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(7) ABSTRACT

The present invention relates to a medical monitoring system
(100) that comprises at least one wearable monitoring device
(10) and a wireless transceiver unit (34). The medical moni-
toring system (100) serving to provision for the monitoring of
at least one mobile subject’s physiological parameters that
include body temperature or perspiration, analyze physi-
ological parameter measurements embodied in the form of
electrical signals, produce a medical alert signal in the event
the physiological parameter measurements fall beyond pre-
determined threshold values and further serve to wirelessly
transmit the medical alert signal and electrically embodied
physiological parameter measurements to a remote monitor-
ing station (32).
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MEDICAL MONITORING SYSTEM

[0001] The present invention relates broadly to the field of
medical monitoring and emergency alert systems. More par-
ticularly the present invention relates to a medical monitoring
and emergency alert system that provides for wireless trans-
mission of a medical alert to a remote monitoring station to
consequently enable remote monitoring and personal emet-
gency response despatch.

BACKGROUND TO THE INVENTION

[0002] A medical alarm system is an alarm system
designed to signal presence of a medical hazard requiring
urgent attention and to summon a medical emergency person-
nel. Other terms for medical alarm systems include but are not
limited to ‘“Personal Emergency Response System” and
“Wireless Medical Emergency Alert Systems”.

[0003] A medical monitoring system on the other hand is
designed to continuously or periodically transmit electrically
embodied physiological parameter measurements embodied
as RF signals to a remote monitoring station for physiological
monitoring of a subject as well as usually provisioning for
alerting of a subject and/or a remote care-giver or remote
emergency response team of a medical emergency in relation
to the subject’s well-being.

[0004] These systems, typically find applications in care of
the elderly, whose state of health need to be constantly moni-
tored while advantageously still enabling the elderly to retain
mobility and consequently maintain an active lifestyle. More-
over, these systems are also being increasingly used across all
age categories and even include voung children and working
adults.

[0005] In view of the increasing growth of global ageing
population as well as an increase in deaths due to diseases like
diabetes and heart attack, it is foreseeable that such medical
alerting systems be in great demand. The subsequent pas-
sages detail abstracts of prior art documents which relate to
prior art medical emergency alert systems as well as draw-
backs of the prior art medical emergency alert systems dis-
closed therein.

[0006] U.S. Pat. No. 7,052,472 B1 discloses a system for
detecting symptoms of hypoglycaemia in a diabetic indi-
vidual. U.S. Pat. No. 7,052,472 B1 however does not provide
for relaying of a medical emergency alert to a remote care-
giver or a remote monitoring station. U.S. Pat. No. 7,052,472
B1 further does not disclose transmission of a medical alert to
a remote care-giver or a remote monitoring station by either
wire-line or wireless communication channels. The relaying
of a medical alert to a remote care-giver or remote monitoring
station may prove critical when a wearer is in a situation
where he/she is unable to seek medical emergency assistance
on his/her own.

[0007] US2009/0322513 Al discloses a medical emer-
gency reporting system and methodology that utilizes a moni-
toring device to continuously monitor key physiological
parameters of a person, and when measurements exceed pro-
grammed threshold levels, it automatically issues a medical
emergency alert along with location information to a remote
monitoring centre via a wireless network and the internet for
immediate local response. US2009/0322513 Al however
fails to disclose a alerting system that, provisions for produc-
tion of an audible alarm to a wearer of the wearable monitor-
ing device in the event the wearable monitoring device is not
tightly coupled to the wearer utilizing the measurement
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obtained by the physiological condition sensor to conse-
quently alert the subject that the wearable monitoring device
is improperly worn. US2009/0322513 further fails to disclose
a combination of communication channels that comprise of
both wire-line and wireless communication channels for
relaying of a medical emergency alert to a remote monitoring
station or remote care-giver. The provision of wire-line com-
munication may prove to be advantageous as it provides
redundancy to wireless communication, in communicating
an emergency medical alert to a remote monitoring station. In
the event, the wireless channel communication experiences
technical problems, an alert may be communicated to the
remote monitoring station by way of wire-line communica-
tion channels that include the POTS (Plain Old Telephone
Service) and PSTN (Public Switched Telephone Network).

[0008] U.S. Pat. No. 7,978,063 B2 (refer to FIG. 1) dis-
closes a wireless network for monitoring a patient (10) com-
prising at least one wearable monitor (12, 70) including a
physiological condition sensor (34,74) coupled to the patient
(10) to sense and communicate data related to one physiologi-
cal function of the patient (10). A first body communication
unit (16, 78) interfaces with the at least one wearable monitor
(12, 70) and communicates with the first body communica-
tion unit (16, 78) utilizing the near field capacitive body
coupled protocol. An external communication unit (22) com-
municates the data to a remote medical monitoring station via
a cell phone network or the internet. U.S. Pat. No. 7,978,063
similar to US 2009/0322513 A1 does not provide a method of
determining whether the wearable monitoring device i.e.
wearable monitor is firmly attached to the surface of the skin
of a subject being monitored utilizing the measurement
obtained by the physiological condition sensor to conse-
quently alert the subject that the wearable monitoring device
is improperly worn. Moreover similar to U.S. Pat. No. 7,978,
063 B2 does not disclose a system that augments a wireless
communication channel for the communication of an alert
with either a combination of a wireless communication chan-
nel, wire-line communication channel or fibre optic commu-
nication channel.

[0009] US2011/0160547 A1 discloses a wireless transmis-
sion device for physiological information that is carried per-
sonally by a user and is attached on the skin to measure the
user’s physiological condition by touching the skin. Related
physiological signals are continuously and automatically
transmitted to other monitoring devices through an automatic
wireless transmission unit in the wireless transmission
device. Therefore, the user’s physical condition can be moni-
tored at any time and the related physiological information
can be provided to a medical facility or other monitoring
facility for understanding and tracking. US 2011/0160547
Al, similar to prior art documents U.S. Pat. No. 7,052,472
B1, US 2009/0322513 Al and U.S. Pat. No. 7,978,063 B2,
does not disclose the provisioning of a transmission of a
medical alert by way of either wire-line or wireless commu-
nication channels. In addition US 2011/0160547 A1, does not
disclose a wireless transmission device that generates an alert
based on measured physiological parameters that fall beyond
a predetermine threshold of measurement values, with the
threshold values being customizable according to age, gender
and medical condition of a particular individual. The provi-
sion of customizable threshold values prevents occurrence of
false alarms, thus increasing effectiveness of the system for
provision of remote monitoring and emergency response ini-
tiation.
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[0010] In view of the above, it is desirable to provide an
improved medical monitoring system that overcomes the dis-
advantages of medical monitoring and emergency alert sys-
tems of the prior art.

SUMMARY OF THE INVENTION

[0011] The following presents a simplified summary of the
invention in order to provide a basic understanding of some
aspects of the invention. This summary is not intended as an
extensive overview of the invention. It is not intended to
identify key/critical elements of the invention. Its sole pur-
pose is to present some concepts of the invention in a simpli-
fied form as a prelude to the more detailed description that is
presented later.

[0012] In one aspect, the present invention provides an
apparatus that, provisions for the remote monitoring and
medical emergency alerting of an individual’s physiological
parameters that includes:

[0013] at least one wearable monitoring device that
serves to monitor at least one mobile subject’s physi-
ological parameters that may include body temperature,
perspiration and blood pressure, analyze the physiologi-
cal parameters, by embodying physiological parameter
measurements in the form of electrical signals; produce
a medical alert signal in the event the physiological
parameter measurements fall beyond predetermined
threshold values and further serve to wirelessly transmit
the medical alert and electrically embodied physiologi-
cal parameter measurements by embodying the medical
alert and electrically embodied physiological parameter
measurements in the form of RF signals; and

[0014] a wireless transceiver unit, and that is configured
to communicate with the at least one wearable monitor-
ing device via RF wireless communication, conse-
quently enabling receipt of the RF signals embodying
the medical alert signal and electrically embodied physi-
ological parameter measurements originating from the
at least one wearable monitoring device, processing the
received medical alert signal and electrically embodied
physiological parameter measurement to provide a local
alarm and/or provide a medical alert as well as relay the
electrically embodied parameter measurements to a
remote monitoring station by way of transmitting the
medical alert and electrically embodied parameter mea-
surements over a cellular network or alternatively by
way of transmitting the medical alert and electrically
embodied physiological parameter measurements via a
wire-line communication channel or fiber optic commu-
nication channel to the remote monitoring station.

[0015] The wireless transceiver unit serving to transmit the
medical alert and physiological parameter measurements to a
remote monitoring station over a cellular network, a cellular
network aggregated to the internet and/or viaa PSTN (Public
Switched Telephone Network) through the POTS (Plain Old
Telephone Service) or a fiber optic communication network
to alert a remotely located caregiver or, a remotely, located
medical emergency response personnel.

[0016] The remote monitoring station in a preferable
embodiment includes a cellular phone of a remote care-giver.
The remote momnitoring station in yet another preferable
embodiment includes a remotely located medical institu-
tion’s call center that is communicably interconnected to the
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cellular network and/or the PSTN (Public Switched Tele-
phone Network) through the POTS (Plain Old Telephone
Service).

[0017] The at least one wearable monitoring device of the
improved medical monitoring and emergency alert system of
the present invention, in a preferable embodiment includes:

[0018] at least one physiological sensor that includes at
least one body temperature sensor that serves to enable
the embodying of at least one physiological parameter
measurement such as body temperature measurement
and perspiration measurement (measured in terms of %
relative humidity) into electrical signals;

[0019] acentral processing unit that serves to receive the
at least one electrically embodied physiological param-
eter measurement from the at least one physiological
sensor and determine if the at least one electrically
embodied physiological parameter measurement falls
beyond predetermined thresholds; actuate a local alarm
in the event a medical alert condition is determined and
transmit a medical alert signal and the at least one physi-
ological parameter measurement to a transceiver circuit;
and

[0020] thetransceiver circuit serving to receive the medi-
cal alert signal and the at least one electrically embodied
physiological parameter measurement transmitted by
the central processing unit and subsequently wirelessly
transmits the medical alert signal and the at least one
physiological parameter measurement to the wireless
transceiver unit.

[0021] Inapreferred embodiment of the medical monitor-
ing system of the present invention, the at least one wearable
monitoring device further includes at least one LED (Light
Emitting Diode) indicator, a USB (Universal Serial Bus) port
for battery charging, a power button and an emergency alert
activation button.

[0022] Ina preferred embodiment of the medical monitor-
ing system of the present invention, the occurrence of a medi-
cal alert condition is determined at the wireless transceiver
unit. In the preferred embodiment of the medical monitoring
system of the present invention, the at least one electrically
embodied physiological parameter measurement obtained by
the at least one sensor of the wearable monitoring device is
received by the wireless transceiver unit, which subsequently
determines if the received electrically embodied physiologi-
cal parameter measurement falls beyond predetermined
thresholds.

[0023] Ina preferred embodiment of the medical monitor-
ing system of the present invention, the wearable monitoring
device comprises of at least one physiological sensor that
incorporates a body temperature sensing element and a rela-
tive humidity sensing element.

[0024] Ina preferred embodiment of the medical monitor-
ing system of the present invention, the at least one wearable
monitoring device takes the form of a dermal patch which
comprises of RFID circuitry and at least one sensing element.
The at least one sensing element enables the embodying of
physiological parameter measurement such as body tempera-
ture measurement and measurement of perspiration (i.e. in
terms of relative humidity measurement) into electrical sig-
nals. The wearable monitoring device in this preferred
embodiment, including electronic circuitry that enables
transmission of the electrically embodied physiological
parameter measurements (by embodying the electrically
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embodied physiological parameter measurements as RF sig-
nals), to the wireless transceiver unit for further processing.
[0025] In apreferred embodiment of the medical monitor-
ing system of the present invention, the wireless transceiver
unit is a cellular phone.

[0026] In apreferred embodiment of the medical monitor-
ing system of the present invention, the at least one wearable
monitoring device communicates with the wireless trans-
ceiver unit utilizing wireless RF signals in accordance with
the IEEE’s Bluetooth protocol.

[0027] In another preferred embodiment of the medical
monitoring system of the present invention, the at least one
wearable monitoring device communicates with the wireless
transceiver unit utilizing wireless RF signals in accordance
with the IEEE’s Zig-Bee protocol.

[0028] Inyet another preferred embodiment of the medical
monitoring system of the present invention, the at least one
wearable monitoring device communicates with the wireless
transceiver unit utilizing wireless RF signals in accordance
with the IEEE’s 802.11 WLAN protocol.

[0029] Inyetanother preferred embodiment of the medical
monitoring system of the present invention, the at least one
wearable monitoring device communicates with the wireless
transceiver unit by transmitting and receiving wireless RF
signals within frequency bands commonly used when RFID
technology is deployed.

[0030] In one embodiment of the present invention, the
medical monitoring system of the present invention provi-
sions for threshold physiological parameter measurement set-
tings that are customizable based on the age, gender, normal
medical condition of a subject being monitored and time of
the day (to accommodate the amount and type of activities
that one undergoes during a particular time of the day).
[0031] In one embodiment of the present invention, the
medical monitoring system of the present invention provides
a wearable monitoring device that incorporates a relative
humidity sensor capable of sensing the relative humidity of a
subject without the relative humidity sensor being in actual
contact with the surface of the skin of the subject.

[0032] In another aspect of the present invention, there is
provided a method to determine and alert a subject wearing a
wearable monitoring device configured to measure a physi-
ological parameter, as to whether, the wearable monitoring
device is in firm contact with the subject’s skin utilizing an
electrically embodied physiological parameter measurement
obtained by an at least one sensor of the wearable monitoring
device; the method comprising the steps of:

[0033] 1i.acquiring the electrically embodied physiologi-
cal parameter;

[0034] ii. determining if the electrically embodied physi-
ological parameter measurement acquired in step (i)
falls beyond a predetermined range of measurements
that represent the normal range of measurement values
when the wearable monitoring device is tightly coupled
to the subject’s skin; and

[0035] 1iii. actuating an audible and/or a visual alarm on
the wearable monitoring device as well as an audible
and/or a visual alert which may include a message on the
wireless transceiver unit in the event the electrically
embodied physiological parameter measurement
exceeds the normal range of measurement values;

[0036] In yet another aspect of the medical monitoring
system of the present invention there is provided a method to
alert a remote care-giver or a remote team of emergency
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response personnel via a remote monitoring station through
the wireless transceiver unit that is in communication with the
at least one wearable monitoring device and the remote moni-
toring station. The method being executed by the wireless
transceiver unit and comprises the steps of:

[0037] 1. acquiring at least one electrically embodied
physiological parameter from a wearable monitoring
device worn by a subject who is being monitored

[0038] ii. determining whether the at least one electri-
cally embodied physiological parameter measurement
acquired in step (i) falls beyond a predetermined range
of measurements that represent the normal range of
physiological parameter measurement values when the
subject is healthy;

[0039] iii. actuating a local audible and/or visual alarm
on the wearable monitoring device and/or the wireless
transceiver unit;

[0040] iv. automatically executing a phone call to at least
one primary number corresponding to at least one
remote monitoring station which may include a cell-
phone of a remote care-giver or a remote call center of a
medical emergency response team; the phone call being
executed a predetermined number of times until it is
acknowledged by the remote monitoring station;

[0041] v. automatically executing a phone call for a pre-
determined number of times to at least one other alter-
nate number corresponding to at least one remote moni-
toring station which may include a cell phone of a
remote care-giver or a remote call center of a medical
emergency response team in the event, the phone call to
the predetermined primary number is not acknowl-
edged,;

[0042] vi. repeating steps (iv) and (v) until either one of
the phone calls to the at least one predetermined primary
number or the at least one predetermined secondary
number is acknowledged; and

[0043] vii. automatically executing the wireless trans-
missionofan SMS alert to the at least one predetermined
primary number or at least one other number corre-
sponding to at least one remote monitoring station which
may include a cell-phone of a remote care-giver.

[0044] Additional aspects, features and advantages of the
invention will become apparent to those skilled in the art upon
consideration of the following detailed description of pre-
ferred embodiments of the invention in conjunction with the
drawings listed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The present invention will be fully understood from
the detailed description given herein below and the accom-
panying drawings which are given by way of illustration only,
and thus are not limitative of the present invention.

[0046] FIG. 1is a diagram illustrating an example medical
alert and monitoring system of the prior art;

[0047] FIG. 2 is a diagram illustrating a first preferred
embodiment of the medical monitoring system of the present
invention;

[0048] FIG. 3 is a diagram illustrating a simplified block
diagram of the major component blocks of a wireless trans-
ceiver unit in a preferable embodiment of the medical moni-
toring system of the present invention;

[0049] FIG. 4is anelevation view of a wearable monitoring
device according to a preferred embodiment of the medical
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monitoring system of the present invention as applied to a
wrist of an individual to be monitored;

[0050] FIG.5isa top plan view of the wearable monitoring
device according to a preferred embodiment of the medical
monitoring system of the present invention;

[0051] FIG. 6is aside elevation view of the wearable moni-
toring device according to a preferred embodiment of the
medical monitoring system of the present invention;

[0052] FIG. 7is a bottom plan view of the wearable moni-
toring device according to a preferred embodiment of the
medical monitoring system of the present invention;

[0053] FIG. 8 is an exploded view of the housing of the
wearable monitoring device according to a preferred embodi-
ment of the medical monitoring system of the present inven-
tion;

[0054] FIG. 9 is a diagram illustrating one preferred
embodiment of the medical monitoring system of the present
invention;

[0055] FIG. 10 is a diagram illustrating a dermal patch
housing a micro-chip that forms a wearable monitoring
device in accordance with another preferred embodiment of
the present invention;

[0056] FIG. 11 is a diagram illustrating yet another prefer-
able embodiment of the medical monitoring system of the
present invention; and

[0057] FIG. 12 is a diagram illustrating a communication
protocol utilized in an exemplary embodiment of the medical
monitoring and emergency alerting system of the present
invention for communication between at least one wearable
monitoring device and a wireless transceiver unit.

DETAILED DESCRIPTION OF THE INVENTION

[0058] The detailed description set forth below in connec-
tion with the appended drawings is intended as a description
of exemplary embodiments and is not intended to represent
the only form in which the embodiments may be constructed
and/or utilized. The description sets forth the functions and
the sequence for constructing the exemplary embodiments.
However, it is to be understood that the same or equivalent
functions and sequences may be accomplished by different
embodiments that are also intended to be encompassed within
the scope of this disclosure.

[0059] Themedical monitoring system (100) of the present
invention will now be described with reference to FIGS. 2 to
10.

[0060] With reference to FIGS. 2 and 3, in a preferable
embodiment, the present invention provides a medical moni-
toring system (100) for remote monitoring of an individual’s
physiological parameters that comprises of a wearable moni-
toring device (10) and a wireless transceiver unit (34).
[0061] In another preferable embodiment, the present
invention provides a medical monitoring system (100) for
medical monitoring and emergency alerting in relation to at
least one subject, comprising of at least one wearable moni-
toring device (10) and a wireless transceiver unit (34).
[0062] The wearable monitoring device (10) serves to
monitor a mobile subject’s physiological parameters that
include body temperature, perspiration and/or blood pressure
analyze the physiological parameters by embodying physi-
ological parameter measurements in the form of electrical
signals and comparing the physiological parameter measure-
ments with threshold values of physiological parameter mea-
surements stored in a local memory (15b) of the at least one
wearable monitoring device (10); produce a medical alert
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signal in the event the physiological parameter measurements
fall beyond predetermined threshold values and further serve
to wirelessly transmit the medical alert and the electrically
embodied physiological parameter measurements by
embodying the medical alert and the electrically embodied
physiological parameter measurements in the form of RF
signals to the wireless transceiver unit (34).

[0063] The wireless transceiver unit (34) is associated with
the at least one subject whose physiological parameters, are
being monitored and is configured to communicate with the at
least one wearable monitoring device (10) via RF wireless
communication, consequently enabling receipt of RF signals
embodying the medical alert signal and/or RF signals
embodying electrically embodied physiological parameter
measurements originating from at least one wearable moni-
toring device (10). The wireless transceiver unit (34) and the
wearable monitoring devices (10) are mutually configured to
communicate with one another utilizing a bi-directional RF
communication channel. More particularly, the wireless
transceiver unit (34) and the wearable monitoring devices
(10) are mutually, in a preferable embodiment of the medical
monitoring system (100) of the present invention, configured
as half-duplex RF communication devices.

[0064] The wireless transceiver unit (34), subsequently,
upon receipt of a medical alert signal embodied as a RF
signal, processes the received medical alert RF signal to pro-
vide a local alarm and/or provide a medical alert to a remote
monitoring station (32) by way of transmitting the medical
alert over a cellular network and/or a cellular network aggre-
gated to the Internet or alternatively by way of transmitting
the medical alert via a wire-line communication channel or
fiber optic communication channel to the remote monitoring
station (32). Similarly, the wireless transceiver unit (34) upon
receipt of RF signals embodying electrically embodied physi-
ological parameter measurements, relays the received elec-
trically embodied physiological parameter measurements to a
remote monitoring station (32) for data storage and historical
trending purposes irrespective of whether a medical alert
signal is received or not from the RF transmission originating
from the at least one wearable monitoring device (10).
[0065] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, a medical alert
signal is produced by the wearable monitoring device (10).
Alternatively in another preferable embodiment of the medi-
cal monitoring system (100) of the present invention, a medi-
cal alert signal is produced by the wireless transceiver unit
(34).

[0066] Inanembodiment of the medical monitoring system
(100) of the present invention, RF wireless communication
between the wearable monitoring device (10) and the wireless
transceiver unit (34) is in accordance with the IEEE’s Blue-
tooth Protocol.

[0067] In another embodiment of the medical monitoring
system (100) of the present invention, RF wireless commu-
nication between the at least one wearable monitoring device
(10) and the wireless transceiver unit (34) is in accordance
with the IEEE’s Zig-Bee Protocol.

[0068] In yet another embodiment of the medical monitor-
ing system (100) of the present invention, RF wireless com-
munication between the wearable monitoring device (10) and
the wireless transceiver unit (34) is in accordance with the
IEEE’s 802.11 WLAN Protocol.

[0069] In yet another embodiment of the medical monitor-
ing system (100) of the present invention, RF wireless com-
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munication between the wearable monitoring device (10) and
the wireless transceiver unit (34) is achieved by transmitting
and receiving wireless RF signals within frequency bands
commonly used when RFID technology is deployed.

[0070] More particularly in a preferable embodiment of the
medical monitoring system (100), RF wireless communica-
tion between the wearable monitoring device (10) and the
wireless transceiver unit (34) is achieved by transmitting and
receiving wireless RF signals within the following frequency
bands:

[0071] 1. 433 MHz (Ultra High Frequency Band)
[0072] ii. 868-870 MHz
[0073] iii. 902-928 MHz
[0074] iv. 2450-5480 MHz
[0075] v.3.1-10 GHz
[0076] With reference to FIG. 2, in a preferable embodi-

ment of the medical monitoring system (100) of the present
invention, the wearable monitoring device (10) includes elec-
tronics which includes at least one physiological sensor
(15a), an electrical power source (15d), an electrical power
source charge management circuit (15¢), a power manage-
ment circuit (15¢), a wearable monitoring device central pro-
cessing module (15}, a wearable monitoring device memory
module (155), a wearable monitoring device RF transceiver
circuit (15g) and a wearable monitoring device RF antenna
(15h). In another preferable embodiment of the medical
monitoring system (100) of the present invention, the wear-
able monitoring device (10) electronics further includes at
least one display unit (12), an electrical power source charg-
ing port (20) for electrical power source charging, a power
button (23) and a manual emergency alert activation button
(22). In one preferable embodiment of the medical monitor-
ing system (100) of the present invention, the electronics of
the wearable monitoring device (10) are mounted on a mul-
tilayered Printed Circuit Board (15). The wearable monitor-
ing device central processing module (15f) in addition to
serving to analyze, electrically embodied physiological
parameter measurements, among one of its many functions,
also serves to manage charging of the electrical power source
(154) in cooperation with the electrical power source charge
management circuit (15¢) as well as manage the power con-
sumed by the various electronic modules of the wearable
monitoring device (10) in cooperation with the power man-
agement circuit (15e).

[0077] The wearable monitoring device memory module
(15b) houses a software application executable by the wear-
able monitoring device central processing module (15f) to
consequently enable the wearable monitoring device (10) to
execute a plurality of actions that include one or more of the
following actions:

[0078] 1. pairing (i.e. performs a handshaking procedure
to establish a bi-directional communication channel
between the at least one wearable monitoring device
(10) and a wireless transceiver unit (34)) the wireless
transceiver unit (34) in cooperation with a software
application housed within the wireless transceiver unit
memory module (34/) and executed by the wireless
transceiver unit central processing module (34f);

[0079] 1ii. acquiring at least one electrically embodied
physiological parameter measurement from the at least
one physiological sensor (15a);
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[0080] iii. setting of customizable threshold settings of at
least one physiological parameter measurement value
stored within the wearable monitoring device memory
module (155);

[0081] iv. comparing of at least one electrically embod-
ied physiological parameter measurement obtained via
the physiological sensor (15a4) with a threshold physi-
ological parameter measurement value stored within the
wearable monitoring device memory module (15b);

[0082] v. actuating a local alert, in the event the electri-
cally embodied physiological parameter measurement
falls beyond the threshold physiological parameter mea-
surement value, and/or actuating a transmission of a
medical alert signal to the wireless transceiver unit (34)
via the wearable monitoring device RF transceiver cir-
cuit (15g) and the wearable monitoring device RF
antenna (154); and

[0083] vi. actuating the transmission of at least one elec-
trically embodied physiological parameter measure-
ment to the wireless transceiver unit via the wearable
monitoring device RF transceiver circuit (15g) and the
wearable monitoring device RF antenna (154).

[0084] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the wearable moni-
toring device (10) includes an electrical power source (154)
which is a Li-lon rechargeable battery or a Li-Polymer
rechargeable battery.

[0085] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the wearable moni-
toring device (10) includes a removable and replaceable elec-
trical power source (154) which is a removable and
replaceable Li-lon rechargeable battery or a Li-Polymer bat-
tery.

[0086] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the electrical power
source charging port (20) is a USB (Universal Serial Bus)
charging port (20). In yet another preferable embodiment of
the present invention, the electrical power source charging
port (20) is a micro-USB (micro-Universal Serial Bus) elec-
trical power source charging port (20).

[0087] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the display unit (12)
comprises of a LCD display module or at least one LED
(Light Emitting Diode) indicator.

[0088] Inanembodiment of the medical monitoring system
(100) of the present invention, the at least one wearable moni-
toring device (10) further includes an audible alert means
which may comprise of a speaker or an electronic buzzer.
[0089] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the wearable moni-
toring device memory module (155) of the wearable moni-
toring device (10) comprises of any one of or a combination
of any one of a ROM (Read Only Memory) block, a RAM
(Random Access Memory) block and a EEPROM (Electri-
cally Erasable Programmable Read Only Memory) block.
[0090] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the wearable moni-
toring device (10) further includes a gyroscopic sensor and/or
an accelerometer.

[0091] The physiological sensor (15a), in a preferable
embodiment of the present invention includes at least one
body temperature sensor that serves to enable the embodying
of at least one physiological parameter measurement such as
body temperature measurement, perspiration measurement
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(measured in terms of relative humidity) or blood pressure
measurement into an electrical signal. The wearable monitor-
ing device central processing module (15f) serves to receive/
acquire the electrically embodied physiological parameter
measurement from the physiological sensor(s) (15f) and
determine if the electrically embodied physiological param-
eter measurement falls beyond predetermined thresholds.
The wearable monitoring device memory module (154)
serves to store predetermined pre-set threshold values of
physiological parameter measurement. The wearable moni-
toring device central processing module (15f), analyzes the
received at least one electrically embodied physiological
parameter measurement by comparing the received at least
one electrically embodied physiological parameter measure-
ment with the threshold values of the physiological parameter
measurement pre-stored in the wearable monitoring device
memory module (15b). If the received electrically embodied
physiological parameter measurement falls beyond predeter-
mined threshold levels, the wearable monitoring device cen-
tral processing module (15f) will actuate a local alert in the
event a medical alert condition is determined and transmit a
medical alert signal as well as the at least one electrically
embodied physiological parameter measurement to the wear-
able monitoring device RF transceiver circuit (15g). The
wearable monitoring device RF transceiver circuit (15g)
serves to receive the medical alert signal as well as the elec-
trically embodied physiological parameter measurement
transmitted by the wearable monitoring device central pro-
cessing module (15/) and subsequently wirelessly transmits
RF signals embodying the medical alert signal and the at least
one electrically embodied physiological parameter measure-
ment received from the wearable monitoring device central
processing module (15f) to the wireless transceiver unit (34)
via the wearable monitoring device RF antenna (15%).

[0092] With reference to the preceding paragraph, the
wearable monitoring device central processing module (15f)
will actuate a local alert in the form of a visual alert via the
display unit (12) which could take the form of a message
displayed on a LCD module or alternatively take the form of
an LED flashing sequence of at least one LED indicator.

[0093] In one embodiment of the medical monitoring sys-
tem (100) of the present invention, the at least one electrically
embodied physiological parameter measurement obtained
with the aid of the at least one physiological sensor (15a), is
received by the wearable monitoring device central process-
ing module (15/) which subsequently transmits the electri-
cally embodied physiological parameter measurement to a
wearable monitoring device RF transceiver circuit (15g) that
serves to transmit an RF signal embodying the at least one
electrically embodied physiological parameter measurement
via the wearable monitoring device RF antenna (15%). The
wireless transceiver unit (34) subsequently upon receipt of
the RF signal embodying the electrically embodied physi-
ological parameter measurement, processes the received RF
signal embodying the electrically embodied physiological
parameter measurement, to determine as to whether the elec-
trically embodied physiological parameter measurement falls
beyond predefined threshold levels or otherwise.

[0094] Ina preferable embodiment of the medical monitor-
ing system (100) of the present invention, the at least one
physiological sensor (15a) of the at least one wearable moni-
toring device (10) comprises of a body temperature sensing
element and a relative humidity sensing element.
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[0095] 1Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the at least one
physiological sensor (15a) of the at least one wearable moni-
toring device (10) comprises of at least one physiological
parameter sensing element.

[0096] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the at least one
physiological sensor (15a) of the at least one wearable moni-
toring device (10) comprises of a plurality of sensing ele-
ments.

[0097] Inanembodiment of the medical monitoring system
(100) of the present invention, the at least one physiological
sensor (15a) comprises of at least one sensing element which
includes a body temperature sensing element.

[0098] Inanother preferred embodiment of the apparatus of
the medical monitoring system (100) of the present invention,
the at least one wearable monitoring device (10) includes a
physiological sensor (15a) that comprises of a relative humid-
ity sensing element that does not need to be in contact with the
surface of the skin of a subject being monitored.

[0099] The at least one physiological sensor (15¢) in this
preferable embodiment of the medical monitoring system
(100) of the present invention including a relative humidity
sensing element that is a capacitive sensing element that
enables contactless measurement of relative humidity (%
RH) to provide a measure of the physiological parameter of
perspiration. The advantages of utilizing a non-contact
capacitive sensing element incorporated into the at least one
physiological sensor (15a) of the wearable monitoring device
(10) is that the non-contact sensing element inherently pre-
vents the following:

[0100] 1i.) the incidence of skin irritation prevalent when
contact sensors/sensing elements that have to be in direct
physical contact with a subject’s skin are utilized due to
the fact that these sensors often include plastic and metal
electrodes that may cause the skin of the subject being
monitored to be irritable;

[0101] ii.) the incidence of skin irritation prevalent when
contact sensors/sensing elements that have to be in direct
physical contact with a subject’s skin are utilized due to
the fact that these sensors often involve the flow of
current or the imposition of a voltage on the surface of
the skin of a subject being monitored; and

[0102] iii.) the incidence of measurement errors due to
corrosion of electrodes in the case of contact based
physiological sensors/sensing elements, caused by the
subject’s perspiration.

[0103] The reader should be informed that the above is just
a non-exhaustive list of advantages derived from the use ofa
non-contact capacitive sensing element incorporated into the
at least one physiological sensor (15a) of the wearable moni-
toring device (10) in a preferable embodiment of the medical
monitoring system (100) of the present invention.

[0104] The reader should take note that the at least one
physiological sensor (15a) that incorporates the aforemen-
tioned non-contact capacitive sensing element in a preferable
embodiment of the medical monitoring system (100) of the
present invention, is a sensor obtained from any one of the
range of Honeywell Humidlcon™ Digital Humidity/Tem-
perature Sensors:HIH6130/6131 Series.

[0105] The provision of a manual emergency alert activa-
tion button (22) in the at least one wearable monitoring device
(10) in a preferable embodiment of the medical monitoring
system (100) of the present invention, enables a subject wear-
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ing the wearable monitoring device (10) to actuate the trans-
mission of a medical alert to a remote monitoring station (32)
via the wireless transceiver unit (34). More particularly, upon
a subject pressing the manual emergency alert activation but-
ton (22), the wearable monitoring device central processing
module (15f) will detect the depression of the manual emer-
gency activation button (22) and subsequently generate a
medical alert signal and further initiate transmission of the
medical emergency alert signal to the wireless transceiver
unit (34) via the wearable monitoring device RF transceiver
circuit (15¢) and the wearable monitoring device RF antenna
(15h). The wireless transceiver unit (34) subsequently pro-
duces a local alert, and relays the medical emergency alert
signal to a remote monitoring station (32).

[0106] The provision of a manual emergency alert activa-
tion button (22) in the wearable monitoring device (10) in the
preferred embodiment of the medical monitoring system
(100) as described in the preceding paragraph, further provi-
sions for a local alert at the wearable monitoring device (10)
in the form of a visual alert via the at least one display unit
(12) which takes the form of a message displayed on a LCD
module or alternatively takes the form of an LED flashing
sequence of at least one LED indicator.

[0107] With reference to FIGS. 4 to 8, in a preferable
embodiment of the medical monitoring system (100) of the
present invention, the wearable monitoring device (10) takes
the form of a housing (14) securable to a pair of straps (16)
with electronics mounted on a multi-layered PCB (Printed
Circuit Board) (15) housed in the housing (14). More particu-
larly, in this preferable embodiment of the present invention,
the at least one wearable monitoring device (10) comprises of
ahousing (14) comprising of a top casing (14a) and a bottom
casing (14b) that are respectively substantially curved at lon-
gitudinally oriented symmetrically opposing ends (14¢, 14g),
and a pair elastomeric wrist straps (16), a first elastomeric
wrist strap (16a) and a second elastomeric wrist strap (165).
Fach elastomeric wrist strap (16a, 165) of the pair elasto-
meric wrist straps (16) are rotatably attached to each longi-
tudinally oriented substantially curved symmetrically oppos-
ing end (14¢) of the top casing (14a) of the housing (14) of the
at least one wearable monitoring device (10).

[0108] In apreferred embodiment of the medical monitor-
ing system (100) of the present invention, the pair of elasto-
meric wrist straps (16a, 165), are fabricated from a hypoaller-
genic elastomer.

[0109] In another preferred embodiment of the medical
monitoring system (100) of the present invention, the at least
one wearable monitoring device (10) takes the form of a
housing (14) securable to a strap fabricated from a hypoaller-
genic elastomer.

[0110] The electronics mounted on the multi-layered PCB
(Printed Circuit Board) (15) including at least one physiologi-
cal sensor (15a), a wearable monitoring device central pro-
cessing module (15f), a wearable monitoring device memory
module (155), a wearable monitoring device RF transceiver
circuit (15g), a wearable monitoring device RF antenna (154),
a display unit (12), an electrical power source charging port
(20) and a manual emergency activation button (22).

[0111] The multilayered PCB (Printed Circuit Board) (15)
including a plurality of perforations to facilitate securing of
the multilayered PCB (15) onto the bottom casing (145) of the
housing (14) of the wearable monitoring device (10) in a
preferable embodiment.
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[0112] With reference to FIGS. 5 to 7, the first elastomeric
wrist strap (16a) of the pair of elastomeric straps (16) includes
ahook fabric strip (18) and the second elastomeric wrist strap
(16b) of the pair of elastomeric wrist straps (16) includes a
loop fabric strip (24).

[0113] With reference to FIGS. 7 and 8, the bottom casing
(14b) comprises a plurality of threaded bore-holes that serve
to enable the threading of a plurality of screws (26) respec-
tively. The screws (26) serve to secure the printed circuit
board (PCB) (15) to the bottom casing (145) of the housing
(14). The multilayered printed circuit board (PCB) (15) is
secured to the bottom casing (144) of the housing (14) by
aligning the plurality of threaded bore-holes of the bottom
casing (145) to the plurality of perforations of the multilay-
ered PCB (15) and threading a plurality of screws (26) of
appropriate size and with appropriate threads through the
combination of the plurality of bore holes of the bottom
casing (14b) and the corresponding plurality of perforations
of the multilayered PCB (15).

[0114] Inaddition to the plurality of bore holes, the bottom
casing (14b) of the housing (14) further includes at least one
perforation (28) that serves to provide an opening through
which the physiological sensor (15a) which, in a preferable
embodiment of the present invention, incorporates a capaci-
tive sensing element that enables contactless measurement of
relative humidity (% RH), to sample and measure relative
humidity from an area in the immediate vicinity on the sur-
face of the skin of the subject’s wrist.

[0115] With reference to FIG. 8, the top casing (14a)
includes substantially curved symmetrically opposing ends
(14c) that project away from the housing (14). Each longitu-
dinally oriented substantially curved symmetrically opposing
end (14c¢) of the top casing (14a) includes a pair of substan-
tially curved projections (14d, 14e), a first upper substantially
curved projection (144) and a second lower substantially
curved projection (14e). The pair of substantially curved pro-
jections (144, 14e) serving to deflect air drafts from the ver-
tical/horizontal and diagonal directions, to prevent transient
air movement or air drafts from affecting the reading of the at
least one physiological sensor (15a) of the wearable monitor-
ing device (10) which in this preferred embodiment of the
medical monitoring system (100) is a capacitive sensor for the
measurement of relative humidity (% RH).

[0116] With reference to FIG. 4, the wearable monitoring
device (10) that takes the form of a wrist watch like device in
a preferable embodiment of the medical monitoring system
(100) of the present invention as described in the immediately
preceding paragraphs above, is worn by first placing the hous-
ing (14) which houses the printed circuit board (PCB) (15),
such that the top face of the housing (14) appears to rests on
the subject’s wrist (when viewed from the top). Subsequently
the first and second elastomeric wrist straps (16a, 165) are
wound around the wrist of the subject, such that the hook
fabric strip (18) of the first elastomeric wrist strap (16a) is
positioned facing and is consequently coupled to the loop
fabric strip (24) of the second elastomeric wrist strap (165), to
thus consequently firmly attach the wearable monitoring
device (10) onto a subject’s wrist.

[0117] With reference to FIG. 3, in a preferable embodi-
ment of the medical monitoring system (100) of the present
invention, the wireless transceiver unit (34) includes a first RF
antenna (34%), a first RF transceiver circuit (34g), a wireless
transceiver unit central processing module (34f), a wireless
transceiver unit memory module (34i), a second RF trans-
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ceiver circuit (34c¢), a second RF antenna (34d), a display
module (34a), an electronic buzzer (34b), an alphanumeric
keypad module (34j) and a wire-line communication module
(integrated with a wire-line communication socket, i.e. which
may in a preferable embodiment include a RJ45 socket)
(34k).

[0118] The wireless transceiver unit memory module (34i)
houses a software application executable by the wireless
transceiver unit central processing module (34f) to conse-
quently enable the wireless transceiver unit to execute a plu-
rality of actions that include one or more of the following
actions:

[0119] 1i.)pairing (i.e. performs a handshaking procedure
to establish a bi-directional communication channel
between at least one wearable monitoring device (10)
and a wireless transceiver unit (34)) of the least one
wearable monitoring device to the wireless transceiver
unit;

[0120] ii.)setting of customizable threshold settings of at
least one physiological parameter measurement value
stored within the wireless transceiver unit memory mod-
ule (34i);

[0121] 1iii.) acquiring a wirelessly transmitted RF signal
embodying a medical alert signal and/or a RF signal
embodying at least one electrically embodied physi-
ological parameter measurement via the first RF antenna
(34h) and the first RF transceiver circuitry (34g)

[0122] iv.) comparing of a received at least one electri-
cally embodied physiological parameter measurement
with a threshold physiological parameter measurement
value;

[0123] v.) actuation of a local alert at the wearable moni-
toring device and/or at the wireless transceiver unit and/
or actuating a transmission of a medical alert signal to a
remote monitoring station via any one of or a combina-
tion of any one of a wireless communication channel, a
fiber-optic communication channel or a wire-line com-
munication channel; and

[0124] vi.) actuating a transmission of a received at least
one electrically embodied physiological parameter mea-
surement to a remote monitoring station via any one of
or a combination of any one of a wireless communica-
tion channel, a fiber optic communication channel or a
wire-line communication channel.

[0125] In apreferred embodiment of the medical monitor-
ing system (100) of the present invention, the wireless trans-
ceiver unit’s first RF antenna (34%) is an omni-directional
antenna.

[0126] In apreferred embodiment of the medical monitor-
ing system (100) of the present invention, the wireless trans-
ceiver unit memory module (34i) of the wireless transceiver
unit (34) comprises of any one of or a combination of any one
of a ROM (Read Only Memory) block, a RAM (Random
Access Memory) block and a EEPROM (Electrically Eras-
able Programmable Read Only Memory block.

[0127] With reference FIGS. 2 and 3, in a preferable
embodiment of the medical monitoring system (100) of the
present invention, the wireless transceiver unit (34) serves to
wirelessly receive via the first RF antenna (34/), an RF signal
embodying at least one electrically embodied physiological
parameter measurement transmitted from the wearable moni-
toring device (10) via the wearable monitoring device first RF
antenna (15%). The received RF signal that embodies at least
one electrically embodied physiological parameter measure-
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ment, is received via the wireless transceiver unit’s first RF
antenna (34/4) and is subsequently down-converted and
demodulated by the wireless transceiver unit’s first RF trans-
ceiver circuit (34g) to provide the at least one electrically
embodied physiological parameter measurement signal (as
originally obtained by the at least one physiological sensor
(15a) of the at least one wearable monitoring device (10) that
is subsequently transmitted to the wireless transceiver unit
central processing module (347). The wireless transceiver unit
central processing module (34f), serving to analyze the
received electrically embodied physiological parameter mea-
surement signal by comparing with threshold values of physi-
ological parameter measurement pre-stored in the wireless
transceiver unit memory module (34). In the event, that the
received electrically embodied physiological parameter mea-
surement falls beyond the predetermined physiological
parameter measurement threshold values, the wireless trans-
ceiver unit central processing module (34f), determines a
medical alert condition and will proceed to transmit a medical
alert signal as well as receive at least one electrically embod-
ied physiological parameter measurement to the wireless
transceiver unit second RF transceiver circuit (34¢). The
wireless transceiver unit second RF transceiver circuit (34¢),
upon receipt of the medical alert signal and the at least one
electrically embodied physiological parameter measurement,
will subsequently embody the medical alert signal and the at
least one electrically embodied physiological parameter mea-
surement as RF signals and transmit the RF signals embody-
ing the medical alert signal and the at least one electrically
embodied physiological parameter measurement to a remote
monitoring station (32) via the second RF antenna. The medi-
cal alert signal is transmitted to the remote monitoring station
(32) for medical emergency alerting to alert a remote care-
giver or alert a medical emergency response team. The at least
one electrically embodied physiological parameter measure-
ment 1s transmitted to the remote monitoring station (32) for
data storage and historical trending purposes.

[0128] In addition, with reference to the immediately pre-
ceding paragraph, in this preferable embodiment of the medi-
cal monitoring system (100) of the present invention, upon
determination of a medical alert condition, the wireless trans-
ceiver unit central processing module (34f) will initiate a
further transmission of a medical alert signal to the at least
one wearable monitoring device (10) via the wireless trans-
ceiver unit first RF transceiver circuit (34g) and the wireless
transceiver unit first RF antenna (34%). The medical alert
signal will be embodied as an RF signal by the wireless
transceiver unit first RF transceiver (34g) and is transmitted
via the wireless transceiver unit first RF antenna (34/%) to the
at least one wearable monitoring device (10) which will
receive the RF signal embodying the medical alert signal via
the wearable monitoring device RF antenna (15%) and the
wearable monitoring device RF transceiver circuit (15g). The
wearable monitoring device RF transceiver circuit (15g) will
subsequently recover the originally transmitted medical alert
signal as originally transmitted by the wireless transceiver
unit (34) and transmit the recovered medical alert signal to the
wearable monitoring device central processing module (15f).
The wearable monitoring device central processing module
(15f) will subsequently, upon receipt of the medical alert
signal, actuate a local alert in the form of a visual alert via the
at least one display unit (12) which could take the form of a
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message displayed on aLCD module or alternatively take the
form of an LED flashing sequence of at least one LED indi-
cator.

[0129] Again with reference to FIGS. 2 and 3, in another
preferable embodiment of the medical monitoring system
(100) of the present invention, the wireless transceiver unit
(34) serves to wirelessly receive via the first RF antenna
(34h), RF signals embodying a medical alert signal and at
least one electrically embodied physiological parameter mea-
surement transmitted from the wearable monitoring device
(10) via the wearable monitoring device RF antenna (15%).
Upon receipt of the RF signals embodying the medical alert
signal and the at least one electrically embodied physiologi-
cal parameter measurement by the wireless transceiver unit
first RF antenna (344), the RF signals embodying the medical
alert signal and the at least one physiological parameter mea-
surement, propagate to the wireless transceiver unit first RF
transceiver circuit (34g). The wireless transceiver unit first
RF transceiver circuit (34g), subsequently down-converts and
demodulates the received RF signals embodying the medical
alert signal and the at least one electrically embodied physi-
ological parameter measurement and subsequently recovers
the medical alert signal as well as the at least one electrically
embodied physiological parameter measurement that were
originally generated at the at least one wearable monitoring
device (10). The recovered medical alert signal and at least
one electrically embodied physiological parameter measure-
ment is subsequently transmitted to the wireless transceiver
unit central processing module (34f), which subsequently
actuates the transmission of the medical alert signal and the at
least one electrically embodied physiological parameter mea-
surement to the wireless transceiver unit second RF trans-
ceiver circuit (34¢). The wireless transceiver unit second RF
transceiver circuit (34¢), upon receipt of the medical alert
signal and the at least one electrically embodied physiologi-
cal parameter measurement, will subsequently embody the
medical alert signal and the at least one electrically embodied
physiological parameter measurement in the form of RF sig-
nals and transmit the RF signals embodying the medical alert
signal and the at least one electrically embodied physiologi-
cal parameter measurement to a remote monitoring station
(32). The medical alert signal is transmitted to the remote
monitoring station (32) for medical emergency alerting to
alert a remote care-giver or alert a medical emergency
response team. The at least one electrically embodied physi-
ological parameter measurement is transmitted to the remote
monitoring station (32) for data storage and historical trend-
ing purposes.

[0130] The remote monitoring station (32) in a preferable
embodiment of the medical monitoring system of the present
invention is a cellular phone of a remote care-giver. The
remote monitoring station (32) in another preferable embodi-
ment of the medical monitoring system of the present inven-
tion is a remote call center of a medical emergency response
team.

[0131] With reference to the preceding four paragraphs
above, in accordance with a preferable embodiment of the
medical monitoring system (100) of the present invention, in
the event the remote monitoring station (32) is cellular phone
of a remote care-giver, the data storage of the at least one
electrically embodied physiological parameter measurement
is storage of the at least one electrically embodied physiologi-
cal parameter measurement in memory of the remote care-
giver’s cellular phone. In event the remote monitoring station
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(32) is a call-center of a medical emergency response team,
the data storage of the at least one electrically embodied
physiological parameter measurement is storage of the at
least one electrically embodied physiological parameter mea-
surement in a database of the call center.

[0132] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the medical alert
signal transmitted to the remote monitoring station (32) is an
SMS alert message embodied as an RF signal.

[0133] In another preferable embodiment of the medical
monitoring system (100) of the present invention, the medical
alert signal is a call signal to a predetermined number of a
remote monitoring station (32). In other words, the wireless
transceiver unit central processing module (34f) will initiate a
telephone call to a predetermined number of a remote moni-
toring station (32).

[0134] With reference to FIGS. 2 and 3, in a preferable
embodiment of the medical monitoring system (100) of the
present invention, the wireless transceiver unit (34) is a cel-
lular phone (34A) associated with the subject whose physi-
ological parameters are to be monitored that includes a first
RF antenna (34%), a first RF transceiver circuit (34g), a wire-
less transceiver unit central processing module (34f), a
memory module (34i), a second RF transceiver circuit (34¢),
a second RF antenna (34d), a display module (34a), an elec-
tronic buzzer (345), an alphanumeric keypad module (34)).
[0135] Again with reference to FIG. 3, in a preferable
embodiment of the medical monitoring system (100) of the
present invention, the wireless transceiver unit (34) includes
a wire-line communication module integrated with a wire-
line communication socket (34%) (that may in a preferable
embodiment include a RJ45 socket), thus enabling the wire-
less transceiver unit (34) to transmit a medical alert signal to
a remote monitoring station (32) by way of a wire-line com-
munication channel. More particularly the provision of a
wire-line communication module integrated with a wire-line
communication socket (that may in a preferable embodiment
include a RJ45 socket) (34k) within the wireless transceiver
unit (34) in a preferable embodiment of the medical monitor-
ing system (100) of the present invention, enables the trans-
mission of a medical alert signal by the wireless transceiver
unit (34) to a remote monitoring station (32) via a PSTN
(Public Switched Telephone Network) through the POTs
(Plain OId Telephone Service).

[0136] 1In yet another preferable embodiment of the medi-
cal monitoring system (100) of the present invention, the
wireless transceiver unit (34) includes a fiber-optic commu-
nications module (not shown) that enables the conversion of
electrical signals to optical signals and vice-versa to thus
enable transmission and reception of information embodied
as electrical signals as optical signals to or from a remote
monitoring station (32) via a fiber optic communication net-
work, a fiber optic communication network aggregated to the
internet and/or to a PSTN (Public Switched Telephone Net-
work). More specifically the wireless transceiver unit (34)
includes a fiber-optic communications module (not shown)
that enables conversion of electrical signals that include a
medical alert signal and at least one electrically embodied
physiological parameter measurement into optical signals for
transmission to a remote monitoring station (32) via a fiber
optic communication network, a fiber optic network aggre-
gated to the internet and/or to a PSTN.

[0137] With reference to FIGS. 9 and 10, in a preferable
embodiment of the medical monitoring system (100) of the
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present invention, the wearable monitoring device (10) takes
the form of a dermal patch (10) which comprises of electron-
ics formed on a single micro-chip (30) which include RFID
circuitry and at least one sensing element. The at least one
sensing element enabling the embodying of at least one
physiological parameter measurement such as body tempera-
ture measurement, measurement of perspiration (i.e. in terms
of relative humidity measurement) or blood pressure into at
least one electrically embodied physiological parameter mea-
surement. The wearable monitoring device (10) in this pref-
erable embodiment including electronic circuitry that enables
transmission of the at least one electrically embodied physi-
ological parameter measurement (by embodying the electri-
cally embodied physiological parameter measurement as RF
signals) to the wireless transceiver unit (34) for further pro-
cessing.

[0138] Ina preferable embodiment of the medical monitor-
ing system (100) of the present invention, the threshold values
of the at least one physiological parameter measurement
storedin either the wearable monitoring device memory mod-
ule (154) of the wearable monitoring device (10) or the wire-
less transceiver unit memory module (34/) of the wireless
transceiver unit (34), are customizable to accommodate the
age, gender, normal medical condition of a subject being
monitored and the time of the day (to accommodate the
amount and type of activities that a subject may undertake
during particular time periods within a day).

[0139] With reference to FIGS. 9 and 10, in a preferable
embodiment of the medical monitoring system (100) of the
present invention, the wearable monitoring device (10) takes
the form of a dermal patch (10) that houses a single integrated
circuit (30) with electronics which include at least one physi-
ological sensor (15a), a wearable monitoring device central
processing module (15f), a wearable monitoring device
memory module (155), a wearable monitoring device RF
transceiver circuit (15¢) and a wearable monitoring device
RF antenna (15%). More particularly, the electronics which
include the at least one physiological sensor (15a), the wear-
able monitoring device central processing module (15f), the
wearable monitoring device memory module (15b), the wear-
able monitoring device RF transceiver circuit (15g) and the
wearable monitoring device RF antenna (15/) are integrated
into a single integrated circuit (30).

[0140] With reference to FIG. 11, in yet another preferable
embodiment of the medical monitoring system (100) of the
present invention, the wireless transceiver unit (34) is a wire-
less network access device (34B) that includes a first RF
antenna (34%), a first RF transceiver circuit (34g), a central
processing unit (34f), a memory module (34;), and a wire-line
communication module and/or a fiber-optic communication
module.

[0141] With reference to FIG. 11, in a preferable embodi-
ment of the medical monitoring system (100) of the present
invention, as described in the immediately above paragraph,
the at least one wearable monitoring device (10) transmits at
least one electrically embodied physiological parameter mea-
surement and/or a medical alert signal to the wireless network
access device (34B) that serves to wirelessly receive the at
least one electrically embodied physiological parameter mea-
surement and/or medical alert signal and transmit the at least
one electrically embodied physiological parameter measure-
ment and/or a medical alert signal to a remote monitoring
station (32) which comprises of a central computer (32a) and
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a main-frame server (324), via a wire-line communication
channel or a fiber-optic communication channel.

[0142] The central computer (32a) of the remote monitor-
ing station (32) serving as an operator console that includes
hardware capable of receiving the medical alert or at least one
electrically embodied physiological parameter measurement
and further includes software applications that enable the
analysis of the received at least one electrically embodied
physiological parameter measurement and actuation of medi-
cal alert to a team of emergency response personnel including
doctors and nurses upon receipt of a medical alert signal. The
central computer (32a) further serving to store the received at
least one electrically embodied physiological parameter mea-
surement in a main-frame server (325).

[0143] With reference to FIG. 11, in a preferable embodi-
ment of the medical monitoring system (100) of the present
invention, a plurality of wearable monitoring devices (10)
associated with a plurality of subjects each communicate by
way of bidirectional RF communication with the wireless
network access device (34B). Each of the plurality of wear-
able monitoring devices (10) communicating with the wire-
less network access (34B) by way of RF transmissions that
include unique authentication keys that serve to distinguish
and identify between transmitting wearable monitoring
devices (10).

[0144] The embodiment of the medical monitoring system
(100) as illustrated in FIG. 11 finding utility in medical insti-
tutions such as medical centers or hospitals wherein medical
care staff including nurses and doctors need to constantly be
able to keep tabs on subjects despite not being in the imme-
diate vicinity of the subjects.

[0145] Inthe description of a preferable embodiment of the
medical monitoring system (100) as described in any one of
the preceding paragraphs above, the at least one wearable
monitoring device (10) periodically transmits an RF signal
embodying the at least one electrically embodied physiologi-
cal parameter measurement to the wireless transceiver unit
(34). The wireless transceiver unit (34) upon periodically
receiving the RF signal embodying the at least one electri-
cally embodied physiological parameter measurement,
recovers the at least one electrically embodied physiological
parameter measurement as originally generated at the at least
one wearable monitoring device (10) and periodically relays
the at least one electrically embodied physiological param-
eter measurement by way of long range RF transmission to a
remote monitoring station (32) which provisions for the stor-
age of the at least one electrically embodied physiological
parameter measurement for historical trending purposes.
[0146] Inone preferable embodiment of the medical moni-
toring system (100), the at least one wearable monitoring
device (10) continuously transmits an RF signal embodying
the at least one electrically embodied physiological param-
eter measurement to the wireless transceiver unit (34). Simi-
larly, the wireless transceiver unit (34) upon continuously
receiving the RF signal embodying the at least one electri-
cally embodied physiological parameter measurement,
recovers the at least one electrically embodied physiological
parameter measurement as originally generated at the at least
one wearable monitoring device (10) and continuously relays
the at least one electrically embodied physiological param-
eter measurement by way of long range RF transmission to a
remote monitoring station (32) which provisions for the stor-
age of the at least one electrically embodied physiological
parameter measurement for historical trending purposes.
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[0147] 1Inthe description of the medical monitoring system
(100) as described in any one of the preceding paragraphs
above, the at least one wearable monitoring device (10) per-
forms a hand-shaking procedure to establish a bi-directional
communication channel (i.e. pairing) between the at least one
wearable monitoring device (10) and the wireless transceiver
unit (34). With reference to FIG. 12, in an exemplary embodi-
ment of the medical monitoring system (100) of the present
invention, in order to establish a communication channel
between the at least one wearable monitoring device (10) and
the wireless transceiver unit (34), the at least one wearable
monitoring device (10) transmits a discovery signal to the
wireless transceiver unit (34). A response signal is transmit-
ted back to the at least one wearable monitoring device (10)
by the wireless transceiver unit (34). Security can be set up by
exchanging a shared authentication key between the wearable
monitoring device (10) and the wireless transceiver unit (34).
An authentication request is communicated from the at least
one wearable monitoring device (10) and to the wireless
transceiver unit (34) and an authentication key is returned by
the wireless transceiver unit (34) to the at least one wearable
monitoring device (10). An association signal is sent from the
wearable monitoring device (10) to the wireless transceiver
unit (34) and the wireless transceiver unit (34) returns a con-
firm signal to verify establishment of a connection between
the at least one wearable monitoring device (10) and the
wireless transceiver unit (34).
[0148] With reference to the exemplary embodiment of the
medical monitoring system (100) of the present invention as
described in the preceding paragraph immediately above,
once communication is established, a verification signal is
sent at various times from the at least one wearable monitor-
ing device (10) to the wireless transceiver unit (34). When a
verification signal is received, the wireless transceiver unit
(34) returns a confirm signal to indicate that the communica-
tion channel between the wireless transceiver unit (34) and
the at least one wearable monitoring device (34) is active.
[0149] With reference to the immediately preceding two
paragraphs, in relation to the at least one wearable monitoring
device (10), the various stages of the handshaking from “dis-
covery” to association is indicated by a visual indication on a
display unit (12) of the at least one wearable monitoring
device (10), which may take the form of a pattern of LED
blinking sequence in a preferable embodiment of the medical
emergency alert and monitoring system (100) of the present
invention.
[0150] In one aspect of the medical monitoring system
(100) of the present invention, there is provided a method to
determine and alert a subject wearing a wearable monitoring
device (10) that is configured to measure at least one physi-
ological parameter, as to whether the wearable monitoring
device (10) is in firm contact with the subject’s skin utilizing
an electrically embodied physiological parameter measure-
ment obtained by an at least one physiological sensor (154a) of
the wearable monitoring device (10); the method being
embodied as a software application residing within the wire-
less transceiver unit memory module (34/) of the wireless
transceiver unit (34) and/or within the wearable monitoring
device memory module (155) of the wearable monitoring
device (10) and comprising the steps of:

[0151] 1. acquiring the electrically embodied physiologi-

cal parameter;
[0152] ii. determining if the electrically embodied physi-
ological parameter measurement acquired in step (i)
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falls beyond a predetermined range of measurements
that represent the normal range of measurement values
when the wearable monitoring device (10) is tightly
coupled to a subject’s skin; and

[0153] iii. actuating an audible or visual alarm in the
event the electrically embodied physiological parameter
measurement exceeds the normal range of measurement
values;

[0154] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, the method to
determine and alert a subject, as to whether the at least one
wearable monitoring device (10) is in firm contact with a
subject’s skin utilizing the at least one electrically embodied
physiological parameter measurement obtained by the at least
one physiological sensor (15a) of the at least one wearable
monitoring device (10) utilizes a body temperature measure-
ment of a subject.

[0155] More particularly, in a preferable embodiment of the
medical monitoring system (100) of the present invention, the
method to determine and alert a subject wearing a wearable
monitoring device (10) that is configured to measure at least
one physiological parameter, as to whether the wearable
monitoring device (10) is in firm contact with the subject’s
skin utilizing an electrically embodied physiological param-
eter measurement which includes body temperature measure-
ment obtained by an at least one physiological sensor (15a) of
the wearable monitoring device (10), comprises of the fol-
lowing steps:

[0156] i.acquiring the electrically embodied physiologi-
cal parameter which includes body temperature mea-
surement;

[0157] ii. determining if the electrically embodied physi-
ological parameter measurement which includes body
temperature measurement acquired in step (i) falls
beyond a predetermined range of measurements that
represent the normal range of measurement values when
the wearable monitoring device (10) 1s tightly coupled to
the subject’s skin; and

[0158] iii. actuating an audible or visual alarm in the
event the at least one electrically embodied physiologi-
cal parameter measurement which includes body tem-
perature measurement exceeds the normal range of mea-
surement values;

[0159] With relation to the method to determine and alert a
subject, as to whether the at least one wearable monitoring
device (10) is in firm contact with a subject’s skin as
described in the preceding paragraphs above, in one embodi-
ment of the medical monitoring system (100) of the present
invention, the audible or visual alarm is generated at the at
least one wearable monitoring device (10). The visual alarm
at the at least one wearable monitoring device (10) may take
the form of a visual alert via the at least one display unit (12)
which could take the form of a message displayed on a LCD
module or alternatively take the form of an LED flashing
sequence of at least one LED indicator. In one embodiment of
the medical monitoring system (100) of the present invention,
the audible or visual alarm is generated at the wireless trans-
ceiver unit (34). The visual alarm at the wireless transceiver
unit (34) may take the form of a visual alert via the display
module (34a).

[0160] In another aspect of the medical monitoring system
(100) of the present invention there is provided a method to
alert a remote care-giver or a remote team of medical emer-
gency response personnel via a remote monitoring station
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(32) through the wireless transceiver unit (34) that is in com-
munication with the at least one wearable monitoring device
(10) and the remote monitoring station (32), in the event a
medical emergency condition is determined. The method
being embodied by a software application residing within the
wireless transceiver unit memory module (34i) of the wireless
transceiver unit (34) and comprises the steps of:

[0161] 1i. acquiring at least one electrically embodied
physiological parameter measurement from a wearable
monitoring device (10) worn by a subject who is being
monitored;

[0162] 1ii. determining if the at least one electrically
embodied physiological parameter measurement
acquired in step (i) falls beyond a predetermined range
of measurements that represent the normal range of
physiological parameter measurement values when the
subject is healthy;

[0163] iii. actuating a local alarm on the wearable moni-
toring device (10);
[0164] iv. automatically executing a phone call to at least

one predetermined primary number corresponding to at
least one remote monitoring station (32) which may
include a cell-phone of a remote care-giver or a remote
call center of a medical emergency response team; the
phone call being executed a predetermined number of
times until it is acknowledged by the remote monitoring
station (32);

[0165] v.automatically executing a phone call to at least
one alternate predetermined secondary number corre-
sponding to at least one remote monitoring station (32)
which may include a cell phone of a remote care-giver or
a remote call center of a medical emergency response
team in the event, the phone call to the predetermined
primary number is not acknowledged,

[0166] vi. repeating steps (iv) and (v) until either one of
the phone calls to the at least one predetermined primary
number or the at least one predetermined secondary
number is acknowledged; and

[0167] wvii. automatically executing the wireless trans-
mission of an SMS alert to at least one predetermined
primary or secondary number corresponding to at least
one remote monitoring station (32) which may include a
cell-phone of a remote care-giver or a remote call center
of a medical emergency response team.

[0168] As mentioned in a preceding paragraph, in a prefer-
able embodiment of the medical monitoring system (100) of
the present invention, the medical alert signal transmitted to
the remote monitoring station (32) is an SMS alert message
embodied as an RF signal. In one embodiment of the medical
monitoring system (100) of the present invention, the SMS
alert message is a user defined, customizable SMS alert mes-
sage.

[0169] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, there is provided a
method to alert a remote care-giver or a remote team of
medical emergency response personnel via a remote moni-
toring station (32) through the wireless transceiver unit (34)
thatis in communication with the wearable monitoring device
(10) and the remote monitoring station (32). The method
being embodied and executed by a software application resid-
ing in the wireless transceiver unit memory module (34i) of
the wireless transceiver unit (34) and comprises the steps of:
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[0170] 1. acquiring at least one electrically embodied
physiological parameter from a wearable monitoring
device (10) worn by a subject who is being monitored;

[0171] 1i. determining if the at least one electrically
embodied physiological parameter measurement
acquired in step (1) falls beyond a predetermined range
of measurements that represent the normal range of
physiological parameter measurements when the sub-
ject is healthy;

[0172] iii. actuating a local alarm on the wearable moni-
toring device (10);

[0173] iv. automatically executing a phone call to one
predetermined primary number corresponding to at least
one remote monitoring station (32) which may include a
cell-phone of a remote care-giver or a remote call center
of a medical emergency response team; the phone call
being executed a predetermined number of times until it
is acknowledged by the remote monitoring station (32);

[0174] v. automatically executing a phone call to at least
one other predetermined alternate number correspond-
ing to at least one remote monitoring station (32) which
may include a cell phone of a remote care-giver or a
remote call center of a medical emergency response
team for a predetermined number of times in the event,
the phone call to the one predetermined primary number
is not acknowledged after being executed for a predeter-
mined number of times;

[0175] vi. repeating steps (iv) and (v) until either one of
the phone calls to the at least one predetermined primary
number or the at least one predetermined secondary
number is acknowledged; and

[0176] vii. automatically executing a wireless transmis-
sion of an SMS alert to the one predetermined number or
the at least one other predetermined alternate number
corresponding to at least one remote monitoring station
(32) which may include a cell-phone of a remote care-
giver or a remote call center of a medical emergency
response team.

[0177] Inapreferable embodiment of the medical monitor-
ing system (100) of the present invention, upon successful
receipt and engaging of a phone call or successful receipt of
an SMS alert, the remote monitoring station (32) which may
include a remote care-giver’s cellular phone or a remote call
center of a medical emergency response team, will transmit
an acknowledgement signal to the wireless transceiver unit
(34) which will subsequently transmit an acknowledgement
signal to the at least one wearable monitoring device (10). In
a preferable embodiment of the present invention, the wire-
less transceiver unit (34) will provide a visual indication of
the received acknowledgement signal received from the
remote monitoring station (34). In another preferable
embodiment of the present invention, the at least one weat-
able monitoring device (10) will provide a visual indication of
the received acknowledgement signal received via the wire-
less transceiver unit (34) originating from the remote moni-
toring station (32), the visual indication taking the form of a
message displaved on a LCD module or alternatively taking
the form of a LED flashing sequence of at least one LED
indicator.

[0178] Inapreferable embodiment of the medical monitor-
ing system of the present invention, the wearable monitoring
device includes a software application residing within either
the wearable monitoring device memory module (15b) of the
wearable monitoring device (10) or the wireless transceiver
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unit memory module (34f) of the wireless transceiver unit
(34), that in cooperation with a gyroscopic sensor and/or an
accelerometer enables the detection of an abrupt fall or move-
ment of a subject and provides an alert to the remote moni-
toring station (32) to indicate a probable medical emergency
condition.

1. A medical monitoring system (100) that enables remote
monitoring of at least one physiological parameter of a
human subject comprising:

at least one wearable monitoring device (10) that serves to
monitor at least one physiological parameter of a subject
that includes but is not limited to body temperature,
perspiration or blood pressure by acquiring at least one
electrically embodied physiological parameter mea-
surement corresponding to the at least one physiological
parameter of the subject;

a wireless transceiver unit (34), that is configured to com-
municate with the wearable monitoring device (10) via
wireless communication;

wherein, the wireless transceiver unit (34) is further con-
figured to communicate a medical alert signal and the at
least one electrically embodied physiological parameter
measurement communicated from the wearable moni-
toring device, to a remote monitoring station (32) via any
one or a combination of wireless communication, wire-
line communication and/or optical communication.

2. The medical monitoring system according to claim 1,
wherein the wearable monitoring device (10) acquires the at
least one electrically embodied physiological parameter mea-
surement by way of periodically sampling of the at least one
electrically embodied physiological parameter measurement
of the subject.

3. The medical monitoring system according to claim 1,
wherein the wearable monitoring device (10) continuously
acquires the at least one electrically embodied physiological
parameter measurement corresponding to the at least one
electrically embodied physiological parameter measurement
of the subject.

4. The medical monitoring system (100) according to claim
1, wherein the wireless communication between the wearable
monitoring device (10) and the wireless transceiver unit (34)
is conducted using a communication module selected from
the group consisting of IEEE’s Bluetooth Protocol, IEEE’s
Zig-Bee Protocol, IEEE’s 802.11 Protocol and RF signaling.

5. The medical monitoring system (100) according to claim
1, wherein the wearable monitoring device (10) compares the
at least one electrically embodied physiological parameter
measurement with threshold values of the at least one elec-
trically embodied physiological parameter measurement pre-
stored in a memory module (155) and produces a medical
alert signal in the event the at least one electrically embodied
physiological parameter measurement falls beyond predeter-
mined threshold values.

6. The medical monitoring system (100) according to claim
1, wherein the at least one wearable monitoring device (10)
transmits the medical alert signal and the at least one electri-
cally embodied physiological parameter measurement by
embodying said medical alert signal and said at least one
electrically embodied physiological parameter measurement
as RF signals to the wireless transceiver unit (34).

7. The medical monitoring system (100) according to claim
1, wherein remote monitoring station (32) stores said electri-
cally embodied physiological parameter measurements cor-
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responding to the at least one physiological parameter of the
human subject to perform historical trending.

8. A wearable monitoring device (10) for used in a medical
monitoring system (100) as claimed in claim 1, wherein said
wearable monitoring device (10) includes a memory module
(15b) for housing a software application executable by a
processing module (15/) to consequently enable the wearable
monitoring device (10) to execute a plurality of actions that
include one or more of the following actions:

1.) pairing of the least one wearable monitoring device (10)

to the wireless transceiver unit (34) in cooperation with
a software application housed within the memory mod-
ule (34i) and executed by the processing module (34f);

ii.) acquiring at least one electrically embodied physiologi-
cal parameter measurement from at least one physi-
ological sensor (154);

iii.) setting of customizable threshold settings of at least
one physiological parameter measurement value stored
within the memory module (155);

1v.) comparing of at least one electrically embodied physi-
ological parameter measurement obtained via the at
least one physiological sensor (154) with a threshold
physiological parameter measurement value stored
within the wearable monitoring device memory module
(15b);

v.) actuating a local alert, in the event the at least one
electrically embodied physiological parameter mea-
surement falls beyond the threshold physiological
parameter measurement value, and/or actuating a trans-
mission of a medical alert signal to the wireless trans-
ceiver unit (34) via a RF transceiver circuit (15¢) and a
RF antenna (15k); and

vi.) actuating the transmission of at least one electrically
embodied physiological parameter measurement to the
wireless transceiver unit via the RF transceiver circuit
(15g) and the RF antenna (154).

9. The wearable monitoring device (10) as claimed in claim

8, wherein said wearable monitoring device (10) includes
electronics which includes any one of or a combination of at
least one display unit (12), an electrical power source (15d),
an electrical power source charging port (20) for charging the
electrical power source (15d), and a manual emergency alert
activation button (22).

10. The wearable monitoring device (10) as claimed in
claim 8, wherein said wearable monitoring device (10)
includes electronics which includes any one of or a combina-
tion of at least one electrical power source charge manage-
ment circuit (15¢) and a power management circuit (15¢).

11. The wearable monitoring device (10) as claimed in
claim 8, wherein said physiological sensor (15a) includes any
one of or a combination of a temperature sensing element and
relative humidity sensing element.

12. The wearable monitoring device (10) as claimed in
claim 8, wherein said physiological sensor (15a) includes at
least one sensing element that is a capacitive sensing element
that does not contact with a surface of skin of a subject to
provide a measure of the subject’s perspiration in terms of
relative humidity.

13. A wireless transceiver unit (34) for use in a medical
monitoring system (100) as claimed in claim 1, wherein the
wireless transceiver unit (34) includes a memory module
(34i) for housing a software application executable by a pro-
cessing module (34f) to consequently enable the wireless
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transceiver unit (34) to execute a plurality of actions that
include one or more of the following actions:

1.) pairing (i.e. performs a handshaking procedure to estab-
lish a bi-directional communication channel between at
least one wearable monitoring device (10) and a wireless
transceiver unit (34) of the least one wearable monitor-
ing device to the wireless transceiver unit (34);

ii.) setting of customizable threshold settings of at least one
physiological parameter measurement value stored
within the memory module (347);

iii.) acquiring a wirelessly transmitted RF signal embody-
ing a medical alert signal and/or a RF signal embodying
at least one electrically embodied physiological param-
eter measurement via the first RF antenna (34%) and a
first RF transceiver circuitry (34g);

iv.) comparing of a received at least one electrically
embodied physiological parameter measurement with a
threshold physiological parameter measurement value
at the processing module (34/);

v.) actuation of a local alert at the wearable monitoring
device and/or at the wireless transceiver unit and/or a
transmission of a medical alert signal to a remote moni-
toring station via any one of or a combination of any one
of a wireless communication channel, a fiber-optic com-
munication channel or a wire-line communication chan-
nel; and

vi.) actuating a transmission of a received at least one
electrically embodied physiological parameter mea-
surement to a remote monitoring station (32) via any one
of or a combination of any one of a wireless communi-
cation channel, a fiber optic communication channel ora
wire-line communication channel.

14. The wireless transceiver unit (34) as claimed in claim
13, wherein the wireless transceiver unit includes a first RF
antenna (344), a first RF transceiver circuit (34g), a second
RF transceiver circuit (34¢), a second RF antenna (344), a
display module (34q), and an alphanumeric keypad module
(34).

15. The wireless transceiver unit (34) as claimed in claim
13, wherein said threshold seftings are customizable to
accommodate an age, gender, normal medical condition of a
subject being monitored and an amount and type of activities
that a subject may undertake during particular time periods
within a day.

16. The wireless transceiver unit (34) as claimed in claim
13, wherein the medical alert signal transmitted to a remote
monitoring station (32) includes an SMS alert message
embodied as an RF signal and a call signal embodied as an RF
signal.

17. A method for use in a medical monitoring system (100)
comprising of at least one wearable monitoring device (10)
and a wireless transceiver unit (34) to determine and alert a
subject wearing the at least one wearable monitoring device,
as to whether, the wearable monitoring device (10) is in firm
contact with the subject’s skin utilizing an electrically
embodied physiological parameter measurement obtained by
an at least one physiological sensor (15a) of the at least one
wearable monitoring device (10); the method being embod-
ied as a software application residing within a wearable moni-
toring device memory module (15b) of the wearable moni-
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toring device (10) and/or a wireless transceiver unit memory
module (34i) of the wireless transceiver unit (34) and com-
prises the steps of:

i) acquiring an electrically embodied physiological
parameter measurement;

ii.) determining if the electrically embodied physiological
parameter measurement acquired in step (i) falls beyond
a predetermined range of measurements that represent
the normal range of measurement values when the wear-
able monitoring device (10) is tightly coupled to the
subject’s skin; and

iii.) actuating an alert in the event said electrically embod-
ied physiological parameter measurement does not fall
within a normal range of measurement values.

18. The method according to claim 17, wherein the elec-
trically embodied physiological parameter measurement is a
body temperature measurement.

19. A method to alert a remote care-giver or a remote team
of emergency response personnel via a remote monitoring
station (32) through a wireless transceiver unit (34) that is in
communication with a wearable monitoring device (10) and
said remote monitoring station (32); the method being
embodied as a software application residing within a wireless
transceiver unit memory module (34/) of the wireless trans-
ceiver unit (34) and comprises the steps of:

1.) acquiring at least one electrically embodied physiologi-
cal parameter measurement from a wearable monitoring
device (10) worn by a subject who is being monitored;

ii.) determining if the at least one electrically embodied
physiological parameter measurement acquired in step
(1) falls beyond a predetermined range of measurements
that represent the normal range of physiological param-
eter measurement values when the subject is not expe-
riencing a medical emergency condition;

iil.) actuating a local alarm on the wearable monitoring
device (10);

iv.) automatically executing a phone call to at least one
predetermined primary number corresponding to at least
one remote monitoring station (32); the phone call being
executed a predetermined number of times until it is
acknowledged by the remote monitoring station (32);

v.) automatically executing a phone call to at least one
alternate predetermined secondary number correspond-
ing to at least one remote monitoring station (32) a
predetermined number oftimes until it is acknowledged,
in the event the phone call to the at least one predeter-
mined primary number is not acknowledged,

vi.) repeating steps (iv) and (v) until either one of the phone
calls to the at least one predetermined primary number
or the at least one predetermined secondary number is
acknowledged; and

vii.) automatically executing the wireless transmission of
an SMS alert to the at least one predetermined primary
and/or secondary number corresponding to at least one
remote monitoring station (32).

20. A method according to claim 19, wherein the remote
monitoring station (32) is selected from the group consisting
of a cellular phone of a remote care-giver and a call-center
associated with a medical emergency response team.

* #* * #* #®
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