wo 20187185164 A1 | 0E 000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
11 October 2018 (11.10.2018)

(10) International Publication Number

WO 2018/185164 A1l

WIPO I PCT

(51) International Patent Classification:

AG1B 5/097 (2006.01) AG1B 5/08 (2006.01)
AG1B 5/11 (2006.01) A61B 5/00 (2006.01)
GOIN 33/497 (2006.01)

(21) International Application Number:
PCT/EP2018/058608

(22) International Filing Date:
04 April 2018 (04.04.2018)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

1705648.2 07 April 2017 (07.04.2017) GB

(71) Applicant: OWLSTONE MEDICAL LIMITED
[GB/GB]; 127 Cambridge Science Park Milton Road, Cam-
bridge CB4 OGH (GB).

(72) Inventor: ALLSWORTH, Max; c¢/o Owlstone Medical
Limited, 127 Cambridge Science Park, Milton Road, Cam-
bridge CB4 OGH (GB).

(74) Agent: LIPSCOMBE, Martin; Nash Matthews LLP 24
Hills Road, Cambridge CB2 1JP (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,

CA,CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW,MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
with international search report (Art. 21(3))

(54) Title: IMPROVED BREATH SAMPLING DEVICE AND METHOD

!oj (O% io\’c
3 i
/ /
1
,_ﬁt\ ] -
; l22 ’
ol
\f)‘
I 1z ﬂ '
(.
Hb
S P
7'/.(‘/ /2

(57) Abstract: Disclosed is apparatus for collecting a breath sample from a human
subject, the apparatus comprising at least a mask portion which, in use, is posi-
tioned over the subject's mouth and nostrils so as to collect breath exhaled from the
subject, the apparatus further comprising movement detection means for detecting
movement of the mask portion, and an alarm signal generator, which alarm signal
generator generates an alarm signal if the subject's head is outside a predetermined
range of acceptable orientations during collection of a breath sample, but only after
the subject's head has been outside the predetermined range of acceptable orienta-
tions for a defined or measurable period of time.



10

15

20

25

30

WO 2018/185164 PCT/EP2018/058608

Title: Improved Breath Sampling Device and Method

Field of the Invention
The present invention relates to an improved breath sampling device and to a method
of obtaining a sample of breath from a subject, using the improved breath sampling

device.

Background of the invention

The metabolome is the aggregate of small molecules that originate from metabolic
processes throughout the body. Metabolomic analysis is appealing for biomedical
applications as relatively small changes in gene-expression or protein activity can
have a profound effect on the concentrations of downstream metabolites. A
significant fraction of these metabolites are volatile. These biomarkers are of specific
interest in health and disease as they are excreted through breath, urine, facces and
skin providing non-invasive access. Volatile biomarkers (VBs) consist of both
volatile organic compounds (VOCs) and Volatile inorganic compounds (VICs).
Examples of VBs implicated in health and disease include alkanes, alkenes, acetone,

isoprene, NO, CO and aldehydes.

Any change in the function of an organism changes cellular metabolism by definition.
Consequently this affects the metabolome and its volatile fraction. The resulting
changes in VBs may therefore serve as biomarkers for assessment of a wide range of

normal physiological and pathophysiological processes.

In view of the foregoing, there is interest in obtaining samples of breath from a
subject for analysis for detection of one or more biomarkers or other analytes.
Apparatus for facilitating the capture of a breath sample from a patient is known, and
particular examples include those described in US provisional patent application
62/327,200 and PCT/GB2017/050094. Since these are unpublished as of the date of
filing of the present application, a copy of the specification of PCT/GB2017/050094 is

annexed hereto for reference.
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The device disclosed in PCT/GB2017/050094 comprises a mask portion which, in
use, is positioned over a subject’s mouth and nose, so as to capture breath exhaled

from the subject.

The breath sampling apparatus disclosed in PCT/GB2017/050094 is, in many
respects, a considerable improvement on previously available breath sampling

apparatus. However, the applicant has found a problem associated with the device

disclosed in PCT/GB2017/050094.

If, during the period of breath sampling, the subject’s head tilts forwards towards the
chest, the subject’s airways tend to become constricted, which restricts the flow of
exhaled air. This may mean that the apparatus does not always sample the required
volume of breath during the sampling period. (By way of explanation, the
concentration of some biomarkers or other analytes of interest in a subject’s breath
may be very low, such that an extended period of sampling, perhaps as long as 10
minutes, may be required to obtain a sufficient volume of sampled breath if trying to

detect low concentration biomarkers or other analytes).

Further, if the subject’s head tilts forwards by a relatively large amount, the applicant
has found that the fit of the mask portion to the subject’s face may be compromised,
allowing ambient air to leak between the mask and the subject’s face, which dilutes

the breath sample.

The present invention aims to ameliorate or overcome these problems.

Summary of the Invention

In a first aspect the invention provides apparatus for collecting a breath sample from a
human subject, the apparatus comprising at least a mask portion which, in use, is
positioned over the subject’s mouth and nostrils so as to collect breath exhaled from
the subject, the apparatus further comprising movement detection means for detecting
movement of the mask portion, and an alarm signal generator, which alarm signal
generator generates an alarm signal if the subject’s head is outside a predetermined

range of acceptable orientations during collection of a breath sample, but only after
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the subject’s head has been outside the predetermined range of acceptable orientations

for a defined or measurable period of time.

Preferably the mask portion is shaped and configured so as to form a substantially air-
tight seal with the subject’s face. To facilitate this, the mask portion preferably is
formed of a resiliently deformable material such as rubber or a synthetic plastics

material such as a synthetic rubber (e.g. silicone rubber).

With the exception of the movement detection means, the breath sampling apparatus

may otherwise be generally as described in PCT/GB2017/050094.

The movement detection means may detect relative movement of the mask portion, or
may detect absolute movement of the mask portion, or may detect both relative and
absolute movement of the mask portion. More especially, in preferred embodiments
the movement detection means at least detects angular displacement of the mask
portion in at least one axis, preferably in at least two orthogonal axes, and most
preferably in three orthogonal axes. In some embodiments the movement detection
means detects only angular displacement, and not any other type of movement (such
as translational movement). It will be appreciated that, since the mask portion is
normally securely positioned on a subject’s face, and should not normally move
relative to the subject’s face, so that detection of movement by the movement
detection means typically indicates movement (i.c. at least angular displacement) of

the subject’s head.

As an illustration, in some embodiments, the movement detection means may
comprise an accelerometer. In other embodiments the movement detection means
may comprise a gyroscope, more especially a microelectromechanical system
(MEMS) gyroscopic sensor. Many different MEMS gyroscopic sensor devices are
available, incorporated on integrated microcircuits which can be mounted on printed

circuit boards and the like for attachment to the apparatus of the invention.

The movement detection means is most preferably mounted on, or otherwise

physically incorporated within, the mask portion of the breath sampling apparatus.
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Preferably the movement detection means takes the form of or comprises a gyroscopic
sensor chip which is able to determine the position of the mask portion in three
dimensions and in real time. Conveniently the gyroscopic sensor chip is mounted on
a printed circuit board which forms an intrinsic part of the mask portion of the
sampling apparatus. There are many different gyroscopic sensor chip devices which
are commercially available and suitable for use in the apparatus of the invention.
Examples of suitable chips are available online from  Farnell

(http://uk.farnell.com/mems-gyroscopes).

The chip is preferably positioned on a part of the mask portion that is distal to the
subject’s head, such that, for a given angle of head movement by the subject
(especially forward and downward tilting movement of the head) the displacement of

the gyroscopic sensor chip is maximised.

If the gyroscopic sensor is positioned on a PCB or the like, it may not be easy, or
desirable, to relocate the PCB within the mask portion. In this case, it is desirable that
the gyroscopic sensor is at least placed on a part of the PCB which is distal to the
subject’s head.

A MEMS gyroscopic device is preferable to an accelerometer, since the former can
provide information on its orientation in orthogonal X, Y and Z axes without
requiring reference to other features and without requiring any calibration, whereas an
accelerometer cannot. An accelerometer would preferably therefore need to be
calibrated before use with each breath sampling subject to be able to determine

position within a preset range of values for X, Y and Z.

The apparatus of the invention includes an alarm signal generator. The alarm,
responsive to the alarm signal, may provide a visual alarm or an audible alarm, or may
provide both a visual and an audible alarm. Desirably the alarm signal generator is
also mounted on a PCB in the mask portion (typically the same PCB on which the
movement detection means is preferably mounted), but the alarm per se may be
provided on the mask portion or on a remotely situated component of the apparatus,

such as a computer monitor, laptop or tablet computer or the like.
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The alarm signal generator generates an alarm signal when the information output
from the movement detection means indicates that the subject’s head has moved to a
position which is outside a predetermined range of acceptable positions, which are
preferably stored in a digital electronic memory operably associated with the
apparatus.  Conveniently, for example, the apparatus comprises a preset or
predetermined range of values for the subject’s head orientation in three dimensions
(X, Y, Z values), and these predetermined acceptable value ranges may be stored
within the memory of the MEMS gyroscopic sensor device, or on a different memory
component mounted on the PCB in the mask portion, or even on a remote memory
component (e.g. a computer) operably associated with the mask portion (e.g.
communicating therewith via a wired signal connection or wirelessly by Bluetooth™

or other wireless signalling connection).

The alarm signal is generated only if the subject’s head stays outside the
predetermined range of acceptable orientations for at least a measurable or
predetermined time period. This is to stop the alarm from being triggered by
momentary movements of the subject’s head beyond the range of acceptable
orientations. For example, the predetermined time period may be any of 3, 4, 5, 6, 7
or 8 seconds, preferably about 6 seconds. Alternatively the measurable time period

may be, for example, the time taken for the subject to complete two breath cycles.

In preferred embodiments the apparatus is programmed with or otherwise provided
with an acceptable preset value for each of X, Y and Z, and deviation from any one of
the preset values of X, Y and Z by more than a predetermined acceptable margin, for

the measurable or predetermined time period, results in generation of the alarm signal.

The predetermined acceptable margin may be the same for each of X, Y and Z for
simplicity, or one or more of the orientations may have a different predetermined
acceptable margin. In one embodiment, each of X, Y and Z has a predetermined
acceptable margin of 20° deviation from the preset value, and deviation by more than
this amount in any one of the X, Y and Z orientations will cause alarm signal

generation.
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An audible alarm may comprise a beeper. A visual alarm may comprise one or more
warning LEDs or an indication on an LCD or other electronic display screen.
Howsoever the alarm is indicated, it prompts the user to require the subject to return
their head to an acceptable orientation, or may prompt the subject to do so directly if
they have previously been briefed as to the significance of the alarm. The movement
detection means detects the corrective movement of the subject’s head and once this
has returned the subject’s head to an orientation within the predetermined acceptable
range of values for orthogonal X, Y and Z axes the alarm signal generation is

cancelled and the alarm switched off.

In some embodiments of the invention, in the same way that the alarm signal is
generated only after the subject’s head has been outside the predetermined range of
acceptable positions for a predetermined or measurable period of time, the alarm
signal may be turned off only after the subject’s head has returned to, and stayed
within, the predetermined range of acceptable positions for a predetermined or
measurable period of time (e.g. about 6 seconds; or the time taken for the subject to

complete two breath cycles).

In addition to detecting movement of the subject’s head to sub-optimal positions
which may inhibit airflow in the patient’s airways, the movement detection means
may also optionally be used to identify if and when a subject coughs or sneezes. It is
useful to identify such events because they can cause significant changes in pressure
within the mask portion of the sampling apparatus. These can affect the readings
taken by the apparatus and the operation of the breath sampling in undesirable ways.
Accordingly data points in the data stream which correlate with events such as subject
sneezes or coughs can be neglected, allowing more reliable and consistent breath

sampling.

In a second aspect, the invention provides a method of collecting a breath sample
from a subject, the method comprising use of breath sampling apparatus in accordance
with the first aspect of the invention. More especially the method comprises attaching

a mask portion of the aforementioned apparatus to the face of the subject, and
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collecting breath exhaled by the subject. Typically the sampling period extends over
a plurality of breath cycles of the subject and may last for at least 2 minutes,

preferably at least 5 minutes, and often for up to 10 minutes.

The various features of the invention will now be further described by way of

illustrative example and with reference to the accompanying drawings, in which:

Figure 1 is a sectional view of one embodiment of a mask portion of breath sampling

apparatus in accordance with the invention; and

Figure 2 is a schematic diagram showing some of the components of an embodiment

of apparatus in accordance with the invention.

Detailed Description of an Embodiment

In one embodiment, breath sampling apparatus in accordance with the first aspect of
the invention is generally as described in PCT/GB2017/050094, a copy of which is
attached hereto.

Referring to Figure 1, the breath sampling apparatus comprises a mask portion 10
which is illustrated in cross-section in Figure 1. In use the mask portion is attached to
a subject’s face by an elasticated band or the like. The mask portion includes a
sealing portion 80 formed of a soft, resiliently deformable, synthetic plastics material
(e.g. silicone rubber) which, when pressed to the subject’s face, largely forms an air-
tight seal with the skin of the subject so as substantially to exclude ambient air from
entering the sampling volume 12. The sealing portion 80 covers the subject’s mouth

and nostrils, such that breath exhaled by the subject enters the sampling volume 12.

The mask portion 10 further comprises:

sorbent tubes (20) for capturing volatile substances contained in the subject’s exhaled
breath; a CO, and pressure sensor 22; a replaceable bacterial filter 24; clean air supply
26; pump(s) 28; and a control board 30 for controlling operation of the aforesaid

primary components of the mask portion 10.
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In particular, mounted on the control board 30 is a MEMS gyroscopic sensor 32,
which can determine the orientation of the control board, and hence the mask portion

10 overall, in three dimensions.

The operation of the various components of the mask portion, with the exception of

the gyroscopic sensor 32, is generally as described in PCT/GB2017/050094.

The gyroscopic sensor 32 is positioned on control board 30 so as to be distal from the
subject’s head. In particular the sensor 32 is positioned on or near that part of the
control board which is furthest from the subject’s head. In this way, movement of the

sensor 32 is maximised for a given angular movement of the subject’s head.

In use, gyroscopic sensor 32 measurements are recorded once every second, both
during an initial 25 second ‘training period’ and during normal sampling operation of
the apparatus. The training period is used to determine suitable trigger points (based
on pressure sensor data) used for each pump in order to be able to selectively draw in

air (in each breath) from either the subject’s upper or lower respiratory tract.

The optimum orientation of the subject’s head in terms of orthogonal X/Y/Z axes is
preset, either within the MEMS gyroscopic sensor memory, or within memory on a

computer.

During operation, when the output of the gyroscopic sensor 32 indicates that the
orientation of the subject’s head on any of the X, Y or Z axes is outside the optimum
preset value (by, e.g., 20 degrees or more), for a period of at least two breath cycles or
6 seconds, then an alarm is triggered. The alarm is generated by the main PCB control
board and causes a beeper to sound, and a visual warning to appear on the computer
operating the apparatus. The clinician observes this alarm, and prompts the subject to
reposition their head. The trigger is released when the gyroscopic sensor detects that
the subject’s head has returned to within 20 degrees of the preset acceptable

orientation along each of the X/Y/Z axes for at least two breath cycles or 6 seconds.
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In addition to detecting possibly slow movements which can cause the subject’s head
to adopt an orientation in which the subject’s airways may be constricted, the MEMS
gyroscopic sensor 32 can also detect sudden movements of the subject’s head (such as
may occur during sneezing or coughing), but which might not necessarily cause the
subject’s head orientation to fall outside of the predetermined acceptable range of
values for X, Y and Z. This is useful because the subject sneezing or coughing may
cause significant changes in pressure within the mask portion 10, which in turn affect
the operation of the pumps 28 (which are triggered using pressure sensor data from
pressure sensor 22). Periods in the data stream correlated with events such as sneezes
or coughs can be neglected, so that the algorithms can output more suitable triggering

points.

Example

Figure 2 is a schematic box diagram showing some of the components of an
embodiment of apparatus in accordance with the invention and illustrating their mode

of operation.

A printed control board 100 is mounted on the mask portion of “ReCIVA” breath
sampling apparatus of the sort described in PCT/GB2017/050094. The control board
includes a CPU 102, an O, sensor 104, a pressure sensor 106 and a valve 108. Also
on the control board, and positioned distally, is a MEMS gyroscopic chip 110, which
can detect angular displacement of the control board 100 in each of three orthogonal
axes, X, Y and Z. Since the gyroscopic chip 110 is positioned distally on the control
board, any angular displacement of the subject’s head causes maximal displacement
of the chip 110. The CPU 102, in response to signals from sensors 104, 106, controls
opening and closing of valve 108, which allows selective sampling of the subject’s

exhaled breath,

The CPU 100 on the mask portion is in communication, either by wired link or
wirelessly, with the CPU 112 on an external device such as pc, laptop or tablet 114.
The CPU 112 is operably connected to a digital electronic memory 116 and an audible

and visual alarm 118. Information from the gyroscopic clip 110 indicates if
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movement of the subject’s head causes the mask portion to fall outside a range of
predetermined acceptable orientations in the X, Y and Z axes for a period of time in
excess of a preset limit. This causes the CPU 102, or the CPU 112, to send an alarm
generation signal to the audible/visual alarm 118 on the external device 114. The
alarm may be cancelled by a manual input from a user, or by feedback from the
gyroscopic chip 110 indicating that the subject’s head orientation has returned to

within an acceptable range of X, Y and Z values.
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Claims

1. Apparatus for collecting a breath sample from a human subject, the apparatus
comprising at least a mask portion which, in use, is positioned over the subject’s
mouth and nostrils so as to collect breath exhaled from the subject, the apparatus
further comprising movement detection means for detecting movement of the mask
portion, and an alarm signal generator, which alarm signal generator generates an
alarm signal if the subject’s head is outside a predetermined range of acceptable
orientations during collection of a breath sample, but only after the subject’s head has
been outside the predetermined range of acceptable orientations for a defined or

measurable period of time.

2. Apparatus according to claim 1, wherein the movement detection means at

least detects angular displacement of the mask portion.

3. Apparatus according to claim 2, wherein the movement detection means at
least detects angular displacement of the mask portion in two orthogonal axes,

preferably in three orthogonal axes.

4. Apparatus according to any one of the preceding claims, wherein the

movement detection means comprises a MEMS device.

5. Apparatus according to any one of the preceding claims, wherein the

movement detection means comprises an accelerometer or a gyroscopic sensor device.

6. Apparatus according to any one of the preceding claims, wherein the
movement detection means is mounted on a control board housed within the mask

portion.

7. Apparatus according to any one of the preceding claims, comprising a digital
electronic memory which stores a predetermined range of acceptable orientations for

the subject’s head during collection of a breath sample.
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8. Apparatus according to claim 7, wherein the predetermined range of

acceptable orientations is stored as a range of acceptable values for orthogonal X, Y

and Z axes.

9. Apparatus according to any one of the preceding claims comprising an audible

and/or visual alarm.

10. A method of collecting a breath sample from a subject, the method comprising

use of breath sampling apparatus in accordance with any one of the preceding claims.

11. A method according to claim 10, comprising the steps of attaching the mask

portion to the subject’s face, and collecting breath exhaled by the subject.



PCT/EP2018/058608

WO 2018/185164
1/2
10
80
22 o4
§O ‘O o
\
2610 |(7) ftrt 12
A
30 N
(o] o) -
32 G \—/20
1 T™~—20
\ it}
28




WO 2018/185164

1O~}

2/2

PCT/EP2018/058608

jéle-

N

He

1y




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/058608
A. CLASSIFICATION OF SUBJECT MATTER
INV. A61B5/097 A61B5/11 GOIN33/497 A61B5/08 A61B5/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61B GOIN

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figure 17

paragraph [0078]; figure 3
paragraph [0028]

Y US 2012/097158 A1 (MATALON DROR [IL] ET
AL) 26 April 2012 (2012-04-26)
paragraph [0020]; figures 1,2,4,5
paragraph [0064] - paragraph [0090]

Y US 2004/131498 Al (KUUTTI TOMMI LENNART

[US]) 8 July 2004 (2004-07-08)
paragraph [0074] - paragraph [0080];

Y US 2016/045161 Al (ALSHAER HISHAM [CA] ET
AL) 18 February 2016 (2016-02-18)

paragraph [0093] - paragraph [0095]

1-11

1-11

3,4,6

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

12 June 2018

Date of mailing of the international search report

20/06/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Konstantinou, G

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/058608

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 03/000133 Al (LECT MEDICAL LTD C [GB];
DODDS DENNIS [GB])

3 January 2003 (2003-01-03)

page 6, line 11 - page 8, line 2; figures
1-3

US 2006/249160 Al (SCARBERRY EUGENE N [US]
ET AL) 9 November 2006 (2006-11-09)
paragraph [0045] - paragraph [0047];
figure 1

US 2015/367092 Al (GOFF THOMAS G [US] ET
AL) 24 December 2015 (2015-12-24)
paragraph [0023] - paragraph [0036];
figure 1

1-11

1-11

1-11

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2018/058608
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2012097158 Al 26-04-2012 (N 202859821 U 10-04-2013
EP 2451515 Al 16-05-2012
JP 3176870 U 12-07-2012
US 2012097158 Al 26-04-2012
WO 2011004371 Al 13-01-2011

US 2004131498 Al 08-07-2004  NONE

US 2016045161 Al 18-02-2016  CA 2897883 Al 17-07-2014
US 2016045161 Al 18-02-2016
WO 2014107798 Al 17-07-2014

W0 03000133 Al 03-01-2003 AT 353196 T 15-02-2007
DE 60218040 T2 22-11-2007
EP 1404221 Al 07-04-2004
ES 2281517 T3 01-10-2007
US 2004233058 Al 25-11-2004
WO 03000133 Al 03-01-2003

US 2006249160 Al 09-11-2006 AU 2006244099 Al 16-11-2006
CN 101557782 A 14-10-2009
EP 1879666 A2 23-01-2008
US 2006249160 Al 09-11-2006
WO 2006122092 A2 16-11-2006

US 2015367092 Al 24-12-2015 US 2015367092 Al 24-12-2015
WO 2014117179 Al 31-07-2014

Form PCT/ISA/210 (patent family annex) (April 2005)




THMBW(EF)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

#RIRBAA
RHA
IPCH %S
CPCH %5
£ R
HhEREESE

BEG®)

IR %, SRS Y U3 Y 2 B M 75 0%

EP3606424A1 NIF(AEH)A
EP2018715035 B g
OwlstoneEFr AR\ &

OwlstoneES7 AR A

ALLSWORTH MAX

ALLSWORTH, MAX

A61B5/097 A61B5/11 GO1N33/497 A61B5/08 A61B5/00

2020-02-12

2018-04-04

A61B5/082 A61B5/097 A61B5/11 A61B5/6803 A61B5/6844 GO1N33/497

2017005648 2017-04-07 GB

Espacenet

QF T -HATURERBAALNKROFRFRNRE , ZREELTE
EEAFATEENENSL EANWEERS , UKENZTRFHH
B, ZREFAEFEHRN ATRNEZERTWZHNEE , ARE
WESRER  MRERSFRAEALE 214 E 89K TEZHEGD
HNIEBE 2  ERNEZRHAENLAPELATAIZE , ZBRE
SREBITEERES. ETEIS AN E AT E R T2

HENFEBE,

patsnap


https://share-analytics.zhihuiya.com/view/3e1933f8-96b0-4909-afe3-c648cc2a2705
https://worldwide.espacenet.com/patent/search/family/058744654/publication/EP3606424A1?q=EP3606424A1

