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(7) ABSTRACT

The present development is a device for monitoring uterine
activity and sending an alert signal through a wireless
communication means when uterine activity significantly
changes relative to a preset standard. The device, which
comprises at least one sensor, is intended to continuously
monitor a prescribed activity, such as uterine contractions.
The information gathered by the sensors is fed to a computer
application for comparison to preset values and, if the
gathered information falls outside of the range of the preset
values, feeds a signal to a second application designed to
send out notifications to preprogrammed devices indicating
the physical location of the source data, or where the
pregnant patient is located.
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TOCODYNAMOMETER GPS ALERT
SYSTEM

CROSS-REFERENCE TO PRIOR
APPLICATIONS

[0001] The present application claims priority to U.S.
patent application Ser. No. 62/517,986 filed 2017 Jun. 11,
currently pending, which is incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The invention relates to a system for determining if
a pregnant woman has entered first stage labor and, at the
onset of the first stage of labor, for notifying designated
persons that labor has commenced and sharing the global
positioning system coordinates of the person in the labor.

BACKGROUND OF THE INVENTION

[0003] Childbirth is the ending of a pregnancy by the
delivery of one or more babies. Delivery may occur through
a vaginal delivery or by Caesarian section (C-section). An
expectant mother who will deliver by C-section is normally
scheduled for surgery on a specific date and therefore can
notify her spouse, family, friends, and obstetrician in
advance of the surgical date. But a woman who anticipates
a vaginal delivery is dependent on changes in her own body
to indicate when the baby will arrive.

[0004] Vaginal delivery involves three stages of labor. The
first stage is the shortening and opening of the cervix, the
second stage is the descent and birth of the baby, and the
third stage is the delivery of the placenta. If a hospital birth
is planned, it is common practice for the expectant mother
to go to the hospital during the first stage of labor; or if a
home birth is planned, the midwife or birth attendant is
normally called to begin attending to the expectant mother
during the first stage of labor.

[0005] The first stage is normally defined as the point at
which the woman perceives regular uterine contractions.
The challenge is determining if the uterine contractions are
occurring at regular intervals. Varying degrees of cramping
or pain associated with each contraction may make it
difficult to accurately assess the time, or interval, between
contractions. Further, the expectant mother may dismiss
early first stage contractions because of prior experience
with Braxton Hicks contractions or “false labor”. Braxton
Hicks contractions are contractions that are usually infre-
quent, regular, and involve only mild cramping that may
start around 26 weeks gestation. In addition, the first stage
of labor typically lasts from about twelve hours to about
twenty hours, so it can be challenging for the expectant
mother to know when to contact medical personnel and
family members to her aid. Finally, because we live in a
highly mobile society, the expectant mother may not be at or
near home or a similar base location when the time first stage
labor has reached the point when she needs medical assis-
tance, so it may be challenging for contacted personnel to
locate the expectant mother.

[0006] Efforts have been made to monitor when first stage
labor begins by using tocodynamometers. The tocodyna-
mometer operates by using a pressure transducer applied to
the fundus of the uterus by means of a belt. The transducer
is connected to a recording device that records the duration
of the contractions and intervals between them. These
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devices, however, require the expectant mother to be physi-
cally still for extended periods of time to allow for accurate
readings. Because of this and because the current devices
use cumbersome recording devices, the prior art tocodyna-
mometers are normally used to monitor the expectant moth-
er’s contractions for at most a couple hours each day and
only in high-risk pregnancies.

[0007] It would be beneficial for expectant mothers to
have an easy to use means to essentially continually monitor
for the onset of first stage labor in the final trimester of
pregnancy, including allowing the expectant mother to be
mobile while using the monitoring means. It would further
be beneficial to have the monitoring means configured to
alert the expectant mother that labor has reached the point of
requiring medical assistance and to alert those designated by
the expectant mother that labor has reached the point of
requiring medical assistance along with providing a desig-
nation of the physical location of the expectant mother at the
time of alert.

SUMMARY OF THE PRESENT INVENTION

[0008] The present development is a labor alert system for
determining if a pregnant woman has entered first stage
labor and, if first stage labor has started, for sending mes-
sages to preselected devices. The labor alert system com-
prises a device for monitoring uterine activity and for
assessing whether the uterine activity has progressed to first
stage labor, and a means for sending an alert signal through
a wireless communication system when uterine activity
significantly changes relative to a preset standard. The
device for monitoring uterine activity is intended to be
positioned on the exterior surface of a pregnant patient’s
abdomen, and has one or more sensors to continuously
monitor uterine contractions. When first stage labor is
detected, the location of the uterine activity monitoring
device is detected and the location is transmitted to prese-
lected mobile devices that have pre-installed an alert appli-
cation.

[0009] More specifically, the tocodynamometer GPS alert
system of the present invention comprises a uterine activity
transducer, a means to secure the uterine activity transducer
against the pregnant patient’s fundus or abdomen, a means
to electronically transmit data gathered by the uterine activ-
ity transducer to a data processing application wherein the
data processing application is designed to differentiate uter-
ine activity, such as muscle contractions and movements,
that represents non-first-stage labor from activity that rep-
resents first-stage labor, and wherein the data processing
application is further designed to send a signal to an alert
application if and only if the first-stage labor has com-
menced or the pregnant patient is in medical distress. The
alert application is further designed to determine the location
of the uterine activity transducer and to send out a signal to
preselected communication devices indicating that first
stage labor has commenced or the patient is in distress and
indicating the location of the uterine activity transducer. In
an alternative embodiment, the alert application may further
include functionalities to identify the closest hospital or
emergency care facility and to provide that information to
the pregnant woman and/or to allow the pregnant woman to
activate an alert for emergency help and to provide the
coordinates for the location of the tocodynamometer GPS
alert system to the nearest emergency provider and/or to
allow the pregnant woman to directly enter data regarding



US 2018/0353142 Al

her condition to the data processing application. Because the
tocodynamometer GPS alert system is mobile and easy to
use, it can improve the quality of life for the pregnant
woman in her third trimester of pregnancy.

BRIEF DESCRIPTION OF THE FIGURES

[0010] FIG. 1 is a highly-simplified communication dia-
gram for an exemplary embodiment of the labor alert system
of the invention;

[0011] FIG. 2 is a front perspective of a uterine activity
monitoring device for use in the labor alert system of the
invention with the uterine activity monitoring device shown
as it is intended to be used;

[0012] FIG. 3 is a front perspective of a first alternative
embodiment of a uterine activity monitoring device for use
in the labor alert system of the invention and shown as it is
intended to be used;

[0013] FIG. 4 is front view of the uterine activity moni-
toring device of FIG. 3;

[0014] FIG. 5 is a rear view of the uterine activity moni-
toring device of FIG. 3;

[0015] FIG. 6 is a screen shot of an exemplary mobile
device display on a device that has downloaded a recipient
alert application designed for use in the labor alert system of
the present invention;

[0016] FIG. 7 is a screen shot of a first alternative mobile
device display on a device that has downloaded a recipient
alert application designed for use in the labor alert system of
the present invention; and,

[0017] FIG. 8 is a screen shot of a second alternative
mobile device display on a device that has downloaded a
recipient alert application designed for use in the labor alert
system of the present invention.

DETAILED DESCRIPTION OF THE PRESENT
DEVELOPMENT

[0018] The following description is intended to provide
the reader with a better understanding of the invention. The
description is not intended to be limiting with respect to any
element not otherwise limited within the claims. For
example, the present invention will be described in the
context of use with a commonly known cellular telephone,
but the teachings herein are not limited to currently available
cellular telephones and are anticipated to be adaptable to
other mobile communication devices without departing
from the scope of the invention.

[0019] The present development is a labor alert system for
the remote monitoring of a pregnant woman’s physical
condition and for determining if a pregnant woman has
entered first stage labor or is in medical distress and, at the
onset of the first stage of labor or distress, for notifying
designated persons—or more specifically for sending infor-
mation to preselected electronic devices—indicating that
labor has commenced and for sharing the global positioning
system (“GPS”) coordinates specifying the location of the
pregnant woman. The labor alert system or uterine activity
monitoring system, which will be referred to herein as a
“tocodynamometer GPS alert system”, comprises a patient
monitor and a means for sending an alert signal through a
wireless communication system when uterine activity sig-
nificantly changes relative to a preset standard. The patient
monitor comprises a device for monitoring uterine activity
and for assessing whether the uterine activity has progressed
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to first stage labor, and a means for determining the GPS
coordinates of the device for monitoring uterine activity. The
labor alert system of the present invention relies on the
physical changes that occur in an expectant woman’s body
as delivery of her baby becomes imminent and, in particular,
changes that occur during the first stage of labor when
relatively strong uterine contractions begin to occur at
regular intervals and/or in changes that occur to the fetus as
delivery approaches or uterine conditions change.

[0020] In one embodiment, the tocodynamometer GPS
alert system of the present invention is a labor alert system
for remote monitoring of the progress of first stage labor in
a pregnant patient comprising (1) a uterine activity moni-
toring device comprising (a) a uterine activity transducer
containing at least one uterine activity monitor configured to
detect a preselected uterine activity and to produce uterine
activity signals and a means to electronically transmit data
gathered by the uterine activity transducer to a data process-
ing application, (b) a means for determining the physical
location of the device for monitoring uterine activity, and (c)
a means to secure the uterine activity transducer against a
pregnant patient’s fundus or abdomen; (2) a processor
comprising (a) a first data processing application for receiv-
ing data from the uterine activity transducer, wherein the
first data processing application corrects said uterine activity
signals for distortion caused by other movement signals to
produce corrected uterine activity signals and wherein the
first data processing application evaluates whether the uter-
ine activity has progressed to first stage labor by comparing
real-time corrected uterine activity signals with pre-labor
baseline uterine activity signals, and wherein the first data
processing application transmits a signal to a second data
processing application if the differential between the real-
time corrected uterine activity signals and the pre-labor
baseline uterine activity signals exceeds a predetermined
value, and (b) a second data processing application for
receiving data from the means for determining the physical
location of the device and from the first data processing
application if the differential between the real-time corrected
uterine activity signals and the pre-labor baseline uterine
activity signals exceeds a predetermined value, and wherein
the second data processing application transmits an alert
signal to at least one receiver; and, (3) at least one receiver
for receiving the alert signal from the second data processing
application, wherein the alert signal specifies that first stage
labor or a medical distress condition has commenced and the
physical location of the uterine activity monitoring device,
wherein the uterine activity monitoring device is reversibly
fitted on the pregnant patient and the processor is in wireless
communication with the uterine activity monitoring device
and the receiver is in wireless communication with the
processor. The uterine activity monitored may be uterine
muscle contractions or fetal movement or fetal heart rate or
a combination thereor, or any other physical parameter or
combination of physical parameters that can be monitored
non-intrusively. The means for determining the physical
location of the device for monitoring uterine activity may be
a global positioning system (GPS) or any system that can
determine the geographic coordinates of the monitoring
device. The receiver may be a remote patient management
website or a mobile electronic device running pregnancy
monitoring software or a cellular phone or an electronic
tablet or a combination thereof. Optionally, the receiver may



US 2018/0353142 Al

be configured to enable the pregnant patient to input data
indicative of the pregnant patient’s status.

[0021] The labor alert system of the present invention
represents improvements over the prior art wherein the
improvements comprise a means for determining the physi-
cal location of the device for monitoring uterine activity and
a means for receiving data from the means for determining
the physical location of the device and combining the data
from the means for determining the physical location with
the data from the uterine activity transducer and then send-
ing an alert signal to at least one preselected device. Relative
to the prior art, the present invention also represents an
improvement by being mobile and easy to use at the user
level, i.e. the system of the present invention is not limited
to clinical or medical facility use and does not require any
special set up to use.

[0022] The present invention is also a method for remote
monitoring of the progress of first stage labor in a pregnant
patient comprising (1) providing a uterine activity monitor-
ing device comprising (a) a uterine activity transducer
containing at least one uterine activity sensor, (b) a means
for determining the physical location of the device for
monitoring uterine activity, and (c) a means to secure the
uterine activity transducer against a pregnant patient’s fun-
dus or abdomen; (2) providing a processor comprising a first
data processing application for receiving data from the
uterine activity transducer and a second data processing
application for receiving data from the means for determin-
ing the physical location of the device and from the first data
processing application, and providing at least one receiver
for receiving the alert signal from the second data processing
application, wherein the uterine activity monitoring device
is reversibly fitted on the pregnant patient and processor is
in wireless communication with the uterine activity moni-
toring device and the receiver is in wireless communication
with the processor, and wherein the uterine activity trans-
ducer is secured against the patient’s fundus or abdomen and
the uterine activity of the pregnant patient is monitored and
recorded as uterine activity signals by the uterine activity
transducer and the physical location of the patient is moni-
tored and recorded as global positioning system coordinates
by the means for determining the physical location of the
device for monitoring uterine activity and wherein the
uterine activity signals are transmitted to the first data
processing application wherein the first data processing
application corrects said uterine activity signals for distor-
tion caused by pre-labor baseline uterine activity signals to
produce corrected uterine activity signals and wherein the
first data processing application evaluates whether the uter-
ine activity has progressed to first stage labor or fetal distress
by comparing real-time corrected uterine activity signals
with the pre-labor baseline uterine activity signals, and
wherein the first data processing application transmits a
signal to the second data processing application if the
differential between the real-time corrected uterine activity
signals and the pre-labor baseline uterine activity signals
exceeds a predetermined value and wherein the global
positioning system coordinates are transmitted to the second
data processing application and wherein the second data
processing application transmits an alert signal comprising
the GPS coordinates and a message that first stage labor or
fetal distress has commenced to the at least one receiver if
the differential between the real-time corrected uterine activ-
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ity signals and the pre-labor baseline uterine activity signals
exceeds a predetermined value.

[0023] FIG. 1 is a highly-simplified communication dia-
gram for carrying out the process of the invention. As shown
in FIG. 1, a patient wears the patient monitor during preg-
nancy. The patient’s uterine activity and global positioning
coordinates are routinely monitored. When the uterine activ-
ity reach a predetermined threshold specific for that patient,
alerts are triggered which are visible to the patient and
messages are sent to devices pre-programmed with an alert
application, such as mobile phones of family members,
physicians, attending nurses and/or midwives, indicating
that labor has begun or the fetus is in medical distress and
letting the message recipient know the patient’s GPS coor-
dinates, which can be translated to the patient’s physical
location through methods known in the art. Alternatively, the
patient’s uterine activity and global positioning coordinates
can be routinely monitored and the data can be stored in a
remote storage location, such as a cloud storage, and when
the activity reaches a predetermined threshold specific for
that patient, alerts are triggered which are visible to the
patient and messages are sent to devices pre-programmed
with a recipient alert application indicating that labor has
begun or the fetus is in medical distress and letting the
message recipient know the patient’s physical location.
Optionally, the recipients of the notifications may be able to
access further data about the patient’s condition, such as
essentially real-time contraction data or fetal heart rate, from
the cloud storage. In a preferred embodiment, the alert
application may further include functionalities to allow the
patient to interact with the alert system to directly send
messages to specific individuals, such as family members or
the patient’s physician, or to allow the patient to contact 911
or to activate an alert for emergency help, optionally with the
alert application providing the nearest emergency provider
with the coordinates for the location of the patient monitor,
or to identify the closest hospital or emergency care facility
and to provide that information to the patient, or a combi-
nation thereof.

[0024] As shown in FIG. 2, the tocodynamometer GPS
alert system 10 comprises a patient monitor 15, intended to
be positioned on the exterior surface of a pregnant patient’s
fundus or abdomen, and a means for sending an alert signal
through a wireless communication system (not shown) when
uterine activity significantly changes relative to a preset
standard. The patient monitor 15 comprises a device for
monitoring uterine activity or a uterine activity transducer
22, many styles and variations of which are known in the art
such as, without limitation, one or more sensors or elec-
trodes, and a means for determining the GPS coordinates of
the device for monitoring uterine activity 26. More specifi-
cally, the tocodynamometer GPS alert system 10 of the
present invention comprises a belt 20 or an elasticized
garment or an adhesive strip or any other means to secure the
uterine activity contraction transducer against the pregnant
patient’s abdomen, the uterine transducer 22, a means for
converting data received from the transducer to a digital
display (not shown), an output display 24 (not shown) and
the global positioning system (“GPS”) tracker 26. The belt
20 has an exterior face 19 and an interior face 21 (not
shown). The means for converting data received from the
transducer to a digital display may be located within the belt
20 or may be located at a remote location that is in
communication with the belt 20 or may be a combination



US 2018/0353142 Al

thereof. The output display 24 may be positioned on the belt
20 or may be a separate unit, such as a cellular phone or
electronic tablet. Optionally, the means for converting data
received from the transducer to a digital display may further
include a means for converting data to a patient alert mode,
such as causing a light located on the belt to illuminate or
creating a slight vibrating signal or causing an audible alert
or beeping sound.

[0025] For the purposes of demonstrating the invention,
the tocodynamometer GPS alert system will be described
herein as using an elasticized band that wraps around the
patient’s lower torso to secure the uterine activity transducer
against the pregnant patient’s abdomen. However, the toco-
dynamometer GPS alert system would function as intended
as long as the uterine activity transducer was secured against
the pregnant patient’s abdomen. This could be accomplished
by permanently affixing the transducer to a garment worn by
the patient, or by providing a pocket or pouch within a
garment to be worn by the patient wherein the patient could
insert the transducer reversibly within the pocket or pouch
thereby allowing the patient to launder the garment, or by
securing the transducer to a pouch or packet that could be
secured directly to the patient’s skin by adhesive, or by a
combination thereof.

[0026] A first alternative embodiment of the tocodyna-
mometer GPS alert system 110 is shown in FIGS. 3-5. The
belt 110 is essentially identical to belt 10 except the belt 110
includes an optional support strap 132 and an optional back
support panel 134. As shown in FIGS. 3-5, the tocodyna-
mometer GPS alert system 110 comprises a belt 120, having
an exterior face 119 and an interior face 121, a uterine
activity monitor 122 which may comprise one or more
sensors or electrodes as is known in the art, a means for
converting data received from the uterine activity monitor to
a digital display (not shown), an output display 124 and a
GPS tracker 126. The support strap 132 and back support
panel 134 can help to stabilize the tocodynamometer GPS
alert system 110, but are not required for the belt 110 to
function as intended.

[0027] The uterine activity monitor 22, 122 of the toco-
dynamometer GPS alert system 10, 110, is designed to
continuously monitor a prescribed activity, such as uterine
contractions or fetal heart rate or maternal heart rate or
frequency of fetal “kicks” or a combination thereof. The data
collected by the monitor is transmitted to the means for
converting data received from the monitor to a digital
display, such as an analog-to-digital (A/D) converter (not
shown) so the analog output from the sensors 22, 122 can be
converted to a digital output. Analog-to-digital (A/D) con-
verters are well-known in the art and any A/D converter that
can accept input from the monitor 22, 122 and provide
output in digital form may be used in the tocodynamometer
GPS alert system 10, 110.

[0028] The labor alert system of the present invention
further includes a means to electronically transmit data
received from the uterine activity transducer or the sensors
to a data processing application designed to compare the
sensor data to a set of preset threshold values or to differ-
entiate muscle contractions and movements that represent
non-first-stage labor from muscle contractions and move-
ments that represent first-stage labor. The preset threshold
values may be based on statistical averages from the general
population or may be specific to the patient. For example,
the processing application may be designed to record and
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establish a “baseline” for the patient and to compare real-
time input to the individual patient’s baseline values. The
patient’s baseline may be adjusted as the pregnancy pro-
gresses, such as the patient’s medical caretaker may revise
the preset thresholds after reviewing the patient’s medical
records or the patient may provide feedback indicating a
temporary anomaly or the processing application may be
designed to include an “artificial intelligence” feature that
can analyze changes in the patient’s status over varying
periods of time or at different times of day or when the
patient is located within a particular geographic area or that
can include algorithms that include analyzing a predeter-
mined combination of the individual patient’s physical fac-
tors, such as pain level changes or changes in fetal heart rate
or changes in maternal heart rate, and that can predict the
patient’s risk level or estimate the patient’s delivery date, or
a combination thereof. If the sensor-derived value falls
outside of the range of the preset values, indicating that
first-stage labor has commenced or that the patient may
otherwise be at risk, the data processing application locates
the position of the GPS tracker 26, 126 or causes a second
application to locate the position of the GPS tracker 26, 126,
and the GPS tracker information is transmitted to a sender
alert application or the application may be designed to send
out notifications to preprogrammed electronic devices. In a
preferred embodiment, the preprogrammed devices will
display a customized message or send a customized e-mail
message, such as “Mary is in labor”, along with the patient’s
GPS coordinates that can be shared with patient’s loved
ones. Optionally, the GPS coordinates can be opened in a
GPS application to show more details. In a more preferred
embodiment, the preprogrammed message will update on a
defined schedule, such as every fifteen (15) minutes, so the
recipient of the message can be aware of any changes in
status. For example, the initial message may read “Mary is
in labor.” along with the location details and 15 minutes later
the message may read “Mary is in labor.” with new GPS
location details. In a most preferred embodiment, the mes-
sage will include a link to the GPS tracker so the recipient
of the message can use any GPS-accommodating programs
and determine the exact location of the tocodynamometer
GPS alert system 10, 110.

[0029] Optionally, the data processing application may be
further designed to assess the differential between the data
collected by the monitor 22, 122 and the preset threshold
values, and if the differential exceeds a predetermined value
the data processing application may be designed to feed a
signal to an emergency responder application designed to
call emergency services or 911 and to notify the emergency
service of the location of the GPS tracker. In addition, the
data processing application may be programmed to allow the
patient to directly link to 911 or an emergency response
center or to the patient’s physician. In a preferred embodi-
ment, the application will indicate the location of the closest
hospital or the closest physician’s office relative to the
patient’s location.

[0030] In alternative embodiments of labor alert system,
the patient and/or the recipients may enter data into the
database to supplement data received from the monitor. For
example, in a first alternative embodiment, the application
may include an option that allows the patient to enter a
“pain” value, for example entering 1 would indicate mild
pain whereas entering 10 would indicate severe pain; and the
patient’s pain level may then be correlated to the sensor-
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detected contraction strength. The data processing applica-
tion could be designed to add the patient’s pain level to the
patient’s records, and the threshold for sending notifications
to other preprogrammed devices may be based on an algo-
rithm that combines the frequency of the patient’s uterine
contractions and the patient’s reported pain level. In a
second alternative embodiment, the recipients may have an
option to enter a “delivery date pool” where each person
may guess the date and/or time the baby will be delivered.

[0031] The labor alert system of the present invention is
intended to be used in conjunction with mobile electronic
devices, such as smartphones, tablets and similar electronic
communication devices. As is known in the art, these types
of devices can download applications to perform various
functions, such as to provide directions from one location to
another using GPS coordinates or to provide local traffic
condition information or to provide local weather conditions
and forecasts. In order for a particular mobile electronic
device to receive a notification from the labor alert system
of the present invention, the owner of the mobile electronic
device would need to download a recipient’s alert applica-
tion. The recipient’s alert application would link with the
sender alert application to provide information about the
patient. Exemplary screenshots of the output from the recipi-
ent’s alert application are shown in FIGS. 6-8. For example,
the information displayed on the mobile device may provide
information about the patient’s physical condition, such as
fetal heartrate (FIG. 6), or the status of calls being made
(FIG. 7), or the location of the tocodynamometer GPS alert
system (FIG. 8). The information displayed may be deter-
mined by the programming of the recipient’s alert applica-
tion and may allow the individual recipient to opt-in or
opt-out of certain functions or may allow the patient to
control what information can be accessed by any particular
recipient. For example, the patient would be able to assign
certain privileges within the sender alert application which
would dictate what functionality each individual recipient
would have, so while all recipients may be alerted that the
patient was in labor and to see the patient’s physical location
only the patient’s spouse and physician would have access
to the patient’s physical condition.

[0032] In an exemplary embodiment of the invention, the
patient monitor 22 is a pressure-sensing transducer secured
to the interior face 21 of the belt 20. As is known in the art,
a pressure sensing transducer can detect uterine contractions
of an expectant mother, even those mild enough that they
cannot be felt by the mother herself. As uterine contractions
oceur, an analog output voltage, corresponding to the inten-
sity of the contractions, is generated by the pressure sensing
transducer. If necessary, the output may be amplified using
techniques known in the art. When the—output exceeds a
predefined threshold level, reflecting a contraction of sig-
nificant intensity, a mark is recorded and an internal timer
automatically starts, and then the sensor returns to monitor-
ing the output level. If the output level does not again exceed
the predefined threshold level within thirty minutes of the
immediately preceding mark recording, the timer resets to
zero and the monitoring procedure continues with no alerts
or notifications. However, if the output level exceeds the
predefined threshold level within thirty minutes of the
immediately preceding mark recording, a signal is sent to an
alarm on the display 24 indicating that first stage labor may
be commencing, and the internal timer resets to zero and the
monitoring procedure repeats itself. If the output again
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exceeds the predefined threshold within thirty minutes of the
immediately preceding mark and within sixty minutes of the
two most recently immediately preceding mark, a second
signal is sent to an alarm on the display 24 indicating that
first stage labor may be commencing and a third signal is
sent to an application programmed to ascertain where the
GPS tracker 26 is located and to send out a message to
preselected communication devices indicating that first
stage labor has commenced and indicating the location of
the GPS tracker 26.

[0033] Ina preferred embodiment, the belt 20, 120 will be
made from an elastic-type fabric or a material that will feel
comfortable against the skin but will hold the transducer
tightly against the skin without constricting blood flow in the
area. In a more preferred embodiment, the belt will include
a liner on the interior face 21, 121 that will minimize the
transmission of any radiation to the abdominal area of the
expectant mother.

[0034] It is anticipated that the applications referenced
herein that compare output from the patient monitor 22, 122
and that cause information to be displayed on the display 24,
124 and that cause messages to be sent to preselected
communication devices may be designed for any computer-
based platform and may include a variety of data transfer
options, such as but not limited to use of SIM cards to store
data or to transfer data directly to cloud storage. It is further
anticipated that the preselected communication devices may
be any type of device that can run a computerized applica-
tion, such as but not limited to cellular telephones, smart-
phones, or tablets, and that the means for transmitting the
data and messages may be any means known in the art,
including but not limited to service buses, event hubs, [oT
(Internet of Things) hubs, and the like.

[0035] Because the tocodynamometer GPS alert system
does not require any special set-up, such as specialized
software only available to medical personnel, is mobile and
is easy to use, it can improve the quality of life for the
pregnant woman in her third trimester of pregnancy.
[0036] Unless defined otherwise, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which the
presently disclosed subject matter pertains. Representative
methods, devices, and materials are described herein, but are
not intended to be limiting unless so noted.

[0037] The terms “a”, “an”, and “the” refer to “one or
more” when used in the subject specification, including the
claims.

[0038] Unless otherwise indicated, all numbers expressing
quantities of components, conditions, and otherwise used in
the specification and claims are to be understood as being
modified in all instances by the term “about”. Accordingly,
unless indicated to the contrary, the numerical parameters set
forth in the instant specification and attached claims are
approximations that can vary depending upon the desired
properties sought to be obtained by the presently disclosed
subject matter.

[0039] As used herein, the term “about”, when referring to
avalue or to a measurement or to an amount of mass, weight,
time, volume or percentage can encompass variations of, in
some embodiments +20%, in some embodiments £10%, in
some embodiments +5%, in some embodiments +1%, in
some embodiments x0.5%, and in some embodiments to
+0.1%, from the specified amount, as such variations are
appropriate in the disclosed application.
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[0040] Specific dimensions relevant to the tocodynamom-
eter GPS alert system described herein are provided herein
for the purpose of demonstrating the invention, but these
dimensions are not intended to limit the scope of the
invention. It is understood that, in light of a reading of the
foregoing description, a person with ordinary skill in the art
may make alterations and/or modifications to the present
invention, and specifically to the embodiments shown and
described herein, without departing from the scope of the
invention. For example, those skilled in the art may substi-
tute materials supplied by different manufacturers than
specified herein without altering the scope of the present
invention.

What is claimed is:

1. A labor alert system for remote monitoring of the
progress of first stage labor in a pregnant patient comprising:

a. a uterine activity monitoring device comprising:

1. a uterine activity transducer containing at least one
uterine activity monitor configured to detect a pre-
selected uterine activity and to produce uterine activ-
ity signals and a means to electronically transmit
data gathered by the uterine activity transducer to a
data processing application;

1i. a means for determining the physical location of the
device for monitoring uterine activity; and,

ill. a means to secure the uterine activity transducer
against a pregnant patient’s fundus or abdomen;

b. a processor comprising:

1. a first data processing application for receiving data
from the uterine activity transducer, wherein the first
data processing application corrects said uterine
activity signals for distortion caused by other move-
ment signals to produce corrected uterine activity
signals and wherein the first data processing appli-
cation evaluates whether the uterine activity has
progressed to first stage labor by comparing real-
time corrected uterine activity signals with pre-labor
baseline uterine activity signals, and wherein the first
data processing application transmits a signal to a
second data processing application if the differential
between the real-time corrected uterine activity sig-
nals and the pre-labor baseline uterine activity sig-
nals exceeds a predetermined value; and,

i. a second data processing application for receiving
data from the means for determining the physical
location of the device and from the first data pro-
cessing application if the differential between the
real-time corrected uterine activity signals and the
pre-labor baseline uterine activity signals exceeds a
predetermined value, and wherein the second data
processing application transmits an alert signal to at
least one receiver; and,

—
=

c. at least one receiver for receiving the alert signal from
the second data processing application, wherein the
alert signal specifies that first stage labor or a medical
distress condition has commenced and the physical
location of the uterine activity monitoring device,

wherein the uterine activity monitoring device is reversibly
fitted on the pregnant patient and the processor is in wireless
communication with the uterine activity monitoring device
and the receiver is in wireless communication with the
processor.

Dec. 13, 2018

2. The labor alert system of claim 1 wherein said uterine
activity monitored is uterine muscle contractions or fetal
movement or fetal heart rate or maternal heart rate or a
combination thereof.

3. The labor alert system of claim 1 wherein said receiver
is a remote patient management website or a mobile elec-
tronic device running pregnancy monitoring software or a
cellular phone or an electronic tablet or a combination
thereof.

4. The labor alert system of claim 1 wherein said receiver
is configured to enable the pregnant patient to input data
indicative of the pregnant patient’s status.

5. The labor alert system of claim 1 wherein the means for
determining the physical location of the device for moni-
toring uterine activity is a global positioning system (GPS).

6. The labor alert system of claim 1 further comprising an
“artificial intelligence” feature that analyzes changes in the
patient’s status over predesignated periods of time or at
predesignated times of day or when the patient is located
within a predesignated geographic area to predict the
patient’s risk level or estimate the patient’s delivery date, or
a combination thereof.

7. The labor alert system of claim 1 further comprising an
algorithm that analyzes a predetermined combination of the
patient’s physical factors to predict the patient’s risk level or
estimate the patient’s delivery date, or a combination
thereof.

8. In a labor alert system for remote monitoring of the
progress of first stage labor in a pregnant patient comprising
a uterine activity monitoring device comprising a uterine
activity transducer, a processor for receiving data from the
uterine activity transducer and for analyzing the data to
determine if first stage labor has commenced, and at least
one receiver for receiving data from the processor, wherein
the improvement comprises a means for determining the
physical location of the device for monitoring uterine activ-
ity and a means for receiving data from the means for
determining the physical location of the device and com-
bining the data from the means for determining the physical
location with the data from the uterine activity transducer
and then sending an alert signal to at least one preselected
device.

9. The labor alert system of claim 8 wherein the means for
determining the physical location of the device for moni-
toring uterine activity is a global positioning system (GPS).

10. The labor alert system of claim 8 wherein said
preselected device is a mobile electronic device running
pregnancy monitoring software.

11. A method for remote monitoring of the progress of
first stage labor in a pregnant patient comprising:

a. providing a uterine activity monitoring device com-
prising:
1. a uterine activity transducer containing at least one
uterine activity sensor;

1. a means for determining the physical location of the
device for monitoring uterine activity; and,

ill. a means to secure the uterine activity transducer
against a pregnant patient’s fundus or abdomen;

b. providing a processor comprising:
1. a first data processing application for receiving data
from the uterine activity transducer; and,
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il. a second data processing application for receiving
data from the means for determining the physical
location of the device and from the first data pro-
cessing application; and,

c. providing at least one receiver for receiving the alert

signal from the second data processing application,

wherein the uterine activity monitoring device is reversibly
fitted on the pregnant patient and processor is in wireless
communication with the uterine activity monitoring device
and the receiver is in wireless communication with the
processor, and wherein the uterine activity transducer is
secured against the patient’s fundus or abdomen and the
uterine activity of the pregnant patient is monitored and
recorded as uterine activity signals by the uterine activity
transducer and the physical location of the patient is moni-
tored and recorded as global positioning system coordinates
by the means for determining the physical location of the
device for monitoring uterine activity and wherein the
uterine activity signals are transmitted to the first data
processing application wherein the first data processing
application corrects said uterine activity signals for distor-
tion caused by pre-labor baseline uterine activity signals to
produce corrected uterine activity signals and wherein the
first data processing application evaluates whether the uter-
ine activity has progressed to first stage labor or fetal distress
by comparing real-time corrected uterine activity signals
with the pre-labor baseline uterine activity signals, and
wherein the first data processing application transmits a
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signal to the second data processing application if the
differential between the real-time corrected uterine activity
signals and the pre-labor baseline uterine activity signals
exceeds a predetermined value and wherein the global
positioning system coordinates are transmitted to the second
data processing application and wherein the second data
processing application transmits an alert signal comprising
the GPS coordinates and a message that first stage labor or
fetal distress has commenced to the at least one receiver if
the differential between the real-time corrected uterine activ-
ity signals and the pre-labor baseline uterine activity signals
exceeds a predetermined value.

12. The method of claim 11 wherein said uterine activity
monitored is uterine muscle contractions or fetal movement
or fetal heart rate or maternal heart rate or a combination
thereof.

13. The method of claim 11 wherein said receiver is a
remote patient management website or a mobile electronic
device running pregnancy monitoring software or a cellular
phone or an electronic tablet or a combination thereof.

14. The method of claim 11 wherein said receiver is
configured to enable the pregnant patient to input data
indicative of the pregnant patient’s status

15. The method of claim 11 wherein the means for
determining the physical location of the device for moni-
toring uterine activity is a global positioning system (GPS).

I S T T
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