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1) US2008055074A - SENSOR-BASED ADAPTIVE WEARABLE DEVICES AND METH...

1) Family number: 41576260 (US2008055074A) © PatBase 

Title: SENSOR-BASED ADAPTIVE WEARABLE DEVICES AND METHODS

Abstract: The present disclosure is directed towards apparatuses, systems and methods for providing improved sensor-
based patient monitoring and tracking. In accordance with one aspect, a method is provided for adjusting a vital sign alarm
threshold of a vital status sensor as a function of a patient's GPS data, which may comprise: altitude data, velocity data, and
position data. In accordance with another aspect, a method is provided for adjusting one or more alarm detection
parameters based in part on a patient's calculated heart rate variability (HRV) data. According to yet another aspect, an
electronic triage tag is configured to include a colored card insertion region for inserting a colored card for preventing the
device from being inadvertently activated, an LCD screen and a series of LEDs for displaying the triage status of a patient
(red, yellow, green, black).
Classifications: 
International (IPC 8-9): A61B5/0404 G06F17/00 G08B1/08 G09F1/10
G09F3/10 (Advanced/Invention);
A61B5/0402 G06F17/00 G08B1/00 G09F1/00
G09F3/10 (Core/Invention)
CPC: A61B5/0002 A61B5/0205 A61B5/024 A61B5/02405
A61B5/1112 G16H40/67
European: A61B5/00B A61B5/024 A61B5/024A A61B5/11M
G06F19/34C K61B5/0205
US: 340/539.12 340/539.120P 340/539.120S 340/539.13
340/539.130P 340/539.130S 40/124.06 40/299.01 600/515 600/515S
701/300 701/300S
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 Publication number  Publication date  Application number  Application date   
  US2008055074 AA  20080306  US20070741756  20070429  

  US2010171611 AA  20100708  US20090632890  20091208  

  US7629881 BB  20091208  US20070741756  20070429  

 Priority:
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 Probable Assignee: UNIV JOHNS HOPKINS 

 Assignee(s): (std): ALM ALEXANDER M ; BABIN STEVEN M ; CHAVIS JEFFREY S ; GAO TIA ; UNIV JOHNS HOPKINS 

 Assignee(s): JOHNS HOPKINS UNIV ; THE JOHNS HOPKINS UNIVERSITY 

 Inventor(s): (std): GAO TIA ; BABIN STEVEN M ; JUANG RADFORD R ; BISHOP WILLIAM E ; WHITE DAVID M ; ALM
ALEXANDER M ; CRAWFORD DAVID A ; CHAVIS JEFFREY S 

 Inventor(s): ALM ALEXANDER ; CHAVIS JEFFREY ; BABIN STEVEN ; JUANG RADFORD ; CRAWFORD DAVID ; BISHOP
WILLIAM ; WHITE DAVID 

 Agent(s): THE JOHNS HOPKINS UNIVERSITYAPPLIED PHYSICS LABORA, OFFICE OF PATENT COUNSEL; JOHNS
HOPKINS UNIVERSITYAPPLIED PHYSICS LABORA OFFICE OF PATENT COUNSEL; THE JOHNS HOPKINS
UNIVERSITYAPPLIED PHYSICS LABORA,OFFICE OF PATENT COUNSEL; FRANCIS A 

 

2) US2011224498A - BODY-WORN VITAL SIGN MONITOR

2) Family number: 49578390 (US2011224498A) © PatBase 

Title: BODY-WORN VITAL SIGN MONITOR

Abstract: The invention provides a body-worn vital sign monitor that measures a patient's vital signs (e.g. blood pressure,
SpO2, heart rate, respiratory rate, and temperature) while simultaneously characterizing their activity state (e.g. resting,
walking, convulsing, falling) and posture (upright, supine). The monitor processes this information to minimize corruption of
the vital signs and associated alarms/alerts by motion-related artifacts. It also features a graphical user interface (GUI)
rendered on a touchpanel display that facilitates a number of features to simplify and improve patient monitoring and safety
in both the hospital and home. 
Classifications: 
International (IPC 8-9): A61B5/00 A61B5/0205 A61B5/021
A61B5/0402 G06F19/00 G06F3/041 G08B9/00 H04N5/225
H04W4/20 (Advanced/Invention);
H04W4/02 (Advanced/Non-invention)
CPC: A61B5/00 A61B5/0002 A61B5/411 A61B5/6824 A61B5/746
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European: A61B5/00 A61B5/41B A61B5/68B2H
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3) US2007024946A - HYPERSPECTRAL/MULTISPECTRAL IMAGING IN DETERMIN...

3) Family number: 33208463 (US2007024946A) © PatBase 

Title: HYPERSPECTRAL/MULTISPECTRAL IMAGING IN DETERMINATION, ASSESSMENT AND MONITORING OF SYSTEMIC
PHYSIOLOGY AND SHOCK

Abstract: The present invention provides a hyperspectral imaging system which demonstrates changes in tissue oxygen
delivery, extraction and saturation during shock and resuscitation including an imaging apparatus for performing real-time or
near real-time assessment and monitoring of shock, including hemorrhagic, hypovolemic, cardiogenic, neurogenic, septic or
burn shock. The information provided by the hyperspectral measurement can deliver physiologic measurements that support
early detection of shock and also provide information about likely outcomes.
Classifications: 
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A61B (Subclass/Invention)
CPC: A61B5/0059 A61B5/0088 A61B5/02 A61B5/0261 A61B5/029
A61B5/14552 A61B5/412 A61B5/416 A61B5/445 A61B5/7264
G01J3/0224 G01J3/10 G01J3/2823 G01J3/32 G01J2005/0077
G01N21/31 G01N2021/3144 G01N2021/3155 G01N2201/0221
G01N2201/0627
European: A61B5/00P A61B5/026B A61B5/1455N2 A61B5/41D
A61B5/41J4 A61B5/44B6 G01J3/02B6 G01J3/10 G01J3/28D
G01J3/32 G01N21/31 K61B5/00P12D K61B5/02 K61B5/029

PatBase PDF Export -  Page: 2   05/02/2020

http://www.patbase.com/mosget.asp?ID=49578390&FileSave=US2011224498A.PDF
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=1%2F1
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=340%2F313
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=340%2F69
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=340%2F7%2E58
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=345%2F173
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=345%2F173S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=348%2F376
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=348%2F376S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=348%2FE5%2E024
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=348%2FE50%2E24S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F300
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F300P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F301
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F301P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F485
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F485P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F509
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F509P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F545
http://www.patbase.com/getimg/depatis.asp?PN=DE602011041734D
http://worldwide.espacenet.com/textdoc?IDX=EP2544584
http://worldwide.espacenet.com/textdoc?IDX=EP2544584
http://worldwide.espacenet.com/textdoc?IDX=EP2544584
http://worldwide.espacenet.com/textdoc?IDX=IN02160MN2012
http://worldwide.espacenet.com/textdoc?IDX=SG10201502467U
http://worldwide.espacenet.com/textdoc?IDX=SG183973
http://www.patbase.com/getimg/uspto.asp?PN=US2011224498+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224499+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224500+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224506+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224507+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224508+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224556+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224557+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2011224564+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2019183422+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2019254600+AA
http://www.patbase.com/getimg/uspto.asp?PN=US8591411+BB
http://www.patbase.com/getimg/uspto.asp?PN=US8727977+BB
http://www.patbase.com/getimg/uspto.asp?PN=US10213159+BB
http://www.patbase.com/getimg/uspto.asp?PN=US10278645+BB
http://worldwide.espacenet.com/textdoc?IDX=WO2011112782
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B1%2F04
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B10%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F026
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F05
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F103
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F1455
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B6%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01J3%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01J3%2F10
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01J3%2F28
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01J3%2F32
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N21%2F31
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G02F1%2F07
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F029
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01J5%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B1%2F04
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B10%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B6%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G02F1%2F01
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F0059
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F0088
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F02
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F0261
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F029
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F14552
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F412
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F416
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F445
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F7264
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01J3%2F0224
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01J3%2F10
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01J3%2F2823
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01J3%2F32
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01J2005%2F0077
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N21%2F31
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N2021%2F3144
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N2021%2F3155
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N2201%2F0221
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N2201%2F0627
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F00P
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F026B
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F1455N2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F41D
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F41J4
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F44B6
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01J3%2F02B6
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01J3%2F10
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01J3%2F28D
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01J3%2F32
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01N21%2F31
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=K61B5%2F00P12D
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=K61B5%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=K61B5%2F029


K61B5/72K12 S01J5/00N S01N201/022B S01N201/062K
S01N21/31D2 S01N21/31D5
US: 1/1 359/253 359/253P

Family:

 Publication number  Publication date  Application number  Application date   
  AU2005327078 AA  20060817  AU20050327078  20051228  

  AU2013202796 AA  20130502  AU20130202796  20130406  

  AU2013202796 BB  20160609  AU20130202796  20130406  

  CA2592691 AA  20070628  CA20052592691  20051228  

  CA2592691 C  20170704  CA20052592691  20051228  

  CN101237817 A  20080806  CN200580048789  20051228  

  CN101237817 B  20130123  CN200580048789  20051228  

  CN102973247 A  20130320  CN201210521728  20051228  

  CN102973247 B  20150513  CN201210521728  20051228  

  EP1835845 A2  20070926  EP20050857613  20051228  

  EP1835845 A4  20080910  EP20050857613  20051228  

  EP2319406 A1  20110511  EP20100192449  20051228  

  HK1183425 A1  20160408  HK20130110836  20130923  

  HK1183425 A1  20131227  HK20130110836  20130923  

  HK1183425 B  20160408  HK20130110836  20130923  

  JP2008525158 T2  20080717  JP20070549525T  20051228  

  JP5149015 B2  20130220  JP20070549525T  20051228  

  US2007024946 AA  20070201  US20050319225  20051228  

  US9078619 BB  20150714  US20050319225  20051228  

  WO06086085 A2  20060817  WO2005US46919  20051228  

  WO06086085 A3  20080117  WO2005US46919  20051228  

 Priority:

US20040639315P 20041228 US20040639282P 20041228 US20050653081P  20050216
US20050653082P 20050216 AU20050327078  20051228 CN200580048789 20051228
US20050319225  20051228 EP20050857613  20051228 WO2005US46919  20051228
AU20130202796  20130406

 Probable Assignee: HYPERMED INC 

 Assignee(s): (std): FREEMAN JENNY E ; HOPMEIER MICHAEL J ; HYPERMED IMAGING INC ; HYPERMED INC ;
HYPERSPECTRAL IMAGING INC ; PANASYUK ALEXANDER A ; PANASYUK SVETLANA V ; TRACEY BRIAN
H 

 Inventor(s): (std): PANASYUK SVETLANA V ; FREEMAN JENNY E ; HOPMEIER MICHAEL J ; PANASYUK ALEXANDER A ;
TRACEY BRIAN H ; FREEMANN JENNY E ; PANASYUK ALEXANDER A A ; HOPMEIER MICHAEL J J ;
TRACEY BRIAN H H ; FREEMAN JENNY E E ; PANASYUK SVETLANA V V 

 Inventor(s): HOPMEIER MICHAEL ; PANASYUK SVETLANA ; TRACEY BRIAN ; FREEMAN JENNY ; PANASYUK
ALEXANDER ; MICHAEL J HOPMEIER ; ALEXANDER A PANASYUK ; JENNY E FREEMAN ; BRIAN H TRACEY
; SVETLANA V PANASYUK 

 Agent(s): PIZZEYS PATENT AND TRADE MARK ATTORNEYS; PIZZEYS PATENT AND TRADE MARK ATTORNEYS PTY
LTD; MBM INTELLECTUAL PROPERTY LAW LLP; ZELLER ANDREAS; CLT PATENT AND TRADEMARK HK
LTD; OSAKI KATSUMASA; KAWAGUCHI YOSHIO; JAMES REMENICK, NOVAK DRUCE DELUCA AND
QUIGG; JAMES REMENICK NOVAK DRUCE DELUCA AND QUIGG; MORGAN LEWIS AND BOCKIUS LLP;
BRETT A; ANDREW J 

 Designated states: AE AG AL AM AT AU AZ BA BB BE BF BG BJ BR BW BY BZ CA CF CG CH CI CM CN CO CR CU CY CZ
DE DK DM DZ EC  EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GW HR HU ID IE IL IN IS IT JP KE
KG KM KN KP KR KZ LC  LI LK LR LS LT LU LV LY MA MC MD MG MK ML MN MR MW MX MZ NA NE NG NI
NL NO NZ OM PG PH PL PT RO RU SC SD SE SG SI SK SL SM SN SY SZ TD TG TJ TM TN TR TT TZ UA
UG US UZ VC  VN YU ZA ZM ZW

 

4) US2010298650A - VITAL SIGN MONITORING SYSTEM FEATURING 3 ACCELE...

4) Family number: 47677552 (US2010298650A) © PatBase 

Title: VITAL SIGN MONITORING SYSTEM FEATURING 3 ACCELEROMETERS

Abstract: The invention provides a system and method for measuring vital signs (e.g. SYS, DIA, SpO2, heart rate, and
respiratory rate) and motion (e.g. activity level, posture, degree of motion, and arm height) from a patient. The system
features: (i) first and second sensors configured to independently generate time-dependent waveforms indicative of one or
more contractile properties of the patient's heart; and (ii) at least three motion-detecting sensors positioned on the forearm,
upper arm, and a body location other than the forearm or upper arm of the patient. Each motion-detecting sensor generates
at least one time-dependent motion waveform indicative of motion of the location on the patient's body to which it is affixed.
A processing component, typically worn on the patient's body and featuring a microprocessor, receives the time-dependent
waveforms generated by the different sensors and processes them to determine: (i) a pulse transit time calculated using a
time difference between features in two separate time-dependent waveforms, (ii) a blood pressure value calculated from the
time difference, and (iii) a motion parameter calculated from at least one motion waveform.
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5) US2010298656A - ALARM SYSTEM THAT PROCESSES BOTH MOTION AND VIT...

5) Family number: 47677553 (US2010298656A) © PatBase 

Title: ALARM SYSTEM THAT PROCESSES BOTH MOTION AND VITAL SIGNS USING SPECIFIC  HEURISTIC  RULES AND
THRESHOLDS

Abstract: The invention provides a body-worn monitor that measures a patient's vital signs (e.g. blood pressure, SpO2,
heart rate, respiratory rate, and temperature) while simultaneously characterizing their activity state (e.g. resting, walking,
convulsing, falling). The body-worn monitor processes this information to minimize corruption of the vital signs by motion-
related artifacts. A software framework generates alarms/alerts based on threshold values that are either preset or
determined in real time. The framework additionally includes a series of ‘heuristic’ rules that take the patient's activity state
and motion into account, and process the vital signs accordingly. These rules, for example, indicate that a walking patient is
likely breathing and has a regular heart rate, even if their motion-corrupted vital signs suggest otherwise.
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Title: SYSTEM AND METHOD FOR REMOTE MONITORING OF MULTIPLE HEALTHCARE PATIENTS

Abstract: A system and method for remotely monitoring multiple healthcare patients simultaneously is described. Multiple
patients in multiple locations can be monitored for a variety of healthcare conditions and indicators. Information about the
monitored patients is transmitted to a local monitoring component, which can be part of a portable processing system, and
can be monitored by a healthcare professional using the portable processing system at any location convenient to the
professional. An adaptive algorithm dynamically determines if an alert should be generated for a patient based on historical
information associated with the patient or a procedure, situational information associated with a schedule, coordination or
prioritization of multiple procedures, or predictive information based on the likelihood of a future condition based on a
patient's current condition, a procedure being performed, or other factors.
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Title: BODY-WORN SYSTEM FOR CONTINUOUS, NONINVASIVE MEASUREMENT OF VITAL SIGNS

Abstract: The invention provides methods and systems for continuous noninvasive measurement of vital signs such as blood
pressure (cNIBP) based on pulse arrival time (PAT). The invention uses a body-worn monitor that recursively determines an
estimated PEP for use in correcting PAT measurements by detecting low frequency vibrations created during a cardiac cycle,
and a state estimator algorithm to identify signals indicative of aortic valve opening in those measured vibrations.
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Title: APPARATUS AND METHOD FOR PROVIDING A CONSCIOUS PATIENT RELIEF FROM PAIN AND ANXIETY ASSOCIATED
WITH MEDICAL OR SURGICAL PROCEDURES

Abstract: A care system and associated methods are provided for alleviating patient pain, anxiety and discomfort associated
with medical or surgical procedures. The care system facilitates a procedural physician's safely and efficaciously providing
conscious sedation to a patient by providing a responsiveness monitoring system which monitors the responsiveness of the
patient and generates a value representing the level of patient responsiveness. In further aspects of the invention, the
responsiveness monitoring system is an automated system which includes patient query and response devices. Additional
embodiments of the system and methods are directed to alleviating patient pain or discomfort while enabling safe patient
controlled drug delivery in correlation with the monitoring of patient health conditions.
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9) US2011066007A - BODY-WORN MONITOR FOR MEASURING RESPIRATION RAT...

9) Family number: 48463747 (US2011066007A) © PatBase 

Title: BODY-WORN MONITOR FOR MEASURING RESPIRATION RATE

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 featuring 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
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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. An adaptive digital filter is determined from the
initial respiratory rate. The system features a second sensor (e.g. a digital 3-axis accelerometer) 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. This second signal is processed with the adaptive filter to determine a final value for respiratory rate.
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Title: DEVICE FOR DETERMINING RESPIRATORY RATE AND OTHER VITAL SIGNS

Abstract: A body-worn sensor that measures respiratory rate and other vital signs using an acoustic sensor (e.g., a small-
scale sensor). The body-worn sensor features a chest-worn patch sensor that combines both the acoustic sensor and an ECG
electrode into a single adhesive patch. To measure blood pressure, the device additionally performs a 'composite' PTT-based
measurement that features both pressure-dependent and pressure-free measurements. The acoustic sensor measures
respiration rate by recording sounds related to the patient's inspiration and expiration. The acoustic sensor is typically placed
near the patient's trachea, but can also be placed on the middle right and left side of the chest, and the middle right and left
side of the back.
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Title: BODY-WORN SYSTEM FOR CONTINUOUS, NONINVASIVE MEASUREMENT OF CARDIAC OUTPUT, STROKE VOLUME,
CARDIAC POWER, AND BLOOD PRESSURE

Abstract: The invention provides a system for measuring stroke volume (SV), cardiac output (CO), and cardiac power (CP)
from a patient that features: 1) an impedance sensor connected to at least two body-worn electrodes and including an
impedance circuit that processes analog signals from the electrodes to measure an impedance signal (e.g. TBEV waveform);
2) an ECG sensor connected to at least two chest-worn electrodes and including an ECG circuit that processes analog signals
from the electrodes to measure and ECG signal; 3) an optical sensor connected to a body-worn optical probe and including
an optical circuit that processes signals from the probe to measure at least one optical signal (e.g. a PPG waveform) from the
patient; 4) a processing system, typically worn on the patient's wrist and connected through a wired interface to the optical
sensor, and through either a wired or wireless interface to the TBEV and ECG sensors.
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Title: MULTIVARIATE RESIDUAL-BASED HEALTH INDEX FOR HUMAN HEALTH MONITORING

Abstract: Ambulatory or in-hospital monitoring of patients is provided with early warning and prioritization, enabling
proactive intervention and amelioration of both costs and risks of health care. Multivariate physiological parameters are
estimated by empirical model to remove normal variation. Residuals are tested using a multivariate probability density
function to provide a multivariate health index for prioritizing medical effort.
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Title: BODY-WORN MONITOR FOR MEASURING RESPIRATORY RATE

Abstract: The invention provides a system for measuring respiratory rate (RR) from a patient. The system includes an
impedance pneumography (IP) sensor, connected to at least two electrodes, and a processing system that receives and
processes signals from the electrodes to measure an IP signal. A motion sensor (e.g. an accelerometer) measures at least
one motion signal (e.g. an ACC waveform) describing movement of a portion of the patient's body to which it is attached.
The processing system receives the IP and motion signals, and processes them to determine, respectfully, frequency-domain
IP and motion spectra. Both spectra are then collectively processed to remove motion components from the IP spectrum and
determine RR. For example, during the processing, an algorithm determines motion frequency components from the
frequency-domain motion spectrum, and then using a digital filter removes these, or parameters calculated therefrom, from
the IP spectrum. 
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Abstract: The invention provides a body-worn monitor featuring a processing system that receives a digital data stream
from an ECG system. A cable houses the ECG system at one terminal end, and plugs into the processing system, which is
worn on the patient's wrist like a conventional wristwatch. The ECG system features: i) a connecting portion connected to
multiple electrodes worn by the patient; ii) a differential amplifier that receives electrical signals from each electrode and
process them to generate an analog ECG waveform; iii) an analog-to-digital converter that converts the analog ECG
waveform into a digital ECG waveform; and iv) a transceiver that transmits a digital data stream representing the digital ECG
waveform (or information calculated from the waveform) through the cable and to the processing system. Different ECG
systems, typically featuring three, five, or twelve electrodes, can be interchanged with one another.
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15) IN201941050124A - IOT BASED PORTABLE PHYSIOLOGICAL SIGN MONITOR
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Title: IOT BASED PORTABLE PHYSIOLOGICAL SIGN MONITOR

Abstract: Consistent vital sign monitoring is critically important for early detection of clinical deterioration in hospital
settings. In most hospitals, nurses routinely measure and document primary vital signs (e.g., pulse rate, oxygen saturation,
respiratory rate, and blood pressure) for all patients 2-3 times per day to make an assessment of the patient?s condition.
However, such measurement and documentation is a repetitive and time-consuming task for nurses. They use different
medical devices such as a stethoscope to measure chest wall movement as respiration rate, a pulse oximeter to measure
heart rate and oxygen saturation and a sphygmomanometer to measure blood pressure. In particular, the measurement of
respiratory rate is often omitted because having nurses count the chest wall movement in a busy hospital setting is not
efficient. To reduce the workload of the nurses and thus improve the quality of patient care, the proposed system facilitates a
smart vital sign monitor for simultaneous measurement of heart rate (HR), blood greater than pressure (BP), blood oxygen
level (Sp02) and respiration rate (RR). The proposed invention makes use of the interdependence exists between the vital
physiological measures like HR, BP and RR. Through applying the respective methods in internet of things (IoT) domairi,
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avails a real time monitoring capability with reduced sensor and circuitry design which works based on acquired single
biological - electrocardiography (ECG) signal. 
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