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(57) ABSTRACT

A substance testing method, a substance testing system, and
a sensor module for a portable substance testing system is
disclosed. The sensor module includes: a light source, con-
figured to illuminate a lateral flow test strip of the portable
substance testing system; a filter, comprising a plurality of
apertures, configured to filter out light from the lateral flow
test strip; and a sensor, for sensing the filtered light, and
providing one or more signals indicative of an output of the
test strip.
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SUBSTANCE TESTING SYSTEM AND
METHOD

TECHNICAL FIELD

[0001] The present invention relates to a testing system,
for testing the presence of substances, such as drugs, in a
person.

BACKGROUND ART

[0002] Many substances, such as alcohol or drugs, are well
known and may impair human performance. Random breath
testing is a known way testing for the presence of alcohol in
drivers, where sampled breath is monitored on a roadside.
[0003] In recent times, random drug testing has also
become more common. Roadside drug testing typically
involves obtaining a saliva sample of a driver using a swab,
and analyzing the sample using test strips. Similar testing
may also be often performed in workplaces.

[0004] A problem with such drug testing of the prior art is
that it is not as straightforward as conducting an alcchol
RBT, as the test strips must be visually analysed by a person.
In particular, tests may be performed in incorrect conditions,
rendering the result invalid, and even when a test is other-
wise performed correctly, the output of the test strips may be
incorrectly interpreted.

[0005] As such, there is a need for an improved testing
system, for testing the presence of substances, such as drugs,
in a person.

[0006] It will be clearly understood that, if a prior art
publication is referred to herein, this reference does not
constitute an admission that the publication forms part of the
common general knowledge in the art in Australia or in any
other country.

SUMMARY OF INVENTION

[0007] The present invention is directed to substance
testing systems, which may at least partially overcome at
least one of the abovementioned disadvantages or provide
the consumer with a useful or commercial choice.

[0008] With the foregoing in view, the present invention in
one form, resides broadly in a sensor module for a portable
substance testing system, the sensor module including:
[0009] a light source, configured to illuminate a lateral
flow test strip of the portable substance testing system;
[0010] a filter, comprising a plurality of apertures, config-
ured to filter out light from the lateral flow test strip; and
[0011] a sensor, for sensing the filtered light, and provid-
ing one or more signals indicative of an output of the test
strip.

[0012] Preferably, the portable substance testing system is
handheld.

[0013] Preferably, the substance is a mind-altering sub-
stance.

[0014] Preferably, the apertures are elongate.

[0015] The elongate apertures may be configured to

reduce interference along a length of the strip. The elongate
apertures may be configured to reduce noise across a width
of the strip.

[0016] The elongate apertures may be rectangular in cross
section. The apertures may have a narrow edge along a
length of the test strip, to provide a narrow range along a
length of the test strip. The apertures may have a long edge
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across a width of the test strip, to provide a broad range
across a width of the test strip.

[0017] The apertures may be about 1.2 mm deep. The
apertures may be about 100 um by about 600 um in cross
section. The apertures may be arranged in rows, correspond-
ing to rows of the sensor.

[0018] Preferably, the filter comprises a plurality of layers,
wherein the elongate apertures are formed from apertures in
each of the layers. Suitably, the layers are formed of opaque
material. The opaque material may comprise stainless steel.
[0019] The layers may each be about 200 um thick. The
filter may comprise about 6 layers. The filter may be about
1.2 mm thick. The apertures may be about 100 um in
diameter.

[0020] Light source may be configured to illuminate the
test strip such that the light to be filtered is reflected from a
surface of the test strip.

[0021] Preferably, the sensor module is configured to
receive a sample cartridge, including the lateral flow test
strip. Suitably, the sample cartridge includes a plurality of
lateral flow test strips. The lateral flow test strips may be
configured to react to the presence of different substances.
[0022] The cartridge may include alignment members, to
ensure that the cartridge is received by the sensor module in
a correct position.

[0023] The sensor module may be configured to read data
from the cartridge. The data may be read from an electronic
memory of the cartridge. The data may include a cartridge
expiry date, a cartridge type, operational limits of the
cartridge, such as altitude or temperature, and/or manufac-
turing batch parameters

[0024] Preferably, the light source comprises a plurality of
light emitting diodes (LEDs). The light source may be
configured to illuminate the test strips in a uniform, or near
uniform manner.

[0025] Preferably, the LEDs are configured to emit light at
multiple wavelengths. Suitably, a first set of the plurality of
LED:s is configured to emit light at one wavelength, and a
second set. Alternatively, the LEDs may be configurable to
emit light at different wavelengths.

[0026] Preferably, when in use, test areas (or stripes) of the
test strips are not visible to the user.

[0027] In another form, the invention resides broadly in a
substance testing system comprising:

[0028] a lateral flow test strip, configured to detect the
presence of a substance in a sample;

[0029] a light source, configured to illuminate the lateral
flow test strip;
[0030] a filter, comprising a plurality of apertures, config-

ured to filter out light from the lateral flow test strip; and
[0031] a sensor, for sensing the filtered light, and provid-
ing one or more signals indicative of an output of the test
strip.

[0032] The substance testing system may include a dis-
play, for displaying data indicative of an output of the test
strip.

[0033] In yet another form, the invention resides broadly
in a substance testing method including:

[0034] illuminating, using a light source, a lateral flow test
strip of a portable substance testing system;

[0035] filtering, using a filter comprising a plurality of
apertures, light from the lateral flow test strip;

[0036] sensing, using a sensor, the filtered light, and
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[0037] providing one or more signals indicative of an
output of the test strip.

[0038] Any of the features described herein can be com-
bined in any combination with any one or more of the other
features described herein within the scope of the invention.
[0039] The reference to any prior art in this specification
is not, and should not be taken as an acknowledgement or
any form of suggestion that the prior art forms part of the
common general knowledge.

BRIEF DESCRIPTION OF DRAWINGS

[0040] Various embodiments of the invention will be
described with reference to the following drawings, in
which:

[0041] FIG. 1 illustrates a substance testing unit, accord-
ing to an embodiment of the present invention;

[0042] FIG. 2 illustrates a perspective view of a cartridge
of the substance testing unit of FIG. 1, according to an
embodiment of the present invention;

[0043] FIG. 3 illustrates an exploded view of the cartridge
of FIG. 2;
[0044] FIG. 4 illustrates an exploded view of the sensor

module of the substance testing unit of FIG. 1, according to
an embodiment of the present invention;

[0045] FIG. 5 illustrates a rear view of the sensor module
of FIG. 4,
[0046] FIG. 6A illustrates a cross sectional view of the

sensor module of FIG. 4 along A-A; and

[0047] FIG. 6B illustrates an enlarged view of a portion of
the cross section view of FIG. 6A.

[0048] Preferred features, embodiments and variations of
the invention may be discerned from the following Detailed
Description which provides sufficient information for those
skilled in the art to perform the invention. The Detailed
Description is not to be regarded as limiting the scope of the
preceding Summary of the Invention in any way.

DESCRIPTION OF EMBODIMENTS

[0049] FIG. 1 illustrates a substance testing unit 100,
according to an embodiment of the present invention. The
substance testing unit 100 is configured to provide portable
substance testing, such as drug or alcohol testing, on per-
sons, such as operators of vehicles and workers. As
described in further detail below, testing unit 100 is auto-
matic, which provides increased consistency between tests
as it removes any human judgement from the assessment
process. Furthermore, the testing unit is simple and inex-
pensive to manufacture, and does not require any complex
lenses or optics, which are also prone to damage.

[0050] The substance testing unit 100 comprises a body
105, a sensor module 110 coupled to the body 105, a
substance sample cartridge 115 coupled to the sensor mod-
ule 110, and a swab 120 coupled to the substance sample
cartridge 115.

[0051] A saliva sample is provided to the swab 120, which
is coupled to the substance sample cartridge 115 by inserting
a sample end 120a of the swab 120 into a sample dock 125
of the cartridge 115.

[0052] As described in further detail below, the cartridge
115 includes lateral flow test strips, for sensing substances in
the saliva sample, and the sensor module 110 is configured
to automatically read a test result of the lateral flow test
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strips. This removes any human judgement when tests are
analysed, which increases reliability and consistency of
results.

[0053] The cartridge 115 is single use, and thus dispos-
able. However, as outlined below, a memory is provided in
the cartridge, for storing information relating to the car-
tridge.

[0054] Finally, while not illustrated, the skilled addressee
will readily appreciate that the body 105 may include an
interface, such as buttons and a display screen, a portable
printer, or a data interface enabling a user to interact with the
substance testing unit 100, and read results therefrom, either
directly or using another device.

[0055] FIG. 2 illustrates a perspective view of the car-
tridge 115, according to an embodiment of the present
invention. FIG. 3 illustrates an exploded view of the car-
tridge 115.

[0056] A plurality of lateral flow test strips 305 are
received between a front side 1154 and a rear side 1155 of
the cartridge 115. A upper end of the lateral flow test strips
305 are received in a portion of the cartridge 115 adjacent to
the sample dock 125, and the sample dock 125 is configured
such that the saliva is transferred to the upper end of the test
strips 305. In particular, a rear surface of the sample dock
125 comprises the upper ends of the test strips 305 when the
cartridge 115 is assembled.

[0057] The rear side 11556 of the cartridge 115 includes a
plurality of retaining channels 310, which are configured to
retain the test strips 305. In particular, the retaining channels
310 include sidewalls, which prevent lateral movement of
the test strips 305, and ridges, which clamp lower ends of the
test strips together with a rear surface of the front side 115a.
Together, the sidewalls and ridges prevent movement of the
test strips 305 relative to the cartridge.

[0058] The front side 1154 of the cartridge 115 includes a
plurality of test windows 315, adjacent to test areas (or
stripes) of the test strips. The test windows 315, described in
further detail below, enable the sensor module 110 to read a
result of the test strips. The skilled addressee will, however,
readily appreciate that an open area surrounding the test
areas of the test strips may be provided instead of individual
windows. In particular, a row of test windows may be
replaced by a single elongate opening.

[0059] In some embodiments, the cartridge includes fur-
ther shielding, to prevent ambient light ingress. This is
particularly advantageous when used in daylight as it pre-
vents ambient light from influencing sensor data. In one
particular embodiment, wings may extend from either side
of the sample dock 125 to shield light from extending into
the test areas of the test strips from above.

[0060] The cartridge 115 includes alignment members 205
to ensure that the cartridge 115 is received by the sensor
module in a correct position. The alignment members 205
may act as guide members, as the cartridge 115 is inserted,
and provide height alignment of the cartridge.

[0061] Finally, the cartridge 115 includes an electronic
memory module 320, for storing data relating to the car-
tridge 115. Examples of data stored on the electronic
memory includes a cartridge expiry date, a cartridge type,
operational limits of the cartridge, such as altitude or tem-
perature, and/or manufacturing batch parameters.

[0062] In use, the data from the electronic memory mod-
ule 320 is read by the sensor module 110, using interface
pins 320a of the memory module 320, to provide instruction
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to the user, prevent or warn against the use of expired
cartridges, identify a cartridge type, or compensate test data
for improved accuracy.

[0063] FIG. 4 illustrates an exploded view of the sensor
module 110, according to an embodiment of the present
invention.

[0064] The sensor module 110 includes a front side 110a
and a rear side 1105, which together form a housing to store
a printed circuit board 405 and circuitry to analysing a
sample using the cartridge 115.

[0065] The front side 110a includes a channel 410 for
receiving the cartridge 115, and the rear side 1105 includes
a recess 415 for receiving the sample dock 125 of the
cartridge 115.

[0066] The rear side further includes an opening 420,
which is configured to provide clearance around the sensor
430.

[0067] As described in further detail below, a light source
in the form of a plurality of light emitting diodes (LEDs) 425
is configured to illuminate the test strips through the test
windows 310, upon which reflected light filtered by a filter
435, prior to being sensed by sensors 430, to determine a test
result.

[0068] FIG. 5 illustrates a rear view of the sensor module
110. FIG. 6A illustrates a cross sectional view of the sensor
module 110 along A-A and FIG. 6B illustrates an enlarged
view of area B of the sensor module 110.

[0069] As best illustrated with reference to FIG. 6B, light
is emitted from the LEDs 425 and illuminates the test strips
305. In particular, two rows of LEDs are provided, posi-
tioned between and along an axis of the test strips 305, to
illuminate the three test strips 305 through the windows 310.
[0070] The filter 430 comprises several layers of stainless
steel each with apertures that are aligned to form elongate
apertures 605 in the filter 430, that are perpendicular to a
surface of the test strips 305. As the light emitted from the
LEDs 425 is diffused, and further diffused when reflected
from the test strip 425, the filter enables a sharp image of the
test strip to be received at the sensor 435, without the use of
lenses or complex optics to focus the light onto the sensor
435.

[0071] The layers of stainless steel comprise about six (6)
layers, each of which is about 200 um thick, thus forming a
stack which is about 1.2 mm high. Each layer is laser cut to
form apertures that are about 100 um by about 600 um in
cross section. The apertures are arranged in rows, corre-
sponding to rows of the sensor 435.

[0072] By providing apertures that are rectangular in cross
section, and with a narrow edge along a length of the test
strip, the directional filter is provided that has a relatively
narrow range along a length of the strip, while having a
broad range across a width of the test strip. Such arrange-
ment is good at detecting stripes on the test strip, as
interference along a length of the strip is reduced, while
noise across a width of the strip is reduced.

[0073] By using the layers of stainless steel, very small
apertures can be relatively simply manufactured, with the
level of detail required to ensure the functionality of the filter
430. In other words, the filter 430 provides a good balance
between manufacturability (where it is difficult to cut small
apertures into thick metal) and having sufficient accuracy to
restrict the “viewing angle” of the sensor to provide suffi-
cient discrimination of the incoming light.
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[0074] The sensor 435 comprises an array of photosensi-
tive elements arranged in a line known as a linear detector
(also line-camera or line-scanner), and a separate linear
detector is used for each lateral flow strip 305. This enables
different tests to be performed independently in relation to
each of the test strips 305, for example to test for different
substances.

[0075] Once the signal is received at the sensor 430, one
or more algorithms and/or digital filters may be applied to
the signal of the sensor to ultimately determine the presence
of one or more substances in the saliva sample.

[0076] According to certain embodiments, the LEDs 435
may comprise a plurality of LEDs having different wave-
lengths. As an illustrative example, by using RGB (red-
green-blue) tri-colour LEDs, multiple wavelengths (fre-
quencies) can be assessed simultaneously. In some cases,
LEDs may be chosen that has a wavelength particularly
suited to the type of cartridge, and thus multispectral illu-
mination allows the device to vary its response to best suit
the type of lateral flow assay used.

[0077] According to certain embodiments, the sensor
module 110 includes an orientation sensor, for monitoring
the orientation of the test during operation. This is particu-
larly advantageous, as lateral flow tests are generally subject
to the effects of gravity, and a warning may be provided to
the user if the unit 100 is held in an inappropriate position.
Data from the orientation sensor may even prevent a sample
from being read, or invalidate a result of the unit 100.

[0078] Advantageously, the unit 100 is easy to use, and
does not require any visual interpretation by the user.
Furthermore, by using the filter, as described above, between
the test strips and the sensor, a simple, inexpensive and
robust means of providing high contrast (non-blurry) data of
the test strips is provided. This is very useful as the unit is
portable and handheld, and thus exposed to being knocked
and dropped.

[0079] While above has been described with reference to
saliva, the skilled addressee will readily appreciate that the
system may be adapted to suit urine, or other types of
samples (analytes).

[0080] In the present specification and claims (if any), the
word ‘comprising’ and its derivatives including ‘comprises’
and ‘comprise’ include each of the stated integers but does
not exclude the inclusion of one or more further integers.

[0081] Reference throughout this specification to ‘one
embodiment’ or ‘an embodiment’ means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, the appearance of the phrases
‘in one embodiment’ or ‘in an embodiment’ in various places
throughout this specification are not necessarily all referring
to the same embodiment. Furthermore, the particular fea-
tures, structures, or characteristics may be combined in any
suitable manner in one or more combinations.

[0082] In compliance with the statute, the invention has
been described in language more or less specific to structural
or methodical features. It is to be understood that the
invention is not limited to specific features shown or
described since the means herein described comprises pre-
ferred forms of putting the invention into effect. The inven-
tion 1s, therefore, claimed in any of its forms or modifica-
tions within the proper scope of the appended claims (if any)
appropriately interpreted by those skilled in the art.
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1. A sensor module for a portable, substance testing
system, the sensor module including:

a light source, configured to illuminate a lateral flow test

strip of the portable substance testing system;

a filter, comprising a plurality of apertures, configured to

filter out light from the lateral flow test strip; and

a sensor, for sensing the filtered light, and providing one

or more signals indicative of an output of the test strip.

2. The sensor module of claim 1, wherein the portable
substance testing system is handheld, and/or wherein the
substance is a mind altering substance.

3. (canceled)

4. The sensor module of claim 1, wherein the apertures are
elongate.

5. The sensor module of claim 4, wherein the elongate
apertures are:

configured to reduce interference along a length of the

strip;

are rectangular in cross section;

have a narrow edge along a length of the test strip, to

provide a narrow range along a length of the test strip;
and/or,

have a long edge across a width of the test strip, to provide

a broad range across a width of the test strip.

6-9. (canceled)

10. The sensor module of claim 1, wherein the apertures
are:

about 1.2 mm deep;

about 100 um by about 600 um in cross section; and/or,

arranged in rows, corresponding to rows of the sensor.

11-12. (canceled)

13. The sensor module of claim 1, wherein the filter
comprises a plurality of layers, wherein the apertures are
formed from apertures in each of the layers.

14. The sensor module of claim 13, wherein:

the layers are formed of opaque material;

the layers are formed of opaque material comprising

stainless steel; and/or,

the layers are each about 200 um thick; and/or

the filter comprises about 6 layers, and the filter is about

1.2 mm thick.

15-17. (canceled)

18. The sensor module of claim 1, wherein the apertures
are about 100 um in diameter.

19. The sensor module of claim 1, wherein the light
source is configured to illuminate the test strip such that the
light to be filtered is reflected from a surface of the test strip.
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20. The sensor module of claim 1, wherein the sensor
module is configured to receive a sample cartridge, includ-
ing the lateral flow test strip.

21. The sensor module of claim 20, wherein the sample
cartridge includes;

a plurality of lateral flow test strips, and the lateral flow
test strips are configured to react to the presence of
different substances; and/or

alignment members, to ensure that the sample cartridge is
received by the sensor module in a correct position.

22. (canceled)

23. The sensor module of claim 20, wherein the sensor
module is configured to read data from the sample cartridge.

24. The sensor module of claim 23, wherein the data is
read from an electronic memory of the cartridge.

25. The sensor module of claim 24, wherein the data
includes a cartridge expiry date, a cartridge type, operational
limits of the cartridge, such as altitude or temperature,
and/or manufacturing batch parameters.

26. The sensor module of claim 1, wherein the light
source comprises a plurality of light emitting diodes (LEDs).

27. The sensor module of claim 26, wherein the LEDs are
configured to emit light at multiple wavelengths, and/or a
first set of the plurality of LEDs is configured to emit light
at one wavelength, and a second set is configured to emit
light at another wavelength.

28. (canceled)

29. The sensor module of claim 1, wherein, in use, test
areas of the test strips are not visible to the user.

30. A substance testing system comprising:

a lateral flow test strip, configured to detect the presence

of a substance in a sample;

a light source, configured to illuminate the lateral flow test
strip;

a filter, comprising a plurality of apertures, configured to
filter out light from the lateral flow test strip; and

a sensor, for sensing the filtered light, and providing one
or more signals indicative of an output of the test strip.

31. The system of claim 1 including a display, for dis-
playing data indicative of an output of the test strip.

32. A substance testing method including:

illuminating, using a light source, a lateral flow test strip
of a portable substance testing system;

filtering, using a filter comprising a plurality of apertures,
light from the lateral flow test strip;

sensing, using a sensor, the filtered light, and

providing one or more signals indicative of an output of
the test strip.
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