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Description

[0001] The invention relates to a portable, patient-op-
erable electronic analytical device for analysis of a med-
ically significant component of a body fluid for self-mon-
itoring by a patient, in particular a blood glucose meas-
uring device. Analytical devices of this type comprise a
device housing, a measuring facility arranged inside the
device housing for carrying out the analysis on a test
element that is inserted through a housing opening into
the analytical device and the measuring facility, and a
processor with software for processing of the measuring
values determined by the measuring facility and for
processing the measuring values to yield analytical
measuring data taking into account calibration values.
[0002] Forqualitative and quantitative analysis of com-
ponents of a liquid sample, in particular of a body fluid
from humans or animals, test methods working with test
elements are used extensively. The test elements gen-
erally contain reagents. In order to perform a reaction,
the test element is contacted with the liquid sample. The
reaction between the liquid sample and the reagent leads
to a change in the test element that is characteristic of
the analysis, and this change is analyzed using a suitable
analytical device. Typically, the analytical device is suit-
able for analysis of a specific type of test element from
a specific manufacturer. The test elements and the an-
alytical device are mutually adapted components and, in
combination, are called an analytical system. Numerous
different types of test elements are known which differ
from each other by their measuring principle and the re-
agents that are used as well as by their structure.
[0003] With regard to the measuring principle, colori-
metric analytical systems are particularly common. In
these systems, the sample reacting with the reagents
contained in the test element leads to a color change that
can be measured visually or by means of a photometric
measuring facility. Moreover, electrochemical analytical
systems have gained great significance, in which the
sample reading with the reagents of the test element
leads to an electrically detectable change (of an electrical
voltage or an electrical current) that is measured with
appropriate measuring electronics. Analytical systems of
this type are also called amperometric systems.

[0004] In many cases, there is a need for regular mon-
itoring of certain analytic blood values. This applies in
particular to diabetics who should self-monitor their blood
glucose levels frequently in order to maintain these levels
within certain nominal limits (ideally, at all times) by suit-
ably adapting their insulin intake via injections or other
means to the strongly varying needs. Accordingly, the
testing of blood coagulation parameters by patient blood
coagulation self-monitoring is also quite common, as is
self-monitoring of blood cholesterol levels.

[0005] A blood glucose measuring device is a meas-
uring device that can be used for qualitative or quantita-
tive determination of the blood glucose content. For this
purpose, it is customary to generate a puncture wound
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in a body, draw a drop of blood, apply the drop of blood
to a test element, and use the test element and the blood
glucose measuring device to determine the blood glu-
cose content or concentration of the drop. However, it is
also conceivable to measure the blood glucose by means
of a continuous measurement, for example with sensors
introduced into the body or by a measurement through
the skin.

[0006] Blood analysis systems should be easy to op-
erate, compact and slim in design, and easy and cheap
to manufacture. These practical requirements have led
and are leading to the development of blood analysis
devices that satisfy these, to some extent contradictory,
requirements to the extent possible.

[0007] Especially in the area of so-called "home mon-
itoring", i.e. where medical laymen perform simple blood
analyses, and, in particular, in the periodical drawing of
blood several times daily by diabetics for monitoring of
their blood glucose concentration, it is important to have
a blood glucose measuring device that is easy and reli-
able to operate and to have an informative and reliable
determination and display of the measuring results.
[0008] Conventional analytical devices are so-called
stand-alone measuring devices. These devices operate
autonomously, self-supporting, and independently. Ac-
cordingly, they comprise a display, a measuring facility,
a power supply, and a complete user interface that can,
for example, comprise a keyboard, a display, a triggering
facility or a user guidance. The application purpose and
properties of devices of this type are fixed with the ex-
ception of occasional adaptation of their firmware.
[0009] Approaches to modular concepts aiming to de-
sign the application range of these devices more versatile
and to make them smaller and cheaper are available.
[0010] From document, WO 89/00024, a modular
physiological measuring system is known, in which var-
ious specific measuring modules, for example an oxy-
gen-measuring module or a blood pressure-measuring
module, can be connected to a central unit. Recently, a
comparable system for the determination of blood glu-
cose has been developed, in which a blood glucose-
measuring module is connected to a PDA. However,
these known system have been found to be disadvanta-
geous in that the technology of the central unit or PDA
is subject to continual technical change by the manufac-
turers such that, due to non-standardized interfaces be-
tween the device and the connected measuring module
being used and because of the ongoing changes of the
hardware platforms, i.e. the further development of proc-
essors and protocols, each and every change made in
the device requires that a new application for approval/
registration of the measuring module for the medical ap-
plication at hand had to be filed and be accompanied by
proof of the operability of the device in combination with
the central unit or PDA.

[0011] US 2005/065464 A1 discloses a portable pa-
tient-operable analytical device for blood glucose meas-
urements. In the art there is a need to utilize the readings
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of such measurements for monitoring or therapeutic pur-
poses and accordingly to provide a means for connecting
the device with other devices.

[0012] WO 01/86403 A2 discloses a portable patient-
operable analytical device with a USB interface that cou-
ples with a conventional USB port on a computer. There
is a need to improve that known device both in increasing
the precision of the measurement and in enhancing the
usability of the device with other devices.

[0013] Itis therefore the object of the invention to cre-
ate an analytical device that is very compact and can be
used by an operator in particularly simple fashion.
[0014] The object is met according to the invention by
an analytical device and an analytical system with the
features of the appended independent patent claims.
Preferred embodiments and developments of the inven-
tion are evident from the dependent patent claims and
the following description and related drawing.

[0015] Since a computer usually has the capability, i.e.
the requisite soft- or firmware, to display the data read-
out from an analytical device, either through the use of
standard software or a specific software adapted to the
analytical device and its analytical measuring data, the
analytical measuring device does not need to have an
intrinsic user interface in preferred embodiments for dis-
playing instructions and/or information for the user for
carrying out an analysis such that the display of such
instructions and/orinformationisimplemented exclusive-
ly by means of amonitor that is connected to the computer
to which the analytical device is connected by means of
the interface.

[0016] Inthe case of wire-based data transmission via
computerinterface, the user of the analytical device must
connect the analytical device to the computer. In princi-
ple, this is feasible by means of a fitting suitable connec-
tion cable. However, in this case the user needs to have
at hand a fitting connection cable and to establish the
connection in order to facilitate communication of the an-
alytical device and the computer. Especially in the case
of manually impaired, ill or visually impaired individuals,
this may be difficult. Moreover, the plug connection con-
tacts of the cable may get contaminated or damaged.
For this reason, according to a preferred feature, the in-
terface of the analytical device is provided in the form of
a male plug contact attached to the housing of the ana-
lytical device which- male plug contact can be directly
connected to a socket of the computer.

[0017] According to an additional advantageous em-
bodiment, itis proposed to provide the computer to which
the analytical device is connected by means of the inter-
face such as to support visually impaired users of the
analytical device. For this purpose, the computer can
comprise, for example, a data output with very large char-
acters on a monitor, a data output or data input facility
with Braille characters or a speech output facility.
[0018] However, the option of displaying the measur-
ing values on a large monitor of a computer instead of
the conventional display element that is directly attached
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to an analytical device and significantly more limited in
terms of the space available for display and the display
quality, provides the advantage of a very large display
not only for visually impaired users. This is because a
user can self-configure the large display very easily and
adapt it to his wishes not only with regard to the size of
the characters, but also with regard to the quantity and
arrangement of the information to be displayed.

[0019] The present invention may comprise one or
more of the features recited in the attached claims, and/or
one or more of the following features and combination
thereof. In one illustrative embodiment, an electronic de-
vice for analysis of a body fluid may comprise a housing
defining a first opening therein, a measuring facility ar-
ranged inside the housing and configured to receive a
test element therein via the first opening, at least one
electrical circuit arranged inside the housing and a multi-
wire connector carried by the housing and electrically
connected to the at least one electrical circuit. The meas-
uring facility may be configured to produce measuring
values relating to a sample of the body fluid received on
the test element. The at least one electrical circuit may
be configured to process the measuring values to yield
analytical data corresponding to a component of the sam-
ple of the body fluid. The multi-wire connector may have
at least one wire defining a voltage supply input to the
electronic device. The multi-wire connector may be con-
figure to be connected to a mating connector of an ex-
ternal electronic device with the at least one wire config-
ured to receive a supply voltage from the external elec-
tronic device.

[0020] The measuring facility may comprise at least
one electrode configured to produce the measuring val-
ues based on an electro-chemical reaction of the body
fluid with the test element. Alternatively, the measuring
facility may comprise an optical detector configured to
produce the measuring values based on at least one op-
tical property resulting from a reaction of the body fluid
withthe testelement. In either case, the measuring facility
may be configured to receive therein the test element
provided in the form of a test strip having the sample of
the body fluid deposited thereon.

[0021] Alternatively, the housing may define a second
opening extending into the measuring facility and being
aligned with the test element when the test element is
received in thefirstopening. In this embodiment, the sam-
ple of the body fluid may be received on the test element
via the second opening in the housing. The multi-wire
connector may be one of a universal serial bus connector
and a firewire interface. The electronic device may not
include a display, and/or it may not include a user inter-
face for providing user input of instructions or information
to the electronic device. The component of the sample
of the body fluid may be one of blood glucose, cholesterol
and a blood coagulation parameter.

[0022] Inanother illustrative embodiment, an electron-
ic device for analysis of a body fluid may comprise a
housing defining a first opening therein, a measuring fa-
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cility arranged inside the housing and configured to re-
ceive a test element therein via the first opening, at least
one electrical circuit arranged inside the housing and a
multi-wire connector carried by the housing and electri-
cally connected to the at least one electrical circuit. The
measuring facility may be configured to produce meas-
uring values relating to a sample of the body fluid received
onthe test element. The atleast one electrical circuit may
be configured to process the measuring values to yield
analytical data corresponding to a component of the sam-
ple of the body fluid. The multi-wire connector may have
at least one wire defining a control input to the electronic
device and be configured to be connected to a mating
connector of an external electronic device with the atleast
one wire configured to receive control signals from the
external electronic device for operating the electronic de-
vice.

[0023] The measuring facility may comprise at least
one electrode configured to produce the measuring val-
ues based on an electro-chemical reaction of the body
fluid with the test element. Alternatively, the measuring
facility may comprise an optical detector configured to
produce the measuring values based on at least one op-
tical property resulting from a reaction of the body fluid
with the testelement. In either case, the measuring facility
may be configured to receive therein the test element
provided in the form of a test strip having the sample of
the body fluid deposited thereon.

[0024] Alternatively, the housing may define a second
opening extending into the measuring facility and aligned
with the test element when the test element is received
in the first opening. In this embodiment, the sample of
the body fluid may be received on the test element via
the second opening in the housing. The multi-wire con-
nector may be one of a universal serial bus connector
and a firewire interface. The multi-wire connector may
be mounted to, and extend from, the housing. The elec-
tronic device may not include a display, and/or it may not
include a user interface for providing user input of instruc-
tions or information to the electronic device. The compo-
nent of the sample of the body fluid may be one of blood
glucose, cholesterol and a blood coagulation parameter.
[0025] In yet another illustrative embodiment, an elec-
tronic device for analysis of a body fluid may comprise a
housing defining a first opening therein, a measuring fa-
cility arranged inside the housing and configured to re-
ceive a test element therein via the first opening, at least
one electrical circuit arranged inside the housing and a
universal serial bus (USB) interface carried by the hous-
ing and electrically connected to the at least one electrical
circuit. The measuring facility, the at least one electrical
circuit and the USB interface may together form a USB
device. The measuring facility may be configured to pro-
duce measuring -values -relating to a sample of the body
fluid received on the test element. The at least one elec-
trical circuit may be configured to process the measuring
values to yield analytical data corresponding to a com-
ponent of the sample of the body fluid.
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[0026] The USB interface may be configured to be
electrically connected to a mating USB interface of either
of a USB host and a USB hub. The USB interface may
be afirst USB connector configured to be electrically con-
nected to a second USB connector of one of a USB host
and a USB hub. The USB host may be one of a personal
computer, a laptop computer and a notebook computer.
Alternatively, the USB interface may be a wireless USB
interface. In any case, the electronic device may not in-
clude a display, and/or it may not include a user interface
for providing user input of instructions or information to
the electronic device. The component of the sample of
the body fluid may be one of blood glucose, cholesterol
and a blood coagulation parameter. The measuring fa-
cility may comprise at least one electrode configured to
produce the measuring values based on an electro-
chemical reaction of the body fluid with the test element.
Alternatively, the measuring facility may comprise an op-
tical detector configured to produce the measuring values
based on at least one optical property resulting from a
reaction of the body fluid with the test element. The USB
interface may be configured to be electrically connected
to a mating USB interface of either of a USB host and a
USB hub.

[0027] Inafurtherillustrative embodiment, an electron-
ic device for analysis of a body fluid may comprise a
housing defining a first opening therein, a measuring fa-
cility arranged inside the housing and configured to re-
ceive a test element therein via the first opening, at least
one electrical circuit arranged inside the housing, a mem-
ory unit arranged inside the housing and having stored
therein instructions for operating the electronic device
and an electrical interface electrically connected to the
at least one electrical circuit. The measuring facility may
be configured to produce measuring values relating to a
sample of the body fluid received on the test element.
The at least one electrical circuit may be configured to
process the measuring values to yield analytical data cor-
responding to a component of the sample of the body
fluid. The electrical interface may be configured for com-
munication with an electrical interface of an external elec-
tronic device configured to execute the instructions
stored in the memory unit to thereby control the electronic
device.

[0028] The electronic device may notinclude a display,
and/or it may not include a user interface for providing
user input of instructions or information to the electronic
device. The component of the sample of the body fluid
may be one of blood glucose, cholesterol and a blood
coagulation parameter. The measuring facility may com-
prise at least one electrode configured to produce the
measuring values based on an electro-chemical reaction
of the body fluid with the test element. Alternatively, the
measuring facility may comprise an optical detector con-
figured to produce the measuring values based on at
least one optical property resulting from a reaction of the
body fluid with the test element.

[0029] In still another illustrative embodiment, an elec-
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tronic device for analysis of a body fluid may comprise a
housing defining an opening therein, a measuring facility
arranged inside the housing and configured to receive a
test element therein via the opening, at least one electri-
cal circuit arranged inside the housing and an interface
configured to transfer information between the electronic
device and an external electronic device. The measuring
facility may be configured to produce measuring values
relating to a sample of the body fluid received on the test
element. The at least one electrical circuit may be con-
figured to process the measuring values to yield analyt-
ical data corresponding to a component of the sample of
the body fluid. The electronic device does not include a
display.

[0030] The electronic device may not include a user
interface for providing user input of instructions or infor-
mation to the electronic device. The component of the
sample of the body fluid may be one of blood glucose,
cholesterol and a blood coagulation parameter. The
measuring facility may comprise at least one electrode
configured to produce the measuring values based on
an electro-chemical reaction of the body fluid with the
test element. Alternatively, the measuring facility may
comprise an optical detector configured to produce the
measuring values based on at least one optical property
resulting from a reaction of the body fluid with the test
element.

[0031] Instillafurtherillustrative embodiment, an elec-
tronic device for analysis of a body fluid may comprise a
housing defining an opening therein, a measuring facility
arranged inside the housing and configured to receive a
test element therein via the opening, at least one electri-
cal circuit arranged inside the housing and an electrical
interface configured to transfer information between the
electronic device and an external electronic device. The
measuring facility may be configured to produce meas-
uring values relating to a sample of the body fluid received
onthetestelement. The atleast one electrical circuit may
be configured to process the measuring values to yield
analytical data corresponding to a component of the sam-
ple of the body fluid. The electronic device does not in-
clude a user interface for providing user input of instruc-
tions or information to the electronic device.

[0032] The electronic device may notinclude adisplay.
The component of the sample of the body fluid may be
one of blood glucose, cholesterol and a blood coagulation
parameter. The measuring facility may comprise at least
one electrode configured to produce the measuring val-
ues based on an electro-chemical reaction of the body
fluid with the test element. Alternatively, the measuring
facility may comprise an optical detector configured to
produce the measuring values based on at least one op-
tical property resulting from a reaction of the body fluid
with the test element.

[0033] Inyetanotherillustrative embodiment, a system
for analyzing a body fluid may comprise a body fluid anal-
ysis device, an electronic device and an electrical inter-
face configured to transfer information between the body
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fluid analysis device and the electronic device. The body
fluid analysis device may comprising a measuring facility
configured to receive a test element therein and config-
ured to produce measuring values relating to a sample
of the body fluid received on the test element, and at least
one electrical circuit configured to process the measuring
values to yield analytical data corresponding to a com-
ponent of the sample of the body fluid. The electronic
device may comprise a processor electrically connected
to a display unit. The processor may be configured to
receive the analytical data from the body fluid analysis
device and to control the display unit to display the ana-
lytical data.

[0034] The electronic device may include a memory
having stored therein instructions for operating the body
fluid analysis device. The processor of the electronic de-
vice may be configured to execute the instructions stored
in the memory to control operation of the body fluid anal-
ysis device. Alternatively, the body fluid analysis device
may include a memory having stored therein instructions
for operating the body fluid analysis device. In this em-
bodiment, the processor of the electronic device may be
configured to receive the instructions from the memory
of the body fluid analysis device and to execute the in-
structions to control operation of the body fluid analysis
device.

[0035] The electrical interface may comprise a first
multi-wire connector associated with the body fluid anal-
ysis device, and a second multi-wire connector associ-
ated with the electronic device. The processor of the elec-
tronic device may be configured to automatically control
operation of the body fluid analysis device, receive the
analytical data from the body fluid analysis device and
control the display unit to display the analytical data, upon
detection of an electrical connection between the first
and second multi-wire connectors. The electrical inter-
face may comprise a universal serial bus interface. In
this embodiment, the body fluid analysis device is a USB
device and the electronic device is a USB host. The body
fluid analysis device may not include a display, and/or it
may not include a user interface for providing user input
of instructions or information to the electronic device. The
component of the sample of the body fluid may be one
of blood glucose, cholesterol and a blood coagulation
parameter. The electronic device may be one of a per-
sonal computer, a laptop computer and a notebook com-
puter. The body fluid analysis device further may com-
prise a USB connector electrically connected to the at
least one electrical circuit, wherein the body fluid analysis
device is a USB device and the electronic device is a
USB host.

[0036] The invention is illustrated in the following
based on an exemplary embodiment that is shown in the
figures. The particularities described therein can be used
separately or in combination in order to create preferred
developments of the invention. In the figures:

Fig. 1 is a diagram of one illustrative embodiment of
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a system for analyzing a body fluid.
Fig. 2  shows an illustrative embodiment of an analyt-
ical device 1 for the analysis of body fluids ac-
cording to the invention.
Fig. 3  is a schematic diagram of one illustrative em-
bodiment of the analytical device 1 illustrated
in Fig. 2.

[0037] Referring now to figure 1, a diagram of one il-
lustrative embodiment of a system 10 for analyzing a
body fluid is shown. In the illustrated embodiment, the
system 10 includes an analytical device 1 in the form of
a body fluid analysis device that is configured to be elec-
trically connected to an electronic device 28 via an elec-
trical interface indicated generally at 25. The analytical
device 1 includes a measuring facility that is configured
to receive therein a test element 7, e.g., as illustrated by
the directional arrow "A", on which a sample of the body
fluid is received. As will be described in greater detail
hereinafter with reference to figure 3, the measuring fa-
cility is generally configured to produce measuring values
relating to the sample of body fluid received on the test
element 7. The analytical device 1 further includes at
least one electrical circuit that is configured to process
the measuring values to yield analytical data correspond-
ing to a component of the sample of the body fluid. The
analytical device 1 may generally be any electronic de-
vice configured to analyze a sample of a body fluid to
determine at least one components thereof. Example im-
plementations of the analytical device 1 include, but
should not be limited to, a blood glucose measuring de-
vice, a body fluid cholesterol measuring device and a
blood coagulation parameter measuring device.

[0038] The electronic device 28 includes a convention-
al processor 30 that is electrically connected to a con-
ventional display device or unit 32, a conventional mem-
ory device or unit 34, and a conventional keyboard or
keypad 36. The electronic device 28 may further include
a conventional point and select device 38, one or more
conventional speakers 40 and/or a conventional micro-
phone 42, each electrically connected to the processor
30 as shown by dashed-line representation in figure 1.
The electronic device 28 may generally be any proces-
sor-based electronic device, portable or otherwise, that
carries its own source of electrical power, e.g., a dedi-
cated voltage source (not shown), and/or that includes a
hardwire interface (not shown) configured to be electri-
cally connected to a suitable source of electrical power.
Example implementations of the electronic device 28 in-
clude, butare notlimited to, a conventional personal com-
puter (PC), a conventional laptop or notebook computer,
aconventional hand-held electronic device such as a per-
sonal data assistant (PDA), or the like.

[0039] With any implementation of the analytical de-
vice 1 for analyzing body fluids and electronic device 28,
an electrical interface 25 is provided to electrically con-
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nect the devices 1 and 28. Generally, the electrical inter-
face 25 is a multi-wire, hardwire interface, and in this
regard the analytical device 1 includes an electrical con-
nector 24 configured to be electrically connected to an-
other electrical connector 26 of the electronic device 28.
In the illustrated embodiment, the electrical connectors
24 and 26 are provided in the form of conventional uni-
versal serial bus (USB) connectors, although the electri-
cal interface 25 and electrical connectors 24, 26 may
alternatively be configured as a conventional wire-based
serial interface, parallel interface, firewire interface or
other conventional wire-based electrical interface.
[0040] In the specific exemplary embodiment illustrat-
edin figure 1, the electrical connector 24 of the analytical
device 1 is a male, Type-A USB connector and the elec-
trical connector 26 of the electronic device 28 is a corre-
sponding Type-A USB port. In any case, with the electri-
cal interface 25 implemented in the form of a USB inter-
face, the electronic device 28 acts as a "USB host", and
the analytical device 1 as a "USB device", meaning that
the electronic device 28 controls operation of the analyt-
ical device 1in accordance with a conventional USB com-
munications protocol carried out over the USB interface
25. The electronic device 28 automatically detects the
analytical device 1 when electrical connection is made
between the electrical connectors 24 and 26, and if the
device 1 has not been connected to the device 28 before,
the operating system of the device 28 loads an appropri-
ate driver that is either already resident on the device 28
or is obtained from an external source such as from the
device 1 itself. In any case, when the appropriate device
driver is loaded onto the electronic device 28, the device
28 then activates the device 1, establishes communica-
tion with the device 1 according to a conventional USB
communications protocol, and thereafter controls oper-
ation of the device 1 via conventional a USB communi-
cations protocol. lllustratively, USB communications may
be carried according to a conventional USB version 2.0
standard, although other conventional USB protocols
may be used. Generally, USB devices are "hot-swappa-
ble", meaning that they can be connected and discon-
nected at any time without having to restart or reboot
either device 1 or 28.

[0041] In the illustrated embodiment, electrical con-
nection is made between the analytical device 1 and the
electronic device 28 by simply inserting male, Type-A
USB connector 24 into the Type-A USB port 26 as illus-
trated by the directional arrow "B". Alternatively, a con-
ventional USB hub 27 may be interposed between the
connectors 24 and 26 to allow the electronic device 28
to act as a USB host to multiple USB devices via a the
single USB port 26. In this case, the hub 27 includes an
electrical connector configured to be electrically connect-
ed to the USB port 26 of the electronic device 28, typically
via ahardwire cable, asillustrated by the directional arrow
"C", and also includes an electrical connector configured
to be electrically connected to the electrical connector 24
of the analytical device 1, as illustrated by the direction
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arrow "D", which may or may not be accomplished via a
hardwire cable. Generally, when hardwire cabling is used
in a USB interface, the connector/port combination on
the host-side is typically a conventional Type-A USB con-
nector/port combination and the connector/port combi-
nation on the device-side is a conventional Type-B USB
connector. Thus, in cases where a hub 27 is used, the
electrical connector on the hub 27 to which the USB port
26 of the electronic device 28 is connected will typically
be a conventional Type-B USB connector or port. Like-
wise, if a hardwire cable is used to connect the device 1
to the hub 27, the electrical connector on the hub 27 to
which the USB connector 24 of the device 1 connects
will typically be a conventional Type-A port and the elec-
trical connector 24 on the analytical device 1 will typically
be a conventional Type-B USB connector or port.
[0042] Intheillustrated embodiment, the USB connec-
tors 24 and 26 are implemented as "standard" USB con-
nectors, wherein a standard Type-A or Type-B USB con-
nector or port has four connections; one being a voltage
bus, one being a ground reference and two forming a
pair of differential data connections, D+ and D-, for con-
ducting communications according to a conventional
USB communications protocol. Thus, the connectors 24
and 26 each have a voltage bus connection, a ground
connection and two data transfer connections. Alterna-
tively, the USB connectors 24 and 26 may be provided
in the form of "mini" USB connectors, wherein a mini-
USB connector or port has five connections; the four pre-
viously described for a standard USB connector and an
additional "ID" connection. In either case, the voltage bus
of the connector 26 carried by the electronic device 28
is connected to a supply voltage, Vg, internal to the elec-
tronic device 28. The analytical device 1, in the illustrated
embodiment, does not have an internal voltage source
orother source of electrical power, and instead the supply
voltage, Vg, provides the sole source of electrical power
for analytical device 1 when electrical connection is made
between the devices 1 and 28. In another example, not
forming part of the claimed invention, the USB connec-
tors 24 and 26 may be wireless USB connectors, and in
this example the analytical device 1 will require a dedi-
cated voltage source such as one or more conventional
batteries.

[0043] Referring now tofigure 2, anillustrative embod-
iment of the analytical device 1 of figure 1 is shown. The
device 1 is generally an electronic device configured to
analyze a body fluid, and may illustratively be implement-
ed, as described hereinabove, in the form of a portable,
patient-operable blood glucose measuring device for
self-monitoring of blood glucose values by the patient. In
the illustrated embodiment, the device 1 comprises a
housing 3 provided approximately in the design of a con-
ventional USB stick and has a standardized, wire-based
USB connector 24 as USB interface 4 that is provided in
the form of a male, Type-A USB connector mounted to
and extending from the housing 3 of the device 1. A con-
ventional protective cap 5 may be provided to protect the
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electrical connector 24 from damage during periods of
non-use.

[0044] One or more components of the body fluid are
determined by analyzing a sample of a body fluid of the
patient, e.g., blood, which is applied to a test field 6 of
the testelement 7. The test element 7 is inserted through
a slit opening 8 in the housing 3 that leads to a measuring
facility arranged in the housing 3, as indicated by the
directional arrow A. In one exemplary embodiments, the
body fluid is deposited or otherwise received on the test
field 6 of the test element 7, and the test element 7 is
then inserted, via the opening 8, into the measuring fa-
cility arranged in the housing 3. Alternatively, the housing
3 may define a second opening 9 therein that also leads
to the measuring facility and that generally aligns with
the test field 6 when the test element 7 is inserted, via
the opening 8, into the measuring facility arranged in the
housing 3. In this embodiment, the test element 7 is first
inserted into the measuring facility as just described, and
the body fluid is then deposited or otherwise received on
the test field 6 via the opening 9.

[0045] Numerous different types of test elements 7 are
known which differ from each other by their measuring
principle and/or reagents that are used, as well as by
their structure. With regard to the measuring principle
carried out in the measuring facility, any conventional
body fluid analytical technique may be used. As one ex-
ample, optical analytical systems are generally known
and commonly used to analyze body fluids, e.g., blood.
In these conventional systems, the sample of the body
fluid reacting with the reagents contained in the test el-
ement 7 produces an optically detectable change that
can be measured visually and/or via an optical detection
system. Examples of conventional optical analytical sys-
tems include, but are not limited to, colorimetric analytical
systems, wherein the body fluid sample reacting with the
reagents contained in the test element 7 leads to a color
change that can be measured visually or by means of a
conventional photometric measuring facility, reflectance-
type analytical systems wherein the body fluid sample
reacting with the reagents contained in the test element
7 leads to changes in the reflectance properties of the
sample that can be measured by a conventional reflect-
ance measuring facility, and fluorescence or phospho-
rescence-type analytical systems wherein the body fluid
sample reacting with the reagents contained in the test
element is illuminated which leads to a resulting visible
emission that can be measured by a suitable convention-
al fluorescence or phosphorescence measuring facility.
[0046] Moreover, electrochemical analytical systems
are also known, and in such systems the body fluid sam-
ple reacting with the reagents of the test element 7 leads
to an electrically detectable change (e.g., of an electrical
voltage or an electrical current) that is measured with
appropriate -conventional--measuring-electronics- in-
cluding, for example, one or more conductive electrodes.
Analytical systems of this type are generally called am-
perometric systems. The measuring facility contained in
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the housing 3 may, for example, be a colorimetric or elec-
trochemical measuring facility, and in any case the meas-
uring facility is configured to produce measuring values
relating to the sample of the body fluid received on the
test element 7.

[0047] An electronic analytical device 1 of the type
shown in figure 2 is, for example, a blood glucose meter
2, a cholesterol measuring device or a blood coagulation
parameter measuring device. The analytical device 1
shown in figure 2 is a portable, patient-operable blood
glucose measuring device 2 for self-monitoring of blood
glucose values by the patient. It comprises a housing 3
provided approximately in the design of an USB stick and
has a standardized, wire-based USB interface 4 that is
provided in the form of a male plug contact on the housing
3 of the analytical device 1. The plug contact of the USB
interface 4 can be covered by a protective cap 5.
[0048] A measuring facility for carrying out a blood glu-
cose determination is arranged in the housing 3 of the
blood glucose measuring device 2. The blood glucose
values are determined by means of a drop of the patient’s
blood, which is then applied to a test field 6 of a test
element 7. The test element 7 can be inserted through a
slit 8 in the housing 3 into the blood glucose measuring
device 2 and the measuring facility situated therein by
means of a motion indicated by the direction of the arrow.
A measuring facility of this type can, for example, be a
colorimetric or electrochemical measuring facility. In oth-
er embodiments, the test elements 7 are situated in the
housing 3, for example in the form of cartridges, and are
wetted by the drop of blood through an opening 9 in the
housing 3.

[0049] A blood glucose measuring device 2 carries out
the blood glucose determination by means of a processor
and transmits the analytical measuring data thus deter-
mined via the USB interface 4 to a computer.

[0050] In order to connect the analytical device 1 to a
computer (not shown in figure 2) by means of the USB
interface 4, the USB plug of the analytical device 1 is
plugged into the corresponding USB socket of the com-
puter. By this means, it is feasible to transmit data from
the analytical device 1 to the computer in order to display
operating parameters or analytical measuring data of the
analytical device 1 by means of the computer. Moreover,
it is also feasible to transmit data from the computer to
the analytical device 1 via the USB interface 4 such that
the analytical device 1 can be operated by means of the
computer, for example in order to configure the analytical
device 1 or to trigger certain actions of the analytical de-
vice 1, in particular the carrying out of an analysis with a
test element 7 that is inserted into the analytical device
1. Preferably, the analytical device 1 can be fully or nearly
fully operated by means of the computer.

[0051] A wire-based computer interface of the compu-
ter can, for example, be a serial interface, a parallel in-
terface, a firewire interface or, preferably, a

[0052] USB interface 4. The USB interface 4 is pre-
ferred since it is very common, requires little space, and
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facilitates rapid data transmission.

[0053] Preferably, the blood glucose measuring device
2 does not comprise an intrinsic user interface for oper-
ating the blood glucose measuring device 2 such that the
operation of the blood glucose measuring device 2 for
carrying out an analysis on a test element 7 that is in-
serted into the blood glucose measuring device 2 is im-
plemented exclusively by the computer to which the
blood glucose measuring device 2 is connected by
means of the USB interface 4, for example by the key-
board of the computer, and thus without input element
on the blood glucose measuring device 2.

[0054] Preferred embodiments dispense altogether
with a user interface for operating the blood glucose
measuring device 2, for example dispense with a key-
board. In this case, the computer to which the blood glu-
cose measuring device 2 is connected recognizes when
a test element 7 is being inserted into the blood glucose
measuring device 2 and automatically starts-up the
measurement and the display of the measuring result,
for example on the monitor of the computer without this
requiring an input of the user on a user interface.
[0055] Moreover, the blood glucose measuring device
2 does not comprise an intrinsic user interface for dis-
playing analytical measuring data that was determined
in an analysis by the blood glucose measuring device 2
such that the display of the analytical measuring data
determined in an analysis is implemented exclusively by
the computer to which the blood glucose measuring de-
vice 2 is connected by means of the USB interface 4, for
example by a monitor of the computer.

[0056] The computertowhichthe blood glucose meas-
uring device 2 is connected can be used also for docu-
menting other self-monitoring data of the user which the
computer reads-out from the blood glucose measuring
device 2 or which are entered by the user. Self-monitoring
data of this type can be relevant data for the monitoring,
diagnosis or therapy of the blood glucose disease, such
as type, time, and quantity of meals ingested, physical
activities, insulin quantities administered or other rele-
vant events.

[0057] Inorderforthe history of his data to be available
to the user of the analytical device 1, even when it is
connected to other or various computers, it can be ad-
vantageous for the analytical device 1 to comprise a
measuring value memory in which the computer can
store measuring values and, if applicable, times (date
and time of day of the measurement) or calibration data.
This allows the user to connect the analytical device 1 to
other computers and read-out, display or analyze his pre-
vious measuring values.

[0058] Inpreferred embodiments, the analytical device
1 does not comprise an intrinsic or integrated power sup-
ply such that it is supplied with power exclusively by the
computer to which it is connected by means of the USB
interface 4.

[0059] Upon connecting the analytical device 1 to the
computer by means of the USB interface 4, the computer
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automatically recognizes the newly connected hardware
and loads the necessary pre-installed drivers and appli-
cation programs for read-out of the data from the analyt-
ical device 1 and for operation of the analytical device 1
by the computer. In order to render the analytical device
1 universally operable, i.e. without pre-configuration of
the corresponding computer, and thus provide for its use
on any computer, the analytical device 1 comprises a
memory in which the software required for operation of
the analytical device 1 is stored, and can provide this
software to be read-out by the computer via the interface
of the analytical device 1 when the analytical device 1
becomes connected to a computer.

[0060] However, in other embodiments it can also be
advantageous not to require any specific drivers and/or
specific software and for the analytical device 1 to be
read-out with standard software, for example a browser
such as Windows Explorer, which is customarily Installed
on a computer. In this case, the analytical device can be
operated very universally on the majority of computers
without any need for pre-configuration of the computer.
[0061] Referring now to figure 3, a schematic diagram
of one illustrative embodiment of the analytical device 1
of figure 2 is shown. In the illustrated embodiment, which
is generally representative of a cross-sectional view
along a longitudinal axis of the device 1, the opening or
slit 8 in the housing 3 is shown leading to a measuring
facility 60 which may be implemented in any of the forms
described hereinabove. The measuring facility 60 is elec-
trically connected to conventional signal processing cir-
cuitry 62 which is, in turn, electrically connected to the
electrical connector 24. The voltage supply line and the
ground reference line of the connector 24 are electrically
connected to supply voltage and ground reference in-
puts, V4 and GND respectively, of the signal processing
circuitry 62. The communication lines, e.g., D+ and D-,
ofthe electrical connector 24 are likewise electrically con-
nected to the signal processing circuitry 62.

[0062] In embodiments were the measuring facility 60
includes one or more electrical components requiring a
supply voltage for operation, the voltage supply line and
the ground reference line of the electrical connector 24
are also electrically connected to the measuring facility
as shown by dashed line representation in figure 3. As
discussed hereinabove, the analytical device 1 does not
include a voltage supply, and any electrical power re-
quired for operation of the device 1 is supplied by the
electronic device 28 via the electrical interface 25. In par-
ticular, the multi-wire electrical connector 24 has at least
one wire that defines a voltage supply input to the ana-
lytical device 1, and the electrical connector 24 config-
ured to bye connected to a mating connector 26 of the
external electronic device 28 with the at least one wire
making electrical contact with the voltage supply line, Vg,
of the electrical connector 26 so as to receive the supply
voltage from the electronic device 28.

[0063] The signal processing circuitry 62 includes at
least one electrical circuit that is arranged inside the
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housing 3 and configured to process the measuring val-
ues produced by the measuring facility 60 in a conven-
tional manner to yield analytical data corresponding to a
component, e.g., blood glucose concentration, of the
sample of the body fluid received on the test element 7.
The analytical data is then provided by the signal
processing circuitry 62 to the electronic device 28 via the
electrical interface 25 as shown and described with re-
specttofigure 1. Inembodiments of the system 10 where-
in the electrical interface 25 is a USB interface as de-
scribed in detail hereinabove, the signal processing cir-
cuitry 62 will typically, although not necessarily, include
a conventional processor circuit, such as a microproces-
sor. Such a processor is configured to process the meas-
uring values produced by the measuring facility 60 to
yield the analytical data, to also communicate with the
processor 30 of the electronic device 28 via the USB
interface 25 in accordance with a conventional USB com-
munications protocol, and to act upon instructions re-
ceived from the processor 30.

[0064] In other embodiments, the signal processing
circuitry 62 may or may not include a conventional proc-
essor circuit, but will in any case include appropriate cir-
cuitry configured to process the measuring values pro-
duced by the measuring facility 60 and to act upon in-
structions provided by the processor 30 of the electronic
device 28. In any case, the multi-wire electrical connector
24 carried by the housing 3 and electrically connected to
the signal processing circuitry 62, has at least one wire
(two shown in figures 1 and 3) defining a control input to
the analytical device 1. When the multi-wire electrical
connector 24 is connected to the mating connector 26 of
the electronic device 28 to establish the electrical inter-
face 25, the control input to the analytical device 1 is
electrically connected to the processor 30 and may re-
ceive control signals from the processor 30 of the elec-
tronic device 28 for operating the analytical device 1.
[0065] The signal processing circuitry 62 may, in some
embodiments, include a memory unit 64 arranged inside
the housing 3, and the memory unit 64 may have stored
therein instructions for operating the analytical device 1.
In such embodiments, the signal processing circuitry 62
may include a processor configured to execute the in-
structions stored in the memory unit 64 to operate the
analytical device 1 as described herein. Alternatively, the
processor 30 of the electronic device 28 may, after the
electrical interface 25 is established between the devices
1 and 28, retrieve the instructions from the memory unit
64 and execute the instructions to operate and control
the analytical device 1 as described herein.

[0066] With the system 10 illustrated and described
herein, data may generally be provided from the analyt-
ical device 1 to the electronic device 28 via the electrical
interface 25, and the processor 30 of the electronic device
28 may be configured to process such data and control
the display unit 32 to display operating parameters and/or
analytical data provided by the analytical device 1. Like-
wise, data in the form of instructions or control signals
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may be provided by the processor 30 of the electronic
device 28 to the analytical device 1 via the electrical in-
terface 25 such that the processor 30 of the electronic
device 28 can control operation of the analytical device
1, for example in order to configure the analytical device
1 and/or to trigger certain actions of the analytical device
1, in particular the carrying out of an analysis of a test
element7 thatisinserted into the device 1. In this manner,
the analytical device 1 can be partially or fully controlled
and operated by the processor 30 of the electronic device
28.

[0067] In the exemplary embodiments illustrated and
described herein, it will be noted that the analytical device
1 does not include an intrinsic user interface for providing
user input of instructions or information to the analytical
device 1 such as for operating the device 1. Rather, op-
eration of the analytical device 1 in carrying out an anal-
ysis on a test element 7 that is inserted into the device 1
is controlled exclusively by the electronic device 28. For
example, the processor 30 of the electronic device 28
may illustratively be programmed to recognize, after the
electronic device 28 is electrically connected to the an-
alytical device 1 via the electrical interface 25, when a
test element 7 is being inserted into the device 1, and to
then automatically command start-up of the measure-
ment and the display of the measuring result, for exam-
ple, on the display unit 32 of the computer without this
requiring an input of the user on any user interface. In
such embodiments, the system 10 may dispense alto-
gether with any type of user interface for controlling and
operating the device 1. In alternative embodiments, any
user input that may be required or that may be useful to
the operation of the device 1 may be entered by the user
via the keyboard or keypad 36 and/or point and select
device 38, or alternatively via a microphone 42 in em-
bodiments of the electronic device 28 that are configured
to receive and act upon voice commands from the user.
[0068] In the exemplary embodiments illustrated and
described herein, it will be further be noted that the an-
alytical device 1 does not include an intrinsic user inter-
face for displaying or otherwise conveying analytical data
determined by the device 1. Rather, display or other con-
veyance of analytical data determined by the analytical
device 1is carried out exclusively by the electronic device
28. For example, the processor 30 of the electronic de-
vice 28 may illustratively be programmed to receive via
the electrical interface 25 analytical data from the ana-
lytical device 1 resulting from analysis of a sample of
body -fluid received on a test element 7, and to present
this analytical data to the patient using only data present-
ing components of the electronic device 28. In one em-
bodiment, for example, the processor 30 may control the
display unit 32 to display thereon the analytical data in
textual and/or graphic form. Alternatively or additionally,
the processor 30 may control the speaker 40, in embod-
iments of the electronic device 28 that include a speaker
40, to audibly convey the analytical data to the patient.

[0069] The electronic device 28 to which the analytical
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device 1 is connected may also be used also for docu-
menting other self-monitoring data of the patient which
the electronic device 28 may import from the analytical
device 1 and/or which may be entered into the electronic
device 28 by the patient. Self-monitoring data of this type
can be relevant, for example, for the monitoring, diagno-
sis or therapy of the blood glucose disease, such as type,
time, and quantity of meals ingested, physical activities,
insulin quantities administered and/or other relevant
events.

[0070] In order for the history of such data to be avail-
able to the user of the analytical device 1, particularly
when the device 1 may be connectable to multiple differ-
ent electronic devices, it may be desirable to include the
memory unit 64 in signal processing circuitry 62. In such
cases, the processor of any electronic device that the
analytical device 1 may electrically connect to can then
be configured to store analytical data, calibration data
and/or other data (e.g., date and time of day of the meas-
urement) in the memory unit 64 of the analytical device
1. This allows the user to connect the analytical device
1 to more than one electronic device for the purpose of
importing, displaying and/or analyzing any one or more
of the stored analytical data values.

[0071] As described hereinabove, the processor 30 of
the electronic device 28 operates to automatically rec-
ognize the analytical device 1 when itis connected to the
electronic device 28 via a USB interface 25. The proces-
sor 30 then loads the necessary pre-installed drivers and
application programs for importing data from the device
1 and for controlling operation of the device 1 by the elec-
tronic device 28. In order to render the analytical device
1 universally operable, i.e., without pre-configuration of
the corresponding electronic device 28, and thus provide
for its use with any electronic device 28, the signal
processing circuitry 62 of the device 1 may include the
memory unit 62 having stored therein instructions in the
form of software required for controlling operation of the
device 1. In this embodiment, the processor 30 of any
electronic device 28 to which the analytical device 1 is
connected may be operable to import this software from
the memory unit 64 and then execute the imported soft-
ware to control operation of the device 1.

[0072] However, in other embodiments it may be de-
sirable not to require any specific drivers and/or specific
software for controlled operation of the analytical device
1, and for the analytical data determined by the device 1
toinstead be imported from the device 1 by the electronic
device 28 using standard software, for example a brows-
er such as Windows Explorer or Microsoft Internet Ex-
plorer, which may be previously installed on the electron-
ic device 28, such as when the electronic device 28 is
implemented in the form of a PC, laptop or notebook com-
puter. Inthis case, the analytical device 1 can be operated
universally by the majority of computers without any need
for pre-configuration of the computer.
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List of reference numbers

[0073]

1 analytical device

2 blood glucose measuring device
3 housing

4 USB interface

5 protective cap

6 test field

7 test element

8 slit

9 opening

10 system

24 electrical connector of 1
25 electrical interface 26 electrical connector of 28
27 hub

28 electronic device

30 processor

32 display

34 memory

36 keyboard

60 measuring facility

62 signal processing circuitry
64 memory

A arrow (7-1)

B arrow (24.-26)

C arrow (27-26)

D arrow (27-24)

Vs supply voltage

GND  ground

D+ communication line

D- communication line
Claims

1. Portable, patient-operable analytical device (1) for

analysis of a medically significant component of a
body fluid for self monitoring by a patient, in particular
a blood glucose measuring device (2), comprising
a device housing (3),

a measuring facility arrange inside the device hous-
ing (3) for carrying out the analysis on a test element
(7), that is inserted through a housing opening. (8)
into the analytical device (1) and the measuring fa-
cility,

wherein the analytical device (1) is configured to car-
ry out the analysis on a mutually adapted test ele-
ment (7) that contains a reagent, such that when the
test element (7) is contacted with a liquid sample of
the body fluid the reaction between the liquid sample
and the reagentleads to a change in the test element
(7) that is characteristic of the analysis, wherein the
analytical device (1) is adapted to analyze the
change in the test element (7) when it is inserted
through the housing opening (8) into the analytical
device. (1), and
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a processor with software for processing of the
measuring values determined by the measuring fa-
cility and for processing the measuring values, to
yield analytical measuring data taking into account
calibration values,

characterized in that

the analytical device (1) comprises a standardized,
wire-based computer interface by means of which

- the analytical device (1) can be operated by a
computer,

- the analytical measuring data can be transmit-
ted from the analytical device (1) to the compu-
ter, and

- the analytical device (1) can be supplied with
electrical power by the computer,

and in that it comprises a memory in which the soft-
ware required for operation of the analytical device
(1) is stored, and can provide this software to be
read-out by the computer via the interface of the an-
alytical device (1) when the analytical device (1) be-
comes connected to the computer.

Analytical device (1) according to claim 1, charac-
terized in that the sample reacting with the reagent
contained in the test element (7) leads to an optically
detectable change, e.g. a color change, thatis meas-
ured by means of a photometric measuring facility
of the analytical device (1), or to an electrically de-
tectable change, e.g. of an electrical voltage or an
electrical current, that is measured with measuring
electronics of the analytical device (1).

Analytical device (1) according to claim 2, charac-
terized in that the sample reading with the reagent
contained in the test element (7) leads to an optically
detectable change, e.g. a color change, thatis meas-
ured by means of a photometric measuring facility
of the analytical device (1), wherein the measuring
facility comprises an optical detector configured to
produce a measuring value based on at least one
optical property resulting from the reaction of the
body fluid with the test element (7).

Analytical device (1) according to claim 2, charac-
terized in that the sample reacting with the reagent
of the test element (7) leads to an electrically detect-
able change, e.g. of an electrical voltage or an elec-
trical current, that is measured with measuring elec-
tronics of the analytical device (1), wherein the meas-
uring facility comprises at least one electrode con-
figured to produce the measuring values based on
an electro-chemical reaction of the body fluid with
the test element (7).

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that the measuring
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facility is configured to receive wherein the test ele-
ment (7) provided in the form of a test strip having
the sample of the body fluid deposited thereon.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that the operation
of the analytical device (1) is controlled by the com-
puter via a USB communications protocol.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that the interface
is a USB (4) or firewire interface.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that the interface
of the analytical device (1) is provided in the form of
a male plug contact that is attached on the housing
(3) of the analytical device.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that the measuring
facility is a colorimetric or electrochemical measuring
facility.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that it does not
comprise an intrinsic user interface for operating the
analytical device (1) such that the operation of the
analytical device (1) for carrying out an analysis on
a test element (7) that is inserted into the analytical
device (1) is implemented exclusively by the com-
puter to which the analytical device (1) is connected
by means of the interface.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that it does not
comprise an intrinsic user interface for displaying in-
structions and/or information for the user for carrying
out an analysis such that the display of such instruc-
tions and/or information is implemented exclusively
by means of a monitor that is connected to the com-
puter to which the analytical device (1) is connected
by means of the interface.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that it does not
comprise an intrinsic user interface for displaying an-
alytical measuring data that was determined in an
analysis by the analytical device (1) such that the
display of the analytical measuring data determined
in an analysis is implemented exclusively by the
computer to which the analytical device (1) is con-
nected by means of the interface.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that it does not
comprise an intrinsic or integrated power supply
such that it is supplied with power exclusively by the
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computer to which it is connected by means of the
interface.

Analytical device (1) according to any one of the pre-
ceding claims, characterized in that it is a blood
glucose meter (2), a cholesterol measuring device
or a blood coagulation parameter measuring device.

Analytical system for analyzing a medically signifi-
cant component of a body fluid, comprising

- a portable, patient-operable analytical device
(1) according to any one of the claims 1 to 14,
in particular a blood glucose measuring device
@),

- and mutually adapted test elements (7) that
can be analyzed by the analytical device (1) for
the purpose of carrying out an analysis by in-
serting a test element (7) through a housing
opening (8) into the analytical device (1) and the
measuring facility, and

- a computer allowing the analytical device (1)
to be connected by means of the interface,

wherein the computer is provided for operation of
the analytical device (1) connected thereto without
input of commands by the user on a user interface,
for example by means of a keyboard, whereby, upon
insertion of a test element (7) into the analytical de-
vice (1), the measurement is started-up automatical-
ly and the display of the measuring result is imple-
mented, for example on the monitor of the computer,
without an input of the user on a user interface being
required.

Patentanspriiche

1.

Tragbares, von einem Patienten bedienbares Ana-
lysegerat (1) zum Analysieren eines medizinisch be-
deutsamen Bestandteils einer Korperflissigkeit fur
die Patienten-Selbstkontrolle, insbesondere Blutg-
lukosemessgerat (2), umfassend

ein Gerategehause (3),

eine in dem Gerategehduse (3) angeordnete Mes-
seinrichtung zum Durchfiihren der Analyse an einem
durch eine Gehausedffnung (8) in das Analysegerat
(1) und die Messeinrichtung eingeflihrten Testele-
ment (7),

wobei das Analysegerat (1) dazu ausgebildet ist, die
Analyse mit einem wechselseitig aufeinander abge-
stimmten Testelement (7) durchzufiihren, das ein
Reagenz enthélt, so dass, wenn das Testelement
(7) mit einer flissigen Probe der Kérperflissigkeit in
Kontakt gebracht wird, die Reaktion zwischen der
flissigen Probe und dem Reagenz zu einer fur die
Analyse charakteristischen Anderung des Testele-
ments fiihrt, wobei das Analysegerat (1) zum Ana-
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lysieren der Anderung an dem Testelement (7) aus-
gebildet ist, wenn es durch die Gehausedffnung (8)
in das Analysegerat (1) eingefiihrt wird, und

einen Prozessor mit Software zum Verarbeiten der
von der Messeinrichtung ermittelten Messwerte und
zum Aufbereiten von Analysemessdaten aus den
Messwerten unter Berlcksichtigung von Kalibrati-
onswerten,

dadurch gekennzeichnet, dass

das Analysegerat (1) eine standardisierte, drahtge-
bundene Computer-Schnittstelle aufweist, mittels
der

- das Analysegerat (1) von einem Computer aus
bedienbar ist,

- die Analysemessdaten von dem Analysegerat
(1) an den Computer Ubertragbar sind und

- das Analysegerat (1) von dem Computer aus
mit Strom versorgbar ist,

und dass es einen Speicher aufweist, indem die zum
Betrieb des Analysegerates (1) erforderliche Soft-
ware abgespeichert ist und diese Software beim An-
schlieflen des Analysegerates (1) an einen Compu-
ter von dem Computer ber die Schnittstelle des
Analysegerates (1) auslesbar ist.

Analysegerat (1) nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Reaktion von Probe und
dem in dem Testelement (7) enthaltenen Reagenz
zu einer optisch messbaren Anderung, z.B. einer
Farb&nderung, fihrt, die mittels einer fotometrischen
Messeinrichtung des Analysegerates (1) gemessen
wird, oder zu einer elektrisch messbaren Anderung,
z.B. einer elektrischen Spannung oder eines elektri-
schen Stromes, fiihrt, die mittels einer Messelektro-
nik des Analysegerates (1) gemessen wird.

Analysegerat (1) nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Reaktion von Probe und
dem in dem Testelement (7) enthaltenen Reagenz
zu einer optisch messbaren Anderung, z.B. einer
Farb&nderung, fihrt, die mittels einer fotometrischen
Messeinrichtung des Analysegerates (1) gemessen
wird, wobei die Messeinrichtung einen optischen De-
tektor umfasst, der dazu ausgebildetist, einen Mess-
wert zu erzeugen, der auf wenigstens einer opti-
schen Eigenschaft basiert, die aus der Reaktion der
Korperflissigkeit mit dem Testelement (7) resultiert.

Analysegerat (1) nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Reaktion von Probe und
dem in dem Testelement (7) enthaltenen Reagenz
zu einer elektrisch messbaren Anderung, z.B. einer
elektrischen Spannung oder eines elektrischen Stro-
mes, fihrt, die mittels einer Messelektronik des Ana-
lysegerates (1) gemessen wird, wobei die Messein-
richtung wenigstens eine Elektrode umfasst, die da-
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zu ausgebildet ist, die Messwerte auf Basis einer
elektrochemischen Reaktion der Korperflissigkeit
mit dem Testelement (7) zu erzeugen.

Analysegerat (1) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Messeinrichtung zum Aufnehmen des Testelements
(7) ausgebildet ist, das in Form eines Teststreifens
bereitgestellt wird, auf den die Probe der Kérperflis-
sigkeit aufgebracht ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Bedienung des Analysegerats (1) von dem Compu-
ter Uber ein USB-Kommunikations-Protokoll gesteu-
ert wird.

Analysegerat (1) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Schnittstelle eine USB- (4) oder Firewire-Schnittstel-
le ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Schnittstelle des Analysegerates (1) als an dem Ge-
hause (3) des Analysegerates angeformter mannli-
cher Steckkontakt ausgebildet ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass die
Messeinrichtung eine kolorimetrische oder elektro-
chemische Messeinrichtung ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass es
kein eigenes User-Inferface zum Bedienen des Ana-
lysegerates (1) aufweist, so dass die Bedienung des
Analysegerates (1) fur das Durchfiihren einer Ana-
lyse an einem in das Analysegerat (1) eingefihrten
Testelement (7) ausschlieRlich von dem Computer
aus erfolgt, an den das Analysegerat (1) mittels der
Schnittstelle angeschlossen ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass es
kein eigenes User-Inferface zum Darstellen von An-
weisungen und/oder Informationen fiir den Benutzer
zum Durchfiihren einer Analyse aufweist, so dass
die Darstellung solcher Anweisungen und/oder In-
formationen ausschlieRlich mittels eines Monitors
erfolgt, der mit dem Computer verbunden ist, an den
das Analysegerat (1) mittels der Schnittstelle ange-
schlossen ist.

Analysegerat (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass es
kein eigenes User-Inferface zum Anzeigen von mit-
tels des Analysegerates (1) in einer Analyse ermit-
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telten Analysemessdaten aufweist, so dass die An-
zeige der in einer Analyse ermittelten Analyse-
messdaten ausschliellich von dem Computer aus
erfolgt, an den das Analysegerat (1) mittels der
Schnittstelle angeschlossen ist.

Analysegerét (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass es
keine eigene oder integrierte Stromversorgung auf-
weist, so dass seine  Stromversorgung
ausschlieBlich von dem Computer aus erfolgt, an
den es mittels der Schnittstelle angeschlossen ist.

Analysegerét (1) nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass es ein
Blutglukosemeter (2), ein Cholesterinmessgerat
oder ein Blutgerinnungsparameter-Messgeréat ist.

Analysesystem zum Analysieren eines medizinisch
bedeutsamen Bestandteils einer Korperflissigkeit,
umfassend

- ein tragbares, von einem Patienten bedienba-
res Analysegerat (1) nach einem der Anspriiche
1 bis 14, insbesondere ein Blutglukosemessge-
rat (2),

- und wechselseitig aufeinander abgestimmte
Testelemente (7), die von dem Analysegerat (1)
fur das Durchflihren einer Analyse auswertbar
sind, indem ein Testelement (7) durch eine Ge-
hauseotffnung (8) in das Analysegerat (1) und
die Messeinrichtung eingefuhrt wird, und

- einen Computer zum Anschlielen des Analy-
segerats (1) Uber die Schnittstelle,

wobei der Computer zum Bedienen des daran an-
geschlossenen Analysegerats (1) ohne Eingeben
von Befehlen durch den Benutzer an einem User-
Interface, beispielsweise mittels einer Tastatur, aus-
gebildet ist, wobei beim Einfihren eines Testele-
ments (7) in das Analysegerat (1) automatisch die
Messung gestartet wird sowie die Anzeige des Mes-
sergebnisses, beispielsweise auf dem Monitor des
Computers, erfolgt, ohne dass es einer Eingabe des
Benutzers an einem User-Interface bedarf.

Revendications

Dispositif analytique (1) portable utilisable par le pa-
tient pour une analyse d’un composant médicale-
ment significatif d’'un fluide corporel pour une auto-
surveillance par un patient, en particulier un dispositif
de mesure du glucose sanguin (2), comprenant

un logement de dispositif (3),

un systéme de mesure agencé a l'intérieur du loge-
ment de dispositif (3) pour effectuer 'analyse sur un
élément de test (7), qui est inséré a travers une
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ouverture de logement (8) a l'intérieur du dispositif
analytique (1) et du systéme de mesure,

dans lequel le dispositif analytique (1) est configuré
pour effectuer I'analyse sur un élément de test (7)
mutuellement adapté qui contient un réactif, de sorte
que, lorsque I'élément de test (7) est mis en contact
avec un échantillon liquide du fluide corporel, laréac-
tion entre I'échantillon liquide et le réactif conduit a
un changement dans I'élément de test (7) qui est
caractéristique de I'analyse, dans lequel le dispositif
analytique (1) est adapté pour analyser le change-
ment dans I'élément de test (7) lorsqu’il est inséré a
travers I'ouverture de logement (8) a l'intérieur du
dispositif analytique (1), et

un processeur avec un logiciel pour le traitement des
valeurs de mesure déterminées par le systéme de
mesure et pour le traitement des valeurs de mesure
pour donner des données de mesure analytiques
prenant en compte des valeurs d’étalonnage,
caractérisé en ce que

le dispositif analytique (1) comprend une interface
informatique filaire normalisée au moyen de laquelle

- le dispositif analytique (1) peut étre opéré par
un ordinateur,

- les données de mesure analytiques peuvent
étre transmises du dispositif analytique (1) al'or-
dinateur, et

- le dispositif analytique (1) peut étre alimenté
en puissance électrique par 'ordinateur,

et en ce qu’il comprend une mémoire dans laquelle
le logiciel requis pour le fonctionnement du dispositif
analytique (1) est stocké, et peut faire en sorte que
ce logiciel soit lu par 'ordinateur par l'intermédiaire
de l'interface du dispositif analytique (1) lorsque le
dispositif analytique (1) est connecté a I'ordinateur.

Dispositif analytique (1) selon la revendication 1, ca-
ractérisé en ce que I'échantillon réagissant avec le
réactif contenu dans I'élément de test (7) conduit a
un changement optiquement détectable, par exem-
ple un changement de couleur, qui est mesuré au
moyen d’un systéme de mesure photométrique du
dispositif analytique (1), ou a un changement élec-
triquement détectable, par exemple d’'une tension
électrique ou d’'un courant électrique, qui est mesuré
avec I'électronique de mesure du dispositif analyti-

que (1).

Dispositif analytique (1) selon la revendication 2, ca-
ractérisé en ce que I'échantillon réagissant avec le
réactif contenu dans I'élément de test (7) conduit a
un changement optiquement détectable, par exem-
ple un changement de couleur, qui est mesuré au
moyen d’un systéme de mesure photométrique du
dispositif analytique (1), dans lequel le systéme de
mesure comprend un détecteur optique configuré
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pour produire une valeur de mesure sur la base d’au
moins une propriété optique résultant de la réaction
du fluide corporel avec I'élément de test (7).

Dispositif analytique (1) selon la revendication 2, ca-
ractérisé en ce que I'échantillon réagissant avec le
réactif contenu dans I'élément de test (7) conduit a
un changement électriquement détectable, par
exemple d’'une tension électrique ou d’'un courant
électrique, qui est mesuré avec|’électronique de me-
sure du dispositif analytique (1), dans lequel le sys-
téme de mesure comprend au moins une électrode
configurée pour produire les valeurs de mesure sur
la base d’une réaction électrochimique du fluide cor-
porel avec I'élément de test (7).

Dispositif analytique (1) selon 'une quelconque des
revendications précédentes, caractérisé en ce que
le systéme de mesure est configuré pour recevoir
dans celui-cil'élément de test (7) prévu sous la forme
d’'une bandelette de test ayant I'échantillon du fluide
corporel déposé sur celle-ci.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce que
le fonctionnement du dispositif analytique (1) est
commandé par 'ordinateur par I'intermédiaire d’un
protocole de communications USB.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce que
l'interface est une interface USB (4) ou FireWire.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'interface du dispositif analytique (1) est prévue sous
la forme d’un contact a fiche male qui est fixé sur le
logement (3) du dispositif analytique.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce que
le systeme de mesure est un systéme de mesure
colorimétrique ou électrochimique.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
ne comprend pas d’interface utilisateur intrinséque
pour utiliser le dispositif analytique (1), de sorte que
le fonctionnement du dispositif analytique (1) pour
effectuer une analyse sur un élément de test (7) qui
estinséré a l'intérieur du dispositif analytique (1) est
mis en oeuvre exclusivement par I'ordinateur auquel
le dispositif analytique (1) est connecté au moyen
de l'interface.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
ne comprend pas d’interface utilisateur intrinséque
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pour afficher des instructions et/ou des informations
pour l'utilisateur pour effectuer une analyse, de sorte
que I'affichage de telles instructions et/ou informa-
tions est mis en oeuvre exclusivement au moyen
d’un moniteur qui est connecté a l'ordinateur auquel
le dispositif analytique (1) est connecté au moyen
de l'interface.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
ne comprend pas d’interface utilisateur intrinséque
pour afficher des données de mesure analytiques
qui ont été déterminées dans une analyse par le dis-
positif analytique (1), de sorte que l'affichage des
données de mesure analytiques déterminées dans
une analyse est mis en oeuvre exclusivement par
I'ordinateur auquel le dispositif analytique (1) est
connecté au moyen de l'interface.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
ne comprend pas d’alimentation électrique intrinse-
que ou intégrée, de sorte qu'il est alimenté exclusi-
vement par I'ordinateur auquel il est connecté au
moyen de l'interface.

Dispositif analytique (1) selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
s’agit d’'un glucométre (2), d’'un dispositif de mesure
du cholestérol ou d’un dispositif de mesure d’un pa-
rametre de coagulation du sang.

Systéme analytique pour analyser un composant
médicalement significatif d’'un fluide corporel, com-
prenant

- un dispositif analytique (1) portable utilisable
par le patient selon I'une quelconque des reven-
dications 1 a 14, en particulier un dispositif de
mesure du glucose sanguin (2),

- etdes éléments de test (7) mutuellement adap-
tés qui peuvent étre analysés par le dispositif
analytique (1) aux fins d’effectuer une analyse
en insérant un élément de test (7) a travers une
ouverture de logement (8) a l'intérieur du dispo-
sitif analytique (1) et du systeme de mesure, et
- un ordinateur permettant que le dispositif ana-
lytique (1) soit connecté au moyen de l'interface,

dans lequel I'ordinateur est prévu pour le fonction-
nement du dispositif analytique (1) connecté a celui-
ci sans saisie de commandes par I'utilisateur sur une
interface utilisateur, par exemple au moyen d’un cla-
vier, de sorte que, a l'insertion d’'un élément de test
(7) al'intérieur du dispositif analytique (1), la mesure
est lancée automatiquement et I'affichage du résul-
tat de mesure est mis en oeuvre, par exemple sur le
moniteur de I'ordinateur, sans qu’une saisie par I'uti-
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lisateur sur une interface utilisateur ne soit requise.
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