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(57) Abréegée/Abstract:

A calibration device (1) for a breath alcohol testing device, comprising a pump (2) configured to provide a controlled flow of air at a
predetermined rate, a chamber (3) In fluild communication with the pump and adapted to receive the flow of air from the pump, and
an outlet opening (4) In fluid communication with the chamber adapted to allow the flow of air to exit the chamber, and heating
means (5) configured to heat the chamber and/or outlet opening to a predetermined temperature and to maintain the
predetermined temperature during operation of the pump, wherein the calibration device Is configured to be releasably connected
to or brought Iin fluid communication with a breath alcohol testing device such that the flow of air exiting the outlet opening Is
passed Into the breath alcohol testing device. The calibration device Is adapted to recelive a sealed cartridge (/) containing a
predetermined concentration of alcohol in the chamber and further com™ prises a lid for opening/closing the chamber and co-
operating with means for piercing the cartridge such that the flow of air provided by the pump to the chamber will pass through the
cartridge, thereby providing a sample containing the predetermined concentration of alcohol to the breath alcohol testing device.
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(57) Abstract: A calibration device (1) for a breath alcohol testing device, comprising a pump (2) configured to provide a controlled
flow of air at a predetermined rate, a chamber (3) in fluid communication with the pump and adapted to receive the tlow of air from
the pump, and an outlet opening (4) in tluid communication with the chamber adapted to allow the flow of air to exit the chamber,
and heating means (5) configured to heat the chamber and/or outlet opening to a predetermined temperature and to maintain the pre -
determined temperature during operation of the pump, wherein the calibration device is configured to be releasably connected to or
brought m fluid communication with a breath alcohol testing device such that the tlow of air exiting the outlet opening is passed mto
the breath alcohol testing device. The calibration device 1s adapted to receive a sealed cartridge (7) containing a predetermined con -
centration of alcohol in the chamber and further com— prises a lid for opening/closing the chamber and co-operating with means for
piercing the cartridge such that the flow of air provided by the pump to the chamber will pass through the cartridge, thereby provid -
ing a sample containing the predetermined concentration of alcohol to the breath alcohol testing device.
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CARTRIDGE BASED BREATH ALCOHOL CALIBRATION DEVICE

. In a second aspect, the present
invention relates to kit for calibration of a breath alcohol testing device, comprising a
calibration device according to the first aspect of the present invention and at least one
cartridge to be used in such a calibration device. In a third aspect, the present invention
relates to a method of calibrating a breath alcohol testing device.

Technical background of the invention

in recent times, equipment for testing breath alcohol concentration has become
quite common even for personal use. There are a number of consumer or personal
breath alcohol testers on the market. These hand-held devices are generaily less ex-
pensive than the devices used by law enforcement.

Many handheld breath analysers sold to consumers use a silicon oxide sensor
(also called a semiconductor sensor) to determine the biood alcohol concentration.
These sensors are prone to contamination and interference from substances other than
breath alcohol and therefore require recalibration or replacement every six months.
Higher end personal breath analysers and professional-use breath alcohol testers
commonly use platinum fuel cell sensors. These too require recalibration but at less fre-
quent intervals than semiconductor devices, usually once a year.

Calibration is the process of checking and adjusting the internal settings of a
breath analyser by comparing and adjusting its test results to a known alcohol concen-

tration. Law enforcement breath analysers are meticulously maintained and re-

calibrated frequently to ensure accuracy.
There are two methods of calibrating a precision fuel cell breath analyser, the wet

bath and the dry gas method. Each method requires specialised equipment and factory
irained technicians. It is not a procedure that can be conducted by untrained users or
without the proper equipment.

The dry gas method utilises a calibration standard which is a pre-certified solution
containing a precise mixture of alcoho! and inert nitrogen available in a pressurised con-
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tainer. The equipment may be portab|e allowing calibrations to be done when and
where required.

The wet bath method utilises an alcohol/water standard which is a pre-certified so-
lution containing a precise specific alcohol concentration, contained and delivered in
specialised breath alcohol simulator equipment. Wet bath apparatus has a higher initial
cost than the dry gas method and is not intended to be portable. The standard must be
fresh and replaced regularly.

These known methods often limit the end-user from calibrating and checking their
own devices due to the high cost and complexity of obtaining certification themselves to
produce the required equipment, or to purchase the required equipment from a certified
supplier.

US 3,854,319 discloses an alcoholic breath simulator wherein a sample may be
simulated by blowing non-alcoholic breath through an elongated enclosure maintained
at a given temperature and containing alcohol vapour continuously generated from an
absorbent material impregnated with an alcohol-water solution. The breath produced at
the enclosure's outlet will constitute a simulated breath sample having a known alcohol
concentration. Drawbacks with this device are that the enclosure must be manually per-
forated and that it requires a non-alcoholic breath in order to give a correct calibration.
Furthermore, the breath blown through the device might give rise to errors if not per-
formed correctly, i.e. varying flow rate, insufficient volume etc.

WO 2009/111484 discloses calibration and accuracy check systems for a chemi-
cal sniffer, such as a breath alcohol tester, which utilise the dispensing of droplets with
determinable concentration of alcohol and/or other liquids in a determinable number el-
ther directly to a reaction chamber, or into a carrier gas which can be sampled.

These known devices are still overly cumbersome and complex in use and do not
achieve the desired simplicity and accuracy of calibration.

Therefore, there is a need to develop equipment which may be supplied to cus-
tomers owning breath alcohol testing devices, such that they can perform calibration

and testing using simple, inexpensive and disposable devices and methods.

Summary of the invention
The purpose of the present invention is to provide improved devices and methods

for calibrating breath alcohol testing devices using simple, inexpensive and disposable

equipment.
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According to the present invention, there is provided a calibration device for a
breath alcohol testing device. The calibration device comprises a pump configured to
provide a controlled flow of air at a predetermined rate and a chamber in fluid communi-
cation with the pump and adapted to receive the flow of air from the pump, and an outlet
opening in fluid communication with the chamber adapted to allow the flow of air to exit
the chamber. Furthermore, the chamber comprises heating means configured to heat
the chamber and/or outlet opening to a predetermined temperature and to maintain the
predetermined temperature during operation of the pump. The calibration device is con-
figured to be releasably connected to or brought in fluid communication with a breath al-
cohol testing device such that the flow of air exiting the outlet opening is passed into the
breath alcohol testing device. The calibration device is adapted to receive a sealed car-
tridge containing a predetermined concentration of alcohol in the chamber and further
comprises lid for opening/closing the chamber and co-operating with means for piercing
the cartridge to pierce the cartridge upon closing of the lid such that the flow of air pro-
vided by the pump to the chamber will pass through the cartridge, thereby providing a
sample containing the predetermined concentration of alcohol to the breath alcohol test-
ing device.

Hence, the present invention solves the above problem by providing a calibration
device which may be used together with inexpensive and disposable cartridges, which
are manufactured and supplied under certification, in order to provide a one-shot sam-
ple of known alcohol concentration to calibrate/test a breath alcohol testing device.

Moreover, the user can easily and directly verify proper and correct insertion of the car-
tridge into the calibration device. In addition, the cartridge is heid in place throughout the

calibration process such that no air passing through the cartridge may escape from the
chamber other than via the outlet opening. Handling of the cartridge for calibration is
also simplified and secure, since the user does not need to manually pierce the seals.

In an alternative embodiment, the piercing means comprises a needle, a syringe
and/or a knife. Thus, a clean and efficient piercing of the cartridge is achieved.

In a further preferred embodiment, the piercing means is configured to pierce the
cartridge at opposite ends thereof, which allows for efficient flow of air through the car-
tridge ensuring that the ensuing sample exhibits a homogeneous alcohol concentration.
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In an advantageous embodiment, the calibration device further comprises a con-
troller for controlling operation of the pump and/or the heating means. This allows for ef-
ficient control of the pump and the heating means.

In another alternative embodiment, the calibration device further comprises means
for iIndicating to a user that the predetermined temperature' has been achieved in the
chamber. Preferably, the indicating means comprises a light and/or a display. In this
way, the user is provided with a clear indication that the calibration device is ready to be
used for calibrating a breath alcohol testing device.

In a preferred embodiment, the calibration device further comprises input means
allowing a user to select a volume of air to be provided by the pump and/or the prede-
termined temperature in the chamber. Thus, the user may choose the volume of air
and/or the temperature of the sample provided by the calibration device in order to cali-
brate different breath alcohol testing devices requiring different input parameters for
calibration or depending on ambient conditions (temperature, humidity, atmospheric
pressure). Preferably, the predetermined temperature is set in the range 30-37 °C, more
preferably in the range 33-35 °C and most preferably the predetermined temperature is
set to 34 °C.

In an advantageous embodiment, the heating means comprises a thermistor to
provide feedback for regulating the temperature.

In a second aspect of the present invention, there is provided a kit for calibration of
a breath alcohol testing device, comprising a calibration device according to the first as-
pect of the present invention and at least one cartridge containing a predetermined con-
centration of alcohol and adapted to be used in the calibration device. The cartridge
may be manufactured and supplied under certification to ensure accuracy of the cailibra-
tion process.

In a preferred embodiment, the cartridge comprises a porous material with a pre-
determined concentration of alcohol soaked therein. Preferably, the alcohol is ethanol,
but any appropriate alcohol for calibrating a breath alcohol testing device may be used,
as long as the concentration is known.

In an advantageous embodiment, the cartridge comprises a plastic tube enclosing
the porous material and sealed at both ends thereof. Preferably, the seal comprises a
foil material. The foil material may be any of metallic, plastic or combinations thereof to

guarantee that the cartridge is protected from contamination until used in the calibration
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device according to the present invention. At the same time, the foil material should be

readily pierceable to ensure proper functioning of the calibration device.

In a third aspect of the present invention, there is provided a method of calibrating
a breath alcohol testing device. The method comprises the steps:

providing a calibration device configured to be releasably connected to or brought
In fluid communication with a breath alcohol testing device;

wherein the calibration device comprises:

a pump configured to provide a controlled flow of air at a predetermined rate;
and

a chamber in fluid communication with the pump and adapted to receive the
flow of air from the pump, and an outlet opening in fluid communication with the
chamber adapted to allow the flow of air to exit the chamber;
heating the chamber and/or outlet opening to a predetermined temperature;
iInserting a cartridge containing a predetermined concentration of alcohol into the
chamber of the calibration device and piercing the cartridge such that the flow of air
provided by the pump to the chamber will pass through the cartridge;

operating the pump to provide a flow of air through the cartridge whilst maintaining
the predetermined temperature during operation of the pump;

passing the flow of air exiting the outlet opening, containing the predetermined
concentration of alcohol, into the breath alcohol testing device.

By this method, simple and inexpensive calibration or testing of breath alcohol de-
vices is achieved, thus allowing end-users to easily maintain the accuracy of their pri-

vately owned breath alcohol testing devices whilst eliminating high costs and/or long de-

lays related to sending the equipment away to the supplier for re-calibration.

Brief description of the drawings
Fig. 1 illustrates a calibration device according to the present invention.

Fig. 2 illustrates a cartridge adapted to be used in a calibration device according to
the present invention.

Detailed description of the invention
Preferred embodiments of a calibration device and cartridge according to the pre-

sent invention will now be described with reference to the attached drawings. The inven-
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tion should not be considered to be limited to the embodiments shown in the attached
drawings, but may be varied within the scope of the claims. .

Fig. 1 shows a schematic illustration of a calibration device 1 according to the pre-
sent invention. The calibration device 1 comprises a pump 2 to provide a controlled flow
of air through the calibration device 1. Air is drawn from the ambient by the pump 2 and
released at a predetermined rate. it is also possible to choose the desired flow rate by
changing the settings for the pump 2.

A chamber 3 is provided in fluid communication with the pump 2 for receiving the
flow of air provided by the pump 2. The calibration device 1 also comprises an outlet
opening 4 in fluid communication with the chamber 3 adapted to allow the flow of air to
exit the chamber 3.

The calibration device 1 also comprises heating means 5 configured to heat the
chamber 3 and/or outlet opening 4 such that the flow of air provided by the pump 2 is
given a temperature substantially equal to normal breath temperature, i.e. around 34
°C. Of course, the calibration device 1 may also be set to heat the chamber 3 and/or
outlet opening 4 to reach other temperatures, if desired. For example, the temperature
of the flow of air may be set to a temperature in the range 30-40 °C, or preferably 33-37
°C, more preferably 34-36 °C. This is to ensure that conditions for achieving an accu-
rate and reliable calibration of breath alcohol testing devices are maintained.

The heating means 5 comprise a heating element 5 placed adjacent the outlet
opening 4 to ensure that the flow of air exiting the chamber 3 reaches the desired pre-
determined temperature. Of course, the heating element may be placed anywhere in
connection with the chamber 3, as long as the desired temperature of the ﬂdw of air ex-
iting the chamber 3 is achieved. A thermistor 6 may be arranged adjacent the outlet
opening 4 to provide feedback for regulating the temperature.

Access to the chamber 3 for inserting a calibration cartridge 7 is provided by
means of a closable lid (not shown). The piercing means co-operates with the lid such
that closing of the lid will cause the piercing means to pierce the cartridge 7. When the
cartridge 7 is inserted and held in the chamber 3, actuation by means of a lever, button
or slide switch in connection or co-operation with the lid will pierce the cartridge 7,
thereby allowing the flow of air provided by the pump 2 to pass through the cartridge 7.
The means for piercing the cartridge 7 may be a needle, a syringe, a knife or other

means capable of cutting through the cartridge 7.
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The calibration device 1 further comprises a (micro) controller (not shown) to con-
trol operation of the pump 2 and/or the heating means 5. The controller may be con-
nected to indicating means for indicating to a user that the predetermined temperature
has been reached in the form of a light signal or a display. Further, the controller is con-
nected to input means allowing the user to select the desired predetermined tempera-
ture and/or the volume of air to be provided by the pump 2.

To ensure that no air escapes on its way from the calibration device 1 to the
breath alcohol testing device, the outlet opening 4 is configured to be brought in fiuid
communication with the inlet tube of the breath alcohol testing device in a releaseable
connection. One way of achieving a fluid tight connection is by providing corresponding
threads on the outlet opening 4 and the inlet tube, one on the inside and one on the
outside, respectively. Other fastening means may be considered, such as a snap or
press-fit connection, a bayonet mount or similar.

In Fig. 2, a cartridge 7 to be used with a calibration device 1 according to the pre-
sent invention is shown. The cartridge 7 comprises a porous material 9 containing a
predetermined concentration of alcohol which is used for calibrating a breath alcohol
testing device. Preferably, the alcohol is ethanol, but any appropriate alcohol may also
be used, as long as the concentration is known.

A plastic tube 8 encloses the porous material 9 and is sealed at both ends 10 to
protect the porous material 9 and the predetermined alcohol concentration therein from
contamination. Preferably, the seal comprises a foil or tinfoil material made of metal.
Plastic or polymeric foils may also be considered.

In addition to protecting the contents of the cartridge 7, the seal also guarantees
that the cartridge 7 has not been tampered with before being used for calibration.

Other shapes or forms of the cartridge 7 may also be considered such as discs,
cans or canisters, capsules or pouches, as long as they are sealable and pierceable. In
one embodiment, the cartridge 7 is sealed at opposing ends 10 and the piercing means
is adapted to pierce both ends 10 of the cartridge 7, thus providing an efficient flow of
air through the cartridge 7 to ensure that the air will carry with it the amount of alcohol
contained in the cartridge 7.

In operation, the user wanting to calibrate his or her breath alcohol testing device
first powers on the calibration device 1 which then starts to heat up to the predeter-

mined temperature, e.g. 34 °C and connects it to the breath alcohol testing device.
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Once the calibration device 1 is ready, i.e. the predetermined temperature is reached, a
signal is given to the user in the form of a light or an LCD message on the display.
The user then inserts a certified cartridge 7, containing a predetermined concen-
tration of alcohol, into the chamber 3 of the calibration device 1 and closes the lid, thus
5 piercing both ends 10 of the sealed plastic tube 8. After insertion of the cartridge 7, the
user pushes a start button to operate the pump 2, which then starts pushing air through
the cartridge 7, past the heating element and into the breath alcohol testing device.
Thus a sample of predetermined concentration and volume is provided for easily and
quickly calibrating the breath alcohol testing device is provided. After use, the cartridge

10 7 may be disposed of and a new cartridge 7 is inserted for each subsequent calibration.
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CLAIMS

1. A calibration device (1) for a breath alcohol testing device, wherein the
calibration device (1) comprises.

a pump (2) configured to provide a controlled flow of air at a predeter-
mined rate,;

a chamber (3) in fluild communication with the pump (2) and adapted to
receive the flow of air from the pump (2),

an outlet opening (4) in fluid communication with the chamber (3)
adapted to allow the flow of air to exit the chamber (3); and

heating means (5) configured to heat the chamber and/or outlet opening
(4) to a predetermined temperature and to maintain the predetermined tem-
perature during operation of the pump (2),

wherein the calibration device (1) is configured to be releasably con-
nected to or brought in fluid communication with the breath alcohol testing
device such that the flow of air exiting the outlet opening (4) is passed into
the breath alcohol testing device,

wherein the calibration device (1) is adapted to receive a sealed car-
tridge (7) containing a predetermined concentration of alcohol in the cham-
ber (3) and further comprises a lid for opening/closing the chamber (3) and
co-operating with means for piercing the sealed cartridge (7) to pierce the
cartridge (/) upon closing of the lid such that the flow of air provided by the
pump (2) to the chamber (3) will pass through the cartridge (7), thereby pro-

viding a sample containing the predetermined concentration of alcohol to the

breath alcohol testing device.

2. The calibration device (1) according to claim 1, wherein the piercing

means comprises a needle, a syringe and/or a knife.
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3. The calibration device (1) according to claim 1 or 2, wherein the pierc-
ing means is configured to pierce the cartridge (7) at opposite ends (10)

thereof.

4. The calibration device (1) according to claim 1, further comprising a

controller for controlling operation of the pump (2) and/or the heating means

(9).

5. The calibration device (1) according to claim 1, further comprising
means for indicating to a user that the predetermined temperature has been

achieved.

6. The calibration device (1) according to claim 5, wherein the Iindicating

means comprises a light and/or a display.

7. The calibration device (1) according to claim 1, further comprising input
means allowing a user to select a volume of air to be provided by the pump

(2) and/or the predetermined temperature.

8. The calibration device (1) according to claim 1, wherein the predeter-

mined temperature is set In the range 33-35 °C.

9. The calibration device (1) according to claim 1, wherein the heating

means (5) comprises a thermistor (6).
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10. A method of calibrating a breath alcohol testing device, comprising the
steps.

providing a calibration device (1) configured to be releasably connected
to or brought in fluid communication with a breath alcohol testing device;

wherein the calibration device (1) comprises:

a pump (2) configured to provide a controlled flow of air at a pre-
determined rate:
a chamber (3) in fluid communication with the pump (2) and

adapted to receive the flow of air from the pump (2);

an outlet opening (4) in fluid communication with the chamber (3)
adapted to allow the flow of air to exit the chamber (3); and

a lid for opening/closing the chamber (3) and co-operating with
means for piercing a sealed cartridge;

heating the chamber (3) and/or outlet opening (4) to a predetermined
temperature;

Inserting a sealed cartridge (7) containing a predetermined concentra-
tion of alcohol into the chamber (3) of the calibration device (1) and piercing
the sealed cartridge (/) by closing the lid such that the flow of air provided by
the pump (2) to the chamber (3) will pass through the cartridge (7);

operating the pump (2) to provide a flow of air through the cartridge (7)
whilst maintaining the predetermined temperature during operation of the
pump (2);

passing the flow of air, containing the predetermined concentration of

alcohol, exiting the outlet opening (4) into the breath alcohol testing device.

TOR_LAWA 9186010\1
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