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(57) ABSTRACT

In accordance with one example embodiment of the present
disclosure, an apparatus for monitoring a medication-taking
status is disclosed. The apparatus is configured as part of or
coupled with a medication container. The apparatus includes
a first sensor that is disposed inside the apparatus, activated
upon a detection by a second sensor of a motion of the
medication container, or a non-motion of the medication
container for a predefined time period, and configured to
measure medication pills stored in the medication container.
The apparatus also includes a control module configured to
determine the medication-taking status based on the mea-
surement of the medication pills. The apparatus further
includes a communication module that is disposed inside the
apparatus and configured to transmit at least one of a report
and a warning message based at least in part on the medi-
cation-taking status to at least one remote subsctiber.
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APPARATUSES AND METHODS FOR
MONITORING MEDICATION-TAKING
STATUS

BACKGROUND

Field

[0001] Aspects of the present disclosure relate generally to
personal health care monitoring system, and more particu-
larly to methods and apparatuses for monitoring medication-
taking status.

Background

[0002] Medication non-compliance is a major problem in
healthcare, according to various studies. Physicians pre-
scribe medications for a large number of chronic, asymp-
tomatic diseases. These medications must typically be taken
daily for the rest of the patient’s life in order to sustain
quality of life and reduce health risks. Typical examples of
diseases in this class include hypertension, hypercholester-
olemia and osteoporosis. With many such diseases, a patient
feels no different, whether or not they take their medication
in accordance to a prescribed regiment or a prescription. So,
unlike medication for an acute internal or external injury,
there are no apparent short-to-medium term costs or effect
for non-compliance. This presents a challenge even for those
patients who want to comply, let alone those who need a
helping hand.

[0003] There are conventional systems that track a
patient’s behavior in order to determine whether or not to
issue a non-compliance alert in response to a non-compli-
ance. The tracking or monitoring systems are often compli-
cated to operate and use. For example, docking station based
systems require that a user or patient must go to a stationary
docking station that dispenses the medication and monitors
the medication taking status (see US2010/0100237 and U.S.
Pat. No. 6,183,417, for example). Thus, there is a need for
a simple medication-taking status monitoring system that is
mobile, and part of the medication container itself.

SUMMARY

[0004] According to one aspect of the present disclosure,
an apparatus for monitoring a medication-taking status is
configured as a part of or coupled with a medication con-
tainer. The apparatus includes a first sensor that is disposed
inside the apparatus, activated upon a detection by a second
sensor of a motion of the medication container, or a non-
motion of the medication container for a predefined time
period, and configured to measure medication pills stored in
the medication container. The apparatus also includes a
control module configured to determine the medication-
taking status based on the measurement of the medication
pills. The apparatus further includes a communication mod-
ule that is disposed inside the apparatus and configured to
transmit at least one of a report and a warning message based
at least in part on the medication-taking status to at least one
remote subscriber.

[0005] According to another aspect, a method for moni-
toring a medication-taking status by a monitoring apparatus
at a medication container includes activating a first sensor
upon detection by a second sensor of a motion of the
medication container, or a non-motion of the medication
container for a prescribed time period. The method also
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includes measuring medication pills stored in the medication
container by the first sensor upon activation of the first
sensor and determining the medication-taking status based at
least in part on the measurement of the medication pills from
the first sensor. The method further includes transmitting at
least one of a report and a warning message based at least in
part on the medication-taking status to at least one remote
subscriber.

[0006] According to yet another aspect of the present
disclosure, an apparatus for monitoring a medication-taking
status for a medication container, comprises a memory and
at least one processor coupled to the memory. The at least
one processor is configured to activate a first sensor upon
detection by a second sensor of a motion of the medication
container, or a non-motion of the medication container for a
predefined time period. The at least one processor is further
configured to measure medication pills stored in the medi-
cation container by the first sensor upon activation of the
first sensor. The at least one processor is further configured
to determine the medication-taking status based at least in
part on the measurement of the medication pills from the
first sensor; and transmit at least one of a report and a
warning message based at least in part on the medication-
taking status to at least one remote subscriber.

[0007] This has outlined, rather broadly, the features and
technical advantages of the present disclosure in order that
the detailed description that follows may be better under-
stood. Additional features and advantages of the disclosure
will be described below. It should be appreciated by those
skilled in the art that this disclosure may be readily utilized
as a basis for modifying or designing other structures for
carrying out the same purposes of the present disclosure. It
should also be realized by those skilled in the art that such
equivalent constructions do not depart from the teachings of
the disclosure as set forth in the appended claims. The novel
features, which are believed to be characteristic of the
disclosure, both as to its organization and method of opera-
tion, together with further objects and advantages, will be
better understood from the following description when con-
sidered in connection with the accompanying figures. It is to
be expressly understood, however, that each of the figures is
provided for the purpose of illustration and description only
and is not intended as a definition of the limits of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The features, nature, and advantages of the present
disclosure will become more apparent from the detailed
description set forth below when taken in conjunction with
the drawings in which like reference characters identify
correspondingly throughout.

[0009] FIG. 1 provides a block diagram for a structural
view of an example medication container, according to one
aspect of the present disclosure.

[0010] FIG. 2 provides a block diagram for a structural
view of another example medication container, according to
one aspect of the present disclosure.

[0011] FIG. 3 provides a block diagram for a structural
view of yet another example medication container, accord-
ing to one aspect of the present disclosure.

[0012] FIGS. 4a-4g provide perspective views of a medi-
cation-taking status monitoring apparatus, according to one
aspect of the present disclosure.
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[0013] FIG. 5 provides a block diagram illustrating com-
ponents of a medication-taking status monitoring apparatus,
according to one aspect of the present disclosure.

[0014] FIG. 6 provides a block diagram illustrating a
network view of a medication-taking status monitoring
apparatus, according to one aspect of the present disclosure.
[0015] FIG. 7 provides a block diagram illustrating a
method for monitoring a medication-taking status according
to one aspect of the present disclosure.

[0016] FIG. 8 provides a block diagram illustrating
another method related to an active prescription for moni-
toring a medication-taking status according to one aspect of
the present disclosure.

[0017] FIG. 9 provides a block diagram illustrating yet
another method for monitoring a medication-taking status
according to one aspect of the present disclosure.

DETAILED DESCRIPTION

[0018] The detailed description set forth below, in con-
nection with the appended drawings, is intended as a
description of various configurations and is not intended to
represent the only configurations in which the concepts
described herein may be practiced. The detailed description
includes specific details for the purpose of providing a
thorough understanding of the various concepts. However, it
will be apparent to those skilled in the art that these concepts
may be practiced without these specific details. In some
instances, well-known structures and components are shown
in block diagram form in order to avoid obscuring such
concepts.

[0019] The term “medication pill,” as used throughout the
disclosure, generally refers to a variety of shapes, forms and
colors of medications, including but not limited to tradi-
tional pill, capsule gel, tablet, caplet, and the like. The term
“user” of a medication container generally refers to a person
who uses or accesses the medication container to takes
medication. Examples of such a user may include a patient,
elderly with medical needs, or a care giver.

[0020] FIG. 1 provides a structural view of a medication
container 100, according to one aspect of the present dis-
closure. The medication container 100 includes a container
body 104 and a medication-taking status monitoring appa-
ratus configured as a cap 102 and a base 106 of the
medication container 100. The cap 102 may include a
warning buzzer 124, a display 126, and a local communi-
cation module 122. In one example embodiment, the buzzer
124 may emit a warning buzzer sound when the user of the
medication container fails to take any medication according
to an active prescription or a current medication regiment.
[0021] The display 126 may display texts to the user. The
texts may include a reminder to the user for taking medi-
cation or information from the active prescription or the
current regiment. The display 126 may also display a time,
a date and day when there are not any warning message to
be displayed. The communication module 122 is for com-
municating with the base 106 of the medication container
100. In one aspect, the communication module 122 may be
a Bluetooth transceiver, a WilFi transceiver, a near-field,
short range wireless transceiver or a wired transceiver.
[0022] The cap 102 may be coupled to the medication
container body 104 in a variety of ways. For example, the
coupling mechanism may be coupling threads, a clip-on
container-cap lock, or a coupling clinch. The medication
container body 104 for holding medication pills may take a
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variety of shapes, such as cylinder and square, and may be
made of different materials, such as plastic, glass and metal.

[0023] In one example scenario, the cap 102 is assembled
with the medication container body 104 at a medication
distributor’s facility such as a pharmacy. In another example
scenario, a user may use the medication container cap 102
in place of an existing regular cap of a medication container
that the user has used before. In this example scenario, the
user may make a regular medication container a “smart”
medication container by replacing an existing cap with the
cap 102.

[0024] The base 106 of the medication container 100 may
include a sensor module 114, a communication module 112,
and a connection port module 116, among other compo-
nents. The sensor module 114 may include one or more
sensors. The example sensors may include a micro weight
sensor to measure a weight of the medication pills and a gyro
sensor to detection motion or non-motion of the medication
container. The communication module 112 may include one
or more of a Bluetooth transceiver, a WiFi transceiver, a
near-field, short range wireless transceiver, or a wired trans-
ceiver. The communication module 112 is for communicat-
ing with the cap 102. In addition, the communication
module 112 may also communicate with a local wireless
server such as a WiFi access point, and then a remote
Internet cloud server via the access point.

[0025] The connection port module 116 may include one
or more connection ports and may connect the medication
container 100 to one or more of other measurement devices.
The other measurement devices may include, but are not
limited to a blood pressure measurement device, a blood
glucose level measurement device, a body temperature ther-
mostat, a body weight and body composition measurement
device, a lung function testing spirometer device, and an
electrocardiography (ECG) device. In one example aspect, a
connection port may be a serial port, a USB port, or an audio
port. The connection port module 116 may be connected to
the measurement devices via a wireless connection or a
wired connection. An example wired connection may
include a micro USB connection and a mini USB connec-
tion.

[0026] FIG. 2 provides a structural view of an example
medication container 200, according to one aspect of the
present disclosure. The medication container 200 includes a
medication container body 204 and a medication-taking
status monitoring apparatus configured a medication con-
tainer base 202. The medication container base 202 may
include a warning buzzer 224 that is similar to the warning
buzzer 124, a display 226 that is similar to the display 126,
and a communication module 222 that is similar to the
communication module 122 of FIG. 1. The medication
container base 202 may also include a sensor module 214
that is similar to the sensor module 114, and a connection
port module 216 that is similar to the connection port
module 116, among other components.

[0027] The medication container base 202 may be coupled
to the medication container body 204 in a variety of ways.
For example, the coupling mechanism may include coupling
threads, a clip-on container-cap lock, a coupling clinch, and
a silicon ring. The medication container body 204 for
holding medication pills may take a variety of shapes such
as cylinder and square, and may be made of different
materials, such as plastic, glass or metal.
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[0028] In one example scenario, the medication container
base 202 is assembled with the medication container body
204 at a medication distributor’s facility such as a pharmacy
or a clinic. In another example scenario, a user may attach
an existing medication container to the base 202 with no or
little further manual intervention.

[0029] FIG. 3 provides a structural view of a medication
container 300, according to one aspect of the present dis-
closure. The medication container 300 includes a medication
container body 304 and a medication-taking status monitor-
ing apparatus configured as a cap 302. The cap 302 may
include a warning buzzer (not shown) that is similar to the
warning buzzer 224, a display (not shown) that is similar to
the display 226, and a communication module (not shown)
that is similar to the communication module 222. The cap
302 may also include a sensor module (not shown) that is
similar to the sensor module 214, and a connection port
module (not shown) similar to the connection port module
216, among other components

[0030] The cap 302 may be coupled to the medication
container body 104 in a variety of ways. For example, the
coupling mechanism may include coupling threads, a clip-
on container-cap lock, or a coupling clinch. The medication
container body 304 for holding medication pills may take a
variety of shapes such as cylinder and square, and may be
made of different materials, such as plastic, glass or metal.
[0031] In one example scenario, the cap 302 is assembled
with the medication container body 304 at a medication
distributor’s facility such as a pharmacy or a clinic. In
another example scenario, a user may use the cap 102 in
place of an existing regular cap of a medication container
that the user has used before. In this example scenario, the
user may make a regular medication container a “smart” one
by replacing an existing cap with the cap 102.

[0032] FIGS. 4a-4g provide perspective views of an appa-
ratus for monitoring medication-taking status according to
another aspect of the present disclosure. FIG. 4a provides a
side view of the apparatus for monitoring medication-taking
status. According to one aspect of the disclosure, the appa-
ratus includes a lid 403, a base 407 and a medication
container adaptor 405 coupling the lid 403 with the base
407. Fitting between the lid 403 and the base 407 is a
medication container 409. The medication container adaptor
405 may include an extendible support so that medication
containers of different sizes may fit between the lid 403 and
the base 407. In one aspect, the extendible support of the
adaptor 405 may be a handle and contains a wire connecting
the 1id 403 to the base 407. In an alternative embodiment, the
lid 403 may communicate with the base 407 via a wireless
link. The lid 403 and base 407 may both include coupling
mechanisms to allow easy fitting of the medication container
409 between the lid 403 and the base 407. One of the
coupling mechanisms is a silicon ring that can accommodate
different shapes of the medication container 409.

[0033] FIG. d4a shows a side perspective view of the
apparatus with the 1id 403 open. FIGS. 45-4¢ show another
side view and a front view of the apparatus with the lid open.
FIG. 4d shows a back view of the apparatus with the lid
closed, FIG. 4e a side view, FIG. 4f'a front view, and FIG.
4g another side view of the apparatus with the lid closed.
[0034] FIG. 5 provides a block diagram for a logical view
of the components of a medication-taking status monitoring
apparatus 500, according to one aspect of the present dis-
closure. The medication-taking status monitoring apparatus
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500 may include a control module 502, a first sensor 504, a
second sensor 506, and a communication module 508. The
medication-taking status monitoring apparatus 500 may also
include a connection port module 510 and a display 512.
[0035] The first sensor may be one of a variety of sensor
types. For example, the first sensor may be a light and color
sensor for coloring detection to distinguish colors of differ-
ent types of medications. In one example aspect, the first
sensor may be a 2-D or 3-D shape detector to detect shapes
of medications in a medication container. The medication
may include traditional pills, capsules, tablets, caplets, and
the like. The first sensor is configured to distinguish tradi-
tional pills from capsules or other forms of medication.
[0036] In another example aspect, the first sensor 504 is a
micro-weight sensor that is sensitive to the level of milli-
gram. As such, the first sensor is configured to accurately
measure the weight of medication pills in the medication
container to a level of single pill, no matter how small the
pill is. Advantages of the first sensor 504 configured as a
micro-weight sensor include the simplicity and accuracy. By
comparing the weight of the medications in the medication
container, the medication-taking status monitoring apparatus
500 is oblivious to a variety of shapes and colors of
medications and can still accurately determine the medica-
tion-taking status.

[0037] As illustrated in FIGS. 1-3, the first sensor 504 may
be located or disposed inside the cap or base of a medication
container, such as in medication containers 100, 200, and
300. In another example aspect, the first sensor 504 may be
disposed inside the lid 403, the adaptor 405 or the base 407
of the apparatus as shown in FIG. 4a. The first sensor 504
is configured to communicate with the control module 502
to follow a command to activate or deactivate itself, to
commuicate the measurement results to the control module
502 via a wired or wireless link.

[0038] The second sensor 506 may be different from and
complement the first sensor. In one example aspect, the
second sensor is a gyro sensor to detect a motion of the
attached medication container 500. A gyro sensor is also
known as angular rate sensor or angular velocity sensor that
senses angular velocity. That is, angular velocity is the
change in rotational angle per unit of time and angular
velocity is generally expressed in degrees per second.
[0039] As illustrated in FIGS. 1-3, the second sensor 506
may be located or disposed inside the cap or the base of a
medication containet, such as the medication containers 100,
200, and 300. In another example aspect, the second sensor
506 may be disposed inside the 1id 403, the adaptor or the
base 407 of the apparatus as shown in FIG. 4a. The second
sensor 506 is configured to communicate with a control
module 502 to communicate the measurement results to the
control module 502.

[0040] The communication module 508 may include one
or more wireless transceivers such as a Wi-Fi transceiver, a
Bluetooth transceiver or a near field radio transceiver. The
communication module 508 may also include a wired trans-
ceiver and wired connection. The communication module
508 may communicate with a local wireless server such as
a Wi-Fi access point and/or a Bluetooth master radio that is
located outside the medication container. In one configura-
tion of the medication container, such as the one shown in
FIG. 1, one part of the communication module located on the
cap of the medication container may communicate with the
other part of the communication module located at the base
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of the medication container, via either a wireless link or
wired link. In an example scenario, a wired link is used for
communications between the part of communication module
at the cap of the medication container and the part of the
communication module at the base of the medication con-
tainer. The wired link may be embedded in the wall of the
medication container, or in the adaptor 405 of FIG. 4a,
invisible to the user.

[0041] The connection port module 510 may include one
or more connection ports. The connection ports may include
one or more of a serial port, a USB port, an audio port or a
wireless receiving port. The one or more ports may allow a
user to plug in various measurement devices. The measure-
ment devices may include, but are not limited to, a blood
pressure measurement device, a blood glucose level mea-
surement device, a body temperature thermostat, a body
weight and body composition measurement device, a lung
function testing spirometer device, and an electrocardiogra-
phy (ECG) device. The connection port module 510 may
read data from the plugged-in measurement devices and
send the data to the control module 502. The connection port
module 510 may be disposed on the outside of the base 106
of FIG. 1 or base 206 of FIG. 3 according to one exanple
aspect of the disclosure. According to another example
aspect of the disclosure, the connection port module 510
may be disposed on the outside of the lid 403, the adaptor
405 or the base 407 of FIG. 4a.

[0042] The display 512 may be a LED display disposed on
the outside surface of the cap or base of the medication
container, or on the 1id 403 of FIG. 4a. The display 512 may
receive a command from the control module 502 and
displays a warning message or reminder text based on the
determined medication-taking status.

[0043] The control module 502 may be configured to
determine the medication-taking status based on measure-
ments from the first sensor 504. The control module 502 may
further determine whether the medication-taking status is in
accordance with an active prescription stored in a local
memory and to give a warning indicator if the medication-
taking status is not in accordance with the active prescrip-
tion. The warning indicator may include a warning buzzer,
a warning light, and a warning message.

[0044] The control module 502 may further receive one or
more prescriptions or medication regiments from a user. The
one or more prescriptions may be downloaded into the
medication container via a manual input from input keys
located on an outer surface of the medication container. The
one or more prescriptions may be downloaded into the
medication container from a server in a network cloud or an
application on a mobile device. The control module 502 may
also store the one or more prescriptions in the local memory,
and allow a user to set one of the stored one or more
prescriptions as an active prescription for the medication
pills presently stored in the medication container. In one
example aspect, the control module, embodied in both
software and hardware, may reside in the lid 403, the adaptor
405 or the base 407 of FIG. 4a. In another example aspect,
the control module may reside in the cap or the base as
shown in FIGS. 1-3.

[0045] FIG. 6 provides a network view 600 of the medi-
cation-taking status monitoring apparatus, according to one
aspect of the present disclosure. The network view 600
includes a medication container 602, a local wireless server
604, a network cloud 606, a remote server 608 in the
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network cloud 606, and a remote subscriber 610 connected
to the remote server via the network cloud 606. The medi-
cation container 602 may send a report or a warning message
to and receive data from the remote server 608 via the local
wireless server 604. The remote server 608 may forward the
report or warning message to the remote subscriber 610. The
remote subscriber 610 may be a family member, a medical
professional such as a nurse or a doctor, or an elderly care
monitoring professional.

[0046] FIG. 7 provides a block diagram illustrating an
example method 700 for monitoring medication-taking sta-
tus according to one aspect of the present disclosure. The
method 700 includes activating a first sensor upon detection
of a motion of the medication container at block 702.
Activating the first sensor may include turning on the power
of the first sensor and readying it for operations. In one
example aspect, a triggering event for activating the first
sensor is detection of the motion of the attached medication
container. A second sensor, such as a gyro sensor, is respon-
sible for detecting the motion of the medication container. In
one example scenario, when the user of the medication
container picks up the medication container and takes one or
more medication pills from the medication container, the
second sensor detects the motion of the medication container
and the activation of the first sensor is triggered.

[0047] In another example aspect, the gyro sensor may be
configured to detect non-motion. The first sensor is activated
after a predefined time period of non-motion. For example,
when a predefined time period, say, 12 hours, has passed, the
second sensor fails to detect any motion of the medication
container, the first sensor is also activated to measure the
medication pills in the medication container.

[0048] The example method 700 also includes measuring
medication pills stored in the medication container at block
704 by the first sensor upon the activation of the first sensor.
In one example aspect, measuring the medication pills
includes weighing the medication pills stored in the medi-
cation container and determining a current weight of the
medication pills with a micro weight sensor that is sensitive
to the level of milligrams. In other example aspect, measur-
ing the medication pills may include counting the medica-
tion pills based in part on the shapes and colors of the
medication pills.

[0049] The method 700 also includes determining a medi-
cation-taking status based at least in part on the measure-
ments of the medication pills at block 706. Determining the
medication-taking status may include determine whether
any medication pills have been taken and how many have
been taken, during a specified time period or duration. For
example, a control module of the medication-taking status
monitoring apparatus, such as the control module 502 of
FIG. 5, may compare the measured weight of the current
load in the medication container against that of the previous
weight. If the two weights are the same, it indicates that the
user has not taken any medication for the time period
between the two measurements. If the two weights are
different, the number of medication pills that have been
taken may be determined based on the difference of the two
measurements. In another example aspect, the control mod-
ule may determine the medication-taking status based on a
count of medication pills or other measurements.

[0050] The method 700 also includes transmitting a report
at block 708 to at least one remote subscriber. The report
may be transmitted to the remote subscriber on a scheduled
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basis, such as a daily basis. The report may also be trans-
mitted on an on-demand. real-time basis, at a requested by
the remote subscriber. The report may include a variety of
information. For example, the report may include informa-
tion related to medication taking status and the data from one
or more plugged in measurement devices. For example, the
report may include the medication-taking status, a medica-
tion-taking time, and data from the first sensor and the
second sensor. If the user also plugged in one or more
external devices into the connection port module, as
described above, the report may also include data from the
blood pressure measurement device, data from the blood
glucose level measurement device, data from the body
temperature thermostat, data from the body weight and body
composition measurement device, data from the lung func-
tion testing spirometer device, and data from the ECG
device. The report may also include a unique identifier
enabling the remote server in a network cloud to associate
the data with the user to protect privacy of the user.
[0051] In one example aspect, the method 700 also
includes transmitting a warning message at block 708 to at
least one remote subscriber. The warning message may be
triggered when the determined medication-taking status
indicates that the user fails to take the medication within a
specified time period, such as 24-hour or 48-hour period.
The time period may be set by the user of the medication
container or the remote subscriber. The warning message in
general may include less information than the report as
described above. In one example aspect, the warning mes-
sage may include the medication-taking status indicating
that the user has failed to take any medication within the
prescribed time period and a unique identifier to protect the
user’s privacy. In another example aspect, either the remote
subscriber or the user may configure the contents of the
report and the warning message.

[0052] The method 700 may also include deactivating the
first sensor at block 710. The first sensor may be a low-
power sensor. To conserve the power, the first sensor is
turned on when it is to perform the measurement. The first
sensor may be deactivated automatically after a predefined
time period of inactivity. The apparatus itself may be deac-
tivated when the user presses an on/off button that is
disposed on the surface of the medication container.
[0053] The method 700 of FIG. 7 illustrates one example
process for monitoring the medication-taking status. The
steps of the method 700 and the sequence of the steps are for
illustration purpose. Different sequences and additional or
alternative steps are certainly possible. As such, the method
700 is a non-limiting example method for monitoring the
medication-taking status.

[0054] FIG. 8 provides another block diagram illustrating
a method related to an active prescription for monitoring
medication-taking status according to one aspect of the
present disclosure. The method 800 may include determin-
ing at block 802 whether the medication-taking status is in
accordance with an active prescription. The active prescrip-
tion may indicate a dosage and other related medication
regiment information. Determining whether the medication-
taking status is in accordance with an active prescription at
block 802 may include comparing the medication-taking
status information against the active prescription and deter-
mining whether the medication-taking status follows the
active prescription. The determining also includes allowing
certain margin of errors. For example, if the time period as
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indicated in the medication-taking status exceeds the time
period of the active prescription, but within a predefined
margin, the medication-taking status is still viewed as being
in accordance with the active prescription.

[0055] The method 800 may also include generating a
warning indicator at block 804 if the medication-taking
status is not in accordance with the active prescription. The
warning indicator may include a warning buzzer, a warning
light, or a warning message. Generating the warning indi-
cator may include generating one or more appropriate warn-
ing indicators based on the difference between the medica-
tion-taking status and the active prescription. For example,
if the user is a little late in taking the medication, a warning
buzzer and/or a warning light may be suflicient. As another
example, if the user took double amount of medication than
prescribed. it may be appropriate to send a warning message
to the remote subscriber, who may check on the patient user.
[0056] The method 800 may also include dispatching a
warning indicator at block 806. Dispatching the warning
indicator may include displaying a warning light on a
display located on the cap or the base of the medication
container, emitting a buzzing sound, or transmitting a warn-
ing message to the remote subscriber. The method 800 may
also include receiving at least one prescription at block 808.
Receiving one or more prescriptions may include receiving
one or more prescriptions via a manual input from input keys
located at an outer surface of the medication containet, a
download from the remote server in a network cloud or an
application on a mobile device. The method 800 may also
include storing the received one or more prescriptions in a
local memory at block 810 and allowing the user to set one
of the received one or more prescriptions as the active
prescription at block 812.

[0057] The method 800 of FIG. 8 illustrates one example
process related to the currently active prescription for moni-
toring medication-taking status. The steps of the method 800
and the sequences of the steps are for illustration. Different
sequences of the steps and additional or alternative steps are
certainly possible. As such, the method 800 is a non-limiting
example method for monitoring the medication-taking sta-
tus.

[0058] FIG. 9 provides a block diagram illustrating yet
another method for monitoring medication-taking status
according to one aspect of the present disclosure. The
method 900 may include connecting with at least one other
device at block 902 and reading data from the at least one
other device at block 904. Connecting wither the at least one
other device may include recognizing one or more measure-
ment devices that are plugged into the connection port
module as illustrated in FIG. 5. Reading data from the at
least one other device at block 904 include reading data from
the plugged-in devices. The other devices may include a
blood pressure measurement device, a blood glucose level
measurement device, a body temperature thermostat, a body
weight and body composition measurement device, a lung
function testing spirometer device, and an ECG device. The
method 900 may also include generating a report at block
906, based on the medication-taking status and data from the
other measurement devices. The method 900 may further
include transmitting the generated report at block 908 on an
on-demand, real-time basis, on a scheduled basis, or both.
[0059] The method 900 of FIG. 9 illustrates one example
process for monitoring the medication-taking status. The
steps of the method 900 and the sequences of the steps are
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for illustration. Different sequences of the steps and addi-
tional or alternative steps are certainly possible. As such, the
method 900 is a non-limiting example method for monitor-
ing the medication-taking status.

[0060] Those of skill would further appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the disclosure
herein may be implemented as electronic hardware, com-
puter software, or combinations of both. To clearly illustrate
this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps
have been described above generally in terms of their
functionality. Whether such functionality is implemented as
hardware or software depends upon the particular applica-
tion and design constraints imposed on the overall system.
Skilled artisans may implement the described functionality
in varying ways for each particular application, but such
implementation decisions should not be interpreted as caus-
ing a departure from the scope of the present disclosure.
[0061] The various illustrative logical blocks, modules,
and circuits described in connection with the disclosure
herein may be implemented or performed with a general-
purpose processor, a special-purpose sensor, an application
specific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components, or
any combination thereof designed to perform the functions
described herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or
state machine.

[0062] The steps of a method or algorithm described in
connection with the disclosure herein may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, or any other
form of storage medium known in the art. An exemplary
storage medium is coupled to the processor such that the
processor can read information from, and write information
to, the storage medium. In the alternative, the storage
medium may be integral to the processor. The processor and
the storage medium may reside in an ASIC. The ASIC may
reside in a sensor device. In the alternative, the processor
and the storage medium may reside as discrete components
in a sensor device.

[0063] In one or more exemplary designs, the functions
described may be implemented in hardware, software, firm-
ware, or any combination thereof. If implemented in soft-
ware, the functions may be stored on or transmitted over as
one or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program from
one place to another. A storage media may be any available
media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation,
such computer-readable media can comprise RAM, ROM,
EEPROM, or other optical disk storage, or any other
medium that can be used to carry or store desired program
code means in the form of instructions or data structures.
Also, any connection is properly termed a computer-read-
able medium. For example, if the software is transmitted
from a website, a remote server in a network cloud, or other
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remote source using a wired link such as a coaxial cable,
fiber optic cable, twisted pair, digital subscriber line (DSL),
or wireless technologies such as infrared, radio, and micro-
wave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Com-
binations of the above should also be included within the
scope of computer-readable media.

[0064] The previous description of the disclosure is pro-
vided to enable any person skilled in the art to make or use
the disclosure. Various modifications to the disclosure will
be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other variations
without departing from the spirit or scope of the disclosure.
Thus, the disclosure is not intended to be limited to the
examples and designs described herein but is to be accorded
the widest scope consistent with the principles and novel
features disclosed herein.

What is claimed is:

1. An apparatus for monitoring a medication-taking status,
configured as a part of or coupled with a medication con-
tainer, comprising:

a first sensor that is disposed inside the apparatus, acti-
vated upon a detection by a second sensor of a motion
of the medication container, or a non-motion of the
medication container for a predefined time period, and
configured to measure medication pills stored in the
medication container;

a control module configured to determine the medication-
taking status based on the measurement of the medi-
cation pills; and

a communication module that is disposed inside the
apparatus and configured to transmit at least one of a
report and a warning message based at least in part on
the medication-taking status to at least one remote
subscriber.

2. The apparatus of claim 1, wherein the medication-
taking status comprises whether any of the medication pills
has been taken and how many of the medication pills have
been taken within a prescribed time period.

3. The apparatus of claim 1, wherein the first sensor
comprises a micro weight sensor and is configured to
measure a weight of the medication pills; and wherein
determining the medication-taking status is based on the
measured weight of the medication pills.

4. The apparatus of claim 1, wherein the control module
is configured to determine whether the medication-taking
status is in accordance with an active prescription stored in
a local memory and to give a warning indicator if the
medication-taking status is not in accordance with the active
prescription, the warning indicator comprising at least one
of a warning buzzer, a warning light, and the warning
message; and

wherein the control module is further configured to
receive at least one prescription via a manual input
from input keys disposed on an outer surface of the
apparatus, a download from a remote server in a
network cloud or an application on a mobile device, to
store the at least one prescription in the local memory,
and to allow a user to set one of the received at least one
prescription as the active prescription.

5. The apparatus of claim 4, wherein the apparatus is

coupled with the medication container via an adaptor, a lid
and a base, the adaptor comprising an extendible support to
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accommodate different sizes of the medication container,
and connecting the lid to the base of the apparatus; wherein
the first sensor, the second sensor, the control module, and
the communication module are disposed inside at least one
of the lid, the adaptor, and the base of the apparatus; and
wherein the warning light or the warning buzzer is displayed
or played on one of the 1id and the base, and the lid and the
base communicate with each other via a wired or wireless
link.

6. The apparatus of claim 4, wherein the apparatus is
configured as a cap, a base, or both of the medication
container, the apparatus is coupled with a body of the
medication container via a coupling mechanism comprising
one or more of: coupling threads, a clip-on container-cap
lock, a silicon holding ring, and a coupling clinch; and
wherein the warning light or the warning buzzer is displayed
or played on one of the cap and the base of the medication
container, and the cap and base of the medication container
communicate with each other via a wired or wireless link
when the apparatus comprises both the cap and the base of
the medication container.

7. The apparatus of claim 1, wherein the first sensor is
deactivated after a predetermined period of inactivity and
the apparatus is activated when an activation button is
pressed, the activation button being disposed on an outer
surface of the apparatus; and

wherein the second sensor comprises a gyro sensor con-
figured to detect the motion or non-motion of the
medication container, the gyro sensor being disposed
inside the apparatus.

8. The apparatus of claim 1, further comprising at least
one connection port disposed on an outer surface of the
apparatus, configured to connect with and read data via a
wireless or wired connection from at least one of: a blood
pressure measurement device, a blood glucose level mea-
surement device, a body temperature thermostat, a body
weight and body composition measurement device, a lung
function testing spirometer device, and an electrocardiogra-
phy (ECG) device, wherein the at least one connection port
comprises at least one of a serial port, a Universal Serial Bus
(USB) port, and an audio port, and the wired connection
comprises one of a micro USB connection and a mini USB
connection.

9. The apparatus of claim 8, wherein the report and the
warning message comprises at least one of: the medication-
taking status, a medication-taking time, data from the first
sensor and the second sensor, data from the blood pressure
measurement device, data from the blood glucose level
measurement device, data from the body temperature ther-
mostat, data from the body weight and body composition
measurement device, data from the lung function testing
spirometer device, data from the ECG device, and a unique
identifier enabling a remote server in a network cloud to
associate the data with a user to protect privacy of the user.

10. The apparatus of claim 9, wherein the warning mes-
sage and the report are sent to the at least one remote
subscriber in part on a wireless communication link on a
real-time on-demand basis, a scheduled basis, or both; and
wherein the wireless communication link is based on at least
one of: a WiFi system, a Bluetooth system, a near-field
wireless communication system, and a cellular wireless
communication system.
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11. A method for monitoring a medication-taking status
by a monitoring apparatus, the monitoring apparatus con-
figured as part of or coupled with a medication container,
comprising:

activating a first sensor upon detection by a second sensor

of a motion of the medication container, or a non-
motion of the medication container for a predefined
time period,;

measuring medication pills stored in the medication con-

tainer by the first sensor upon activation of the first
sensor;

determining the medication-taking status based at least in

part on the measurement of the medication pills by the
first sensor; and

transmitting at least one of a report and a warning

message based at least in part on the medication-taking
status to at least one remote subscriber.

12. The method of claim 11, wherein the medication-
taking status comprises whether any of the medication pills
has been taken and how many of the medication pills have
been taken within a prescribed period; wherein the first
sensor comprises a micro weight sensor and is configured to
measure a weight of the medication pills; and wherein the
determination of the medication-taking status is based on the
measured weight of the medication pills.

13. The method of claim 11, further comprising

determining whether the medication-taking status is in

accordance with an active prescription stored in a local
memory;
giving a warning indicator if the medication-taking status
is not in accordance with the active prescription, the
warning indicator comprising at least one of a warning
buzzer, a warning light, and the warning message;

displaying the warning indicator on a cap of the medica-
tion container when the monitoring apparatus is con-
figured as the cap, a base or both of the medication
container wherein at least one of the first sensor, the
second sensor, and a control module is disposed inside
at least one of the base and the cap of the medication
container, and the base and the cap communicate with
each other via a wired or wireless link;
displaying the warning indicator on a lid of the monitor-
ing apparatus when the monitoring apparatus is coupled
with the medication container, via an adaptor, the lid
and a second base, the adaptor comprising an extend-
ible support to accommodate different sizes of the
medication container, and connecting the lid to the
second base of the apparatus; wherein the first sensor,
the second sensor, the control module, and the com-
munication module are disposed inside at least one of
the lid, the adaptor and the second base of the appara-
tus; and wherein the lid and the base communicate with
each other via the wired or wireless link;
receiving at least one prescription via a manual input from
input keys disposed on an outer surface of the moni-
toring apparatus, a download from a remote server in a
network cloud or an application on a mobile device;

storing the at least one prescription in the local memory,
and

allowing a user to set one of the received at least one

prescription as the active prescription.

14. The method of claim 13, further comprising deacti-
vating the first sensor after a predetermined period of
inactivity; and activating or deactivating the monitoring



US 2018/0184971 Al

apparatus upon pressing of an activation button by the user,
wherein the activation button is located on an outer surface
of the monitoring apparatus.

15. The method of claim 11, further comprising

connecting with and reading data via at least one connec-

tion port disposed on an outer surface of the monitoring
apparatus and a wired or wireless connection from at
least one of: a blood pressure measurement device, a
blood glucose level measurement device, a body tem-
perature thermostat, a body weight and body compo-
sition measurement device, a lung function testing
spirometer device, and an electrocardiography (ECG)
device, wherein the at least one connection port com-
prises at least one of a serial port, a USB port, and an
audio port, and the wired connection comprises one of
a micro USB connection and a mini USB connection;
and

generating the report and the warning message compris-

ing at least one of: the medication-taking status, a
medication-taking time, data from the first sensor and
the second sensor, data from the blood pressure mea-
surement device, data from the blood glucose level
measurement device, data from the body temperature
thermostat, data from the body weight and body com-
position measurement device, data from the lung func-
tion testing spirometer device, data from the ECG
device, and a unique identifier enabling a remote server
in a network cloud to associate the data with a user to
protect privacy of the user.

16. The method of claim 11, wherein the transmitting of
the at least one of the report and the warning message further
comprises transmitting the at least one of the report and the
warning message on a wireless communication link on an
on-demand real-time basis, a scheduled basis, or both.

17. An apparatus for monitoring a medication-taking
status, the apparatus configured as part of or coupled with a
medication container, comprising:

a memory; and

at least one processor coupled to the memory and con-

figured to:

activate a first sensor upon detection by a second sensor

of a motion of the medication container, or a non-
motion of the medication container for a predefined
time period,

measure medication pills stored in the medication con-

tainer by the first sensor upon activation of the first
sensor;

determine the medication-taking status based at least in

part on the measurement of the medication pills from
the first sensor; and

transmit at least one of a report and a warning message

based at least in part on the medication-taking status to
at least one remote subscriber.
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18. The apparatus of claim 17, wherein the medication-
taking status comprises whether any of the medication pills
has been taken and how many of the medication pills have
been taken within a prescribed period; wherein the first
sensor comprises a micro weight sensor and is configured to
measure a weight of the medication pills in the medication
container; and wherein the determination of the medication-
taking status is based on the measured weight of the medi-
cation pills.

19. The apparatus of claim 17, wherein the at least one
processor is further configured to

determine whether the medication-taking status is in

accordance with an active prescription stored in a local
memory;
give a warning indicator if the medication-taking status is
not in accordance with the active prescription, the
warning indicator comprising at least one of a warning
buzzer, a warning light, and the warning message;

displaying the warning indicator on a cap of the medica-
tion container when the apparatus is configured as the
cap, a base or both of the medication container wherein
at least one of the first sensor, the second sensor, and a
control module is disposed on one of the cap and the
base of the medication container, and the cap and the
base of the medication container communicate with
each other via a wired or wireless link;

display the warning indicator on a lid of the apparatus

when the monitoring apparatus is coupled with the
medication container, via an adaptor, the lid and a
second base, the adaptor comprising an extendible
support to accommodate different sizes of the medica-
tion container, and connecting the lid to the second base
of the apparatus; wherein the first sensor, the second
sensor, the control module, and the communication
module are disposed inside at least one of the lid, the
adaptor, and the second base of the apparatus; and
wherein the lid and the base communicate with each
other via the wired or wireless link;

receive at least one prescription via a manual input from

input keys disposed on an outer surface of the appara-
tus, a download from a remote server in a network
cloud or an application on a mobile device;

store the at least one prescription in the local meniory, and

allow a user to set one of the received at least one

prescription as the active prescription.

20. The apparatus of claim 19, wherein the at least one
processor is further configured to

deactivate the first sensor after a predetermined period of

inactivity; and

activate or deactivate the apparatus upon pressing of an

activation button by the user, wherein the activation
button is located on an outer surface of the monitoring
apparatus.
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