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AMBULATORY MONITOR 

RELATED APPLICATIONS 

PCT /IL00/0007 4 

This application claims the benefit under 119( e) of US provisional application 

60/121,290, with like title and filed on February 22, 1999, the disclosure of which is 

5 incorporated herein by reference. 

10 

FIELD OF THE INVENTION 

The present invention relates to ambulatory monitors, especially for tracking the 

progress of diseases and the effectiveness of medical treatments. 

BACKGROUND OF THE INVENTION 

Ambulatory patient monitors, also of types that automatically measure signals, are 

known. For example, one such device is described in U.S. Patent 4,354,375, the disclosure of 

which is incorporated herein by reference. U.S. Patent 5,293,879 and an article "Ambulatory 

Monitoring of Tremor and Other Movements Before and After Thalamotomy: A New 

Quantitative Technique", by EJW van Someren, WA van Gool, BFM Vonk, M Mirmiran, JD 

15 Speelman, DA Bosch and DF Swaab, in Journal ofNeurological Sciences, 117 (1993) pp. 16-

23, the disclosures of which are incorporated herein by reference, suggest using an ambulatory 

for monitoring Parkinson's disease. In the latter patent, it is suggested that the monitor 

automatically administer a pharmaceutical to a patient. 

U.S. Patent 5,642,731, the disclosure of which is incorporated herein by reference, 

20 describes a portable device for reminding a patient to take medicine and for querying a patient 

(to some extent) regarding side effects. This patent describes a device that is large enough to 

hold one or more types of pills. A non-portable device for reminding a patient to take a blood 

test is described in U.S. Patent 5,442,728, the disclosure of which is incorporated herein by 

reference. 

25 

30 

A disadvantage the pill-box device is that it must be carried around, as it is apparently 

too large to be worn. Consequently, patient compliance may be compromised, for example if 

the patient has no pockets in his apparel or if the patient is embarrassed or inconvenienced by 

carrying the pill-box around. If a patient does not carry the pill-box, he will not get any 

reminders, answer questions and/or otherwise be monitored. 

SUMMARY OF THE INVENTION 

An object of some preferred embodiments of the invention IS to mcrease patient 

compliance in medicine taking and/or in reporting side effects, disease progress, symptoms 

and/or the effect of treatment. In a preferred embodiment of the invention, this increase in 

1 
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compliance is achieved by providing the patient with a device that is worn, preferably- a 

wristwatch-like device. 

An object of some preferred embodiments of the invention is to increase a confidence 

level of a patient's subjective reports by providing objective data which can be compared with 

5 the subjective record of the patient. 

An object of some preferred embodiments of the invention is to shorten pharmaceutical 

clinical trials and/or improve their credibility by enhancing the acquisition of patient data, 

especially with regard to side effects and treatment efficacy. In a preferred embodiment of the 

invention, data acquisition is enhanced by questioning the patient using focused queries. 

10 Preferably, the queries are structured and/or dependent on previous responses. Additionally or 

alternatively, the queries take into account data which is logged by an ambulatory monitor, 

either automatically or manually. 

One aspect of some preferred embodiments of the invention relates to a patient 

querying device which is worn by the patient. In a preferred embodiment of the invention, the 

15 device is worn on a wrist, preferably having an exterior similar to a wrist-watch, possibly 

incorporating the functionality of a wristwatch. Alternatively, the device may be worn as a 

necklace and/or on a chain or cord around the neck. In a preferred embodiment of the 

invention, the device includes a display, which displays various information, including one or 

more of a query, a reminder, a time, processed and/or sensed data and/or an indication of a 

20 response by the patient. Alternatively or additionally, the queries, the patient responses and/or 

other information display use an auditory channel (for output and/or input). 

An aspect of some preferred embodiments of the invention relates to a worn device 

which provides reminders to a patient, as well as querying the patient. In a preferred 

embodiment of the invention, the reminders include one or more of a reminder to take 

25 medicine, to eat, to drink, to be tested, to visit a doctor and/or fill out a form. 

In some preferred embodiments of the invention, the device also monitors one or more 

physiological parameters of the patient, for example, movements, body position/posture, pulse 

rate, blood pressure, ECG, temperature and/or oxygenation level. Alternatively or additionally, 

environmental variables are monitored by the device, for example, ambient sounds, ambient 

30 temperature, ambient light levels and/or ambient air-pressure. Alternatively or additionally, to 

automatic monitoring, physiological parameters, ambient environmental conditions and/or 

patient activities may be logged manually, by a person entering them into the device. In some 

cases, the logging of data is initiated by a patient, in others, the device requests the data. 

2 
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In a preferred embodiment of the invention, when the device queries the patient, the 

queries are responsive to the manually and/or automatically logged data, for example, to 

determine a relationship between a meal time and the effectiveness of a medicine or a side 

effect of the medicine. In a preferred embodiment of the invention, such querying is used 

5 during a clinical study of a medicine, to better classify, investigate and collect data about side­

effects and/or medicine efficacy. 

A differentiation should be noted between querying which is delayed and/or initiated 

responsive to a medicine taking time, expected blood level and/or other parameters which are a 

function of medicine metabolism and querying which delayed responsive to physiological 

1 o processes, such as the circadian cycle, the menstrual cycle or the birth process. 

In a preferred embodiment of the invention, an ambulatory monitor is used for one or 

more of disease progress monitoring, data collection for diagnosis, drug studies, drug schedule 

planning and/or treatment effectiveness detennination. In a preferred embodiment of the 

invention, the data that is collected by the monitor is downloaded to a computer, on which the 

15 data may be analyzed by a technician and/or a physician. 

One aspect of the invention relates to an ambulatory monitor being adapted for a 

particular disease. In one example, Parkinson's disease, the device may be provided with 

buttons having a size, shape and/or pressure response which is especially adapted for the use of 

Patients with Parkinson's disease. Alternatively or additionally, the logic of operation of the 

20 device is adapted to the disease, for example requiring confirmation for every input or 

requiring a longer press duration, to take into account a higher probability of a patient 

inadvertently pressing a wrong button. In another example, the monitor is adapted for pain 

monitoring, for example by including dedicated sensors; software for analyzing sensor results 

and displaying different queries and/or reminders; and/or faceplate marking. 

25 An aspect of some preferred embodiments of the invention relates to usmg an 

ambulatory monitor for long term monitoring. In one preferred embodiment of the invention, 

the device monitors changes over a long period. In another example, the device provides 

reminders for infrequently occurring events, for example, a yearly checkup or a reminder to 

replace an implanted battery. In one example, suspected Alzheimer's disease is diagnosed, by 

30 periodically presenting questions to a patient, over a long period, so that degradation of mental 

and/or memory skills can be assessed. 

An aspect of some preferred embodiments of the invention relates to coordination of an 

ambulatory monitor with other medical care. In one example, a reminder device which is worn 

by a health-care provider is synchronized with the ambulatory monitor, so that that health care 
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provider (for example a personal nurse) is reminded whenever the patient receives a medicine 

taking reminder. Thus, the patient can feel independent, while patient compliance is increased. 

Alternatively or additionally, one or more queries may be directed at the health-care provider, 

for example, to report on the patient's movements, activity state, mental alertness and/or mood. 

5 Such two coordinated monitors may also be useful where the patient does not answer queries 

at all, for example senile persons or babies. The two devices may be coordinated using 

wireless communication, for example, IR, Ultrasound or RF radiation. Alternatively or 

additionally, the devices are coordinated using a synchronized clock and suitable logic, so that 

one device is aware of the expected operation of the other device. 

10 One aspect of some preferred embodiments of the invention relates to a method of data 

entry by a patient. In a preferred embodiment of the invention, the patent entered at least some 

of the data using an analog scale, for example, entering a pain level on a scale between 0 and 

10. In a preferred embodiment of the invention, the data is entered by pressing a button to 

move a marker along a scale and releasing the button when the desired data value is displayed. 

15 This data entry method has the advantage of clear feedback to the patient regarding his input. 

In addition, if the patient has difficulty entering data, the absolute error may be expected to be 

small. Further, correcting such a data entry does not require erasing the data entry and 

reentering it, only correcting it, for example by moving the marker some more. In one 

embodiment of the invention, the analog scale is displayed with a varying resolution, so that 

20 there is a maximal resolution at about the marker. Alternatively or additionally, the speed of 

motion of the marker is a function of the duration of the button pressing. In some cases, 

information regarding the patient state and/or various physiological problems thereof may be 

determined by analyzing the act of data entry itself. Analog data entry, often provides more 

such data to be analyzed. 

25 In a preferred embodiment of the invention, a patient may enter several types of data 

usmg an "analog" data input. Alternatively or additionally, some of the data entry may 

comprise selection from a list of discrete entries. Optionally, the physician sets the values of 

the ends of the analog scale and/or of the discrete choices. It is noted that using an Analog 

input device is known for patient studies. However, such a device is typically large (~lOcm) 

30 and inconvenient to carry around. In addition, it is not practical to provide a patient with two 

or more such devices to entry multiple data types. Thus, comparison of changes in two such 

entered data types in an ambulatory patient was not a viable option. 

An aspect of some preferred embodiments of the invention relates to data analysis of 

data acquired by the ambulatory monitor. One advantage of some monitors of the present 
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invention is synchronization between the patient query responses, medicine taking and other 

activities of the patient. In one example, a data analysis can be used to determine an average 

"time-to-ON" of a Parkinson's patient (i.e., the time period from the time the medication was 

taken until the patient switches from OFF to ON and feels an improvement in his motor 

5 abilities). 

An aspect of some preferred embodiments of the invention relates to intercom1ecting an 

ambulatory monitor and external communication networks. In a preferred embodiment of the 

invention, the monitor can connect to a doctor's web site or to a pharmaceutical companies 

web site to upload patient data and/or responses to queries, and/or to download new 

10 programming, for example for detecting and/or avoiding newly discovered side effects or 

inter-drug interactions. 

An aspect of some preferred embodiments of the invention relates to the determination 

of pain level from an analysis of automatically sensed movement and/or posture data. In a 

preferred embodiment of the invention, sudden onset of pain and/or high pain levels are 

15 identified when there is a sudden reduction in the amount of movement of an accelerometer. In 

another example, pain levels may be correlated with the patient's manner of walking: 

accelerations, gait profile, regularity of rhythm, step size, speed, way of starting and/or 

favoring oflimbs (especially in lower back pain and limb injuries). In a preferred embodiment 

of the invention, the monitor learns to associate particular characteristics of features of the 

20 walk and/or movement profile with varying levels of pain. Alternatively or additionally, pain 

level may be determined by analyzing the temporal profile of the patient's posture and/or 

position, for example, walking straight, walking hunched, laying down, standing up or 

sleeping. Alternatively or additionally, such changes in motion are correlated with changes in a 

measured heart rate (which is expected to increase with pain). 

25 

30 

There is therefore provided in accordance with a preferred embodiment of the 

invention, an ambulatory monitor, comprising: 

a fastener for attaching said monitor to an ambulatory person to be monitored; 

a display; 

an input interface; and 

a query generator which generates queries to said display and which receives answers 

to said queries using said input interface. 

Preferably, the monitor comprises: 

at least one sensor which generates a signal responsive to a sensed value; and 

5 
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an automatic logger, which logs data responsive to said signal. Preferably, data 

comprises raw signal data from said sensor. Alternatively or additionally, said data comprises 

process signal data from said sensor. Alternatively or additionally, said at least one sensor 

comprises a physiologic sensor that senses a physiologic variable of said person. Alternatively 

5 or additionally, said at least one sensor comprises an environmental sensor that senses a 

parameter of an environment of said person. Alternatively or additionally, said at least one 

sensor comprises a motion sensor that senses a motion of at least of a portion of said person. 

Alternatively or additionally, said at least one sensor comprises a motion sensor that senses a 

change in posture of said person. Alternatively or additionally, said at least one sensor 

10 comprises a motion sensor that senses a change in body position of said person. Alternatively 

or additionally, said motion sensor comprises an accelerometer. Alternatively or additionally, 

said at least one sensor comprises at least two sensors, of different types. Alternatively or 

additionally, said at least one sensor comprises at least two sensors, which measure different 

parameters. Alternatively or additionally, said at least one sensor comprises at least two 

15 sensors, which are attached to different parts of said person. Alternatively or additionally, said 

at least one sensor comprises a sensor which is spatially separate from said monitor. 

Preferably, said sensor is a wireless sensor. 

In a preferred embodiment of the invention, at least one of said queries is generated 

responsive to said logged data. Preferably, said query is generated at a delay responsive to said 

20 logged data. Preferably, said delay is responsive to a metabolism of a medication taken by said 

person. Alternatively or additionally, said delay is responsive to a physiological process of said 

person. 

In a preferred embodiment of the invention, said monitor generates a medication 

schedule responsive to said logged data. Alternatively or additionally, said fastener comprises 

25 a wristband. Alternatively or additionally, said monitor is adapted to be worn around a neck. 

Alternatively or additionally, said display comprises a visual display. Alternatively or 

additionally, said display comprises an audio display. 

In a preferred embodiment of the invention, the monitor compnses a reminder 

generator which provides said person with at least one reminder using said display. Preferably, 

30 said query generator generates at least one query responsive to a response of said person to 

said at least one reminder. Possibly, said response comprises not complying with said 

reminder. Alternatively or additionally, said at least one reminder comprises a reminder to eat. 

Alternatively or additionally, said at least one reminder comprises a reminder to drink. 

Alternatively or additionally, said at least one reminder comprises a reminder to take a certain 

6 
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medication. Alternatively or additionally, said at least one reminder comprises a reminder for a 

medical checkup. Alternatively or additionally, said at least one reminder comprises a 

reminder for a medical test. 

In a preferred embodiment of the invention, the monitor an alerter which calls attention 

5 of said person to said display. 

In a preferred embodiment of the invention, said input interface is operative to receive 

unsolicited input from said person. Preferably, said input comprises an indication of a disease 

state. Alternatively or additionally, said input comprises an indication of a side effect. 

Alternatively or additionally, said input comprises an indication of an effect of said medicine. 

10 Alternatively or additionally, said input comprises an activity of the person. Alternatively or 

additionally, said query generator generates at least one query responsive to said input. 

Preferably, said query is generated at a delay responsive to said input. Preferably, said delay is 

responsive to a metabolism of a medication taken by said person. Alternatively or additionally, 

said delay is responsive to a physiological process of said person. 

15 In a preferred embodiment of the invention, said monitor generates a treatment 

schedule responsive to said input. Preferably, said treatment schedule comprises a medication 

schedule. 

In a preferred embodiment of the invention, said query generator generates at least one 

secondary query responsive to said person's response to said at least one query. Alternatively 

20 or additionally, said query generator comprises a memory and wherein said memory has stored 

therein an indication of at least one query directed to clinical testing of medical treatment. 

Alternatively or additionally, said query generator comprises a memory and wherein said 

memory has stored therein an indication of at least one query directed to selecting between two 

or more medication schedules. 

25 In a preferred embodiment of the invention, said monitor is adapted for monitoring a 

particular health condition of said person. Preferably, said health condition comprises a 

chronic disease. Alternatively or additionally, said health condition comprises pain. 

Alternatively or additionally, said health condition comprises heart disease. Alternatively or 

additionally, said health condition comprises an anxiety disorder. Alternatively or additionally, 

30 said health condition comprises a depression disorder. Alternatively or additionally, said health 

condition comprises an ADD (Attention deficiency disorder). Alternatively or additionally, 

said health condition comprises a pulmonary difficulty. Alternatively or additionally, said 

health condition comprises diabetes. Alternatively or additionally, said health condition 
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compnses a progressive disease. Alternatively or additionally, said disease comprises 

Parkinson's disease. Alternatively, said health condition comprises a non-disease condition. 

In a preferred embodiment of the invention, said monitor is adapted for tracking a 

health condition which is being modified using a medical treatment. 

In a preferred embodiment of the invention, said monitor is synchronized with a second 

monitor, adapted to be worn by a second person and wherein said second monitor comprises 

an alerter which generates an alert to said second person responsive an operation at said 

monitor. Preferably, said operation comprises a reminder to take medicine. Alternatively or 

additionally, said monitor and said second monitor are synchronized using wireless 

10 communication therebetween. Alternatively or additionally, said monitor and said second 

15 

monitor are synchronized using a common clock. 

In a preferred embodiment of the invention, said input interface comprises at least one 

digital visual analog scale (DVAS) display. Preferably, said at least one DVAS comprises at 

least two DV ASes. 

In a preferred embodiment of the invention, said input interface comprises at least one 

menu selection interface. Alternatively or additionally, said input interface comprises an 

interface for entering at least two different types of data, each of said types of data having at 

least three possible values. Preferably, said query generator generates at least one query 

responsive to a relationship between said two types of entered data. 

20 There is also provided in accordance with a preferred embodiment of the invention, a 

method of detecting a change in pain level, comprising: 

tracking movements of at least a portion of a person; and 

analyzing said tracked movements to identify changes in movement caused by a 

change in pain level. Preferably, said tracked movements comprises changes in posture. 

25 Alternatively or additionally, said tracked movements comprises changes in gait. Alternatively 

or additionally, said tracked movements comprises changes in a time profile of at least one 

body position. 

There is also provided in accordance with a preferred embodiment of the invention, a 

method of data sensing, comprising: 

30 automatically logging data of an ambulatory patient; 

analyzing said data to determine at least one aspect of non-suitability of said logged 

data; 

automatically querying said patient to provide data which improves said at least one 

aspect of non-suitability. 
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There is also provided in accordance with a preferred embodiment of the invention,- a 

method of entering multi-state information, comprising: 

displaying, on a worn device, a scale of values, including an indication of a particular 

value; 

entering usmg said device a value, which entered value 1s indicated usmg said 

indication; and 

storing said entered value, in said device, for later analysis. 

Preferably, said display emulates a VAS (Visual analog scale). Alternatively or 

additionally, said entered value indicates a pain value. Alternatively or additionally, the 

10 method comprises repeating said displaying and said entering a plurality of times for a same 

type displayed scale. Alternatively or additionally, the method comprises repeating said 

displaying and said entering a plurality of times for a different type displayed scale. 

There is also provided in accordance with a preferred embodiment of the invention, a 

monitor network comprising: 

15 a first monitor, worn by a first person, which first monitor generates an alert to said 

first person; and 

a second monitor, worn by a second person, synchronized with said first monitor, 

which generates an alert to said second person responsive to said first monitor. Preferably, said 

first and second monitors are synchronized using a common clock. Alternatively or 

20 additionally, said first and said second monitors are synchronized using at least one wireless 

transmission between them. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more clearly understood from the following detailed 

description of the preferred embodiments of the invention and from the attached drawings, in 

25 which: 

Fig. 1 is a block diagram of an ambulatory monitor, in accordance with a preferred 

embodiment of the invention; 

Fig. 2A is a schematic illustration of a faceplate of an ambulatory monitor for 

Parkinson's disease, in accordance with a preferred embodiment of the invention; 

30 Fig. 2B is a schematic illustration of a faceplate of an ambulatory monitor for pain 

management, in accordance with a preferred embodiment of the invention; 

Fig. 2C is a schematic illustration of a faceplate of an ambulatory monitor for pain 

management, illustrating an alternative data entry mechanism, in accordance with a preferred 

embodiment of the invention; 
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Figs. 3A and 3B comprise an exemplary data display and analysis screen for a data 

analysis software in accordance with a preferred embodiment of the invention; 

Fig. 4 is an exemplary flowchart for a querying logic in accordance with a preferred 

embodiment of the invention; and 

5 Fig. 5 is a block diagram of a networking embodiment of an ambulatory monitor in 

accordance with a preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram of an ambulatory monitor 20 for a patient 21, in accordance 

with a preferred embodiment of the invention. Typically, monitor 20 includes an alert 

10 generator 24, for alerting patient 21 and an input 28 for receiving responses from patient 21. In 

a preferred embodiment of the invention, monitor 20 includes a display 26 (audio, visual or 

both) which is used to present alerts in greater detail and/or to query the patient. Preferably, 

monitor 20 includes a sensor 32, for example an accelerometer, for automatically logging data 

about movement, physiological and/or state environment of patient 21. 

15 In a preferred embodiment of the invention, the operation of monitor 20 is coordinated 

using a controller 22. Logged data is preferably stored in a memory 34, for example a solid 

state memory or an electro-mechanical memory such as a magnetic tape. 

In a preferred embodiment of the invention, monitor 20 can communication with other 

devices using a communication port 30, for example to download data to a personal computer 

20 36. 

In a preferred embodiment of the invention, monitor 20 is worn like a wristwatch, and 

is preferably designed to look like one, to reduce patient embarrassment. 

In a preferred embodiment of the invention, monitor 20 is powered using a standard­

type battery. Alternatively, monitor 20 is powered using a rechargeable battery. Alternatively 

25 or additionally, monitor 20 is powered using solar power or by the inertial power (from the 

movement of monitor 20). Preferably, when the battery is low, monitor 20 alerts the patient to 

download information and/or replace or recharge the battery. Alternatively, monitor 20 shuts 

down less critical functions or includes a backup power source, so that power is available for 

critical monitoring or reminder tasks and/or maintaining the integrity of recorded data. In a 

30 preferred embodiment of the invention, controller 22 conserves power by using a lower clock 

rate when no processing is required, for example, as compared to a higher clock rate when 

real-time data analysis is required. 

Alert 24 is preferably used to remind patient 21 to perform a certain action, for 

example, taking medicine, testing a physiological parameter (such as glucose concentration in 
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the blood or blood pressure), perform a certain activity (such as eat, drink or exercise), respond 

to a presented query and/or fill out a clinical study form. In a preferred embodiment of the 

invention, alert 24 is an audio alert, for example a buzz or a verbal message. Alternatively or 

additionally, alert 24 utilizes a flashing light. Alternatively or additionally, alert 24 uses a 

5 vibration, for example by electrifying a piezoelectric element or a solenoid on the back of 

monitor 20, using an AC current. Alternatively or additionally, alert 24 can drive a small 

current through patient 21. Alternatively or additionally, alert 24 can send a wireless signal to 

a free-standing alert device, for example, a desk-top buzzer. In a preferred embodiment of the 

invention, display 26 is used to display a message that explains the alert. Alternatively or 

10 additionally, controller 22 monitors a patient's response to the alert, to determine if the alert 

was received. In some embodiments of the invention (for example as described below), 

monitor 20 can communicate with a doctor or a health-care professional to warn that the alert 

was not responded to. 

In a preferred embodiment of the invention, the medicine is taken by patient 21 from a 

15 separate pill-box. Alternatively or additionally, the pill-box is controlled by monitor 20 to 

open at the time of the alert and/or to dispense a relevant pill. Such control may be time based 

or may be by wireless communication between the monitor and the pill-box(es). Alternatively 

or additionally, monitor 20 itself includes a storage for medicine which is to be taken by the 

patient. Alternatively or additionally, monitor 20 directly dispenses the medicine, for example 

20 by controlling a drug pump or a electrophoresis trans-dermal drug patch. Alternatively or 

additionally, for example for angina patients, when a patient feels pain, he indicates the pain 

sensation to monitor 20, which responds by providing a suitable medication by one of the 

above methods. 

In a preferred embodiment of the invention, patient 21 can enter data to monitor 20 

25 using input 28. In some cases, the data entry may be in response to a reminder or a query by 

monitor 20. For example, in response to a reminder to take medicine, a patient will enter an 

indication that the medicine was taken. In other cases, the data entry may be initiated by the 

patient. For example, a patient may enter meal times, a sudden feeling of pain or the onset of a 

side effect. In general, the entered data may comprises psychological data, physiological data, 

30 environmental conditions, explanations for automatically monitored events and/or commands 

which affect the operation of monitor 22. 

In a preferred embodiment of the invention, sensor 32 is used to automatically monitor 

the patient. Preferably, the raw sensor data is stored. Alternatively or additionally, the data is 

compressed, preferably using a loss-less compression scheme. Alternatively or additionally, 
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the data is analyzed before being stored to identify features and/or interesting portions thereof, 

which features or portions are stored. Alternatively or additionally, the data is stored using a 

lossy compression scheme. Memory 34 on which the data is stored is preferably integral with 

monitor 20. Alternatively, memory 34 may be contained in a separate package, connected by 

5 wired or wireless communication means to monitor 20. In a preferred embodiment of the 

invention, the analysis and/or recording of sensor data for storage and/or feature extraction is 

responsive to previously acquired data, data entered by the patient and/or data which should 

have been entered by the patient but was not. 

Alternatively or additionally, the acquisition of sensor data is made responsive to 

10 previously acquired data and/or data entered by a patient. In one example, data is logged only 

for times which appear to be relevant, for example, based on previously determined schedules 

and/or responsive to an event. In another example, gain, level and/or other characteristics of a 

sensors may be adjusted so that the sensor is optimally configured to sense expected data 

values. For example, a sensor may be configured to better detect tremors or to better detect 

15 gross movements, by modifying the sensor's gain .. 

In a preferred embodiment of the invention, data is downloaded from monitor 20 to 

computer 34. Alternatively or additionally, programming is uploaded from computer 34 to 

monitor 20. Alternatively or additionally, data, especially data useful for internal algorithms, 

may be uploaded from computer 34 to monitor 20. 

20 In a preferred embodiment of the invention, the connection between communication 

port 30 and computer 34 uses standard networking hardware, for example, IR or RF 

networking or a serial cable. Alternatively, a dedicated communication protocol is used. 

Alternatively or additionally, port 30 is adapted to connect using an analog telephone line, the 

port possibly incorporating a modem. Possibly, port 30 is operative to generate an Internet 

25 connection, for example to a doctor's Web site. In some cases, port 30 may connect to a 

patient's personal computer which, itself connects to an Internet. Preferably, a special program 

is executed on the personal computer to communicate with the web site and/or to program the 

monitor. Possibly, the program may serve as an enhanced user interface to the monitor, for 

example to enter "requests" or to program in reminders, even when the personal computer is 

30 not connected to an Internet. Optionally, the program itself may be downloaded from the web 

site, for example as a Java applet. Possibly, the monitor itself is programmed in Java, so that it 

can be readily reprogrammed, e.g., from the Internet. In a preferred embodiment of the 

invention, the web site is that of a pharmaceutical company or of the manufacturer of the 
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monitor, thus allowing a patient to receive updates, for example, regarding his medicine, novel 

side effects and/or dosage limitations, in a direct manner. 

Fig. 2A is a schematic illustration of a faceplate 40 of an ambulatory monitor for 

Parkinson's disease, in accordance with a preferred embodiment of the invention. In the 

5 exemplary embodiment shown, the monitor includes one or more band holders 42 for 

attaching a wristband to the monitor. Faceplate 40 preferably comprises a display 44, for 

example a dot-matrix LCD display, which can be used to display numbers (e.g., the time), 

short textual messages, icons, pictures, diagrams, symbols and/or images. A button 46 is used 

to indicate taking a meal. A button 48 is used to indicate taking of a medicine. In a preferred 

10 embodiment of the invention, monitor 20 generates an alert when it is time to take medicine, 

possibly also flashing a LED at or near the "medicine" button. When patient 21 takes the 

medicine, he presses the button and the flashing stops. Alternatively, in some cases the patient 

takes the medicine on his own and indicates this to the monitor, which then reschedules 

reminders for taking medicine. 

15 A button 50 is used to indicate sleep and wake times. Buttons 52, 54 and 56 are 

preferably used to indicate a state of the Parkinson's disease, with button 54 allowing a patient 

to indicate an "OFF" state, button 56 allowing a patient to indicate an "ON" state and button 

52 allowing the patient to indicate a state of dyskinesia. These indications may be additional or 

alternative to an automatic detection of these states by monitor 20, by analyzing reading from 

20 sensor 32. Preferably, these indications are used by monitor 20 to calibrate ranges for 

parameters which are associated with these disease conditions. Alternatively or additionally, 

monitor 20 learns to associate particular movement frequencies and/or other features of the 

sensor data with particular disease states, for example, for a particular patient, an "OFF" state 

may be characterized by a sudden, short, increase in motion in a particular frequency band, 

25 followed by a general depression of motion in all frequency bands. In a preferred embodiment 

of the invention, a "query" to a patient may consist of flashing LEDs (not shown) at or near the 

relevant buttons (e.g., one or more of ON, OFF, meal, sleep/wake, Dyskinesia and medicine). 

The patient responds to the query by pressing on one of the flashing buttons. 

Two additional buttons 58 and 60 may be used for programming the monitor. In a 

30 preferred embodiment of the invention, an undo button 57 is provided to undo erroneous data 

entry. 

In a preferred embodiment of the invention, all the buttons used share a similar logic 

and are activated by a single press. Alternatively, more complex and/or different logics may be 

used, for example to allow entry of more complex data or to better suit the special 
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circumstances of patient's having Parkinson's disease. In one example, a button-press may be 

accepted only if it was pressed for at least a predetermined threshold duration. In another 

example, every button press may require an acknowledgment, for example using a different 

button. In another example, only the relevant buttons are available for receiving input, for 

5 example, responsive to a current state of the monitor, patient input, sensor data or an 

outstanding alert. Alternatively or additionally, data entry may utilize speech recognition, 

preferably user dependent speech recognition, with a patient's speech pattern being uploaded 

using port 30. In some embodiments, data entry may use both speech (for the entry) and 

buttons (for the confirmation). Alternatively or additionally, speech sounds can be used for 

10 confirmation, for example, to confirm taking of medication, in response to a query. 

In another example of a button logic one press on a button displays its state and a 

second press is required to change the state. 

In a preferred embodiment of the invention, monitor 20 includes special logic that is 

specific for Parkinson's disease. Such logic is preferably dedicated to the disease process of 

15 Parkinson's and/or to the effects and/or side effects of particular medication. In one example, 

monitor 20 changes the schedule of medicine taking responsive to reported side effects or in 

order to correlate the "ON" state with the times at which a patient needs activity, for example, 

a physical therapy meeting. Thus, a patient and/or a doctor may be able to enter "requests" into 

monitor 20, either directly into the monitor or using programming from a computer. Such 

20 requests and/or other optimization aims may also be preprogrammed in to monitor 20. In a 

preferred embodiment of the invention, one or more of several variables are under control of 

the monitor to achieve such optimization, including: dosage, medication time, medication 

scheduling, temporal relationship between medication, meals, activities and/or other medical 

activities, such as physical therapy meetings. 

25 In another example, monitor 20 determines if certain side effects are too severe or 

indicate a critical adverse reaction to a medication. In many cases, monitor 20 cannot make 

these determinations solely using logic and may thus query the patient for missing 

information. Alternatively, monitor 20 may request patient 21 to ask a doctor certain 

questions, report information and/or to connect the monitor to a communication line, for 

30 example, so the monitor can be updated and/or report to a supervising physician. 

In a preferred embodiment of the invention, a severity of a side effect medicine 

efficacy and/or other "analog" information is entered using a DVAS (Digital Visual Analog 

Scale). In a standard VAS, a ruler with a (mechanically) movable marker is provided to the 

patient. The ruler shows a scale, for example, pain, and the marker is used to subjectively 
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select a pain level. Such a ruler is very bulky and usually does not automatically record data. 

Thus, patient compliance is a problem and using two such VASes is not practical. In a DV AS, 

the "VAS" is always available (e.g., on the wrist) and any number of DVASes can be 

programmed into a single monitor, so several variables may be entered using visual analog 

5 scales. Further, it is possible to visually and/or automatically compare the values entered on 

the several scales and/or data entered using other types of data input. A differentiated should 

be noted between entering "analog" data for data entry and entering data to set a control 

variable. 

In a preferred embodiment of the invention, the data is displayed as a bar (filling an 

10 entire side of the display or only at the marker position) in a range of values. Such an 

indication can easily be corrected by moving the bar left or right. Further, it is possibly for the 

patient to control the resolution of his reply. For example, when in extreme pain, a patient may 

be satisfied with entering a large value (to indicate great pain), without taking the time to enter 

an exact value. In some embodiments of the invention, a rotatable control is provided to enter 

15 DV AS data, in others, a pair of buttons is designated {"Up", "Down"}. 

Fig. 2B illustrates a faceplate 62 for a pain management application, using a DV AS for 

inputting pain severity. In this example, the DVAS comprises a lit triangle, with its apex at the 

"low" side and its base at the "high" side. Thus, although the horizontal dimension of the 

DV AS is reduced relative to that of a standard VAS, an added dimension, e.g., a vertical 

20 dimension, can partly or completely compensate for any loss in discemability. Alternatively or 

additionally, to shape, the DV AS may also be color encoded, for example, blue to red (e.g., 

blue = OK, red= severe pain). 

Fig. 2C illustrates a faceplate 64 for a pain management application, wherein, pressing 

a button shows a menu (rolling) on the display, items from which menu are selected using the 

25 same or other buttons. In some embodiments, a menu may also include sub menus. Reference 

66 indicates a complete list of possible selections in this menu. 

In a preferred embodiment of the invention, the doctor can set up (using the 

communication port) the scale and/or format of the DVAS. Alternatively or additionally, the 

doctor can setup queries which are responsive to relationships between data entered using the 

30 DV ASes and/or historical data. 

In another example of a DVAS related query and/or activity, a doctor and/or patient 

can pre-set a goal, for example, a pain level. Once that pain level is reached, the medication 

may be stopped, switched with another medication and/or its schedule changed. In some cases, 
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an exact determination of a pain level may require querying the patient for more details, after 

he enters a VAS value. 

As mentioned above, display 44 may be used for displaying one or more of queries, 

reminders, alerts and data input. Alternatively or additionally, display 44 is used for displaying 

5 a DV AS. Alternatively or additionally, display 44 may be used for graphically displaying 

logged data, for example data entered by a user or data which is automatically logged. In a 

preferred embodiment of the invention, such data is displayed textually and/or graphically, 

especially if showing a history of a variable, for example, variations of a pain level over time. 

Alternatively or additionally, display 44 may be used to display processed data and/or an 

10 analysis of data, for example in response to a patient request. Alternatively or additionally, 

display 44 may be used to provide the patient with instructions (visual and/or audio) on 

medication, healthful activities and/or using the monitor. Such instructions may be requested 

by the patient. Alternatively or additionally, such instructions are automatically generated 

when it is determined that the patient is not using the monitor in a correct fashion and/or is not 

15 using it enough. 

Figs. 3A and 3B comprise an exemplary data display and analysis screen 70 for data 

analysis software in accordance with a preferred embodiment of the invention. As mentioned 

above, raw data and/or possibly partially analyzed data is preferably downloaded to a personal 

computer, on which a physician can perform additional analysis. In an exemplary embodiment, 

20 such analysis may include a display 72 showing ON and OFF state times, times medications 

were scheduled to be taken and time sat which medications were actually taken. A display 74 

shown the ON duration as a percentage of waking hours. A display 76 shows the time to 

achieve an ON state after taking the first medication dose in the morning. A display 78 and a 

display 80 correspond to displays 74 and 76, but show long-term information, for example, 

25 monthly information. It is noted that the provision of better correlation between the sensor 

data, patient activities and/or patient reporting allows a better analysis of the data and confirms 

the usage of graphical display. 

In a preferred embodiment of the invention, the data analysis program may initiate 

actions responsive to the downloaded data and/or its analysis, for example, to page a doctor or 

30 to send him e-mail. the conditions for performing such activities may be pre-set. Alternatively, 

the doctor may program them in, for example, via his Web site. 

In other preferred embodiments of the invention, additional or alternative data 

processing techniques may be used. Preferably, data from monitor 20 and/or from the PC 
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processing program may be converted to a standard file format to be analyzed by standardized 

data processing programs, for example Excel or SAS. 

One aspect of some preferred embodiments ofthe invention is scheduling ofreminders 

and/or of queries. In a preferred embodiment of the invention, the scheduling can be a function 

5 of data which is entered by the user or analysis of automatically logged data, as well as a 

function of preset time and date schedules. As indicated above, scheduling and/or dosage of 

medicine taking can be preset or it can be a function of the effect and/or side effects that the 

medicine(s) (one or more types) is causing. The effects and/or side effects may be 

automatically detected, may be entered by a user or may be determined by correlating the user-

10 entered information with the automatically sensed information. 

In a preferred embodiment of the invention, queries may be scheduled to be at a preset 

time, for example, every 4 hours or every two days. Alternatively or additionally, queries may 

be scheduled to be delayed relative to events, for example one hour after eating or 15 minutes 

after achieving an ON state. In addition, more complex dependencies may be created, for 

15 example, 10 minutes after achieving an ON state if medication A was taken or 20 minutes after 

the ON state if medication B was taken. Possibly, a script programming language is provided 

for the physician to program when and under what circumstances queries are presented. 

Alternatively or additionally, a state machine representation may be provided, with certain 

states generating particular queries and certain responses (or monitored data) generating 

20 transitions to particular states. 

Alternatively or additionally to queries being generated responsive to patient responses, 

a particular series of queries may be designed for particular situations, to better direct the 

queries to a patient. For example, if a patient enters that he has felt a side effect, a series of 

queries may be asked to determine the type, extent and/or other properties of the side effect. In 

25 addition, in some embodiments of the invention, data input to the monitor is limited so 

substantially only yes/no questions can be asked, requiring more questions to get the required 

information. The "tree" of questions may be dependent on the patient state, for example, with 

questions about fever being asked earlier on for medication A than for medication B. 

Additionally, a patient response or input may cause the scheduling of future questions. For 

30 example, if a patient complains about a headache, a follow-up question about the headache 

may be asked 1 hour later. Alternatively, a patient may be reminded in one hour to report again 

on side effects. Queries may also be used to present instructions to a patient, for example, to 

take aspirin for a headache or to see a doctor at once. 
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The scheduling of some events may be set to be at a delay after a different event (e.g., 

one hour after eating). In a preferred embodiment of the invention, one or more of three types 

of delays are provided: (a) simple time delays; (b) metabolic-related delays; and (c) 

physiologic process related delays. Metabolic related delays, which are responsive to the 

s metabolizing of the medication by the patient, are typically used to make sure that a patient 

acts or is queried at a time when the effect of the medicine is expected to be maximal, minimal 

or at a steady state. Physiologic process related delays, which are responsive to the operation 

of the patient's body, are typically used to match the querying to what the patient's body is 

doing or is supposed to be doing. Examples of relevant physiologic processes (not only for 

10 Parkinson's) include, inflammation response, temperature adaptation, circadian rhythm, 

menstrual cycle and gestation process. Parameters of the metabolic process and of the 

physiological processes are typically patient dependent values which must be loaded for each 

patient. In some cases, an average value or a group value (e.g., based on age) may be 

sufficient. 

15 Fig. 4 is an exemplary flowchart for a querying logic in accordance with a preferred 

embodiment of the invention. As can be appreciated, other flowcharts may be used for other 

embodiments of the invention. further, an particular flowchart may be individually tailored, for 

example, per patient, per disease and/or pre medication. In this example, a patient is reminded 

to take medication at 15:00. The medication may have a side effect of a headache, after it is 

20 absorbed by the body. In the sample flowchart, a patient is reminded to take the medicine if he 

did not indicate he had taken it. If he complains of no headaches or other side effects, an 

increase in dosage is considered (possibly dependent on the existing dosage not being effective 

enough, no reports of side effects over a period of time and a doctors agreement in advance). If 

there are persistent side effects, the dosage may be automatically reduced. 

25 In a preferred embodiment of the invention, monitor 20 includes self testing and safety 

capabilities, for example, to determine if the sensors, memory and/or controller are working 

properly. Additionally or alternatively, the monitor checks that the patient behavior is within 

certain bounds, for example, that his movements are normal or that he is reasonably punctual 

with respect to medicine taking. 

30 In a preferred embodiment of the invention, the logic of the monitor instigates actions, 

for example, suggesting to a patient that he call a doctor 20 if the duration of OFF states is 

increasing. Additionally or alternatively, the monitor may tum itself off, if it malfunctions. 

Additionally or alternatively, the monitor may initiate a call for help, for example if monitor 

20 includes a wireless communication means. 
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In a preferred embodiment of the invention, the monitor logic includes a series of 

conditions, each of which, if met, may indicate a malfunction or problem of some sort. 

Additionally or alternatively, at least in some operational states, the monitor includes one or 

more functions which check correlation between data and/or analysis sources, for unreasonable 

5 discrepancies. In one example, the monitor checks for a significant discrepancy between 

disease states as inputted by a patient, for example an OFF state and movement detected by 

sensor 32 during the alleged OFF state. Additionally or alternatively, in monitors with two or 

more sensors, the outputs of the sensors may be cross-correlated. 

In a preferred embodiment of the invention, the monitor includes one or more models 

10 ofhow the patient and/or medicine are expected to perform. In some preferred embodiments of 

the invention, these models may be used for planing medication and/or treatment schedules 

and/or presenting predictions to the patient. These models may be embodied using a neural 

network or using a state machine model. In one example, the monitor may generate an alert if 

a patient did not perform an expected activity, such as eat supper. The monitor will preferably 

15 alert the patient and ask if a data entry was missed. In another example, if a dose of medicine 

has no effect, the monitor will ask the patient if perhaps the medicine was not taken. 

In a preferred embodiment of the invention, the model(s) are pre-set and/or 

programmed into the monitor, during a programming session. Additionally or alternatively, the 

model(s) for a particular patient and/or medicine regimen may be learned, for example, if they 

20 are embodied using a neural network or by learning parameters for a pre-set model. In one 

example, a model may model daily, weekly, monthly or yearly schedules of the patient and/or 

of his environment. 

In a preferred embodiment of the invention, the monitor 1s used to track the 

effectiveness of certain medicines, for a particular patient. Possibly, a doctor can program such 

25 a monitor to alternate between different schedules so that the doctor can assess which schedule 

and/or medication has the best effect and/or the least side effects. Further, in some preferred 

embodiments of the invention, the monitor is used for clinical testing of drugs. As can be 

appreciated the automatic scheduling of queries and/or the dependency of some queries on 

logged data can be used to better determine side-effects and/or their causes and/or other 

30 parameters. Thus, a clinical study can obtain more effective information from the same 

number of test subjects, possibly in less time. Further, by correlating manual and automatic 

data entry, a higher confidence level in the data may be achieved. 

Fig. 5 is a block diagram of a network embodiment of an ambulatory monitor m 

accordance with a preferred embodiment of the invention. A patient monitor 90 is preferably 
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networked with a health care provider monitor 92 and/or a base station 94. The network may 

be a real-time network, in which messages are transmitted in real-time between the elements of 

Fig. 5. In some embodiments base station 94 is required as a go between, in some 

embodiments base station 94 is used for back up or for remote reporting and in some cases no 

5 base station 94 is provided. Additionally or alternatively, the network may be an off-line 

network, in which synchronization is achieved by the elements sharing a common clock and 

being aware of the logic of the other elements. In this case, the monitors may be synchronized 

with each other periodically, possibly using base station 94 to perform the synchronization. In 

some cases, base station 94 (or monitor 92) may be utilized to perform some or all of the 

10 processing and/or data store for monitor 90. Preferably however, monitor 90 includes at least a 

limited storage and/or processing capability for when it is out ofrange of the base station. 

In a preferred embodiment of the invention, a patient with a monitor 90 may not be 

trusted to comply with the instructions he receives from the monitor and/or to correctly (or at 

all) answer queries from the monitor. However, such a patient may still require a sense of 

15 autonomy, for example if the patient has "bad" days and "good" days. In a preferred 

embodiment of the invention, a monitor 92 is worn by the patient's health care provider (e.g., a 

live-in nurse). When the patient is reminded to take medication, the nurse is preferably also 

alerted, to check if the patient is complying. Additionally or alternatively, if the patient does 

not indicate that he has taken the medicine, it may be the nurse's monitor which sounds an 

20 alert, not the patient's (since he has already shown non-compliance). In some cases, a person 

other than the patient may respond to the alerts on the patient's monitor. In some cases, 

monitor 92 may be placed at a nurses station in a hospital. 

In some embodiments of the invention, base station 94, patient monitor 90 and/or 

health care provider monitor 92 may be connected to a larger network, for example a hospital 

25 information center 96. Alternatively or additionally, they may be connected to a drug company 

center 98. Preferably, such complex network topologies utilize an Internet or direct dial-up, 

however, other available networking solutions may be used. In a preferred embodiment of the 

invention, patient monitor 90 uploads information to the hospital information system, to aid in 

diagnosis of the patient. Alternatively or additionally, the monitor downloads clinical 

30 information to be stored on monitor 90 or the patient's PC, to be used in programming the 

device, analyzing its results or for emergency healthcare providers. Preferably, the monitor 

includes a simple interface (for example a button and speech output) to allow an emergency 

medical practitioner to retrieve critical information (e.g., drugs ingested) from the patient. 
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The above description has focused mainly on using a monitor for Parkinson's disease. 

However, such a monitor may be useful for tracking other chronic conditions. 

In one example, a pain monitor is provided, to monitor the changes in pain during the 

day and to aid in deciding on a suitable pain-reliever schedule. Alternatively, the monitor may 

5 be programmed to decide on a schedule. In a preferred embodiment of the invention, onset of 

pain may be automatically detected, by detecting changes in motion of the patient. In a 

preferred embodiment of the invention, one or more additional sensor may be provided, to 

back up the movement sensor, for example a heart rate sensor may be used to detect an 

increased heart rate on the onset of pain. 

10 Alternatively or additionally, a pain level may be detected by analyzing characteristics 

of a patient's gait. For example, a correlation may be expected between step size, speed and/or 

accelerations, depending on the pain level. In particular, if the pain is affected by the walking, 

for example, back pain, leg pain or arm pain, it may be expected that one side of the body be 

favored, causing a marked effect on the rhythm of walking. Alternatively or additionally, the 

15 time spent in different postures may change, for example, more time standing or laying down 

(when in pain) and less time sitting. In some embodiments, a plurality of sensors may be 

provided on the body, to differentiate between the different postures (e.g., sitting is like 

standing, except for the knee-shoulder distance). Alternatively or additionally, one or more of 

the sensors may sense angle, relative or absolute position and/or velocity, rather than 

20 acceleration. 

In a preferred embodiment of the invention, the monitor (and/or the data analysis 

programs on the personal computer) learns to associate certain features of the movements 

and/or postures with certain pain levels (or other disease states and/or symptoms). Preferably, 

this learning is accelerated by the patient entering a subjective input regarding the pain state. 

25 Preferably, the association is performed by the monitor. Alternatively or additionally, the 

association is performed by the patient's (or the doctor or drug company) computer, by 

analyzing data downloaded to it from the monitor. 

Fib. 2B and 2C, referred to above, illustrate faceplates for a pam management 

application, in which buttons 50 and 46 are marked "down" and "up" respectively, buttons 48 

30 and 52 are marked "sleep/wake" and "activity" respectively and buttons 54 and 46 are marked 

"medicine 1" and "medicine 2" respectively. 

In a preferred embodiment of the invention, the monitor may include a microphone to 

detect ambient sounds. These sounds may be correlated with the patient's activities, for 

example, loud sounds may appear right before acceleration (subway). In another example, 
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these sounds may originate from the patient himself, for example coughing, sneezing and 

snoring, which activities it may be desired to monitor. This is another example where a person 

other than the wearer of the monitor may use the monitor to enter data (the patient's bed 

partner who is woken by the snoring). Sound analysis may be performed on-line or off-line, 

5 using automated processing and/or using a human operator. 

In another preferred embodiment of the invention, a gastro-intestinal disease 

management monitor is provided, to track gastric reflux, irritable bowel syndrome, chronic 

constipation or diarrhea and/or other GI ailments. Preferably, an acoustic sensor is used to 

detect loud bowel sounds that travel through the body. In this context it is noted that, many 

10 bowel activities have a natural rhythm of, for example 20 minutes, to which the monitor is 

preferably attuned. Alternatively or additionally, a patient may enter an indication of a burning 

sensation. Alternatively or additionally, the monitor may query the patient at preset (or 

learned) times after the meal to see if any symptoms arc being felt. Preferably, monitor 20 

learns patterns of symptoms with and/or without medication, so that the queries are better 

15 timed to coincidence with the onset and/or decline of the symptoms. 

Such a monitor as described herein above may also be used for other health-related 

applications. One advantage of some of the embodiments described herein, which advantage is 

useful for other health applications, is that the patient himself can be queried to supply 

missing, ambiguous and/or undetectable information. Thus, an ambulatory monitor can be 

20 used even if a sensor cannot guarantee high quality and/or complete information. 

In one example, an ambulatory monitor is used to track hyperactivity and ADD 

(attention deficiency disorder) in children. A typically relevant sensor is an accelerometer, to 

determine the amount of movement and/or fidgeting. In order to differentiate between game 

playing and hyperactivity-related fidgeting. The child may be queried, for example as to 

25 whether he is playing a game (where movement is expected) or if he is at a lesson (where 

movement is not expected). Alternatively or additionally, a child can be queried directly or 

indirectly (using a simple test) to determine his attention span. In younger children, it may be 

advantageous to use icons or pictures, rather than textual messages. 

Other examples of psychiatric disorders, such as anxiety and depression/mania are also 

30 characterized by significant swings in activity levels, body postures, shaking and/or other 

easily measured parameters. In addition, by querying the patient (or applying one or more 

psychiatric evaluation questions) it is possible to "measure" the mood of the patient. Thus, the 

efficiency of drugs, their interactions with events in the patient's life and/or the best timing for 

dispensing, may be determined with the help of an ambulatory monitor. Also, in an anxiety 
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embodiment, it may be advantageous to query the patient after an anxiety attack and 

medication taking, to determine the exact effect of medication. Preferably a scale having 

between 3-5 degrees of anxiety and/or a DV AS are used to input the anxiety level. The patient 

preferably reports the cause of the attach by selecting from a preset list of options. Possibly, if 

5 the cause is not on the list, the patient enters the cause using a voice recording and/or by 

selecting an option marked "other". Preferably, the doctor and/or patient will reprogram the 

monitor to include the missing cause(s). 

An ambulatory monitor may be used for incontinence, for example for a patient to 

report incontinence events and their (possible) causes. Alternatively or additionally, the 

10 monitor may include a sensor, for example an implanted intra-bladder or intra-abdomen 

pressure sensor, to sense changes in pressure which might be related to incontinence. 

Alternatively or additionally, a sound sensor may be used to identify coughing. Alternatively 

or additionally, an accelerometer may be used to identify jumping and/or other potential 

incontinence causing events. Possibly, when such an even is detected, a patient may be queried 

15 whether there was an incontinence event and/or reminded to perform certain exercises to avoid 

such events. 

In a blood-pressure embodiment, the monitor may periodically measure the patient's 

blood pressure and/or request the patient to measure his blood pressure. Possibly, such a 

monitor may also record movements and/or a heart rate, to detect blood-pressure affecting 

20 event. Alternatively or additionally, the monitor may query the patient when an increase in 

blood pressure is detected, for the reason. 

In a pulmonary embodiment (e.g., emphysema, asthma) the monitor may include a 

sensor for example an electrical impedance sensor or an EMG sensor to detect breathing. 

Alternatively or additionally, the monitor may include an oxygenation sensor to detect actual 

25 blood oxygen level. Alternatively or additionally, the monitor may include a heart-rate sensor 

or an accelerometer to detect movements. Possibly, the monitor may periodically (or 

responsive to measured parameters) request that the patient use a spiro-graph to measure lung 

capacity and/or other pulmonary variables. Queries may be used to help the monitor 

differentiate between different activities and/or to better track the onset, decline and/or 

30 duration ofbreathing difficulty and/or the effect of medication or exercise. 

In a diabetes example, a monitor may remind a patient to test his blood sugar and/or the 

monitor may control an insulin pump. Alternatively or additionally, the monitor tracks 

sweating, heart rate, dizziness (using an accelerometer) and/or other parameters, to detect 
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hypoglycemia. Preferably, the patient reports when he takes food and/or insulin, and the type 

of food or insulin taken. 

In a heart disease example, the monitor can be used to detect ECG, while the patient is 

queried whether he feels an arrhythmia and/or its effects which is provisionally detected by the 

5 monitor. 

Additionally or alternatively, such a monitor may be used to track disease (or health) 

states which have a known progression and/or a hoped-for effect of medication of other 

treatment. In one example, a monitor may be used to track the sensations of a cancer patient 

undergoing chemotherapy and/or radiation treatments. In an opposite example, a monitor may 

10 be provided to track a human gestation, for example to track embryonic movements and the 

activity of the mother. In a preferred embodiment of the invention, embryonic movements are 

detected by a pressure wave caused by the movement of the embryo and propagated through 

the body. It should be noted that some of the applications described herein can tolerate higher 

noise levels than is common in other medical applications. One possible reason is that in long 

15 term monitoring the statistical data may be more important than any single datum. Another 

possible reason is the ability to average very long runs of data. Another possible reason is the 

ability to correlate between sensors and between a sensor and a patient subjective input. 

Additionally or alternatively, a sensor, for example a Doppler sensor may be provided on the 

abdomen of the mother or inside the uterus or the vagina. Such a sensor may communicate by 

20 wire or wireless with the monitor. Additionally, other of the embodiments described herein 

may utilize a sensor additional or alternative to the accelerometer in the monitor, for example, 

a temperature sensor, a blood pressure sensor and an ECG sensor. Such a sensor may be 

connected by wired or wireless means to the monitor. 

In another example a monitor is used to track the onset and/or progression of 

25 menopause, especially in order to control the side effects caused by hormonal medication. 

30 

Preferably, a more exact dosage and/or schedule of dosing may be determined by analyzing the 

automatically logged and/or manually entered information. Alternatively or additionally, the 

dosage is determined responses to queries, which queries are used to asses the effect of 

medication. 

In a preferred embodiment of the invention, the monitor is used to provide support to a 

patient experiencing a new condition. For example, a patient who is newly diagnosed with 

diabetes is not as experienced with the diabetic lifestyle. A worn monitor may assist such a 

patient in acclimating to the newly required lifestyle, while minimizing unhealthy mistakes. 

The assistance may include periodic queries regarding well being (to detect hypoglycemia) and 
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reminders after meals to take insulin. In another example, a leprosy patient (which are 

thankfully rare today) must perform a periodic scan of his extremities to insure that he has not 

incurred new damage, as the nerve endings are damaged by the disease. Preferably, the level of 

assistance changes in time, to reflect the knowledge gained by the patient and to reduce the 

5 annoyance caused by the monitor asking too many questions. A similar reducing level of 

assistance may be provided for instructions regarding using the monitor. As the user becomes 

more proficient, such instructions should cease. 

In some embodiments, reminders may be for activities other than medication, for 

example, a reminder to eat, drink, get up (to avoid blood clots) and/or exercise. Additionally or 

10 alternatively, the reminders may be for long-term activities, for example monthly or yearly 

check-ups or calibration of the monitor. 

The present invention has been described with reference to medical applications, where 

the need for precise information, patient feedback and/or patient compliance is especially 

critical, more so, when taking into account that the users are often ill and/or otherwise 

15 problematic. However, it is anticipated that such a monitor may be reprogrammed for other, 

non-medical applications. Thus, a dedicated electronic diary with a query mechanism may be 

provided. In one example, such a monitor may be used by an athlete on a tight training 

regimen. In another example, such a monitor may be worn by data samplers (for example for 

efficiency studies in industrial engineering) or by service providers, to remind them or 

20 activities they must perform and/or to query them. Possibly, at least some of the queries and/or 

reminders may be download in real-time from a controlling device, for example a base station 

which is in wireless communication with all the end stations and which may also be used to 

perform some or all of the processing and/or data storage. 

In some application, such a monitor as described above may form a software 

25 component of a more complex electronic device which is worn, for example a cellular 

telephone or a wrist computer. In other applications, a multi-option monitor may be provided, 

which monitor can be used to track several disease states. Alternatively or additionally, such a 

monitor is adapted to a particular disease by programming. Possibly, the buttons include 

programmable displays, which display their function. Alternatively, a plurality of stickers are 

30 provided which may be pasted over or at the buttons to describe their function. 

It will be appreciated that the above described apparatus and methods of ambulatory 

monitoring may be varied in many ways. In addition, a multiplicity of various features, both of 

methods and of devices, has been described. It should be appreciated that different features 

may be combined in different ways. In particular, not all the features shown above in a 
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particular embodiment are necessary in every similar preferred embodiment of the invention. 

Further, combinations of the above features are also considered to be within the scope of some 

preferred embodiments of the invention. It should also be appreciated that many of the 

embodiments are described only as methods or only as apparatus. In addition, the scope of the 

5 invention includes methods of using, constructing, calibrating and/or maintaining the 

apparatus described herein. When used in the following claims, the terms "comprises", 

"comprising", "includes", "including" or the like mean "including but not limited to". 
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1. 

CLAIMS 

An ambulatory monitor, comprising: 

a fastener for attaching said monitor to an ambulatory person to be monitored; 

a display; 

an input interface; and 

a query generator which generates queries to said display and which receives responses 

to said queries using said input interface. 

2. A monitor according to claim 1, comprising: 

3. 

sensor. 

at least one sensor which generates a signal responsive to a sensed value; and 

an automatic logger, which logs data responsive to said signal. 

A monitor according to claim 2, wherein said data comprises raw signal data from said 

4. A monitor according to claim 2, wherein said data comprises process signal data from 

said sensor. 

5. A monitor according to claim 2, wherein said at least one sensor compnses a 

physiologic sensor that senses a physiologic variable of said person. 

6. A monitor according to claim 2, wherein said at least one sensor compnses an 

25 environmental sensor that senses a parameter of an environment of said person. 

7. A monitor according to claim 2, wherein said at least one sensor comprises a motion 

sensor that senses a motion of at least a portion of said person. 

30 8. A monitor according to claim 2, wherein said at least one sensor comprises a motion 

sensor that senses a change in posture of said person. 

9. A monitor according to claim 2, wherein said at least one sensor comprises a motion 

sensor that senses a change in body position of said person. 
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10. A monitor according to claim 7, wherein said motion sensor compnses an 

accelerometer. 

5 11. A monitor according to claim 2, wherein said at least one sensor comprises at least two 

sensors, of different types. 

12. A monitor according to claim 2, wherein said at least one sensor comprises at least two 

sensors, which measure different parameters. 

10 

13. A monitor according to claim 2 wherein said at least one sensor comprises at least two 

sensors, which are attached to different parts of said person. 

14. A monitor according to claim 2 wherein said at least one sensor comprises a sensor 

15 which is spatially separate from said monitor. 

15. A monitor according to claim 14, wherein said sensor is a wireless sensor. 

16. A monitor according to claim 2, wherein at least one of said quenes is generated 

20 responsive to said logged data. 

17. A monitor according to claim 16, wherein said at least one query is generated at a delay 

responsive to said logged data. 

25 18. A monitor according to claim 17, wherein said delay is responsive to a metabolism of a 

medication taken by said person. 

19. A monitor according to claim 17, wherein said delay is responsive to a physiological 

process of said person. 

30 

20. A monitor according to claim 2, wherein said monitor generates a medication schedule 

responsive to said logged data. 

21. A monitor according to claim 1, wherein said fastener comprises a wristband. 
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22. A monitor according to claim 1, wherein said monitor is adapted to be worn around a 

neck. 

5 23. A monitor according to claim 1, wherein said display comprises a visual display. 

24. A monitor according to claim 1, wherein said display comprises an audio display. 

25. A monitor according to any of claims 1-24, comprising a reminder generator which 

10 provides said person with at least one reminder using said display. 

26. A monitor according to claim 25, wherein said query generator generates at least one 

query responsive to a response of said person to said at least one reminder. 

15 27. A monitor according to claim 26, wherein said response comprises not complying with 

said reminder. 

28. A monitor according to claim 25, wherein said at least one reminder comprises a 

reminder to eat. 

20 

29. A monitor according to claim 25, wherein said at least one reminder comprises a 

reminder to drink. 

30. A monitor according to claim 25, wherein said at least one reminder comprises a 

25 reminder to take a certain medication. 

31. A monitor according to claim 25, wherein said at least one reminder compnses a 

reminder for a medical checkup. 

30 32. A monitor according to claim 25, wherein said at least one reminder comprises a 

reminder for a medical test. 

33. A monitor according to any of claims 1-24, comprising an alerter which calls attention 

of said person to said display. 
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34. A monitor according to any of claims 1-24, wherein said input interface is operative to 

receive unsolicited input from said person. 

5 35. A monitor according to claim 34, wherein said input compnses an indication of a 

disease state. 

36. A monitor according to claim 34, wherein said input comprises an indication of a side 

effect. 

10 

37. A monitor according to claim 34, wherein said input comprises an indication of an 

effect of said medicine. 

38. A monitor according to claim 34, wherein said input comprises an indication of an 

15 activity of the person. 

39. A monitor according to claim 34, wherein said query generator generates at least one 

query responsive to said input. 

20 40. A monitor according to claim 39, wherein said query is generated at a delay responsive 

to said input. 

41. A monitor according to claim 40, wherein said delay is responsive to a metabolism of a 

medication taken by said person. 

25 

42. A monitor according to claim 40, wherein said delay is responsive to a physiological 

process of said person. 

43. A monitor according to claim 34, wherein said monitor generates a treatment schedule 

30 responsive to said input. 

44. A monitor according to claim 43, wherein said treatment schedule compnses a 

medication schedule. 
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45. A monitor according to any of claims 1-24, wherein said query generator generates at 

least one secondary query responsive to a person's response to at least one of said queries. 

46. A monitor according to any of claims 1-24, wherein said query generator comprises a 

5 memory and wherein said memory has stored therein an indication of at least one query 

directed to clinical testing of medical treatment. 

47. A monitor according to any of claims 1-24, wherein said query generator comprises a 

memory and wherein said memory has stored therein an indication of at least one query 

10 directed to selecting between two or more medication schedules. 

48. A monitor according to any of claims 1-24, wherein said monitor IS adapted for 

monitoring a particular health condition of said person. 

15 49. A monitor according to claim 48, wherein said health condition comprises a chronic 

disease. 

50. A monitor according to claim 48, wherein said health condition comprises pain. 

20 51. A monitor according to claim 48, wherein said health condition comprises heart 

disease. 

52. A monitor according to claim 48, wherein said health condition comprises an anxiety 

disorder. 

25 

53. A monitor according to claim 48, wherein said health condition comprises a depression 

disorder. 

54. A monitor according to claim 48, wherein said health condition comprises an ADD 

30 (Attention Deficiency Disorder) condition. 

55. A monitor according to claim 48, wherein said health condition comprises a pulmonary 

difficulty condition. 
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56. A monitor according to claim 48, wherein said health condition comprises diabetes. 

57. A monitor according to claim 48, wherein said health condition compnses a 

progressive disease. 

5 

58. A monitor according to claim 57, wherein said disease comprises Parkinson's disease. 

59. A monitor according to claim 48, wherein said health condition comprises a non-

disease condition. 

10 

60. A monitor according to claim 48, wherein said monitor is adapted for tracking a health 

condition which is being modified using a medical treatment. 

61. A monitor according to any of claims 1-24, wherein said monitor is synchronized with 

15 a second monitor, adapted to be worn by a second person and wherein said second monitor 

comprises an alerter which generates an alert to said second person, responsive to an operation 

at said monitor. 

62. A monitor according to claim 61, wherein said operation comprises a reminder to take 

20 medicine. 

63. A monitor according to claim 61, wherein said monitor and said second monitor are 

synchronized using wireless transmission therebetween. 

25 64. A monitor according to claim 61, wherein said monitor and said second monitor are 

synchronized using a common clock. 

65. A monitor according to any of claims 1-24, wherein said input interface comprises at 

least one digital visual analog scale (DV AS) display. 

30 

66. A monitor according to claim 65, wherein said at least one DVAS display comprises at 

least two DV AS displays. 
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67. A monitor according to any of claims 1-24, wherein said input interface comprises at 

least one menu selection interface. 

68. A monitor according to any of claims 1-24, wherein said input interface comprises an 

5 interface for entering at least two different types of data, each of said types of data having at 

least three possible values. 

10 

15 

69. A monitor according to claim 68, wherein said query generator generates at least one 

query responsive to a relationship between said two types of entered data. 

70. A method of detecting a change in pain level, comprising: 

tracking movements of at least a portion of a person; and 

analyzing said tracked movements to identify changes m movement caused by a 

change in pain level. 

71. A method according to claim 70, wherein said tracked movements comprise changes in 

posture. 

72. A method according to claim 70, wherein said tracked movements comprise changes in 

20 gait. 

25 

73. A method according to claim 70, wherein said tracked movements comprise changes in 

a time profile of at least one body position. 

74. 

data; 

A method of data sensing, comprising: 

automatically logging data of an ambulatory patient; 

analyzing said data to determine at least one aspect of non-suitability of said logged 

automatically querying said patient to provide data which improves said at least one 

30 aspect of non-suitability. 

75. A method of entering multi-state information, comprising: 

displaying, on a donned device, a scale of values, including an indication of a particular 

value; 
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entering, usmg said device, a value, which entered value IS indicated using said 

indication; and 

storing said entered value, in said device, for later analysis. 

5 76. A method according to claim 75, wherein said displaying emulates a VAS (Visual 

Analog Scale) display. 

10 

15 

77. A method according to claim 75, wherein said entered value indicates a pain level. 

78. A method according to any of claims 75-77, comprising repeating said displaying and 

said entering a plurality of times for a same type displayed scale. 

79. A method according to any of claims 75-77, comprising repeating said displaying and 

said entering a plurality of times for a different type displayed scale. 

80. A monitor network comprising: 

a first monitor, worn by a first person, which first monitor generates an alert to said 

first person; and 

a second monitor, worn by a second person, synchronized with said first monitor, 

20 which generates an alert to said second person responsive to said first monitor. 

81. A network according to claim 80, wherein said first and second monitors are 

synchronized using a common clock. 

25 82. A network according to claim 80 or claim 81, wherein said first and said second 

monitors are synchronized using at least one wireless transmission between them. 
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2411719 
HYDRATION MONITOR 

Field of the Invention 

The present invention relates to a hydration monitor and in particular to a portable 

5 hydration monitor suitable for use during exercise. 

Background to the Invention 

In sport, particularly athletics, international competition is the ultimate challenge to 

the various regulatory systems of the body: physiological; biochemical; 

10 biomechanical and psychological. The body experiences a great challenge to 

accommodate the metabolic, thermal and other demands of intense exercise, 

where this challenge is greatest during endurance events in hot environments. 

Since water serves the role of controlling most of the body's regulatory systems, 

15 the need for fluid intake during exercise is one of the main concerns, if not the 

primary concern, for the sportsperson in ensuring they can maintain their 

maximum sporting potential. The body's management of its hydration status is 

essential in its main roles of regulating body temperature; blood circulation, 

volume, viscosity and pressure; facilitating muscle movement and for removing 

20 waste. 

A deficient level of hydration can lead to dehydration, a process referring to a loss 

of body water, from a state of hyperhydration (greater than normal body water 

content) to euhydration (normal body water content) or from euhydration 

25 downward to hypohydration (less than normal body water content). 

In terms of performance, a subject who is just 2% dehydrated can see their 

performance drop by 20-30%, when compared to being in a state of euhydration. 

Put in context, this reduction in performance compares to the margin between 

30 winning gold and finishing outside of the medals, 7 seconds adrift, in the 1500m in 

the 2000 Sydney Olympics. 

It is important, however, to emphasise that hydration is not the only factor that 

should be monitored in exercise. Other factors such as energy stores, levels of 

\ 
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electrolytes, fatigue, psychological factors and fitness (reduced fitness in elite 

athletes is due to insufficient recovery time to regain fitness after sustaining an 

injury) all have an effect on the performance of the sportsperson, and since the 

nature of sport is based around precision, an imbalance of any of these factors 

5 can lead to underachievement. In extreme cases, it has been known for a 

deficiency of electrolytes to be fatal, inducing a condition known as hyponatremia. 

The condition is often brought on through the dilution of sodium content in the 

blood, where the subject has consumed too much fluid without an adequate 

replacement of sodium. 

10 

It is the occasion where an athlete has the perfect balance of the above factors 

that they will perform at their lifetime best. A performance such as this requires 

the mind of the athlete to be in harmony with their body, an occurrence known 

simply as 'the zone'. It is an altered state of consciousness where the body and 

15 mind function automatically. 

It is therefore desirable to be able to monitor hydration levels to achieve maximum 

possible performance. It is particularly desirable to be able to measure hydration 

levels during exercise to determine the quantity of liquid that should be taken on 

20 board to maintain, or reach, ideal hydration levels. 

Current systems used for measuring hydration include osmometers and 

refractometers. Such systems are used by sporting bodies and clubs, although 

due to the size of the apparatus involved and the nature of the measurements 

25 taken, the systems can only be used before, during a stationary phase, or 'after an 

exercise is finished. 

Osmometers work on the principle of either freezing point depression or vapour 

pressure (heating and cooling). Osmometers determine the number of water 

30 particles in a blood solution obtained from a subject by taking a blood sample. 

Another form of osmometry measures the concentration of water in a urine 

sample. In both cases, osmometry is not practical for use during exercise due to 

the need to collect blood or urine samples. 
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Refractometers measure the specific gravity of urine samples. By placing a drop 

of urine on the screen, the concentration of the urine is read off from a scale, the 

reading being determined by the refraction of light through the urine. The reading 

on the scale can then be converted into a number of milli-osmos per Kilogram. 

5 Again, it is not practical for use during exercise due to the need of a urine sample. 

Although portable skin hydration monitors exist, such devices are designed for use 

in dermatology as a measure for skin moisture. Skin hydration monitors measure 

moisture levels in the corneocytes (dead skin cells) in the stratum corneum, the 

10 outer layers of the skin. In terms of body water, a normal moisture level in the 

stratum corneum could either be the result of, firstly, body euhydration or, 

secondly, sweating whilst in a dehydrated state. It therefore follows that skin 

hydration levels do not reflect body hydration. It is also not possible to determine 

the level and quantity of sweat, since the water in the stratum corneum reaches a 

15 maximum when the body is in a state of euhydration. Therefore it would not be 

possible to determine any excess sweat that evaporates or drips off the skin. 

It has been suggested that blood flow monitors could be adapted to determine fluid 

status, through monitoring how peripheral blood flow varies during exercise to 

20 facilitate the dissipation of heat by the process of sweat and heat exchange. 

However, it is thought that this would not be a reliable method of monitoring 

hydration because sweat rates, and therefore blood flow rates, are greater in hot 

than in cold climates, even for the same level of dehydration. Peripheral blood 

flow fails to allow for other means of loosing fluid such as increased fluid exchange 

25 in cold climates between the environment and breath, where the environment 

draws moisture from the breath to try and equalise the two moisture levels. 

It is understood from medical studies that for every 1% loss in body weight, due to 

dehydration, heart rates increase by about 7 beats per minute. From this, it may 

30 be possible to develop a heart rate monitor to calculate loss in hydration due to an 

increase in heart rate. However, it is not thought that such a monitor would be 

particularly accurate as heart rate increases could also be the result of other 

factors. For example, an increase in speed from one stride to the next would 
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4 
cause an increase in heart rate, as would anxiety, hormone levels, caffeine intake 

and the (varying) temperature of the atmosphere. 

Bio-electrical Impedance Analysis (BIA) is another technique that has been 

5 suggested for use in measuring hydration. BIA analyses the amounts of fat, 

muscle and water in the body. The measure of hydration is separated into 

intracellular and extra cellular fluid compartments. BIA works by sending a small 

current through electrodes attached to the skin, normally on the hand and the foot. 

The current is sent at two different levels, one that can penetrate the cells of the 

10 body and one that cannot. The difference between the two provides an indication 

of the hydration status, on the theory that fluid facilitates the conduction of current. 

Currently, BIA results are affected by numerous variables including body position; 

hydration status; consumption of food and beverages; ambient air and skin 

temperature; recent physical activity; and the conductance of anything in contact 

15 with the skin, other than the electrodes. Thus, BIA lacks the precision and 

accuracy necessary for hydration monitoring, and it is doubtful that it could ever be 

adapted for use to determine fluid levels during even gentle exercise. 

The present invention seeks to provide means for monitoring hydration in the body 

20 during exercise. It was therefore important to understand whether or not the 

theories behind any existing products could be developed for use in the PHM. 

Statement of Invention 

According to an aspect of the present invention, there is provided a hydration 

25 monitor comprising a temperature sensor for measuring a subject's core body 

temperature and a processor, the processor being arranged to accept 

measurements from the temperature sensor and calculate a hydration level in 

dependence on changes in the measured core body temperature. 

30 In a preferred embodiment of the present invention, a portable monitor is arranged 

to measure core body temperature non-invasively. Hydration is monitored in real­

time device and measurements are output via a display to the user. In this 

manner, a user can see his or her hydration status during exercise. Through this, 

it is intended that dehydration is avoided and thus performance maximised. 
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The portable hydration monitor is particularly useful as it can be used to analyse 

an athlete's performance to ensure their maximum sporting potential and it can be 

used to guarantee that the level of hydration is always safe. Thus, severe 

5 dehydration can be avoided, something that can ultimately be a risk to health and 

even survival. 

Many internal and external variables (including psychological variables) are 

relative to the core body temperature that is measured. In particular, by use of a 

10 hydration monitor according to an embodiment of the present invention, stitch and 

stomach discomfort should be prevented. 

Embodiments of the present invention could be used by almost all 

sportsmen/women including the disabled. Embodiments of the present invention 

15 could be produced specifically for impact sports. In particular, the earpiece or 

other temperature sensor would be designed so it could not be damaged by 

impact or be forced into the ear by jostling/impact. 

Preferably, the temperature sensor includes one or more air flow channels 

20 allowing the flow of ambient air around the ear canal. Preferably, the temperature 

sensor is designed to stabily fit within the subject's ear and maintain a constant 

position. For example, the temperature sensor may be mounted within a 

malleable rubber member or similar to allow it to adaptably fit within different sized 

ears of subjects. In another alternative, various sized ear pieces may be provided 

25 to permit a subject to select the most appropriate fit. 

In a preferred embodiment, the portable hydration monitor includes an earpiece 

containing a thermopile to measure core body temperature via the tympanic 

membrane (eardrum) and a wristwatch or other visual and/or audible indicator 

30 module that provides the user with real-time feedback and informs the user of how 

much fluid they must drink to re-hydrate their body to a level of euhydration 

(normal). 

Preferably, the two units communicate wirelessly. 
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The thermopile detects incident infrared radiation from the tympanic membrane 

and provides a voltage equivalent to the core body temperature of the subject. 

This is then fed into an algorithm and the result is output via the indicator module. 

5 Preferably, the result is the volume of fluid the subject should consume, in litres or 

ml to reach and/or maintain a level of euhydration. 

10 

Preferably, the monitor seeks to provide the athlete with a realistic accuracy of 0.5-

1.0 %BWL (body weight lost in water). 

This present invention seeks to provide a portable hydration monitor suitable for 

monitoring hydration status throughout an exercise, which in turn would educate 

athletes during training so that the regular and appropriate intake of fluids is 

automatic, and in competition they can concentrate solely on performing in 'the 

15 zone' (they may not be wearing the device during competition). 

Various embodiments may eventually be produced to cater for the various needs 

of: 

• athletes (and novice sports person); 

20 • military personnel; 

• hospital patients and 

• normal public users 

The hydration monitor may comprise an earpiece and a remote unit, the 

25 temperature sensor being positioned in the earpiece for measuring the core body 

temperature via the subject's tympanic membrane. 

Preferably, the temperature sensor comprises a thermopile. 

30 The earpiece may further comprises a transmitter, the remote unit including the 

processor, output means and a receiver, the earpiece being arranged to 

communicate measurements to the processor via the transmitter and receiver, the 

processor being arranged to provide an indication of the hydration level via the 

output means. 
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The transmitter and receiver may communicate wirelessly. 

The transmitter and receiver may be transcievers. 

The remote unit may comprise a selected one of: 

a wristwatch, a personal digital organiser, a mobile telephone, a personal 

computer or medical diagnostic and/or monitoring apparatus. 

10 The output means may include one or more of a display and a speaker. 

The monitor may further comprise a memory for storing hydration level and/or core 

body temperature over time. 

15 The processor may be arranged to determine a hydration level by the following 

formula: 

[(core body temperature current- core body temperature normal) x subject's 

weight] I (factor of ambient compensation x 1 00). 

20 The factor of ambient compensation may be between 0.1 and 0.23 and is 

determined in dependence on the temperature of the environment surrounding the 

subject. 

The hydration monitor may be arranged to operate repeatedly at predetermined 

25 time intervals. 

The processor may be arranged to generate an alarm upon determination of a 

hydration level below a predetermined level. 

30 According to another aspect of the present invention, there is provided a method 

of measuring hydration of a subject comprising the steps of: 

measuring an initial core body temperature of the subject; 

measuring a subsequent current core body temperature of the subject; 
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subtracting the initial core body temperature from the subsequent core body 

temperature; 

multiplying by the subject's weight; and, 

dividing by a factor of ambient compensation. 

Preferably, the measurements are taken from the subject's tympanic membrane. 

Brief Description of the Drawings 

Embodiments of the present invention will now be described in detail, by way of 

10 example only with reference to the accompanying Figures, in which: 

Figure 1 is a block diagram of a hydration monitoring system according to an 

embodiment of the present invention; 

Figure 2 is a schematic diagram of a portable hydration monitor incorporating the 

system of Figure 1; 

15 Figure 3 is a cross-sectional diagram of an earpiece of the monitor of Figure 2; 

and, 

Figure 4 is a schematic diagram of another system according to an embodiment of 

the present invention. 

20 Detailed Description 

Figure 1 is a block diagram of a hydration monitoring system according to an 

embodiment of the present invention. 

The hydration monitoring system 10 includes a temperature sensor 20, a 

25 processor 30 and a display 40. 

The temperature sensor 20 is arranged to measure body temperature of a subject 

and communicate the measured temperature to the processor 30. Upon receipt of 

the measurement, the processor is arranged to calculate a body water level for the 

30 subject and output a corresponding hydration indication to the display 40. 

Preferably, the temperature sensor 20 is arranged to measure temperature of a 

tympanic membrane within one of the subject's ears. 
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The calculation performed by the processor is carried out at regular intervals as 

follows: 

[(core body temperature current- core body temperature normal) x weight] I (factor 

5 of ambient compensation x 1 00) 

The normal core body temperature will have been determined and/or input into the 

device prior to use. The normal core body temperature is subtracted from the 

current core body temperature, multiplied by the weight of the subject in kg, 

10 (although could also be configured to accept pounds depending on user's 

preference) and then divided by the factor of ambient compensation. This is then 

either divided by one hundred to give a measurement in litres or alternatively 

multiplied by ten to give the measurement in millilitres. 

15 The factor of ambient compensation is valued between 0.1 and 0.23 degrees 

centigrade, and refers to the increase in the subject's core body temperature for 

every percent loss of body weight, in temperate and hot climates respectively. 

The measurement is the amount of liquid that the subject should drink to achieve 

20 euhydration (full hydration). 

25 

Figure 2 is a schematic diagram of a portable hydration monitor incorporating the 

system of Figure 1. Figure 3 is a cross-sectional diagram of an earpiece of the 

monitor of Figure 2. 

The portable hydration monitor includes an earpiece 60 and a wristwatch 70. 

The earpiece 60 includes a thermopile 65 positioned to measure core body 

temperature via the tympanic membrane when inserted into an ear of a subject 

30 and a transmitter 66 arranged to communicate temperature measurements to the 

wristwatch 70. 

The transmitter and receiver could be transceivers to allow the two units to talk to 

each other for initialisation etc. 
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The wristwatch 70 includes a receiver 75 arranged to receive measurements from 

the earpiece, a processor to perform the calculations discussed above and a 

display 76 to provide the subject with feedback on their hydration status. 

5 Preferably, the display also informs the user of how much fluid they must drink to 

re-hydrate their body to a level of euhydration (normal). Preferably, the monitor 

operates on a substantially real-time basis. 

In addition or as an alternative to the display 76, the wristwatch 70 may include an 

10 audible indicator 80 to provide the feedback and/or additional alerts. For example, 

hydration status and feedback may be provided via the display 76 and alerts may 

be provided via the audible indicator 80 when a predetermined level of dehydration 

is reached and/or immediate action is necessary. 

15 Preferably, the transmitter 66 and receiver 75 communicate via a wireless data 

protocol such as Blue Tooth ™ or another suitable wireless communication system. 

The earpiece 60 and wristwatch 70 both include one or more batteries to supply 

power. At least in the case of the earpiece 60, it is preferred that the battery 67 is 

rechargeable from within the earpiece via a suitable connection to a power-source 

20 or inductive coupling to a power-source. In order to conserve battery power, the 

transmitter 66 may establish a connection with the receiver only when it is 

provided with data to transmit. The earpiece 60 and/or wristwatch may include a 

sleep mode to further conserve power when not in use. 

25 When inserted into a subject's ear canal, the thermopile 65 detects incident 

infrared radiation from the tympanic membrane and provides a voltage equivalent 

to the core body temperature of the subject. This is transmitted to the wristwatch 

and used by the processor to obtain a hydration indication for output via the 

display and/or audible indicator. Preferably, the result is the volume of fluid the 

30 subject should consume, in litres or mi. 

Preferably, the wristwatch includes a memory and is connectable to a computer or 

other remote station, either via a wireless connection or via a docking station or 

other wired connection to enable the subject to store and subsequently download 
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core body temperature and/or hydration statistics and other relevant information 

for subsequent analysis. 

If configured by the user, an alert can be set to sound periodically (for example, 

5 every minute) to indicate when the temperature is measured. The alert will 

preferably be generated in the earpiece but it could alternatively be generated 

from the wristwatch, or both. The alert is intended to remind the subject to look at 

the display and could also serve to indicate when the display is being updated. If 

ignored, and the subject becomes dehydrated, the device will sound an alarm, 

10 either in the earpiece or wristwatch or both when their hydration status falls below 

2% of their level of euhydration. 

15 

Depending on the configuration of the wristwatch and earpiece, the user may be 

given a choice of a sound or vibration alert, or both. 

It is understood from medical studies that for every 1% loss in body weight, due to 

dehydration, heart rates increase by about 7 beats per minute. From this, it may 

be possible to incorporate a heart monitor into embodiments of the present 

invention to provide more detailed information on hydration status. The heart rate 

20 monitor would be one of the many types currently available and would be arranged 

to communicate its measurements with the wristwatch in the same manner as the 

earpiece. 

In addition, pressure detecting inserts could be included in an embodiment of the 

25 present invention. Such inserts would be inserted into shoes and arranged to 

measure weight by the pressure applied. This information could then be 

communicated to the wristwatch which could calculate a weight change due to 

fluid loss. This method is expected to be unreliable by itself as it is affected by 

balance distribution over the foot, for example running up or down slopes and 

30 speed changes. However, when used in combination with the temperature 

measurements from the earpiece and possibly the heart rate measurements from 

the heart rate monitor, accuracy could quite possibly be increased. As an 

alternative to inserts, a pressure sensor could be integrated into a treadmill or 

other weight measurement mechanisms could be used. 
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Various embodiments may eventually be produced to cater for the various needs 

of: 

• athletes (and novice sportsperson); 

5 • military personnel; 

• hospital patients and 

• normal public users 

For example, whilst athletes may be interested in actual numeric levels, the public 

10 users may prefer an indicator in the form of a traffic light or similar (for example, 

green = hydration normal, amber = a little dehydrated, red = very dehydrated). 

Similarly, hospital patients themselves may not care about hydration levels - the 

output data could be passed to medical staff for analysis and determination of 

treatment or it may be fed into a control system for a fluid drip so that the fluid 

15 intake for a patient could be automatically adjusted. Some embodiments may 

include a memory and connection/transmission system so that data can be 

recorded over time and uploaded onto a computer for more detailed analysis of 

performance. An example embodiment of the present invention that may be used 

by medical personnel or trainers of sportsmen is shown in Figure 4 in which the 

20 wristwatch is replaced by a base station 100. As the base station need not be 

portable, it can include a larger display 120 and/or more powerful speaker 11 0 and 

a receiver having a greater reception radius to allow the subject to move further 

from it and still be in contact. The base station could be used as well as a 

wristwatch so both the sportsman and the trainer is able to see hydration levels -

25 indeed, they may even be provided different types of information depending on 

their needs. 

The device could also be used to prevent athletes reaching their 'ceiling 

temperature' and having to stop running in, for example, an ultra endurance event 

30 where the athlete is performing at their peak for several hours. An indication of 

extreme temperature would allow the athlete to reduce their speed and continue 

running instead of having to walk to cool down. This would apply even if there was 

no water available. Therefore by using the device they don't Jose valuable time, 

and reduce the risk of damaging their body. 
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The device could also be used to determine cardiac changes in the body, 

particularly central blood volume, heart rate, stroke volume (these are relative to 

body water). This will help to prevent a reduction in cardiac output which will 

5 reduce the athletes performance, as described below: 

In a preferred embodiment, the calculation used to determine hydration status may 

take account of fat percentage of body weight. This will address discrepancies in 

use where a subject has a large percentage of fat for body weight. Since fat 

10 contains little or no water, the device may not give accurate results for someone 

with a large percentage of fat content, as for that of a slender person (the slender 

person will no doubt have a greater percentage of water in their body than the 

fatter person). 

15 Other factors that may be taken into account during the calculation may include 

the temperature of the surrounding environment. The magnitude of core 

temperature elevation can range from 0.1 to 0.23°C for every percent of body 

weight lost, and is greater during exercise in hot, as opposed to temperate 

climates. 
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CLAIMS 

1. A hydration monitor comprising a temperature sensor for measuring a 

subject's core body temperature and a processor, the processor being arranged to 

5 accept measurements from the temperature sensor and calculate a hydration level 

in dependence on changes in the measured core body temperature. 

2. A hydration monitor as claimed in claim 1, comprising an earpiece and a 

remote unit, the temperature sensor being positioned in the earpiece for 

10 measuring the core body temperature via the subject's tympanic membrane. 

3. A hydration monitor as claimed in claim 2, wherein the temperature sensor 

comprises a thermopile. 

15 4. A hydration monitor as claimed in claim 2 or 3, wherein the earpiece further 

20 

comprises a transmitter, the remote unit including the processor, output means 

and a receiver, the earpiece being arranged to communicate measurements to the 

processor via the transmitter and receiver, the processor being arranged to 

provide an indication of the hydration level via the output means. 

5. A hydration monitor as claimed in claim 4, wherein the transmitter and 

reciever communicate wirelessly. 

6. A hydration monitor as claimed in claim 4 or 5, wherein the transmitter and 

25 receiver are transcievers. 

7. A hydration monitor as claimed in any of claims 4 to 6, wherein the remote 

unit comprises a selected one of: 

a wristwatch, a personal digital organiser, a mobile telephone, a personal 

30 computer or medical diagnostic and/or monitoring apparatus. 

8. A hydration monitor as claimed in any of claims 4 to 7, wherein the output 

means includes one or more of a display and a speaker. 
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9. A hydration monitor as claimed in any preceding claim, further comprising a 

memory for storing hydration level and/or core body temperature over time. 

10. A hydration monitor as claimed in any preceding claim, wherein the 

5 processor is arranged to determine a hydration level by the following formula: 

[(core body temperature current- core body temperature normal) x subject's 

weight] I (factor of ambient compensation x 1 00). 

11. A hydration monitor as claimed in claim 10, wherein the factor of ambient 

10 compensation is between 0.1 and 0.23 and is determined in dependence on the 

temperature of the environment surrounding the subject. 

15 

12. A hydration monitor as claimed in any preceding claim arranged to operate 

repeatedly at predetermined time intervals. 

13. A hydration monitor as claimed in any preceding claim, wherein the 

processor is arranged to generate an alarm upon determination of a hydration 

level below a predetermined level. 

20 14. A method of measuring hydration of a subject comprising the steps of: 

measuring an initial core body temperature of the subject; 

measuring a subsequent current core body temperature of the subject; 

subtracting the initial core body temperature from the subsequent core body 

temperature; 

25 multiplying by the subject's weight; and, 

dividing by a factor of ambient compensation. 

15. A method as claimed in claim 14, wherein the measurements are taken 

from the subject's tympanic membrane. 

30 

16. A hydration monitor as herein described and as illustrated in the 

accompanying drawings. 
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17. A method as herein described and as illustrated in the accompanying 

drawings. 
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[ t~~!f~3.RO)ie!m] 
[~j!J;J(JJ!l] 

( 2) t~~2004-283523(P2004-283523A) 

3~Jn~C.*ikLt.:: 2 41k'tFa,O)'CAa~~fb (t'JT, 'L'tS~fbc ~ 10) O)ll'/f-*J'!J7''-::$'7J>~, 131! 
tfli~-*iiff'9 {> 2 41k'traH:~JW!Mc '9 {>m'{B lJ / . .'.A ;J:.t.::li-l/-.tJ7''17~ 1J / . .'A (t'JT, 
E:l:f!t$~ lJ ;(A c ~1 '3 ) a-MI±l · :Ui5EL, .fO)E:J:f!t$~ lJ .::(AO):f1J1Ml!~'Z'·~{>3t~t$~ 
&Lf'MIJ3t~t$~0)4f-"' O)~itFiftJ'Ija-?J'-11 L 'tWf!filli'Z'·~ {> E:l:f!f$~ lJ ;;(AWH!f~lio 
[~j!J;j(JJ{2] 

2 41l!frEIJO)'l.'fs~fb~C.*ikc L 't77o:7··&u.:r·s;::$' Jv0)~1'fhO)m~:tt-c··t.>J..jJilT'iJ~~ 
,r:,fMIJ§t$.U.A:hml, .A:h~itt.::-th~O) 2 41l'/fFa,(-fs~fiJO)Il'lf-*7!JJ.jj(7''-::$' M.m::-tO)~~ 
t!f~:m-z'·~{, E:l:f!t$~1) ;(.A~H~:ff'9 {>"f'-::$'~2.11l!ml, 2 4ik'trEIJO)'L'tS~i!J7''-::$' a- A 

X..7 t- 7 A?J":tlf L 't 'L'tEl~fb~::I*J:(£ L 't ~ 1{, 0. 5 H z!,::J.TO)Jm{~JWI~~fb~%a-;Jt<lb't 
E:l:f!t$~ 1) :J.:'Aa-~5E'9 {,"f'-::$'11'-tffi'm, it.::~~Jf Lt.::E:l:f!f$~ lJ :J.:'Aa-ll!f-*7!J~iJJ!Ill~ 
c L 't l±l:h'9{> IJ :J.:'A~:JFmlciJ>~;f'i~~h{>:: c H~~c'9{>~3.RJJ!Hc~O)E:J:f!t$~ 
1) :J.:'.A~~Jf~£1 ( i:Ril ) 0 

[~;J(JJ{3] 

E:J:f!tf!i~ IJ :J.:'.A~n!f~ii0)-r·-7'.n"t!fm~~:::f3tt {,Jmf~!WI~~fb~?J"'Z'·~{, E:J:f!tf!i~ 1J :1.:·A 
O)~J.JJ!IlJ~O)~/±lti, ~1!7-IJ .:r.~m ( F FT) ~~::J:{>Ax..:7 t-Jv?J":tlTt12!~3t7-
lJ .:r.~m (I FFT) ~ciJ>~~{>)ffJ~~~J~cll'/ffmflJI~O)Jil7!J!Jl1l.li!7Jv:t'IJ;;(Aa-f!L 

, A"'7 t-Jv!WI~~~?J"a-ii~3<x~5 {XO)~~~~::~{> J: 0 ~::.::r'::/7' Jv7 1 Jv::$' a-aJit 
1~'9 {,-f.Jila-f!Lt.::~1J;JtJJ! 1 ~C.ii!O)E:J:f!tf!i~ lJ ;;(.A~nmttiio 
[~]J;J(JJ{4] 

E:J:f!tf!i~ lJ :J.:L~nJT~£10),c.-tsJ.JJW!'$.U.A:hm!O)J..:fJ-r·-7'~ t L 'tti, ~m2 41k't~,O) 
~N~i:RI, EEJIJKl!!l&Lf':YG~JIJK~c ~1·-:d.::77off§-%7J>~, 2 41k'tra,O)'L'tS~{@!:~'NI~~i:RIR 
Rra,!lrliO)~fiJc ~ 1--? t.::.::r·s;::$' Jvm-%i -c··~1"ftLO):JB:t\O)-J'.-7' 'b .A:hllJ!i~t Lt.::~]J;Jt:rJ! 1 
~2.~0) E:l:f!f$~ lJ ;;(AM:tlf~iio 

[ §EI3JlO)~$*BI~IDf.13Jl] 
[0001] 

[ £*J:.O)if!Jffl?J"!Ilf l :2fs;§EI3JJ-z'·t;t, t. t- O),l.,JiO)iSi!Jl..W.~ ( 'L'tEl~ c 'b ) 0)-,Ril'/fFa,Jlm~C. 
*M'~, .fO),NS~i!J~::i*J:f£'9{>~:2fs;fl9~ lJ :J.:'A, '9~h'l? E:l:f!t$~ lJ :J.:'.AU~JT · illll±l 
L "(' ::,0) 1) :J.:'A a-W~Ziilli'9 {,:: c '{'', .fO) l) :J.:'A:Jfg~~::*~ ~~l!a--9-:Z.IL'tS~J.JJa-±#: 
a"J~::&UI'i L 't~ 1{, E:J:ff:1-f!iti-*O)~fiJ:tk:fi!l. a-JE:Uiii--::>~*BI~::m#i'9 {,.::. t iJ{-c··~ {, 0 it.::.::. 
0) 2 4 ffi'fra,JWIMO) E:l:ff:tf!i~ lJ ;;(LiJ'~, E:l:ff:t$~0) 2 --::>O)tfi~~~'Z'·~{>3t~tf!i~c M!J 
3t~t$~0)t/!!!iMJ(1t~ a- .fh -fh?tlt't Wf!filli'Z'· ~ {> #.. 'b .::. 0) E:l:ff:t$~ lJ ;;(A~~tJT~[IO)::k ~ 
~t~-@. 'Z'·~ {, 0 J: "? 't:2fs;§E13JJO)±.I!lt:L 125."F?J"!Ilf~:::f3 ~ 1 't 4-f&O) ~ hbb-cm~~ll*P!t ~ 
{,·r·~~:d 1 .::.::-?O)~j ~::i±§L, -thHe!JJEVhit'9{>if~-f,O)tmJot::xt!ll1'9"-~~ 

!lffi!H!H 'bO)-z''~{, o t~t::l..W,ft~O){-t:JI{c ~1;bh{> I A!-- VAJ ~::Jrn~Lt.:: E:l:f!t$~~ 

JtEf~1lfa-u t<IOE:J:ff:1-$~~1i~~!i!fa-ll'"'9 {,if~/i!J.O)J&Wf · mll~:::ft~~'Fi'f~H~I* Ulk 
JL "( {, :: c iJ{-z'' ~ {, • 
[0002] 

[ tt*0)~1*j] -Rik'tra,O)'L'ts~fb~C.*ikiJ> ~'L'JiO)fSfb lJ ;;(AO)Jf:m ( =c1'~JIJK) a-,jjt:i!t · 
l&WT'9 {> D~~c L 't, '9-z'·~::;t;;v::$'- ( H o 1 t e r) 'L'~I:R!Mt~ii~{> 'bO)iJ{~ 
{> 0 :: 0);1\Jv::$'-,l.,~i:Rlt ti, 2 4 ffi'fra,~4 sffi'fra,O)t. t-,C.,~i:RI~Wa-~7"-7°, ldi3i1. 
.7'J- ~ &1./ I C .7'J- ~ ~::~~2.*!1: Lt.:: 'b 0)-z'·~ {>. .fO)-.Ril'/fFa,~C.*ikO)il'lf-*7!J,L.,~I:Ria-M:tJT 

'9 {,:: t ~::J: 0, :: O)~C.*!I:Mr!:lli*J~::Jll~ Lt.::,L.,~i:RI~WO)Jt:m o~~L.,JtEfJJD ~ lJ :J.:'AO)Jt: 
m (1'~JIJKfJJJ) ~a-~ll'!fra,c t t>~::,jjt/±lL, 'L'Ji~O)J&[ffl~iajj!~:mO)~!J5Et::flJi--?'t 
~ 1{,. 

[ o o o 3] ~Ns~fbc E:l:f!t$~~1i~c O)~f*a-IDf.13Jl'9M~tJO) 1 --::>~::{,~i:RIO)RRFdl!lJlli 
O)~flj(*~ ( C V R R : %) iJ% t), *f~IV-.1* 3 0 7J'-1&0)JlN% 1 0 0 jm]O),Nlti:RIR Rr!:llli 
O)~C.*!kiP ~~J;H::;Jt<lb {> :: c i;{'{'· {> o :: hiit~~::MIJ3t~t$~t!!!!i~O)lfffl~t~tllt c L 'tif!Jffl 
~h 't :t3 t), 4-i -z"0)1iJf1'tiJ' ~O)~{@it L -c::a=.if.oti'Z'' 5. o ± 1. 5%, ~.if.oti'Z''3. 
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( 3) ~~~2004-283523(P2004-283523A) 

1 ± 1. 3%0)J: ')~:, 1JO~t t 'b~:CVRR{il!!:;l:{[ff't~.::.t:li~l?h"<:v)~ (:>tMJ:: 
E~ :t$.1$*lti!Mmt§{'l!t og 2 noc) , p p 4 2 , E~:t$.f$*l~~*~, 1 9 9 7 ) 0 :t t.:.::. 0) c v R 
Ra- J::.yiO)Jt-Jv:P-if/~[;RJ:Q>i?~filli't ~.::. t 'b-:IR1~~n <:B ~, 2 4~Fa,I*JO){f!':O)~ 
~1]0) 1 0 O(m!O){/~[;RJ:Q>I;,C VRRa-.$£~:>J{ii:>~.::. t :Q{"('·~, -tna- ~I? ~:~~Fa,Wl.~ 
~:fJt*'9 ~ .::. t 't'' 2 4 ~Fa,~:;bt.: ~ MrJ3(:!~~4$*lft!i~JO)~filli~:Jtm ~ n <: v '~ o 

( o o o 4 ] 'L'tB~i.IJ&V''lfn.JIO)~~Fa,ll'lJ~~BjJk ( 2 4 ~4 8 ~Fa,~Bi!k) :Q> I?, ~~a~~ 
cosine fit tin g$~Nifelfti'f~~JS;*I.:/}-Ot."-$a-fflv)"(, {'ts~ ·lfn.JI 
0)~-*1'l~lllb~:I*J:f£'9 ~W!EllJ .:::t.:'A&U'.fO)fflJ:Jl:JJf:I:O)::ff~~:":)v ,-z:f§{~t lt.:f71J'b ~"' ( x 
MJ:: wnfJJll, 3 8 : 6 2 1-6 2 8, 1 9 9 o) o .fO)t;!f,m,e,'tB~0)~-*1'l~i.IJI:W'Jllii 

~ 1 fflJWl2 4 ~Fa,O)ff!i!EllJ .:;:(A:Q{:ff::(£'"9 ~.::. t :Q~liil~~~nt.:o i t.:iffl:7~1*:fJ~O)'l,'tB~O) 

W!B lJ .:;:(AO)f§{~>J-O)t;!i,m, Jtt@J ~ 't''li lJ .:;(AO)fflJWJii~ilUilll, l!!f@J ~ 't''liJJ!;~'9 ~tv )-:J 
t.:~£0)JJ!*I!t 'b:'®' ;{_J:,tl,.~llJji;,:Q>~ff!i!EllJ .:;(Affl):Jl:JJ0)~1~:Q{li;§ ~:h "(\,)~ o 

( 0 0 0 5] JS:J/I0)2 4~Fa,'L'~[;RJO)RRFa,!iO)::Z"Z:1 1--JHHJT't''li, 2 4 ~Fa,O)'L'tB~ 
i.IJI) ;:(A a- ffllii!I:~~Jl~:Q>I;,IlJj t;,:Q>I: lJ: ') t T~llil:h-'b~< ii'J~ ( .fO) 1 ":)O))CMJ:: He 
art Rate Variability, Circulation:93, 1043 
- 1 0 6 5, 1 9 6 6) o .fO)*a:m, 'L'tB~i.IJO)ff!i!EllJ .:::(A~:t:;t{J:I;ffllil!l:~i.IJJllt):]" ( L F : 
0 . 0 4 ~ 0 . 1 5 H z ~Jl~) t ~ffllii!I:~~JJVt)J'- ( H F : 0 . 1 5 ~ 0 . 4 0 H dJl~) 
0) 2fflt7J-:Qtff::tt:l, ~«'O)ffltiJ"t E!:t$.f$*IO)tJ!Hrnt O)!mfM{IlJlt::.:Q,~:~n":)":)ii'J~ 0 -t~ 

;b 'I?, H F lii%U3(:~f$*lftli~J a-DZ~T M~tlt ~ n, L F !i3(:~ · IU3t~f$*IO)jj!ijft£ii.IJ a­
!':ll;fc'9 ~t~tlt ~n, L Fa- H F't''l~ lt.:{( ( L F /H F) !:;l:3(:/fi1$*lwi.IJa-15(~T ~t~ 
tl t l "( ~:!tJllli't~~!':~:Q{Jiift ~ :h ":)":) ii'J ~ :Q{' llJlfli~~if~:t:;t~ ") "( v )~ v)' 
( o o o 6] -:11 .::_0) 2 41F.fFa,ffl!WJO)'L'tB~lllbli-El~:i3lt ~.AFa,O)ft!ifJJ:IX!mt J: <Wim 

'9 ~ma-::ffl, ~~~~:t:;t3(:~1$*It MrJx~1$*lO)jj!ij1$*I3tiliCO)J\7 :/ ::za-15(H.*l <:v'~ 
, J:-:J"(.fO)~\'tBl).:;(A (EI:t$.1$*l1J.:;:(A) t:!:;t, jj!ij1$~0)lm.Jfl'i*a:mO)~i.IJ:Q{-@;;in<: 

\,)~.::. t :Q{;i:~~!':ll;fca-~":)(: t ~:~~ 0 '9~;bi?IL'tB~i.IJ!i, X~t$*l:Q{(f{iL!:~~ ( 
,\~Mn:Q{~;i ~ ) t {'tB~Will1JD l, ~t:j%rJ3(:~f$*I:Q'fll.llJ:~ ~ t ( ~5R:Q{~i ~ ) t ,e,, 
ts~!iiD'T ~ J: '3 ~:f~iiiP~ n~, .::. 0) J: -J t:'L'ts~lllbtix!fi · MrJx!fiO)jj!ij1$*l0)1tf15(a~ 
rtma-~tt<:B ~, jj!ij1$*IO) -J 'I? c:·i? i?0)1$*l:Sti!icmti.lLt:(l!J< :Q>t:J: ") -z: JL,'ts~O)ms 
lJ .:;(AO)~i.IJ:Q{lm.Jjj?i~n~ o l:Q> L .::. O)t,(f:!m't ~~!F*Ill~f§{~t!i-4'-i 't''-I§'~U )-:J "<: J: 
<, JC,,ts~:Q,t::.h-t.: E~:t$.1$*IO)ff!I!EJ1J .:::(A:fl1nJtt:rnu~a~t:~mf*'9 ~x~1$*l.&V'l'J3(:!fi1$ 

*IO)~ «' O):Si:Wc~;r.\;a-71'-Jiif£ l "<: )J\l'Jf'9 ~ El:t$.t$*l lJ .7.:'A~i¥tJT~itO)~ffl1~:Q{.::. 0)~~~9'T ii'J 
~. 

(0007] 
(~llJj:Q{Mi:RlJ: '3 t'9~~Jm] 02 4~Fa,O)'L'ts~lllb~Bi!kO)IIi'f-*1'17"'-:P:Q>t;,, MH.B; 

ff!lii!I:~~Jfflt)J'- ( 0 . 5Hz J:XfO)~i.IJJllt)J'-) a-J~X ~ l±ll "( El:t$.t$*l lJ .:;:(AO)~i.IJEI!l~a->.R 
ii:>~:Q{, :;zjs;~~~!f~w>.RJI'!§O) 1 ":)"(''ii'J~.fO)ii!Jlfl:11$'t''(:O)IlJl*llliii*JI:~B~lt.:J: ') ~F F 
T&V: IF FTa-fflv4.: l) 7Jv:11 A-T'S/:1Jv71lv:$'-n;r.\;!;;t~:jif'1i't%:'b'9"<:'1:ti l 
"<: v '~, El:t$.t$*l lJ .A'AO)~i.IJEI!l~t:I*J::(£'9 ~3t~t$*l&V''IrJ3(:~1$*IO)~-'fltO))J\l'Jf!i 
, :;zjs;~~~fO){Jhj)O):I;~~~'t'·JIJ~, .fO)Mi;R!tli, 2 4 ~Fdlffll:Jl:JJO)Ef:t$.t$*l lJ .7-:'A~i.IJEI!l 
~O)J::.f: 2":)0):1 O::Zrl\'1 :/ 1-- a-i:Rbb, jj!ij:1 o::z;t 1 :/ 1--I*J&V''J~O)~Fa,HiJi.: l, .fO) 
2--:)0)~Fa,Wa-Jlt&'l~ll!lii!Nt v )") t.:1:=.1* lJ .A' A~:$ It ~.§..:m:O)ft!ii.IJ:!Xl'mtxtJt~-tt ~.::. t 
't''ii'J~, .fO)*a:m, .§..Fa,a-x~f$*Ifll.lLWl, :m:Fa,a-IUx!fit$*lft11LWlti:Rii:>, .::.0)2":)0) 
:1 o::z;t 1 :/ r-~~rJa-jj!ij~O)-i;JJ~t.(!::Ji.:~ l <: 2":)0)1Jif~JO)£:Q> I? El:t$.t$*l lJ .7.:'AO){it1j!; 
· ~ma-f'llflf'9~ 'bO)'t''J~J~, 
( 0 0 0 8] :;zjs;~llJl't''li, 2 4~Fa,ffll:Jl:JJO)§:t$.f$*llJ.:;:(A~i.IJEI!l~J::.~:i3!t~ 2":)0):10 

::Z* 1 :/ 1-- O)i;R]Ej)$:Q{:;zjl;~ff0)~-;i;' 1 / 1-- 't''ii'J ~, Ef'f$.t$*l lJ .A'AO)~i.IJEI!l~O)fflj:Jl:JJ 
.&V''~M{(t:!i100#:£:Q%-:J "( E!:t$.t$*l lJ .A'A!:;l:~k ~J'\J-:/'a-£.'9 ~ t.:bbiml.A.41$0):1 
O::Z;t1 :/J--O)li'jJi.::Qi&,~t~~ • .f:ht:!:;t~jm!},O)~i.IJEI!l~a-~lfll, .fO)~~JEI!l~J::. 

't''O):if-~1~ <un~o a-~!±ll<:, .fO):if-t.!;J{!l!!::~i.IJEI!l~!::O)xt.(:Q>t;,2":)0):1o::z~t1 :/ 
t- a->.Rii:>~ 7Jv:r IJ .A'A:Qi, *~~t~w>.R-'tilmt:*ih~lfl!I>.RrJl§O) 1 ":)"('·J~J~, 
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( 4) f~~2004-283523(P2004-283523A) 

[0009] 
[~Ji!H:~#!:-9 ~ t~/JbO)-'foJiJU *JliaJI~;:f*~ 131'1tti!f*l 1J ;;(A~IHJT~lf~;:i!l)-:> 'ltL J::.~cO) 
~Q~~~#!:T ~ t~/Jb~z:, 001 ~;:~-9 J: -3 ~;:, 2 4!fi'fra,O)It:,,fs~ii.J~c*~!:: l 'l 77-o?'}itV:' 
.::;-~~ JvO)~i'fhO)f§-l}~;t\\.''bA.JJ"C'~ ~'L'tBii.l~til!JJA.:JJml 1 !:: , A.:JJ~ntd:ht::,O) 
2 41fi'frdl,NE!~ifJO)IV,f*JU-f-~!:: .fO)?J\fffiM!:W:\.''i!l)~ El:f'lttilf*llJ .:;(A~~i*:ff:-9 ~.::;·­
~~c'l!ml 3!::, 2 4 !V,fra,O)'t:,-ts~ii.llfi'f*JIW-~ ~ .:::Z«-:7 t-7 A?J'-tlf l, 'L'tB~ffi~;:i*J:ft 
l 'l ~ i ~ 0 . 5 H z J-~rf O)mfJ£mJW!l~fb)ll(;?J'-HliJI±ll 'l 131'1ttilf*l 1J ;;(A H~1ET ~ .::;·-~ 
?J'-;flf$2 U¥f!flt~l31'1ttilf*llJ.::(A~*liV,fi'!97J:'~fb!ll!~!:: l'll±l:JJ-9~ l);;(A*~ml4!:: 
iJ>t::,fiJV(;~h~.:.!:: H~mt!:: -9~ bO)\.''i!l)~, 

[ 0 0 1 0] *Jfji3Jj0) El:f'lttilt*llJ ;;(AO)~;f!f~;:i!l)t~ ~.::;·-~?J'-tJTm\2 ~;:;b~t ~ E!:f'lttilf*llJ 
::(A~ii.l!ll!*.JJ!O)fliJI±l-'FJiJ!:O)f§-j}~fli!7Jv::fl) ;;(A!;L 00 2 O)t)i:l:l:l-'fo$0)7 D-1--\'"- Hz: 
~T J: -37J:'~Jll!fi~~ifT~.:.!:: ~f~~!::-9~ bO)\."i!l)~, 
[0011] 
Urffl J *1E13JI!z::b~i'(!;L 'NE!ii.l~tWJA.:JJml 1 !z:A.:JJ~tL~ 2 4iV,fFaJO)'L'tEl~, 'U~OO 
RRra,!Wi~O)*llfi'fl'!f.J~i!J!;L .::;--~~c'i:~m\3 \.'')Jl(.::;·-~!:: l 'l~c~~h~!:: ~!V,f~z:, .:r·­
~?J'-tlfm\2\.''2 4!fi'fra,~~*ffllji:Jl!::T~ F FT~fll! 7, rl'lJIDlJW!l)ll(;?J'-O)f.J "! }- 11, 3U!F F 
T~fll! 1 2, 1Hl!1t!z:J: ~m£8 l) ;;(A!ll!~O)fliJI±!1 4, :7 D.A;f\' 1 ~ }-O)#!;]E 1 8~0)7"' 
~~ Jv7 1 Jv~~l1fll!3&lti\.''EI:f'lt1ilt*llJ .A'AO)fliJI±l-'FliJ!:iJ>IJ 7Jv~ 1 A~z:~1=r~n~, .fO) 
~a:W:, El:f'lttilt*l*O):fl$'{8 lJ .A'A~ii.l!ll!*.JJ!O)~filli.&V:' :7 o.A;t;'1 /' J-.IV,f~ljO)t)i:I±!~W l 'l, 
1 8 !z::t:Ht ~?>'<:~tilfti.&Lf'irJ~~tilf*l~tf~O):flllii~~H*~ ms.-¥i'f9!;:13JI f:,iJ>~;:"(·~ ~, 
[0012] 
[~1iflif71JJ *Jlii3JI0)-~1iflif7JJ0)7''o "/ :7fi)ll(;00~00 1 ~z:~-9, *~1iflif71J\.'t:l:, 'L'tBii.l~l!liJ 

A.:JJ:rul 1 ~z:A.:JJ~tL~f§-j}!i, 003 !:~ lt~J: -3 7J:' 2 4!fi'fra,~~~c*~~ht~ t J-.O)'L'ffi~ 
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X!H· (7)~JI?l7~(7)f*ilt$(7)f~~B, ~ ~ 1li1::1*itllli(7)~'1i'tl1i'W a-91:1mtl9 f::litllill-9 ~ 1:: 
i*'tl1i'WlltiKtl~li&lf'-f(7):1J~f::00'9 o. 
(~::!JI:~f;f'J) 

( 0002) 
fflft(7).±.J!YE~'t'·;ll) ~~t<6i*J!!!!'W(7)'t'llim, nw*J!~(7)JJ~lfll.~'))I;,~:IJ' eli, 1::w~'tllm 

C:W¥1:f::h."C~~~. 2:(7)J:-J:IJ'1::w~1.1tm!i, -f(7)7ilc'iJ~~lfll.EL 'tl!iJJRm, n~~ftM1~m, 
ffBifiL ~:II:IJ' c·~::J: ") "C 'Lt.:~ ~::h.oi!J)IJK:fi.ll!1tHJi:~C: L "C~ ~~. 2:::11.~ ~lfll.EE, ~Jmm 

, n:;r~ ftm~m~ c· ~ ~A;- :tttt~!i, M~~tm~:: J: IJ ~1m~ nt.:t~·c >L, -f(i')ft. < fim 
:tki0'1tl ~*M=r-t ~ i 't'·:nE~xiO~I±li!E~ ~ • .: (7)J: -J :IJ'm~xa-t.ht.:,~~~i, am1::wa-m IJ iJ' 
iJ~ ~t~7F~::h.t.:JPJllt, ~ra,~::lfll.EE~lfll.l!1i:IJ' c'1::i*'tl1fW(7)lJtl!Wa-)~,~E!JtTff:IJ'~ 1, !Jl.111 ~ 
ht.:Jm 1J (7)~IfiJ(7)ij~JfL m7F~::h.t.:J!I!i!J, Jt-~ c'(7)EJ B~lll!a-q=y-J.: C: iJ'ft.~ 1. 
( 0003) 

2::. (7) -3 i?~Jmfr3(7);!1[J!:IJ't~tJ!i(7)-··J't-· ;II)~ lfll.lJ11(7)ll(tl'JE't'U, ll!.~"C·;ll) ~ 1&1'9ii* El Jt~:: J: 
") "Ct~~Jllil:IJ' c'(7)Jill{ll:(7)-li!l~::na-wu L "( j;'.l:(7)lfll.im-Jt>-'7"JvH*~ L, .: (i')f*~ Lt.:lfll. 
i1t$(7)J"Jv::J-A a-1t~JRJti ~1t"C -f(7)~Ji:a-iKtl'iE'9 ~ C: ~ 1'3 JlJf~I!J El Blfll.~lita-It< lUffl 
L "C~~~. 2::.(7)@1 Blfll.~lJt(7)JW:'L-11lH19:1J'?''!v:J- Ai.IJ!.&(7)llfLIIJJ~C: L "Cii, ft~~a­
ffl~ lt.:11~iJ';ll)~. fJv::J- Af9ij;{]~::f<J!ffl~::h.~M*e: L "C li, fJIJX.!:f?"Jv::J-A:t~ S/ 
~-·--c· (GOD) ;O!;li)o. ?"Jv:J-AiJ!Ji:(7)j!l]'JEii, fJIJX.I;fGODa-~5J'-f-Jm:IJ'c'';:IJI!I]E 

1t L, ,1~,~(7)~~$(7)J"Jv::J-AiJ~GO DIID'JE1tmt~::t:i€~t9 ~ 2::. C: ~::i ") "(~*iO~iWlt~ 
::11.~(7)"('·, 2:_(7)JN*(7)~1tHm ~ x. ~.: e: 't''ffh::h.~ • .: (7)J: -J :IJ'i*lfll.:t\(7) E~ Blfll.~litli 
, ~*nr"~~*~ ~"('·;II) IJ, 'ttJJRma-M'·"=):~~f*(i')lfll.~fl(i')~fll!~::lUJtJ~::h. "(~ ~~. 
( 0004] 

L;O> L:IJ';Q> ~, i*lfll.:t\(7) E1 Blfll.~lita- ffl~ 1t.:?"Jv ::1-A~lt(7)ll(IJ'JE't''li, f*lfll.(7)t.:/ibf:: 
t~~Jllil~c·(7)-li!l~::Ma-wu-t~~;O~;ll) IJI&f9t~(7)JJ<:Jia-t~~-t~ e: e: >L'::'I'§'1Ma-f~-J • .: 
::h.f::xt L "Ct!!lf9t~(7)ffl:Jifft{~~'l'§'$a-ft~'9 o 2::. C: a- gJa9C: '9 ~ lllJJ'JE:11~iO%~. fJIJX.I:f' 
, wx'J\:IJ'n~v--!fa-.m~ I"( 1Mh-a-Wv~~ 1f:!i1Ji:(7)WX'J\:IJ'1\a-B<:Ji~mH::~ftwx:l:(i')~/1& 
ra,~¥m a-!*~ L "C l!W'JE'9 ~ :11~, ffl:Ji~jjjj ~::~EE~M!f't~a- ~P1JD L "C ffl:Jfi(7)~J!I±l~1!Wtli a-
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~ < !AIB!mFa1~~&~Cl)i:f!l±l~HJIH:I:ll"ClllJJ5E'"9 ~ Ji~, J!~::!ii*.Ifn:'NIBlmFa1~~Cl)111!1±! ~ 
£·ll!c L-~~ ~m:f!fi-r·auJ5E-t ~ 1i~-n~l:> ~ 0 

[ 0005] 

::Cl) -3 'I?~P.f:f!fi't·iKU5E'"9 ~ Ji'~!:: l"C U, f71JX..!;f~~t::lclli!i 1l!IG~ l!;l:~~~t::lclli!:2 ~::00~~ 

n -c~~~ J: 0 ~~ldt~~;tum L-t.:Ji~-n~l:>~ 0 ::nt:.~~~¥xlli!: 1 ~~~~;~:~~~¥xili!:2 1::a, 
.:c-n;c·n1~~f*Cl)&:JtH~oo~ ~.:·1::~~ ~ *~~Cl)~*Cl)Jl!#7k7't~ mw L-, &:Ji~oo~ ~.:·-n, 
J?Cl):J't~~I±!L--c .:c-Cl)~l±!m~~illli~f§~ciPJJ5Ef§~e: !::.JJ"It, ::nt:.Cl)~~~~~f.ll!t' 

-0:: e: ~::J: IJt~~f*l*ll::if:ift- M~1!fCl)P.Jt.JJ"~~tvt~ilf!J5Et-~1i~-n~oo~~ n -c~ ~~ 0 

[ 0006] 

:: Cl) J: 3 ~~P.I~ti'ti!W5Et' ~ Ji~'tU, -Tbb lfD.~~ ~.:· Cl)f*i& H*l!X VCllf!J5E l t.:Jilf~ Cl) 
~1!f¥~~Cl)fii'!:!::~P.f~tii't~!::1~t:.n~lli-!3-!:: Cl);ffJr,mr,m{~~3.Kbl':>~!:: ~ 13 J'Jf~li:.'f"' IJ 7 .. v-~ 
s >'-h~trhn~ 0 .:c-L--c, :: Cl):.'f"' IJ 7··v-~ s >'~nt.:mr,mr,m{~~::ill!i·:J~ ~P.fm~~::1~ 
t:.n~ lli-!3--h' t:. Jilf~Cl)~~Cl)JE1i:1~-JJ{1'Jhn-0 0 

liJ> l~iJ~ I?, ~P.I~'tiltU5E'"9 ~Ji~!i, 1~~f*Cl)-JT-fJ-T.1 7>' IJ .:;(J.>. < 131l'iJ1IJJIJ ;;( 
l>.) ~~$mlf)(~Fa1, IWPR~l111, f*~, mtm, t9:~~c·Cl)IJ!it;J~::J:--:>"CJ.*W~3'tlt, &U5E 
m~Cl)IB;r~~ t ~ 0 

[ ~~~t::lciiihl J ~H~-'¥ 3 - 4 7 o 9 9 -!3-1}¥j2 
[~~XIli!ilJ~1}-'f5-58735-!3'1}¥j2 

[ Jfill}jCl)~~] 
[ Jfii!Jl -h~Mi:R l J: 3 !:: '"9 ~ ~IU! J 
[ 0007] 

*1fi11JlCl) I§ i't~!i, 1~~f*Cl)-JT- fJ .:r·1 7 >' IJ ;;(.b. < 13 ll'iJ:ltO lJ ;;(J.>. ) ~$mlf)(~Fa1, IW 
PR~Fa1, f*~, m"!L~, 19:~~ c'Cl)IJ!it;JCl)l*l!a-3'tlt'9~::, ~:m~l::1~~f*I*JCl)~~~::rnlt­

~f~¥j2~~1±l't·~ ~~f*·tff¥j2~tlKU~Utf''C-Cl)Ji'~Hif*'"9 ~::!::!::it~ o 

[~M!~M~t' ~ t.:bt:>Cl)'f.li9: J 
[ 0008] 

*1fi11JlCl)±IJ!~Jjj)OO~::{~~~f*·tff¥j2MllfJJ~ii!i, t~f*I*JCl)~'fit~~P.f~Ui't\;!::~tilf!Jt' ~ 

~tiKU$!::, t~~f*Cl)~w·tff¥a~.A:1J-t~·tff¥a.A:1J$!::, ~tlliJJJm!::J: IJ~tWJ~ht.:~~~Cl)t\l 

¥a e: tff¥a.Anm-n, t:. .An~ ht.:~w·m¥a e: Cl)1flrnJrnlf~Cl)ftJm1~ H:Y 0 Jd~1~m e: , ft)~-~~ 
Jmi::J: IJS:Jm1~~ht.:1flrnlrnlf~I::J: IJ~~~!::rnlt'-0H~~I±lt' M~~·tff¥j2~1±!$!:: ~~ 
fit'~ 0 

[ 0009] 

*1fillJlCl)JJIJCl)Jjij 001:: ~~~? ~ ~f*•tff¥j2M&U1i'~!i, t~~lifl;I*JCl)~~'fittff¥j2~MWJ$~:: J: --:> -c 
m~tii't\;~::~tWJ L t~~f*Cl)~w·tff¥j2 Hifi::Jm~1r l"C .A:iJ L :::1 >' e ;~.- :1 Cl)~f.ll!!:: J: 
--:> -c , ~tlliJJ ~ nt.:!IWJ~·m* e: ti1tm~1r L--c .An~ ht.:1~~f*Cl)~w·t1f¥j2 e: Cl);ffJrnJr,mf~Cl) 
ftJm1~~ty~ I, :: Cl)J!iJm1~~ ht.:;ffJrnlrnlf~I::J: l)~~~~::rnl--9 ~tff¥j2~~1±!'"9 ~ 0 

[ Jtii!JlCl)~]:lil:] 
[ 0010] 

*1E11Jl!::J:h!:L t~f*Cl)-JT-fJ-7'.17/'IJ:(J.>. ( 13ll:lt01J;(J.>.) ~$t!tl&~Fa1, IW 
!!R~Fa1, f*~, mli~, t9:~~ c'Cl)IJ!It;]Cl)l*l!~3'tlti"l::, ~:m!3{1::1~~f*I*JCl)~1il:l::rnlt' 

-0•t1f¥a~~l±l't·~ -0~f*·t1f¥ailt&U~llliHF'C-Cl)Ji~HMf*T~ ~ o 

[ Jfii!JJ ~ ~»&t-~ t.:bt:>Cl)ft~Cl)wrm J 
[ 0011] 

L-::J.r, *1EIIJJCl)m 1 Cl)~»!ECl)WJ'm~::"J ~ 1 -c rmoo~ ~mlL--z-ID?.IIJJt-~ 0 

rRI 11i~f*tff¥aM&U~!ICl)J~lmi:RJ~~L I:RJ2!ifl'lJ~!ICl)7··o 'Y :7mP.ltrRJ~~To fl'lJ~ 
ii!i, f71JX..kff~1}-'f6 -1 o 3 2 5 7-!3'1}¥a, ~~~2 o o 2-5 1 52 7 7-!3-1}¥a, *IE 
t~~tM 5 5 5 1 4 2 2 -!3-1}¥a&tf'*IE~~~¥M 5 7 7 0 4 5 4 -!3-1}¥a!::OO~~ h "(~I~ J; 3 
~:J'GCl)ml!ft,¢.i:!:: 3't:J'G,¢.i:!:: Cl)~e~rEa-~x.. ~:: e: t::J:--:> -c~~a~t:::J'tfltfft:J't/ij*-JJ~~~~~~ 
Cl)lKU5E"'f:1iJ>M~~Cl)ll&:J't~a-~l±!t' ~~Fa%'-~¥fltftW:~t~!::, f71JX..kff~~-'¥ 1 o- 3 2 

5 7 9 4 -!3-1}¥j2, ~~~-'¥ 1 1 - 5 o 6 2 o 7 -!3-1}¥a&V'.*B1Wr~¥M 5 7 4 7 8 o 6 -!3-1}¥a 
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~=~~~n "C ~ )~ J: '3 ~*n~O)~~O)J'CZ.;fiJJtl L-"C~tiP]-t ~Jr?ti.c z. m~ ), 111lf9!f*O)f*I*J 
O)J'A·:J-;z~aJ.tZ.WJJ'iE-9~, 

1-:J.T, li'IJ~liO)J:!..f*fl{J~:f*~~;:")~ )'(li.!taA-t ~, ~ 1 ~;:~'9 J: '3 ~=~lifif* 1 cry*wH: 
!.;!:_ *~m!20)*~U!!i002 a c, 1N:1'F$30)f:~Hf:lt':1 /'3 c, ~Vl$40)~V]{;f-')l /'4 c 
, tlllt9if*H0)(7ij;t!J:':fifiZ.I~1J,j'9 ~(7JJX.!:J:'U~~.pj!;:~~~nt.:.e Y-lj-5§: 5 c i;>~!tt?n "C ~) 
~, ~ cry.e Y-lj-5§: 5 !i, tlll~f*H0){7ij;t!:J:'JD.l!Z.f*f-'f'9~ bO)-z''b J: <, {'O)~;jX!i, i*f-'f 
'9 ~tlll~f*HcrymHlJ:cry~~x~:-&:b1t"C~J!11Jii~-z'·.f) ~, ~lifif* 1 cry~JltJIOO!:!i, )lf§;t~ 
- r- 6 iJ'lllUt t?n "C~ )~, ~ cry)lffit~- 1-- 6 !i, 31ffitiD~Z.1l- L- "C:St~Jmmt~c O)ra,·r-·1}:fi 
.:r·-:1>?7o~·7 A.:r·-:1~Z.JRJrrP1-r·~m~O)f''-:13ifgZ.11Jii~c '9 ~ o 
[ 0012) 
~lifif* 11*l!:!J:, ~2 ~=~-t J: '3 ~=111l~f*HI*l0!fWJ~Z.;Ji"i5'!tia{J!:~tiroJ-t~ c~!:, 

tlll:t§ti*HI*lO)~~~Z.rrWJlt.:IMf~IH1J¥*H~1~'9 ~~tl!IIJ$MiJ>~~Ht t?n '(~)~ o ~O)rrlltJlml 
M !:!i, J'C~VJ!$ 7 i;>~lHt t?n "C ~) ~ , ~ O)J'CV]{$ 7 !i, Ji]f~O)~"?O)~~O)ljt~:J'G.X.U .:C 
n-c·n~~O)~~ ~~~O)lji~J't, !l!G~ )~J:~nt?.lji~J'C~=lli~ )~~O):J'GZ.l±l:JJ-t ~, ~ 0) 
:J'{;V]t$ 7 !i, (7lj X. 11·~~f* v --If ( L D ) .3Z!J:JB'(;)I''1 :t- ~ ( L E D ) ~O);j\~O)J5:J'{; 
~-TZ. Jtl~ )~ o ~ O):J'{;iVJ!$7 !i, (7JJX.!1'!1Jf~O)~~O)J'CZ.l±l:JJ'9 ~ LDX!iLE D~O)J5 
:J'G~-T z. -"') Xlit~~m ~) ~ , -&~w 8li, J'Cimtlm 7 iJ' t? l±l :JJ ~ nt.::J't0)1}~~0)lji -fg:J'G 
Z.li'IJ~J'C!fifll!;:!i[;l:)-&~·y\t~. !WJ!t' ~:J'G$9!i, -&~$8!:J: IJ1}~~0).lji~:J'GZ.Ii'IJ~:J'G 
!filli!:!l[tl-&l>1t t?nt.:::J'GZ.1 Y-77 .1:-7..$1 o z.1r L- "C111l:t§tf*HO)JiJT~O)-m!U!XIJ:~ 
~crytllll!IIJ'iE$flJ:!;:Jm!lft l, i;>"'Jtlll:t§tf*H O)Jijf~O)-$ULXIi~~O)tlllil1J'iEWU!: Nt1iX, ~ 
~XIi!R!lltlt.:1}J'CZ.Ii'tlll!f!;:~:J'G'9~t.:/Jb0)1}:J'GO):J'G!filliHiiJml'9 ~, 1 Y7'7 ;r.-7..$ 1 
O!i, ~1 !:~'9 J: '3 !;:(7lJX.If~lll:t§tf*l*f-'i'lm50)iE;$~;:~!tl?t1.., !m!llt · ~:J'{;$9iJ>/?O) 
:J'GZ.tlll~f*H!;:Jm!lft l, i;>"'Jtlll:t§tf*HiJ> G0iJ1.;1iX, ~~X!.i!R!llt lt.:1}J'CZ.:J'G~l±l$ 1 1 
~;:l{!1;< ' 

~O):J'G:I'§t:±l$1 Hi, !m!llt · ~:J'G$9 ~;:J: IJ1}J'C!fillii;>f!i1Jml~tl..tdlll~f*HO)Jijf~O)-$ 
ULX!it~~O)tllll!IIJ'iE$U!:Z.vt1iX, ~~X!.i!RM U.:1}J'Clli~Z.Ii'tl~Mf~;:~:J'G l, ~n t?J'tlli 
~Z. .:Cn-c·n 77 o:7··cry~:*lli~'Z''ib ~ 1}~l±lffi~~;:~ft.i'9 ~, 1Bt~i*H Z.Dt;1iX, ~~)( 
!.;l:JR~t lt.:1}:J'G0)5!\lt!.i, t&~f*H l*l~;::ff::(£'9 ~J'Jf}EO)~~, {71) X.l1'1''!v:J-;zcry:(f::(f!t 
l¥>?i~lt~=it<1¥'9 ~, 1ft..., "C, :J'G:t§tl±llm 1 liJ>G l±l:JJ~n~1}:1'§tl±lffi~O)vX:.Jv!i, 1&~ 
f*HI*l~;::ff::(£'9 ~J'Jf}EO)~~~O):ff::(£!tl¥>?iO~;:{JX:ff:l "C~ )~, lli~il!trl%1$1 2 !.i, :J'G~ 
l±l$1 liJ>Gl±l:JJ ~t1..~1}~l±lfg~HJT~0)1$rl%1~;:f:lllr!%1'9~, 
[ 0013] 
~lifif* 11*l!:l.i, WJtf!iumm 1 3 t i.Mt~t.e >--Jt 1 4 t i.I'~~Ht t?n "C~ )~, ~nt?i.Mt~t 

f!iiJml$1 3 UMJ]t.e Y-Jt 1 4 c !.;l:, t&:t§tf*l*f-'i'lm 5 O)lli':(iff, T~:bt?t~f*HO)J'Jf~O)~ 
$(ll:XIit~~cryt&lP]'iE$flJ:cryJ!Ififf!;:~!t t?n "C ~ )~, i..lftJ.tflj!JmJ$1 3li, ~&J.t.e Y-Jt 1 4 
iJ' t? l±l jJ ~ n ~ ~£lt$JJ'iEI§~ Z. J\:JJ l, 1&~f* H 0) JiJT:311.0)~${il:JZ!.i~~0)111liPJl'iE$Ul: 0) 
iMJtZ.JiJT'iEiMJ3t!;: 7 1- ~J'\ 'Y Jf!iiJmJT ~, ~O)i..lft)j{f!iljmJ$1 3!i, (7JJX.!1'tlll~f*W: 0) 
~H Y 7'7 .1:-;z m t '-' "C~Hi~!MO)Jt ~ q 1v.::..::: .:~.-A~ c'O):&-mistJf-l.Z. m~ ), ~ 0)~ 
1 Y:17 ;r.-;zJmcryJEiOOW!:;\:MW-t~~"'v'f;r.~.YZ.JI)[IJNit"C~~o i&J.t.eY-Jt14 
!i, t&~f*H0J'Jf:311.0)~${il:X!.;l:~~O)fllll!IIJ]E${il:O)i.lft)j{Z.U(IJ]E l, {'O)j£Jj{U(Ij}Ef§~ Z. 
l±l:JJT ~, ~ O)~£J.t.e Y-Jt 1 4 !i, (7JJX.!J:'~~X.l'XIi-Jt- .::_ 7..7' ~ c'iJ>t?JVt IJ, t&:t§tf*H 
c0)~1 '/:17 .T. -;zm!:i:.!I!/Jb~in~, 

[ 0014) 
f!iiJmlml15~:!J:, *'~lm2t, ti1tl11!3t, 311§*-l--6!:, .:r·-:1~Btt®16t, .:r· 

-:1 Jllt~W1 7 t, .:r·-.Y!Zl1fllm 1 8 t iJ'tl~it!fil~n ·n )~, f!iUtwm 1 5 !.i, :1 Yt.' .:~. -:1 

H1Jllt'9 ~ c P u Z. if l, *~lm 2 !:xt l "C *~tift~ Z. 15 l, tift$ 3 iJ' t? cryfift~ Z. 
~~t, 31f§t~- 1-- 6 Z.31l "C:St~Jmll&~t O)ra,-r·.:r'-:131&Z.1l'~), .:r·-.Y~B·ttm 1 6 ~=xt 
'-' "C.:r·-.ycry:s:~ ~;z;., mhlf>t IJ z.1=r~), .:r·-.y~~~m 1 1 t .:r·-.Y!Zl1f.li!Jm1 8 t l:x-tL­
'( 1}!Zl1fltift~Hti'9 ~, 
*~$21.;!:, (7JJX.!1'7~dll*~~li!:J: IJ ~ IJ, {'0)*~1!!li002 a ~;:(7JJX.!1't&~f*HO){lj\ 
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I*JO)*~~, f7JJ:t!;f?"Jt.<J-;z~MO)lJti!UJms*Rt, .:O)rBt~i*H I*JO)~~'fH:liti!tUU.:~~J 
'lf~T!:: HJ1.Jlta-9~:.~"T-;'"9~, ,:0)~~$2!:L f7JJX.!:f'lifJ1ftl:l)J~JiJZ!:l:J\1 :fv-7'~ 

0)~~~~~0)') ~~\'ftt:lp-:)1JZ!;l:jllij:}1a-VI!I:t "Cb J:~\, 'lif)1ftl:l)J~Ji!;l:, f7JJX.!;f1&:~#: 

HO)#;i*JO)?"Jv::J-.Ai&J.tO)lJti!tU*S*:tr l!Jltl'l~!::~~T ~, ~~~li!i, il'lWJv::J-.Ai8 
JJtO)litl!IJJms*H!l!Jlta~~::ii~-t ~. 
[ 0015] 
jiff'$3 !;):, f7Jj;{_!;f'?~' 7~~' 1 ~:)" 7 X -.A!Z.J: ~~lf~AJJailC !_., "(tflt1J~l_.,, f7Jj 

:tt:f"t--;f,'-~, ?'?.A, *7'~, 7'·Y1-it--J,.t,,vJZii'litJ11t.l1 ~O)Jf\J1f~::J:~frr~O) 
.A)J~jiO)') ~jN'd:<!:: b1---;a-1fl, ~"T;$20)~"T;i!!li002 a~::xt9~xtlf.S%;r\-z''f7JJ:t 
!J:'t&:~#:HO)~mfff~a- ~~~~"T;i!!li002 a~::~"T;~n~~~O))gfR~iJ,~}gfR't~.: t ~;: 

J: f) AJJT ~, .: O)tBI:~f*HO)~W'if~!i, f7JJX.!J:'~#;HO)II!IH!Rffi~, ~$t1t~, 31~ 
tl1f~JZI:l:f9:~t1f~O) '3 ~jt'ij: < t b 1 ---;0)1ft~-r·i!f> ~, JZ, tiftall 3 !i, t&:~#:HO)J\1 
7' Jv11t~!:: l -r:f7JJ:tkt1&:~#:HO)f*Ult, Jtn.EL ,,As~JZ!:l:Jtn.~mO) -J ~:'Y'ij:< t i> 1 ---;0)~ 
'l!i:'li~, X!it&:~#:HO)fpgfiJtFt~:tr AJJT ~, 
[ 0016] 
.:r·-7',!JZ~all1 7!i, m{}t!ll!IJM$12~:.J: fJJ'Jf~O)~rJWi~:.~$l~nt.::g.~tl:lm{}:tr.:r·;; 

7' Jvm{}!:.~~ l l: :g.lJtiRU-T'-7' t l l: I!JZ~i"" ~, 
-r·-7'711f.!l1$1 8!i, -r·-7''1lZ~all1 7 ~::J: fJJ!lZ~~nt.::g.litl!tu.:r·-7' :tr711f.!l1l -r:1&:~ 

#:Hi*J!:.:(f:ft't M~~O))jJt)J\~~Jl, ~~\lit&:~#:HO)*!imO)~f:t!:.~-t ~'If~, f7JJX.I;f 
1Bt:~#:HO)#:i*J0):7"Jv::J-.Ai8i.ta-~tl:ll, ,:O)?"Jv::J-.Ai~J.t~a-£~!::Jtt -c'::f'-:'1 
lic'~$1 6 t::~c.~~-t~ • .:O)-r·-7'Mf.!l1ail1 8!i, :Rl3m1~all1 9 u~~~~t~~tl:l$2 o!:: 
{rif-t~, 

il31!!1~$1 9!i, .:r·-:'li!JZ~$1 7 !::J: f)IIJZ~~nt.::g.litiRU-T'-7' UNd'F$3 !::J: f) .A 
)J ~ nt.:18t:~i*H O)~W'if~!:: O)tfl~~i*O)Jl'l3l~H~, i"ij:b~-'f!Q~~)E~ nt.:~~O)it- -v 
IJ fv-~ 8 ~:c.:r'JvO)~iJ,~Jl'l3mij:"t--v IJ 7··-v-~ 8 ~:c.:r'lv~~1R, JZ!iit--v IJ fv 
-~ 8 ~:c.:r·JvO)J'7 _:;<-7' bllJI!i1~'"9 ~, JZ, :RlJI!!1~$1 9li, it-..Y IJ 7··-v-~ 8 ~:c 

7''lva-~~O)lJti!tU~Fa91ir4!f!:.-'fiQ~~5E l, t&:~f*HO)~Wffi~!::Jtt l:it-..Y IJ 7··-v-~ 8 

~:c.:r'JvO)J'7 _:;( -:'! a-aJI!!1~-t ~. 
~~~m~~tl:l$ 2 o !i, :5:31!!1~'1m 1 9 ~:.J: fJ:5:3m1~~nt.:it--v IJ 7··-v-~ 8 ~:c.:r'lv~:: 

J: f)~~~~:.~-t~ffi~, tBt:~#:HO)#:i*JO)fJv::J-;z~a-~tl:\'"9~, 
[ 0017] 

lliiJ:fiW'Im 1 51;):, tif'Fall3 iJ>~O)ji{')';{§{}~!Z.~"::J~\"(~"T;'Im2' ~lmt'lm4' :YG$!$7' 
{§{}~r!Wi$12, iA!J.tilifJ:fiW$13, -r·-7'~t'.~$16, 7"-:'li!JZ~$1 7' 7''-:'J711fJ11$ 
18ij:c·a-~ff'lliUtwi"~. X, ilifJ:fiW$1 5!:l:, £~!:.JiDtl:iMI!iiJ:fiWW13, .:r·-:'lllt'.-t! 
$16, -r·-:'l!l!1f.!11ail187j:c·!:.~)Ja-fjt*ft-t~. ~i.mtall4!i, ~~$2, J'Gl.mtall7, m 
{}flllr!Wi'lm 1 2 , lliiJtw'lm 1 5 ij: c· 1:.~}) a-*Uti"~, 

i!i\1::, J:.~t'.O)"t/11 < t1J1X;~nt.:~JIO)~ft!::---;~ 'l:tRi3 !::~-t~i!tU711f.!l17 o-7--v- r 1:: 
1fE "? l: ~}tll]i"" ~ , 

~!Oi~lllitiroJa-1i-J;7..7·o·# 1 -ru, ~i.mt*:7;.r-4n'flllii1t~n~t, ~l.mt'lm4n'~~ 
~m2, J'Gl.mtall7, 1§{}flllr!WiW1 2, lliUtwall1 57j: c·!:.~)Jn'*Ml-~t1.~, .:n!::J: fJ, 
lliiJ:fiW$1 5 iJ>~~i" ~, .:C l l:, t&:f~#;HO)f7JJX.!:fHiiJ>-e ~-Jt~ 5 1:.-f*~~ n, fNd'F;f,' :'l 
~3n'ii1t~n~ e:, m~uliti!tUn'1Thn~. -tij:b~, :YG$\W 7n'~li, Ji.JT~0)----;0) 
iBt:-RO)lli~:YGJZ!i-t-n-:cn~-RO)~ij:~:f~~O)lli~:YG, ~~'!i.:n~lli~:YG~::m:~'~-RO) 

J'Gn'tl:l JJ ~ n~ • .: O)J'G!i, it?Stm 8 ~:. .. Mt l -c :g.~-RO)l\i-@.J'Gn'll'ti-:YG!M! ~::!~bitt>~ 
n~, ,:O)if~S8n'~tl:l~t~nt.:J'G!i, murt · ~J'Gall9 !:.J: fJ 1 ~:'!7 x-.A$1 o ~ 
1f l l:t&:~#:HO)JiJT~O)-${.ll:JZ!i:f~~O)rBI:i!tU5E'im{lH:.murt~n~, .:O)c ~, t&:~#:H 
O)J'JT~O)-${ll:JZ!i~~O)r81:l!IJJ5Eai!Ul:"'C··!Jtnt, ~3&JJZ!i&:M lt.::g.J'G!i, lmM · ~J'Gall 9 
1:.J: "? -c J'G~tl:lm 1 1 -r·ll'ti~~:.~J'G-t ~ t.:IQ~:.:g.J'GO):YG!If!l!n'lli'Jtw~ n~. 
[0018] 
:YG~tl:l$1 Ui, !WM · ~J'G$9~:.J: f):g.:Y{;!If!l!iJ'IIiUtw~nt.:1Bt:~f*HO)jl}f~O)-${l[JZ 
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( 7) *~~2007-44203(P2007-44203A) 

!;l:fl~~11!lill!J5EmHll:2:.-iltfii, ~JM!X!J:!lZM lt.:~:Jf62::11'1Jikj!:5'tJI:; l, .::h.f:,J\::2:.- -'CtL-ftL 
77-o:7'~1t~1§-%'t'';f)~~t§{tfl1§-%!:~t~r9 ~" .:~~ ~ ~1J!lt§{#;H2:.-iltlii, ~JM!X!;l: 

!lZ~t lt.:~:Jf6f§-%~5ffi~!;l:, r~#;HI*J!:fF(:E-9 ~ l'JT5E~!IWJ~, f71LZI:f:~lJv:1-A~:(f:f£ 

!t*~?U!:~:ff:-9~" tJE")·c 16~t±lml1l:IJ>t?tfl:JJ~n~~t§{tfl1§-%~v"-Jv!;l:, 1J!l 
~#;HI*H::(f:f£t"~Jilf5E~!IWJ:'Eif~:(f:f£!t*~~~~!:~V01~, lli-%tt!$j$12l;l:, 7\:; 

~tf:lru~11 :IJ>t?tfl:JJ~n~~t§{tfllli-%2:.-Jl.IT~~~m~:mmt-~, 

( 0019] 
.:~J: '3 "d:'~l:f~U~hliJJikj, ~MrJJtlfiiJ1Wml1 3l;l:, Wt~-t/-tt 1 4 :IJ>t?tfl:JJ~n~Wt~ili~5E 

lli-%2:.- J...:JJ l, 1l!l~f*H ~mm~----itiffi:XIJ:fl~~*l!liliJJ5Eml1ll:~~aa- Jl.IT5E~Mt~~= 7 ., -
J'J\ "! :7l!lU1Wt" ~, 
-r·-J,~X~ml1 7IJ:, 1§-%tt~mm12!:J: fJJiJf~~~m!:mm~nt.:~~t±llli-%2:.--r·~ 

:1 Jvlli-%!:~mvc~m~u-T-JD h ~ l'"'CIIX~t- ~, .:nt?IIX~~nt.:~~IJT'-J!J:, 
i!iiJ1Wml1 5 1:J: ") '"'C~iliJJ!Kj~!Kj~Utff~D t ~~~=-r·-J~cJ~ml1 6 ~=~2'tt(~n~, 
( 0020] 
~1f, ~Ff~U~ill~~~t~IJWiX!;J:~~IJt~!:, 1:.m'tft~.A:!J:IJ>A r 'Y 7'# 2 '"'C''1T.:btL~, T 

"d:'~-:Ji?, lliU1Wml1 5!J:, ~~$2~~~jj002 a!:1:.mtff~.A:JJJti~D2:.-~~l, .:~ 
jj002:: ~7J:':IJ't?fi1tml3 :IJ'tifF~n~ ~, ti1tml3 :IJ>t?~ti1t.A.:na-1:.m'li~~ l '"'C:r·­
:1~2~ml1 61:~2ttt" ~, 1:.ftli'li~~ l '"'CI;l:, I:RI4 A!:~t"tl!l~#;H~IIii!PR't'R~F 1 , I:RI 
4 B!:~t"j{$tff~F 2 , I:Rf4C!:~t"3ifiY!i~F 3 Xl;l:I:RJ4D!:~Tf9:~'1i~F 4 ~'3 

'i?j,'7J:' < ~ 'b 1 ":l~'li~:!J>J...jJ~(L~, .:nt:,1~#;H~IIii!I!Rtff~F 1 , j{$1ft~F 2 , 
JljiJfR~F 3 &U'f9:~'1i~F 4 !;l:, -'Ch-t-''h~~JI~-T·-J;tt]f!2:.-:ffl, f71J;{J;f-T'-H2~ 

$1 51:~~~~n '"'(~~~, f71Ji.!:fllii!P.&tff~F 1 !;l:, llkjfa,J ~ lllii!PR'Ii~J ~~~:r·-:1 

JjH'J 2:.-:ff l, .: ~ J 'I? I!Kjfa, J ~TJII:!;l:, ~~l*~Fa,J rqx~~Fa,J 2:.-:ff l, lllii!PRtft 
~J ~TJII:I;l:, ~~\I!R't''~ t.: J I J: < !!Rh"d:':IJ>") t.: J 2:.-:ff-9 ~' 
I:RI51;l:~~$2~~~jj002 al:~~~tL~1:.ftlifff~A:!JJtl~ l'"'C~t9:~tff~F 4 ~j!!jf 

oo~~f71J2:.-~t", .:~f9:~1ft~F 4 ~jjOOI:!;J:, f71Ji.!;fij~Jtl · f9:l}!Kjfa,~, ~~Jflt~, .: 
hi?~J'IJ~f9;l}i:~~~J...jJ;ft'i)R1, R2, R3 :!J>~~~(L'"'(~I~, 19;~~~~~F 4 !;l:, 1:RJ 

4DI:~t-J:'3!: lij~ffl·t9;l}!Kjfd]J ~ lfim!J ~~~7''-:)1J.fi1§2:.-:ffl, .:~'3'1? l:fil! 
~J ~TJI!: I;OOJJjHij~fii».!~J r ~lfn.mafiJ ~2:.-:ffl, ~I?!: I•JJRm~afiJ ~T 
111: 11 /A lJ / J 1 AJV-rl\.:::./JJR~~J 11 /A lJ /fl£tJ\:'t1alti1:f:~J ~2:.-:ffl, 11 / 
A l) / J ~TJ!!: 17/:1 A J I 5~{li:J 2:.-:ff-9~, 

fiE")'"'(, ~~$2~~~jj002 a!:~~~hn1M9:~'1i~F 4 ~02:.-~;>J:-:!J>t?tifF 

$3~(7!Ji.!;f~-;t'-l', ?r'J A, ;f-':)1 /}(!;)::)? ·y-f~-J\;f,Jva-fi{t-9~ ~ ~~'3xt~;JB 
;rt;'t'·~~u"b2:.-fl~~Jl!tR~:IJ> t?JMtR, -97J:'.:b'I?7'Jv:1''r'J / /< .:::..:z. -!:J: fJJMtR l '"'C J...:!JfM 
R 2 1:J...:!Jt"~, (7!JHJ:'.A:!Jm!R 2 1: 17/:Y'AJ 2:.-~tR-9~~, J...jJ;ft'f'JR 3 1: l5~ffi: 
J ;/J)~~~fL~o 

(0021] 
19:~tft~ F 4 ~ 00002:.- J!;>J:-:!J> t?ti1tml3 2:.-tiftt" ~ ~ ~ 1 '3 M~:IB;r.\;'t''~~Jflt 2:.-~:!Rt" ~ 

~ ~, f71JX..!:f'l~l:P'~tfl:JJijQilfXIJ:J\17'·v-:1~~~jiJijQilf~~ ~-rn:IJ,_.1fxiJ:jjlij1f2:: m~ ~ 

, fiffl'i;lf11'~~~r .. ,:JB;rt;!:tJE")'"'Ct9:~'tfi'~F 4 a- J...:JJ lt.: fJ, ~jiJijQilfi:J: fJt9:~m~ 

F 4 ~A:!J 2:.-~;1<-9 ~ J: '3 7J:'~jiJ2::3flJET ~ J: '3 !: l '"'( 'L J: ~I" "d:':f.:l, fif}EtfljJijQilf2:: ffl 
~ >td"~il'I:I;J:, Jiffl'!!:J: fJ @1~-9 ~ J: '3 1: l '"'C 'L J: ~ 1" 
(0022] 
J,.:J.TI:, ~~$2~~~00002 a".~~~X!;J:Jif}Et/1 H:tfE")'"'C:'Eiff.,,:JB;rt;!:J: fJ1:.m 

'li¥fl2:: .A:JJ-9 ~~(71]2:.-~T" .:~1:.m'tfi'~l;l:, tll!:~ili~T~~il''t''if)~, 

1. lfn.tmiliJJ5E2:.-~fthl~t", 
2' l;l: t<lb!:, llii!IIR'tfi'~2:: J...jJ l '"'( < t..:·~ ~I, 
3. a')':RJi\!;l:{ilJ!Kj!:~~ lt.::IJ>, .)( .:::..:z. -:IJ>C:,}M;jR l '"'( < t._:·~ ~I, 

020:00-21:00, 21:00-22:00, 22:00-24:00, 
2 4 : 0 OJ,.:J.~. 
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( 8) 

4. 4-JjiJJ!.;J:(ilJik'f~;:JI]~ 1t t.J..:iPo .X .::::..,:1. -7J>G~fR L.:-c-r~ v >o 
0 0 6 : 0 0 f'Jlltr' 0 6 : 0 0- 0 7 : 0 0' 0 7 : 0 0- 0 8 : 0 0' 

0 8 : 0 0- 0 9 : 0 0' 0 9 : 0 0!-.:J.~. 
5. H'):H~!.;l:J; < li:h.lt l.J..:iJ> o 

o J: < ~~nt..:, J: < ~~n~iJ'-::>t.:: 0 

6. <x~:-i;$1Jf¥U: .A:tJ L:'CT~ v >o 
7 . JjiJJ-i;!.;J:-i;r<.lt U.::iJ' o 

O!iv •, v • v •X., 
8. JjiJJ-i;!.;l:{iiJik'f~:-i;r<.i Lfd>o .X .::::..,:1. -7J>G~fR L.:-c-r~ v >o 

0 0 6 : 0 0 1-.:J.lltr' 0 6 : 0 0 - 0 6 : 3 0 ' 0 6 : 3 0 - 0 7 : 0 0 ' 
07:00-07:30, 07:30-08:00, 08:00-08:30, 

9. "i:$1*J!&:~.A:tJ l'"'CT~ v>o 
1 o. jtl'(t.:: bO)~l'~c.x.:::.,:I. -iJ>G~fRl '"'CT~ v>o 

0 ;:·wx, ~ , it!" 00:*, !J!L~n~, M:h-!fu, .f O)flh, 
11. ;:·AA!i:B~lili!~;:fillf~Jtr<.i lt.::iJ'o .x.:::.,:1. riJ>GJMfRl'"'CT~v>o 

01;jt;, 21'~. 31'~. 4ff, 

~~~2007-44203(P2007-44203A) 

1 2 . .fn --c·Ulfn.~lRtl5E~~ftillliTO)t:·, t~~-t ~-1/~5 ~;:JI&1t'"'Cfi1'Flt'J ~ 3 a ~fill 
l'"'CT~v>o 

1 3. ~tl!IJW~T li U.::o 
1 4 . ii'J~t..:O)m1£0)lfn.~{@il.;l: 1 1 0 m g / d L -z:·-t o 
1 5 . 2: O)~tlRU~:mO)-'fjltJJ~l't~~lm!.;l: ± 1 0 m g / d L "Z'T o 
16. ::\'-'1>1J7"v-:Y3~-'Ef)v0)~-frocli80%t:'To 
17. if;~t..:O)m:f£0)1!ili~~:t!C:It.&!.;l:, ~"' lJ7''v-:YB ~::Cf'M:+7Hl(~~:h.'"'Cv>i1tA-­
o llililitff~H'Ii~~ l, rdlJ!v •iJ{if.>{J~if!illl.A:tJ l '"'C7J>Glfn.~1iR~ L '3 ~Jt~t•lwrl '"'C 
< t.:.·~ v>o 

~i:.l, 1:~2 11 3 J ~ 117 J !.;l:, ~lRU~T1£1:0)'iifJ5'f~;:J:M!~itJO)~f?JJ~mTo 
2: 0) J; '3 ~;: l '"'C ti1'Flm 3 ~ fi1'FT {J 2: c ~;: J; lJ 1&:~#: H O)~Wtff~ c l '"'C llilili'tfi~ F 1 

, :]t$fl!f~ F 2 , 3i!I!IJ'tfi~F 3 , f.l!:~'tfi~ F 4 ;/J{_AjJ ~:h., 2: :h. G~W'tfifaiJ{IfjiJ:I~$ 1 5 
~:J: '? '"'Cf?IJH:rr·-J~c'l!rui 1 6 ~:~c'l!~n{J 0 

( 0023] 
~ G ~;:, fi-f'Flm 3 7J>GI.;J:, t~#:HO)J\1 J Jv'tfi~c l '"'C #:iliL Jtn.EE, 'iAE!aR!ilfn.~ 

0)'3 'i?:'Y'~< c L 1 ")O)~'l!tfl!f~, Xli1&:~#:HO)iettlJJE~*um~m~7J{.A:tJ~n{J 0 

f?IJX.I:L 1&:~#:H7J{~I7.JHP3t:·if.>nkf', ti1'Frui37J>GI.;J:, l\1 JJvtJi~c l'"'Cmi!JtO)Jfn.i~~ 
'l!t--c··~tiRtl ~ nt..:Jtn.~{@[, :7··1J :::1 "'::c :7··o t:> ( H b A 1 c ) , :7" 1J :::1 7 Jv 7" ~ ~, :::1 v ;t.. 
7-D-Jk J:j:lf:I:HI'iHn, CRP (Cjj()tf.:I:J~J\;7) ~~.A:tll'"'C'LJ:v>o 2::h.Gl"i1:9Jv 
tff¥fHi, ::\'-"' 1J 7··v-:Y 3 ~::tf'JvO)J\7 .x-:1 ~ft~1t-t {Jt..:ooO)tJf~c l '"'Cfflv•{J 2: 
c 7Jfi!Jii~-c·~ {J 0 

( 0024] 
<x~:, l!l3l!l1tm19li, "f-J~~lm17~:J:IJ~~~nt.:::g.~t1Rtl'f-Jc, 1i1'Flm3 

~;:J; lJ .A:tJ~:h.td&:~#:HO)~W'tfi~c l '"'CIIilili'tfi~F 1 , :]t$fi't~F 2 , ]I!I!!Jfl!f~F 3 
, t9:~fl!f~F4 cO):ft!~~f*O)Jil3l!i1ta:tT?. T~b'I?J!l3l!l1trui19li, ~Ff5'!M~lRtl~:J; 

{J:g.~tlltJJf'-:9 c, t&:~#:HO)IIil!~~fff~F 1 , Jt$fl!f~F 2 , )I!I!!Jfff~F 3 , f.l!:~'tfi~F 
4 c ~:ill!i·::Jv>'"'C-Too~.I!:5E~nt..::f~~O)::\'-"' 1J 7··v-:Y 3 ~-'Ef'JvO)J:j:t7J>GJ!l3I!i~::\'-"' IJ 7·· 
v-:Y 3 ~::c-r'!v~JM1R, Xli::\'-'1> IJ 7"v-:Y 3 ~-l::"f'JvO)J\7 .x -:1 ~lll3I!!1tt' {J 0 

f?IJX.I:L ::\'-"' IJ 7''v-:Y 3 ~::c-r'!v c G J O)~f?JJ~mt'c, 
[G] =a 0 +a 1 · S 1 +a 2 · S 2 +a 3 · S 3 +a 4 · S4 

"('if; I), ao' al' a2' a3' a4 ;/J{J\7.X-J~ml, s!' s2' s3' s4 ;/J{ 

t&:~#:HO):f~~0)1&:lRtl5E${ll:a:utitt, ~~XIi&:M lt.:::g.J'C~~J'Cl '"'C~I:I:! ~nt.:::g.~iRtl 
-r·-J~mTo 1/h'"'C, J!l3l!l1t$19!.;l:, :g.J\7.X-Ja 0 , a1, a 2 , a 3 , a 4 ~ 
S:3m1tt'{Jo ~i:.l, 2::h.Gl'17.X-:9ao, a1, a 2 , a3, a4!.;l:, t&:~#;HO)IIil!li 
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( 9) t~~2007-44203(P2007-44203A) 

ft!fWF 1 , 1t:~fA'WF 2 , Jlmbft!fWF 3 , tll:~'MF 4 o:>~*llH-i't:bit~::J: IJ .f:h.-f:h.fl 
~1ft"~. 

JC ft~1~$1 9 !;!:_ m:Uilftl!I!H::J: ~~litlli!J-T-:5'!::, t&~#;Ho:>IWNJHJ!1WF 1 , jz 
$ft!f'WF 2 , Jlmbft!f'WF 3 , tll:~'lfi'WF 4 !:: , t~i*Ho:>J\1 :5' lvft!f'W!:: l"Cf7JJX.kfi*Hilt 
, lfllEL 'lAB~, lfllW, Ietttn£1!:-@t<Ufr3!lJ11fW, ~ t:,~::t~i*H:IJ>:fflifJKrr3't''if.>:h.!:f', rr31!1t 
o:>lfllW~'l!l:'t''lltlli!J~:h.t.:lfll:mill, ;i'IJ :JA..:C:7''oc'>' ( H b A 1 c) , :7''1J :J/Jv7·· ~ ~ 
, :JvA"TD-Jk t:f:t'lift~Jl1L CRP ( Cll(JiD'Ii:$1 ~J\:7) ~!:: ~::~··:J'~'"C-'flrblW:J:E~:h. 
t.:tll:~o:>iT--v lJ 7''v-:...-- s ~:c-T'!vo:>t:f:t:IJ'bft~~iT'-v lJ 7··v- :...-- s ~:c-r·,va:JM:tJt x 
!::H-v lJ 7··v-:...-- s ~:c-r'!vo:>J\7 .)(-:5' a:a~1~ l-c t J: ~ '0 
[ 0025] 

X, ft~1~$1 9I;L i:R16 ~::~-9 J: '3 ~::iT'-v 1J 7··v-:...-- s ~1::-Tlv1rtll:~o:>litl!UJ~rdH!f 
4if~::.:Yirl:>lW:5E l, 1&~1*Ho:>1=.m'tffW~::!iD t. -c iT'-v lJ 7··v-:...-- s ~:c-TJvo:>J\7 _)( -:5' a: 
ft~-1~-9 ~. ll'lli:Rl't''!i~lftl!UJ~ra,;MH o - t 1 , t 1 - t 2 , • · ·, t 6 - t 7 4if~::.f:h.-f 

h~iT'-y1)7''v-:...--s~:C-T'JvM 1 , M2, ···M 7 :IJ>-'flrl:>lW:)E~:h."C~'~• Dhbli, 1fil 
:millo:>litlJIJJ-T'-:5' 1!:~-9. ft~1~$1 9 !i, ~lltlJIJJ~rdHIH o - t t , t 1 - t 2 , · ··, 

t 6 - t 7 4if~::.f:h.·f:h.~iT'-v I) 7'v-:...-- s ~1::-T'lvM 1 , M2 , ···M7 O)~J\'3 .)(-:$1 
1rt&~f*Ho:>1=.m'l'ffW~::JiDt. "Cft3m1~ l"C 'b J: ~ '· 
[0026] 

11\~::, ~~~fffW~I±I$2 Oli, Af'•y7'#4~:::t:l~'-c, ft~1~$19~::J: 1Jft~1~~h 
t.:iT'-v lJ 7··v-:...-- s ~:c-T'!H::J: IJ!JWJ~~::~Jmt-~'l'ffW, f71JX.kf1&~1*Ho:>f*I*Io:>:7'''v:J­
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invasive sensors to collect patient data, and may also collect data on environmental 
conditions. At least some of the patient data has a direct relationship with the 
physiological parameter, that is, a change in the physiological parameter is reflected in 
the data set, although the magnitude of the physiological parameter may masked by 
noise, interference, or other environmental or patient influences. The direct patient data 
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process. These linearizing processes may be predefined, and may adaptively learn or 
adjust.; A blind signal source process is applied to the linearized data to generate 
separated signals, and the signal associated with the physiological parameter is 
identified. The identified signal is scaled or further processed, and the characterization 
result is presented. Although the method and device are described for use with a human, 
they may be advantageously used on animals. 
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h{Jo 

5/14 
5/14 

22/00 
21/27 

~~10-52664Ei 
(P201 0-526646A) 

(43) iH~ Ef l!lli22:fl!.81'i58 (2010. 8. 5) 

332 
322 

y 

z 

7--v:t- r (~$f) 

2G059 
4C038 

(71) 1!:1/DA 509311942 
Y!/;/.'Y r, 1~:t-lf-Y-'T1 'Y I' 
S 1 GMED, INC. 
7;/.~~~-00, ~~7~N=7ffl 92 
1 3 0, -ft~7'1.:t:.::1, J~Y- -1:!~31-

r71:1 383o, 7.1-t- 7os 
-632 
3830 Val ley Center 
Dr., Su j t e 705-632, S 
an Djego, CA 92130 

(74) ~l!I!A 110000202 
'WT:fit!fo-J~Jv · 711:!'-~Wf*Wi~A 

llh, 

h11r.d-----·...--··-~loc.Wl 

lnbmllhln 20 T"""' 
~-------"'-------,­

- ....... - ..... ~ ENV~,q I 
L-... ~~~-s ____ ! 

21 J-----------·-·1 
•···-~ J>!IEPROCESSOATA 1"-·---

l ________ .. ~~~-~~l 

!IIOO<!Molv!t 
Cl'lMerOEUdloo 
~..no""""" H­f:"Ql¢(1(1'1poWfon 
liM~Ue CWsdilrtmOrm 
8109d FkJw I PrQ.m"~ 
El"*"""' ... H­lalfuMd 
<moen~ 

~"'' 

0361



( t~~Hw>J<O)ii!IHJ l 
(~W>f<JJ'!l] 

( 2) t~~201Q-526646(P2010-526646A) 

lfn.$:5t1'M~O)i~&v"'-Jva:fftil:~'9 J..1r~'l'·;!i) ') --c, 
,~.::tr~:::f3~tJ..fllZO)~lZa:~Ffil'!~a%:~wJ5El, J\fJ:r·-~0)-t?. ., r- H&J...:. e:, 
lltr~cJ\:h·f-~0)-t?. ., J--O)J-'~< e: t~~ma:, ~F*>RWa9~::71 Jv~ l, 71 Jv~~nt.: 

·'f-~ 0){?. 'Y }- H&J...:. t' &U 
lltr~c7 1 Jv~ ~nt.:-r·-~0)-t?. ., H::lJ](0J"J!lt~H~m l --c l±l:hf-~0)-t?. ., r- H&J...:. 

t a.--%11-, 
lltr~cfllZO)~lZO) -3 f?J-'~ < t t 1 ")0)~ 1 ~lZi.J{, J'&.:irO)lfn.$0J"1'JT~O)~v"'-'v~:: 

{~if l ' i,)>") 

lltr~cflJxO)~lZO)-J f?::Jt'~< t t 1 ")0)~2~lZi.J{, ,~,:irO)lfn.$0J"f1T~O)~JJtv"'-lv~:: 
(~1f V;;, ~ )jf~ o 

(~w>.I<J.l'!2] 

lltr~t!Jtn.q:t0J"f1T~M{, :1·'lv ::1-;z a:%u.:. e: a:t~m e: '9 0 ~w>.~<r.l'! 1 ~::~cl.lM1r~ 0 

(~)JZJJ!3] 

lltr~cimt0J"wt~i.J{, ::Jt'~< e: t~~m~tta"J'l'·;!i)J...:. e: a:%'mt -t J..~w)J{rJ'! 1 ~::~c~0)1f~ 

uw>.~<J.l'!4l 
lltr~c~F*.&Wa\J~:: 7 1 Jv~ IJ >-':7 .. '9 0.:. t i.J{, ::Jt'~ < t t~l1Jl~Jta9~nH"a:t-u.: t a: 

t~me: -t J..~w>.~<J.l'! 1 ~::~c~0):1f~o 
(~)JZJJ!5] 

lltr~cJt'~< t t 1 "?0)~ 1 ~'lZi.J{, ~m1 /1::'-Y'/.A~lZ. ~~~~B:~lZ, &U~mt 
~lZiJ' l?~t.R ~ n 0 ~lZa:ku.:. e: a:t~m e: -t 0 ~w)J{r.l'! 1 ~::~c~0)1f~ o 
(~w)JZJ.l'!6l 

lltr~c::Jt'~< e: t 1 ")0)~1 ~lZi.J{, ~~1 >'t:-?~"'>'.A~lZa:t-u.: e: N~mt-tJ..~ 
)JZJ.l'!1 ~;:~(!~O)jf~o 
(~w)JZJ.l'!7l 

lltr~c::Jt'~< e: t 1 ")0)~ 1 ~'lZi.J{, 1 >'t'-~·> ;z0J'-:Yt~~lZa:%u.: e: a:t~me: -t 0 
~ij)JZJJ'! 1 ~;:~(!~O)jf~o 
(~ij)j{JJ'!8] 

lltr~c::Jt'~< e: t 1 ")0)~ 1 ~lZi.J{, .&:JJIO)i~~~:il$:~a:%u.: e: a:t~me: -t J..~w*JJ'l 
1 ~;:~(!~0):1f~o 
(~)JZJ.l'!9] 

lltr~c::Jt'~ < e: t 1 ")0)~ 1 ~lZi.J{, lltr~c::Jt'~ < e: t 1 ")0)~ 2 ~lZ~:: ~1f-t 0.:. e: a:%' 
me: '9 J..~w)JZJ.l'! 1 ~;:~(!tJGO)n~o 
(~ij)j{JJ'!10] 

lltr~cfllZO)~lZi.J{, .&:JiiMr.IJt, #;ill!, ~iMr, .&:Jil]<)J'-, lfn.iJIL lfn.fL 7]®~lZ, E C G 
~lZ, E E G~lZ, .&:Jlil~llra90)J±1J~lZ, ~JIO)f~9lJJ, m!±, ~M!f!l~lZ, &IJ'iill!& 
iJ'I?~t.R~nJ..~lZa:%u.:. e: a:tme: -t J..~w*r.l'! 1 ~::~c~0):1f~o 
(~)JZJ.l'!ll] 

lltr~c:f~lZO)~~i.J{, llil~IJa:t-u.: t a:t~mt-tJ..~>.~<r.l'! 1 ~::~ctJG0):1f$o 
( ~ij)JZJ.l'!12] 
lltr~c~pf~®Ja\J~::lll!JJi::-9 0.:. e: i.J{, ::Jt'~ < t t 1 MO)iB<-Ra:, x..t,Jv'\"·-lJ](iJ>I?,f.:irO)~ 

1 O)PJTJi::'fl.l'!~A..:Itdlt~-tt, ,f.:irO)~ 2 O)i'JTJi::'ll.l'!~i.l' l?:lilaf:l ~ nJ.. x..t,Jv'\"·- a.--t~l±l-9 0.:. 
e: a.-t-o.: e: a:t~fl&t '9 J..~)J<r.l'! 1 ~::~ctJG0):1f~o 
( ~w*J.l'! 13 l 
lltr~c::Jt'~< t t 1 MO)iB<-Ri.J{, il06 o o~~".l 1 ~ IJ x -~O)ii!IHJI*J~::;!i)J...:. t a:t~tJ& t 

'9 J., ~)J{JJ'! 1 2 ~;:~(!tJGO)jf~ 0 

( ~ij)JZJJi14] 
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I 

( 3) t~~2010-526646(P2010-526646A) 

lfn.J:f:t?:i'·tMo/J?:i:&:ff:'9~~~H:1~Utt9?:~tl5E'9 ~.::!::a--~ l??:~u.::!:: H~it!::-9 ~~~3.K 
rJi 1 ?:~ci'tO):JJ$, 
[~3J<JJ{15] 

w~c.tma9?:lP-tlJI::lJ.:~~a--, w~c.~~O)~~O)~'~< c ~ 1 "J!::lt~-t~.:: c a--~ I? 
?: ~ts.:: c a-- %mt c -t ~ ~"*JJ! 1 4 ?:~ci'tO):/J$, 
[~ij3J<JJ{l6] 

w~r.ima9?:lRtl5ElJ.:~~a--, ~c71 JvJ lJ >':7·~nt.:-r·-JO)-t:: "! J-.0)~'~< c ~ 
1 "JO)~~Ut~-9~.::!:: a--~ t;,~:~u.::!:: H~it!::'9~~~3J<:tJ'i 14~:~ci't0):/J$, 
[~~3.KJJ{17] 

w~c.tma9~:lll!JJI:: t.-t.:~~ a--, ~t.f:fth-r·-1 0)-t:: ·y J-. 0)~'~ < c ~ 1 ")0)~~ ut~ 
-t~.:: c a--~ l?~:~u.:: c a--%mtc'9~~*rli 14 ?:~ci'tO):/J$, 
[~ij3J<JJ!18] 

111J~C.$\?J'-l1#E$:1J{, ~!lutnlt?J'-?H!f ( I n d e p e n d e n t C o m p o n e n t A n 
alysis, ICA).&tJ"~!lut-".::7::$'?H!f(Independent Vector 
Ana 1 ys is, IVA) $0)~'~<!::~-:na--~u.::ca--t~~!::T~~*JliU:~cl't 
0):/J$, 
[~3J<JJ'i19] 

~P.i~Dtt9lfn.J:f:t?J'-tMo/J4::.::..::$'~~'t·;t)-:> 't, 
J'!~?:;j:jlt ~lfn.J:f:!?J'-tMo/JO)iUv-"Jv~:m!J!I!-9 ~?J'-t!f~~~f.±~~a--l'liJJJI::-9 ~ J: '3 ?::m 

nJt ~ nt.:?J'-f!fto/J~~'IilPJJJI::ml c , 
J'!~~:;j:jlt ~lfn.J:f:t?J'-tMo/JO)iftJJtv-"'v~:m!J!I!-9 ~ ?:tf!f~~P.~~f:t~~a--lll!JJI::-9 ~ J: '3 ?: 

flnlt ~ ht.:?J'-tMo/J~P.~~'I1lPJJ5Eml!:: , 
~,~ <!:: ~ 1 "JO)~~NP.~Wa9~:7 1 Jv::$7 lJ >':7''9 ~ J: '3 ~::mnJt~ht.:~P.~W~I±l$ 

a--~u?J'-f!fto/J~I±lmlc, a--~h-, 

w~t.?J'-tMo/J~I±lml:!J{, w~c.?ttmm~~f±~~.&uw~c.-n'-tMo/J~P.~~~Ii~~a--J...1J c ~..- --c 
~rnl, 111J~t.l!~O)lfn.J:f:t?J'-f!f~O)ftJI::i!ltltv-"'va--~tl:l'9 ~ J: '3 ~::mnJt~n --c~ ·~~~, 
[ ~ij3J<JJ!20 ] 
111J~t.lfn.Jtt?J'-f!fto/J:IJ{, ::7''lv:1-.Aa--~u.:: c a--t~~!::-9 ~~w3.KJJ! 1 9 ~:~ci'tO)~~, 

[~~3.KJJ{21] 

w~c.-n'-t!ftm~l±lml:!J{, ~,~ < c ~ -:gln~!ita9-z:·;t) ~ .:: c a--t~~ c -t ~ ~w3J<rJi 1 9 ~:~cl't 
0)~~, 

[~w3.KJJ!zzJ 

111J~C.?J'-tMo/J~X:f:t~~:IJ{, ~1 ::./t'-:7''/'.A~~, ffr~~:lil:~~.&tf'1tm~~:IJ>I?J!! 

m~n~~~a--~u.:: c a--%~!::-t~~~*JJ! 1 9?:~Cl't0)~~, 
[~3J<JJ{23] 

w~t.?J'tMo/J~~~Ii~~:IJ{, 1 >'t'-J .. >'.A~~a--~u.:: c a--t~~c-t~~w3J<Jl'i1 9 ?:~c. 
litO)~~' 
[~~3.KJJ'i24] 

1111~2-JJ'-tMo/J~P.~X:f:t~~:IJ{, &:Jiimt!t, i*imt, ~WiL &:Ji7.K?J'-, 7]<~~, &:Ji~~ra, 
O)J±1J~~, ~EE, ~~O)f3fl!liJ&.v:'iffilli{:IJ>I?J!!tR~ n~~~a--~u.:: c a--t~~c -t ~~w* 
Jl'i 1 9 ~:~ci'tO)~~, 
[~w3J<Jl'i25] 

1111~2?J'tMo/J~~~I1llijJI::$:1J{, ~'~< c ~ 1 ")O)~:f.!Jia--~u.:: c a--t~~c-9 ~~*Jl'l 1 9 
~:~t.Ji&O)~~, 

[~jlj)j<:t}'i26] 

wiJ~I±l1Jm!a-- ~ l?~:~u.:: c a--t~~c -t ~~iiJ3J<:tJ'i 1 9 ~:~t.i'tO)~~. 
[~)j<Jj'i27] 

iill!tlll!JJI::m!a-- ~I? ~:~u.:: c a--tmc -t ~~*Jl'l 1 9 ?:~t.Ji&O)~~, 
[ ~jlj3J<Jl'i28 ] 

EE1J ~tlJI::ml a-- ~ I?~: ~u.:: c a--t~~ c -t ~ ~iiJ3J<:tJ'i 1 9 ~:~t.i'tO)~~. 

0363



(4) 

[~f3.KJJ{29] 

:J'G~~ >'-iT- :a: ~ I? ~:~u.:::. c H~~ c -9 ~ mJ.KrJi 1 9 ~:~C.Ji&0i!Qilo 
[~f3.l<JJ!30] 

~~~2010-526646(P2010-526646A) 

Rtr~C.Jli!J~I:I:l:h'lmiJ'j,'~< c t 1 "?0~1~&~u.: c H~~c-t ~~fJ.KJ.fi2 4 ~:~c.tMi!Q 
Jlo 
[~wJ.KJJ!31l 

Rtr~C.~!"~ma1~:7 1 Jv:>'IJ /:f-9~.:::. c iJ>, Rtr~C.j,'~< c t 1 "?0~~0xt~:a: c ~:::. 
c :a:~u:::. c H~~c-9 ~mJ.KJ.fi 1 9 ~:~C.tft0i!Qilo 
[ ~lf3.J<J.fi32 ] 
lltr~C.7i"1'Mo/J.I:I:l'lmiJ\ j,'~ < c t 2"?0W;~:a::7J'-ll-9 ~ J:: -3 ~:t~P.Jt~::h '( ~)~ 7''71 >' 

l'U5\:7J'-~ft;cV' .:z. -Jv:a:~u:::. c :a:~~~c -9 ~~fJ.KJJi 1 9 ~:~C.tlt0i!Qilo 
[mJ.KJJi33l 
lltr~C.7''71 /l'?J]\:lJ'-JI;cV' .:z.-JviJ>', 3!1tiT.Jllt:lJ'-:lJ'-fff (In dependent Com 

ponent Ana 1 ys is, ICA) ;cV:.:z.-Jv&l.l"~!lciT.P(;?)':lJ'-fff (I ndep 

endent Vector Ana 1 ys is, IVA) ;cV:.:z.-JvO)j,'~<ct1"? 

:a:~u.:::. c :a:~~ c -9 ~ m3.KJJ!3 2 ~:~C.tMi!Qilo 
[~lf3.l<JJ!34] 

::r· 1 ;z 7° v 1 '1m :a: ~ I?~;: ~b':::. c :a:~~~ c -9 ~ ~J.KJJf 1 9 ~:~C.Jtit0i!Qil o 
[~lf3.l<JJ!35] 

Rtr~c.::r· 1 :J..7ov1 'lmiJ', l!~0.Ifilr:J:t:lJ'-1'Mm0ffE5Ei~v/'(Jv:a:*-'~t'~ J:: 3 ~;:tfiP.Jt~::h 
'( ~ )~ :::_ C :a:~~~ C T ~~Jf3.J<JJ!3 1 ~;:~C,tltO)i!QJio 
[mJ.KJJi36l 
::r·-:>'i*:tf'lm:a: ~I? ~:~u:::. c :a:~~~ c -9 ~~w3.KJJ!1 9 ~:~C.ti\0i!Qilo 

[~f3.l<JJ!37] 

Rtr~c.::r·-:>'i*:tf~lliJ>, .Ifilr:J:t:5HMo/J0ffE5E?Uv/'(Jv0'7'-:>' H'?;:tf-9 ~:::. c H~n&c -9 
~ ~wJ.KJJ!3 6 ~:~C.ti\0i!Qil. 
[~f3.l<JJ!38] 

J!~0.Ifilr:J:t:lJ'-fff!tm0ffE5Ei~l.ftv/'(JvH~Fa10~~c l '(~~-9 ~ J:: -3 ~:mP.Jt~::ht~::r· 1 

;oov1 $:a:~ I? ~;:~u.: c :a:~~~c -9 ~~3.l<JJ!3 7 ~;:~C.Jtit0i!Qilo 
[ ~lf3.l<JJ!39 ] 
lltr~C.~JiiJ>, IDl!lt'fllt:a:~u 2:. c H~~ c -9 ~ ~J.KJJ{ 1 9 ~;:~C.tlt0i!Qilo 

[Wf3.J<JJ!40] 
Jlf,~~:;J:Ht ~.Ifilr:J:t:lJ'-1'Mm0i.ruJtv/'(Jv:a:mJE-t ~ 1i~-r.··1b") -r., 
;.,:n~~O)~ 1 ~ ,, t-iJ'f~~a1~:l!IJJ5E u~~~:a:~ii", 
;.,:n~~O)~ 1 ~ ,, J-.O)j,'~< c t 1 "?0~ 1 ~~iJ', Jlf,~0.Ifilr:J:t:7J'-1'Mm0?Uv/'(Jv 

~;:J:: ")'(~~~::h., &<f' 
J..:h~~0~ 1 ~ ,, J-.O)j,'~< c t 1 "?0~2~~iJ>, ,l\~0.Ifilr:J:t:7J'-1'Mm0?J!Wtv/'(Jv 

~;: J:: ")'('*~~::h.~~) 
J..jJ~~O)~ 1 ~ 'Y J-. :a:')t1§-9 ~ .:_ C , 
}.,jJ~~0~1 ~ 'Y ]-.O)j,'~< c b 1 "?:a:lltr~f!l'(' ~~0)~2~ 'Y H::P.Jt-9~2:. c 

'&V'' 
*_&jfg:lJ'-JI~a-~~0~2 ~ 'Y ]-. ~;:~Jtl l '(, ~~0~3 ~ 'Y J-. :a:1:P.Jt-9 ~ :::_ c 

:a:~u1i~o 
[~f3.KJJ{41] 

lltr~C..Ifil r:J:t:lJ'-1'!TlM', p··;v:::~-;z :a:~u.:::. c H~fl& c -t ~ ~wJ.KJJ!4 o ~:~c.ttt01i~ 0 

[ ~lf3.l<JJ!42] 
lltr~C,}.,jJ~~O)~ 1 ~ 'Y J-. O)j,'~ < C b 1 "?:a: lllJ ~f!T ~ :::_ C iJ>', }.,jJ~~(1;)~ 1 ~ 'Y 

J-.0j,'~< c t 1 "?:a:~!"~jfgti/;J~:~~-9 ~.:. c H~n&c -t~m3.KJJf4 o ~:~C.tlt01i~o 
[ ~Jf3.l<JJ!43 ] 
Rtr~c.;.,:n~~O)~ 1 ~ ,, t-0j,'~< c t 1 "?:a:Rtr~rl-t~:::. c iJ', j,'~< c t~m~JiD 
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a~r(·£> ~.:::. t N~mr t T ~ \nt:J<Jti 4 o t::~cJI&0)1J?*. 
( \nt:I<Jti44] 

( 5) ~~~2010-526646(P2010-526646A) 

lltr~ctJMfMh'lifE?*iJ{, 7''71 >-" ~$!5J'-JliiE?*a--%tJ>.:::.!:: a-MeT ~~j!j3J<lJf4 o t::~ctl/;0)1J 
?*. 

(\TI!i3J<lfi45] 
lltr~c*!:Jl%'-Jli!E?*i.J{, :'Y'~< t b~mJ~Jta91.'·£>~.:::. t N~mrt T~~3J<Jff4 o t::~ctl/;0) 

h'¥*. 
(~j!j3J<Jff46] 

lltr~c 7'' 71 ;,.-- ~ $(5J'-Jl!m?*i.J{, ~!h.lr.Jllt-5J'-5J'-tlf ( I n d e p e n d e n t c o m p o n e 
nt Analysis, ICA)?*&V"~!h.lr"Z::7;95J'-tlf(Independent V 
ector An a 1 y s i s, IV A) ?*0):'}'~<!:: b~1Ja--%tJ>.:::.!:: a-%n&i::T~\TI!i 

(~j!j3J<Jff47] 

lltr~c:1("i.ZO)m 31: ·:~ J--0):'}'~< !:: b 1 --=>a-fit!lM.IT ~.:::.!::a-~ t::.t::-%tr.:::.!:: a-~~1!&!:: T 
~ ~*l1i 4 o t::~cJ~&0)1J?* 0 

(\TI!i3J<Jti48] 
;jp{~!ll'l9t::l!!tlJ:E lt~~~Ul~~l'l9t::~~IJJ:ElJ:~~O)jiljjjJa--%t!'-T A J--·T'-:9 Hl'l~ )"(' 

lltr~c91'*!%~fti~~J:ET~.:::.!:: ~~ t::.t::-%tJ>.:::.!:: ~Mi::T~~j!j3J<Jfi4 o t::~cJI&0)1J?*o 
(~3J<Jff49] 

:::.::t -7Jvi- ·:~ r. r;-::7 a-m~)"(, 91'f~!la9t::~~J:E lt~~~a--%tJ>-r A r. ::r·-1 a-i~t~ 
a9t::~PJJJ:E lt~~~a--%tJ>-r A r. ::r·-1 t rn!Jt1tlt l "(, lltr~c9F*!%~ftia-~*5ET ~.:::. t a­
~ t::.t::-%tJ>.:::. t N~mrt T~~3J<l1i4 o t::~cJ~&0)1J?*. 
(~j!j3J<Jff50] 

m~na"Jt::j!IJJ.JE u~~~t f~a9t::~roJJ:Eu~~~O)jiljj1Ja--%tJ>-TA r.::r·-1 ~m~)"(, 
lltr~c*!%5J"Jli!E?*O)J'\'7 ;>< -1 a-~J:ET ~.:::. t a-~ t::. t::-%tJ>.:::. t a-*~mrt T ~ ~j!j3J<JYf4 o t:: 
~ctli;0)1J?* 0 

(~j!j3J<Jff51] 

:::.::t -7Jvi"Y r. r;-::7 ~ m~), ;;fpf~Da9t::l!!tl5E lt~:1(~~-%t!'-TA r.::r·-1 a-ima9 
t::i~IJ.JE u~~~a--%tJ>7A r. f-:9 t rni1tmtl, *!%:5tllifEO)J'\'7 ;><-:>' a-~J:ET ~.:::. t 
a-~ t::. t::-%tJ>.:::. t N~mrt T ~~w3J<rJi4 o t::~ctli;0)1J?*. 
(~j!j3J<Jff52] 

lltr~ch'?*n', ::1 ~ t' ::t-1 t::~~~ nt~::1f<.t;1.'·£> ~ .:::. t N~n& t T ~ \TI'f3J<rfi 4 o t::~cll& 
O)j)?*. 
(~j!j3J<lJl53] 

*'f~0)1=.fl~fl9J'\'7 ;>< -:9 ~~n&~J:ET ~h'¥*1:'£> ") 't, 
xt~0)1=.fi~a9J>~7 .)( -1 t l!lt~a9rnii*a-1fT ~, ,-!OiO)f-:>'O)m 1 O)::r·-1-~: ·:~ r. 

H~~T~.:::.t, 

m2 0)7"'-:9-t ·y l-H~~T~.:::.!::, 

;711fli!Sf.7J.O)m 1 0)7"'-;9-t: •y 1-- i.J>*'f~0)1=_fl"Ffl9J'I7 ;><-;$'!:: I:IIm%rnJf*a-:ffT ~ J: 
3 t::m 1 O)::r-·-1-~: ·:~ r. a-:mf.!I!.T ~.:::. t , 

;711fli!Sf.7J.O)m 1 O)j"-;9-t •y 1-- a-~tl{§.ry.t;:-5J'-Jli!ET ~ ,:::_!::, 
*'f~0)1=.fl"Fil9J'\'7 ;>< -:9 a-.fO)iJlt l 'tifT~ J'\'7 ;>< -:9{§-ry.a-IRJ.JET ~.:::.!::, 
m2 O)"f'-;9-t •y ]-- t::Jtt "( J'\'7 .)( -;$' f§-%a- A 7-l) >-'::7''T ~ ;:_!:: ,&(}' 

A7-'J >-'::7''lt~J'\'7 ;><-:>' H~~T ~.:::.!:: a--%t!'1J?*. 
(~j!j3J<lfi54] 

lltr~cm 1 0)7"'-;9-t •y 1-- a- JIY.~T ~ ,:::_!:: iJ\ :J'C"Ffl9, ~ma9, R F, $)'~-t >'-It-, £> 
~ ~ )li1 ~t'-:7"~ A . --e ~-~t-a-m~)~.:::. t a-~ t::.t::-%tr.:::. t a-~mt T ~\TI!i*Jff 53 
t:: ~ell& 0)1J?*, 
(~j!j3J<:~Jf55] 

lltr~cm 2 O)::r·-1--e ·:~ r. a- JIY.~T ~.:::. t n>, xt~0)1=.f.!I!."Fa9J'\'7 ;>< -1 t l!lt~a9rnli*a-
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( 6) 

1'f-t ~ ::r·--1o:>-e ·:; r. -z:·;D~.::. c t%mt -tMfi>.KJ!'i5 3 ~::~cll&o:>n*o 
[~fl>.l<Jl'i56] 

1~~201G-526646(P2010-526646A) 

lltr~cJ¥~2 o:>'f--1-e ·)' r. t~~-t~.::. t'IJ{, xt~o:>:!:EJI"¥:ft\JJ\7 ;><--1 t r~m~a1~f*t 
1'f-t ~ ::r·--1o:>-e ·)' r. -z:·ifJ~.::. t t1~mt-t~~fi>.KJ!'i5 3 ~::~cll&o:>n*o 
[~>.l<J1'{57] 

lltr~c~2 o:>·"F--1-e ·)' r. t~~-t~.::. c'IJ{, xt~o:>:!:EJI"¥:ft\JJ\7 ;><--1 t rnrt~a1~f*t 
1'f-t ~ ::r·--1o:>-e ·:; r. ·c·;D ~.::. t t1~mt -t ~~>J<Jl'i 5 3 ~::~ct!to:>n*o 
[ ~j!J>J<JJf58 ] 
lltr~c~2 o:>::.r·--1-e ·:; 1--o:>~~'IJ{, J~,:J'J'IJ>I?o:><b o:>Tib-:> ""C, :!:EJI"¥:1'l1J\7 ;>< --1 t~ 

-t.::. t H~mt -t ~~>J<Jl'i 53 ~::~c~o:>n*o 
[ ~FI>J<Jl'i59 J 
lltr~c~2 o:>::.r·--1-e ')' r.o:>~~-t ~.::. t 'IJ{, J~.:J'J'IJ>I? ""C'ib-:> "(, 1:Jll!"¥:ft\JJ\7 ;>< --1 a­

~~ ~~- ~.::. t t1~mt -t ~~>.~<rJI 5 3 ~::~ci!4o:>n* 0 

[~>J<Jl'i60] 

lltr~c~2 o:>::.r·--1-e ')' r. t J!R~-t~.::. t 'IJ{, ~~5'kf!tt~'9.::. t t1~mt -t ~~w>.~<rJi 5 
3 ~::~ci!4o:>n* 0 

[ ~j!J>J<JJf61 ] 
~MIIf¥~:: J: ') ""Clltr~c~ 1 o:>'f--1-e ·:; r. I*Jo:>::.r·--1-i:'IJ{~Ji: ~tt~v 1J: 5 ~::, lltr~c~ 

1 0:>7'"'--1-l:c •:; t--1J>, xt~o:>1:JI"¥:1'l1J\7 ;><--1 t li!Itll!:JB~f*tff--9~.::. t t1~fl&t --9 
~ ~w>J<Jl'i 5 3 ~::~cll&o:>n* 0 

[ ~FI>l<Jl'i62 J 
:\1&11If¥1J>, lltr~c~1 0:>7'"'--1-l:c •:; I'- tiilf~c~1 o:>-T'--1-I:c •y )'-'IJ{!llil!:JB~f*tff--9 

~ ti*5E-t ~.::. t t1~1J.'I(t -t ~~w>J<Jl'i 53 ~::~c~o:>n*, 
[ ~j!J>J<JJ{63 ] 
:\l!l:l1If¥1J{, lltr~c~ 1 o:>::.r·--1-e ·y" t ~c~ 1 o:>::.r·--1-e ')' t-'IJ{Iili.~I'*!W~f*t1'f 

-t ~ t i*5E-t ~ .::. t H~m t -t ~ ~w>J<Jl'i 5 3 ~::~c~o:>n* 0 

[~j!J>J<Jl'i64] 

~l1f1If¥1J>, ~l1f1Bfh.o:>7'"'--1-l:c ·:; 1'- tfFrot--9 ~ t.:bb~::, lltr~c~ 1 0:>7'"·- -1-l:c "! H::/ 
Jv:tiJ ;<'AiD~ v'\!J:-T-7·';vt~m-t~.::. t t*u.::. t t%fi51t -t~~>J<Jl'i 53 ~::~ci!4o:> 
n*o 
[~fl>.l<Jl'i65] 

lltr~c?t~:\l!l:ll'h', :1'71 >' J.:{§-I})J\~:\l!J:J.ll!ib~ v ~~J:~!Itrrrot?J\)J\fJf:\l!l:J.li!"C'·ifJ ~.::. t H~fl& 
t -t ~ ~>J<rJI 5 3 ~::~c~o:>n* 0 

[~j!J>J<Jl'i65] 

mr~c?t~:\l!l:JI'h', 7··71 >-- H§-I}?J\~:\l!l:J.ll!ib ~ "1IJ:3m:rrrot:n\:n\fJf:\1&1.!11.-z:·ifJ ~.::. t a-~r~ 
t -t ~ ~>J<Jl'i 5 3 f::~c~o:>n*o 
nF~>RJI'i66 1 
lltr~c?tilitif¥'h', "'J~c~2 o:>::r·--1-e ·)' H::~t>-tt""C~Jt~n~.::. t H~mt-t ~~W* 

rJI 5 3 ~::~c~o:>n* 0 

[~j!J>J<Jl'i67] 

m~c~5Eif¥1J>', lltr~c~2 o:>::.r·--1-e ')' H::~t>-tt""C~Jt~n~.::. t H~mt -t ~~w* 
rJI 53 ~::~ci!4o:>n*o 
[~j!J>J<Jl'i68] 

lltr~c.:.:z 7- lJ >-- :?''If¥'h', lltr~c~ 2 o:> ::r·- -1-e ·)' " ~::~t>-tt""C ~Jt ~ n ~ .::. t t 1~m t 
-t ~ ~w>J<r!'i 5 3 ~:: ~ci!4o:>n* 0 

[ ~FI>l<Jl'i69 J 
lltr~ct~~If¥'h', tdl'l1~::~~-t~, 'l'fF"-z:·fi:t ~, ¥*t~5E-t~, ~'*to.~l?-t, 

;>< .,.-e-Y:tll~Jo--9 ~, ib~ vi!J:{iho:>~liHf:i!J~-lt~.::. t t*u.::. t t~~fi51t--9 ~~w>.K 
rJI 53 ~::~ci!4o:>n*o 
[~fi>J<Jl'i70] 
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( 7) f~~2010-526646(P2010-526646A) 

j;f~(7)~l'l~il~JJ\7.){-;)';I;{, Jfli.Ji:t5J'-:fJT~~L ~tiL IC.\J!i(7)~1i], Jl®~ll], ijljij1J*Il.JJ.X; 

, *!lli®~~?*5E, Jfil~ · JfilfL ~~~~, DijD1J, JfiliS~L :J!L~, ~~i~;fa, &UIPJ!!Y.ka--@."u 
1f-f;ip c._, ~tR ~ h {l ~ c a-f~~ c t" {l ~l!J31<JJ! 5 3 ~:~2t1M:1J$ o 
(~j!j3J<JJ!71) 

J"Jv:J-A :c.::..:9 ---c·;tF; ") --c, 
J\'r'; ://':7' c' 
R F 1 /t'-:9" /'A · f'- :9 a-~~T Ml:'{5'!~il{J..C /'-Jt- c, 
{-1!!(7),~~7"·-:9 a,.J~~t" {l{-t!!(7)..C /'-Jt-1::, 
1ltlJ5Et..-t-:f;v:J-AUH~~t"{lJ\rJ://':1.l*J(7)7' . ., A7'v1, &U 
lltr~2RF1 /'1::'-:9''/'A · f'-;9(7)..C·y r.a-iJt{§t"{lif~L 
lltr~2RF1 /'1::'-:9''/'A · f'-:9a-fJv:1-A~;:~~1tt"{lif'iL 
lltr~2~~1t Lf~"T·-:9 a-, 7"71 /' ~{§~$\7Jv:1'1J .::l.:'AHft~ Y'C 5J"~t" {lim, 
:1''Jv:J-Af§~a-!l'll5Et"{lifj1, 

(-t!!V'),f,~-'f·-:9 ~:J;tt "Clltr~2:7''Jv:l-A{§~a,. A 7-lJ /':1''t" {lifj1, &U' 
lltr~2A7-IJ /':?"~nt~:?··;v:J-Ai§~a-, lltiJ5ELt~:?·';v:J-Ai&.ttc vct~~t"{li 

m, a-17-JJ\rJ://':1 .. i*J(7)7'o.-e ·y-Jtc, 
a--@lu:?"Jv:J-A :c.::..:9- 0 

(~3J<JJi72] 

lm2~1:'{5'!Uil{J..C /'-Jt-ii, Jru2N7 V'/' :1''J*J ~;:;if; {l ~ c a-f~~ c T {l , ~if31<JJ{ 7 U:~2 
$!\(7):1"Jv:J-A :c.::..:9- 0 

(~j!j3J<JJ!73] 

liif~2ii!l(7)..C /'-Jt-:IJ>, liif~2N7 ://':1"J*J~;:;if;{l ~ c a-~~c t" {l~ti31<JJi7 1 ~:~2lillM:1'' 
Jv:J-A:C.::..:9-o 
( ~l'i3J<JJ!7 4 ) 
lltr~2~1:'i5'!Ua{J.-e /'-Jt-:IJ>, lltr~cJ\ r'J :/ /' :1"i*J~:;tF; {l ~ c H~~ c t" {l ~l!J3J<:rJf7 1 ~:~2tlt 

(7)J"Jv:J-A :c.::.;)'- 0 

(~if31<JJ!75) 

lltr~2{i!l(7)-'f'-:9 :!Ji', &:.JJi?!ltlt, Bt:JJiiill\lt, ~p{i_Qi!{J..C /'-Jt- C Bt:JJi C (7)Fa,(7)fE}J, ;if; {l 
~ \!J:Jallmi!ltltT;lf; {l ~ c a-~~c t" {l~3J<JJ!7 1 ~:~2lfG(7):1·';v:J-A :c.::..:9- 0 

(~j!j3J<JJ!76] 

lltr~27'D..C •y-JT:!Ji', ~ t-_,~;:111J~2{-t!!(7)-'f'-:9 ffl~ \"(111J~2R F 1 /' t:-:9"/' A · 7''-:9 (7) / 
1 .A'a-7 1 Jv:9lJ >-':1''-t{l ~ e: a-t~~c t- {l~i!f3J<:rJi 7 u:~clfG(7):1"Jv:J-A:c.::..:9- 0 

( J'EEI}j(7)~¥*1B'J:'~E!Jl) 
(~f,f'J5J'-!Ilf] 

( 0001) 
*J'EE!Jl(7)~Jiffi~~a, ~toi5'!t~a%:·~i:&Ut r. 'd:' c·(7)~f*i*l !::B ~t {l ~l'I~a{J; '7 _;>{­

:9a-*~W?R:5Et"{l:1J$~:m!t"{lo *J'EE!Jl!J:, -(7JH::Bwc, :1'';v:J-Ai&lt'J:'c'(7)Jfn.r:j:t5J'­
*M~(7)ilWtvX:.Jva-11115Et" {l~ftU':1J$H~f*t" {l. 
(~i;~f,f'J) 

[ 0002) 
•mHw!J:, ia~$:1Ji''J:'~ \fl~-~--c·;tF; {l 0 2 o o 5.1f:~:!J:, 7 _;>{ lJ tJ1t:m6il6ii.R(7)*9 2 

. o 8 on A (J..tJ(7) 7%) :IJ'•~*m~::IJ>:IJ>-:>"(~\{l ctt5E~nt~o •~mmlJ:, 2 o o o 
.1f:(7)m~~: J: MEL::)Jl(~t;~(7)m 6 ur. c L --c, 7 _;>{ lJ fJ ~6il(7)~~i*~*'1lt~:.1f:ra,fff5E 1 , 
320(~~Jv(7)~J.!!a--'f;("(~\{lo National Diabetes Inform 
ation Clearinghouse, NIH Publication No. 

0 4 3 8 9 2 , N o v em b e r 2 0 0 3 a-~mlo •JJRm!:J: Ul!b'fif{]Jtffl J: IJ 
'L~:f;:'J:'(7)!J:, •~mm~:J:{l~'(jli(7)1((7){J£~, ~JJ!H::B~t{l~:f;:'d:-1fiJHfE · ~W!, &U'YE 
l::'(';if; {l 0 

( 0003] 
•JJRm!.i, 1 /'A l) /'(7)~1!fi:, 1 /'A l) /'(7){'pffl, ;if; {l ~ \!;l:.f(7)jjlij}J(7),'i;:jJI.!;:J: {l ~Jfil 

•fl!a-~~e: t- {l~m1t-f--c·;tF; {lo ~~~(7).wt7.1<1t~~~J:li!W:?"Jv:J-A!:~W!~h, ~h:!Ji't<. 
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( 8) *~~2010-526646(P2010-526646A) 

-7'~1BJM!~:1 /.A IJ >-'=a:-Jin..p~:1Ji<l±l~1t~. 1 /.A IJ >-'I:L x.;t,;v:f·-, ?J"~W!it.::li 
Hr~0t.::/lb0, iih0~1BJI?H:J: ~ ;>";1---::J- .Ail&Jllt=a:-IIJ!l~~:--9 ~. 1 /.A lJ /I:L Hfi*J&U'im 
~n~JI*J--c·(J)H'f~(J)t.::/lb(J):7''l) ::J-7/A,.(J):?"J~<-::J-.A~W!~:m ~ilium=a:-~--t. L-1J' L-~ 
iJ> C:,, :!EP.lt~:h.~ 1 /.A l) /0:i:iJ>+?J'-'('·~~~;t~, 1 /.A l) /~:J;::~JM>i!':>~t~XIi~IB 
!Ml'h'1 /.A l) /~:~t]~:BZJit !_.,~~~;%~, fJI---::::1- .AiJ>~-IJJ~;:WlJ~~:h.~~~,:: c til'>~. 
,::n~:J: IJ, ~lin.:ffli®:, /f\~~7' /l\::7W~P.lt&tf':C0fl!l(J)ftmfti:Jl!Wt ~·>?t.::~j!j:m~:~ 

~2:.ttil':>~. 

[ 0004] 
:ffli)JjHJi9l!~0~Jin.:ffli!:l:, {.'Jin."i~l!, ib)IJKTIJ!{I11L ~aJL H&;zr,:q:t~ c'0H&\Jin.>'f~,f,, ~ 

lin.!±, ~/f\~, *t~Jin."i~l!&U'!f!.i!t~c·0, ;fJf)JjHJi90~Wl1'FJfH:~~T~ C59l<~h:h. 
--c ~ ·~. mJ:t(J)fiJ;Jin.:ffli--c··t ll'lJ:m(J)m:-.~~j!j:m=a;- tt.:: e:, --t. JimA~:t-3~ •<:, lin.ttii!l:!:L 1 
.. f' ~ IJ "/ r- Jvilit.:: IJ 6 o ~ 1 3 o ~ IJ ;-·· 7 A --c-~Jfr9 ~,:: t iJ% IJ, ?J"lft'h'l o o %Hii 
:Z n ·~ iJ>, ttJJRm,f,~~:t-3~ •<:!i;%~~:J: '? <:, ~U'h' 1 .:r·~ IJ ·y t-Jvilit.:: IJ 4 o~ 5 
o o ~ IJ ;-·· 7 A --c·~JbT ~,:: t 'h'il'> IJ, FcJ.Iin.:ffli~:--::> we 0?flftli 1 1 5 o %--c·il'> ~. 1!£Jin. 
;ffli~:--::>~>'(~;L 1 'T'~IJ •y J-.Jvilit;:l') 6 0 ~ IJ:7"7A'C''i~iJ>£,~Til':>~2:. c=a:-~L-, :7" 
Jv::J-.Ali, 1 .:r·~ 1) •y l--lvilit.:: I) 2 0 ~ l) ?'7 A c ~ > :):fg~~~~U~;:3j1J~T ~ 2:. c b il':> 
~. ,:nt:,(J):7"Jv::J-.A?.rut0::k~~~ibti, %t-!0mW~~m:m:Hn<·Y.::/lb~:t@IJ!iR 

~lt:h.I;J:'~t:,~~~. fll!~ll9~:1i, :ffliJJRm,-!~!i, ~?f0Jin.:ffli®:=a:-M~I'I9~::c.::.7'-L-, t; 
D IJ -trof:(, i::!£$&U'1 /.A l) /=a;-~{t~-\t'( :7"Jv::J-.A~~J:t=a:-iliiJmJT ~ 2:. c ~;:J: '? '( 
' 2:_;h.C:,(J)~Jb=a: @IJ!i!ft-~ 2:. c 'C''il':>0 '3. ~:ml'l9~ililjfij(J)t;:/lb~:!i, Jin.tt=a:-~~~::c.::.7' 

- L-~!t:h.!:J:'~C:,~~·. 
[ 0005] 
ffl:ft:7'';v::J-.A=a;-:c.::.:7-t-Mri L-~•-f.$c L-<:, i*lin.$'h'il':>~. :ffliJJRm,-!~!i, 3m 

;ljl;-f.jf:M~.&:=a:-M~7 /..e •y t---c·JI!ijl-_ .Iin.~:a:--~1& I), -t'0Jin.~=a:-1t~!ll1fll!~:h.t.::~!€Jt 

J:~:JJ&J[l(~-~t ~. :c-01&, lltr~CJ'J=a:-:ffli1KIJ.'iE~ ( ;-·';v::J-.A(J)~~J:t=a:-Wnl1-J&~?J"aJ:t~t) 
~:JJt~,:: t ~:J: '? --c, :7"lv::J-.A~oc=a:~l1-J&~,:: t iJ>--c·~, i t.::!illtr~~Jt0-fu~1t=a:­

§~I'Jfftt~:h.t.::-fu~Ut!I!Xt-~2:.tt--c··~~. ft!H:Ii, lltr~~Jt0~~t.Jt=a:-, 1'T'~IJ 

•y l--lvilit.:: I) (J) ~ lJ :7''7 A --c·§~ IJ1flt~:h.t.:::t-AJ< -7'-l:''il':> ~:fmlll].'iE~l:'·l!l].'iET ~ 
1J$~ c''h%~. -m!(J):ffliJJRm,-!~li, ~:ma9~iliiJmi0t.::/lb~:, t~llJ!Jin.=a:--s 4 @11-.:IJ::f~ 
ffll-~lt:h.!:f~C:,~~·. 

[ 0006 J 
L-'h' L-, :ffliJJRm,-!~~: t '? -c !±~ < (J)t:g,~, ,::0 J: 0 ~;fjt::l!l:(J)t.::/lb(J)f*Jin.'h't.:: ~>A,.,{,~ 

3'.!H:~ ~ 2:. c iJ>t:,, ;-·';v::J-.AU=a:-.'iE:JtJll'l9~::c.::.7'-T ~ 2:. c iJ>--c·~ ~~ •. -f.JiiJ!'h'f~fi 

'11--c··il':> ~t.::/lb, .Mz.U~:~~~:t~7'G=a:-wut-,:: t ~:if-'3 ~1i\!(J)t.::/lb, ttJJRm,-!~!i:7"lv::J- .A 
~&Jt=a: sma9~::c.::.7'- L-~: < ~ •. ~ e:, ~:, ;fjt:l!l:~:m~ ·~1t~llll:~!i, *~~:;fjt:l!l:@l~'h'~ 

~·,:: t =a::7I :Z ~ t, iJ'~ IJ~1iJii--c·il':>~. 1Jh<:, :ffliJJRm,f,~!ifJv::J-.A?~oc=a:-~m~::c 
.:::.:7---c·~ ~~ );t:g,~'h'il'> ~. 

[ 0007 J 
;-··,v::J-.A~ c'07J"tMfu0Vf;;i*JrM=a:- :c.::.:7-t- ~t.::/lb~:, iHM'J: I'Jj,'~~ •XW~~ 

'iiiJ>J: IJ {!£~ 1/7'0-'f'iJ>~~lll\ff~ ;h.'(~~~ iJ>, .tr0 C 2:. /SJJ.ltJ)J l_.,t;: b (J)!j:~~ >, f?lj ;Z 

!;f. 2:.:h.C:,0/7'D-1-!i+?J'-~;:Jili'il:''~~ >2:. c iJ>~JaJl L-t.: 1J, :Bl{~5'kf!!:~;:~~t-~·--c?KIJ 

.'iE®:'h'~~'*~:~'? '( L-i '3 c ~·'3 2:. c iJ%-?t.::. ~ t:,~:, tlld~~~:;t-3~1'( *ili~.:r·-:7 

=a: l±l:tJt-M~JI~:uJllim, ttl ili~0li!XIE .:r·-7''h'&:·~t ~ IJ, ~s ~:ht.::'? --c~~(J)J!!XJE 
=a::r=h t~iJ>~ ~ • ( f?lLU:L Jin.:ffli®:01ml~iJ> 2 o a- JW:Z ~ ) • ~~.w=a: }JIJ~:t-:h.!:L :7"Jv ::::1 

- .A091"1~ili!a9:c.::.:71J >-':7··~ c'(J):!Efli!~!'I9J\7 J< -7' 09i"i~Ua9:c.::.7' IJ >-':7·u, *t~· 
~::, :ffliJJRm"ifll!, .Mz.m:ffrii;!llm%t-!~---::>tll0:!Efll!~a9J\7 .)( -:7 =a:-M!m L- '"( :c.::.:7-
X!i;fjtl±!--c·~ ~ :c (J)fi!!.(J)~,-!(7)~~(7) §fit~'? --c ~ ·~, f?lJ:ZI:C lin..P?J":lfi~m~ c'(J):i:fll! 
~t'19J\7J<-:7=a:-:c.::.7'-t-~:J't~fX$!i, ~~:;Jf:i~~f±.-z:·il':>~. HH\Urtl-, ll&Jllt~ 

:h.t.::XIi?J'-lft~:h.t.:::bt!tl~=a:-?r:lff L -t'0tw~=a:-!ll1fll!t-~ 2:. c ~: J: IJ, .&:lfH:Iilii*J0Jin.$ 
7J":lfi~fu0~J:t~:1tf71J L-t.::11tiJ.'iEfi!l:iJ{l±l~. 2:. :h.00fXW~::Ii, ili!ffi7~~iJ' C:,J!!ffi7~~&V' 7 
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( 9) 

"/ ?J"J'Ci!, .MEJ'C?J\fn·i!, ::Yeltt'&i!X!i::YC~J~i!, &lfJ'c'llll?J"J'Ci!~ c· n% ~ , 
[ 0008) 

~~~201G-526646(P2010-526646A) 

~< 0~:Hf7J>#;i -:dd "?0~~i~i'l~77oo--T!;:!;f, *11.~ (Ez)j) 'llt*-1 /1::::-:5'''/ 
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500(5), p.807-14. (actual publication date Is Indicated on llll<lOMdary prlor art doeumenl 
enclosed herein) Abslracl; and pg 801, col1, Computer 8<:181\ca Strategy. 

0 Further documen\S arc listed in tho continuotion of Box C. 0 . Sptcial categories of cited do.::ome-nts: ''T' later document publi:!hed aft~rthe inlerooJiona\ filing datc~riorllY. 
"A" document defining the geneml st.a1<: ofth<: art which i• not considered date ll!ld not In conOict with the a~licaiJon but cited to crst.anij 

to be orpar1icutar relevanct th<! principle or tl>tol)' underlying e invention 
"E" .. rtierapplicalionorp.alont but published on orafterth<! intefTHllional ~~x~· docwnent of panicular relevai\Ce~ the cl-•imed inventio11 cannot be 

fllin; date tonJidered novel or c;oonol be considered to involve W1 inve-ntive 
"t." documont whi<h ""'Y throw doub!J on prjority claim(l) or v.itich is step when the document is EJ.ken alone 

eitcd to establish the fublication dille or another tiunion or other "V" dooLIJ"'en\ of ~rticutar relevance~ the claimed invention cannot be !peclal renson (as spec ficd) cansldcrtd to involve on inventive step when the dooumc:Ol is 
"0" document rcfctrina t<t an Of•J disciMUrc, WC11 cKhibilion or other combined with one or more other wch doc:uments, s~hcombinttion 

means bf:ine obvious loa penon I killed In tho art 
"I'" document published prior to the international filing datclxlllater titan ··&'' documenl member of tho"""" paton! family 1he priority dnte claimed 

Dato of the actual completion of the International search Dote of mailing of the International search report 

17 Docember2Q08 (17.12.2008) 24 DEC 2008 
Nnme nnd mailing address of the JSAIUS Authorized officer: 

Mail Stop PCT. AUn: ISA/US, Commlasloner for Pa\enla leaW. Young 
P.O. Box 1450, Alexandlia, Vkginla 22313·1430 

PCf HtfPIJOife 571412_..300 
Facsimile No. 571·273-3201 PCT DIP. 67H7H174 

Fonn PCT/ISA/210 (second sheet) (Apttl2007) 
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( 2 4) 

lNTERNATIONAL SEARCH REPORT 

~~~2010-526646(P2010-526646A) 

l
lntemntional application No. 

PCTIUS 08/63469 

aox No. II Observations where certain clafnll were found untt4n:hable (Conllnu•tlon of ltem 2 or first sh.,.,t) 

This intcrnntional search rep<Jrt has not been established in respect of certain claims uoder Article 17(l)(a) for the following reasons: 

I. 0 Clulms Nos.: 
because they relate to subject maHer not required to be seurched by this Authority, namely: 

2. 0 Claims Nos.: 
because they relate to ports of tho international appllcation that do not comply with the prescribed requirements to such an 
extent thnt no meaningful intemational senrch cnn be carried ou~ specifically: 

3. 0 Claims Nos.: 
because they ore dependent claims lllld are not drafted in auordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observation• where unity oflnventlon is laekln11 (Continuation or Item 3 of nnt 1heet) 

This lntemational Searching Authority found multiple inventions In this international applientlon, as follows: 

This application contains tho following inventions or groups of Inventions which am not oo linked as to lorm a Glngle ganersllnvontlva 
conc~pt under PCT Rule 13. 1. In Diller !or alllnventlona to be oMmlned, the appropriate additional examtnaUon fees must be .P•Id. 

Group I Claims 1-18 and 40.52 directed to a method for eoUIT18tlog 8 concentration klvel of a blood ana lyle. 

Group It Claims 19·39 dl111cted to a non-Invasive blood-anaiyta-monitoring appamtus. 

Group lit Claims 53-70 ~lrected to a method for ctleracterlzlog a target physiological paramater. 

Group tV claima 71-78 are dlracfed to a blood glucose monitor. 

1.0 

2. D 

3, 0 

4. IZI 

As all required additional search fees were thnely paid by the opplicant, this international search reporl covers all searchnble 
claims, 

A• all searchable claims could be searched without etl'orljustifyiniadditlonal fees, this Authority did not invite payment of 
ndditionol fees. 

As only some of the required additional search fees w.:re timely paid by the applicant. this international search report covers 
only those claims for whi¢h fees were paid, specifically claims Nos.: 

No required odditional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by chums Nos.: 
1·18 all<f ~0.52 · 

Remark on Prole$! 0 
0 
0 

The additional search fees were accompanied by the applicant'• protest and, where opplicnble, the 
payment of a ptole&t fee. 

The additional search fees were accompanied by tho applicant's protest bur the npplicnble protest 
fee was not paid within the time limit speciflcd in the invitation. 
No protest accompanied the payment of additional search fl:es. 

f'orm PCTIISA/210 (conttnuotlon of first sheet (2)) (Apnl 2007) 
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INTERNATIONAL SEARCH REPORT 

Conllnuauon of: 

Box No Ill (unity o! lnvenllon Is lacking) 

1~~201G-526646(P2010-526646A) 

I 
International application No. 

PCT/US 08/63469 

Tho lnvenllonoll&led au Groups I-IV do no! relate 1o a single general inventive ooncept under PCT Rule 13.1 because, under PCT Rule 
13.2,thay lack the 111mv or corresponding opeclallechnicol features forlho following reasons: 

Tha special technical feature of Group I is non-!nvalllvely measLI'ing a plurality ol variable$ in a pa~en\ to obtain a set o! Input da!a which 
Is not present in Groups 11-IV. The special technical lealure of group II IS an anatyte-&anoi6V<> measuring component configured to 
measure an ana lyle -senslUve variable related to a concen!relion level of lh& blood anatyte in a pallont which Is not present in Groups I 
or Ill -IV. Tho ~poclatlechnlcal feature of Group IIIIa collecting a first data set of data from a paffent, the filllt d~t• sel ha~lng a direct 
relalionship wllh the targat physloloQical parameterwhk:h t. not prosentln Groups ~II or IV. The epecial technlcel feature of group IV Is a 
non-invasive sensor collecting RF impildance data which 18 not preeentln Groups HI I. 

The shilled technical feature ot Groups HV lslll9asur1ng or COllecting data related lo physiotoQical parameters. However, this Is nolan 
improvement over the prlor art of U$ 20060030764 to Porges el at (09.02.2005) lhat leaches a phyalologlcel·monllorlng system having 
the cap;~blllly to Indicate an accuracy of an esUmalad physiological condillon (abstract, para [0010)~ 

F'orm PCT/ISA/210 (extra. sheet) (April2007) 
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( 2 6) ~~~2010-526646(P2010-526646A) 

(81H~5Eii AP(BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW),EA(AM,AZ,BY,KG,KZ,MD,RU,TJ,TM), 
EP(AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HR,HU,IE,IS,IT,LT,LU,LV,MC,MT,NL,ND,PL,PT,RO,SE,SI,SK,T 
R),OA(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AD,AT,AU,AZ,BA,BB,BG,BH,BR,BW,BY, 
BZ,CA,CH,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,K 
G,KM,KN,KP,KR,KZ,LA,LC,LK,LR,LS,LT,LU,LY,MA,MD,ME,MG,MK,MN,MW,MX,~W,MZ,NA,NG,NI,NO,NZ,DM,PG,PH,PL,PT 

,RD,RS,RU,SC,SD,SE,SG,SK,SL,SM,SV,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZ,VC,VN,ZA,ZM,ZW 

(72)9£S]~ ;A--1::'/, S) ;:1./ 

iPJili'i:mii, i.JlJ7:.tJv.::..ifi'!, tl-T-> :7··o-7··, i.J2..::..-r- T-'!v ?-Jv '1//:J:: 
12235 

(72)9£S]~ 1:: s /-Y'/, J"\:7 
7.X1Ji.Ji'i:mli, i.JlJ7:.tJv.::..;~Ni 92130, 'I/YT-·1::r.:f, J\v- -t:/)7- f'7-1'7 .. 
3830,A-i-f- 705-632 
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Applicant's or agent's file reference 

9653-12-WO 

International application No. 

PCTIUS2012/046446 
PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER 
ACTION 

see Form PCT/ISA/220 
as well as, where applicable, item 5 below. 

International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT IUS2012/046446 12 JULY 2012 (12.07.2012) 25 JULy 2011 (25.07.2011) 

Applicant 

VALENCELL, INC. et al 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of tbe report 
a. With regard to the language, the international search was carried out on the basis of: 

~ the international application in the language in which it was filed 

0 a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (See Box No. II) 

3. D Unity of invention is lacldng (See Box No. III) 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the dmwings to be published with the abstract is Figure No. 1 
~ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. 0 none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT I International application No. 
PCTIUS2012/046446 

A. CLASSIFICATION OF SUBJECT MATTER 

A61B 5/02(2006.01)i, A61B 5/145(2006.01)i, G06Q 50124(2012.01)i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61B 5/02; A61B 5/107; A61B 5/0245; A61R 5/1477; A61B 5/1455; A61B 5/1495; A61B 5/16; A61B 5/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulted dming the international search (name of data base and, where practicable, search terms used) 
eKOM.PASS(KIPO internal) & Keywords: physiological data, circadian rhythm, environmental parameter 

c. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 2007-044203 A (TOSHIBA CORP. et al.) 22 February 2007 1-7,9-20,22-26 
See abstract and paragraphs [0011]-[0037]. ,38-41,43-49,51-56 

y 8,21,27-37,42,50 

y JP 2010-526646 A (SirMED INC.) 05 August 2010 8,21,27-37,42,50 
See abstract and paragraphs [0035)-[0119]. 

A JP 2003-159221 A (SHISEIDO CO. , LTD.) 03 June 2003 1-56 
See abstract and paragraphs [0011]-[0017]. 

A JP 2004-283523 A (USHIYAMA YOSHIIIISA et al.) 14 October 2004 1-56 
See abstract and paragraphs [0012]-[0011]. 

0 Further documents are listed in the continuation of Box C. r2J See patent family annex. 

* Special categories of cited documents: "T" later document published after the intemational filing date or priority 
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 
"E'' earlier application or patent btJt published on or after the intemational "X" document of particular relevance; the claimed invention cam10t be 

filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the doctJment is 

"0" document refetTing to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination 
tncans being obvious to a person skilled in the rut 

"P" document published prior to the intemational filing date but later "&" document member of the same patent family 
than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

11 JANUARY2013 (11.01.2013) 14 JANUARY 2013 (14.01.2013) 
Name and mailing address of the ISA/KR Authorized officer 

•• G Korean Intellectual Property Office 
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan NA, SunHee ' 

City, 302-701, Republic of Korea ::: 
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5746 ',' 

Form PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

Information on patent family members PCT IUS2012/046446 

Patent document Publication Patent family Publication 
cited in search repott date member(s) date 

JP 2007-044203 A 22.02.2007 JP 4744976 B2 10.08.2011 

JP 2010-526646 A 05.08.2010 EP 2152895 A2 17.02.2010 
IL20204100 16.06.2010 
JP 2010-526646 T 05.08.2010 
US 2010-0324398 A1 23. 12.2010 
WO 2008-141306 A2 20. 11.2008 
WO 2008-141306 A3 12.02.2009 
WO 2008-141306 AS 20. 11.2008 

JP 2003-159221 A 03.06.2003 None 

JP 2004-283523 A 14. 10 '2004 None 

Form PCT!ISA/210 (patent family annex) (July 2009) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. BOX 37428 
RALEIGH, NC 27627 NOTIFICATION OF TRANSMITTAL OF 

DOCKETED THE INTERNATIONAL SEARCH REPORT AND 

By \lS THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Date '~''' \\1.- (PCT Rule 44.1) 

ROUTE TO: I Date of mailing 
(day/month/year) 

-
Applicant's or agent's file reference r'ffi!\ 

~ 9653-13-WO M~'B 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. D International filing date 

PCT/US 12/48079 ( day/month/yemj 25 July 2012 (25.07 .2012) 

Applicant 

1. 181 

2. D 

3. D 

r-1 

VALENCELL, INC. LJ 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombcttes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

J!'or more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9. 004- 9.0 II. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

0 no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. · 
Shortly after the expiration of 18 months from tl1e priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis.l and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postp_9ne the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISN 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, VIrginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

Lee W. Young 

PCT Helpdesk: 571-272·4300 

Telephone No. PCT OSP: 571-272·7774 

'\0-11-'\2 
'\ 0:39 RC'VD 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. BOX 37428 
RALEIGH, NC 27627 NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
0 9 OCT 2012 (day/month/year) 

Applicant's or agent's file reference 

9653-13-WO 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US 12/48079 
( day/mollth/yew) 25 July 2012 (25.07 .2012) 

Applicant VALENCELL, INC. 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338·82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9. 004- 9.0 II. 

2. 0 The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

0 the protest together with the decision thereon has been transmitted tb the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau wil!·send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. · 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
intemational publication (Rules 90bis.l and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISN 
Mall Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCI'/ISA/220 (July 2010) 

Authorized officer 

Lee W. Young 

PCT Helpdesk: 571-272-4300 

Telephone No. PCT OSP: 571·272-7774 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISN220 
9653-13-WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US 12/48079 25 July 2012 (25.07.2012) 02 August 2011 (02.08.2011) 

Applicant 
VALENCELL, INC. 

This international search report has been prepared by this' International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of .9- sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

[8] the international application in the language in which it was filed. 

0 a translation of the international application into which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

D 
D 

Certain claims wet·e found unsearchable (see Box No. II). 

Unity of invention is lacking (see Box No. Ill). 

DOCKETED 

sy r.s-
4. With regard to the title, oata lo[11lt?., 

[g) the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

!Zl the text is approved as submitted by the applicant. 

ROUTE TO: 

fMH 0 
__ t'Yl_S.....;;I3;,__ 0 
_____ 0 

0 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _,___ _____ _ 

[2g as suggested by the applicant. 

0 as selected by this Authority, because the applicant failed to suggest a figure. 

0 as selected by this Authority, because this figure better characterizes the invention. 

b. 0 none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 12/48079 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8)- A61 B 5/00 (2012.01) 
USPC - 600/301 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC(8)- A61B 5/00 (2012.01) 
USPC - 600/301 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
IPC(8)- A61B 5/00 (2012.01) 
USPC- 600/301, 508, 481, 483, 485, 500, 501, 502, 504, 509, 529; 705/2 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubWEST (PGPB, USPT, EPAB, JPAB); Google (Patents, Scholar, Web) 
Search Terms: Physiological, signal, waveform, electrocardiogram, ECG, electroencephalogram, EEG, photoplethysmograph, PPG, 
sensor, lung, heart, cardiovascular, pulmonary, signal, waveform, map, mapping, tomogrphay, high, pass, filter, low, variable, adaptable, 

c. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 2010/0222655 A1 (STARR et al.) 02 September 2010 (02.09.2010) Abstract; Fig. 1-2, 9, 1-4,11-12,19,21-24,27, 
------- 13A-14; Para [0020], [0048]-[0049], [0052]-[0053], [0056]-[0058], [0078]-[0080], [0090], [0112]- 34, 36-40, 50, 52-54, 62 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

I. With regard to the language, this opinion has bee11 established on the basis of: 

[8] the international application in the language in which it was filed. 

Intematioiial application No. 
PCT/US 12/48079 

D a translation ofthe international application into which is the language of a 
translation fhrnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

2. D This opinion has been established taking into account therectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as tiled 

0 together with the intemational application in electronic form 

0 subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as tiled or 
does not go beyond the application as filed, as appropriate, were furnished. 
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International application No. 

PCT/US 12!48079 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 3, 5-10,13-18,20,24-26,28-33,35,40-49,51,54-61,63 

Claims 1-2, 4, 11-12, 19,21-23,27,34,36-39,50,52-53,62 

Inventive step (IS) Claims None 

Claims 1-63 

Industrial applicability (IA) Claims 1-63 

Claims None 

2. Citations and explanations: 

Claims 1-2, 4, 11-12, 19, 21-23, 27, 34, 36-39, 50, 52-53, and 621ack novelty under PCT Article 33(2) as being anticipated by US 
2010!0222655 A1 to Starr et al. (hereinafter: Starr). 

As per claim 1, Starr discloses a physiological signal processing system (Abstract) comprising: 

YES 

NO 

YES 

NO 

YES 

NO 

a physiological sensor (32, Fig. 1) that is configured to generate a physiological waveform that includes cardiovascular and pulmonary 
signal components therein (Fig. 1-2; Para [0048]·[0049], [0052]·[0053]); 
a variable high pass filter and a variable low pass filter that are responsive to the physiological waveform and that are configured to high 
pass and low pass filter, respectively, the physiological waveform in response to at least one corner frequency that is applied thereto (Fig. 
9; Para [0112]-[0118] ·the high pass filter and low pass filter are combined as one digital filter (162, Fig. 9)); 
a heart rate metric extractor that is responsive to the variable high pass filter and that is configured to extract a heart rate metric from the 
physiological waveform that Is filtered by the variable high pass filter (Fig. 138; Para [0113], [0116]-[0117]); 
a respiration rate metric extractor that Is responsive to the variable low pass filter and that Is configured to extract a respiration rate metric 
from the physiological waveform that Is filtered by the variable low pass filter (Fig. 13A; Para [0112], [0116]-[0117]); and 
a corner frequency adjustor that is responsive to the metric extractor and that is configured to determine the at least one corner frequency 
that is applied to the variable high pass filter and the variable low pass filter from the heart rate metric (Fig. 13A-138; Para [0113]-[0119]). 

As per claim 2, Starr discloses a physiological signal processing system according to Claim 1, and Starr further discloses wherein the 
variable high pass filter comprises a single high pass filter and the variable low pass filter comprises a single low pass filter, each having 
an adjustable corner frequency, and wherein the corner frequency adjustor is configured to determine the adjustable corner frequency for 
the single high pass filter and the single low pass filter (Fig. 9, 13A-138; Para [0112]-[0118] ·the high pass filter and low pass filter are 
combined as one digital filter (162, Fig. 9)). 

As per claim 4, Starr discloses a physiological signal processing system according to Claim 1, and Starr further discloses wherein the 
variable high pass filter is responsive to the physiological waveform and is configured to filter the physiological waveform in response to a 
high pass filter corner frequency that Is applied thereto (Fig. 138; Para [0113], [0116]·[0117]); 
wherein the variable low pass filter is responsive to the physiological waveform and Is configured to filter the physiological waveform in 
response to a low pass filter corner frequency that is applied thereto (Fig. 13A; Para [0112], [0116]-[0117]); and 
wherein the corner frequency adjustor is configured to determine the high pass filter corner frequency and the low pass filter corner 
frequency that is applied to the variable high pass filter and the variable low pass filter, respectively, in response to the heart rate metric 
extracted by the heart rate metric extractor (Fig. 13A-138; Para [0113]-[0119]). 

As per claim 11, Starr discloses a physiological signal processing system according to Claim 1, and Starr further discloses wherein the 
sensor is a plethysmograph sensor (Abstract; Para [0056]-[0058]). 

As per claim 12, Starr discloses a physiological signal processing system according to Claim 11, and Starr further discloses wherein the 
plethysmograph sensor is a photoplethysmograph sensor (Abstract; Para [0056]-[0058]). 

As per claim 19, Starr discloses a physiological signal processing system according to Claim 1, and Starr further discloses wherein the 
corner frequency adjuster Is configured to determine the at least one corner frequency that Is applied to the variable high pass filter and 
the variable low pass filter from the heart rate metric by applying a margin (f.sub.smear, Fig. 13A) to the heart rate metric (Fig. 13A-138; 
Para [0112]·[0118], [0126]). 

As per claim 21, Starr discloses a physiological signal processing system for a physiological waveform that includes a cardiovascular 
signal component therein (Abstract), the physiological signal processing system comprising: 
a variable high pass filter that Is responsive to the physiological waveform and that is configured to high pass filter the physiological 
waveform in response to a corner frequency that is applied thereto (Fig. 138; Para [0113], [0116]-[0117]); 
a heart rate metric extractor that is responsive to the variable high pass ·filter and that is configured to extract a heart rate metric from the 
physiological waveform that Is high pass filtered (Fig. 138; Para [0113], [0116]·(0117]); and · '" 
a corner frequency adjustor that Is responsive to the heart rate metric extractor and that is configured to determine the corner frequency 
that is applied to the variable high pass filter, based on the heart rate metric that was extracted (Fig. 13A-138; Para [0113]-[0119]). 
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Form PCT!ISA!237 (Box No. V) (July 2011) 

0396



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

***** Continuation of V.2. ***** 

PCT/US 12/48079 

As per claim 22, Starr discloses a physiological signal processing system according to Claim 21, and Starr further discloses wherein the 
physiological waveform comprises an electrical physiological waveform Including an electroencephalogram (EEG), an electrocardiogram 
(EGG) and/or a radio frequency (RF) waveform, an electro-optical physiological waveform including a photoplethysmograph (PPG) 
waveform, an electro-photo acoustic waveform including a photo acoustic waveform, an electro-mechanical physiological waveform 
including an auscultation waveform, a piezo sensor waveform and/or an accelerometer waveform, and/or an electro-nuclear physiological 
waveform (Abstract; Para [0056]-[0058]). 

As per claim 23, Starr discloses a physiological signal processing system according to Claim 21, and Starr further discloses wherein the 
variable high pass filter comprises a single high pass filter having an adjustable corner frequency (Fig. 9, 13A-13B; Para [0112]-[0118]). 

As per claim 27, Starr discloses a physiological signal processing system according to Claim 21, and Starr further discloses further 
comprising a PPG sensor that is configured to generate the PPG waveform that includes the cardiovascular signal component therein 
(Abstract; Para [0056]-[0058]). 

As per claim 34, Starr discloses a physiological signal processing system according to Claim 21, and Starr further discloses wherein the 
corner frequency adjuster Is configured to determine the corner frequency that is applied to the variable high pass filter from the heart rate 
metric (f.sub.smear, Fig. 13A) by applying a margin to the heart rate metric (Fig. 13A-13B; Para [0112]-[0118], [0126]). 

As per claim 36, Starr discloses a physiological signal processing system according to Claim 21, and Starr further discloses further 
comprising: a physiological metric assessor that is responsive to the heart rate metric extractor and that is configured to process the heart 
rate metric to generate at least one physiological assessment (Para [0020], [0152]-[0172]). 

As per claim 37, Starr discloses a physiological signal processing system according to Claim 36, and Starr further discloses wherein the at 
least one physiological assessment includes ventilator threshold, lactate threshold, cardiopulmonary status, neurological status, aerobic 
capacity (V02 max) and/or overall health or fitness (Para [0020], [0152]-[0172]). 

As per claim 38, Starr discloses a physiological signal processing method (Abstract) comprising: 
obtaining a physiological waveform that Includes cardiovascular and pulmonary signal components therein (Fig. 1-2; Para [0048]-[0049], 
[0052]-[0053]); 
variable high pass and low pass filtering the physiological waveform In response to at least one corner frequency (Fig. 9; Para [0112]­
[0118]- the high pass filter and low pass filter are combined as one digital filter (162,·Fig. 9)); 
extracting a heart rate metric from the physiological waveform that is filtered by the variable high pass filtering (Fig. 13B; Para [0113], 
[0116]-[0117]); 
extracting a respiration rate metric from the physiological waveform that is filtered by the variable low pass filtering (Fig. 13A; Para [0112], 
[0116]-[0117]); and 
determining the at least one corner frequency that is applied to the variable high pass and low pass filtering, from the heart rate metric that 
was extracted (Fig. 13A-13B; Para [0113]-[0119]). 

As per claim 39, Starr discloses a physiological signal processing method according to Cliiim 38, and Starr further discloses wherein the 
determining comprises adjusting the corner frequency of the variable high pass and low pass filtering (Fig. 9, 13A-13B; Para [0112]­
[0118]). 

As per claim 50, Starr discloses a physiological signal processing method according to Claim 38, and Starr further discloses wherein the 
determining the at least one corner frequency that is applied to the variable high pass and low pass filtering from the heart rate metric 
comprises applying a margin (f.sub.smear, Fig. 13A) to the heart rate metric (Fig. 13A-13B; Para [0112]-[0118], [0126]). 

As per claim 52, Starr discloses a physiological signal processing method for a physiological waveform that includes a cardiovascular 
signal component therein (Abstract), the physiological signal processing method comprising: 
high pass filtering the physiological waveform in response to an adjustable high pass filter corner frequency (Fig. 13B; Para [0113], [0116]­
[0117]); 
extracting a heart rate metric from the physiological waveform that is high pass filtered (Fig. 13B; Para [0113], [0116]-[0117]); and 
determining the adjustable high pass filter corner frequency that is applied to the high pass filtering, from the heart rate metric that was 
extracted (Fig. 13A-13B; Para [0113]-[0119]). 

As per claim 53, Starr discloses a physiological signal processing method according to Claim 52, and Starr further discloses wherein the 
determining comprises adjusting a high pass filter corner frequency of a single high pass filter (Fig. 9, 13A-13B; Para [0112]-[0118]). 

As per claim 62, Starr discloses a physiological signal processing method according to Claim 52, and Starr further discloses wherein the 
determining the corner frequency that Is applied to the variable high pass filtering frorn the heart rate metric comprises applying a margin 
(f.sub.smear, Fig. 13A) to the heart rate metric (Fig. 13A-13B; Para [0112]-[0118], [0126]). 
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Claim 1 lacks novelty under PCT Article 33(2) as being anticipated by US 2004/0133123 A 1 to Leonhardt et al. (hereinafter: Leonhardt). 

As per claim 1, Leonhardt discloses a physiological signal processing system (Abstract) comprising: 
a physiological sensor (E1-En, Fig. 1) that is configured to generate a physiological waveform that includes cardiovascular and pulmonary 
signal components therein (Fig. 1-2; Para [0018]-[0019]); 
a variable high pass filter and a variable low pass filter that are responsive to the physiological waveform and that are configured to high 
pass and low pass filter, respectively, the physiological waveform in response to at least one corner frequency that is applied thereto 
(Claim 7; Para [0008]. [0025]); 
a heart rate metric extractor that is responsive to the variable high pass filter and that is configured to extract a heart rate metric from the 
physiological waveform that Is filtered by the variable high pass filter (Claim 7; Para [0008]. [0025]); 
a respiration rate metric extractor that is responsive to the variable low pass filter and that is configured to extract a respiration rate metric 
from the physiological waveform that Is filtered by the variable low pass filter (Para [0025]); and 
a corner frequency adjustor that is responsive to the metric extractor and that Is configured to determine the at least one corner frequency 
that is applied to the variable high pass filter and the variable low pass filter from the heart rate metric (Para [0025]). 

Claims 3, 24, 40, 54 lack inventive step under PCT Article 33(3) as being obvious in view of Starr. 

As per claim 3, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not directly disclose wherein 
the variable high pass filter comprises a plurality of high pass filters and the variable low pass filter comprises a plurality of low pass filters, 
a respective one of which Includes a different corner frequency, and wherein the corner frequency adjustor Is configured to select one of 
the plurality of high pass filters and one of the plurality of low pass filters that corresponds to the at least one corner frequency that is 
determined by the corner frequency adjustor. 
Starr discloses something similar where multiple low pass filters can be used to filter the signal of noise and wherein the system uses them 
to pass signals less than the chosen cutoff frequency (Para [0078]-[0080], [0090]). It would have been obvious to one of ordinary skill in 
the art that selective use of low pass filters to pass signals less than the chosen cutoff frequency may be applied to the high pass filter 
system as well. 

As per claim 24, Starr discloses a physiological signal processing system according to Claim 21, but Starr does not directly disclose 
wherein the variable high pass filter comprises a plurality of high pass filters, a respective one of which includes a different value of the 
corner frequency, and wherein the corner frequency adjustor is configured to select one of the plurality of high pass filters that corresponds 
to the corner frequency that is determined. 
Starr discloses something similar where multiple low pass filters can be used to filter the signal of noise and wherein the system uses them 
to pass signals less than the chosen cutoff frequency (Para [0078]-[0080], [0090]). It would have been obvious to one of ordinary skill in 
the art that selective use of low pass filters to pass signals less than the chosen cutoff frequency may be applied to the high pass filter 
system as well. 

As per claim 40, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not directly disclose 
wherein the determining comprises selecting one of a plurality of high pass and low pass fiiters that corresponds to the at least one corner 
frequency that is determined. 
Starr discloses something similar where multiple low pass filters can be used to filter the signal of noise and wherein the system uses them 
to pass signals less than the chosen cutoff frequency (Para [0078]-[0080], [0090]). It would have been obvious to one of ordinary skill in 
the art that selective use of low pass filters to pass signals less than the chosen cutoff frequency may be applied to the high pass filter 
system as well. 

As per claim 54, Starr discloses a physiological signal processing method according to Claim 52, but Star does not directly disclose 
wherein the determining comprises selecting one of a plurality of high pass filters that corresponds to the corner frequency that is 
determined. 
Starr discloses something similar where multiple low pass filters can be used to filter the signal of noise and wherein the system uses them 
to pass signals less than the chosen cutoff frequency (Para [0078]-[0080], (0090]). It would have been obvious to one of ordinary skill in 
the art that selective use of low pass filters to pass signals less than the chosen cutoff frequency may be applied to the high pass filter 
system as well. 
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Claims 5-8,25-26, 41-43, 55 lack inventive step under PCT Article 33(3) as being obvious over Starr in view of US 2003/0083583 A1 to 
Kovtun et al. (hereinafter: Kovtun). 

As per claim 5, Starr discloses a physiological signal processing system according to Claim 2, but Starr does not expressly disclose 
wherein the variable high pass filter comprises a variable digital high pass filter having a plurality of high pass delay taps and the variable 
low pass filter comprises a variable digital low pass filter having a plurality of low pass delay taps, and wherein the adjustable comer 
frequency is determined by a number of the high pass and low pass delay taps that are selected to filter the physiological waveform. 
However, Kovtun teaches wherein the variable high pass filter comprises a variable digital high pass filter having a plurality of high pass 
delay taps and the variable low pass filter comprises a variable digital low pass filter having a plurality of low pass delay taps, and wherein 
the adjustable comer frequency is determined by a number of the high pass and low pass delay taps that are selected to filter the 
physiological waveform (Para [0026], [0030], [0033]-[0034]). 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr with the digital filter of Kovtun as it allows for 
Integrated removal of noise from the signal. 

As per claim 6, Starr and Kovtun disclose a physiological signal processing system according to Claim 5, and Starr further discloses 
wherein the corner frequency adjustor comprises a mapping system that is configured to map the heart rate metric that Is extracted from 
the physiological waveform (Fig. 10-11, 13A-14; Para [0107], [0112]-[0118], [0120]). Starr does not expressly disclose that is filtered into 
the number of the delay taps that are selected to filter the physiological waveform. 
However, Kovtun teaches that is filtered Into the number of the delay taps that are selected to filter the physiological waveform (Para 
[0028], [0030], [0033]-[0034]). 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr and Kovtun with the delay taps of Kovtun as it 
allows for integrated removal of noise from the signal. 

As per claim 7, Starr and Kovtun disclose a physiological signal processing system according to Claim 6, and Starr further discloses 
wherein the mapping system is configured to determine a corner frequency of the variable digital low pass filter and the variable digital high 
pass filter by determining a maximum of a minimum heart rate and the heart rate metric minus a margin (Para [0112]-[0118]). Starr does 
not expressly disclose and is further configured to determine the number of delay taps by rounding a product of the delay of the delay taps 
and the minimum heart rate divided by the corner frequency that was determined. 
Kovtun discloses something similar wherein determining the number of taps may include consideration of the processing capability of the 
system and the transition between the pass region and the stop region (Para [0033]). It would have been obvious to one of ordinary skill in 
the art that form follows function that that although Kovtun does not disclose an exact formula, it teaches the same concept in that an 
appropriate number of taps is applied to the signal to reduce the noise and provide a sharper image and that different formulae may be 
used to derive the number of taps. 

As per claim 8, Starr and Kovtun disclose a physiological signal processing system according to Claim 6, and Starr further discloses 
wherein the mapping system is configured to determine a corner frequency of the variable low pass filter and the variable high pass filter 
by applying a margin to the heart rate metric (Para [0112]-[0118]). Starr does not expressly disclose and is further configured to determine 
the number of delay taps from the corner frequency that was determined. 
However, Kovtum teaches and Is further configured to determine the number of delay taps from the corner frequency that was determined 
(Para [0033] -transition between pass and stop regions Is a consideration for the number of taps). 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr and Kovtun with the delay taps of Kovtun as it 
allows for integrated removal of noise from the signal. 

As per claim 25, Starr disc;loses a physiological signal processing system according to Claim 21, but Starr does not expressly disclose 
wherein the variable high pass filter comprises a variable digital high pass filter having a plurality of delay taps and wherein the corner 
frequency corresponds to a number of the plurality of delay taps that are selected to filter the physiological waveform. 
However, Kovtun teaches wherein the variable high pass filter Gomprises a variable digital high pass filter having a plurality of delay taps 
and wherein the corner frequency corresponds to a number of the plurality of delay taps that are selected to filter the physiological 
waveform (Para [0026], [0030], [0033]-[0034]). 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr with the digital filter of Kovtun as it allows for 
integrated removal of noise from the signal. 

As per claim 26, Starr and Kovtun disclose a physiological signal processing system according to Claim 25, and Starr further discloses 
wherein the corner frequency adjustor comprises a mapping system that is configured to map the heart rate metric that is extracted from 
the physiological waveform (Fig. 10-11, 13A-14; Para [01 07], [0112]-[0118], [0120]). Starr does not expressly disclose that is filtered into 
the number of the delay taps that are selected to filter the physiological waveform. 
However, Kovtun teaches that is filtered into the number of the delay taps that are selected to filter the physiological waveform (Para 
[0028], [0030], [0033]-[0034]). 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr and Kovtun with the delay taps of Kovtun as it 
allows for integrated removal of noise from the signal. 

As per claim 41, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not expressly disclose 
wherein the determining comprises determining a number of a plurality of high pass and low pass delay taps that are selected by the 
variable high pass and low pass filtering. 
However, Kovtun teaches wherein the determining comprises determining a number of a plurality of high pass and low pass delay taps 
that are selected by the variable high pass and low pass flitering (Para [0026], [0030], [0033]-[0034]). It would have been obvious to one of 
ordinary skill in the art to combine the system of Starr with the digital filter of Kovtun as It allows for Integrated removal of noise from the 
signal. 
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As per claim 42, Starr and Kovtun disclose a physiological signal processing method according to Claim 41, and Starr further discloses 
wherein the determining comprises mapping the heart rate metric (Fig. 10-11, 13A-14; Para [01 07], (0112]-[0118], [0120]). Starr does not 
expressly disclose into the number of the delay taps. 
However, Kovtun teaches into the number of the delay taps (Para (0028], (0030], (0033]-[0034]). 
It would have been obvious to one· of ordinary skill in the art to combine the system of Starr and Kovtun with the delay taps of Kovtun as it 
allows for integrated removal of noise from the signal. 

As per clai.m 43, Starr and Kovtun disclose a physiological signal processing method according to Claim 42, and Starr further discloses 
wherein the mapping comprises: determining a corner frequency of the variable low pass and the variable high pass filtering by applying a 
margin to the heart rate metric (Para [0112]-[0118]). 
Starr does not expressly disclose and determining the number of delay taps from the corner frequency. 
Kovtun discloses something similar wherein determining the number of taps may include consideration of the processing capability of the 
system and the transition between the pass region and the stop region (Para [0033]}. It would have been obvious to one of ordinary skill in 
the art that form follows function that that although Kovtun does not disclose an exact formula, it teaches the same concept in that an 
appropriate number of taps is applied to the signal to reduce the noise and provide a sharper image and that different formulae may be 
used to derive the number of taps. 

As per claim 55, Starr discloses a physiological signal processing method according to Claim 52, but Starr does not expressly disclose 
wherein the determining comprises determining a number of a plurality of delay taps that are selected in the filtering. 
However, Kovtun teaches wherein the determining comprises determining a number of a plurality of delay taps that are selected in the 
filtering (Para [0026], [0030], [0033]-[0034]). 
It would have been obvious to one of ordinary skill in the art to combine the method of Starr with the digital filter of Kovtun as it allows for 
integrated removal of noise from the signal. 

Claim 9 lacks inventive step under PCT Article 33(3) as being obvious over Starr In view of US 2010/0185105 A1 (Baldinger) 

As per claim 9, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the corner frequency adjuster includes hysteresis. 
Baldinger discloses something similar wherein the system includes a voltage comparator with hysteresis to compared filtered signals (Para 
[0038], [0197]), It would have been obvious to one of ordinary skill in the art that comparing the filtered signals would Include comparing 
the corner frequency. It would have been further obvious to one of ordinary skill in the art to combine the system of Starr with the 
hysteresis of Baldinger as it allows for a comparison of corner frequencies between filtered signals, which may aid in error detection and 
noise reduction. 

Claims 10, 18, 33, 49, 61 lack inventive step under PCT Article 33(3) as being obvious over Starr in view of US 2008/0004536 A1 to Baxi 
et al. (hereinafter: Baxi). 

As per claim 10, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the at least one corner frequency comprises a same corner frequency that is applied to the variable high pass and low pass filters. 
However, Baxi teaches wherein the at least one corner frequency comprises a same corner frequency that Is applied to the variable high 
pass and low pass filters (Para [0048]). It would have been obvious to one of ordinary skill in the art to combine the system of Starr with 
the frequency management of Baxi as it allows easy of separating the signals between the that pertaining to pulmonary function and that 
pertaining to cardiac function, as Illustrated in Starr (Fig. 13A-134B; Para [0112]-[0118]). 

As per claim 18, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the corner frequency adjuster is configured to set at least one predetermined corner frequency corresponding to a predetermined 
heart rate In response to determining that the physiological sensor is not responsive to a source of the physiological waveform. 
However, Baxl teaches wherein the corner frequency adjuster is configured to set at least one predetermined corner frequency 
corresponding to a predetermined heart rate in response to determining that the physiological sensor is not responsive to a source of the 
physiological waveform (Para [0052]). It would have been obvious to one of ordinary skill in the art combine the system of Starr with the 
reinitialization system of Baxi as it allows the filter(s) to return to their baseline parameters and restart data acquisition after they cease 
providing accurate data, 

As per claim 33, Starr discloses a physiological signal processing system according to Claim 21, but Starr does not expressly disclose 
wherein the corner frequency adjuster is configured to set a predetermined corner frequency corresponding to a predetermined heart rate 
In response to determining that the physiological sensor is not responsive to a source of the physiological waveform. 
However, Baxi teaches wherein the corner frequency adjuster Is configured to set a predetermined corner frequency corresponding to a 
predetermined heart rate in response to determining that the physiological sensor is not responsive to a source of the physiological 
waveform (Para [0052]). It would have been obvious to one of ordinary skill In the art combine the system of Starr with the reinitializatlon 
system of Baxl as it allows the filter(s) to return to their baseline parameters and restart data acquisition after they cease providing 
accurate data. 
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As per claim 49, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not expressly disclose 
further comprising: setting a predetermined corner frequency corresponding to a predetermined heart rate in response to determining that 
the physiological waveform is no longer being obtained. 
However, Baxi teaches further comprising: setting a predetermined corner frequency corresponding to a predetermined heart rate In 
response to determining that the physiological waveform is no longer being obtained (Para [0052]). It would have been_ obvious to one of 
ordinary skill in the art combine the method of Starr with the reinitialization system of Baxi as it allows the fllter(s) to return to their baseline 
parameters and restart data acquisition after they cease providing accurate data. 

As per claim 61, Starr discloses a physiological signal processing method according to Claim 52, but Starr does not expressly disclose 
further comprising: setting a predetermined corner frequency corresponding to a predetermined heart rate in response to determining that 
the physiological waveform Is no longer being determined. 
However, Baxi teaches further comprising: setting a predetermined corner frequency corresponding to a predetermined heart rate in 
response to determining that the physiological waveform is no longer being determined (Para [0052]). It would have been obvious to one of 
ordinary skill in the art combine the method of Starr with the reinitialization system of Baxi as it allows the filter(s) to return to their baseline 
parameters and restart data acquisition after they cease providing accurate data. 

Claims 13, 28, 44, 56 lack inventive step under PCT Article 33(3) as being obvious over Starr In view of US 2009/0093687 A1 Telfor! et al. 
(hereinafter: Telfor!). 

As per claim 13, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the corner frequency adjuster is configured to reduce locking on an erroneous heart rate metric. However, Telfor! discloses 
something similar wherein the system adjusts an amplifier if the signal exceeds a predetermined threshold level, such as that caused by 
talking coughing or similar as they present erroneous signals to acoustic sensors (Para [0314]). It would have been obvious to one of 
ordinary skill in the art to incorporate method of detecting error in the signal in the system of Starr so that the system did not lock on or 
process the erroneous signal, just as Telfort does with the acoustic signal. 

As per claim 28, Starr discloses a physiological signal processing system according to Claim 21, but Starr does not expressly disclose 
wherein the corner frequency adjuster is configured to reduce locking on an erroneous heart rate metric. However, Telfor! discloses 
something similar wherein the system adjusts an amplifier if the signal exceeds a predetermined threshold level, such as that caused by 
talking coughing or similar as they present erroneous signals to acoustic sensors (Para [0314]). It would have been obvious to one of 
ordinary skill in the art to incorporate method of detecting error In the signal in the system of Starr so that the system did not lock on or 
process the erroneous signal, just as Telfor! does with the acoustic signal. 

As per claim 44, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not expressly disclose 
wherein the determining comprises reducing locking on an erroneous heart rate metric. 
However, Telfort discloses something similar wherein the system adjusts an amplifier If the signal exceeds a predetermined threshold 
level, such as that caused by talking coughing or similar as they present erroneous signals to acoustic sensors (Para [0314)). It would have 
been obvious to one of ordinary skill in the art to incorporate method of detecting error in the signal in the system of Starr so that the 
method did not lock on or process the erroneous signal, just as Telfor! does with the acoustic signal. 

As per claim 56, Starr discloses a physiological signal processing method according to Claim 52, but Starr does not expressly disclose 
wherein the determining comprises reducing locking on an erroneous heart rate metric. 
However, Telfor! discloses something similar wherein the system adjusts an amplifier if the signal exceeds a predetermined threshold 
level, such as that caused by talking coughing or similar as they present erroneous signals to acoustic sensors (Para [0314]). It would have 
been obvious to one of ordinary skill in the art to Incorporate method of detecting error in the signal in the method of Starr so that the 
system did not lock on or process the erroneous signal, just as Telfor! does with the acoustic signal. 

Claims 14-16,29-31, 45-47, 57-591ack inventive step under PCT Article 33(3) as being obvious over Starr in view of US 2007/0088221 A1 
(Stahmann). 

As per claim 14, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the corner frequency adjuster is configured to initially set at least one predetermined .corner frequency corresponding to a 
predetermined heart rate prior to determining the at least one corner frequency that Is applied to the variable high pass filter and the 
variable low pass filter from the heart rate metric. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change In the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill in the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr with the predetermined and heart rate based 
frequencies of Stahmann as it allows the system to use the patient's own base physiological signal as the base line. 
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As per claim 15, Starr and Stahmann disclose a physiological signal processing system according to Claim 14, but neither directly disclose 
wherein the predetermined heart rate is a resting heart rate. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill in the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 

As per claim 16, Starr and Stahmann disclose a physiological signal processing system according to Claim 14, and Stahmann further 
discloses wherein the corner frequency adjuster Is configured to initially set the at least one predetermined corner frequency corresponding 
to the predetermined heart rate until the heart rate metric extractor locks on a heart rate in the physiological waveform (Fig. 9; Para [0066]­
[0068]). 

As per claim 29, Starr discloses a physiological signal processing system according to Claim 21, but Starr does not expressly disclose 
wherein the corner frequency adjuster Is configured to initially set a predetermined corner frequency corresponding to a predetermined 
heart rate prior to determining the corner frequency that is applied to the variable high pass filter from the heart rate metric. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill in the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 
It would have been obvious to one of ordinary skill in the art to combine the system of Starr with the predetermined and heart rate based 
frequencies of Stahmann as it allows the system to use the patient's own base physiological signal as the base line. 

As per claim 30, Starr and Stahmann disclose a physiological signal processing system according to Claim 29, but neither directly disclose 
wherein the predetermined heart rate is a resting heart rate. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill In the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it Is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 

As per claim 31, Starr and Stahmann disclose a physiological signal processing system according to Claim 29, and Stahmann discloses 
wherein the corner frequency adjuster is configured to Initially set the predetermined corner frequency corresponding to the predetermined 
heart rate until the heart rate metric extractor locks on a heart rate in the physiological waveform (Fig. 9; Para [0066]-[0068]). 

As per claim 45, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not expressly disclose 
further comprising: initially setting a predetermined corner frequency corresponding to a predetermined heart rate prior to the determining 
the at least one corner frequency that is applied to the variable high pass and low pass filtering from the heart rate metric. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill in the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 
It would have been obvious to one of ordinary skill In the art to combine the method of Starr with the predetermined and heart rate based 
frequencies of Stahmann as it allows the system to use the patient's own base physiological signal as the base line. 

As per claim 46, Starr and Stahmann disclose a physiological signal processing method according to Claim 45, but neither directly disclose 
wherein the predetermined heart rate is a resting heart rate. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted in response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to orie of ordinary skill In the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. --
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As per claim 47, Starr and Stahmann disclose a physiological signal processing method according to Claim 45, and Stahmann further 
discloses wherein the Initially setting comprises initially setting the predetermined corner frequency corresponding to the predetermined 
heart rate until the extracting locks on a heart rate in the physiological waveform (Fig. 9; Para [0066]-[0068]). 

As per claim 57, Starr discloses a physiological signal processing method according to Claim 52, but Starr does not expressly disclose 
further comprising: initially setting a predetermined corner frequency corresponding to a predetermined heart rate prior to the determining 
the at least one corner frequency that is applied to the variable high pass filtering from the heart rate metric. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted In response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]). It would have been obvious 
to one of ordinary skill in the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as It Is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 
It would have been obvious to one of ordinary skill In the art to combine the system of Starr with the predetermined and heart rate based 
frequencies of Stahmann as it allows the system to use the patient's own base physiological signal as the base line. 

As per claim 58, Starr and Stahmann disclose a physiological signal processing method according to Claim 57, but neither directly 
discloses wherein the predetermined heart rate is a resting heart rate. 
However, Stahmann discloses something similar wherein the filters for the cardiac and respiratory signals are each of function of the heart 
rate and are each adjusted In response to a substantial change in the detected heart rate (Fig. 9; Para [0066]-[0068]), and in a second 
embodiment predetermined pass bands are utilized to filter a physiological signal (Fig. 8; Para [0063]-[0064]}. It would have been obvious 
to one of ordinary skill In the art that and adaptive filter would have a starting point and the heart rate, particularly the resting heart rate, 
provides the metric for the predetermined frequency as it is the body's natural state of lowest activity and the state a subject naturally 
regresses towards. Combining the embodiments of Stahmann more clearly applies a predetermined frequency from which the system 
adapts. 

As per claim 59, Starr and Stahmann disclose a physiological signal processing method according to Claim 57, and Stahmann further 
discloses wherein the Initially setting comprises initially setting the predetermined corner frequency corresponding to the predetermined 
heart rate until the extracting locks on a heart rate in the physiological waveform (Fig. 9; Para [0066]-[0068]). 

Claims 20, 35, 51, 631ack Inventive step under PCT Article 33(3) as being obvious over Starr in view of US 2003/0050563 A1 to Surlbhotla 
et al. (hereinafter: Suribhotla). 

As per claim 20, Starr discloses a physiological signal processing system according to Claim 1, but Starr does not expressly disclose 
wherein the variable high pass filter includes a gradual filter transition band. However, Suribholta teaches something similar wherein the 
adaptive filter adjust filter coefficients gradually (Para [0079]-[0080]). It would have been obvious to one of ordinary skill in the .art that the 
gradual filter transition band of Suribholta could be applied to a high pass filter. · 
It would have been further obvious to one of ordinary skill in the art to combine the system of Starr with the gradual filter transition band of 
Suribholta as it allows the system to sequentially apply multiple coefficients so that It does not overshoot a desired corner/cutoff point. 

As per claim 35, Starr discloses a physiological signal processing system according to Claim 21, but Starr does not expressly disclose 
wherein the variable high pass filter includes a gradual filter transition band. 
Suribholta teaches something similar wherein the adaptive filter adjust filter coefficients gradually (Para [0079]-[0080]). II would have been 
obvious to one of ordinary skill in the art that the gradual filter transition band of Suribholta could be applied to a high pass filter. 
It would have been further obvious to one of ordinary skill in the art to combine the system of Starr with the gradual filter transition band of 
Suribholta as it allows the system to sequentially apply multiple coefficients so that it does not overshoot a desired corner/cutoff point. 

As per claim 51, Starr discloses a physiological signal processing method according to Claim 38, but Starr does not expressly disclose 
wherein the variable high pass filtering comprises a gradual filter transition band. 
Suribholta teaches something similar wherein the adaptive filter adjust filter coefficients gradually (Para [0079]-[0080]). It would have been 
obvious to one of ordinary skill In the art that the gradual filter transition band of Suribholta could be applied to a high pass filter. 
It would have been further obvious to one of ordinary skill in the art to combine the method of Starr with the gradual filter transition band of 
Suribholta as it allows the system to sequentially apply multiple coefficients so that it does not overshoot a desired corner/cutoff point. 

As per claim 63, Starr discloses a physiological signal processing method according to Claim 52, but Starr does not expressly disclose 
wherein the variable high pass filtering comprises a gradual filter transition band. 
Suribholta teaches something similar wherein the adaptive filter adjust filter coefficients gradually (Para [0079]-[0080]). It would have been 
obvious to one of ordinary skill in the art that the gradual filter transition band of Suribholta could be applied to a high pass filter. 
It would have been further obvious to one of ordinary skill In the art to combine the method of Starr with the gradual filter transition band of 
Suribholta as it allows the system to sequentially apply multiple coefficients so that it does not overshoot a desired comer/cutoff point. 
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Claims 17, 32, 48, 60 lack inventive step under PCT Article 33(3) as being obvious over Starr and Stahmann in view of Baxi. 

As per claim 17, Starr and Stahmann disclose a physiological signal processing system according to Claim 14, but neither expressly 
disclose wherein the corner frequency adjuster is configured to reset the predetermined corner frequency corresponding to the 
predetermined heart rate in response to determining that the physiological sensor is no longer responsive to a source of the physiological 
waveform. 
However, Baxi teaches wherein the corner frequency adjuster is configured to reset the predetermined corner frequency corresponding to 
the predetermined heart rate in response to determining that the physiological sensor Is no longer responsive to a source of the 
physiological waveform (Para (0052]). It would have been obvious to one of ordinary skill in the art combine the system of Starr and 
Stahmann with the reinitlalization system of Baxi as it allows the filter(s) to return to their baseline parameters and restart data acquisition 
after they cease providing accurate data. 

As per claim 32, Starr and Stahmann disclose a physiological signal processing system according to Claim 29, but neither expressly 
disclose wherein the corner frequency adjuster is configured to reset the predetermined corner frequency corresponding to the 
predetermined heart rate in response to determining that the physiological sensor is no longer responsive to a source of the physiological 
waveform. 
However, Baxi teaches wherein the corner frequency adjuster is configured to reset the predetermined corner frequency corresponding to 
the predetermined heart rate in response to determining that the physiological sensor is no longer responsive to a source of the 
physiological waveform (Para [0052]). It would have been obvious to one of ordinary skill In the art combine the system of Starr and 
Stahrnann with the reinitiallzatlon system of Baxi as it allows the filter(s) to return to their baseline parameters and restart data acquisition 
after they cease providing accurate data. 

As per claim 48, Starr and Stahmann disclose a physiological signal processing method according to Claim 45, but neither expressly 
disclose further comprising: resetting the predetermined corner frequency corresponding to the predetermined heart rate in response to 
determining that the physiological waveform is no longer being obtained. 
However, Baxi teaches further comprising: resetting the predetermined corner frequency corresponding to the predetermined heart rate In 
response to determining that the physiological waveform Is no longer being obtained (Para (0052]). It would have been obvious to one of 
ordinary skill in the art combine the method of Starr and Stahmann with the reinltialization system of Baxl as It allows the filter(s) to return 
to their baseline parameters and restart data acquisition after they cease providing accurate data. 

As per claim 60, Starr and Stahmann disclose a physiological signal processing method according to Claim 57, but neither expressly 
disclose further comprising: resetting the predetermined corner frequency corresponding to the predetermined heart rate in response to 
determining that the physiological waveform is no longer being obtained. 
However, Baxi teaches further comprising: resetting the predetermined corner frequency corresponding to the predetermined heart rate in 
response to determining that the physiological waveform Is no longer being obtained (Para [0052}). It would have been obvious to one of 
ordinary skill in the art combine the method of Starr and Stahmann with the relnitiallzatlon system of Baxi as it allows the filter(s) to return 
to their baseline parameters and restart data acquisition after they cease providing accurate data. 

Claims 1-63 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry. 
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OR adapt$)) 

L105 
L102 AND ((corner OR cutoff OR "cut off" OR break) ADJ 

639 L105 L105 
frequency) 

Ll04 L103 AND ((low ADJ pass ADJ filter) WITH (plural$ OR 
-- multiple OR many)) 

9 L104 L104 

Ll0
3 

L102 AND ((variable OR adapt$) NEAR3 (low ADJ pass ADJ 
-- filter)) 

38 L103 L103 

L102 L96 AND (low ADJ pass ADJ filter) 1544 L102 L102 
L101 L96 AND (gradual WITH filter) 11 L101 L101 
LlOO L88 AND (gradual ADJ filter ADJ transition ADJ band) 0 LlOO L100 

L99 L96 AND (gradual ADJ filter ADJ transition ADJ band) 0 L99 L99 

L98 
L97 AND ((high ADJ pass ADJ filter) WITH (plural$ OR 

6 L98 L98 
multiple OR many)) 

L97 
L96 AND ((variable OR adapt$) NEAR3 (high ADJ pass ADJ 

60 L97 L97 
filter)) 

L96 L88 AND (high ADJ pass ADJ filter) 2273 L96 L96 

L95 L91 AND (sensor WITH (photoplethysmograph OR PPG)) 38 L95 L95 

L94 L93 AND (sensor WITH (photoplethysmograph OR PPG)) 7 L94 L94 

L93 L92 AND waveform 45 L93 L93 

L92 L91 AND ((signal OR waveform) WITH (lung OR pulmonary)) 63 L92 L92 

L91 
L90 AND ((map OR mapping OR tomograph$) WITH (heart 

744 L91 L91 
OR cardiovascular)) 

L90 
L89 AND ((signal OR waveform) WITH (heart OR 7723 L90 L90 
cardiovascular)) 

L89 
L88 AND (sensor WITH (lung OR heart OR cardiovascular OR 10673 L89 L89 
pulmonary)) 
((physiological WITH (signal OR waveform)) OR 

L88 electrocardiogram OR ECG OR electroencephalogram OR BEG 101448 L88 L88 
OR photoplethysmograph OR PPG) 

L87 L52ANDL63 1 L87 L87 

L86 L85ANDL52 15 L86 L86 

L62 AND (((ventilator OR lactate) ADJ threshold) OR 
L85 ((cadiopulmonary OR neurological) ADJ status) OR (aerobic 17 L85 L85 

ADJ capacity) OR fitness) 
L84 L82ANDL83 1 L84 L84 

L83 L81 AND ((respiration OR breath$) NEAR2 rate) 92 L83 L83 

L82 
L81 AND ((map OR mapping OR tomograph$) WITH (heart 4 L82 L82 
OR cardiovascular)) 

L81 L62 AND (heart NEAR2 rate) 173 L81 L81 

LSO L62 AND ((filter NEAR2 digital) WITH (delay OR tap)) 0 L80 LSO 
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L79 L78 AND ((filter NEAR2 digital) WITH (delay OR tap)) 0 L79 L79 
L78 L62 AND (filter NEAR2 digital) 67 L78 L78 

L77 L62 AND (filter WITH (adjust$ OR react$ OR respon$ OR 13 L77 L77 variable OR adapt$) WITH (waveform)) 
L76 L67 AND (margin WITH (heart OR rate)) 0 L76 L76 

L75 L51 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
0 L75 L75 frequency) WITH heart WITH rest$) 

L74 
L67 AND (((corner OR cutoff OR "cut off" OR break) ADJ 

11 L74 L74 
frequency) WITH (initial OR predetermin$)) 

L73 L67 AND (lock$ WITH (signal OR waveform)) 4 L73 L73 
L72 L67 AND (lock$ WITH (prevent$ OR reduc$)) 1 L72 L72 
L71 L67 AND hysteresis 5 L71 L71 

L68 AND (((comer OR cutoff OR "cut off" OR break) ADJ 
L70 frequency) WITH (adjust$ OR alter$ OR chang$ OR variable 7 L70 L70 

OR adapt$)) 
L68 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
frequency) WITH (respon$ OR react$ OR input$ OR trigger$) 

L69 
WITH ((physiological OR lung OR heart OR cardiovascular OR 2 L69 L69 pulmonary) WITH (signal OR waveform) OR electrocardiogram 
OR ECG OR electroencephalogram OR BEG OR 
photoplethysmograph OR PPG)) 
L67 AND (((corner OR cutoff OR "cut off" OR break) ADJ 

L68 frequency) WITH (respon$ OR react$ OR input$ OR trigger$ 16 L68 L68 
OR adapt$)) 

L67 
L62 AND ((corner OR cutoff OR "cut off" OR break) ADJ 141 L67 L67 
frequency) 

L66 
L62 AND ((low ADJ pass ADJ filter) WITH (plural$ OR 7 L66 L66 
multiple OR many)) 

L65 L51 AND (gradual WITH filter) 7 L65 L65 

L64 L60AND L63 0 L64 L64 

L63 
L62 AND ((variable OR adapt$) NEAR3 (low ADJ pass ADJ 1 L63 L63 
filter)) 

L62 L59 AND (low ADJ pass ADJ filter) 326 L62 L62 

L61 L59 AND ((high ADJ pass ADJ filter) WITH (plural$ OR 16 L61 L61 
multiple OR many)) 

L60 
L59 AND ((variable OR adapt$) NEAR3 (high ADJ pass ADJ 5 L60 L60 
filter)) 

L59 L51 AND (high ADJ pass ADJ filter) 452 L59 L59 

L58 L55 AND (sensor WITH (photoplethysmograph OR PPG)) 12 L58 L58 

L57 L56 AND waveform 6 L51 L57 

L56 L55 AND ((signal OR waveform) WITH (lung OR pulmonary)) 7 L56 L56 

L55 L54 AND ((map OR mapping OR tomograph$) WITH (heart 73 L55 L55 

:.:.: 
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OR cardiovascular)) 

L54 
L53 AND ((signal OR waveform) WITH (heart OR 

1268 L54 L54 cardiovascular)) 

L53 
L51 AND (sensor WITH (lung OR heart OR cardiovascular OR 

2409 L53 L53 pulmonary)) 
L51 AND ((physiological WITH (signal OR waveform)) OR 

L52 electrocardiogram OR ECG OR electroencephalogram OR EEG 5038 L52 L52 
OR photoplethysmograph OR PPG) 

L51 ((A61B005/00)[ipc] OR (600/301)[ccls]) 31625 L51 L51 
L50 L2AND L20 6 L50 LSO 
L49 L48AND L22 30 L49 L49 
L48 L47 AND L2 42 L48 L48 
L47 L46AND L42 44 L47 L47 

L16 AND (((ventilator OR lactate) ADJ threshold) OR 
L46 ((cadiopulmonary OR neurological) ADJ status) OR (aerobic 52 L46 L46 

ADJ capacity) OR fitness) 
L45 L44AND L43 4 L45 L45 
L44 L42 AND ((respiration OR breath$) NEAR2 rate) 153 L44 L44 

L43 
L42 AND ((map OR mapping OR tomograph$) WITH (heart 

18 L43 L43 OR cardiovascular)) 
L42 L16 AND (heart NEAR2 rate) 388 L42 L42 

L41 L40 AND ((filter NEAR2 digital) WITH (delay OR tap)) 12 L41 L41 

L40 L16 AND (filter NEAR2 digital) 170 lAO L40 

L39 
L16 AND (filter WITH (adjust$ OR react$ OR respon$ OR 

31 L39 L39 
variable OR adapt$) WITH (waveform)) 

L38 L22 AND (margin WITH (heart OR rate)) 2 L38 L38 

L37 
L1 AND (((corner OR cutoff OR "cut off" OR break) ADJ 1 L37 L37 
frequency) WITH heart WITH rest$) 

L36 
L31 AND ((frequency) WITH (initial OR predetermin$) WITH 0 L36 L36 
heart WITH rest$) . 

L35 
L31 AND ((corner ORcutoff OR "cut off" OR break) WITH 0 L35 L35 
(initial OR predetermin$) WITH heart WITH' rest$) 
L1 AND (((corner OR cutoff OR "cut off" OR break) ADJ 

L34 frequency) WITH (initial OR predetermin$) WITH heart WITH 0 L34 L34 
rest$) 

L33 
L31 AND (((corner OR cutoff OR "cut off" OR break) ADJ 0 L33 L33 
frequency) WITH heart WITH rest$) 
L31 AND (((corner OR cutoff OR "cut off" OR break) ADJ 

L32 frequency) WITH (initial OR predetermin$) WITH heart WITH 0 L32 L32 
rest$) 

L31 
L22 AND (((corner OR cutoff OR "cut off" OR break) ADJ 25 L31 L31 
frequency) WITH (initial OR predetermin$)) 

.. · ... ; . . . . . . 
·.-:. 
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L30 L22 AND (lock$ WITH (signal OR waveform)) 7 L30 L30 
L29 L22 AND (lock$ WITH (prevent$ OR reduc$)) 1 L29 L29 
L28 L25 AND (lock$ WITH (prevent$ OR reduc$)) 1 L28 L28 
L27 L22 AND hysteresis 9 L27 L27 
L26 L25 AND hysteresis 0 L26 L26 

L23 AND (((corner OR. cutoff OR "cut off" OR break) ADJ 
L25 frequency) WITH (adjust$ OR alter$ OR chang$ OR variable 27 L25 L25 

OR adapt$)) 

L23 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
frequency) WITH (respon$ OR react$ OR input$ OR trigger$) 

L24 
WITH ((physiological OR lung OR heart OR cardiovascular OR 

14 L24 L24 pulmonary) WITH (signal OR waveform) OR electrocardiogram 
OR ECG OR electroencephalogram OR EEG OR 
photoplethysmograph OR PPG)) 

L22 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
L23 frequency) WITH (respon$ OR react$ OR input$ OR trigger$ 54 L23 L23 

OR adapt$)) 

L22 
L16 AND ((corner OR cutoff OR "cut off" OR break) ADJ 

323 L22 L22 frequency) 

L21 
L16 AND ((low ADJ pass ADJ filter) WITH (plural$ OR 

19 L21 L21 
multiple OR many)) 

L20 
L19 AND ((variable OR adapt$) NEAR3 (low ADJ pass ADJ 

8 L20 L20 filter)) 

L19 
L9 AND ((variable OR adapt$) NEAR3 (high ADJ pass ADJ 

24 L19_ L19 
filter)) 

L18 
L16 AND ((variable OR adapt$) WITH (low ADJ pass ADJ 

41 L18 L18 filter)) 

L17 L16 AND ((variable OR adapt$) ADJ low ADJ pass ADJ filter) 1 L17 L17 

L16 L9 AND (low ADJ pass ADJ filter) 719 L16 L16 
L15 L1 AND (gradual WITH filter) 16 L15 L15 
L14 Ll AND (gradual ADJ filter) 0 L14 L14 

L13 L1 AND (gradual ADJ filter ADJ transition ADJ band) 0 Ll3 L13 
L12 L9 AND (gradual ADJ filter ADJ transition ADJ band) 0 L12 L12 

L11 
L9 AND ((high ADJ pass ADJ filter) WITH (plural$ OR 

35 Lll Lll 
multiple OR many)) 

L10 L9 AND ((variable OR adapt$) ADJ high ADJ pass ADJ filter) 4 L10 LlO 

L9 L1 AND (high ADJ pass ADJ filter) 1056 L9 L9 

L8 L5 AND (sensor WITH (photoplethysmograph OR PPG)) 27 L8 L8 

L7 L6 AND waveform 13 L7 L7 

L6 L5 AND ((signal OR waveform) WITH (lung OR pulmonary))· 16 £6 L6 

L5 
L4 AND ((map OR mapping OR tomograph$) WITH (heart OR 229 L5 L5 
cardiovascular)) 

. · .. · .. 
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L4 L3 AND ((signal OR waveform) WITH (heart OR 
2902 lA lA cardiovascular)) 

L3 L1 AND (sensor WITH (lung OR heart OR cardiovascular OR 
4579 L3 L3 

pulmonary)) 

L1 AND ((physiological WITH (signal OR waveform)) OR 
L2 electrocardiogram OR ECG OR electroencephalogram OR BEG 9862 L2 L2 

OR photoplethysmograph OR PPG) 

((A61B005/00)[ipc] OR (600/3011600/508 I 600/481 1600/483 I 
Ll 600/485 1 6oo;5oo 1600/501 1 6oo;5o2[ 6oo;5o4 1 6oo;5o9 1 45762 L1 L1 

600/529 1705/2)[ eels]) 

DB=PGPB,USPT,EPAB,JPAB; PLUR=YES; OP=ADJ 
L6 AND (((corner OR cutoff OR ''cut off" OR break) ADJ 

Ll3 frequency) WITH ("same" OR identical) WITH high WITH low 5 L13 L13 
WITH pass WITH filter) 

L12 L9 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
2 L12 L12 

frequency) WITH ("same" OR identical) WITH high WITH low) 
Lll L10 NOT L5 4 Lll L11 

LlO L9 AND (((corner OR cutoff OR "cut off" OR break) ADJ 
- frequency) NEAR3 ("same" OR identical)) 

11 LlO LlO 

L9 L8 AND ((corner OR cutoff OR "cut off" OR break) ADJ 641 L9 L9 
frequency) 

L8 L7 AND (low ADJ pass ADJ filter) 1548 L8 L8 

L7 L6 AND (high ADJ pass ADJ filter) 2278 L7 L7 

((physiological WITH (signal OR waveform)) OR 
L6 electrocardiogram OR ECG OR electroencephalogram OR BEG OR 101573 L6 L6 

photoplethysmograph OR PPG) 

L5 lA AND (((corner OR cutoff OR "cut off" OR break) ADJ 10 L5 L5 
frequency) WITH ("same" OR identical)) 

L4 L3 AND ((corner OR cutoff OR "cut off" OR break) ADJ 324 L4 L4 
frequency) 

L3 L2 AND (low ADJ pass ADJ filter) 720 L3 L3 

L2 L1 AND (high ADJ pass ADJ filter) 1057 L2 L2 

Ll 
((A61B005/00)[ipc] OR (600/301l600/508l600/481l600/483 I 
600/485 1 6oo;5oo 1 6oo;501 1 6oo;5o2 1 6oo;5o4 1 6oo;5o9 I 600/529 I 45796 L1 L1 
705 /2)[ eels]) 

Google 
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18 September 2012 (18.09.20120); 20 September 2012 
(20.09.20120) 

• "high pass filter" "low pass filter" (cardiac I heart) signal waveform 
• About 594 results (0.31 seconds) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency 
• About 134 results (0.32 seconds) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency variable 
• About 25 results (0.38 seconds) 
• (physiological! heart I pulmonary) (signal! waveform) filter predetermined 
• About 17,200 results (0.32 seconds) 
• (physiological! heart I pulmonary) (signal! wavefonn) filter predetermined "heart rate" 
• About 5,880 results (0.49 seconds) 
• (physiological! heart I pulmonary) (signal! waveform) filter predetermined "heart rate" 

(cutoff I corner) 
• About 538 results (0.34 seconds) 
• (physiological! heart I pulmonary) (signal! waveform) filter (cutoff I corner) (same I 

identical) 
• About 1,260 results (0.40 seconds) 

• "high pass filter" "low pass filter" (cardiac I heart) signal waveform 
• About 3,120 results (0.09 sec) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency 
• About 1,510 results (0.08 sec) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency variable 
• About 923 results (0.09 sec) 

.·.··.-:···· ,. ··.·: . 
. ~ .. 
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18 September 2012 (18.09.20120) 

• "high pass filter" "low pass filter" (cardiac I heart) signal waveform 
• About 135,000 results (0.36 seconds) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency 
• About 81,000 results (0.51 seconds) 
• "high pass filter" "low pass filter" (cardiac I heart) signal waveform (corner I cutoff I 

break) frequency variable 
• About 65,000 results (0.44 seconds) 

*******************SUPPLEMENTAL SEARCH*********** 

Patent 

No. Results Collections 

Thomson Innovation 

US Grant, WO App, FR App, US App, GB App, DE Util, EP 
Grant, CA Grant, DE Grant, EP App, CA App, DE App, JP 
App, KR Grant, KRApp, Other, JP Grant, CN App, CN Util, 
JP Util, KR Util , DWPI 

Search Query 

12 40 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
.,DE Utii,GB App,FR App,Ot 
her,DWPI (UC=(600301 ADJ 600508 or 600481 or 600483 or 

600485 or 600500 or 600501 or 600502 or 600504 or 600509 or 600529 or 705002) OR 

: .. :: ·.····· 
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AIOE=(A61 8000500)) AND ALL=((variab* OR adjust*) SAME (filter*) SAME (high ADJ pass 
OR low ADJ pass OR band ADJ pass) SAME (heart ADJ rate* OR respirat* OR pulmonar* 
OR cardiovascular* OR cardiopulmonar*)) AND ALL=(photoplethysmograph OR 
plethysmograph); 

11 271 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 

pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,GB App,FR App,Ot 
her,DWPI (UC::::(600301 ADJ 600508 or 600481 or 600483 or 

600485 or 600500 or 600501 or 600502 or 600504 or 600509 or 600529 or 705002) OR 
AIOE::::(A61 8000500)) AND ALL=((variab* OR adjust*) SAME (filter*) SAME (high ADJ pass 
OR low ADJ pass OR band ADJ pass) SAME (heart ADJ rate* OR respirat* OR pulmonar* 
OR cardiovascular* OR cardiopulmonar*)); 

10 1641 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant, US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot . 
her,DWPI (UC=(600301 ADJ 600508 or 600481 or 600483 or 

600485 or 600500 or 600501 or 600502 or 600504 or 600509 or 600529 or 705002) OR 
AIOE=(A61 8000500)) AND ALL=((variab* OR adjust*) SAME (filter*) SAME (high ADJ pass 
OR low ADJ pass OR band ADJ pass)); 

9 59 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 

pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot 
her,DWPI (UC::::(600301 ADJ 600508 or 600481 or 600483 or 

600485 or 600500 or 600501 or 600502 or 600504 or 600509 or 600529 or 705002) OR 
AIOE=(A61 8000500)) AND ALL::::((variab* OR adjust*) SAME (filter*) SAME (high ADJ pass 
OR low ADJ pass OR band ADJ pass)) AND ALL=((variab* OR adjust*) NEARS (cut ADJ off 
OR cutoff OR corner) ADJ frequenc*); 

8 30 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 

pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,GB App,FR App,Ot 
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her,DWPI (UC=(600301 ADJ 600508 or 600481 or 600483 or 
60048S or 600SOO or 600501 or 600S02 or 600S04 or 600509 or 600S29 or 70S002) OR 
AIOE=(A61 8000SOO)) AND ALL=((variab* OR adjust*) SAME (filter*) SAME (high ADJ pass 
AND low ADJ pass)) AND ALL={(variab* OR adjust*) NEARS (cut ADJ off OR cutoff OR 
corner} ADJ frequenc*}; 

7 19 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot 
her,DWPI (UC=(600301 ADJ 600508 or 600481 or 600483 or 

600485 or 600SOO or 600S01 or 600502 or 600S04 or 600509 or 600529 or 70S002) OR 
AIOE=(A61 8000SOO}) AND ALL=((variab* OR adjust*) SAME (filter*} SAME (cardio* OR 
pulmonar* OR heart ADJ rate* OR respirat*)} AND ALL=((varlab* OR adjust*) NEARS (cut 
ADJ off OR cutoff OR corner) ADJ frequenc*); 

6 6 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot 
her,DWPI (UC::::(600301)) AND ALL=((variab* OR adjust*) SAME 

(filter*) SAME (cardio* OR pulmonar* OR heart ADJ rate* OR respirat*)) AND ALL=((variab* 
OR adjust*) NEAR5 (cut ADJ off OR cutoff OR corner) ADJ frequenc*); 

S 108 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot 
her,DWPI (UC=(600301)} AND ALL=((variab* OR adjust*) SAME 

(filter*) SAME (cardio* OR pulmonar* OR heart ADJ rate* OR respirat*)}; 

4 357 JP Utii,JP App,KR App,KR 

(filter*)); 

Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 

pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,G8 App,FR App,Ot 
her,DWPI (UC=(600301)) AND ALL=((variab* OR adju.st*) SAME 
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3 3215 JP Utii,JP App,KR App,KR 
Grant,JP Grant,CN App,CN 
Utii,KR Util ,US Grant,US 
App,CA App,CA Grant,WO A 
pp,EP Grant,EP App,DE Gra 
nt,DE Grant,DE App,DE App 
,DE Utii,GB App,FR App,Ot 
her,DWPI (UC=(600301)); 

2 135 All pns=(US2010/0222655 US2004/0133123 
US2003/0083583 US2010/0185105 US2008/0004536 US2009/0093687 US2007/0088221 
US2003/0050563); 

1 135 All pns=(US2010/0222655 US2004/0133123 
US2003/0083583 US2010/0185105 US2008/0004536 US2009/0093687 US2007/0088221 
u 52003/0050563); 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
MYERS BIGEL SIBLEY & SAJOVEC, P.A. 
P.O. Box 37428 

NOTIFICATION OF TRANSMITTAL OF Raleigh, North Carolina 27627 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

I 't-\ 
. ' (PCT Rule 44.1) 

,., ·- "l ~)- 0 c. /'.:\ s~: .1 
.. ·..-,-

Date of mailing 
(day/month/year) 

Applicant's or agent's file reference 

9653.3.WO 
FOR FURTHER ACTION See paragraphs l and 4 below 

International application No. International filing date 

PCT/US07/25114 (day/month/year) 07 December 2007 
~ ~ 

Applicant VALENCELL, INC. 

2. D 

3. D 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: . 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
intt::rnational search rt::port. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombt::tles 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 !4 35 

For more detailed instructions, set: tht:: notes on the accompanying sheeL 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D 

D 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forvvard the texts of both tht:: prott::st and the decision thereon to the designated Offices. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the pnonty date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.l and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase unti130 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
See the Annex to Form PCT/IB/30 1 a.11d, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313~1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

Blaine R. Copenheaver 

Telephone No. 571-272-7774 

(See notes on accompanying sheet) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AT)THORITY 

To: PCT 
MYERS SIGEL SIBLEY & SAJOVEC, P.A. 
P.O. Box 37428 

NOTIFICATION OF TRANSMITTAL OF 
Raleigh, North Carolina 27627 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

. ' 
(PCT Rule 44.1) 

Date of mailing 
13 MAY 2008 (day/month/year) 

Applicant's or agent's file reference 
See paragraphs l and 4 below 

9653.3.WO 
FOR FURTHER ACTION 

International application No. International filing date 

PCT/US07/25114 
(day/molllhlyear) 07 December 2007 

Applicant VALENCELL, INC. 

I. IZI The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: . 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
121 l Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search repoii will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the pnonty date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.i and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: I SAlUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 
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Authorized officer: 

Blaine R. Copenheaver 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

InternationaJ.application No. 

PCT/US0?/25114 

a translation of the international application into which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

2. D 
'· .. 1 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. type of material 

D a sequence listing 

D table(s) related to the sequence listing 

b. formal of material 

D 
D 

on paper 

in electronic form 

c. time of filing/furnishing 

4. D 

D contained in the international application as filed 

D filed together with the international application in electronic form 

D furnished subsequently to this Authority for the purposes of search 

ln addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
fikd or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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International application No. 

PCT/US07/25114 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations: 

Claims 

Claims 

Claims 

Claims 

Claims 

Claims 

9-12, 14-17, 25,45-46,52-53,60, 78 and 90 

1-8,13, 18-24,26-44,47-51,54-59,61-77,79-89 and 91-92 

None 

1-92 

1-92 
~~- --------- ~~~~~~~~~~-~~~~~~~-

None 

YES 

NO 

YES 

NO 

YES 

NO 

Claims 1-8, 13, 18-24, 26-44, 47-51, 54-59, 61-77, 79-89 and 91-92 lack novelty under PCT Article 33(2) as being anticipated by Abreu 
{US 2004/0242976 A 1 ). 

Regarding claim 1, Abreu discloses a personal monitoring apparatus (Abstract), comprising: a housing configured to be attached to the 
body of a person (Abstract and Paragraph [0039]); at least one physiological sensor supported by the housing (Paragraphs [0039-0040]), 
wherein each physiological sensor is configured to detect and/or measure physiological information from a person (Paragraphs [0039-
0040], [0088] and [0113]); at least one environmental sensor supported by the housing (Paragraph [0076]), wherein each environmental 
sensor is configured to detect and/or measure environmental conditions in a vicinity of a person (Abstract and Paragraph [0076], [0096] 
and [01 00]); a signal processor supported by the housing and configured to receive and process signals produced by the physiological 
and environmental sensors (Fig. 13 and Paragraphs [0316-0318]); and a transmitter responsive to the signal processor that is configured 
to transmit physiological and environmental sensor signals as processed by the signal processor from the signal processor to a remote 
terminal (Abstract, Fig. 13 and Paragraph [0059]). 

Regarding claim 2, Abreu discloses the apparatus of Claim 1, wherein the transmitter is configured to transmit signals from the signal 
processor to the remote terminal in real time (Abstract, Fig. 13 and Paragraph [0059] and [0095]). 

Regarding claim 3, Abreu discloses the apparatus of Claim 1, wherein the signal processor is configured to process signals produced by 
the physiological and environmental sensors into signals that can be heard and/or viewed by the person (Abstract and Paragraph [0071]). 

Regarding claim 4, Abreu discloses the apparatus of Claim 1, wherein the signal processor is configured to selectively extract 
environmental effects from signals produced by a physiological sensor (Paragraph [0446] and [0500]). 

Regarding claim 5, Abreu discloses the apparatus of Claim 1, wherein the signal processor is configured to selectively extract 
physiological effects from signals produced by an environmental sensor (Paragraph [0446] and [0500]). 

Regarding claim 6, Abreu discloses the apparatus of Claim 1, wherein a physiological sensor is oriented in a direction towards the person, 
wherein an environmental sensor is oriented in a direction away from the person, and wherein a buffer material is positioned between the 
physiological sensor and environmental sensors (Figs. 22A-C and Paragraphs [0355-0357]; the physiological sensor is attached to the 
skin of the user while the environmental sensor is connected to the rim of the glasses near the temple). 

Regarding claim 7, Abreu discloses the apparatus of Claim 6, wherein the buffer material is configured to selectively reflect and/or absorb 
energy emanating from the environment and/or the person (Paragraph [0132]). 

Regarding claim 8, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person 
(Paragraph [0039]), wherein a physiological sensor is an acoustical sensor oriented in a direction towards a tympanic membrane of the 
ear and is configured to detect acoustical (Paragraph [0525]) energy emanating from the tympanic membrane (Paragraph [0039-0040]; 
headphones and ear wrap sensors would sense tympanic (ear drum) activity), wherein an environmental sensor is an acoustical sensor 
and is oriented in a direction away from the person (Figs. 22A-C and Paragraphs [0355-0357]; the physiological sensor is attached to the . 
skin of the user while the environmental sensor is connected to the rim of the glasses near the temple), and wherein the processor is 
configured to utilize signals produced by the environmental sensor to extract environmental acoustical (Paragraph [0525]) energy not 
emanating from the tympanic membrane from signals produced by the physiological sensor (Paragraph [0446] and [0500]). 

Regarding claim 13, Abreu discloses the apparatus of Claim 8, further comprising an optical detector supported by the housing that is 
configured to detect acoustically (Paragraph [0525]) modulated blackbody IR radiation emanating from the tympanic membrane 
(Paragraph [0119]). 

Regarding claim 18, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person, 
and wherein a physiological sensor comprises an optical detector that is configured to detect acoustically (Paragraph [0525]) modulated 
blackbody IR radiation emanating from the tympanic membrane (Paragraph [0119]). 

(Continued in Supplemental Box) 
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International application No. 

PCT/US07/25114 

1--------------·--~·-------~------------ -···------------------! 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box No. V 
2. Citations and Explanations: 

Regarding claim 19, Abreu discloses the apparatus of Claim 1, wherein the signal processor utilizes one or more filters to process signals 
produced by the physiological and environmental sensors.(Paragraph [0393] and [0422]). 

Regarding claim 20, Abreu discloses the apparatus of Claim 1, further comprising a receiver configured to receive audio and/or video 
information from a remote terminal (Abstract, Fig. 13 and Paragraph [0071]), and further comprising a communication module supported 
by the housing and that is configured to store and/or process and/or play audio and/or video information received from the remote terminal 
(Abstract, Paragraphs [0071], [0076] and [0485]). 

Regarding claim 21, Abreu discloses the apparatus of Claim 1, further comprising a communication module supported by the housing and 
that is configured to alert the person when a physiological sensor detects certain physiological information from the person (Paragraph 
[0080]) and/or when an environmental sensor detects certain environmental information from the vicinity of the person (Paragraph [0091]). 

Regarding claim 22, Abreu discloses the apparatus of Claim 21, wherein the communication module is configured to provide audible and/ 
or visible alerts and/or physical alerts (Abstract, Paragraphs [0071]. [0076] and [0485]). 

Regarding claim 23, Abreu discloses the apparatus of Claim 21, wherein the communication module is configured to audibly present vital 
sign information to the person (Abstract, Paragraphs [0071], [0076] and [0485]). 

Regarding claim 24, Abreu discloses the apparatus of Claim 21, wherein the communication module is configured to store content 
generated by the person and/or by the at least one physiological and environmental sensors (Abstract, Paragraphs [0071], [0076] and 
[0485]). 

Regarding claim 26, Abreu discloses the apparatus of Claim 1, further comprising an ear hook that extends from the housing and that is 
configured to attach the housing to an ear of a person (Paragraph [0039]). 

Regarding claim 27, Abreu discloses the apparatus of Claim 26, wherein the housing is configured to be positioned in adjacent contacting 
relationship with the temple of the person (Paragraph [0039]). 

Regarding claim 28, Abreu discloses the apparatus of Claim 26, further comprising a physiological sensor and/or an environmental sensor 
supported by the ear hook (Paragraph [0039]). 

Regarding claim 29, Abreu discloses the apparatus of Claim 26, wherein the hook comprises a pinna cover that is configured to contact a 
portion of the pinna of an ear, and wherein a physiological sensor (Abstract and Paragraphs [0039-0040]) and/or an environmental sensor 
(Paragraph [0076]) is supported by the pinna cover (Paragraph [0039]; contacts an ear wrap or headphones, both of which would act as a 
pinna cover). 

Regarding claim 30, Abreu discloses the apparatus of Claim 1, wherein the housing is an earring (Paragraph [0039]). 

Regarding claim 31, Abreu discloses the apparatus of Claim 1, further comprising an earring that is configured to be attached to an ear of 
a person (Paragraph [0039]), wherein the earring comprises an environmental sensor that is configured to detect and/or measure 
environmental conditions in a vicinity of the person (Paragraph [0076]), and wherein the signal processor is configured to receive and 
process signals produced by the earring environmental sensor (Abstract, Fig. 13 and Paragraph [0059]). 

Regarding claim 32, Abreu discloses the apparatus of Claim 1, further comprising an earring that is configured to be attached to an ear of 
a person (Paragraph [0039]), wherein the earring comprises a physiological sensor (Abstract and Paragraphs [0039-0040]) that is 
configured to detect and/or measure physiological information from the person, and wherein the signal processor is configured to receive 
and process signals produced by the earring physiological sensor (Abstract, Fig. 13 and Paragraph [0059]). 

Regarding claim 33, Abreu discloses the apparatus of Claim 1, further comprising an arm that extends from the housing and that supports 
one or more physiological sensors and/or environmental sensors (Figs. 22A-C and Paragraphs [0355-0357]; the physiological sensor is 
attached to the inner portion of the glasses while the environmental sensor is connected to the rim of the glasses near the temple). 

Regarding claim 34, Abreu discloses the apparatus of Claim 33, wherein the arm supports physiological sensors configured to detect and/. 
or measure jaw motion and/or arterial blood flow near the neck of the person (Paragraphs [0039] and [0070]). 

Regarding claim 35, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person 
(Paragraph [0039]), and further comprising an earpiece fitting configured to be inserted within the ear canal and having one or more 
physiological sensors supported thereby (Abstract and Paragraph [0039]). 

Regarding claim 36, Abreu discloses the apparatus of Claim 1, further comprising a transmittance pulse oximeter and/or reflectance pulse 
oximeter supported by the housing (Paragraph [0395]). 

Regarding claim 37, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person 
(Paragraph [0039]). and further comprising an earlobe clip extending from the housing (Paragraph [0039]; a wrap around earpiece has an 
earlobe clip), and wherein a transmittance pulse oximeter is supported by the earlobe clip (Paragraph [0395]). 

(Continued in next Supplemental Box) 
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Regarding claim 38, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person 
(Paragraph [0039]), and further comprising an earlobe clip extending from the housing (Paragraph [0039]; a wrap around earpiece has an 
earlobe clip), and wherein a reflectance pulse oximeter is supported by the earlobe clip (Paragraph [0395]). 

Regarding claim 39, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises one or more sonic 
and pressure transducers supported by the housing that are configured to measure blood pressure of the person (Paragraph [0074]). 

Regarding claim 40, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises electrodes 
configured to monitor neurological functions of the person (Paragraph [0113]). 

Regarding claim 41, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises a motion sensor 
configured to detect body motion of the person (Paragraph [0077]). 

Regarding claim 42, Abreu discloses the apparatus of Claim 41, wherein the motion sensor comprises an accelerometer (Paragraph 
[0077]) and/or gyroscope. 

Regarding claim 43, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises a body 
temperature sensor (Paragraph [0096]). 

Regarding claim 44, Abreu discloses the apparatus of Claim 1, wherein the at least one environmental sensor comprises a colorimetric 
sensor that changes color in response to detecting one or more chemicals in the environment (Paragraph [0516]). 

Regarding claim 47, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises an acoustical 
sensor that detects breathing (Paragraph [0520]). 

Regarding claim 48, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor is configured to measure 
caloric metabolism of the person (Paragraph [0512]). 

Regarding claim 49, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises a body fat 
analyzer (Paragraphs [011 0] and [0148-0149]). 

Regarding claim 50, Abreu discloses the apparatus of Claim 1, wherein the at least one environmental sensor comprises an 
electromagnetic field (EMF) sensor that is configured to detect electromagnetic radiation spikes (Paragraphs [0384] and [0388]). 

Regarding claim 51, Abreu discloses the apparatus of Claim 1, further comprising an air sampling system supported by the housing that 
l;>amples air in a vicinity of the person (Paragraph [0520]). 

Regarding claim 54, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor comprises an ultraviolet (UV) 
light sensor (Paragraph [03 76]). 

Regarding claim 55, Abreu discloses the apparatus of Claim 1. wherein the at least one physiological sensor is configured to detect 
drowsiness of the person, and further comprising an alarm configured to alert the person in response to the at least one physiological 
sensor detecting drowsiness (Paragraph [0097]; detects drowsiness and clumsiness by measuring for symptoms of hypothermia). 

Regarding claim 56, Abreu discloses the apparatus of Claim 1, further comprising a recording device supported by the housing that is 
configured to record signals produced by the physiological and environmental sensors and/or signals processed by the signal processor 
(Paragraph [0485]; data can store data). 

Regarding claim 57, Abreu discloses the apparatus of Claim 1, further comprising a user interface on the housing that provides user 
control over one or more of the physiological and/or environmental sensors (Paragraphs [0324] and [0496]; the user can have access to 
the thermal life and biological monitoring of the animal through a video stream). 

Regarding claim 58, Abreu discloses the apparatus of Claim 1, further comprising a remote device in wireless communication with the 
apparatus (Abstract and [0059]), wherein the remote device comprises a user interface that provides user control over one or more of the 
physiological and/or environmental sensors (Paragraphs [0324] and [0496]; the user can have access to the thermal life and biological 
monitoring of the animal through a video stream). 

Regarding claim 59, Abreu discloses the apparatus of Claim 1, further comprising a user interface that is configured to allow the person to 
store a time mark indicating a particular point in time (Paragraph [0496]; the user can store into the animal's ID time information such as 
the time and date of the birth of the animal). 

Regarding claim 61, Abreu discloses the apparatus of Claim 1, wherein the transmitter is configured to send a signal to the remote terminal 
(Paragraph [0076]) when potentially erroneous data has been collected by one or more of the physiological and/or environmental sensors 
(Paragraphs [0076] and [0308]; all data can be sent to both the local and remote terminals). 

Regarding claim 62, Abreu discloses the apparatus of Claim 1, wherein a physiological sensor is configured to detect damage to a portion 
of the body of the person (Paragraph [0093]). 
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Regarding claim 63, Abreu discloses the apparatus of Claim 62, further comprising a communication module supported by the housing and 
that is configured to alert the person when a physiological sensor detects damage to a portion of the body of the person (Fig. 13 and 
Paragraph [0093] and [0095]). 

Regarding claim 64, Abreu discloses the apparatus of Claim 1, wherein the housing comprises two portions, each configured to be 
attached to an ear of the person (Paragraph [0039]; the apparatus can include an earpiece and glasses; both of which would rest on or in 
the ear). 

Regarding claim 65, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor is configured to detect and/or 
measure one or more of the following types of physiological information: heart rate {Paragraph [0075]), pulse rate (Paragraph [0075]), 
breathing rate (Paragraph [0520]), blood flow(Paragraph [0132]), heartbeat signatures (Paragraph [0075]), cardio-pulmonary health 
(Paragraph [0075]), organ health (Paragraph [0075]), metabolism (Abstract), electrolyte type and/or concentration (Abstract), physical 
activity (Paragraph [0088]), caloric intake (Paragraph [0512]), caloric metabolism (Paragraph [0512]), physical and/or psychological stress 
levels andfor stress level indicators, drug dosage andfor dosimetry (Paragraph [0071]), physiological drug reactions, drug chemistry, 
biochemistry (Abstract), position (Paragraph [0077]) and/or balance, body strain (Paragraph [0088]), neurological functioning (Paragraph 
[0113]), brain activity (Paragraph [0113]), brain waves (Paragraph [0113]), blood pressure (Paragraph [0074]), cranial pressure. hydration 
level (Abstract), auscultatory information, auscultatory signals associated with pregnancy, physiological response to infection, skin and/or 
core body temperature (Abstact), eye muscle movement, blood volume, inhaled and/or exhaled breath volume (Paragraph [0520]), 
physical exertion {Paragraph [0088]), exhaled breath physical and/or chemical composition {Paragraph [0520]), the presence and/or 
identity and/or concentration of viruses and/or bacteria. foreign matter in the body, internal toxins, heavy metals in the body, anxiety, 
fertility, ovulation, sex hormones, psychological mood, sleep patterns, hunger and/or thirst, hormone type and/or concentration, 
cholesterol, lipids, blood panel, bone density, organ and/or body weight, reflex response, sexual arousal, mental and/or physical alertness, 
sleepiness, auscultatory information, response to external stimuli, swallowing volume, swallowing rate, sickness, voice characteristics. 
voice tone, voice pitch, voice volume, vital signs, head tilt, allergic reactions, inflammation response, auto-immune response, mutagenic 
response. DNA, proteins, protein levels in the blood, water content of the blood, pheromones, internal body sounds, digestive system 
functioning, cellular regeneration response, healing response, stem cell regeneration response -

Regarding claim 66, Abreu discloses the apparatus of Claim 1, wherein the at least one environmental sensor is configured to detect and/ 
or measure one or more of the following types of environmental information: climate (Paragraph [0100]), humidity (Paragraph [0091]), 
temperature (Paragraph [0096]), pressure {Paragraph [0075]), barometric pressure, soot density, airborne particle density, airborne 
particle size, airborne particle shape, airborne particle identity, volatile organic chemicals {VOCs), hydrocarbons, polycyclic aromatic 
hydrocarbons (PAHs), carcinogens, toxins, optical radiation, X-rays, gamma rays, microwave radiation, terahertz radiation, ultraviolet 
radiation, infrared radiation, radio waves, atomic energy alpha particles, atomic energy beta-particles, gravity, light intensity, light 
frequency, light flicker, light phase, ozone, carbon monoxide, carbon dioxide, nitrous oxide, sulfides, airborne pollution, foreign material in 
the air, viruses, bacteria, signatures from chemical weapons, wind, air turbulence, sound and/or acoustical energy, ultrasonic energy, noise 
.pollution, human voices, animal sounds, diseases expelled from others, exhaled breath and/or breath constituents of others (Paragraph 
[0520]), toxins from others, pheromones from others, industrial and/or transportation sounds, allergens, animal hair, pollen, exhaust from 
engines, vapors and/or fumes, fuel, signatures for mineral deposits and/or oil deposits, snow, rain, thermal energy, hot surfaces. hot 
gases, solar energy, hail, ice, vibrations, traffic, the number of people in a vicinity of the person, coughing and/or sneezing sounds from 
people in the vicinity of the person, loudness and/or pitch from those speaking in the vicinity of the person. 

Regarding claim 67, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of a person 
(Paragraph [0039]), and further comprising a speaker (Paragraph [0318]), microphone (Paragraph [0075]), and transceiver supported by 
the housing (Fig. 13). wherein the transceiver is electronically connected to the speaker and microphone and penmits bidirectional wireless 
communications between the apparatus and a remote terminal (Abstract, Fig. 13 and Paragraphs [0327-0328]), and wherein the 
transceiver is electronically connected to the signal processor and is configured to transmit physiological and environmental sensor 
signals from the signal processor to the remote terminal (Abstract, Fig. 13 and Paragraphs [0327-0328]). 

Regarding claim 68, Abreu discloses the apparatus of Claim 67, wherein the transceiver is a Bluetooth (Paragraph [0515]), Wi-Fi, or 
ZigBee transceiver or is interoperable with multiple wireless communication protocols. 

Regarding claim 69, Abreu discloses the apparatus of Claim 67, further comprising an arm movably attached to the housing (Figs. 22A-C 
and Paragraphs [0355-0357]; the physiological sensor is attached to the inner portion of the glasses while the environmental sensor is 
connected to the rim of the glasses near the temple), wherein the microphone is supported by the arm (Paragraph [0075]), and wherein the 
arm is movable between a stored position and an extended, operative position Figs. 22A-C and Paragraphs [0355-0357]; when the 
glasses are extended they can be worn and when the glasses are folded they are in an inoperable position}. 

Regarding claim 70, Abreu discloses the apparaius of Claim 69, further comprising a physiological sensor andfor an environmental sensor 
supported by the arm {Figs. 22A-C and Paragraphs [0355-0357]; the physiological sensor is attached to the inner portion of the glasses 
while the environmental sensor is connected to the rim of the glasses near the temple)_ 

Regarding claim 71, Abreu discloses the apparatus of Claim 1, wherein the transmitter is configured to transmit signals from the signal 
processor to the remote terminal {Abstract, Fig. 13 and Paragraph [0059]) following a predetermined time interval (Paragraph [0096] and 
[01 01]; after being in the sun for a predetermined period of time the apparatus sends signals to the remote terminal alerting the user to 
vacate the sun exposed area). 
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Regarding claim 72, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor and/or the at least one 
environmental sensor is configured to identify a person to whom the personal monitoring apparatus housing is attached (Paragraph [0490]; 
the ID of the user is transmitter in conjunction with the biological data). 

Regarding claim 73, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor and/or the at least one 
environmental sensor is configured to monitor physical aging rate (Paragraphs [0049]. [0088] and [0101]). 

Regarding claim 74, Abreu discloses the apparatus of Claim 1, wherein the signal processor is configured to processes information from 
the at least one physiological sensor and/or the at least one environmental sensor to assess aging rate (Paragraphs [0049], [0088] and 
[0101]). 

Regarding claim 75, Abreu discloses the apparatus of Claim 1, wherein the at least one environmental sensor is configured to assess 
aging rate (Paragraphs [0049], [0088] and [0101]), and wherein the at least one environmental sensor comprises a UV sensor (Paragraph 
[0376]) or a pollution sensor. 

Regarding claim 76, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor is configured to assess aging 
rate (Paragraphs [0049], [0088] and [0101]), and wherein the at least one physiological sensor comprises a pulse rate sensor (Paragraph 
[0505]), a blood pressure sensor (Paragraph [0074]), an activity sensor (Paragraph [0088]), or a psychosocial stress sensor. 

Regarding claim 77, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological and environmental sensors are 
configured to monitor physical aging rate (Paragraphs [0049], [0088] and [0101]), wherein the at least one environmental sensor comprises 
a UV sensor (Paragraph [0376]) or a pollution sensor, and wherein the at least one physiological sensor comprises a pulse rate sensor 
(Paragraph [0505]), a blood pressure sensor (Paragraph (0074]), an activity sensor (Paragraph [0088]), or a psychosocial stress sensor. 

Regarding claim 79, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor is configured to measure 
caloric consumption and/or calories burned by the person (Paragraph [0512]). 

Regarding claim 80, Abreu discloses the apparatus of Claim 1, further comprising memory supported by the housing (Fig. 74 and 
Paragraph [0482]), wherein the memory includes at least one algorithm (Paragraph [0511]), and wherein the signal processor is configured 
to process the at least one algorithm (Figs. 13 and Paragraph [0482]). 

Regarding claim 81, Abreu discloses the apparatus of Claim 80, wherein the at least one algorithm can be modified wirelessly via the 
transmitter (Paragraph [0515]). 

Regarding claim 82, Abreu discloses the apparatus of Claim 80, wherein the transmitter is configured to wirelessly upload an algorithm to 
the memory (Paragraph [0515]). 

Regarding claim 83, Abreu discloses the apparatus of Claim 80, wherein the at least one algorithm is configured to focus processing 
resources on at least one extraction of physiological or environmental information (Paragraph [0511]). 

Regarding claim 84, Abreu discloses the apparatus of Claim 1, further comprising a rechargeable power source that powers the at least 
one physiological sensor, the at least one environmental sensor, the signal processor, and the transmitter (Paragraphs [0312] and [0514]). 

Regarding claim 85, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor and/or the at least one 
environmental sensor is configured to be regenerated through a physical and/or chemical change (Paragraphs [0312] and [0514]). 

Regarding claim 86, Abreu discloses the apparatus of Claim 21, wherein the communication module communicates a treatment, therapy, 
or plan of action to the person upon detection of physiological or environmental concerns (Paragraph [011 0]). 

Regarding claim 87, Abreu discloses the apparatus of Claim 1, further comprising an audible communicator supported by the housing that 
is configured lo communicate therapeutic sounds to the person in response to physiological or psychosocial stress (Abstract, Paragraph 
[0411]). 

Regarding claim 88. Abreu discloses the apparatus of Claim 1, further comprising a light source supported by the housing that is 
configured to provide light therapy to the person in response to physiological or psychosocial stress (Paragraphs [0324], [0381] and 
[0391]). 

Regarding claim 89, Abreu discloses the apparatus of Claim 1, wherein the at least one physiological sensor includes multiple temperature 
sensors configured to measure core body temperature (Paragraph [0322]) and skin temperature of the person (Paragraph [0518]). 

Regarding claim 91, Abreu discloses a personal monitoring apparatus (Abstract), comprising: a wireless personal communicator 
(Paragraph [0515]) configured to be attached to the ear of a person (Paragraph [0039]); and at least one physiological sensor associated 
with the wireless personal communicator that is configured to detect and/or measure physiological information from a person (Paragraphs 
[0039-0040], [0088] and [0113]), wherein the wireless personal communicator is configured to transmit physiological sensor signals to a 
remote terminal (Abstract, Fig. 13 and Paragraphs [0515] and [0059]). 
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Regarding claim 92, Abreu discloses a personal monitoring apparatus (Abstract), comprising: a wireless personal communicator 
(Paragraph [0515]) configured to be attached to the ear of a person (Paragraph [0039]); and at least one environmental sensor associated 
with the wireless personal communicator that is configured to detect and/or measure environmental conditions in a vicinity of a person 
(Abstract and Paragraph [0076], [0096] and [0100]), wherein the wireless personal communicator is configured to transmit environmental 
sensor signals to a remote terminal (Abstract, Fig. 13 and Paragraph [0059])_ 

Claims 9-12, 14-17,60 and 781ack$ an inventive step under PCT Article 33(3) as being obvious over Abreu (US 2004/0242976 A1) in 
view of Boesen (US 2005/0148883 A 1 ). 

Regarding claim 9, Abreu discloses the apparatus of Claim 8, further comprising an optical emitter supported by the housing that directs 
optical energy (Paragraph [0055] and [0525]), and an optical detector supported by the housing that is configured to detect secondary 
optical energy (Paragraphs [0055], [0418] and [0525]). Abreu does not disclose wherein the apparatus directs energy towards the 
tympanic membrane and emanating from the tympanic membrane. However in disclosing an apparatus that detects physiological 
parameters (Abstract), Boesen teaches wherein a housing directs energy towards the tympanic membrane and emanating from the 
tympanic membrane (Fig, 8 and Paragraph [0053]). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to including directing energy towards the tympanic membrane and emanating from the tympanic membrane in the apparatus of 
Abreu as taught by Boesen_ The motivation for including the above mentioned features is so that the user can wear the device in a manner 
that doesn't make the device as visually apparent (Boesen, Fig. 8, Paragraph [0049] and [0053]). 

Regarding claim 14, Abreu discloses the apparatus of Claim 1, wherein the housing is configured to be attached to an ear of the person 
(Paragraph [0039]), and further comprising an optical emitter supported by the housing that directs optical energy (Paragraph [0055] and 
[0525]), and wherein a physiological sensor comprises an optical detector configured to detect secondary optical energy (Paragraphs 
[0055], [0418] and [0525]). Boesen teaches wherein a housing directs energy towards the tympanic membrane and emanating from the 
tympanic membrane (Fig, 8 and Paragraph [0053]). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to including directing energy towards the tympanic membrane and emanating from the· tympanic membrane in the apparatus of 
Abreu as taught by Boesen. The motivation for including the above mentioned features is so that the user can wear the device in a manner 
that doesn't make the device as visually apparent (Boesen, Fig. 8, Paragraph [0049] and [0053]). 

Regarding claims 10 and 15, Abreu as modified discloses the apparatus of Claims 9 and 14, wherein the signal processor is configured to 
extract selected optical energy from the secondary optical energy emanating from the tympanic membrane (Paragraphs [0055] and 
[0525]). 

Regarding claims 11 and 16, Abreu as modified discloses the apparatus of Claims 9 and 14, wherein the signal processor is configured to 
extract optical noise (Paragraph [0053]) from the secondary optical energy emanating from the tympanic membrane (Paragraphs [0055] 
and [0525]). 

Regarding claims 12 and 17, Abreu as modified discloses the apparatus of Claims 9 and 14, wherein the optical detector comprises a filter 
(Paragraph [0393] and [0418]) configured to pass secondary optical energy at selective wavelengths (Paragraphs [0390] and [0423]). 

Regarding claim 60, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the transmitter is configured to send a 
signal to the remote terminal when one or more of the physiological and/or environmental sensors are turned off. Boesen teaches wherein 
the transmitter is configured to send a signal to the remote terminal when one or more of the physiological and/or environmental sensors 
are turned off (Paragraph [0041]). It would have been obvious to one of ordinary skill in the art at the time the invention was made to 
include wherein a transmitter is configured to send a signal to a remote terminal when one or more of the physiological and/or 
environmental sensors are turned off in the apparatus of Abreu as taught by Boesen. The motivation for including the above mentioned 
features is so that the apparatus can send and/or receive remote signals (Boesen, Paragraph [0041]). 

Regarding claim 78, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the apparatus is a hearing aid. Boesen 
teaches wherein the apparatus is a hearing aid (Paragraph [0055])_ It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to include a hearing aid in the apparatus of Abreu as taught by Boesen. The motivation for including the above 
mentioned feature is so that the physiological sensor can also work as a hearing improvement device (Boesen, Abstract and Paragraphs 
[0055]). 

Claims 45-46, 52 and 90 lack an inventive step under PCT Article 33(3) as being obvious over Abreu (US 2004/0242976 A 1) in view of 
Banet et al. (US 2006/0084878 A 1 ;hereinafter Banet). 

Regarding claim 45, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the at least one environmental sensor 
comprises a pedometer. However in disclosing an apparatus that detects physiological parameters (Abstract), Banet teaches wherein an 
at least one environmental sensor comprises a pedometer (Paragraph [0050]). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include wherein an at least one environmental sensor comprises a pedometer in the apparatus of 
Abreu as taught by Banet The motivation for including the above mentioned features is so that the apparatus can measure a patient's 
daily exercise (Banet Paragraph [0050]). 
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Regarding claim 46, Abreu as modified discloses the apparatus of Claim 45. Abreu does not disclose wherein the pedometer is an 
acoustic pedometer that detects sound generated by footsteps. Banet teaches wherein the pedometer is an acoustic pedometer that 
detects sound generated by footsteps (Paragraphs [0036] and [0050]; the device measures Korotokoff sounds such as those made by 
footsteps when using a pedometer). It would have been obvious to O()e of ordinary skill in the art at the time the invention was made to 
include wherein the pedometer is an acoustic pedometer that detects sound generated by footsteps in the apparatus of Abreu as taught by 
Banet The motivation for including the above mentioned features is so that the apparatus can measure a patient's daily exercise (Banet 
Paragraph [0050]). 

Regarding claim 52, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the at least one physiological sensor 
comprises an impedance plethysmograph. Banet teaches wherein the at least one physiological sensor comprises an impedance 
plethysmograph (Paragraph [0006]). It would have been obvious to one of ordinary skill in the art at the time the invention was made to 
include wherein the at least one physiological sensor comprises an impedance plethysmograph in the apparatus of Abreu as taught by 
Banet. The motivation for including the above mentioned features is so the device can better determine a patient's heart rate (Banet, 
Paragraph [0006]). 

Regarding claim 90, Abreu discloses the apparatus of Claim 88, wherein the temperature sensors are configured to measure core body 
temperature (Paragraph [0322]). Abreu does not disclose wherein the temperature is measured from the tympanic membrane or ear canal 
and skin temperature from the skin of the ear canal or the skin of the outer ear. Banet teaches wherein temperature is measured from the 
tympanic membrane or ear canal and skin temperature from the skin of the ear canal or the skin of the outer ear (Paragraph [0049]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to include wherein the temperature is 
measured from the tympanic membrane or ear canal and skin temperature from the skin of the ear canal or the skin of the outer ear as 
taught by Banet in the apparatus of Abreu. The motivation for including the above mentioned features is so that a patients vitals can be 
easily and accurately taken (Banet, Paragraph [0049]). 

Claims 25 and 53 lack an inventive step under PCT Article 33(3) as being obvious over Abreu (US-2004/0242976 A 1) in view of Ross et aL 
(US 2004/0186390 A 1; hereinafter Ross). 

Regarding claim 25, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the transmitter is configured to transmit 
signals produced by the physiological and environmental sensors to a gaming device. However in disclosing a device that analyzes body 
signals (Abstract), Ross teaches wherein the transmitter is configured to transmit signals produced by the physiological and environmental 
sensors to a gaming device (Abstract and Paragraph [0 141]). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a transmitter configured to transmit signals produced by the physiological and environmental sensors to a 
gaming device in the apparatus of Abreu as taught by Ross. The motivation for including the above mentioned features is so that the 
apparatus can include the functionality of a portable computing device (Ross, Abstract and Paragraph [0141]). 

"Regarding claim 53, Abreu discloses the apparatus of Claim 1. Abreu does not disclose wherein the at least one environmental sensor 
comprises an ozone sensor or a carbon monoxide sensor_ Ross teaches wherein the at least one environmental sensor comprises an 
ozone sensor or a carbon monoxide sensor (Paragraph [0129]). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include wherein the at least one environmental sensor comprises an ozone sensor or a carbon monoxide sensor in 
the apparatus of Abreu as taught by Ross. The motivation for including the above mentioned feature is so that the system can detect a 
hazardous gas flow (Ross, Abstract and Paragraph [0129]). 

Claims 1-92 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 
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------------------------------------~--~----------------------------------------··-

I. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

IXJ the international application in the language in which it was filed 

0 a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3 (a) and 23.1 (b)) 

b. 0 This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. 0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. 0 Certain claims were found unsearchable (See Box No. II) 

3. 0 Unity of invention is lacking (See Box No. III) 

4. With regard to the title, 

IXJ the text is approved as submitted by the applicant. 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IXJ the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure ofthe drawings to be published with the abstract is Figure No. 1 
IXJ as suggested by the applicant. 

0 as selected by this Authority, because the applicant failed to suggest a figure. 

0 as selected by this Authority, because this figure better characterizes the invention. 

b. 0 none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (frrst sheet) (July 2009) 

I>OCKETED 

By fS 
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INTERNATIONAL SEARCH REPORT I International application No. 
PCT !US2012/022634 

A. CLASSIFICATION OF SUBJECT MATTER 

' 
A61B 5/02(2006.01)i, A61B 5/026(2006.01)i, A61B 5/083(2006.01)i, A61B 5!1455(2006.01)i 

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

-B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61B 5/02; A61B 7/04; A61B 5/08; A61B 7/00; A61B 5/1455; H04B 17/02 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulte.d during the international search (name of data base and, where practicable, search terms used) 
eKOMPASS(KIPO internal) & Keywords:physiological, sensor, filter, enviromnental, ambient 

c. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A US 2007-0165872 A1 (KEITH BRIDGER et a!.) 19 July 2007 1-52 

See abstract, paragraphs [0072]-[0073],[0077]-[0078], claims 43-52, 
and figures 10-12. 

A US 2007-0213020 A1 (PINCHAS NOVAC) 13 September 2007 1-52 

See abstract, paragraphs [0027]-[0028],[0051]-[0052], claim 1, and figures 1, 
5. 

A US 05143078 A (~~THER; BRUCE C. et al.) 01 September 1992 1-52 

See abstract, column 2, line 59- column 3, line 15, claim 1, and figure 1. 

A US 2008-0154105 A1 (LE~~y CHARLES) 26 June 2008 1-52 

See abstract, paragraphs [0004]-[0006],[0033]-[0039], claims 1,9, 
and figures 4,5. 

D Further documents are listed in ~he_-continuation of Box C. ~ See patent family annex. -· ---
* Special categories of cited documents: . _ urn later document published after the international filing. date or priori!Y 
"An document defining the general state ofthe art which is not considered date and not in conflict with the application but cited to understand -

to be of particular relevance the principle or theory underlying the invention 
liEU earlier application or patent but published on or after the international II XII document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
"L". document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of citation or other nyu document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

11011 document referring to an oral disclosure, use, exhibition or other combined with one or more othet such documents,such combination 
means being obvious to a person skilled in the art 

upu document published prior to the international filing date but later 11&11 document member of the same patent family 
than the priority date claimed 

Date of the actual completion ofthe international search Date of mailing of the international search report 

31 JULY2012 (31.07.2012) 22 AUGUST 2012 (22.08.2012) 
Name and mailing address of the ISA/KR Authorized officer 

~ 
Korean Intellectual Property Office 
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan KIM TaeHoon -
City, 302-701, Republic ofKorea 

Facsimile No. 82-4 2-4 72-7140 Telephone No. 82-42-481-5728 -
Fonn PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

Information on patent family members PCT /US2012/022634 

Patent document Publication Patent family Publication 
cited in search report date member(s) date 

I 

US 2007-0165872 A1 19.07.2007 None 

US 2007-0213020 A1 13.09.2007 EP 1832227 A1 12.09.2007 
us 7988638 82 02.08.2011 

US 05143078 A 01 .09.1992 JP 01-037933 A 08.02.1989 
JP 02-628690 82 18.04.1997 
jp 2628690 82 09.07' 1997 

US 2008-0154105 A1 26.06.2008 WO 2008-080043 A1 03.07.2008 

I 

::-.: .. 
--. -

I 

Form PCT/ISA/210 (patent family annex) (July 2009) 
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PCT /US20 12/022634 

PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. 

P.O. BOX 37428 RALEIGH NC 27627 USA 

Appli9ant's or agent's file reference 

9653-11-WO 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(day/month/year) 22 AUGUST 2012 (22.08.2012) 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 'International filing date (day/month/year) 

PCT!US2012/022634 26 JANUARY 2012 (26.01.2012) I 
Priority date( day/month/year) 

27 JANUARY 2011 (27.01.2011) 

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

A61B 5/02(2006.01)i, A61B 5!026(2006.01)i, A61B 5/083(2006.01)i, A61B 5/1455(2006.01)i 

Applicant 

VALENCELL, INC. et al 

1. This opinion contains indications relating to the following items: 

~ Box No. I Basis of the opinion 

D Box No. II Priority 

D Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

D CKETED 
r~ By~~--

Datt <6{3b{lt, 

R)UTETO: 

elv\\1 o 
-+----D 
-+----0 
-+----D 

IX] Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international prelimi!iMy examination is made, this opinion will be considered to be a written opin~n ofthe 
International Preliminary Examining _Authority ("IPEA") except that this does not apply where the applicant choo~ an Authority 
other than this one to be the !PEA and the chosen !PEA has notified the International Bureau under Rule 66.lbis(b) that.written 
opinions of this International Searching-Authority will not be so considered. 

\ 
Ifthis opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the 
!PEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing 
ofFonn PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCTIISN220. 

Name and mailing address of the ISA/KR 
· Korean Intellectual Property Office 

189 Cheongsa-ro, Seo-gu, Daejeon 
Metropolitan City, 302-701, 
Republic ofKorea 

Facsimile No. 82-42-472-7140 

Form ~CT/ISA/237 (cover sheet) (July 2011) 

Date of completion of this opinion Authorized officer 

31 JULY 2012 (31.07.2012) KIM TaeHoon 

Telephone No.82-42-481-5728 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

ISJ the international application in the language in which it was filed 

International application No. 

PCT /US2012/022634 

D a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

· 3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 

D onpaper 

D in electronic form 

b. time of filing or furnishing 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I)( July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT IUS2012/022634 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. 

2. 

Statement 

Novelty (N) Claims 1-52 

Claims NONE 

Inventive step (IS) Claims 1-52 

Claims NONE 

lndustrial applicability (IA) Claims 1-52 

Claims NONE 

Citations and explanations : 

Reference is made to the following documents: 

Dl: US 2007-0165872 A1 (KEITH BRIDGER et al.) 19 July 2007 
D2: US 2007-0213020 A1 (PINCHAS NOVAC) 13 September 2007 
D3: US 05143078 A (MATHER; BRUCE C. et al.) 01 September 1992 
D4: US 2008-0154105 A1 (LE~MY CHARLES) 26 June 2008 

2.1 Novelty and Inventive Step 
2.1.1 Claim 1 

I 

YES 

NO 

YES 

NO 

YES 

NO 

The subject matter of claim 1 differs from these prior art documents in that claim 1 comprises p. 
filter that attenuates time-varying environmental interference from the energy response signal, 
wherein the time-varying environmental interference is caused by one or more of the following 
sunlight, ambient light, airflow, and temperature. And it is not obvious to a person skilled in the art 
by the documents, taken alone or in combination. Therefore, claim 1 meets the requirements of 
PCT Article 33(2) and (3) with respect to novelty and inventive step. 

2.1.2 Claim 26 
The subject matter of claim 26 differs from these prior art documents in that claim 26 comprises 
processing the first and second energy response signals via a filter to produce a processed 
energy response signal that is associated with a physiological condition of the subject, wherein 
the filter attenuates time-varying environmental interference caused by one or more of the 
following: sunlight, ambient light, airflow, and temperature. And it is not obvious to a person 
skilled in the art by the documents, taken alone or in combination. Therefore, claim 26 meets the 
requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step. 

2.1.3 Claim 34 · 
The subject matter of claim 34 differs from these prior art documents in that claim 34 comprises a -
'filter that attenuates time-varying environmental interference from the energy response signal, 
wherein the time-varying environmental interference is caused by one or more of the following 
sunlight, ambient light, airflow, and temperature. And it is not obvious to a person skilled in the art 
by the documents, taken alone or in combination. Therefore, claim 34 meets the requirements of 
PCT Article 33(2) and (3) with respect to novelty and inventive step. 

2.1.4 Claim 42 
The subject matter of claim 42 differs from these prior art documents in that claim 42 comprises 
an optical filter overlying at least a portion of the optical detector, wherein the optical filter is 
configured to attenuate light at one or more selected wavelengths, and a filter to attenuates 
time-varying environmental interference from the energy response signal. Aqd it is not obvious to 
a person skilled in the art by the documents, taken alone or in combination. Therefore, claim 42 
meets the requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step. 

Continued on Supplemental Box 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplement'al Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box V 

2.1.5 Claims 2-25,27-33,35-41,43-52 

International application No. 

PCT/US2012/022634 

Claims 2-25,27-33,35-41,43-52 are dependent on claims 1 ,26,34, and 42, respectively, and 
therefore meet the requirements of PCT Article 33(2) and (3). 

2.2 Industrial Applicability 
Claims 1-52 are industrially applicable under PCT Article 33(4). 

Form PCT/ISA/237 (Supplemental Box) (July 2011) 
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PCT/US20 10/021936 
PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

MYERS BJGEL SIBLEY & SAJOVEC, P.A. 

P.O. BOX 37428 RALEIGH NC 27627 USA 

Applicant'.s or agent's file reference 

9653-8-WO 

International application No. 

PCT/US2010/021936 
Applicant 

V ALENCELL, INC. et al 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCffiNG AUTHORITY, OR THE DECLARATION 

(PCT Rule 44,1) 

Date of mailing 
(day/month/year) 30 JULY 2010 (30.07.2010) 

FOR FURTHER ACTION See paragraphs 1 and 4 below 

International filing date 
(day/month/year) 

25 JANUARY 2010 (25.01.2010) 

1. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date oftransmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Co1ombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed Instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.0 II. 

2. D The applicant is hereby notified that no international search report wlll be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of(an) additional fce(s) under Rule 40.2, the applicant is notified that: 
0 the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching 
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated 
Offices unless an international preliminary examination report has been or is to be established. Following the 

expiration of 30 months from the priority date, these comments will also be made available to the public, 

Shortly after the expiration of 18 montbs from the priority date, the intemational application will be published by the 
International But·eau, If the applicant wishes to avoid or postpone publication, a nottce of withdrawal ofthe 
international application, or of the priority claim, must reach the International Bureau before the completion of the 
technical preparations for International publication (Rules 90bis. 1 and 90bis.3). 

Within 19 montbs fi·om the priol'ity date, but only in respect of some designated Offices, a demand for intern tion(!IOC r-E.TED 
preliminary examination must be filed ifthe applicant wishes to postpone the entry into the national phase 1m '1 30 ~ 
months fi·om the priority date (in some Offices even later); otherwise, the applicant must, within 20 months f oll!)}Pe 1 

priority date, perform the prescribed acts for entry into the national phase before those designated Offices, · --~· -: 
I~ re~pect of other designated Offices, the time limit of 30 montbs (or later) will apply even if no demand is led ale G ./I JL 
wtthm 19months. IU -·~!'-- ---1, 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html nd th~<._ J' ·r.;· •
1
.
0 PCT Applicant's Guide, National Chapters. Rul ~:~ : 

Name and mailing address of the ISAIKR 
Korean Intellectual Property Office 
Government Complex-DaeJeon, 139 Seonsa-ro, 
Seo-gu, Daejeon 302-701, Republic ofKorea 

Facsimile No. 82-42-472-7140 
Form PCT/ISN220 (Draft for Consultation. July 2010) 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42-481-8752 

. ~j)- 0 
e::: l.Ul eJ! c·l f51P1<:::::::~ . 

~~~~ 0 
~~~.=~~0 
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*Attention 

Copies of the documents cited In the International search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing ofthe international searclt report. 

http://www.kipo.go.kr/en/ =>Patent Search=> PCT-Service 

ID : PCT International application number 
PW : 064B189G 

Inquiries related to PCT International Search Report or Written Opinion prepared by IGPO as an lntemational 
Searching Authority can be answered not only by KIPO but also tln:ough IPKC (Intellectual Property Korea 
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage: http://www.ipkcenter.com 
Email: ipkc@ipkcenter.com 
Phone: + 1 703 3 88 1066 
Fax: +1 703 388 1084 

Notes to Form PCT/ISA/220 (Draft for Consultation, July 2010) 
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PCT/US2010/021936 
PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 
FOR FURTHER 

ACTION 
see Form PCT/ISA/220 

9653-8-WO as well as, where applicable, item 5 below. 

International application No. 

PCT IUS201 0/021936 
Applicant 

V ALENCELL, INC. et al 

International filing date (day!monthlyem~ 

25 JANUARY 2010 (25.01.2010) 

(Earliest) Priority Date (daylmonthlyem~ 

25 FEBRUARY 2009 (25.02.2009) 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18, A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

0 It is also accompanied by a copy of each prior art document cited In this report. 

1, Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

k8J the international application in the language in which it was filed 

0 a translation of the international application into . , which is the language of a 
translation furnished for the purposes of international search (Rules l2.3(a) and 23. 1(b)) 

b. D This international search report has been established taking into account the rectification of an obvious mistal(e 
authorized by or rmtified to this Authority under Rule 91 (Rule 43,6b/s(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Cc1·tain claims were found unsearchable (See Box No. II) 

3. 0 Unity of invention is lacldug (See Box No. Ill) 

4. With regard to the title, 

I:8J the text is approved as submitted by the applicant. 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstl'act, 

I:8J the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure ofthe drawings to be published with the abstract is Figure No. 4A 

k8J as suggested by the applicant. 

F D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Allthority, because this figure better characterizes the invention, 

b. 0 none of the figure Is to be published witllthe abstract. 

Form PCT/ISA/21 0 (flrst sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT rlntemational applic~tion No. 
PCT/US2010/021936 

A. CLASSIFICATION OF SUBJECT MATTER 

A61B 5100(2006.01)11 A61B 5/02(2006, 01)1 

According to International Patent Classiflc~tion (IPC) or to both national classiflc~tion and !PC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61B 5/00 

Documentation searched other th~n minimum document~tfon to the exte11t th~t S\\Ch documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulted during the international search (n~me of d~ta b~e and, where practicable, sc~rch terms used} 
eKOMPASS(KIPO intern~!) & Keywords: ear, sensor, monitor, means, detach, removable 

c. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant p~ssages Relevant to claim No. 

X US 2008-0146890 A1 (LEBOEUF STEVEN FRANCIS et al.) 19 June 2008 1-17,22-33 

A See abstract: Page 5 paragraph 0065 - 0066; claim 1 and figure 1 18-21 

A US 2004-0054291 A1 (CHRISTIAN SCHULZ et al.) 18 March 2004 1-33 
See abstract: Page 2 paragraph 0034; claim 1 and figure 2 

A US 2005-0148883 A1 (PETER V. BOESEN) 07 July 2005 1-33 
See abstract: claims 30-40 

D Further documents are listed in the continuation of Box C. lZl See patent family annex. 

• Special categories of cited documents: "T" later document published after the international filing date or priority 
II All document defining the general state of the art which is not considered date 811d not in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 
"En earlier application or patent but published on or after the international nxll doc11menl of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve 811 inventive 
11111 document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of citation or other ••yu document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination 
means being obvious to a person skilled in the art 

up II document published prior to the International filing date but later "&" document member of the same patent family 
than the priority date claimed 

Date ofthe actual completion of the international search Date of mailing of the international search report 

30 JULY 2010 (30.07.2010) 30 JULY 2010 (30.07.2010) 
Name und mailing address of the ISA/KR Authorized officer -

G Korean Intellectual Property Office 

fll
0 

RYU,SIUNG \ Govermnent Complex-Daejeon, 139 Seonsa-ro, Seo-
l,_ c ~jl) gu, Daejeon 302-701, Republic ofKorea 

Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5980 ,____,_, 
Fonn PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 
Information on patent family members PCT/US20 10/021936 

Patent document Publication Patent family Publication 
cited in search report date member(s) date 

US 2008-0146890 A1 19.06.2008 EP 2094152 A1 02.09.2009 
WO 2008-088511 A1 24.07.2008 

US 2004-0054291 A1 18.03. 2004 us 7341559 82 11.03.2008 

US 2005-0148883 A1 07.07.2005 AU 3851401 A 12. 11.2001 
us 6852084 81 08.02.2005 

Form PCT/ISA/210 (patent family annex) (July 2009) 
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PCTIUS2010/021936 

PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. PCT 
P.O. BOX 37428 RALEIGH NC 27627 USA WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bls.l) 

Date ofmaillng 
(day/month/year) 30 JULY 2010 (30.07.2010) 

Applicant's or agent's file reference 

9653-8-WO 
FOR FURTHER ACTION 

See paragraph 2 below 

Intemational application No. llntemational filing date (day/month/year) 

PCTIUS2010/021936 25 JANUARY 2010 (25.01.2010) I 
Priority date(daylmonthlyear) 

25 FEBRUARY 2009 (25.02.2009) 
lntemational Patent Classification (IPC) or both national classification and !PC 

A61B 5100(2006,01)1, A61B 5102(2006.01)1 

Applicant 

V ALENCELL, INC. et al 

1. This opinion contains indications relating to the following items: 

~ Box. No. I Basis ofthe opinion 

D Box No. II Priority 

0 Box. No. III Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

~ Box No. V 

D Box No. VI 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

0 Box No. VII Certain defects in the intemational application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
!fa demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the !PEA and the chose11 !PEA has notified the International Bureau under Rule 66. lbls(b) that written 
opinions of this lntemational Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
!PEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing 
of Form PCT!ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For f\1rther details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/KR 

B 
Korean Intellectual Property Office 
Govemment Complex-Daejeon, 139 
Seonsa-ro, Seo-gu, Daejeon 302 
-701, Republic ofKorea 

Facsimile No. 82-42·472-7140 

Form PCT/ISA/23 7 (cover sheet) (July 2009) 

Date of completion of this opinion Authorized officer 

30 JULY 2010 (30.07.2010) RYU,SIUNG 

Telephone No.82-42-481-5980 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No, I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

t8J the international application in the language in which it was filed 

International application No. 

PCT /US2010/021936 

0 a translation of the International application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

2. 0 This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 
0 onpaper 
0 in electronic form 

b. time of filing or filrnishlng 
0 contained in the international application as filed. 
0 filed together with the international application in electronic form. 
D fttrnished subsequently to this Authority for the purposes of search. 

4. 0 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as flied, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I)( July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US2010/021936 

Box No. V Reasoned statement under Rule 43bls.l(a)(l) with regard to novelty, Inventive step or Industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 

18·21 
------------------------------------------ YES 
1-17,22-33 --~------------------------------------- NO 
18·21 
----------------------------------------YES 
1-17,22-33 
~~~~--------------------------------- NO 
1-33 

NONE 
----------------------------------------- YES 
_______________________________________ NO 

2. Citations and explanations : 

Reference is made to the following documents: 

01: US 2008-0146890 Al 
02: US 2004-0054291 Al 
03: US 2005-0148883 A1 

(1) Novelty and Inventive Step 

D1, which is considered to represent the most relevant state of att, discloses a apparatus and its system, the 
apparatus comprising: a housing configured to be attached to the body of a person, at least one physiological 
sensor, at least one environmental sensor, a signal processor and a transmitter. 

1) Claims 1-17, 22-33 

The subject matter of claims 1, 22, 33 compose a housing configured to be attached to a body, a physiological 
sensor. If the citation document D1 which is most similar to the subject Invention is compared, all of these 
technical features are disclosed. And moreover the effects of these technical features are also the same as 
those of the citation document DI. Therefore, claims 1, 22, 33 of this application do not meet PCT Attlcle 
33(2) which is the requirement of novelty, Therefore, claims 1, 22, 33 are considered to lack novelty. 

The additional features of claims 2-17, 23-32 are disclosed In Dl(see Page 7 paragraph [0074]. claim I 
and Fig. 1), Therefore, the subject matters of claims 2-17, 23-32 are neither novel nor Inventive In view of 
Dl, and do not satisfy the criteria set f01th in PCT Article 33(2) and 33(3). 

2) Claims 18-21 

The subject matter of claim 18 differs from these prior att documents in that It Includes updating fh~etion. 
And it is not obvious to a person skilled in the art by the documents, taken alone or in combination. Therefore, 
claim 18 meets the requirements ofPCT Atticle 33(2) and (3) with respect to novelty and inventive step. 

Claims 19-21 are dependent on claim 18 and therefore meet the requirements ofPCT Article 33(2) and (3). 

(2) Industrial Applicability 
Claims t-33 are industrially applicable under PCT Atticle 33(4), 

Fonn PCT/ISA/237 (Box No, V) (July 2009) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

O PCT!US2010/024922 
.9~ ') ~ 

ck 1 .. · 
f) ;1 7 f) • 

L • 4 _") 

To: 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. 

P.O. BOX 37428 RALEIGH NC 27627 USA 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

c---~~------~-c_T __ R_ui_e_44_.I_) ________ ~~DOCKETED 
Date of mailing .,. Ao. 

(day/month/year) 16 SEPTEMBER 2010 (16.09.2010) By YIJ 

~A=p=p~l~ic=an=t~'s=o=r=a=ge=n=t,=s~fi=le=r=efl~e=re=n=c=e====================~------------------------------------~~~U~;ae ~~ 
9653-9-WO 

FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. 

PCT IUS20 10/024922 

International filing date 
(day/month/year) 

r OUTETO: 

22 FEBRUARY 2010 (22.02.2010 ~Jf~ ~ D 
rA~p-p~l~ic-an-t------------------------------------~~----------------------------~--------~-----4--~~·--- D 

V ALENCELL, INC. et al -'--~- 0 

1. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004. 9.011. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to' any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 
D the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching 
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated 
Offices unless an international preliminary examination report has been or is to be established. Following the 
expiration of30 months from the priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avmd or postpone publication, a notice of withdrawal of the 
international application, or of the priority claim, must reach the International Bureau before the completion of the 
technical preparations for international publication (Rules 90bis.1 and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until30 
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the 
priority date, perform the prescribed acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of30 months (or later) will apply even if no demand is filed 
within 19months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/KR 

() 

Korean Intellectual Property Office 
Government Complex-Daejeon, 139 Seonsa-ro, 
Seo-gu, Daejeon 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42-481-8752 

0 
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*Attention 

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing of the international search report. 

http://www.kipo.go.kr/en/ =>Patent Search=> PCT -Service 

ID : PCT international application number 

PW: OQOlXZVB 

Inquiries related to PCT International Search Report or Written Opinion prepared by !GPO as an 
International Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual 
Property Korea Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage; http://www.ipkcenter.com 
Email: ipkc@ipkcenter.com 
Phone: + 1 703 3 88 1066 
Fax: +1 703 388 1084 

Notes to Form PCT/ISA/220 (July 2010) 
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PCT!US2010/024922 
PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 
FOR FURTHER 

ACTION 
see Form PCT/ISA/220 

9653-9-WO as well as, where applicable, item 5 below. 

International application No. 

PCT /US201 0/024922 
Applicant 

VALENCELL, INC. et al 

International filing date (day/month/year) 

22 FEBRUARY 2010 (22.02.2010) 

(Earliest) Priority Date (day/month/year) 

25 FEBRUARY 2009 (25.02.2009) 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

0 It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

~ the international application in the language in which it was filed 

0 a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Ru1e 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (See Box No. II) 

3. D Unity of invention is lacking (See Box No. Ill) 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure ofthe drawings to be published with the abstract is Figure No. 1 
~ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (frrst sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT I International application No. 
PCT /US201 0/024922 

A. CLASSIFICATION OF SUBJECT MATTER 

A61B 5!02(2006.01)i, A61B 5/01(2006.01)i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61B 5/02; A61B 5/05; A61B 5/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
eKOMPASS(KIPO internal) & Keywords: physiological, matabolic, ear, headset 

c. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A US 2004-0034289 A1 (ERIC TELLER et al.) 19 February 2004 1-38 
See paragraph [0031]- paragraph [0034]; claims 1-71 and figures 1-3. 

A US 2008-0146892 A1 (LEBOEUF STEVEN FRANCIS et al.) 19 June 2008 1-38 
See paragraph [0006] - paragraph [0163]; claims 1-19 and figures 1-7. 

A US 2007-0083095 A1 (ANTHONY RIPPO et al.) 12 April 2007 1-38 
See abstract and claims 1-4. 

D Further documents are listed in the continuation of Box C. ~ See patent family annex. 

* Special categories of cited documents: tiT II later document published after the international filing date or priority 
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 
"E" earlier application or patent but published on or after the international uxn document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
uLu document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of citation or other nyu document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

11QII document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination 
means being obvious to a person skilled in the art 

npu document published prior to the international filing date but later "&" document member of the same patent family 
than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

15 SEPTEMBER2010 (15.09.2010) 16 SEPTEMBER 2010 (16.09.2010) 
Name and mailing address ofthe ISA/KR Authorized officer 

@ 9 Korem l•t<lle~"'l Property Offi~ 
Government Complex-Daejeon, 139 Seonsa-ro, Seo- PARK, TAE WOOK 
gu, Daejeon 302-701, Republic ofKorea 

Facsimile No. 82-42-4 72-7140 Telephone No. 82-42-481-8226 

Form PCTIISN210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

Information on patent family members PCT /US201 0/024922 

Patent document Publication Patent family Publication 
cited in search report date member(s) date 

US 2004-0034289 A1 19.02.2004 AU 2002-330965 A1 24.02.2003 
BR 0211760 A 13.10.2004 
CA 2454655-A1 20.02.2003 
EP 1414340 A2 06.05.2004 
IL160079DO 20.06.2004 
JP 2004-538066 T 24.12.2004 
JP 4283672 82 24.06.2009 
MX PA04001055A 20.05.2004 
US 2002-019586 A1 14.02.2002 
US 2006-122474 A1 08.06.2006 
US 2007-173705 A1 26.07.2007 
us 7261690 82 28.08.2007 
wo 0301-5005A2 20.02.2003 
WO 0301-5005A3 18.12.2003 

US 2008-0146892 A1 19.06.2008 None 

US 2007-0083095 A1 12.04.2007 US 2007-0083092 A1 12.04.2007 

Form PCT/ISA/210 (patent family annex) (July 2009) 
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PCT /US201 0/024922 

PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. PCT 
P.O. BOX 37428 RALEIGH NC 27627 USA WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(day/month/year) 16 SEPTEMBER 2010 (16.09.2010) 

Applicant's or agent's ftle reference 

9653-9-WO 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 'International filing date (day/month/year) 

PCTIUS2010/024922 22 FEBRUARY 2010 (22.02.2010) 
j Priority date( day/month/year) 

j25 FEBRUARY 2009 (25.02.2009) 

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

A6IB 5/02(2006.01)i, A61B 5/01 (2006.0I)i 

Applicant 

V ALENCELL, INC. et al 

1. This opinion contains indications relating to the following items: 

l':8J Box No. I Basis of the opinion 

0 Box No. II Priority 

0 Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe 
International Preliminary Examining Authority ("!PEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen !PEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the 
!PEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing 
of Form PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Fonn PCT/ISA/220. 

3. For· further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISAIKR Date of completion of this opinion Authorized officer 

_@ G K"''" Ioto\loo""I Property Of!ko 
Government Complex-Daejeon, 139 15 SEPTEMBER 2010 (15.09.2010) PARK, TAEWOOK 
Seonsa-ro, Seo-gu, Daejeon 302 
-701, Republic ofKorea 

Facsimile No. 82-42-4 72-7140 Telephone No.82-42-481-8226 

Form PCT/ISA/237 (cover sheet) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed 

International application No. 

PCTIUS2010/024922 

D a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

2. D This opinion has been established takin~ into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 

D onpaper 

D in electronic form 

b. time of filing or furnishing 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Fonn PCT/ISA/237 (Box No. I)( July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT IUS201 0/024922 

Box No. V Reasoned state.ment under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. 

2. 

Statement 

Novelty (N) Claims 1-38 

Claims NONE 

Inventive step (IS) Claims 1-38 

Claims NONE 

Industrial applicability (IA) Claims 1-38 

Claims NONE 

Citations and explanations : 

Reference is made to the following documents: 

01: US 2004-0034289 A1 (ERIC TELLER et al.) 19 February 2004 
02: US 2008-0146892 A1 (LEBOEUF STEVEN FRANCIS et al.) 19 June 2008 
03: US 2007-0083095 A1 (ANTHONY RIPPO et al.) 12 April 2007 

1. Novelty and Inventive Step 

YES 

NO 

YES 

NO 

YES 

NO 

The subject matter of claim 1 differs from these prior art documents in that it includes making an 
assessment of a physiological condition of the subject using the at least two types of 
physiological information, wherein each type of physiological information is individually 
insufficient to make the physiological condition assessment. 

The subject matter of claim 12 differs from these prior art documents in that it includes making an 
assessment of a physiological condition of the subject using the at least two types of 
physiological information and the environmental information. wherein the environmental 
information and the at least two types of physiological information are individually insufficient to 
make the physiological condition assessment, providing information to the subject about the 
physiological condition assessment via a portable device in communication with the monitoring 
device. 

The subject matter of claim 20 differs from these prior art documents in that it includes making an 
assessment of a physiological condition of the subject using the at least two types of 
physiological information and the environmental information, wherein the environmental 
information and the at least two types of physiological information are individually insufficient to 
make the physiological condition assessment, wherein the subject physiological condition is 
selected from the group consisting of: V02, V02max, metabolic zone, metabolic equivalent, 
active calories burned, total calories burned, hydration status, heart rate variability, cardiac 
response, stress level, warm up time, recovery time, activity performance level. 

And the subject matter of claims 1, 12 and 20 are not obvious to a person skilled in the art by the 
documents, taken alone or in combination. 

Therefore, claims 1, 12 and 20 meet the requirements of PCT Article 33(2) and (3) with respect to 
novelty and inventive step. 

Claims 2-11, 13-19 and 21 are dependent on claim 1, 12 or 20. Therefore they meet the 
requirements of PCT Article 33(2) and (3). 

Claims 22, 33 and 37 relate to a monitoring apparatus, a hydration status monitoring 
apparatus according to claim 1, 12 or 20. Claims 22, 33 and 37 are considered to be 
Continued on Supplemental Box 

Form PCT/ISA/237 (Box No. V) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box V 

International application No. 

PCT/US2010/024922 

novel and to involve an inventive step under PCT Article 33(2)-(3), because the subject matter of 
claim 1, 12 or 20 is considered to be novel and to involve an inventive step. 

Claims 23-32, 34-36 and 38 are dependent on claims 22, 33 and 37. Therefore they meet the requirements 
of PCT Article 33(2) and (3). 

2. Industrial Applicability 
Claims 1-38 are industrially applicable under PCT Article 33(4). 

Form PCT/ISA/237 (Supplemental Box) (July 2009) 
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PCT IUS20 10/025216 

PATENT COOPERATION TREATY 
From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

MYERS BIGEL SIBLEY & SAJOVEC, P.A. 

P.O. BOX 37428 RALEIGH NC 27627 USA 

Applicant's or agent's file reference 

9653-10-WO 

International application No. 

PCT /US201 0/025216 
Applicant 

V ALENCELL, INC. et al 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 27 SEPTEMBER 2010 (27.09.2010) 

FOR FURTHER ACTION See paragraphs 1 and 4 below 

International filing date 
(day/month/year) 

24 FEBRUARY 2010 (24.02.2010) 

1. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzetland, Facsimile No.: +41 22 338 82 70 

For more detailed instrnctions,.see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.0 11. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 
D the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching 
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated 
Offices unless an international preliminary examination report has been or is to be established. Following the 

expiration of 30 months from the priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal ofthe 
international application, or ofthe priority claim, must reach the International Bureau before the completion of the 
technical preparations for international publication (Rules 90bis.1 and 90bis.3). 

Within 19 months fi·om the priority date, but only in respect of some designated Offices, a demand for intet.,.·n;:;a;;ti.;on;;;a;;.;l~--f~e=A>""flJ~., 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase u 1 • 

months from the priority date (in some Offices even later); otherwise, the applicant must, within20 months fromlt\GCK-1 ED 
priority date, perform the prescribed acts for entry into the national phase before those designated Offices. t 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand i fil§y· ~ __ ~ 
within 19months. 11 lJ1_ 
For details about the applicable time limits, Office by Office, see www.wipo.int/pct!en/texts/time_limits,ht I Pn~t~ O 

PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/KR 

G Korean Intellectual Property Office 
Government Complex-Daejeon, 139 Seonsa-ro, 
Seo-gu, Daejeon 302-701, Republic ofKorea 

Facsimile No. 82-42-472-7140 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42-481-87 52 
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*Attention 

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing of the international search report. 

http://www.kipo.go.kr/en/ =>Patent Search=> PCT-Service 

ID : PCT international application number 

PW : DA6ETQW8 

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International 
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea 
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage: http://www.ipkcenter.com 
Email: ipkc@ipkcenter.com 
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0 a translation of the international application into . , which is the language of a 
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b. D This international search report has been established taking into account the rectification of an obvious mistake 
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c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 
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4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 1 
~ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 
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b. 0 none of the figure is to be published with the abstract. 
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A US 2004-0242976 A1 (MARCIO ~~C ABREU) 02 December 2004 1-44 
See abstract, paragraphs 328~396, and figures 13,26,38 
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A61B 5/0402(2006.01)1, A61B 5/0476(2006.01)1, A61B 5/0496(2006.01)1, A61B 5/0408(2006.01)1, A61B 510478(2006.01)1 

Applicant 

V ALENCELL, INC. et al 

1. This opinion contains indications relating to the following items: 

k8J Box No. I Basis of the opinion 

D Box No. II Priority 

D Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

~ Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the !PEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing 
ofFonn PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Fonn PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/KR 

B 
Korean Intellectual Property Office 
Government Complex-Daejeon, 139 
Seonsa-ro, Seo-gu, Daejeon 302 
-701, Republic ofKorea 

Facsimile No. 82-42-472-7140 
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Date of completion of this opinion Authorized officer 

17 SEPTEMBER20!0 (17.09.2010) Kim, Sae Byul 

Telephone No.82-42-481-8543 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed 

International application No. 

PCTIUS2010/025216 

D a translation of the international application into , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3( a) and 23 .I (b)) 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 

D onpaper 

D in electronic form 

b. time of filing or furnishing 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D fhrnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I)( July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US2010/025216 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 

1-44 ______________________________________ YES 

NONE NO --------------------------------------
1-44 

NONE 

______________________________________ YES 

______________________________________ NO 

1-44 YES 

NONE 
-------------------------------------­
______________________________________ NO 

2. Citations and explanations : 

Reference is made to the following documents: 

D1: US 2008-0146890 A1 (STEVEN FRANCIS LEBOEUF et al.) 19 June 2008 
D2: US 2005-0148883 A1 (PETER V. BOESEN) 07 July 2005 
D3: US 2006-0084878 A1 (MATTHEW JOHN BANET et al.) 20 April 2006 
D4: US 2004-0242976 A1 (MARCIO MARC ABREU) 02 December 2004 

D1 discloses that wearable apparatus for monitoring various physiological and 
environmental factors are provided. Real-time, noninvasive health and environmental 
monitors include a plurality o{ compact sensors integrated within small, low-profile 
devices, such as earpiece modules. Physiological and environmental data is collected and 

wirelessly transmitted into a wireless network, where the data is stored and/or processed. 

D2 discloses that sensing and transmitting physiological pressures and body temperatures. 
The device includes a transducer and a transmitter. The transmitter is adapted to 
broadcast a signal which is modulated by the output of a transducer. The transmitter is 
also adapted to limit the power of theoutput signal. The method includes transducing a 
physiological parameter and broadcasting a signal which is modulated by the transduced 
parameter. The power of the output signal is limited so that the signal will attenuate 

within a predetermined distance. 

(continued on the Supplemental Box) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VIII Certain observations on the international application 

Intemational application No. 

PCT/US2010/025216 

The following observations on the clarity ofthe claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claim 17 relates to the monitoring apparatus, but claims 28-29 dependant on claim 17 relate to the headset. As claims 28-29 do not 
meet the requirement ofPCT Article 6 in that the matter for which protection is sought is not clearly defined. 

Fonn PCT/ISA/237 (Box No. VIII) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

(continued on the Supplemental Box) 

(Box No. V) 

International application No. 

PCT /US201 0/025216 

D3 discloses that a system for measuring blood pressure from a patient that includes: 1) an 
optical module featuring systems for measuring signals from the patient, serial 
communication, and power management; 2) an external computing device configured to 
attach to the optical module,supply power to the optical module, and receive information 
from the optical module through the system for serial communication; and 3) an 
algorithm, operating on the external computing device, that processes information 
received through the system for serial communication to determine the patient's blood 
pressure. 

D4 discloses that support structures for positioning sensors on a physiologic tunnel for 
measuring physical, chemical and biological parameters of the body and to produce an 
action according to the measured valueof the parameters. The support structure includes a 
sensor fitted on the support structures using a special geometry for acquiring continuous 
and undisturbed data on the physiology of the body. Signals are transmitted to a remote 
station by wireless transmission' such as by electromagnetic waves, radio waves, infrared, 
sound and the like or by being reported locally by audio or visual transmission. The 
physical and chemical parameters include brain function, metabolic function, 
hydrodynamic function, hydration status, levels of chemical compounds in the blood, and 
the like. The support structure includes patches, clips, eyeglasses, head mounted gear and 
the like, containing passive or active sensors positioned at the end of the tunnel with 
sensing systems positioned on and accessing a physiologic tunnel. 

(continued on the next page) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

(the previous page) 

I. Novelty and Inventive Step 

Claim 1: 

International application No. 

PCT/US2010/025216 

D1-D4 disclose wearable apparatus for monitoring various physiological and 
environmental factors are provided, the difference of claim 1 from D1-D4 is that D1-D4 
do not disclose or teach: measure at least one neurological and/or cardiopulmonary 
function of the subject. Moreover, the difference is not obvious for a person skilled in the 
art even with any combination of D1-D4. Therefore, claim 1 is considered to be novel 

under PCT Article 33(2) and to involve an inventive step under PCT Article 33(3). 

Claims 2-16: 
Claims 2-16 are also considered to be novel under PCT Article 33(2) and to involve an 

inventive step under PCT Article 33(3) as they are dependent claims depending on claim 1. 

Claim 17: 
D1-D4 disclose wearable ~pparatus for monitoring various physiological and 
environmental factors are provided, the difference of claim 17 from D1-D4 is that D1-D4 
do not disclose or teach: measure at least one neurological and/or cardiopulmonary 
function of the subject. Moreover, the difference is not obvious for a person skilled in the 
art even with any combination of D1-D4. Therefore, claim 17 is considered to be novel 

under PCT Article 33(2) and to involve an inventive step under PCT Article 33(3). 

Claims 18-29: 
Claims 18-29 are also considered to be novel under PCT Article 33(2) and to involve an 
inventive step under PCT Article 33(3) as they are dependent claims depending on claim 

17. 

(continued on the next page) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplementalllox 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

(the previous page) 

Claim 30: 

International application No. 

PCT /US20 10/025216 

D1-D4 disclose wearable apparatus for monitoring various physiological and 
environmental factors are provided, the difference of claim 30 from D1-D4 is that D1-D4 
do not disclose or teach: measure at least one neurological and/or cardiopulmonary 
function of the subject. Moreover, the difference is not obvious for a person skilled in the 
art even with any combination of D1-D4. Therefore, claim 30 is considered to be novel 

under PCT Article 33(2) and to involve an inventive step under PCT Article 33(3). 

Claims 31-37: 
Claims 31-37 are also considered to be novel under PCT Article 33(2) and to involve an 
inventive step under PCT Article 33(3) as they are dependent claims depending on claim 

30. 

Claim 38: 
D1-D4 disclose wearable apparatus for monitoring various physiological and 
environmental factors are provJded, the difference of claim 38 from D1-D4 is that D1-D4 
do not disclose or teach: measure at least one neurological and/or cardiopulmonary 
function of the subject. Moreover, the difference is not obvious for a person skilled in the 
art even with any combination of D1-D4. Therefore, claim 38 is considered to be novel 

under PCT Article 33(2) and to involve an inventive step under PCT Article 33(3). 

Claims 39-41: 
Claims 39-41 are also considered to be novel under PCT Article 33(2) and to involve an 
inventive step under PCT Article 33(3) as they are dependent claims depending on claim 

38. 

(continued on the next page) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

(the previous page) 

Claim 42: 

lntemational application No. 

PCT /US20 10/025216 

Dl-D4 disclose wearable apparatus for monitoring various physiological and 
environmental factors are provided, the difference of claim 42 from Dl-D4 is that Dl-D4 
do not disclose or teach: detecting neurological and/or cardiopulmonary function 
information from the subject via electrodes attached to a headset worn by the subject. 
Moreover, the difference is not obvious for a person skilled in the art even with any 
combination of Dl-D4. Therefore, claim 42 is considered to be novel under PCT Article 

33(2) and to involve an inventive step under PCT Article 33(3). 

Claims 43-44: 
Claims 43-44 are also considered to be novel under PCT Article 33(2) and to involve an 
inventive step under PCT Article 33(3) as they are dependent claims depending on claim 

42. 

II. Industrial applicability 

The industrial applicability of claims 1-44 is self-evident in the sense of PCT Article 33(4) 

because the subject matter claimed can be made or used in industry. 

Form PCT/ISA/237 (Supplemental Box) (July 2009) 
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Total Files Size (in bytes) 43991943 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No. 9653-7TSCT5 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: LeBoeuf et al. Confirmation No. 8375 
Application No.: 14/484,585 Examiner: Fuller, Rodney Evan 
Filing Date: September 12, 2014 Group Art Unit: 2852 
For: Wearable Light-Guiding Devices For Physiological Monitoring 

Date: January 20, 2015 
Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL 
Sir: 

Attached is an Information Disclosure Statement listing of documents, together with a copy of any 

listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S. 

patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii). 

D In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed: 

D (1) within three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d); 

D (2) within three months of the date of entry of the national stage as set forth in §1.491 in an 

international application; 

D (3) before the mailing of a first Office Action on the merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under §1.114. 

[8J In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a 

notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is 

accompanied by Q.!1! of the following: 

D (1) The statement specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in the information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; .Q! 

D No item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure statement was known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; .Q! 

1Z1 (2) The fee set forth in §1.17(p); 
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In re: LeBoeuf et al. 
Application No.: 14/484,585 
Filing Date: September 12, 2014 
Page 2 of2 

D In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by 

both of the following: 

D (1) The statement specified under 37 CFR 1.97(e), as follows: 

D That each item of information contained in the information disclosure statement 

was first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; .Q! 

D That no item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure statement was known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; and 

D (2) The fee set forth in §1.17(p); 

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a 

representation that a search has been made. 

In accordance with_ 37 CFR 1.97(h), the information disclosure statement shall not be construed to 

be an admission that the information cited in the statement is, or is considered to be, material to patentability 

as defined in §1.56(b). 

~ The Director is hereby authorized to charge the fee specified in 37 C. F. R. § 1.17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

D No fee is believed due. However, the Director is hereby authorized to charge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Customer Number 20792 
Myers Bigel Sibley & Sajovec, P.A. 
P.O. Box 37428, Raleigh, NC 27627 
919-854-1400 
919-854-1401 (Fax) 

Respectfully submitted, 

/1'116~S 
Needham~ Boddie, II 
Registration No. 40,519 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

I hereby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with 37 CFR § 1.6(a)(4) to the U.S. Patent and Trademark Office on January 20, 2015. 

£=/6/~n~Cl 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/484,585 09/12/2014 Steven Francis LeBoeuf 9653-7TSCT5 

20792 
MYERS BIGEL SIBLEY & SAJOVEC 
PO BOX 37428 
RALEIGH, NC 27627 

Title:Wearable Light-Guiding Devices For Physiological Monitoring 

Publication No.US-20 15-0032009-A 1 
Publication Date:01/29/2015 

CONFIRMATION NO. 8375 

PUBLICATION NOTICE 

llllllllllllllllllllllll]~!l]~~~~~~~~~~~~~~~~~~~llllllllllllllllllllllllll 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20792 7590 02/02/2015 

MYERS BIGEL SIBLEY & SAJOVEC 
PO BOX 37428 
RALEIGH, NC 27627 

APPLICATION NO. FILING DATE 

14/484,585 09112/2014 

FIRST NAMED INVENTOR 

Steven Francis LeBoeuf 

TITLE OF INVENTION: Wearable Light-Guiding Devices For Physiological Monitoring 

EXAMINER 

FULLER, RODNEY EVAN 

ART UNIT PAPER NUMBER 

2852 

DATE MAILED: 02/02/2015 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

9653-7TSCT5 8375 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/04/2015 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

L Review the ENTITY STATUS shown above, If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies, 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above, 

If the ENTITY STATUS is changed from that shown above, on PART B- FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)", 

For purposes of this notice, small entity fees are l/2 the amount of undiscounted fees, and micro entity fees are l/2 the amount of small entity 
fees, 

IL PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

IlL All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Pagel of3 
PTOL-85 (Rev, 02/11) 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

20792 7590 02/02/2015 

MYERS BIGEL SIBLEY & SAJOVEC 
PO BOX 37428 
RALEIGH, NC 27627 

APPLICATION NO. FILING DATE 

14/484,585 09112/2014 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Steven Francis LeBoeuf 9653-7TSCT5 8375 

TITLE OF INVENTION: Wearable Light-Guiding Devices For Physiological Monitoring 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

FULLER, RODNEY EVAN 2852 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

600-310000 

2. For printing on the patent front page, list 

( l) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 05/04/2015 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ __ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ __ Registration No. ________________ _ 

Page 2 of3 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/484,585 09112/2014 

20792 7590 02/02/2015 

MYERS BIGEL SIBLEY & SAJOVEC 
PO BOX 37428 
RALEIGH, NC 27627 

FIRST NAMED INVENTOR 

Steven Francis LeBoeuf 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

9653-7TSCT5 8375 

EXAMINER 

FULLER, RODNEY EVAN 

ART UNIT PAPER NUMBER 

2852 

DATE MAILED: 02/02/2015 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section 1(h)(2) of the AlA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or (571 )-272-4200. 

Page 3 of3 
PTOL-85 (Rev. 02/11) 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/484,585 

Applicant(s) 
LEBOEUF ET AL. 

Notice of Allowability Examiner 
RODNEY FULLER 

Art Unit 
2852 

AlA (First Inventor to 
File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
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186. US- 2001/0049471 A1 12-06-2001 Suzukietal. 
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203. US- 5,743,260 04-28-1998 Chunq et al. 
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206. US- 5,673,692 10-07-1997 Schulze et al. 
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223. US- 4,438,772 03-27-1984 Slavin 
224. US- 4,521,499 05-19-1983 Switzer 
225. US- 4,240,882 12-23-1980 Ang et al. 
226. US- 3,595,219 07-27-1971 Friedlander et al. 

FOREIGN PATENT DOCUMENTS 
Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines, 
Initials* No. 

Country Code, Number, Kind Code (if 
MM-DD-YYYY Applicant of Cited Document Where Relevant Passages 

known) or Relevant Figures Appear 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

14/484,585 03/24/2015 

20792 7590 03/04/2015 

MYERS BIGEL SIBLEY & SAJOVEC 
POBOX 37428 
RALEIGH, NC 27627 

PATENT NO. 

8989830 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

9653-7TSCT5 8375 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Steven Francis LeBoeuf, Raleigh, NC; 
Valencell, Inc., Raleigh, NC, Assignee (with 37 CFR 1.172 Interest); 
Jesse Berkley Tucker, Knightdale, NC; 
Michael Edward Aumer, Raleigh, NC; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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APPLICATION 
, NUMBER 

14/484,585 

20792 

FILING or 
371(c) DATE 

09/12/2014 

MYERS SIGEL SIBLEY & SAJOVEC 
PO BOX 37428 
RALEIGH, NC 27627 

FIL FEE REC'D 

1600 

UNITED STATES DEPARTMENT OF CO.MMERCE 
United State~ Patent and TrBdemark Office 
Addrmt: COMMISSIONER FOR PATENTS 

P.O. Box 14~0 
Alexa11drio, VUJlinia 22313-1~~0 
www.uspto.gov 

AITY.DOCKET.NO 

9653-7TSCT5 

FILING RECEIPT 

Date Mailed: 10/22/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant(s) 

Steven Francis LeBoeuf, Raleigh, NC; 
Jesse Berkley Tucker, Knightdale, NC; 
Michael Edward Aumer, Raleigh, NC; 

· Valencell, Inc., Raleigh, NC 

Power of Attorney: The patent practitioners associated with Customer Number 2.0.Z.92 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/184,364 02/19/2014 PAT 8886269 
which is a CON of 12/691,388 01/21/2010 PAT 8700111 . 
whil;h claims benefit of 61/208,567 02/25/2009 · 
and claims benefit of61/208,574 02/25/2009 
and claims benefit of 61/212,444 04/13/2009 
and claims benefit of 61/274,191 08/14/2009 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.)- None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 10/22/2014 
page 1 of 3 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/484,585 

Projected Publication Date: 01/29/2015 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Wearable Light-Guiding Devices For Physiological Monitoring 

Preliminary Class 

250 

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the. filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the st~tus of applicant's license for foreign filing., 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b ). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and ,-
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of · , 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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Glossarv -Pilot Program-
A NEW STRATEGY FOR IMPROVING CLAIM CLARITY USING GLOSSARIES 

Still Accepting Applications! 

The Glossary Pilot Program began June 2, 2014 and will run for six months 
or until 200 petitions are granted for participation into the program. 

Benefits of Participation- Expedited Examination 
Applications accepted into this pilot p,rogram will receive expedited 

processing up to the issuance of a first Office action. 

Pilot Program Eligibility 
Acceptance into the pilot program requires that the application be classified 

in software-related technological fields that fall under the examination jurisdiction 
of USPTO Technology Centers 21 00, 2400, and 2600 or the Business Methods 

area of Technology Center 3600. 

Applications must be filed electronically using EFS-Web system and include a 
petition to make special using Form PTO/SB/436 (no petition fee is required). 

For complete information, please visit: 
www.uspto.gov /patents/init_ events/ glossary _initiative.jsp 

For questions and additional information, please contact: 

Seema Rao • Director, Technology Center 2100 
. 571-272-0800 • E-mail: Glossary@uspto.gov 
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