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(57) Abstract: A system for medicine dosage compliance may comprise a dispensing component that provides for medicine to be
dispensed based at least upon authorized identification of a user and a secondary authorizer. The dispensing component may com-
prise an identity authentication component that automatically authenticates an identity of the user and the secondary authorizer at the
time of a dispensing event. The system may further comprise a communication component providing one or more notifications to
one or more third parties. The communication component may comprise a wireless personal area networking component that sets up
a local networking connection between the dispensing component and a local device to share data between the dispensing compon -
ent and a local device. The local device may communicatively be coupled to a remote network component. A notitfication component
may generate notitication information of the dispensing event for one or more third parties.
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MATERIAL DISPENSER AND NOTIFICATION SYSTEM

BACKGROUND

[0002]  Patient care is increasingly complex with today's regulatory requirements and -
sophisticated treatment regimes, in addition to increasing health care costs. As part of this
complex scheme is the ability improve the chance that a patient is taking medication as
prescribed. Often, caretakers and healthcare providers rely on the patient to follow-the
prescribed medication schedule. In some cases, automatic alert systems may provide dosage

alerts to a patient, and/or may provide a simple message that a dose has been missed, such as to

a caretaker.

SUMMARY

[0003]  This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not intended to
identify key factors or essential features of the claimed subject matter, nor is it intended to be

used to limit the scope of the claimed subject matter.

CA 3020729 2020-03-23
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[0004]  As described herein systems and techniques for proving improved patient care by
integrating a patient’s medicine intake (e.g., or non-medical substance intake) with appropriate
communications to interested parties about a patient’s medication schedule; including caretakers,
doctors, nurses, nurse practitioners, pharmacists, other clinicians, or other health care providers.
As an example, an automated system may provide for appropriate dosage to a user patient, based
on identification of the user, and other parameters provided by the prescription information, or
other information regarding dosage events. In this example, notifications of access to the dosing
unit, missed doses, and other appropriate events can be sent out to a network of interested parties

associated with the user.

[0005] In one implementation, a system for medicine dosage compliance may comprise a
dispensing component that provides for medicine to be dispensed based at least upon authorized
identification of a user and a secondary authorizer. The dispensing component may comprise an
identity authentication component that automatically authenticates an identity of the user and the
secondary authorizer at the time of a dispensing event. The system may further comprise a
communication component providing one or more notifications to one or more third parties. The
communication component may comprise a wireless personal area networking component that
sets up a local networking connection between the dispensing component and a local device to
share data between the dispensing component and a local device. The local device may
communicatively be coupled to a remote network component. A notification component may

generate notification information of the dispensing event for one or more third parties.

[0006] To the accomplishment of the foregoing and related ends, the following description
and annexed drawings set forth certain illustrative aspects and implementations. These are
indicative of but a few of the various ways in which one or more aspects may be employed.
Other aspects, advantages and novel features of the disclosure will become apparent from the

following detailed description when considered in conjunction with the annexed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]  What is disclosed hercin may take physical form in certain parts and arrangement of
parts, and will be described in detail in this specification and illustrated in the accompanying

drawings which form a part hereof and wherein:
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[0008] FIGURE 1 is a schematic diagram illustrating an example implementation of an

exemplary system for medicine dosage compliance.

[0009] FIGURES 2A and 2B are schematic diagrams illustrating an example implementation

of one or more portions of one or more systems described herein.

[0010] FIGURE 3 is a schematic diagram illustrating an example implementation of an
exemplary environment where of one or more portions of one or more systems described herein

may be implemented.

[0011] FIGURES 4A and 4B are schematic diagrams illustrating an example implementation

of one or more portions of one or more systems described herein.

[0012] FIGURE 5 is a front elevational view of one aspect of one or more portions of one or

more systems described herein.

[0013] FIGURE 6 is a top view of one or more portions of one or more systems shown in

FIGURE 5.

[0014] FIGURE 7A is a bottom perspective view of one or more portions of one or more

systems shown in FIGURE 5.

[0015] FIGURE 7B is a bottom perspective view of one aspect of one or more portions of one

or more systems shown in FIGURE 7A.

[0016] FIGURE 7C is another bottom view of one or more portions of one or more systems

shown in FIGURE 7A.

[0017] FIGURE 8A is a top perspective view of another implementation of the present

invention.

[0018] FIGURE 8B is a top perspective view of another implementation of one or more

portions of one or more systems described herein.

[0019] FIGURE 8C is a bottom perspective view of one or more portions of one or more

systems shown in FIGURE 8A.

[0020] FIGURE 8D is a bottom perspective view of one aspect of one or more portions of one

or more systems described herein.
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[0021] FIGURE 8E is a bottom view of one or more portions of one or more systems shown

in FIGURE 8A.

[0022] FIGURE 8F is a top perspective view of one or more portions of one or more systems

shown in FIGURE 8A.

[0023] FIGURE 9 is a schematic drawing of one aspect of one or more portions of one or

more systems described herein.

[0024] FIGURE 10 is another implementation of one or more portions of one or more

systems described herein.

[0025] FIGURE 11A is another implementation of one or more portions of one or more

systems described herein.

[0026] FIGURE 11B is another implementation of the one or more portions of one or more

systems described herein.

DETAILED DESCRIPTION

[0027]  The claimed subject matter is now described with reference to the drawings, wherein
like reference numerals are generally used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific details are set forth in order to
provide a thorough understanding of the claimed subject matter. It may be evident, however,
that the claimed subject matter may be practiced without these specific details. In other
instances, structures and devices may be shown in block diagram form in order to facilitate

describing the claimed subject matter.

[0028] In one aspect, a system may be devised that provides for appropriate dispensing of
medication (e.g , prescribed behind the counter, or non-prescribed over the counter) to a user,
along with notifications of dispensing to third parties associated with the user. In this way, for
example, the user may be provided with improved medical care experience, and certain third
parties can have the appropriate information used to provide the improved experience. In one
implementation, a device used to hold and/or dispense medication may be opened to dispense the
medication after proper authentication of a user and a secondary authenticator (e.g., authorized

witness, or third, fourth, etc. authenticators). In this way, for example, the medication may
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merely be dispensed to the proper user at the proper time, and interested third parties can be
notified when it occurs. It should be noted that such a system may also be used for dispensing of
other substances not medically related, such as vitamins, supplements, supplies, non-food items,

etc.

[0029] FIGURE 1 is a schematic diagram illustrating an example implementation of a system
100 for medicine dosage compliance. The example system 100 comprises a dispensing
component 102 that provides for medicine to be dispensed based at least upon authorized
identification of a user 150 and a secondary authorizer 152. In this implementation, the
dispensing component 102 comprises an identity authentication component 104 that can
automatically authenticate 154 the identity of the user and the secondary authorizer, at the time
of the intended dispensing event 156. As an example, the user may be alerted (e.g.,
automatically using an on-board alerting component, based on a medication schedule) that the
user’s medicine dose is scheduled to occur. In this example, after being alerted, the user can
activate the identity authentication component to achieve user authentication. Further, a
secondary authorizer, such as an authorized witness (e.g., and a third, fourth, etc., multiple
authenticators), can activate the identity authentication component (e.g., prior to, concurrent
with, or subsequent to the user) to achieve secondary authorizer authentication. Additionally, in
this example, upon both user and secondary authorizer’s authentication, the dispensing
component may automatically provide access to the appropriate medicine dose (e.g., or provide
the dose), resulting in the dispensing event (e.g., actual dispensing of a dose, and/or access the

stored medicine).

[0030] As shown in FIGURE 1, the example system 100 can comprise a communication
component 106 that provides one or more notifications to one or more third parties. The
communication component 106 comprises a wireless personal area networking component 108
that sets up a local networking connection 158 with a local device 110. The local networking
connection 158 can be used to share data 160 between the dispensing component 102 and the
local device 110. In this implementation, the local device 110 is communicatively coupled to a
remote network component 112. Further, in this implementation, the communication component
106 comprises a notification component 114 that generates notification information 116 of the

dispensing event for one or more third parties 162.
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[0031] In one or more implementations, one or more portions of the communication
component 106 may be disposed on, or operably coupled with, the dispensing component 102,
the local device 110, and/or the remote network component 112. As an example, a portion of
(e.g., or all of) the networking component 108 can be disposed on/in the dispensing component
and the local device (e.g., a computing device, such as a smartphone, smart device, tablet,
computer, etc.), such that a local area network (e.g., a short-range or nearfield communication
network) can be established between the dispensing device 102 and the local device 110. As an
example, the dispensing device 102 can comprise a Bluetooth module, and the local device can
comprise a separate Bluetooth module, which can be used to create a local Bluetooth connection
with each other, for data sharing. Further, for example, a portion of the notification component
114 can be disposed on the dispensing component 102, the local device 110, and/or the remote
network component 112. In this example, data indicative of a dispensing event is communicated
to the local devicel10 from the dispensing component 102, and communicated to the remote
network component 112 by the local device 110, which can generate notification information
116 of the dispensing event to one or more third parties 162, and/or store information relating to

a dispensing event (e.g., or other notification/update information).

[0032] FIGURES 2A and 2B are schematic diagrams illustrating an example implementation
200 of one or more portions of one or more systems described herein. In one implementation,
the dispensing component 102 can comprise an access determination component 202. The
access determination component 202 can be configured to determine access authorization for
dispensing the medicine stored in the dispensing component 102, based at least upon a rule set
204. That is, for example, a set of pre-determined rules can be used to determine whether the
stored medicine should be dispensed. In this example, a processor associated with the access
determination component 202 may compare data associated with the existing situation to the
rules set 204, and, based on that comparison, determine whether the medicine should be

dispensed.

[0033] In one implementation, the rule set 204 can comprise a dispensing schedule, which
may include the desired date and time of dispensing, the type of medication dispensed, and other
factors associated with prescribing a medical course that includes medication. Further, in one
implementation, the rule set 204 can comprise a dispensing amount (e.g., which may be included

in the dispensing schedule). That is, for example, the dispensing component 102 may provide
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for dispensing merely an amount prescribed (e.g., or instructed) at a particular time, over a
period of time. Additionally, the rule set 204 can comprise information associated with an
authorized user of the medicine, and/or information associated with an authorized secondary
authenticator associated with the authorized user. That is, for example, the rule set 204 may be
configured to allow merely one authorized user, according to the medical prescription (e.g., or
other dispensing instructions). In this example, a secondary authenticator (e.g., or multiple
authenticators) may be an authorized witness, or someone authorized to allow dispensing of the
medication, and their information can also be comprised in the rule set 204. In one
implementation, one or more portions of the rule set may be stored in storage located in the
access determination component 202, and/or the local device 110 that is coupled with the

dispensing component 102 in the wireless personal area network 158.

[0034]  As an illustrative example, the rules set 204 may be comprised of information from a
medical treatment plan for an authorized user, which includes information relating to a medicine
schedule (e.g., dosage rate, time, refills, instructions, etc.). In this example, the authorized user
may be subjected to specific requirements that necessitate the use of a secondary authenticator
for the purpose of authorizing dosage, and/or witnessing dosage (e.g., in a primary school
situation involving a student and a school clinician). At the prescribed or instructed time (e.g., as
alerted by an on-board alerting system), the authorized user may provide their identification to
the dispensing component 102, and the secondary authenticator may also provide their
identification. In this example, the access determination component 202 (e.g., which may be
linked to the identification authenticator 104) can compare the user and secondary
authenticator’s IDs to the rule set, the time of proposed access to the rules set, any previous
dosing events to current dosing requirements, and/or other potential information, to determine

whether to dispense (e.g., or allow dispensing of) the medication.

[0035] In one implementation, as illustrated in FIGURES 2A and B, the communications
component 106 can comprise a message receiving component 206. In this implementation, the
message receiving component 206 can be configured to receive updates to the rule set 204,
and/or receive alerts that are targeted to the user or the secondary authorizer. For example, as
illustrated in FIGURE 2B, with continued reference to FIGURE 2A, data indicative of an update
252, such as a rules set update or an alert update, may be provided by a third party through a

remote third party connection 250 to the remote network 112.
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[0036] As an example, the remote network may comprise, or be connected with, a remote
communication component 208, which may be a portion of the communication component 206.
In this example, the remote communication component 208 can be configured to provide updates
250 to the rule set 204, and/or user alerts, which may originate from a third party associated with
the user (e.g., pharmacy, physician, caretaker, other sources). Further, in this example, the
update can proliferate to the local device 110 through its remote connection 254 with the remote
network 112, and to the message receiver 206 engaged with the dispensing component 102
through the local arca network 158. In this way, for example, the update 252 to the rules set 204
may be used to create an updated rule set, which may alter the way the access determination

component 202 provides access to the medicine in the dispensing component 102.

[0037]  Alternately, in one implementation, the updated alert 252 can be provided to the user
or secondary authenticator (e.g., and/or pre-determined third parties), such as using an alerting
component (e.g., display). As one example, the dispensing component 102 can comprise an
alerting component configured to provide feedback to the user (e.g., and secondary authenticator,
or others associated with the user). An alerting component may comprise some sort of visual
display and/or auditory component that provides information to the user. A visual display can
comprise one or more lights (e.g., color changing, or multiple colors, such as red and green), or a
display component that provides messages to the user, for example. Additionally, the alerting
component can comprise an auditory component that provides auditory signals (e.g., beeps or
tones), or voice messages to the user, for example. In one implementation, the alerting
component can be used to provide and indication to the user, secondary authenticator or others,
that proper or improper authentication has been provided. For example, a red light may be
indicated for improper authentication (e.g., or improper sequence), and a green light may be

indicated for proper authentication.

[0038] There may be occasions when the local area network 158, and/or the remote network
112 may not be available (e.g., local device not present, trouble connecting, no connection
available, etc.). In one implementation, the information regarding a dispensing event (e.g., or
some alert, update, etc.) may be stored locally, such as in storage disposed in the dispensing
component 102, and/or the local device 110. In this implementation, for example, when the local
area network 158, and/or the remote network 112 become available, a syncing event may occur

that allows data indicative of the dispensing event to be received by the remote network 112; or
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information from the remote network 112 can be synced with the local device 110, and/or the

dispensing component 102,

[0039] In one implementation, the update 252 received by the message receiving component
206 can comprise authorization from a primary authorizer, where the authorization from the
primary authorizer comprises authorizing access to the dispensing component 102 to dispense
medicine. That is, for example, a primary authorizer may comprise a primary caregiver, such as
a parent or guardian responsible for the user. In this example, the medicine in the dispensing
component 102 may merely be accessed upon receiving authorization from the primary
authorizer (e.g., followed by ID authentication of the user and secondary authenticator). As an
illustrative example, the user may be a student at school that takes medication on a prescribed or
instructed schedule, and the secondary authenticator may be the school’s clinician. In this
example, the student’s guardian can send authorization from a third party computing device,
through the remote communication component 208, over the remote network 112, to the local
device 110. Further, in this example, the local device 110 (e.g., clinician’s phone, computer,
tablet; or student’s phone table, etc.) can communicate the primary authorization to the
dispensing device; thereby allowing the access steps to be taken (e.g., according to the rules set

204).

[0040]  With continued reference to FIGURES 1, 2A and 2B, in one implementation, the
communication component 106 can comprise the local device 110 that is communicatively
coupled to the remote network 112. In this implementation, the local device 110 can comprise at
least a portion of the notification component 114, and a predetermined list of third parties 210 to
which the data indicative of one or more notifications 160 are sent. For example, as described
above, one or more portions of the notification component 114 can be disposed on one or more
portions of the system 100, including the dispensing component 102, the local device 110, and/or
the remote network 112 (e.g., including the remote communications component 208). In this
example, a portion of the notification component 114 is disposed in the local device 110 (e .g., as
a combination of programming and hardware), and, using the list of third parties 210, can
provide the notifications (e.g., dispensing events) to those listed third parties (e.g., using the

remote network 112).
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[0041] In one implementation, the one or more notifications (e.g., data indicative of
notifications 160) can comprise a notification to a primary authorizer that the dispensing
component 102 was accessed and/or re-secured after access, for example, comprising a
dispensing event. In this way, for example, the primary caregiver or guardian can receive a
notice (e.g., via a smart device, or other computing device) that the user accessed the dispensing
component 102 to receive a dose of the medicine. In one implementation, the one or more
notifications can comprise a notification to a predetermined clinician that the dispensing event
has occurred; a notification to a predetermined pharmacy that the dispensing event has occurred,;
a notification to a predetermined pharmacy of an expected amount of medicine remaining after
the dispensing event has occurred; and/or a notification to a predetermined third party that the
dispensing event has occurred. For example, those third parties that may have an interest in
identifying when a user receives a dose can be notified. In one example, the pharmacy may
receive notice of an amount of medicine left in order to provide for an appropriate refill, notify
the physician of the need for a new prescription, and/or notify the user of the potential end of the
dosage. Additionally, a notification may be provided to the user that the dispensing component
102 was accessed and/or re-secured after access, for example, which may include access

occurrences that were unauthorized or authorized.

[0042] In one implementation, the one or more notifications can comprise a notification to a
predetermined health care insurer that the dispensing event has occurred; and/or a notification to
a predetermined electronic medical record that the dispensing event has occurred. As an
example, other third parties may have a vested interest in determining whether or not the user is
following the prescribed course of medical action, including medicine use. An insurance
company may be interested in order to provide improved insurance rates to the user or user’s
group. Further, a user’s electronic medical record (EMR) can be automatically updated by the
notifications, which may allow users of the EMR to be updated accordingly. For example, a

dispensing event can be populated to the user’s EMR automatically using a notification.

[0043] In one implementation, the notification component 114 can be configured to provide a
notification to one or more of the third parties 162, the user, or others, of an unauthorized access
attempt. As an example, if an unauthorized person attempts to access the dispensing component
102, such as by providing their unauthorized identification, and/or attempting to physically

access the dispensing component 102 without authorization, a notification can be provided to one
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or more of the third parties 162 (e.g., and others) indicating the attempted access. As another
example, if access is attempted that is not in compliance with the rules set (e.g., wrong time,

wrong authenticator, etc.), the notification of an attempt can be provided.

[0044]  In one implementation, the secondary authenticator (e.g., or another third party) can
act as a witness, and may be present during a dispensing event. In this implementation, the
witness can positively identify that the user consumed the appropriate dispensed medicine (e.g.,
visual identification). Further, the witness may provide authentication (e.g., using the biometric
scanner) that the user consumed the medicine, and data indicative of the provided authentication
can be automatically transmitted to the local device 110. In this implementation, the data
indicative of the authentication of consumption can be transmitted to the remote network 112,
and a notification of the authentication of consumption can be provided to one or more of the
associated third parties (e.g., clinician, health care provider, EMR, caregiver, etc., and/or primary

authorizer).

[0045] In one implementation, the identity authentication component 104 can comprise a
biometric reader that captures a biometric marker of the user and/or the secondary authorizer.
Further, in one implementation, the identity authentication component 104 can comprise data
storage 116 that stores authentication data 118 associated with at least the user and the secondary
authorizer. As an example, the authentication data 118 stored in the data storage 116 may
comprise biometric markers for the user and the secondary authenticator, which may have been
pre-enrolled and stored in the data storage 116. In this example, the user and/or the secondary
authenticator may use the biometric reader 116 (e.g., fingerprint reader, or any other biometric
reader) to enter their identification. In this example, the biometric markers read by the reader
116 can be compared with the stored biometric data 104, such as using a processor linked with
the identification authentication component 104, to determine if the entered biometric markers
match those of the user and/or the secondary authenticator (e.g., or other authenticators). In this
way, for example, access may be provided to the dispensing component 102, at least in part, by

using the biometric reader 116.

[0046] FIGURE 3 is a schematic diagram illustrating an example environment 300 where one
or more portions of one or more systems described herein may be utilized. With continued

reference to one or more elements from FIGURES 1, 2A and 2B, in this example environment
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300, the dispensing component 102 can be communicatively coupled with the local device 110
using the local network 158. Further, the local device 110 can be communicatively coupled with
the remote network 112 using a remote network connection 254. Additionally, the one or more
third parties 162, which can include the primary caregiver 350 (e.g., guardian), may be
communicatively coupled with the remote network 112 using one or more separate remote
communication connections 250. As shown in the example environment 300, the one or more
third parties 162 (e.g., connected separately or though a shared connection) can comprise the
EMR, medicine supplier (e.g., pharmacy), physician or primary health care provider, and/or the

insurance provider group.

[0047] In this example implantation 300, the remote network 112 may be coupled with (e.g.,
or may comprise) the remote communication component 208. As an example, the remote
communication component 208 can comprise one or more computing devices (e.g., servers, data
storage and manipulation services, cloud services, etc.) that are linked with or a part of the
remote network 112. In this implementation, the remote communication component 208 can
comprise a notification transmitting component 302 that automatically transmits data indicative
of a notification 160 of the dispensing event to the one or more third parties 162, 350 associated

with the user.

[0048] In one implementation, the remote communication component 208 can comprise a
notification determination component 304 that determines which one or more of the one or more
third parties 162, 350 are to receive the notification 160, based at least on the dispensing event.
That is, for example, depending on the type of dispensing event, not all of the 3dPs may receive
the notification. As an example, the primary caregiver 350 may receive all notifications, but the
other 3dPs 162 may merely receive periodic updates, as needed (e.g., refills, finished medical
course, missed dose, etc.). In one implementation, the remote communication component 208
can comprise an update receiving component 306 that receives data indicative of the dispensing
event 160, and/or data indicative of a dispensing rule set instructions update (e.g., from a primary
care provider and/or pharmacy). As an example, the dispensing event can comprise opening of a
secured medicine container; securing of a medicine container; request for access to a medicine
container; attempted unauthorized access to a secured medicine container; security breach of a

secured medicine container; and/or a missed dosage event for the user.
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[0049]  Further for example, updates to the rule set 204, can comprise updates to one or more
of: data indicative of an identification of the user; data indicative of an identification of the
secondary authenticator (e.g., or multiple authenticators), biometric data indicative of the
identification of the user; biometric data indicative of the identification of the secondary
authenticator; data indicative of a dosage schedule for the user of the medicine; and/or data

indicative of an authentication procedure for accessing the secured medicine.

[0050] In one implementation, the remote communication component 208 can comprise a
rules set modification component 310 that determines an update to the dispensing rules set 204.
The update to the rules set 204 can be based upon rule set updating instructions received from a
third party 162, and/or data from the one or more dispensing events. In this implementation, the
update receiving component 306 can provide the information to the rule set modification
component 310. As an example, updates to the rule set 204, can comprise updates to one or
more of: data indicative of an identification of the user; data indicative of an identification of the
secondary authenticator; biometric data indicative of the identification of the user; biometric data
indicative of the identification of the secondary authenticator; data indicative of a dosage
schedule for the user of the medicine; and/or data indicative of an authentication procedure for

accessing the secured medicine.

[0051] The remote communication component 208 can comprise a rules set updating
component 308 that transmits an update to the dispensing rule set to the local device 110 using
the remote coupling 254 with the local device 110. As an example, the updated rules set
information can be communicated to the message receiving component 206, and used to update

the rules set 204 in the access determination component 202.

[0052] In one implementation, the remote communication component 208 can comprise a
data storage component that is configured to store data indicative of a dispensing event, a
notification, authorization information, and/or update information. As an example, information
relating to respective dispensing events can be stored remotely on the remote communication
component 208, such as for later review and analysis, transmitting to appropriate parties (e.g.,
upon reconnection of the network), and/or record keeping. Further, as an example, notifications
can be stored remotely and disturbed to appropriate third parties at pre-determined

times/intervals. Additionally, prescription, instruction, or authorization update information may
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be stored remotely, and transmitted to the dispensing component 102 at pre-determined times, or

upon connection to the remote network (e.g., through the local device 110).

[0053] With continuing reference to FIGURES 5-10, one nonlimiting implementation of the
dispensing container 102 and closure component 505 may be a container 500. The container
may have a body 510, which may take a variety of forms including without limitation bottles, pill
containers, jars, vials, liquid containers, or medicine bottles. The closure component 505 may
have several implementations including without limitation, caps, droppers or other secure

covering.

[0054] In one nonlimiting implementation, the body 510 may take the form of a bottle 512.
The bottle 512 may have a bottom 514 and at least one side wall 516 operably connected thereto.
In one implementation, the side wall 516 may have a curvature so as to form a cylinder with the
bottom 514. However, any shape chosen with sound engineering judgment may be utilized,
including without limitation, round, square, rectangular, oval or other shape. The bottom 514
and the side wall 516 may define at least a partial cavity 518 therein. The cavity 518 may extend
any distance into the body to form a partial cavity or a full cavity. The cavity 518 may receive
any variety of objects 520 for storage. By way of nonlimiting example, the objects 520 may be
medicine (e.g. pills or liquid) 522, or nonmedicinal such as nails used for construction projects,
money (e.g., bills or coins), and jewelry. The objects 520 may be anything that may fit within
the cavity 518 and may need restricted access. The bottle 512 may also comprise a top portion
524. The top portion 524 may have a lip 526, a groove (not shown), threads 528 or other
mechanism for receiving the closure component 505. The bottle 512 may be formed from any
material chosen with sound engineering judgment. In the implementation of medicine, the bottle
512 may be formed of glass, polypropylene, resin, polyethylene terephthalate, high-density
polyethylene or other plastic. For nonmedicinal objects 520, materials may include glass,

plastic, polymer or any other material chosen with sound engineering judgment.

[0055] In one nonlimiting implementation, the top portion 524 of the bottle 512 may be
configured to receive the closure component 505. In one nonlimiting implementation, the
closure component 505 may be a cap 530. The cap 530 may also be lockable relative to the
bottle 512. The cap 530 may have a top surface 532 and a side wall 534 extending therefrom. In

one implementation, the side wall 534 may have a curvature so as to form a cylinder with the top
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surface 532. However, any shape chosen with sound engineering judgment may be utilized,
including without limitation, round, square, rectangular, oval or other shape. The top surface
532 and the side wall 534 may define at least a partial cavity 536 therein. The cap cavity 536
may extend any distance into the cap to form a partial cavity or a full cavity. The side wall 434
may have a bottom portion 538. The bottom portion 538 may have the same diameter D1 as the
top surface 532 or it may be a second diameter D2, which may be larger than D1. The bottom
portion 538 may have lip 540, a groove (not shown), threads 528 or other mechanism for
securely attaching to the bottle 512. The cap side wall 534 may further comprise a power switch

542 to energize or de-energize components of the cap 530 to be described in further detail below.

[0056] With reference to FIGURES 7a-7c, the cap has a base surface 700 which is oppositely
disposed from the top surface 532. The base surface may comprise a variety of components to
lock the cap 530 to the bottle 512. The base surface may have a printed circuit card 703 disposed
thereon. The printed circuit card may have a battery 704 for supplying energy to a power source
702. The battery may take any form chosen with sound engineering judgment, and in one
implementation may be a lithium-ion polymer battery. The battery 704 may also be a lithium
CR2032 coin cell battery. The battery 704 may be rechargeable. The battery 704 may be
recharged with a recharging unit 708. The recharging unit 708 may be operably connected with
the cap 530, or the recharging unit 708 may be positioned separately from the cap 530 and bottle
512. In one nonlimiting implementation, the recharging unit 708 may be a USB charging port
710. The USB charging port 710 may receive the appropriate USB connector (not shown),

which attaches to an adapter for power or another device, for example, a computer.

[0057]  The printed circuit card 703 may comprise the power source 702. In one
implementation, the power source 702 may be a servo motor 712. The servo motor 712 is small,
such as one used in the drone industry. The servo motor 712 acts as a linear actuator to push a
locking pin 714 from a first position 716 to a second position 718. The locking pin 714 is
normally in a locked first position 716. Upon activation of the servo motor, the servo motor
pushed the locking pin 714 to the second position 718, which is unlocked. When the locking pin
714 is in the unlocked second position 718, the locking pin pushes against the cap sidewall 534.
The cap sidewall 534 is moved past a blocking element 550, which may be disposed on the bottle
512. Once the cap side wall 534 moves past the blocking element 550, the cap 530 may be

removed from the bottle 512. In another implementation, the locking pin 714 may place pressure
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against a cap detent 722, which moves to a position away from a blocking element (not shown)

so that the cap 530 may be removed.

[0058] In another aspect of the present invention, the cap 530 may have an alignment sensor
720. The alignment sensor 720 is utilized to ensure the cap 530 remains locked. Upon an
attempted unauthorized access attempt to the bottle 512, the alignment sensor will send a signal,
by way of example through an alert message, indicating position misalignment. Likewise, if the
cap 530 is opened with proper authorization, the alignment sensor will not trigger an alert upon

removal of the cap 530.

[0059]  With continued reference to FIGURES 5-7¢, the cap 530 may further comprise an
identify authentication component 724 and an access determination component 726. The
identity authentication component 724 may be configured to verify the identification of the user,
the primary authorizer or the secondary authorizer. In one implementation, the identity
authentication component 724 may be a biometric reader 726 that may be able to capture
characteristics such as fingerprints, iris scans, retinal scans, ear, facial recognition, finger
geometry, hand, voice, and other physical characteristics. In one implementation, the biometric
reader 726 may be configured to read fingerprints of the user, the primary authorizer or the
secondary authorizer. The access determination component 727 may be a storage device 728.
The storage device may be a memory chip or other device configured to store biometric
information. In one implementation, the storage device 728 may be able to save and store up to
ten records. In another implementation, the storage device 728 may be able to save and store up
to twenty records. A record may include biometric data of a user, primary authorizer or the
secondary authorizer. The record may also include events showing times that bottle 512 and cap

530 are opened or any combination thereof.

[0060]  With reference to FIGURES 8A-8F, another implementation of the present invention
is shown and described. A cap 830 may have a base surface 800 which is oppositely disposed
from a top surface 832. The base surface 800 may comprise a variety of components to lock the
cap 830 to the bottle 512. In an alternative implementation, the base surface 800 may have a
plate member 803 disposed thereon for having various components operably attached thereto.
The plate member 803 may have a battery 804 for supplying energy to a power source 802. The

battery may take any form chosen with sound engineering judgment, and in one implementation
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may be a lithium-ion polymer battery. The battery 804 may also be a lithium CR2032 coin cell
battery. The battery 804 may be rechargeable. The battery 804 may be recharged with a
recharging unit 808. The recharging unit 808 may be operably connected with the cap 830, or
the recharging unit 808 may be positioned separately from the cap 830 and bottle 512. In one
nonlimiting implementation, the recharging unit 808 may be a USB charging port 810. The USB
charging port 810 may receive the appropriate USB connector (not shown), which attaches to an

adapter for power or another device, for example, a computer.

[0061] The plate member 803 may have the power source 802 operatively connected thereto.
In one implementation, the power source 802 may comprise a servo motor 812. The servo motor
812 is small, such as one used in the drone industry. The servo motor 812 acts as a linear
actuator to push a locking pin 814 from a first position to a second position. The change in
position may be linear, rotational or a combination of both linear and rotational movement. In
another implementation, the servo motor 812 may rotate the locking pin 814 from a first position
816 to a second position 818. The locking pin 814 may be normally in a locked first position
816. Upon activation of the servo motor, the servo motor may push the locking pin 814 to the
second position 818, which is unlocked. When the locking pin 814 is in the unlocked second
position 818, the locking pin may push against a cap sidewall 834. The cap sidewall 834 may
move past a blocking element 550, which may be disposed on the bottle 512. In another
implementation, the blocking element may be disposed within the cap 830. Once the cap side
wall 834 moves past the blocking element 850, the cap 830 may be removed from the bottle 512.
In another implementation, the locking pin 814 may place pressure against a cap detent 822,
which moves to a position away from a blocking element (not shown) so that the cap 830 may be

removed.

[0062] In another aspect of the present invention, the cap 830 may have an alignment sensor
820. The alignment sensor 820 is utilized to ensure the cap 830 remains locked. Upon an
attempted unauthorized access attempt to the bottle 512, the alignment sensor will send a signal,
by way of example through an alert message, indicating position misalignment. Likewise, if the
cap 830 is opened with proper authorization, the alignment sensor will not trigger an alert upon

removal of the cap 830.
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[0063] With continued reference to FIGURES 8A-8F, the cap 830 may further comprise an
identify authentication component 824 and an access determination component 826. The
identity authentication component 824 may be configured to verify the identification of the user,
the primary authorizer or the secondary authorizer. In one implementation, the identity
authentication component 824 may be a biometric reader 826 that may be able to capture
characteristics such as fingerprints, iris scans, retinal scans, ear, facial recognition, finger
geometry, hand, voice, and other physical characteristics. In one implementation, the biometric
reader 827 may be configured to read fingerprints of the user, the primary authorizer or the
secondary authorizer. The access determination component 826 may be a storage device 828.
The storage device may be a memory chip or other device configured to store biometric
information. In one implementation, the storage device 828 may be able to save and store up to
ten records. In another implementation, the storage device 828 may be able to save and store up
to twenty records. A record may include biometric data of a user, primary authorizer or the
secondary authorizer. The record may also include events showing times that bottle 512 and cap

830 are opened or any combination thereof.

[0064] In one implementation, the user may move the power switch 542, 842 to the on
position in order to power the system. The battery 704, 804 may energize the system. The user
or primary authorizer may place a finger on the biometric reader 727, 827. The biometric reader
may compare the image to the authentication component 724, 824, An alert may be sentto a
remote device to indicate the user desires to open the container 500 or have material (such as
medicine) dispensed. A secondary authorizer may then place his or her finger on the biometric
reader 727, 827 for authentication. If the authentication component 724, 824 verifies that
material should be dispensed, and the user and authorizers are verified, the servo motor 712, 812
(or other power source) may actuate a locking pin 714, 814 to push against the closure
component 505 and unlock the container 500. Then one of the authorizers may dispense the
material (such as medication) to the user (such as a patient) and witness the user taking the
material. Data is then sent to the remote device and other users, including an EMR, to document
the event. It should be understood that any arrangement of components and parts may be

undertaken to unlock the container in order to reach the objects 520 disposed therein.

[0065] In another implementation, the plate member 803 may have a mother board 830 and

processor 832 attached thereto. The storage device 828 may be operably connected to the
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motherboard 830. Further, the USB charging port 810 may also be operably connected to the
motherboard 830.

[0066]  In another implementation of the present invention, a protective cover 835 may be
operably attached to the cap 830 to prevent objects 520 from coming into contact with the
components disposed in the lockable cap 530, 830. The protective cover 834 diameter may be
coextensive with the diameter of the cap 530, 830. The protective cover 834 may be secured to
the cap 530, 830 with fasteners or alternatively, press fit. A hole 836 may be defined through the
protective cover 834 to enable the locking pin 714, 814 to be positioned for locking and
unlocking the cap 530, 830.

[0067] FIGURE 9 is a schematic diagram of an exemplary implementation of a circuit that
may be utilized in connection with the present invention. The example implementation of the
electrical and mechanical components of the closure component 505 is illustrated. A power
switch 942 may be in communication with a processor 932 (e.g., microcontroller). The access
determination component 726, 926 may also be in communication with the processor 932. The
access determination component may be the biometric reader 927 and a sensor interface board
950. A power source 952, such as a servo motor may be energized by a battery 904, which may
also be in communication with the processor 932. In one implementation, the processor 932 and
communication sensor 940 may be a TINY DUINO™ microcontroller (e.g., processor board)
and TINYSHIELD™ respectively, both available from Akronsense, LLC dba TinyCircuits of
Akron, Ohio.

[0068] FIGURE 10 is another implementation of the present invention. In this
implementation, the dispensing component 102 may have a body 1010 that may take the form of
an adjustable band 1012 and may further comprise a housing 1014 selectively receiving a
medicinal cartridge 1016. The adjustable band 1012 may be of flexible material, adjustable
straps or even self-adhesive. The medicinal cartridge 1016 may have a mating port (not shown)
to selectively engage and secure the medicinal cartridge 1016 to the housing 1014. In one
implementation, the housing port (not shown) and the medicinal cartridge mating port (not
shown) may have different configurations dependent upon the medications or material being
dispensed. By means of nonlimiting examples, an antibiotic may have one configuration with

the housing and the medicinal cartridge. Yet, insulin for a diabetic patient may have an entirely
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different configuration. Having different port configurations may help establish correct
medicinal choices and dosages. In another implementation of the present invention, the
medicinal cartridge 1016 may be positionably trackable such as through a global positioning
system but is not limited thereto. The medicinal cartridge 1016 may also comprise a display
1018 for determining the level of dispensing the medication. In one implementation, the amount
of material remaining in the dispenser may be displayed using a tracking downwards from not
dispensed to fully dispensed. In another implementation, the display may display slightly
dispensed to fully dispensed. In one implementation, the display for determining the level of
dispensing the medication is a visual display. It may also be audio signal or a combination of
both. The adjustable band may further comprise a power source, such as but not limited to a
battery, to provide power to the memory device to transmit information via the notification
system to the remote device. The medicine that may be disposed from the medicinal cartridge

may be absorbed through the patient’s skin.

[0069] With continued reference to FIGUREI1O, in one implementation, the following steps
may be undertaken by a user. The user may attach the band to an area of his or her body, such as
an arm but not limited thereto. The medicinal cartridge may then be inserted into the housing
port. An audible or visual indicator may alert the user of successful placement of the medicinal
cartridge, such as a green light. The medicine in the cartridge may then begin to dispense, and
data may be sent to the communication component. As medicine continues to be dispensed,
status data may be sent to the communication component. Upon a certain threshold of medicine
being dispensed, such as about 50% (or possibly any percentage between about 40%-about 60%,
another alert may be given, such as a yellow light. Dispensing data may be sent to the
communication component. Upon completion of dispensing, another indicator, such as a red
light may be provided. The band may then be removed from the user by themselves or through a
second authorized user. It should be understood that the status of data transmission may be
continuous, intermittent, upon command (e.g. push/pull notifications) or any combination

thereof.

[0070]  With reference to FIGURE 11A, another implementation of the present invention is
illustrated. In this nonlimiting implementation of the present invention, the dispensing
component may take the form of a transdermal material for delivery of medicine. The body

1110 may be a band 1114 of various sizes that may dispense material and communicate data to
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the notification component. The band may be a variety of colors. An underside of the band may
have an adhesive to securely attach the band to an area of the user’s body, such as an arm or leg
or other body area. The material of the band 1114 may be such that it is flexible and can
conform to the unique curves, bends and muscle contours of the user. The material on the band
1114 may be delivered by direct contact to a surface that is not similar to the band device, such
as without limitation, a user’s skin. The material may also be delivered through a medicinal
cartridge 1116 or other port 1117. A power source can power a data component to transmit data
about the status of material dispensing to the communication component. Data transmitted to the
communication component may include without limitation, data, material dispensation status,
events and location. A status indicator 1120 may be utilized to provide an operational condition,
such as but not limited to, status of the material being dispensed. The status indicator may be
audible or visual. If in visual form it may be a color indicator or it could be an image, such as a
character or logo. The image may increase (darken) or decrease (lighten) as the material is

delivered.

[0071]  With reference to FIGURE 11B, another implementation of the present invention is
shown. The body 1110 may not be operably connected with communication component the. As
material is dispensed, an image 1112 may appear or disappear indicated the status of material
being dispensed. By way of nonlimiting example, the body 1110 may be affixed to a child’s
arm. As the medication dispenses, a cartoon character image may visually appear on the body
1110. As the medicine continues to dispense, the image may become darker. It is also
contemplated to be within the scope of the invention that the image may lighten as material is
dispensed. In another implementation, the image may change (e.g. a sad face to a happy face).
Once the material has completed being dispensed, the user may remove the body 1110 from his

or her body area.

[0072] The word “exemplary” is used herein to mean serving as an example, instance or
illustration. Any aspect or design described herein as “exemplary” is not necessarily to be
construed as advantageous over other aspects or designs. Rather, use of the word exemplary is
intended to present concepts in a concrete fashion. As used in this application, the term “or” is
intended to mean an inclusive “or” rather than an exclusive “or.” That is, unless specified
otherwise, or clear from context, “X employs A or B” is intended to mean any of the natural

inclusive permutations. That is, if X employs A; X employs B; or X employs both A and B, then
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“X employs A or B” is satisfied under any of the foregoing instances. Further, at least one of A
and B and/or the like generally means A or B or both A and B. In addition, the articles “a” and
“an” as used in this application and the appended claims may generally be construed to mean

“one or more” unless specified otherwise or clear from context to be directed to a singular form.

[0073]  Although the subject matter has been described in language specific to structural
features and/or methodological acts, it is to be understood that the subject matter defined in the
appended claims is not necessarily limited to the specific features or acts described above.
Rather, the specific features and acts described above are disclosed as example forms of
implementing the claims. Reference throughout this specification to "one implementation” or
"an implementation" means that a particular feature, structure, or characteristic described in
connection with the implementation is included in at least one implementation. Thus, the
appearances of the phrases "in one implementation" or "in an implementation" in various places
throughout this specification are not necessarily all referring to the same implementation.
Furthermore, the particular features, structures, or characteristics may be combined in any
suitable manner in one or more implementations. Of course, those skilled in the art will
recognize many modifications may be made to this configuration without departing from the

scope or spirit of the claimed subject matter.

[0074]  Also, although the disclosure has been shown and described with respect to one or
more implementations, equivalent alterations and modifications will occur to others skilled in the
art based upon a reading and understanding of this specification and the annexed drawings. The
disclosure includes all such modifications and alterations and is limited only by the scope of the
following claims. In particular regard to the various functions performed by the above described
components (e.g., elements, resources, etc.), the terms used to describe such components are
intended to correspond, unless otherwise indicated, to any component which performs the
specified function of the described component (e g, that is functionally equivalent), even though
not structurally equivalent to the disclosed structure which performs the function in the herein

illustrated exemplary implementations of the disclosure.

[0075] In addition, while a particular feature of the disclosure may have been disclosed with
respect to only one of several implementations, such feature may be combined with one or more

other features of the other implementations as may be desired and advantageous for any given or
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particular application. Furthermore, to the extent that the terms “includes,” “having,” “has,”
“with,” or variants thereof are used in either the detailed description or the claims, such terms are

intended to be inclusive in a manner similar to the term “comprising.”
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What is claimed is:

1. A system for medicine dosage compliance, comprising:

a personal portable dispensing component that holds medicine, and that provides for
the medicine to be dispensed based at least upon authorized identification of both a user and a
secondary authorizer, the dispensing component comprising a biometric identity
authentication component that automatically authenticates a biometric identity of both the
user and the secondary authorizer at the time of a dispensing event; and

a communication component engaged with the dispensing component, and providing
data indicative of one or more notifications to one or more third parties, the communication
component comprising:

a wireless personal area networking component that sets up a local wireless
personal area network connection between the dispensing component and a local
device to share data between the dispensing component and the local device, the local
device separately, communicatively coupled to a remote network component; and

a notification component that generates data indicative of notification

information of the dispensing event for one or more third parties.

2. The system of claim 1, the dispensing component comprising an access determination
component that determines access authorization for dispensing the medicine based on a rule
set stored in one of:

the access determination component; and

the local device coupled with the dispensing component in the wireless personal area

network.

3. The system of claim 2, the rule set comprising one or more of:
dispensing schedule information;
dispensing amount schedule information;

authorized user information; and

CA 3020729 2020-03-23
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authorized secondary authenticator information.

4. The system of claim 2, the communications component comprising a message
receiving component that receives:
updates to the rule set; and

alerts targeted to the user and/or the secondary authorizer.

5. The system of claim 4, the message receiving component receiving a message
comprising authorization from a primary authorizer, the authorization from the primary

authorizer authorizing access to the dispensing component to dispense medicine.

6. The system of claim 1, the communication component comprising the local device
communicatively coupled to a remote network, the local device comprising at least a portion
of the notification component and a predetermined list of third parties to which the one or

more notifications are sent.

7. The system of claim 1, the one or more notifications comprising one or more of:

a notification to a primary authorizer that the dispensing component was accessed
and/or re-secured after access;

a notification to a predetermined clinician that the dispensing event has occurred; a
notification to a predetermined pharmacy that the dispensing event has occurred;

a notification to a predetermined pharmacy of an expected amount of medicine
remaining after the dispensing event has occurred;

a notification to a predetermined health care insurer that the dispensing event has
occurred;

a notification to a predetermined electronic medical record that the dispensing event
has occurred; and

a notification to a predetermined third party that the dispensing event has occurred.
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8. The system of claim 1, the notification component notifying the one or more third

parties of an unauthorized access attempt.

9. The system of claim 1, the identity authentication component comprising a fingerprint
reader that captures a fingerprint biometric marker of the user and/or the secondary

authorizer.

10.  The system of claim 1, the identity authentication component comprising data storage

that stores authentication data associated with at least the user and the secondary authorizer.

11.  The system of claim 1, the dispensing component further comprising:
a container; and

a lockable cap selectively removable from the container.

12.  The system of claim 11, wherein the lockable cap further comprises:
a power device; and
a locking pin operatively connected to the power device, the locking pin having a first

position and a second position.

13.  The system of claim 12, wherein the power device is a servo motor.

14.  The system of claim 12, wherein the first position is a locked position and the second

position is an unlocked position.
15.  The system of claim 11, wherein the lockable cap further comprises an alignment

sensor to detect if the lockable cap is in a locked position or an unlocked position, alignment

sensor to communicate with notification system to provide alert messaging.
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16.  The system of claim 12, the lockable cap further comprising a rechargeable battery to

energize the power device.

17. A medicine dispensing device, comprising:

a closure component that selectably engages with a personal, portable medicine
dispensing container to close an opening to the medicine dispensing container;

a biometric reader engaged with the closure component to read one or more biometric
markers both of a user and a secondary authorizer;

an authentication component communicatively coupled with the biometric reader to
authenticate an identity of both the user and the secondary authenticator based upon the one
or more biometric markers, the closure component providing access to the opening to the
medicine dispensing container upon authentication of both the user and the secondary
authenticator at a time of a dispensing event based at least upon a dispensing rule set;

a communication component engaged with the closure component to identify the
dispensing event and communicate data indicative of the dispensing event to a local
computing device, communicatively coupled with the communication component through a
wireless personal area network, the computing device remotely communicatively coupled
with a remote computing component to communicate the data indicative of the dispensing
event to the remote computing component; and

the remote computing component receiving the data indicative of the dispensing event
and transmitting data indicative of a notification of the dispensing event to one or more third
parties associated with the user, and the remote computing component transmitting an update

to the dispensing rule set.
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