
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
17 March 2011 (17.03.2011) WIPOIPCT 

(10) International Publication Number 

WO 2011/032132 A3 

(51) International Patent Classification: 
A61B5/00 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
12/559,435 
12/559,419 
12/559,422 
12/559,426 
12/559,429 
12/559,430 

14 September 2009 
14 September 2009 
14 September 2009 
14 September 2009 
14 September 2009 
14 September 2009 

(74) Agents: WHITTAKER, Michael, A. et al.; Biotechnology 
Law Group, 12707 High Bluff Drive, Suite 200, San 
Diego, CA 92130 (US). 

PCT/US2010/048729 (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, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PE, PG, PH, PL, PT, RO, RS, RU, 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. 

14 September 2010 (14.09.2010) 

English 

English 

(14.09.2009) 
(14.09.2009) 
(14.09.2009) 
(14.09.2009) 
(14.09.2009) 
(14.09.2009) 

US 
us 
us 
us 
us 
us 

(71) Applicant (for all designated States except US): SOTERA 
WIRELESS, INC. [US/US]; 9444 Waples Street, Suite 
280, San Diego, CA 92121 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): McCOMBIE, Devin 

[US/US]; 4030 Moratalla Terrace, San Diego, CA 92130 
(US). DHILLON, Marshal [US/US]; 10402 Camino San 
Thomas, San Diego, CA 92127 (US). BANET, Matt 
[US/US]; 2125 Awihi Place, Kihei, HI (US). 

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

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

(88) Date of publication of the international search report: 
27 December 2012 

(54) Title: BODY-WORN MONITOR FOR MEASURING RESPIRATION RATE 

axis normal to chest 

CJ 
m 
i-H 
CJ 
m o 

o 
CJ 

FIG.1 A 
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FIG. 1 B 

(57) Abstract: The invention provides a multi-sensor system that uses an algorithm based on adaptive filtering to monitor a patient's 
respiratory rate. The system features a first sensor selected from the following group: i) an impedance pneumography sensor featur­
ing at least two electrodes and a processing circuit configured to measure an impedance pneumography signal; ii) an ECG sensor 
featuring at least two electrodes and an ECG processing circuit configured to measure an ECG signal: and iii) a PPG sensor featuring 
a light source, photodetector, and PPG processing circuit configured to measure a PPG signal. Each of these sensors measures a 
time-dependent signal which is sensitive to respiratory rate and, during operation, is processed to determine an initial respiratory rate 
value. The system features a second sensor that attaches to the patient's torso and measures an ACC signal indicating movement of 
the chest or abdomen that is also sensitive to respiratory rate. 


