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1. An integrated non-invasive body worn apparatus for monitoring a vital sign

of a pregnant female during labor comprising:

at least two biopotential electrodes for contacting the skin surface of said

pregnant female on her abdomen, said electrodes being spacially

prearranged to receive surface biopotential signals comprising both a fetal

ECG signal and an EMG signal representative of myometrial activity;

an amplifier network for amplifying said fetal ECG signal and said EMG

signal received from said electrodes;

a power source for powering said monitor device; and

a thin flexible substrate comprising a unitary structure having integrated

therewith said amplifier, said at least two biopotential electrodes, said power

source, and an attachment means for securing said substrate to said pregnant

female on her abdomen upon contact therewith.

2. The apparatus of Claim 1, further comprising:

means for separating said ECG signal from said EMG signal.

3 . The apparatus of Claim 1, further comprising:

means for extracting at least one vital sign.

4. The apparatus of Claim 1, further comprising:

means for relaying at least one vital sign to a remote monitor

5 . The apparatus of Claim 4 , wherein said means for relaying a vital sign

comprises an electrical cable.

6. The apparatus of Claim 4, wherein said means for relaying a vital sign

comprises a wireless signal.

7. The apparatus of Claim 6, wherein said wireless signal comprises any of:
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a radio frequency signal, an electrical field, a magnetic field signal, an

optical signal, and an ultrasonic signal.

8. The apparatus of Claim 1, wherein said vital sign comprises any of uterine

contraction, fetal ECG, fetal heart rate, maternal ECG, maternal heart rate,

and temperature.

9. The apparatus of Claim 1, further comprising:

at least one indicator.

10. The apparatus of Claim 9, wherein said at least one indicator indicates

any of

a vital sign, status of said monitor device, a detected event, status of a

detected condition, and an alarm condition.

11. The apparatus of Claim 1 further comprising:

at least one electrode placed on the back of the abdomen of said pregnant

female.

12.The apparatus of Claim 1, said device comprising a patch for adhesive

attachment on the skin of said pregnant female,

13.The apparatus of Claim 1, wherein said device has a thickness of less

than 6

mm.

14. The apparatus of Claim 1, wherein said device is shaped to provide

surgical

access on the abdomen of said pregnant female.

15. The apparatus of Claim 1, further comprising:

a wireless sensor for receiving wireless commands from an external

instrument.



16. The apparatus of Claim 1, wherein said device is disposable after a single

use.

17. An integrated patch placed on the body of a pregnant female to obtain

two or more vital signs non-invasively, comprising:

at least two sensors contacting the surface of the skin of the pregnant

female at the abdomen, said sensors receiving two or more vital signs, one of

said sensors comprising at least a pair of biopotential electrodes for receiving

an EMG signal representing uterine activity;

an amplifier network for amplifying said vital sign signal from said sensors,

and for amplifying said EMG signals received from said biopotential

electrodes;

a processor for performing digital signal processing of said EMG signals

and a vital sign signal;

a power source for powering said monitor patch;

means for extracting at least one vital sign by said processor;

means for extracting an EMG signal pattern by said processor; and

a thin flexible substrate comprising a unitary structure having integrated

therewith said amplifier, said at least two sensors, said processor, said power

source, said means for extracting at least one vital sign by said processor;

said means for extracting an EMG signal pattern by said processor, and an

attachment means for securing said substrate to said pregnant female on her

abdomen upon contact therewith.

18. The integrated monitor patch of Claim 17, wherein said vital sign signal is

any of fetal heart rate, fetal ECG, maternal heart rate, maternal ECG, and

temperature.

19. The integrated patch of Claim 17, wherein said EMG signal pattern

comprises any of EMG burst power and EMG burst frequency.

20. The integrated monitor patch of Claim 17, further comprising:

means for relaying said at least one vital sign to an external monitor
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1. The integrated monitor patch of Claim 20, wherein said means for relaying

said vital sign comprises a wireless link.

22. The integrated monitor patch of Claim 2 1, wherein said wireless link

comprises any of a radio frequency signal, an electrical field, a magnetic field

signal, an optical signal, and an ultrasonic signal.

23. The integrated monitor patch of Claim 17, further comprising:

at least one indicator activated by said processor.

24. The integrated monitor patch of Claim 23, wherein said at lease one

indicator indicates any of a vital sign, status of the monitor, status of a

detected event, a detected condition, and an alarm condition,

25. The integrated monitor patch of Claim 23, wherein said indicator is

perceptible by the pregnant female when activated.

26. The integrated monitor patch of Claim 23, wherein said indicator

comprises a vibratory element for tactile sensing by said pregnant female.

27. The integrated monitor patch of Claim 17, wherein said patch is placed

on the abdomen of said pregnant female.

28. The integrated monitor patch of Claim 17, wherein at least one electrode

is placed on back of the abdomen of said pregnant female.

29. The integrated monitor patch of Claim 17, said patch is adhesively

attached to the skin of said pregnant female.

30. The integrated patch of Claim 17, wherein said patch has a thickness of

less than 6 mm.

31. The integrated monitor patch of Claim 17, wherein said patch is

disposable construct that is discarded after a single use.
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32. A system for non-invasively monitoring a laboring female, comprising:

a monitor patch adhesively attached and worn on the body of said

pregnant female, said patch comprising a thin flexible substrate comprising a

unitary structure having integrated therewith biopotential electrodes,

corresponding biopotential amplifiers for amplifying an EHG signal and fetal

ECG signal present on the body of said laboring female, a power source for

powering said monitor patch, and a wireless transmitter for transmitting data

representative of both myometrial activity and fetal heart activity;

an interface device incorporating a wireless receiver for receiving said

data representing myometrial activity and fetal heart activity sent by said

monitor patch, and a signal conditioner for producing an input signal

representative of myometrial activity and fetal heart activity to an external

monitor; and

an external monitor for receiving said input signal and displaying

myometrial activity and fetal heart activity.

33. A method for non-invasive monitoring of a pregnant female, comprising

the steps of:

adhesively attaching an integrated patch on the abdomen of said

pregnant female, said patch comprising a thin flexible substrate comprising a

unitary structure having integrated therewith biopotential amplifiers,

biopotential electrodes contacting the skin for receiving biopotential signal

comprising both a composite ECG signal and an EHG signal representative of

uterine contractions, a processor, and a power source;

amplifying said biopotential signal obtained from said electrodes with said

biopotential amplifiers;

extracting myometrial activity data from said EHG signal with said

processor; and

extracting fetal heart activity data from said composite ECG signal with

said processor.

34. The method of Claim 33, further comprising the step of:

computing at least one vital sign.
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35. The method of Claim 33, further comprising the step of:

activating an indicator by said processor.

36. The method of Claim 35, further comprising the steps of:

actuating said indicator when a vital sign parameter exceeds a

predetermined limit.

37. The method of Claim 35, further comprising the steps of:

integrating said indicator within said patch and;

producing a signal perceptible by the pregnant female wearing said

integrated patch.

38. The method of Claim 35, further comprising the step of:

providing an said indicator that comprises a vibratory element for

producing tactile stimulation perceptible by said pregnant female.

39. The method of Claim 33, further comprising the step of:

wirelessly sending data from said integrated patch to an external

monitoring device.

40. A method for non-invasive monitoring of a laboring female, comprising the

steps of:

adhesively attaching an integrated monitor patch on the abdomen area of

said laboring female, said patch comprising a thin flexible substrate

comprising a unitary structure having integrated therewith at least two

biopotential electrodes contacting the skin of said laboring female at the

abdomen for receiving both an ECG signal representing fetal heart activity

and an EMG signal representing myometrial activity, biopotential amplifiers for

amplifying said ECG signal and said EMG signal, and a wireless transmitter;

amplifying said ECG signal and said EMG signal obtained from said

biopotential electrodes with said biopotential amplifiers;

sending a wireless signal representing myometrial activity and fetal heart

activity with said wireless transmitter to an external monitor; and
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displaying myometrial activity and fetal heart activity with said external

monitor.
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