected to 
a plurality of steps of different lengths disposed within the 
device, wherein one step is positioned in the projection path 
within the hollowed chamber to reduce the distance of pro 
jection of the lancet. 

21. The device of claim 13, wherein the actuator further 
includes a firing button located on the exterior of the device 
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and coupled to the lancet projecting component when the 
lancet projecting component is in the cocked position. 

22. The device of claim 21, wherein a second operation 
includes the activation of the firing button to release the lancet 
projecting component to impact the lancet for projection. 

23. The device of claim 13, wherein the analyte sensor is 
disposed in a test strip. 

24. The device of claim 13, wherein the analyte sensor 
receives a testing sample from a user in the testing position. 

25. The device of claim 13, wherein the analyte sensor is 
ejected from the device by a third operation that includes the 
movement of the button from the second position to the third 
position. 

26. The device of claim 25, wherein the button is a sliding 
button that includes two separable buttons including a first 
button and a second button, wherein the first button returns 
back to the first position after the movement of the button 
between the first position and the second position, and the 
second button is moved from the second position to the third 
position in the third operation. 

27. The device of claim 26, wherein the actuator further 
includes a button stop mechanism that prevents the button 
from returning to the first position when the single operation 
is initiated and not completed. 

28. The device of claim 13, wherein the analyte sensor 
module further includes a temperature sensor to monitor tem 
perature in the analyte sensor module. 

29. The device of claim 13, further comprising a first facil 
ity configured to transmit at least one of data obtained from 
the analyte sensor or information derived from data out of the 
analyte testing device using at least one wireless protocol. 

30. The device of claim 29, further comprising a second 
facility configured to transmit at least one of the data obtained 
from the analyte sensor or the information derived from the 
data out of the analyte testing device using a wired path. 

31. The device of claim 13, further comprising a processor 
configured to correlate individual instances of at least one of 
data obtained from the analyte sensor or information derived 
from data out of the analyte testing device with (a) time 
stamps and optionally (b) user entered information selected 
from the group consisting of speech and text. 

32. The device of claim 13, further comprising a processor 
configured to evaluate at least one of data obtained from the 
analyte sensor or information derived from data out of the 
analyte testing device, and to senda notification to a recipient. 

33. The device of claim 13, further comprising a processor 
configured to keep track of inventory of lancets and analyte 
sensors, both within and outside the device. 

34. The device of claim 33, wherein the processor is con 
figured to reorder inventory of lancets and analyte sensors. 

35. The device of claim 13, further comprising a processor 
configured to store Voice recordings of diary information 
selected from the group consisting of Supplies used or 
ordered, food eaten, exercise, medication taken, and esti 
mated calories burned. 

36. The device of claim 13, further comprising a processor 
configured to produce a prompt to direct a user to use the 
device according to at least one of a selected time or a selected 
time interval. 

37. The device of claim 13, further comprising an LCD 
touch screen display, a first work light positioned to illumi 
nate a lancet exit hole, and a second work like positioned to 
illuminate an analyte sensor exit slot. 
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38. The device of claim 13 included in a system, the system 
comprising a docking station that provides power and data 
connectivity to the device. 

39. The device of claim 13 included in a system, the system 
comprising a visual interface external to the device, through 
which a user can view and input data. 

40. The device of claim 13, further comprising a pedometer 
communicatively coupled with a processor configured to cal 
culate a distance traveled and an amount of calories burned 
associated with the distance traveled. 

41. The device of claim 13, further comprising a personal 
emergency response system (PERS) that includes abutton for 
alerting a third party. 

42. The device of claim 41, wherein the PERS is configured 
to perform one or more of the following: 

contact a third party, 
identify the device, 
provide health data associated with a user of the device, 
automatically contact a third party in response to health 

data associated with a user of the device, 
notify a third party as an urgency level of an emergency, or 
determine identity of a third party to be contacted. 
43. A method for using an analyte testing device, compris 

ing: 
in a first operation, operating a button located on the exte 

rior of an analyte testing device to advance an analyte 
sensor within a sensor cartridge of the analyte testing 
device to expose at least a portion of the analyte sensor 
outside of the analyte testing device and to advance a 
lancet projecting component of the analyte testing 
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device from an initial position to a cocked position for a 
Subsequent projection of a lancet; 

in a second operation, operating a firing button located on 
the exterior of an analyte testing device to advance the 
lancet projecting component to contact the lancet to 
project the lancet from the analyte testing device; and 

in a third operation, operating the button to eject the analyte 
sensor from the device, 

wherein the first operation, second operation, and third 
operation are implemented using a single hand holding 
the device. 

44. The method of claim 43, wherein the operating the 
button in the first operation includes moving the button from 
a first position to a second position on the exterior of the 
analyte testing device. 

45. The method of claim 43, wherein the operating the 
button in the third operation includes moving the button from 
the second position to a third position on the exterior of the 
analyte testing device. 

46. The method of claim 43, wherein the button is a sliding 
a button. 

47. The method of claim 43, wherein the analyte sensor is 
disposed in a test strip. 

48. The method of claim 43, wherein, in the first operation, 
the operating further includes advancing a lancet cartridge 
from a previous position within the analyte testing device to a 
readied position in which the lancet is aligned with the lancet 
projection component in the cocked position. 


