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Description

[0001] The present invention relates to a measurement
method and apparatus for use in measuring concentra-
tions of an analyte in a fluid. The invention relates more
particularly, but not exclusively, to a method and appa-
ratus which may be used for remotely measuring the con-
centration of glucose in blood.
[0002] Measuring the concentration of substances,
particularly in the presence of other, confounding sub-
stances, is important in many fields, and especially in
medical diagnosis. For example, the measurement of
glucose in body fluids, such as blood, is crucial to the
effective treatment of diabetes.
[0003] Diabetic therapy typically involves two types of
insulin treatment: basal, and meal-time. Basal insulin re-
fers to continuous, e.g. time-released insulin, often taken
before bed. Meal-time insulin treatment provides addi-
tional doses of faster acting insulin to regulate fluctua-
tions in blood glucose caused by a variety of factors, in-
cluding the metabolization of sugars and carbohydrates.
Proper regulation of blood glucose fluctuations requires
accurate measurement of the concentration of glucose
in the blood. Failure to do so can produce extreme com-
plications, including blindness and loss of circulation in
the extremities, which can ultimately deprive the diabetic
of use of his or her fingers, hands, feet, etc.
[0004] Multiple methods are known for measuring the
concentration of analytes in a blood sample, such as, for
example, glucose. Such methods typically fall into one
of two categories: optical methods and electrochemical
methods. Optical methods generally involve spectrosco-
py to observe the spectrum shift in the fluid caused by
concentration of the analyte, typically in conjunction with
a reagent that produces a known color when combined
with the analyte. Electrochemical methods generally rely
upon the correlation between the current response of a
blood sample and the concentration of the analyte, typ-
ically in conjunction with a reagent that produces charge-
carriers when combined with the analyte. See, for exam-
ple, U.S. Patent Nos. 4,919,770 to Preidel, et al., and
6,054,039 to Shieh.
[0005] Optical systems have rapidly lost popularity to
the electrochemical systems, largely due to the fact that
the blood sample must be inserted into the meter itself
(into the internal optics block), thereby coming into direct
contact with the meter itself. This required a thorough
cleaning of the meter internal and external surfaces be-
tween uses, in order to prevent contamination of a sub-
sequent sample and to allow a single meter to be safely
used on multiple patients in a hospital setting or in a doc-
tor’s office without undue bio-risk. In electrochemical de-
vices, the sample chamber is typically placed in a dis-
posable test strip, which is inserted at one end into the
meter. This way, the blood sample never makes contact
with the meter.
[0006] An important confounding variable in electro-
chemical blood glucose testing is the change in the con-

centration of the reaction product over time. For example,
in strips employing a dry reagent, initially, the reagent on
the strip reacts at an accelerating pace, as it becomes
wetted. Subsequently, the pace of reaction drops off, as
the concentration of the blood glucose in the neighbor-
hood of the reagent drops due to reaction. The concen-
tration of the product in the neighborhood of the reagent
initially increases as it is generated by the reaction, but
if the reagent is exhausted, will subsequently decrease,
as the product diffuses into the rest of the sample. In
some prior art systems, the time variation is accounted
for by letting the reaction run to completion. However,
this method is undesirable because it is very slow. More
recent systems have dealt with the time variation by cal-
ibrating the measurement to the period between contact
of the sample with the reagent and the point of measure-
ment.
[0007] However, this method poses a different prob-
lem, since it requires that the test strip be inserted into
the meter before it is dosed. As a consequence, it re-
quires far more dexterity to successfully dose the strip in
such systems, since the meter and strip together are far
larger and more cumbersome than the strip by itself. This
is especially problematic since diabetics, who are the pri-
mary users of blood glucose measuring systems, often
suffer from a loss of both fine and coarse motor control.
It is well-established in the field of ergonomics that fine
motor control (dexterity) is best achieved while attempt-
ing to capture a small droplet of blood, derived from pen-
etration of the patient’s skin, when a small device such
as a test strip is used, in contrast to the combination of
the much larger test meter with a test strip inserted there-
in. In the professional setting (bedside testing), the pro-
fessional conducting the test often lacks a stable work
surface as an aid while conducting the test procedure.
In such cases, bringing a large apparatus into contact
with a small droplet of blood without the aid of a stable
surface is challenging.
[0008] US 2007/0237678 A1, US 2006/0290496 A1,
US 2007/0270672 propose the use of wireless test ele-
ment interrogation by corresponding measurement de-
vices, in particular using RFID technology.
[0009] Thus, a device and method are needed in which
signal transmission between the test element and the
remote monitor is improved.
[0010] This goal is attained by the device of claim 1
and the method of claim 9.
[0011] The object of the invention, which is defined in
the appended claims, may be better understood by re-
ferring to the following descriptions taken in connection
with the accompanying figures forming a part hereof.

FIG. 1 is a schematic illustration of a metering device
and test strip system according to one embodiment.
FIG. 2 is a schematic illustration of one configuration
of a test strip according to the embodiment illustrated
in Fig. 1.
FIG. 3 is a flow diagram illustrating the use of a test

1 2 



EP 2 398 378 B1

3

5

10

15

20

25

30

35

40

45

50

55

strip according to the embodiments illustrated in
FIGs. 1 and 2.

[0012] For the purposes of promoting an understand-
ing of the principles of the invention, reference will now
be made to selected embodiments and specific language
will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the invention
is thereby intended. Such alternations and further mod-
ifications in the invention, and such further applications
of the principles of the invention as described herein as
would normally occur to one skilled in the art to which
the invention pertains, are contemplated, and desired to
be protected.
[0013] One embodiment of a blood glucose testing sys-
tem disclosed provides a convenient and fast way to test
blood glucose using test strips that can be dosed without
having to be inserted into a metering device. The test
strips are therefore very easy to handle and the blood
sample does not have to be subsequently brought into
contact with the meter. Thus, the robustness of the meter
is enhanced because it stays clean, avoids contamina-
tion of subsequent samples, and without a test strip port
it can be designed to be sealed to outside contaminants
such as dirt and moisture that may otherwise affect a
measurement result. As used herein, the terms "test strip"
and "strip" are intended to cover any physical configura-
tion of a biosensor, and are not limited to longitudinally
extending strips as are commonly found in the prior art.
Therefore, "test strip" and "strip," as used herein, includes
biosensors having rectangular, square, circular, triangu-
lar, trapezoidal, polyhedral, spherical or any other de-
sired shape.
[0014] The disclosed embodiments are non-limiting
examples of sensing devices that measure or detect the
presence of at least one analyte of interest. Illustratively,
the disclosed embodiments employ test strips that re-
motely measure blood glucose. In some embodiments,
the measurement data collected by the test strips is re-
turned to the meter by modulating an antenna, which
creates a varying disturbance in the electromagnetic field
generated by the meter. Thus, most of the power, if not
all of the power, for the transmission is supplied by the
meter, rather than the test strip, so that the strip can be
powered by a very small and inexpensive power source,
such as a thin-film battery or even no battery at all. Since
the test strips are disposable, this cost savings is ex-
tremely valuable to the patient in the long run. An addi-
tional beneficial feature of this remote data transfer ar-
rangement is the ability of the system to automatically
download calibration information from the test strip. It will
be appreciated that other similar information may be en-
coded into a carrier wave signal and sent or received by
the meter and test strip. As a non-limiting example, the
information related to the test strip manufacture informa-
tion including, but not limited to, batch calibration data,
date codes, expiration dates, manufacture specific data,
manufacture validation information, test meter compati-

bility profile, and test strip type. Likewise, the carrier wave
signal can be encoded to include control messages. Il-
lustrative control messages may include test strip acti-
vation signals, meter activation signals, error conditions,
or dosage sufficiency indication. In yet another non-lim-
iting example, the carrier wave is encoded to communi-
cate test related date and/or information including Cottrell
current measurements, Cottrell Failsafe Ratio measure-
ment, dosage sufficiency data, and analyte detection
measurement data.
[0015] Referring now to the drawings, FIG. 1 illustrates
a remote measurement system 100 according to one em-
bodiment. The remote measuring system 100 generally
comprises a metering device 102 and a test strip 104.
The metering device 102 receives a signal from the test
strip 104 indicative of the concentration of an analyte in
the blood or fluid sample present on the test strip 104. In
addition, the metering device 102 receives information
about the quantity and quality of the fluid sample that is
being analyzed in some embodiments. These aspects of
the fluid sample may be determined first before the an-
alyte is measured.
[0016] The metering device 102 can be a simple device
having a display screen 106 and buttons 108 as illustrat-
ed in FIG. 1. Alternatively, it can have additional levels
of complexity in other embodiments. The display screen
106 in some embodiments is a liquid crystal display
screen. The display screen 106 is formed to display num-
bers and/or letters that represent the concentration of an
analyte in the fluid sample. In some embodiments, the
meter 102 is contained within a sealed housing having
no openings therein (i.e. any opening in the meter "case"
is filled with a display screen, button, or other component
such that the meter housing is effectively sealed and can
even be designed to be waterproof). Alternatively, in oth-
er embodiments, the metering device 102 has a different
configuration. For one example, in some embodiments
the metering device 102 is a watch. The watch may be
a stand-alone device or it may be part of a personal area
network (PAN) in combination with other personal spe-
cific devices. A personal area network generally refers
to the combination of two or more person specific elec-
tronic devices having a symbiotic relationship located di-
rectly within the close personal space of the person.
Moreover, other types of metering devices 102 readily
apparent to those skilled in the art are also contemplated
for alternate embodiments.
[0017] The test strip 104 collects a fluid sample and
electrochemically analyzes the fluid sample using elec-
trodes, as is known in the art. A current response is meas-
ured that is indicative of the concentration of an analyte
in the fluid. The test strip 104 is any strip capable of testing
a fluid sample and transmitting the results to the metering
device 102. In one embodiment, the test strip 104 in-
cludes technology that allows radio frequency identifica-
tion (RFID) tags to be created on materials including pa-
per having conductive non-metallic ink.
[0018] RFID technologies can exhibit several different
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opposing characteristics: electric field (capacitive) vs.
magnetic field (inductive); passive vs. active; near field
vs. very-near field; near field vs. far field (BlueTooth, WiFi,
etc.). The present invention contemplates the use of any
of these RFID technologies for the purpose of moving
measurement and other data from the test strip 104 to
the meter 102.
[0019] Two considerations for the appropriate type of
RFID communication for any test strip 104 design are
range (distance) and power. For example, communica-
tion via inductive coupling (magnetic field) is good for
relatively longer distances, but requires a relatively great
deal of power. In contrast, communication via capacitive
coupling (electric field) has good power efficiency, but
distance is limited. Similarly, passive RFID communica-
tion requires less power (including no power required on
the test strip itself) but can only be used over shorter
distances, in contrast to active RFID communication that
requires more power (including a power source on the
test strip itself) but can cover longer distances.
[0020] The test strips 104 disclosed and claimed herein
can be configured with many different types of RFID tags.
The meter 102 can be configured with an RFID reader
which sends a signal to the RFID tag when the test strip
104 is brought within close proximity of the meter 102.
The meter 102 can thus receive the data that is stored
on the RFID tag.
[0021] As described in greater detail herein below, in
one example of an RFID system suitable for use in em-
bodiments of the present invention, the RFID reader in-
cludes a transceiver and an antenna that emits electro-
magnetic radio signals to activate the RFID tag, which
includes its own transceiver and antenna. Interrogation
signals from the reader activate the tag, causing the tag
to send a return signal including the information encoded
on the tag.
[0022] In some embodiments, the RFID system can
operate via a technique known as continuous wave back-
scatter. In this technique, the reader transmits a contin-
uous-wave interrogation signal to the tag, and the tag
modulates the continuous wave interrogation signal to
produce a backscatter response signal that is transmitted
back to the reader. This backscatter response signal in-
cludes the information encoded on the tag, such as the
lot number, expiration date, calibration data, measure-
ment data or other information concerning the test strips.
[0023] A variety of suitable RFID tag systems are com-
mercially available. Presently, there are three main cat-
egories of commercially available RFID systems. There
are systems that employ beam-powered passive tags,
battery-powered semi-passive tags, and active tags. A
beam-powered RFID tag is often referred to as a passive
device, in that it derives the energy needed for its oper-
ation from the radio frequency energy beamed at it (from
the reader). Such a passive tag rectifies the field and
changes the reflective characteristics of the tag itself, cre-
ating a change in reflectivity (RF cross-section) that is
then seen at the reader. A battery-powered semi-passive

RFID tag operates in a similar fashion, modulating its RF
cross-section in order to change its reflectivity that is seen
at the interrogator to develop a communication link. How-
ever, the semi-passive RFID tag has a battery to provide
the tag’s operational power. Finally, in the active RFID
tag, both the tag and reader have transceivers to com-
municate and are each powered by their own batteries.
[0024] The range of communication for RFID tags in
general depends upon the transmission power of the
reader and of the tag, with a greater range requiring great-
er transmission power. RFID reader power for proper op-
eration of passive RFID systems is a function of distance,
antenna sizes, frequency, and orientation. Most RFID
systems are intended for near-field applications. Distanc-
es between readers and tags are normally on the order
of millimeters. An example of a simplified equation for
inductive based passive devices that help illustrate the
impact of distance changes is as follows: 

 where H = magnetic field intensity, I = current through
reader antenna coil, N=number of turns on the reader
antenna coil, r=radius of the reader antenna coil, d=dis-
tance between the center of the reader antenna coil &
the center of the tag antenna coil.
[0025] However, these equations are typically useful
only when the d is of the same order of magnitude as r
(i.e., near-field). Because a passive tag derives its power
from the interrogation signal of the reader, the transmis-
sion power is dependent on the transmission power of
the reader. To reduce the power demands on the reader
and prolong the battery life of the reader, RFID systems
used in the present invention can be configured to oper-
ate in a relatively short transmission range (on the order
of inches), thus reducing transmission power require-
ments.
[0026] Limiting the RFID communications sessions to
situations when the tag and reader are in close proximity
further conserves battery life. For example, an RFID com-
munication protocol may be employed that limits com-
munications attempts from the reader (i.e. the sending
of interrogations signals) to situations where a tag is
present to be read. One such protocol places the reader
in sleep mode until an activation switch is pressed on the
meter. Pressing the activation switch activates the reader
to send out its interrogation signal and to look for the
response from the RFID tag. The response comes in a
matter of milliseconds, and once the information from the
RFID tag has been received at the meter, the reader goes
back into battery conservation/sleep mode. Triggering
the RFID tag interrogation signal based on the pressing
of an activation switch serves to assure that communi-
cation is only attempted when the meter and the test strip
are in sufficiently close proximity. In other embodiments,
the reader may send out an interrogation signal contin-
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uously or intermittently, depending on the need to con-
serve power (e.g. the meter may be AC powered and
can therefore send out a continuous interrogation signal).
[0027] As used herein, the term "transmitted" is intend-
ed to cover the movement of data between the test strip
104 and the meter 102 using any active or passive RFID
technology, regardless of whether the data is being trans-
mitted in the classic "active" sense, or whether it is oth-
erwise being discerned, detected, interrogated, probed,
or made available.
[0028] FIG. 1 illustrates and breaks down the metering
device 102 and the test strip 104 each into four smaller
components. These four smaller components are illus-
trated in the block diagram on the right side of FIG. 1.
The metering device 102 includes a radio frequency iden-
tification (RFID) integrated circuit (IC) and antenna in
block 110. Block 110 illustrates that the RFID IC and an-
tenna can receive signals from the test strip 104. Also,
block 110 illustrates that the metering device 102 in some
embodiments transmits a signal to the test strip 104 to
interrogate the test strip 104 for information and/or to
power the test strip 104. Block 112 illustrates that the
metering device 102 embodied in FIG. 1 is powered by
replaceable long-life batteries. Alternatively, in other em-
bodiments the metering device 102 is powered by an AC
power source, rechargeable batteries, or any other power
source as will be apparent to those skilled in the art. The
metering device 102 also includes a microprocessor in
block 114. The microprocessor of block 114 has compu-
tational circuitry to analyze the signal received from the
test strip 104. In some embodiments, a firmware algo-
rithm is used to calculate the concentration of glucose in
a fluid sample from the signals received from the test
strip 104. In addition, in some embodiments, the micro-
processor of block 114 includes circuitry to convert the
data information into a read-out on the display screen
106 that is readable by the user of the metering device
102. In addition, in many embodiments, the microproc-
essor of block 114 includes an analog to digital converter.
The metering device 102 also includes the block 116 in-
dicating that the device has a display 106 and buttons
108 as described hereinabove.
[0029] FIG. 1 also illustrates one embodiment of the
test strip 104 broken down into four different components.
First, in block 118, the test strip 104 has a radio frequency
identification integrated circuit (RFID IC) and an antenna.
The circuit transmits information to the meter 102 about
the current response sensed in the tested fluid sample.
Also, in some embodiments, it is the part of the test strip
104 that receives a signal from the metering device 102.
The test strip 104 also includes in some embodiments,
such as the illustrated embodiment, a thin film battery in
block 120. The thin film battery of block 120 powers the
test strip 104. In some embodiments, the test strip 104
does not include a battery 120, but instead uses an an-
tenna to couple electromagnetic energy transmitted by
the meter 102 and this energy is used to power the test.
For example, the meter 102 may generate a signal of

approximately 100 kHz that is received by an antenna
on the test strip and this energy is used to excite the
sample fluid on the test strip and power the circuitry on
the test strip 104.
[0030] In embodiments wherein the information is
transmitted to the metering device 102 as a digital signal,
the test strip 104 also includes an analog-to-digital con-
verter in block 122 of the illustrated embodiment. In some
embodiments, the circuit includes a clock. In other em-
bodiments, a clock signal is provided by the metering
device 102. The analog-to-digital converter converts the
current/voltage response obtained by the electrodes into
a pattern of binary bits that can be easily transmitted by
the RFID IC circuit by modulating a radio frequency sig-
nal, as is known in the art. The test strip 104 also includes
a drop detect/current-to-voltage circuit in block 124. The
drop detect circuit of block 124 closes a switch in re-
sponse to a sufficient change in response detected be-
tween the measurement electrodes. As a result, when a
fluid sample has been applied to the test strip, the current-
to-voltage circuit 124 converts a current signal from the
measurement electrode into a voltage signal, as is known
in the art.
[0031] In operation, the remote measuring system 100
works as follows. First, a sample of blood is taken from
the person to be tested and placed on the test strip 104.
The drop detect/current-to-voltage circuit of block 124
first senses when sufficient blood sample is obtained. If
the sample is acceptable, the drop detect/current-to-volt-
age circuit of block 124 converts the electrochemically-
induced current flowing through the fluid sample and
measured using the measurement electrodes into a pro-
portional voltage, as is known in the art. After successful
drop detection, this voltage is converted by the analog-
to-digital converter in block 122 into a series of binary
bits of information. These bits of information are sent to
block 118 containing the RFID IC and antenna. The RFID
IC of block 118 formats the received information and pro-
duces a modulated signal, which is broadcast via an an-
tenna to the metering device 102. The modulated signal
is sensed by the metering device 102. The RFID IC and
antenna in block 110 of the metering device 102 receives
these signals and demodulates them into binary bits,
which are then sent to the microprocessor in block 114.
The microprocessor in block 114 receives the binary bits
and uses computational circuitry, such as firmware algo-
rithms, to determine the validity of the signals and con-
centration of the indicated analyte. Once this concentra-
tion is determined, an output signal of any relevant or
desirable information is sent from the microprocessor of
block 114 to the user interface display 106. In addition,
the buttons 108 may control different functions of micro-
processor in block 114 to manipulate the data received,
or adjust the sequence of testing. The microprocessor of
block 114 is controlled by an operating algorithm having
a mathematical relationship between the concentration
of the analyte to be tested and the current data encoded
with the binary bits. The display 106 informs the treating
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physician, health professional, or other user of the con-
centration of the analyte to be measured, such as glu-
cose. Because it is not necessary to insert the test strip
104 into the meter 102 in order to conduct a test, the
system 100 improves sanitation and robustness, and
greatly reduces the level of dexterity required to admin-
ister the test strip 104.
[0032] The test meters and sensors disclosed herein
can be configured in many different embodiments that
are generally driven by a balance between cost and qual-
ity. In a lower cost (lower quality) embodiment, there is
a minimum of electronics on the test strip 104 itself, such
that power and the clocking signal are provided by the
metering device 102 and analog data is streamed to the
meter 102 in real time. One disadvantage of this embod-
iment is that a broken stream of data (caused, e.g., by
moving the test strip 104 too far from the metering device
102 for proper reception) will make the test fail. There
are various possible upgrades to this lower cost embod-
iment, such as adding an analog-to-digital converter onto
the test strip 104 so that the streaming data is digital, or
adding a self-contained clock to the test strip 104. Nev-
ertheless, this embodiment provides a low-cost option
by keeping the test strip 104 relatively simple.
[0033] In a highest quality (higher cost) embodiment,
the test strip 104 has power, clock, A/D converter, and
digital storage on the strip. The data does not need to be
streamed in real time from the test strip 104 to the meter
102, but rather be stored until the test strip 104 can verify
an available interface with a meter 102, e.g., before mak-
ing the data available to be read.
[0034] In a third embodiment, the electronics of the me-
tering device 102 and test strip 104 are relatively simple
and minimal, wherein an intermediate device is provided
that contains much of the remaining system require-
ments. An example of an intermediate device is a fob,
watch, or pen device that can be easily carried by the
user. In a first species of this third embodiment, the in-
termediate device serves as a data carrier, wherein much
of the system electronics are moved to the intermediate
device from the metering device 102 and the test strip
104, such that the intermediate device acts as a data
"weigh-station" between the meter 102 and the test strip
104. In use, only the test strip 104 and the intermediate
device, e.g. a fob, would need to be in proximity to each
other during the test, and the fob would later interact with
the metering device 102 for purposes of transferring the
relevant information and displaying a result. The fob can
optionally hold test data from more than one test.
[0035] In a second species of the third embodiment,
the metering device 102 is provided in a carrier that
serves as an electrical-systems hub, such that the inter-
mediate device can be placed or plugged into the carrier
when convenient and the measurement then takes place
once the data is transferred from the intermediate device
to the carrier metering device 102. In some embodi-
ments, the carrier is essentially the meter 102 that is de-
signed to mate with the intermediate device, having a

display, buttons, etc. In other embodiments, the carrier
is simply a hub/interface between the meter 102 and in-
termediate device, e.g. a docking station.
[0036] This third embodiment is useful, for example, in
a hospital setting, in which the diagnostic technician
takes glucose measurements of more than one patient.
Rather than carrying around the meter and subjecting it
to possible contamination from the various fluid samples,
the technician needs only to apply the fluid sample to a
test strip 104 that is in proximity to an intermediate device,
such as a fob carried on the technician’s person. The test
strip 104 is discarded after the test sequence, and the
intermediate device is subsequently returned to the vi-
cinity of the metering device 102 for purposes of down-
loading the measurement information.
[0037] FIG. 2 illustrates in more detail one test strip
104 according to the embodiment illustrated in FIG. 1.
The test strip 104 comprises seven main sections. The
first section, the reaction zone 119, is where an electro-
chemical reaction using the fluid sample is performed,
as is known in the art. Powering section 126 provides an
excitation stimulus to the electrodes in the reaction zone.
The next section, the conversion section 134 converts
the current produced in the measurement zone 119 to a
voltage signal. The timing section 136 couples a clock
138 to section 140 to drive the analog-to-digital converter
after sufficient sample is detected. The section 140 com-
prises the analog-to-digital converter that receives the
voltage signal from the conversion section 134 and the
timing signal from the timing section 136. The section
140 uses these two input signals to form a digital pulse
train representation of the voltage produced by the con-
version section 134 that can be easily represented by a
modulated radio frequency signal. The section 142 cor-
responds to the RFID IC. The section 144 includes the
antenna 145 that conveys a signal to be gathered by
metering device 102.
[0038] The reaction zone at 119 includes three main
components. The first component is the fluid sample 121.
In many embodiments, the fluid is blood and the analyte
to be determined is glucose, however, those skilled in
the art will recognize that many different types of fluids
and analytes can be analyzed using the system disclosed
herein. The reaction zone 119 also includes a counter
electrode 123 and a working electrode 125. In some em-
bodiments, the reaction zone includes a vented capillary
space which draws the fluid sample 121 toward the cap-
illary vent when the fluid sample 121 is presented at the
other end of the capillary. The traversal of the capillary
draws the fluid sample 121 over the electrodes 123, 125.
In some embodiments, the electrodes are covered with
a reagent to create a chemical reaction in the fluid sample
to be tested. In addition, the electrodes 123, 125 are com-
prised of a conductive material such as a metal, conduc-
tive ink, or other types of conductive material readily ap-
parent to those skilled in the art. When a fluid sample
121 has been placed into the reaction zone 119, it reacts
with the reagent that is placed upon the counter and work-
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ing electrodes 123, 125. This chemical reaction changes
the impedance sensed across the electrodes 123, 125.
This impedance change is measured to determine the
concentration of different analytes in the fluid sample
121.
[0039] A potential is created in the reaction zone 119
using a voltage source from the powering section 126.
The voltage source includes a thin film battery 128 in
some embodiments. Other embodiments do not have a
thin film battery because all power is remotely provided
by a signal sent from the metering device 102. Alternative
embodiments use other power sources. The thin film bat-
tery 128 is attached to the ground 130 on one side as
illustrated in FIG. 2. The block 132 is a device for activa-
tion of the thin film battery 128. In some embodiments,
removing a foil that surrounds the thin film battery 128
activates the battery which was previously inactive in or-
der to conserve the energy stored therein. In addition, in
some other embodiments, the thin film battery 128 can
be activated using a one time switch. The thin film battery
128 sometimes provides only a minimal amount of power.
The metering device 102 provides the remainder of the
power to operate the circuitry in some embodiments, as
discussed hereinabove. It is contemplated, in other em-
bodiments, however, that all energy needs can be pro-
vided from the thin film battery 128. In the embodiment
of FIG. 2, the battery 128 voltage is decreased in a voltage
divider network as illustrated in powering section 126 pri-
or to being applied to the counter electrode 123.
[0040] The reaction of the fluid sample 121 with the
reagent causes a current to flow to electrode 125 that is
coupled to the conversion section 134. The conversion
section 134 transforms the current signal to a voltage
signal using a current-to-voltage converter circuit, as is
known in the art. In addition, in some embodiments, the
conversion section 134 includes a drop detect circuit as
shown in FIG. 2 that functions to couple clock 138 to the
analog-to-digital converter 122 in order to provide a tim-
ing signal for the conversion. When sufficient current is
detected at the working electrode 125 and converted to
a voltage by the current-to-voltage circuit, this voltage
turns on transistor switch 139, thereby coupling the clock
138 to the analog-to-digital converter 122. Because no
current will appear at the working electrode until the fluid
sample 121 covers both of the electrodes 123, 125 (i.e.
the "drop detect" function), and because the analog-to-
digital converter 122 is not activated until a current is
detected at the working electrode 125, the test strip 104
saves power until there is a drop detect of the fluid sample
121 and there is a current ready to be measured and
transmitted to the meter 102.
[0041] The analog-to-digital converter 140 receives as
input the voltage provided by the conversion section 134
and the clock signal from the timing section 136 and con-
verts the voltage into a digital pulse train. The digital pulse
train is sent out from the analog-to-digital converter sec-
tion 140 to section 142 that includes the RFID IC.
[0042] The RFID IC of section 142 receives the digital

pulse train provided by the analog-to-digital converter
and turns it into a complementary radio frequency signal
that can be modulated to represent the digital data re-
ceived.
[0043] The RFID IC circuit also includes antenna in
section 144 that acts as a coil to allow the transmission
of data to the metering device 102 by modulating the
amplitude of the electromagnetic field. In addition, in
some embodiments, the antenna 144 can receive signals
from the metering device 102 in a similar manner. In se-
lect embodiments, the antenna is constructed of a metal
material. In other embodiments, the antenna is formed
from technology similar to the BiStatix™ technology from
Motorola® that uses a non-metallic conductive ink printed
on paper to lessen costs and to improve durability.
[0044] The test strip 104 illustrated in FIG. 2 operates
as follows. A fluid sample 121 is obtained from the user
and placed across the electrodes 123 and 125. A stim-
ulation voltage is applied to the fluid sample using the
potential that exists in thin film battery 128 of the powering
section 126. Additionally, in some embodiments, the me-
tering device 102 provides a portion or all of the stimu-
lation voltage by coupling electromagnetic energy
through the antenna 145. The current is generated in the
fluid sample 120. The initial generation of current through
the sample is detected by the drop detect circuitry and
indicates that the size of the sample is appropriate for
measurement. Next, the reagent placed upon the elec-
trodes 123 and 125 induces a chemical reaction in the
fluid sample 120. The chemical reaction alters the con-
ductivity of the fluid sample and results in a change in
impedance across the sample. This impedance change
is reflected in the altered current sensed by the conver-
sion section 134, where the current is converted into a
corresponding voltage signal using current-to-voltage
conversion circuitry, as is known in the art. The voltage
signal is relayed to the analog-to-digital converter 122 in
section 140. In addition, a clock 138 in timing section 136
sends a timing signal to the analog-to-digital converter
122 in section 140 after activation of the switch 139 by
drop detect circuitry. The analog-to-digital converter 122
uses this timing signal during its conversion of the voltage
signal from conversion section 134 to a digital signal. The
RFID IC receives this digital signal in section 142. The
RFID IC transforms the digital signal into modulated radio
frequency signals that are transmitted to the metering
device 102 by the antenna in section 144. Thus, the test
strip 104 essentially begins with an electro-chemically
induced impedance change in a fluid sample and trans-
forms it into a modulated radio frequency signal capable
of transmitting impedance or current data to the meter
102. In other embodiments, however, radio frequency is
not used and other types of communication methods are
used. For example, infrared, laser, ultrasonic, and other
electromagnetic wavelength carrier signals are used.
[0045] It should be noted that in some embodiments
the test strip 104 sends a signal to be received by the
metering device 102, however, in other embodiments,
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both the test strip 104 and the metering device 102 trans-
fer signals back and forth. For example, in some embod-
iments, the metering device 102 may send a signal that
provides the power in order to operate the circuitry on
the test strip 104. In other embodiments, the metering
device 102 sends only modulated data, a password, or
some combination of one or more types of data and/or
the operating power. The signal in the illustrated embod-
iments is radio frequency, however, alternate forms of
transmitting information are contemplated by other em-
bodiments.
[0046] FIG. 3 is a flow diagram outlining the use of an
embodiment of test strip 104 with continuing reference
to the embodiments illustrated in FIGs. 1 and 2. At step
210, the user activates test strip device 104. In at least
one embodiment, the user activates test strip 104 by re-
moving a foil covering a thin film battery 128 or actuating
a one-time switch 132, which causes thin film battery 128
to provide power to a drop detect/current-to-voltage cir-
cuit in block 124, a one bit A/D converter with optional
clock and RFID IC & antenna block 118. System 200
proceeds to step 212.
[0047] At step 212, the patient obtains a fluid sample
121 to be tested. In some embodiments, the fluid is blood,
and the analyte to be determined is glucose. However,
it will be understood by those skilled in the arts that dif-
ferent qualities and types of fluids could be analyzed us-
ing the system of the present embodiment. System 200
proceeds to step 214.
[0048] At step 214, a fluid sample 121 is applied to the
reaction zone 119 of test strip 104. When fluid sample
121 is placed into the reaction zone 119, it reacts with a
reagent. The chemical reaction causes a change in the
electrical properties of the reaction zone 119 across the
counter and working electrodes 123, 125. System 200
proceeds to step 216.
[0049] At step 216, drop detect circuit with I/V 124 de-
tects the presence of the sample in the reaction zone 119
of test strip 104. The drop detect/current-to-voltage circuit
of block 124 converts the electro-chemically-induced cur-
rent across the fluid sample as measured using the meas-
urement electrodes 123 and 125. If the sample dosage
is acceptable, a voltage is detected across the measure-
ment electrodes, which is converted by the analog-to-
digital converter 122 into a series of binary bits containing
measurement information. System 200 then proceeds to
step 218.
[0050] At step 218, test strip 104 measures the change
in electrical properties in the reaction zone 119 and stores
the information in memory. In some embodiments, a
change in impedance is measured across the electrodes
123, 125 to given an indication of the concentration of
different analytes in the fluid sample 121. In other em-
bodiments, a current is measured, wherein the chemical
reaction of the sample under test 119 and the reagent in
reaction zone 119 causes a current to flow between elec-
trodes 123, 125. The measured current provides an in-
dication of the concentration of an analyte of interest in

the fluid sample 121. The one bit A/D converter 122 sam-
ples the voltage signal provided by the current to the volt-
age converter of block 134. A digital pulse train is pro-
vided to the RFID IC block 142, which stores the collected
data in memory. System 200 proceeds to step 220.
[0051] At step 220, test meter 102 interrogates test
strip 104 via an RFID carrier and receives the carrier and
signal from test strip 104. In some embodiments, the user
initiates a search algorithm by test meter 102 to seek out
a test strip 104 in near proximity to the meter 102. In other
embodiments, test meter 102 detects automatically the
presence of test strip 104 after test strip 104 is activated.
Illustratively, as a non-limiting example, test meter 102
periodically transmits an RFID carrier seeking to detect
a passive RFID receiver contained in test strip 104. The
test strip 104 will respond to the test meter 102 after com-
pletion of the user activation step 210. It will be under-
stood that the above described detection techniques are
illustrative and that other methods of detecting the pres-
ence of a test strip, either activated or non-activated, with-
in a desired region proximate to meter 102 are contem-
plated by the various embodiments of the present inven-
tion. After detecting the presence of the test strip, system
200 goes to step 230.
[0052] At step 230, test strip 104 transfers the stored
measurement data to meter 102. In at least one embod-
iment, the RFID IC formats the data and produces a mod-
ulated signal, which is broadcast via an antenna to the
metering device 102. The modulated signal is sensed by
metering device 102, which demodulates the signal to
recover the measurement data. Microprocessor 114 re-
ceives the binary bits and uses computational circuitry,
as described above, to determine the validity of the meas-
ured signals and determine the concentration of the an-
alyte of interest in fluid sample 121.
[0053] In at least one alternative embodiment, the test
strip is activated upon being dispensed from a dispenser
unit holding at least one test strip. In an alternative em-
bodiment, a test strip is activated upon receiving an RFID
activation signal from meter 102. Upon activation, the
test strip automatically undergoes a calibration step ac-
cording to various methods. It will also be understood
that in addition to providing measurement data, the RFID
link embedded in the test strip can also communicate
calibration information from test strip 104 to the meter
102. In addition, in an alternative embodiment, a test strip
dispenser having a passive or active RFID circuit pro-
vides calibration data upon interrogation by meter 102.
[0054] Moreover, in still other embodiments, test strip
104 interactively operates with test meter 102 to ensure
that a sufficient dosage of a sample fluid 121 is deposited
in the reaction zone 119 of test strip 104. As a non-limiting
example, upon activation, meter 102 interrogates test
strip 104 to determine whether a sufficient sample dos-
age 121 is deposited in reaction zone 119. If an insuffi-
cient dosage is present, an indication is sent to meter
102, which then displays a message "insufficient dosage"
on user interface display 106. User interface display 106
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instructs the user to continue applying additional fluid
sample 121 to test strip 104. After the drop detect circuit
124 detects that there is a sufficient sample size to allow
test strip 104 to provide accurate data, test strip 104 pro-
vides an indication via the RFID link to meter 102 that a
sufficient sample was deposited within reaction zone
119. Upon receiving the indication from the RFID IC 142,
either through active interrogation by test meter 102 or
an RFID transmission signal from test strip 104, test me-
ter 102 displays the message "sufficient dose applied"
on test meter display 106. As another non-limiting exam-
ple, test meter 102 includes at least one LED to provide
an indication to the user that a sufficient dosage has been
provided to allow for an accurate test. Illustratively, a sin-
gle diode device having both a red and green output may
be used to signal the user to provide additional sample
volume. When the device 102 shows the color green, a
sufficient dosage is present in reaction zone 119; how-
ever, when the illumination is red, an insufficient dosage
is present in reaction zone 119. Alternatively, a two diode
system may be used, wherein the first LED is illuminated
to indicate an insufficient dosage while a second LED is
used to indicate a sufficient dosage is present.
[0055] It will be understood that in still other embodi-
ments the time period between initial dispensing of the
test strip 104, the activation of the test strip 104 by the
user, or the detection of sample application onto the test
strip 104 and the application of a sufficient dose of fluid
sample 121 may be reported to test meter 102 by test
strip 102. Test meter 102 can then determine whether
the passage of time adversely affects the measurement
data reported by test strip 104. As a non-limiting example,
either test meter 102 or test strip 104 can calculate the
period of time between an initial application of a fluid sam-
ple 121 and dose sufficiency. If the passage of time would
cause test strip 104 to provide an inaccurate measure-
ment, test meter 102 can provide an indication to the user
that the test strip data is not valid along with an appro-
priate correctional instructions.
[0056] Several embodiments have been described
herein of a body fluid testing system that provides a con-
venient and fast way to test for the presence of an analyte
using test strips that can be dosed without having to be
inserted into a metering device (i.e. out-of-meter dosing)
either before or after dosing. The test strips are therefore
very easy to handle because the meter does not have to
be held or otherwise manipulated during the test, and the
fluid sample does not have to be subsequently brought
into contact with the meter. Additionally, the test meter
may be configured so as to lack the test strip connector
(and its associated opening) found on prior art body fluid
test meters. Thus, the robustness of the meter is en-
hanced because it stays clean, avoids contamination of
subsequent samples, and without the need for a test strip
port or other opening, it can be designed to be sealed to
outside contaminants such as dirt and moisture that may
otherwise affect a measurement result or the robustness
of the meter. In some embodiments, the meter case is

completely sealed and waterproof or water resistant.

Claims

1. A disposable test element (104) including an elec-
trochemical biosensor operable to react a sample
(121) of biological fluid with one or more reagents
and to sense an electrical characteristic of the sam-
ple (121) during the reaction, and circuitry (118, 122)
operable to receive a wireless input signal from a
metering device (102), the wireless input signal in-
cluding clocking information, the circuitry further op-
erable to utilize the clocking information from the
wireless signal in combination with a circuit including
the sample (121) to provide clocked output of sample
characteristic information and sample quantity infor-
mation, and provide a wireless output signal includ-
ing the clocked output receivable by the metering
device (102).

2. A system (100) comprising:

a metering device (102), and
a disposable test element (104) according to
claim 1.

3. A system (100) according to claim 2 wherein the
clocked output further includes calibration informa-
tion of the test element (104).

4. A system (100) according to claim 2 or 3 wherein the
electrical characteristic is a current response.

5. A system (100) according to claim 2, 3 or 4 wherein
the metering device (102) is a user-portable storage
unit operable to store encoded information received
from the disposable test element (104) and further
comprising a processing unit (114) operable to re-
ceive the stored information from the user-portable
storage unit and to process the information to provide
information of a patient’s blood glucose.

6. A system (100) according to any one of claims 2-5
wherein the sample characteristic information in-
cludes information indicating a current response as
a function of time and/or information indicative of a
current response.

7. A system (100) according to any one of claims 2-6
wherein the sample quantity information includes in-
formation of sample dose sufficiency and/or informa-
tion of sample dose as a function of time.

8. A system (100) according to any one of claims 2-7
wherein the disposable test element (104) is a test
strip.
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9. A method comprising:

providing a sample (121) of biological fluid to a
disposable test element (104);
reacting the sample (121) with a reagent in the
test element (104);
sensing an electrical characteristic of the sam-
ple (121) during the reacting;
receiving a wireless input signal from a metering
device (102), the wireless input signal including
clocking information;
utilizing the clocking information to provide
clocked output including sample characteristic
information and sample quantity information;
and
outputting a wireless output signal including the
clocked output receivable by the metering de-
vice (102).

10. A method according to claim 9 further comprising
receiving and storing the clocked output information
at the metering device (102).

11. A method according to claim 10 further comprising
transferring the received and stored information from
the metering device (102) to a processing unit.

12. A method according to claim 11 further comprising
determining analyte concentration information at the
metering device (102) or the processing unit or both.

13. A method according to any one of claims 10-12
wherein the sample characteristic information in-
cludes information indicative of blood glucose con-
centration.

14. A method according to any one of claims 10-13
wherein the wireless input signal and/or output signal
includes password information.

15. A method according to any one of claims 10-14
wherein the wireless output signal includes Cottrell
failsafe ratio information and/or Cottrell current
measurement information.

Patentansprüche

1. Einwegtestelement (104), umfassend einen elektro-
chemischen Biosensor, der betreibbar ist, um eine
Probe (121) eines biologischen Fluids mit einem
oder mehreren Reagenzien umzusetzen und ein
elektrisches Merkmal der Probe (121) während der
Umsetzung zu erfassen, und Schaltungen (118,
122), die betreibbar sind, um ein Eingabefunksignal
von einer Messvorrichtung (102) zu empfangen, wo-
bei das Eingabefunksignal Taktungsinformationen
umfasst, wobei die Schaltungen ferner betreibbar

sind, um die Taktungsinformationen des Funksig-
nals in Kombination mit einer Schaltung, umfassend
die Probe (121), zu nutzen, um eine getaktete Aus-
gabe von probencharakteristischen Informationen
und Informationen bezüglich der Probenmenge be-
reitzustellen und ein Ausgabefunksignal, umfassend
die getaktete Ausgabe, bereitzustellen, das von der
Messvorrichtung (102) empfangen werden kann.

2. System (100), umfassend:

eine Messvorrichtung (102) und
ein Einwegtestelement (104) nach Anspruch 1.

3. System (100) nach Anspruch 2, wobei die getaktete
Ausgabe ferner Kalibrierungsinformationen des
Testelements (104) umfasst.

4. System (100) nach Anspruch 2 oder 3, wobei das
elektrische Merkmal eine Stromantwort ist.

5. System (100) nach Anspruch 2, 3 oder 4, wobei die
Messvorrichtung (102) eine vom Benutzer tragbare
Speichereinheit ist, die betreibbar ist, um verschlüs-
selte Informationen zu speichern, die von dem Ein-
wegtestelement (104) empfangen werden, und fer-
ner umfassend eine Verarbeitungseinheit (114), die
betreibbar ist, um die gespeicherten Informationen
von der vom Benutzer tragbaren Speichereinheit zu
empfangen und die Informationen zu verarbeiten,
um Informationen über die Blutglukose eines Pati-
enten bereitzustellen.

6. System (100) nach einem der Ansprüche 2 bis 5,
wobei die probencharakteristischen Informationen,
Informationen, die eine Stromantwort als Funktion
der Zeit anzeigen, und/oder Informationen, die für
eine Stromantwort bezeichnend sind, umfassen.

7. System (100) nach einem der Ansprüche 2 bis 6,
wobei die Informationen bezüglich der Probenmen-
ge Informationen bezüglich der Probendosierungs-
zulänglichkeit und/oder Informationen bezüglich der
Probendosis als Funktion der Zeit umfassen.

8. System (100) nach einem der Ansprüche 2 bis 7,
wobei das Einwegtestelement (104) ein Teststreifen
ist.

9. Verfahren umfassend:

Bereitstellen einer Probe (121) eines biologi-
schen Fluids für ein Einwegtestelement (104);
Umsetzen der Probe (121) mit einem Reagenz
in dem Testelement (104);
Erfassen eines elektrischen Merkmals der Pro-
be (121) während der Umsetzung;
Empfangen eines Eingabefunksignals von einer
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Messvorrichtung (102), wobei das Eingabefunk-
signal Taktungsinformationen umfasst;
Nutzen der Taktungsinformationen, um eine ge-
taktete Ausgabe, umfassend probencharakte-
ristischer Informationen und Informationen be-
züglich der Probenmenge, bereitzustellen; und
Ausgeben eines Ausgabefunksignals, umfas-
send die getaktete Ausgabe, das von der Mess-
vorrichtung (102) empfangen werden kann.

10. Verfahren nach Anspruch 9, ferner umfassend das
Empfangen und Speichern der getakteten Ausgabe-
informationen durch der Messvorrichtung (102).

11. Verfahren nach Anspruch 10, ferner umfassend das
Übertragen der empfangenen und gespeicherten In-
formationen von der Messvorrichtung (102) an eine
Verarbeitungseinheit.

12. Verfahren nach Anspruch 11, ferner umfassend das
Bestimmen von Informationen bezüglich der Analyt-
konzentration in der Messvorrichtung (102) oder der
Verarbeitungseinheit oder beiden.

13. Verfahren nach einem der Ansprüche 10 bis 12, wo-
bei die probencharakteristischen Informationen In-
formationen einschließen, die für eine Blutglukose-
konzentration bezeichnend sind.

14. Verfahren nach einem der Ansprüche 10 bis 13, wo-
bei das Eingabefunksignal und/oder das Ausgabe-
funksignal Kennwortinformationen einschließt/ein-
schließen.

15. Verfahren nach einem der Ansprüche 10 bis 14, wo-
bei das Ausgabefunksignal Informationen bezüglich
des Ausfallsicherungsverhältnisses nach Cottrell
(Cottrell Failsafe Ratio) und/oder Informationen be-
züglich der Strommessung nach Cottrell umfasst.

Revendications

1. Élément de test jetable (104) incluant un biocapteur
électrochimique pouvant fonctionner pour faire réa-
gir un échantillon (121) de fluide biologique avec un
ou plusieurs réactifs et pour détecter une caractéris-
tique électrique de l’échantillon (121) pendant la
réaction, et une circuiterie (118, 122) pouvant fonc-
tionner pour recevoir un signal d’entrée sans fil pro-
venant d’un dispositif de mesure (102), le signal
d’entrée sans fil incluant des informations de syn-
chronisation, la circuiterie pouvant en outre fonction-
ner pour utiliser les informations de synchronisation
provenant du signal sans fil en combinaison avec un
circuit incluant l’échantillon (121) pour fournir une
sortie synchronisée d’informations caractéristiques
de l’échantillon et d’informations relatives à la quan-

tité d’échantillon, et pour fournir un signal de sortie
sans fil incluant la sortie synchronisée pouvant être
reçue par le dispositif de mesure (102).

2. Appareil (100) comprenant :

un dispositif de mesure (102), et
un élément de test jetable (104) selon la reven-
dication 1.

3. Appareil (100) selon la revendication 2 dans lequel
la sortie synchronisée inclut en outre des informa-
tions d’étalonnage de l’élément de test (104).

4. Appareil (100) selon la revendication 2 ou 3 dans
lequel la caractéristique électrique est une réponse
de courant.

5. Appareil (100) selon la revendication 2, 3 ou 4 dans
lequel le dispositif de mesure (102) est une unité de
stockage pouvant être portée par l’utilisateur pou-
vant fonctionner pour stocker des informations co-
dées reçues de l’élément de test jetable (104) et
comprenant en outre une unité de traitement (114)
pouvant fonctionner pour recevoir les informations
stockées provenant de l’unité de stockage pouvant
être portée par l’utilisateur et pour traiter les infor-
mations pour fournir des informations relatives à la
glycémie d’un patient.

6. Appareil (100) selon l’une quelconque des revendi-
cations 2 à 5 dans lequel les informations caracté-
ristiques de l’échantillon incluent des informations
indiquant une réponse de courant en fonction du
temps et/ou des informations indiquant une réponse
de courant.

7. Appareil (100) selon l’une quelconque des revendi-
cations 2 à 6 dans lequel les informations relatives
à la quantité d’échantillon incluent des informations
sur la suffisance de la dose d’échantillon et/ou des
informations sur la dose d’échantillon en fonction du
temps.

8. Appareil (100) selon l’une quelconque des revendi-
cations 2 à 7 dans lequel l’élément de test jetable
(104) est une bandelette de test.

9. Procédé comprenant :

la fourniture d’un échantillon (121) de fluide bio-
logique à un élément de test jetable (104) ;
la réaction de l’échantillon (121) avec un réactif
dans l’élément de test (104) ;
la détection d’une caractéristique électrique de
l’échantillon (121) pendant la réaction ;
la réception d’un signal d’entrée sans fil prove-
nant d’un dispositif de mesure (102), le signal
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d’entrée sans fil incluant des informations de
synchronisation ;
l’utilisation des informations de synchronisation
pour fournir une sortie synchronisée incluant
des informations caractéristiques de l’échan-
tillon et des informations relatives à la quantité
d’échantillon ; et
l’émission d’un signal de sortie sans fil incluant
la sortie synchronisée pouvant être reçue par le
dispositif de mesure (102).

10. Procédé selon la revendication 9 comprenant en
outre la réception et le stockage des informations de
sortie synchronisées au niveau du dispositif de me-
sure (102).

11. Procédé selon la revendication 10 comprenant en
outre le transfert des informations reçues et stockées
provenant du dispositif de mesure (102) vers une
unité de traitement.

12. Procédé selon la revendication 11 comprenant en
outre la détermination d’informations sur la concen-
tration en analytes au niveau du dispositif de mesure
(102) ou de l’unité de traitement ou des deux.

13. Procédé selon l’une quelconque des revendications
10 à 12 dans lequel les informations caractéristiques
de l’échantillon incluent des informations indiquant
la concentration en glucose dans le sang.

14. Procédé selon l’une quelconque des revendications
10 à 13 dans lequel le signal d’entrée et/ou le signal
de sortie sans fil inclue des informations de mot de
passe.

15. Procédé selon l’une quelconque des revendications
10 à 14 dans lequel le signal de sortie sans fil inclut
des informations sur le rapport de sécurité intégrée
de Cottrell et/ou des informations sur la mesure du
courant de Cottrell.
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摘要(译)

远程测量系统测量流体样品中分析物的浓度。该系统包括计量装置，该
计量装置可以接收来自测试条的信号或者可选地询问测试条以获得信
息。测试条包括用于接收流体样品的区域，并且电化学地产生在流体样
品内感测到的电流响应。测试条还包括天线和射频信号电路，用于发送
指示待分析的流体样本的电流响应的信号。在一些实施例中，计量装置
接收信号并且可将其转换为可读显示器。由此获得流体样品的远程电化
学分析。
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