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MEDICAL ADHERENCE DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims the benefit of U.S. Provisional Application No.
61/837,704, filed June 21, 2013, and U.S. Provisional Application No. 61/916,889,

filed Dec. 17, 2013, each of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[002] The present invention relates generally to sharps bins, and more

particularly to a medical adherence device.

[003] Traditional medical waste in the form of a needle and/or a syringe requires
safe and regulated disposal in most jurisdictions. When patients are sent home with
needles and/or syringes to self-administer medication they are often provided with a
medical waste bin, sometimes referred to as a sharps bin. In general, a sharp is any
device having corners, edges, or projections capable of cutting or piercing the skin,
such as a needle of syringe. After each injection, a patient typically disposes of a
needle and/or a syringe in the sharps bin. Each sharps bin is usually tracked by
sharps bin delivery date, sharps bin collected date, and the date incinerated by a
regulated medical waste disposal process service provider.

[004] Ensuring that patients at home take their self-injected medication is a
challenge for healthcare providers and pharmaceutical companies who often track
how many sharps bins have been collected as a proxy for whether medication has
been taken by a patient at home. In general, when a sharps bin is collected from a
home location (or any location) it is sealed prior to collection, making it impossible to
determine the number of syringes and/or needles in the sharps bin and or whether
other waste has also been deposited into the sharps bin. Since it is unsafe and
against health and safety practices, policies, and regulations the bin cannot be re-

opened and the entire bin is typically incinerated.
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SUMMARY OF THE INVENTION

[005] The following presents a simplified summary of the innovation in order to
provide a basic understanding of some aspects of the invention. This summary is not
an extensive overview of the invention. It is intended to neither identify key or critical
elements of the invention nor delineate the scope of the invention. lts sole purpose is
to present some concepts of the invention in a simplified form as a prelude to the

more detailed description that is presented later.

[006] The present invention provides methods and apparatus for a medical

adherence device.

[007] In general, in one aspect, the invention features a medical adherence
docking system including a sharps bin, and a docking station, the docking station
comprising a base section support a lateral section, the lateral section supporting an
arm section, the base section configured to receive and securely support a bottom
portion of the sharps bin, and the arm section including a channel leading from an
upper portion to a lower portion having a sensor located in the channel between the
upper and lower portion, the channel adapted to receive a medical waste product
and record information about the medical waste product using the sensor before the

medical waste product exits the lower portion and into the sharps bin.

[008] In another aspect, the invention features a medical adherence device
including a sharps bin, and an enclosure, the enclosure configured to display
information on an output screen, receive medical waste and record information
about the medical waste before the medical waste drops into the sharps bin.

[009] These and other features and advantages will be apparent from a reading
of the following detailed description and a review of the associated drawings. It is to
be understood that both the foregoing general description and the following detailed

description are explanatory only and are not restrictive of aspects as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010]  The invention will be more fully understood by reference to the detailed

description, in conjunction with the following figures, wherein:

[0011] F1G. 1 is a block diagram of an exemplary medical adherence docking

system.

[0012] FIG. 2 is a block diagram of an exemplary medical adherence device.

DETAILED DESCRIPTION

[0013]  The subject innovation is now described with reference to the drawings,
wherein like reference numerals are used to refer {o 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 present invention. it may be
evident, however, that the present invention may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing the present invention.

[0014]  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
“X employs A or B” is satisfied under any of the foregoing instances. Moreover,
articles "a” and “an” as used in the subject specification and annexed drawings
should generally be construed to mean “one or more” unless specified otherwise or

clear from context to be directed to a singular form.

[0015]  As shown in FIG. 1 (original), in a first embodiment, an exemplary medical
adherence docking system 10 includes a sharps bin 15 and a docking station 20.
The sharps bin 15 and docking station 20 can be fabricated from metal, plastic or
combinations thereof. The docking station 20 is configured to position the sharps bin

15 within and to capture and report patient adherence data. As used herein, patient
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adherence data includes, but is not limited to, a time and date in which a medical
syringe is deposited in the sharps bin 15 through the docking station 20, and so
forth. In implementations, patient adherence data may include a photographic image
of an item deposited through the docking station 20 into the sharps bin 15.

[0016]  More specifically, one implementation of the medical adherence docking
system includes the docking station 20. A top section 25 includes an arm 30
containing a receptacle or channel 35 to receive, for example, a syringe. The
receptacle 35 includes a top opening 40 and a bottom opening 45. Between the top
opening 40 and the bottom opening 45 the receptacle 35 includes a sensor 50 that
records a date and time of anything passing through the channel 35, e.g., a syringe.
In one specific implementation, the receptacle 35 includes a photographic capture
unit that captures a digital image of anything passing through the channel 35. In
some implementations, the sensor 50 is configured to detect a weight of a syringe
within the channel 35 before the syringe is released into the sharps bin 15. In
another implementation, the sensor 50 is linked to 8 communications device (not
shown), such as an Ethernet line or WiFi device, to enable transmission of data

captured by the sensor 50 to be transmitted to another computing device.

[0017]  Date, times, and optionally, digital images, are saved as data by the
sensor 50 and may be read electronically using any one of various technologies,
including, but not limited to, Radio-frequency identification (RFID), Near field
communication (NFC), Bluetooth, and so forth.

[0018] In general, RFID is the wireless non-contact use of radio-frequency
electromagnetic fields to transfer data, for the purposes of automatically identifying
and tracking tags attached to objects. The tags contain electronically stored

information.

[0019] In general, NFC is a set of standards for smartphones and similar devices
to establish radio communication with each other by touching them together or
bringing them into close proximity, usually no more than a few centimeters. NFC
standards cover communications protocols and data exchange formats, and are

based on existing radio-frequency identification (RFID) standards.
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[0020] In general, Bluetooth is a wireless technology standard for exchanging
data over short distances from fixed and mobile devices, creating personal area

networks (PANs) with high levels of security.

[0021]  The bottom opening 45 of the receptacle 35 mates with an opening 55 in
the sharps bin 15. In one implementation, the bottom opening 55 includes a sliding
door that releases a syringe into a safety funnel and through the opening 55 in the
sharps bin 15.

[0022] The top section 25 is attached to, or an integral part of, a lateral section 60
of the docking station 20 supports the top section 25 and may include a device 65
such as a bar code reader, QR code reader, RFID reader, NFC reader, and so forth.
A complimentary bar code, QR code, RFIF tag, or NFC card may be positioned on
the outside of the sharps bin 15 at a location 78 proximate to the bar code reader,
RFID reader, or NFC card located within the lateral section 60. In such a
configuration, the lateral section 60 of the docking station 20 can identify the sharps
bin 15. The identification can include reading a serial number of the sharps bin 15. In
one implementation, the identification is sent to and stored by the sensor 50 in the
channel 35.

[0023] In another a specific implementation the top section 25 of docking station
20 is detachable and becomes a cap that fastens to the top of the sharps bin 15 and
is able to perform the function of safely depositing the needle, time stamping and
photographing the needle before depositing it into the sharps bin 15.

[0024]  The lateral section 60 is attached to, or an integral part of, a base section
70. The base section 70 is configured to provide a secure cradle for a bottom of the
sharps bin 15. In one implementation, the base section 70 includes a weight
measuring device 75, such as a scale. The scale 75 can be calibrated to a fully
loaded weight of the sharps bin 15. When weight measuring device 75 detects that
the weight of the sharps bin 15 is at at certain value, the weight measuring device 75
may signal that the sharps bin 15 is full. Signaling can include flashing an indicator
light. In one specific implementation, when the weight measuring device 75 detects
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the sharps bin is full, a date and/or time is sent to and stored by the sensor 50 in the

channel 35.

[0025]  Elements of the docking station 20 may be powered by a power supply 80
contained in the base section 70 (or other suitable location within the docking station
20). The power supply may be AC, DC or battery.

[0026] In a specific embodiment, the sharps bin 15 includes a Global Positioning
System (GPS) device to enable remote monitoring of its location. In another specific
implementation, the docket station 15 includes a GPS device to enable remote

monitoring of its location.

[0027] In operation, each piece of medical waste, e.g., syringe, is loaded into the
docking station 20 and then deposited into the sharps bin 15 after data has been
collected. When the medical waste is deposited into the docking station 20, the
medical waste is logged, photographed, weighed, time stamped and then safely
deposited into the sharps bin 15. The docking station 20 captures this data at the
time the syringe is being deposited into the docking station 20 and stores the event
locally within docking station 20 and/or immediately transmits the data to a cloud-
based (Web) application through an Internet connection which can include WIFI,
broadband or other networks. The Web application may be used to determine what
was deposited into the sharps bin 15 by optically matching the photograph against
its database of medical needles and syringes. The docking station 20 reads the
barcode and other identifiers on the sharps bin 15 and matches that against the
specific waste that has been deposited. Reports may be generated for the data
collected by the docking station 20.

[0028] Asshown in FIG. 2, in a second embodiment, an exemplary medical
adherence device 100 includes a sharps bin 105 positioned in an enclosure 110. The
sharps bin 105 includes an identification device 115 such as a Bluetooth device,
GPS device, near field communications card (NFC), bar code, QR code, RFID tag or
other device. The sharps bin identification device 115 includes data specific to the
sharps bin 105, such as an identification number or patient ID. In one embodiment,

sharps bin identification device 115 is paired with an enclosure identification device
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120 positioned in the enclosure 110. The enclosure identification device 120 can
include, for example, a Bluetooth device, GOS device, NFC card reader, bar code

reader, QR code reader, a RFID reader, and so forth.

[0029] In one embodiment, the sharps bin 105 is adapted to receive spent
medical syringes. In other embodiments, the sharps bin 105 is adapted to other
types of medical waste, such as spent medicine bottles, tubes, containers, and so
forth. The enclosure 110 includes at least a hinged door 125 controlled by a release
latch 130. The enclosure 110 also can include one or more of a sensor 135, a
display screen 140, such as a liquid crystal (LCD) display, a power indicator 145,
such as a light emitting diode (LED) light, a camera 150, and one or more sim cards
155 for wireless communication {e.g., exchange of data) to one or more cloud-based

medical adherence applications.

[0G30] In some embodiments, the enclosure 110 includes a universal serial bus
(USB) 160 connector.

[0031] The display screen 140 is adapted to present data including, but not
limited to, a status of the device 100 (e.g., full), a date, a position on a body of the
patient where the patient should inject the medication, an adherence rating, and so
forth.

[0032] In one embodiment, the release latch 130 opens the door 125 and
activates the camera 150. In one embodiment, the door 125 includes a glass section
that acts as a chamber for the syringe as an image is taken. In addition, the glass
section may act as a safety mechanism so that a patient's hands are kept safe once
a syringe is placed through the door 125. In still another embodiment, pressing on
the door 125 activates the camera 150. The camera 150 remains activated until the
door 125 closes, either manually or automatically. The camera 150 can include a
sensor that stays active until a syringe passes through its field of view. Once the
camera 150 detects a change in light representing the passage of the syringe
through its field of view, or, in one specific implementation, the passing of the syringe
through an infrared beam, an image is captured and stored, along with at least a

time stamp. As soon as the image is captured, the camera 150 sends a signal to the
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door 125 to close. In addition, once the image is captured, information displayed on
display device 140 is updated, reflecting real time patient habits. In one embodiment,
the updated data includes an adherence score. The captured image and time stamp
may be stored for further analysis and/or wirelessly transmitted by the one or more

sim cards 155 to one or more cloud-based medical adherence applications.

[0033] The cloud-based medical adherence applications are adapted to analyze,
summarize, and/or profile the received data for patient behaviors, possible medical
interventions, and so forth. In addition, reports generated by the medical adherence
applications may be used to support clinician and patient dialogue around
adherence. In embodiments, the medical adherence applications present patient and

clinician dashboards specifically targeted at a patient, a doctor and/or a pharmacist.

[0034] In one particular embodiment, the camera 150 detects the specific type of

needle or waste and records the needle's serial number (or other unique identifier).

[0035] Elements of the medical adherence device 100 may be powered by an
internal power supply located within the enclosure 110 or elsewhere. The internal

power supply may be AC, DC or battery.

[0036] In operation, the display 140 flashes on the medical adherence device 100
to notify the patient and optionally indicates a current compliance rating and site for
the injection. Once the patient has administered they return the spent syringe to the
medical adherence device 100 where they press on the door or door release latch.
The sensor in the camera 150 identifies that the door 125 is opening and activates
the camera 150. The spent syringe is dropped through the door 125 and the camera
sensor identifies its presence. The camera 150 takes an image of the syringe.
Pressure is applied to the door 125 and the syringe is released through the door’s
rotation, dropping it into the sharps bin 105. The closing of the door 125 results in
the patient's compliance rating being updated and displayed, along with a date for
the next scheduled injection. In an embodiment, the display 140 remains active for a

period of time before turning off.
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[0037]  Once the medical adherence device 100 is full is may be taken to a
collection station such as a local pharmacy. At the collection station, an employee,
such as a pharmacist, removes the sharps bin 105 and places it in a master sharps
bin container. The master sharps bin container is adapted o receive multiple sharps
bins. The master sharps bin is equipped with a sensor, such as camera, bar code
reader, RFID reader, QR code reader, Bluetooth for example. When a sharps bin is
placed in the master sharps bin, the master sharps bin sensor reads data from the
sharps bin identification device of the sharps bin. This information may then be
fransmitted to one or more waste collection companies to enable efficient collections
and control of the medical waste from the collection station. Multiple master sharps
bins may be stacked or sit on a shelving unit. This information can be used fo
support dispensing, regulatory tracking including medicine recalls and give
confirmation that the used medical device has been utilized and disposed.

[0038] The present invention is not only a tool for the safe disposal of medical
waste such as needles and syringes, but also acts as a tool to accurately capture
critical patient behavior as to whether they are complying with their medical

freatmenis.

[0039] For example, if a patient is required to self-inject a medication weekly,
immediately after injecting the medication, the syringe or device is safely deposited
into the medical adherence device as they currently do with sharps bins. The patient
is not required to take any other additional action. When the patient has deposited
the needle into the medical adherence device this information is stored locally within
the medical adherence device and/or immediately transferred to a cloud based
server that analyzes the data, authenticates the data, and presents it as meaningful

information for the purposes of understanding patient behavior.

[0040] In one embodiment, the medical adherence device is adapted to

communicate with the user.

[0041] More particularly, the medical adherence device can track use of the
device, and communicate with the user using text or speech (e.g., using a text to

speech engine). The communication to the user may be a reminder to utilize the
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device. The device may be adapted to learn from patient interactions (e.g., using
artificial intelligence, machine learning and pattern recognition techniques) and
generate reminders, re-enforcements, and so forth, such that the patient is

encouraged to maintain a regular routine.

[0042] The medical adherence device can be used to reconcile the quantities of
medication consumed or not consumer by the user, and adapted to contact a
pharmacy or physician through messaging. In the case of the pharmacy, this
messaging could support the re-order of medications and directly integrate into the
pharmacy ordering system. Once such a message is received by the physician or
pharmacy, the patient can be notified of concerns. In one adaptation, the medical
adherence device may be configured to telephone or text a caregiver or next of kin

to insure the patient is healthy.

[0043] In one embodiment, the medical adherence device is adapted to interact

more fully with a user.

[0044]  For example, the medical adherence device can include audio features,
such as speakers for music and/or a microphone that the user can use to receive
assistance of any kind, e.g., input questions and receive answers, request verbal
communication from a pharmacist or medical personnel, general information about
the user's disease, and so forth. In one specific implementation, software resident in
the medical adherence device can be updated remotely to reflect changes based on
the questions and answers, and/or updates pertaining to information about the user's

disease.

[0045] Some embodiments may be described using the expression "one
embodiment” or "an embodiment” along with their derivatives. These terms mean
that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment. The appearances of the phrase
"in one embodiment” in various places in the specification are not necessarily all

referring {o the same embodiment.
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[0046] Some embodiments may be described using the expression "coupled” and
"connected" along with their derivatives. These terms are not necessarily intended
as synonyms for each other. For example, some embodiments may be described
using the terms "connected” and/or “coupled” to indicate that two or more elements
are in direct physical or electrical contact with each other. The term "coupled,”
however, may also mean that two or more elements are not in direct contact with

each other, but yet still co-operate or interact with each other.

[00471 [ltis emphasized that the Abstract of the Disclosure is provided to comply
with 37 C.F.R. Section 1.72(b), requiring an abstract that will allow the reader to
quickly ascertain the nature of the technical disclosure. It is submitted with the
understanding that it will not be used {o interpret or limit the scope or meaning of the
claims. In addition, in the foregoing Detailed Description, it can be seen that various
features are grouped together in a single embodiment for the purpose of
streamlining the disclosure. This method of disclosure is not to be interpreted as
reflecting an intention that the claimed embodimentis require more features than are
expressly recited in each claim. Rather, as the following claims reflect, inventive
subject matter lies in less than all features of a single disclosed embodiment. Thus
the following claims are hereby incorporated into the Detailed Description, with each
claim standing on its own as a separate embodiment. In the appended claims, the
terms "including” and "in which" are used as the plain-English equivalents of the
respective terms "comprising” and "wherein," respectively. Moreover, the terms
“first," "second," "third,"” and so forth, are used merely as labels, and are not

intended to impose numerical requirements on their objects.

[0048]  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
matier 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.

[0049] Whatis claimed is:
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1. A medical adherence docking system comprises:

a sharps bin; and

a docking station, the docking station comprising a base section support a
lateral section, the lateral section supporting an arm section, the base section
configured to receive and securely support a bottom portion of the sharps bin; and

the arm section including a channel leading from an upper portion to a lower
portion having a sensor located in the channel between the upper and lower portion,
the channel adapted to receive a medical waste product and record information
about the medical waste product using the sensor before the medical waste product
exits the lower portion and into the sharps bin.

2. The system of claim 1 wherein the sensor is linked to a communication device.

3. The system of claim 1 wherein the recorded information comprises a data and

fime.

4. The system of claim 3 wherein the recorded information further comprises a
photographic image.

5. The system of claim 1 wherein the base section comprises a weight determining

device,

6. The system of claim 1 wherein the lateral section comprises a communication
device selected from the group consisting of bar code reader, QR code reader, RFID
reader, NFC reader, and Bluetooth pairing device.

7. The system of claim 1 wherein the lower portion of the channel comprises a

sliding door.

8. The system of claim 3 wherein the recorded information further comprises an

image.
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9. A medical adherence device comprises:

a sharps bin; and

an enclosure, the enclosure configured to display information on an output
screen, receive medical waste and record information about the medical waste

before the medical waste drops into the sharps bin.

10. The medical adherence device of claim 9 wherein the recorded information

comprises a photo, a date and a time.

11. The medical adherence device of claim @ wherein the enclosure comprises a

door, a camera, a display, an identification, and a network device.

12. The medical adherence device of claim 11 wherein the enclosure further
comprises a memory for storing and transmitting data.

13. The medical adherence device of claim 9 wherein the displayed information is
selected from the group consisting of patient notification, current compliance rating
and site for the injection.

14. The medical adherence device of claim 9 the recorded information is transferred

to a web application resident in a remote server.

15. The medical adherence device of claim 14 wherein the web application
determines what was deposited into the sharps bin.

16. The medical adherence device of claim 14 wherein the web application
analyzes, summarizes, and profiles received data for patient behaviors and medical

interventions.
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17. The medical adherence device of claim 16 wherein the web application further

generates a report to support clinician and patient dialogue around adherence.
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