wo 2021/138195 A1 | AT N0 TR 00O 0O

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
08 July 2021 (08.07.2021)

(10) International Publication Number

WO 2021/138195 A1l

WIPO I PCT

(51) International Patent Classification:

A61B 5/08 (2006.01) GOIN 33/00 (2006.01)
A61B 5/083 (2006.01) GOIN 33/497 (2006.01)
A61B 5/097 (2006.01)

(21) International Application Number:
PCT/US2020/066837

(22) International Filing Date:
23 December 2020 (23.12.2020)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/955,558 31 December 2019 (31.12.2019) US

(71) Applicant: CARROT, INC. [US/US]; 1400A Seaport
Blvd, Suite 501, Redwood City, California 94063 (US).

(72) Inventors: JAMESON, Allen; 572 S. Taaffe St, Sunny-
vale, California 94086 (US). HEROLD, Brian; 1400A Sea-
port Blvd, Suite 501, Redwood City, California 94063 (US).
TRIDAS, Eric; 1400A Seaport Blvd, Suite 501, Redwood
City, California 94063 (US).

(74) Agent: HAN, Johney U. et al.; LEVINE BAGADE HAN
LLP, 2400 Geng Rd, Suite 120, Palo Alto, California 94303
(US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, 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, IT, 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, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, 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, SL SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: BREATH SENSOR CALIBRATION METHODS AND APPARATUS

(57) Abstract: Breath sensor calibration methods and apparatus are described herein where a breath sensor

80

INSTRUCT USER TO HOLD
BREATH

82

INSTRUCT USER TO BLOW

BREATH SAMPLE calibrating the sensor.

84

DETERMINE TRANSIENT TIME
CONSTANT BASED ON CO LEVEL
DROPPING FROM NEAR-
CONSTANT CONCENTRATION
TO-AMBIENT

APPLY TRANSIENT TIME
CONSTANT TO.CALIBRATION

FIG. 5

device may generally comprise a sampling unit having a housing configured to receive a sample breath
from a user and a sensor positioned within the housing. A processor in electrical communication with the
sensor may be configured to determine a dissipation time when the sensor is exposed to a near-constant
concentration level of CO detected from the breath sample down to an ambient level of CO detected.
The processor may also be configured to calculate a time constant based on the dissipation time and a
reduction from the near-constant concentration level to the ambient level. Furthermore, the processor may
also be configured to apply the time constant to a transient response of the sensor to account for drift in
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