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(57) ABSTRACT

The invention relates to a system for breath test of a person.
It includes a sensor unit configured to sense the presence/
concentration of a volatile substance, e.g. alcohol, present in
air flowing through a predefined inlet area and generating a
signal corresponding to the concentration of said substance.
An analyzer determines the concentration of said substance
in the breath of said person. It comprises means for the
temporary interruption of said air flow at a point in time
coinciding with the detection of a breath. It also relates to a
method comprising interrupting the flow through said pre-
defined area for a predetermined period of time, and detect-
ing the concentration of said substance during said interrup-
tion.




Patent Application Publication Nov. 14,2019 Sheet 1 of 3 US 2019/0346427 Al

12

(=)

T




Patent Application Publication Nov. 14,2019 Sheet 2 of 3 US 2019/0346427 Al

!

Start, initiate

y

Ready for test <

Presence
detected?

l yes

ATTENTION

Breath

detected? INSTRUCTION

l yes

Air flow interruption

A

BrAC determination

A

Purging

Result presentation

Fig 2



US 2019/0346427 Al

Nov. 14,2019 Sheet 3 of 3

y

Patent Application Publication

¢ 314

_po19jdwod _uonoalep
1 UOI1eUIWIRIR(] 1 jealg
(0as) swi) ! c . H
< -~ m T T "4_.
QOOQQ\HIIlllllllllllllllllllllllllllllll 00‘\“

_ _ \.ur
___

d— 1 !

<

-



US 2019/0346427 Al

HIGHLY ACCURATE BREATH TEST
SYSTEM

[0001] This invention is concerned with a system for
sensing the presence/concentration of substances, such as
ethyl alcohol, within the expired breath of a person.

BACKGROUND OF THE INVENTION

[0002] Breath alcohol concentration (BrAC) is related to
blood alcohol concentration (BAC) by the approximate
relation BrAC[mg/1]=0.5*BAC[mg/g]. Other substances
will have different coeflicients.

[0003] Supervised breath tests according to the state of the
art are being performed by the police in order to prevent
drunk driving. For the same purpose, unsupervised tests
using alcolocks in vehicles are also being increasingly used.
Sensor technologies include catalytic semiconductors, fuel
cells and infrared spectroscopy. Performance with respect to
accuracy, specificity, environmental immunity, and response
time, is highly variable between different devices available
on the market. Devices for breath test include sensor ele-
ments providing a signal representing BrAC after taking a
deep breath, and emptying the airways via a tight-fitting
mouthpiece, which for hygienic reasons has to be a separate,
disposable item. In order to ensure a correct determination,
the test person is required to deliver a forced expiration at
almost full vital capacity. This requires substantial time and
effort, especially for persons with limited capacity. The
handling of mouthpieces is time-consuming and represents
an undesired source of error due to water condensation. The
accuracy of the determination represents an increasing chal-
lenge, especially when the determination is related to legal
limits. Highly accurate breath analyzers for evidential pur-
poses are commercially available, but they are expensive.
There is a strong market pull for mass produced devices
capable of accurate and reliable breath testing at low cost,
and minimum effort for the person to be tested.

[0004] The basic techniques of breath analysis were devel-
oped during the second half of the 207 century. More
recently, a movement towards less obtrusive means for
breath test has been noted. Olsson et al (WO 98/20346)
disclosed a system solution in which accurate measurements
could be performed without a mouthpiece using water vapor
as a tracer gas. Lopez (U.S. Pat. No. 5,458,853) reported
another approach, using ultrasound to correct for the depen-
dence on distance between the device and the user’s mouth.
Hok et al (GB 2431470) disclosed a system solution using
carbon dioxide (CO,) as a tracer gas, combined with a
simple algorithm for correction of a diluted breath sample.
Still another approach was reported by Lambert et al (SAE
World Congress Apr. 3-6, 2006). The air within a vehicle
cabin was monitored, and an alcohol adsorbing material was
used to accumulate the sample to enhance resolution. Again,
CO, was used as a tracer gas.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to increase
the accuracy of breath test systems. The invention is based
on a few critical elements which in combination will provide
the necessary characteristics. First, there is a sensor unit
providing a signal corresponding to the alcohol concentra-
tion of air flowing through a predefined inlet area, by which
is meant one or several openings allowing air to be continu-
ously flowing from the inlet area to the sensor unit. Second,
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an analyzer is included for the determination of breath
alcohol concentration of said person based on the sensor
signal. A third element is means for controlling the inter-
ruption of the air flow at a point in time coinciding with the
detection of a breath sample, allowing the sensor unit to be
purged after a short period of time upon completion of the
determination. In one embodiment of the system according
to the invention, means for generating or assisting air flow,
e.g. a fan or pump is also included in the system. In this
embodiment, flow interruption is accomplished by actively
turning off the fan upon detection of a breath, and automatic
purging after the determination. In another embodiment
without a fan or pump, flow interruption is accomplished by
means of a flap valve. These embodiments can, of course,
also be used in combination.

[0006] The combined function of the basic elements is
necessary and sufficient for obtaining the required accuracy.
One improvement of the present invention is that the
sampled air will be trapped in the sensor unit by interrupting
the air flow. The breath analysis will therefore be performed
at higher concentration than would otherwise be the case.
This also leads to improved accuracy.

[0007] By interrupting the air flow, it is possible to prolong
the measurement time, and perform signal averaging. Ran-
dom errors are then reduced by a factor V(T /T,), where T,
is the averaging time, and T, is the time between two signal
samples. For example, with T,=0.2 seconds, and T, =2
seconds, the accuracy will be improved by ¥10=3.16.
[0008] The benefits of interrupting the air flow will be
even more dramatic with respect to flow-related systematic
errors, which are manifested by false readings. Influence of
air flow exists both as a direct effect, and indirectly via
temperature gradients. These errors will be highly depend-
ing on the actual components used, and are significant
especially at low concentrations.

[0009] The flow interruption should be only temporary,
during determination of breath alcohol concentration or
measurement of background concentration. Otherwise air
flow through the measurement cell should be maintained
whenever the system is active, allowing variations in ambi-
ent gas concentrations to be continuously monitored. Inter-
ruption also includes temporary reduction of the air flow to
a significantly lower magnitude, without necessarily stop-
ping it completely.

[0010] The present invention allows breath tests to be
performed in a variety of circumstances which have hitherto
been inaccessible. The improved accuracy, usability and
possibility of vehicle integration may be an important step
towards preventing drunk driving on a much larger scale
than with products available at the present. This is believed
necessary to reduce the high mortality of alcohol related
traffic accidents. Other promising application areas are
sobriety control of staff with critical tasks, and of audience
arriving at an arena. It may also be used in various self test
scenarios, e.g. in the treatment of alcoholics. The possibility
of unobtrusive breath tests is expected to become important
for diagnostic purposes in emergency medicine. For this
purpose, a large number of volatile substances are of interest
in addition to ethyl alcohol.

[0011] To meet the object the invention in a first aspect
provides a system for breath test of a person as defined in
claim 1. It includes a sensor unit configured to sense the
presence/concentration of a volatile substance, present in air
flowing through a predefined inlet area and generating a



US 2019/0346427 Al

signal corresponding to the concentration of said substance,
an analyzer for the determination of the concentration of
said substance in the breath of said person, the determination
being based on said signal corresponding to the substance
concentration, and means for the temporary interruption of
said air flow at a point in time coinciding with the detection
of a breath.

[0012] In a second aspect it provides a method of per-
forming a breath test of a person defined in claim 12. It
comprises the steps of providing a test system comprising a
sensor configured to sense the presence/concentration, of a
volatile substance, present in air from the breath of said test
person flowing through a predefined inlet area (4) and
generating a signal corresponding to the concentration of
said substance, interrupting the flow through said predefined
area for a limited period of time, and detecting the concen-
tration of said substance during said interruption

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will now be described below with
reference to the drawings in which

[0014] FIG. 1 shows a schematic drawing of the system
according to one embodiment.

[0015] FIG. 2 shows a flow graph of the system function.
[0016] FIG. 3 shows the time sequence of typical breath
test performed with the system according to the invention.

DETAILED DESCRIPTION

[0017] FIG. 1 shows a schematic drawing (not to scale) of
one embodiment of the system 1 according to the invention.
[0018] It comprises a sensor unit 5 including a compart-
ment C which forms a passage for breath air that is to be
analyzed, a source 6 of IR light, i.e. an IR emitter, and a first
sensor 8 capable of detecting a volatile substance, e.g.
ethanol, a second sensor 7 capable of detecting e.g. CO,, and
suitably a fan or a pump 9, driven by a motor.

[0019] The system suitably also comprises a presence
detector 2 for detecting that a test person is in the vicinity of
the system, and also preferably an audiovisual unit 3 com-
prising a display unit 35 and a loudspeaker 3a.

[0020] The system also comprises an analyzer 10, which
preferably includes a general purpose digital microcontroller
with capacity to execute signal algorithms, and means 14 for
bidirectional control of current drive pulses to the motor
driving the fan or pump.

[0021] Atest person 13 is shown positioned in the vicinity
of an inlet area 4 of the sensor unit 5, equipped with a sensor
element 8 generating a signal corresponding to the ethyl
alcohol concentration of the air flowing through the inlet
area 4. Air flow generating means through the sensor unit 5
is provided by a fan or pump 9. The inlet area 4 constitutes
one or several openings, into which air can be freely flowing,
driven by the fan 9. Preferably, a particle filter 11 e.g. made
from porous material is included in the inlet area 4. This
prevents particles and aerosols from contaminating the sen-
sor unit 5 while not impeding the air flow to any significant
degree. There is also an outlet area 12 from which the air
flow is returned into the ambient. In one embodiment of the
invention, the outlet area includes a flap valve indicated in
FIG. 1 by two hinged thin walls, allowing air flow in one
direction only. To remain open, it is necessary to maintain a
horizontal pressure gradient (direction referred to FIG. 1)
across the thin walls. If such a gradient is too small, absent
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or reversed, the hinged wall will fall back into a vertical
position closing the outlet area 12. The exact closure point
of the flap valve is depending on the properties of the hinges
and walls, and may be adjusted to any particular require-
ment. There are also options to a flap valve, such as an
electromagnetically controlled valve.

[0022] When the person 13 is directing expiratory air
towards the inlet area 4 from a distance not exceeding 50 cm,
the air flowing through the sensor unit 5 will consist of a
mixture of ambient and expiratory air from the person 13.
[0023] The present system is capable of interaction with
the person 13 during a short moment of time. The apparatus
for this includes means for registration 2 of the presence of
a person 13 at a position in the vicinity of the inlet area 4,
and an audiovisual unit 3. The implementation of the means
of registration 2 is highly depending on the actual applica-
tion and could include a microswitch indicating door open-
ing/closure, microphone, camera, contactless detector using
ultrasound or infrared radiation, force sensor responding to
the weight of the person. It may include means for identi-
fication of the person by voice control, image analysis,
bar-code reading, or biometric analysis. The audiovisual unit
3 preferably includes a loudspeaker 3a and a display 34. The
loudspeaker 3a may generate artificial speech or symbolic
sound tracks, and the display 35 may convey text, images,
icons or other symbols.

[0024] Preferably, the audiovisual unit 3 is located in close
vicinity to the inlet area 4, in order to direct the person’s 13
attention to this area. It is capable of calling for the imme-
diate attention of the person 13 upon presence registration or
at some later instant. It is also capable of conveying an
instruction, even a detailed one, in the case that the person
13 may need one.

[0025] As a consequence of mixing between ambient and
expiratory air, the signal generated by the sensor element 8
will be diminished by a factor corresponding to the dilution
of the expiratory air. Therefore, another sensor element 7 is
included in addition to the element 8, for measuring the
concentration of a tracer gas, e.g. carbon dioxide (CO,) or
water vapor. Since the tracer gas concentration is approxi-
mately constant when leaving the airways, it is possible to
obtain a fair approximation of the degree of dilution of the
air entering the sensor unit 5. Another option for a tracer
signal besides CO, and H,O is temperature. The temperature
of expiratory air is almost the same as body temperature as
it leaves the mouth or nose but will get closer to ambient
upon mixing.

[0026] The sensor elements 7 and 8 constitute the receiver
ends of a measurement cell for infrared (IR) transmission
measurement. From an infrared emitter 6, preferably a
blackbody radiating element, a beam of broadband infrared
radiation is illuminating the cell, and eventually after mul-
tiple reflections it will reach the elements 7, and 8. Prefer-
ably, the emitter 6 is modulated at a frequency, e.g. 5 Hz,
above the frequency band of typical signals. Each of the
sensor elements 7 and 8 include thermopile detectors of
infrared radiation with bandpass interference filters tuned to
the absorption peak of the substance to be detected. The
element 8 includes a filter with the pass band within the
interval 9.1-9.9 um for ethyl alcohol, and the element 7 the
filter in the interval 4.2-4.3 pm in the case of CO, as tracer
gas. Water vapor, an alternative tracer gas, has strong
absorption in the wavelength intervals 2.5-2.8 um and
5.7-6.9 um. Other combinations of gases and filter charac-
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teristics are possible. Acetone, acetaldehyde, methyl alco-
hol, carbon monoxide, methane, ethane, propane, pentane,
hexane, heptane, octane, isoprene, ammonia, hydrogen sul-
fide, methyl mercaptan, ethyl acetate, dimethyl ether, diethyl
ether, benzene, toluene, methyl ethyl ketone, and methyl
isobutyl ketone are examples of volatile substances that may
be of interest interest from a diagnostic or toxicological
perspective.

[0027] The optical path from the IR emitter 6 to the
detectors 7, and 8 may depend on the concentration range
and the absorption coefficients of the actual substances. CO,
has strong absorption and high concentration in expiratory
air which calls for a short optical path, 10-25 mm. For
alcohol detection below the legal concentration limits, path
lengths of more than 0.5 m may be necessary. By folding the
optical path using multiple reflections, the length/width/
height of the sensor unit 5 can still be kept smaller than
70/30/15 mm.

[0028] The sensor unit 5 responds almost instantaneously,
i e within a fraction of a second, to concentration variations
occurring at the inlet area 4. This is partly due to the small
distance between the inlet area 4 and the sensor unit 5,
typically 10-20 mm, its small inner volume, typically 20-60
ml, and the air volume flow, typically 100-200 ml/sec,
generated by the fan 9, and the air flow velocity generated
by the fan 9. It is also due to the relatively fast modulation
frequency of the infrared emitter. The signal information
extracted from the sensor elements 7 and 8 is represented as
the amplitude of the modulation frequency.

[0029] In order to meet requirements on electromagnetic
emission and immunity, the system according to the inven-
tion includes capacitive and inductive electronic elements
for protective purposes. In addition, the elements 7 and 8 and
their associated analog input stages are preferably equipped
with differential preamplifiers in order to suppress the influ-
ence of common mode interference.

[0030] The signals from the sensor elements 7, 8 are
brought to an analyzer 10, which preferably includes a
general purpose digital microcontroller with capacity to
execute signal algorithms, and also controlling the audiovi-
sual unit 3, IR emitter 6, fan 9. Signal conversion between
different formats, including analog signals, can be managed
by the microcontroller 10, which will also be capable of
communicating with external units, e.g. an actuator unit for
taking action or counteraction depending on the result of the
breath test. Electric power for the system 1 can either be
obtained from a battery or from an external power source.
The system 1 can be designed as a stand-alone handheld
unit, or as an integrated part of other inventories, e.g. a
vehicle compartment or entrance of building or workplace.
Preferably, the inlet area 4 includes means for protection of
the sensor unit 5, e.g. a lid which is closed when the system
1 is inactive. The flap valve 12 is capable of fulfilling this
function.

[0031] Preferably, the moving parts of the fan 9 have a
small mass, typically less than 1.5 gram, in order to have
minimum start and stopping time. The fan 9 preferably also
includes a brushless DC motor, and means 14 for bidirec-
tional control of current drive pulses to the motor, making
use of the fact that the electromagnetic effect is reversible
between motor and generator function, designated in FIG. 1
by the bidirectional arrow between the fan 9 and control
circuit 14, available from several suppliers, e.g. Texas
Instruments Inc., USA. By this control function it is pos-
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sible, both to start/stop the fan 9 very quickly, and to run it
at different speeds. Its feedback loop may also include a flow
sensor, measuring the actual air flow. Start and stopping
times can be kept at a minimum by the control and drive
circuit 14.

[0032] In the off mode, the fan 9 represents a significant
flow constriction, which effectively traps the air inside the
sensor unit 5. The cross section area of the fan 9 allowing
free passage of air is considerably typically less than a fourth
of the inlet area 4. This constriction constitutes a flow
resistance preventing undesired venting of the sensor unit 5
during the time of measurement.

[0033] The system according to the invention is preferably
confined in a box to be wall-mounted in such a way that the
means for registration 2, audiovisual unit 3, and inlet area 4,
are located on one side of the box and thereby accessible
through a hole in the wall.

[0034] The air flow control means 10, 14 may also be used
for other purposes than improving accuracy. It may also be
used during startup of the system for improving the stability
of the sensor unit (5), and minimizing the startup time.
Another use is to monitor long-term degradation of bearings
or other sensitive parts.

[0035] FIG. 2 shows a flow diagram of the system function
according to the invention. The system is started or initiated
either manually or automatically, by some external control
signal. In the case of a vehicle, the start signal could be
unlocking of the vehicle doors. The initiating phase prefer-
ably involves some self-testing functions of the system, to
make sure that no functional errors have occurred since the
previous test occasion. The fan 9 is automatically started,
and is running at full or reduced speed until it receives a
command to interrupt the flow or run at a different speed.
The initiating phase could also include preheating of sensi-
tive components and stabilization of signals.

[0036] When the system is ready for test it will remain in
a standby condition until the presence of a person within the
predefined position is detected. As previously described,
detection may or may not involve identification of the
person, and could require two-way communication between
the person and the system. After or during the presence
detection step, the system will call for the person’s attention
by coordinated flashing light, distinctive and directional
sound combined with specific symbol or icon representing
the breath test.

[0037] An experienced person is then expected to direct
expiratory air towards the sensor inlet area, whereas an
unexperienced person may require a more or less detailed
instruction on how to proceed. Example of instruction
provided verbally or as a text message: “Take a deep breath,
lean over, open your mouth wide and exhale gently.” Alter-
natively, instructions are provided by still or moving images,
graphic symbols or other means. If the criteria for breath
detection are not fulfilled after one round of instruction,
repeated instructions may be delivered at increasing level of
detail.

[0038] The criteria for breath detection preferably involve
tracer gas detection as previously described. In the case of
CO, as tracer gas, a simple criterion is reaching a threshold
CO, concentration of e.g. 2500 ppm (parts per million),
which corresponds to a dilution factor of 20 (alveolar CO,
concentration being approximately 5 vol %, or 50 000 ppm).
Additional criteria could be related to the time derivative of
the CO, signal. The simultaneously measured alcohol con-
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centration will in this case have to be multiplied with 20 in
order to obtain an estimated breath alcohol concentration.
The criteria for breath detection should also include correc-
tion for background CO, concentration, which is typically
400-600 ppm in normal environments. A mathematical
expression or algorithm will normally be adequate for
defining the criteria, using settable parameters to adapt for
variations between different conditions. Such an algorithm
can be implemented for execution in real time using stan-
dard microcontrollers.

[0039] Upon detection of a breath, a command is sent to
the fan 9 to interrupt the air flow. The air within the sensor
unit will then becomnie trapped, and prolonged measurement
may be performed at zero air velocity, which will basically
eliminate flow related errors, and allow signal averaging
resulting a reduction also of random error, such as noise. The
reduction will apply to the determinations of both the
substance and the tracer.

[0040] In one embodiment of the invention, in the absence
of a fan or pump 9, there is no electronic control of the flow
interruption. In this embodiment. the air flow is driven by the
exhaling person, creating a pressure gradient across the
hinged walls of the flap valve 12, and allowing air to pass the
outlet area. When the person’s exhalation is decreasing or
stopping, the flap valve will close, trapping the exhaled air
in the sensor unit 5. The exact time of closure is depending
on the elasticity of the hinges and walls of the flap valve, and
may be adapted to coincide with the detection of a breath,
eventually with some delay.

[0041] The level of dilution is a measure of the signal
quality. High concentration (small dilution factor) provides
high confidence of the determination, whereas the influence
of interfering factors, such as other nearby persons, will
increase with degree of dilution. Preferably, the result of the
breath test is presented not only as a concentration but also
in terms of an estimated error depending on the dilution
factor.

[0042] Breath detection may in some applications override
the presence detection as symbolized in FIG. 2 by the dotted
line short-cutting both the ‘attention” and ‘instruction’
sequences. Another way of expression is to include the tracer
gas detection into the ‘means of registration’.

[0043] Determination of BrAC is performed by another
algorithm based on the correlation between the signals from
the sensor elements 7 and 8. When the sensor unit 5 is
receiving expired air from a person, both sensor elements
exhibit concentration peaks which occur almost simultane-
ously. An average BrAC value is obtained by multiplying a
number of measured alcohol concentrations by their respec-
tive dilution factors. By signal averaging, the effect of noise
and interference is reduced. A small time difference between
the CO, and the alcohol signals due to differences caused by
the anatomic dead space or by the design of the sensor unit
5 is also possible to accommodate in the algorithm.

[0044] The completion and result of a breath test defined
by fulfillment of the criteria for breath detection, is prefer-
ably communicated to the person, e.g. using the audiovisual
unit 3. The fan 9 is preferably commanded to restart after
completed determination in order to purge the sensor unit,
preferably at full speed in order to minimize the time before
the system is ready for a new breath test. The restart takes
place within a limited period of time, such as 1-10 seconds,
preferably 1-5 seconds. If no fan or pump 9 is included, the
system 1 if handheld may be manually purged by moving it
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swiftly in the horizontal right to left direction referring to
FIG. 1, thereby creating a pressure gradient across the flap
valve 12, and allowing fresh ambient air to enter the sensor
unit 5.

[0045] Basically the same flow diagram applies to the
embodiment without a fan or pump, only that purging of the
sensor unit 5 is performed manually.

[0046] In the flow diagram of FIG. 2, the further steps
taken after termination of the actual breath test are not
included, since they may be highly depending on the actual
application of the breath test. Such steps may involve
rule-based decision for controlling action or counteraction
based on the determination, e.g. enabling/disabling func-
tions of a vehicle or locking/unlocking of door.

[0047] FIG. 3 shows a time sequence of a typical breath
test performed with the system according to the invention.
The signals represented are from top to bottom: ‘F’ control
signal to the fan 9, in which ‘high’ represents ‘on’ and ‘low’
represents ‘off”, “T” tracer gas, ‘A’ alcohol. The time-scale
represents a typical sequence of an experienced test person
reacting to a request, at time zero, to deliver a breath sample
by exhaling towards the inlet area 4. After approximately
one second, a tracer signal above a threshold value is noted,
and the fan 9 receives a command from the control circuit 14
to interrupt the air flow. After a short delay, the signals of the
tracer and the alcohol channels reach a plateau, from which
an accurate determination of dilution and BrAC is made,
using signal averaging. After completion of the determina-
tion, a new command for restart is sent to the fan 9. Upon
venting of the sensor unit 5, the signals of both the tracer and
alcohol channels return to the original level.

[0048] Basically the same time sequence applies to the
embodiment without a fan or pump, only that purging of the
sensor unit 5 is performed manually.

1. A system for breath test of a person including

a sensor unit comprising

a first sensor element configured to detect the presence
and/or concentration of a volatile substance, present
in air from a breath flowing through a predefined
inlet area and to generate a signal corresponding to
the concentration of said substance;

a second sensor element configured to detect the pres-
ence of a tracer gas in said flowing air;

an analyzer configured to determine the concentration of

said substance in the breath of said person, the deter-

mination being based on said signal corresponding to
the substance concentration;

means for generating and controlling said air flow, includ-

ing a fan or a pump, said means being adapted to

interrupt said flow upon the detection of a breath,
wherein the criteria for breath detection includes tracer
gas detection.

2. The system according to claim 1, further comprising a
means for registration of the presence of a person at a
position in the vicinity of the inlet area, and an audiovisual
unit.

3. The system according to claim 1, wherein said means
for generating and controlling said air flow is configured to
restart said flow after a limited period of time, suitably 1-10
seconds, more preferred 1-5 seconds.

4. The system according to claim 1, further comprising a
valve for execution of said interruption.

5. The system according to claim 1, wherein said sensor
unit includes means for breath detection based on the
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determination of a tracer substance, e.g. carbon dioxide, or
of water vapor, or temperature.

6. The system according to claim 1, wherein said flow
generating means includes a brushless DC motor, and means
for bidirectional control of current drive pulses to said
motor.

7. The system according to claim 1, wherein the free cross
section area of said flow generating means is less than a
fourth of said inlet area.

8. The system according to claim 1, wherein the mass of
moving parts of said flow generating means is less than 1.5
grams.

9. The system according to claim 1, further comprising
control means for controlling said means for generating or
assisting said air flow, including feedback from actual drive
elements, e.g. a brushless DC motor, or a flow sensor.

10. The system according to claim 1, wherein the volatile
substance 1s acetone, acetaldehyde, methanol, ethanol, car-
bon monoxide, methane, ethane, propane, pentane, hexane,
heptane, octane, isoprene, ammonia, hydrogen sulfide,
methyl mercaptan, ethyl acetate, dimethyl ether, diethyl
ether, benzene, toluene, methyl ethyl ketone, or methyl
isobutyl ketone or a combination thereof.

11. The system according to claim 1, wherein the distance
between the inlet area and the sensor unit is typically 10-20
mm.

12. The system according to claim 1, wherein the inner
volume of the sensor unit is typically 20-60 ml.
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13. The system according to claim 1, wherein air volume
flow generated by the fan is typically 100-200 ml/sec.
14. The system according to claim 1, which is confined in
a box adapted to be wall-mounted in such a way that the
means for registration, audiovisual unit, and inlet area, are
located on one side of the box and thereby accessible
through a hole in the wall.
15. A method of performing a breath test of a person,
comprising the steps of:
detecting, using a first sensor element, the presence and/or
concentration of a volatile substance present in air from
a breath flowing through a predefined inlet area;
generating a signal corresponding to the concentration of
said substance;
detecting, using a second sensor element, presence of a
tracer gas in said flowing air;
determining, using an analyzer, a concentration of said
substance in the breath of said person, based on said
signal corresponding to the substance concentration;
controlling said air flow using a fan or a pump adapted to
interrupt said air flow upon the detection of a breath;
interrupting the air flow through said predefined area for
a limited period of time; and
detecting the concentration of said substance during said
interruption.
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