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ABSTRACT 

A device for aiding medication compliance includes a cap for 
a medicine container. The cap has a multi-color light-emitting 
diode; for determining When said cap is opened; and a button, 
operatively connected to the circuitry, for triggering a signal 
to an external dispenser to request a re?ll of medication When 
pressed. 
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Fig. 5 

Responds to each patient as a function of their 

stated mode of preferences, adherence pattern, medical condition and medication half life, etc. 

template scheme illustrated, actual is patient 

Personalized 
Local feedback level O->1 Remote feedback Level 2->5 
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Fig. 6C 
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MEDICATION DISPENSER WITH 
AUTOMATIC REFILL 

RELATED APPLICATIONS 

[0001] This application is related to and claims priority 
from co-pending US. patent application Ser. No. 11/480,859, 
entitled “Medication Compliance Systems, Methods And 
Devices With Con?gurable And Adaptable Escalation 
Engine,” ?led Jul. 6, 2006; and from US. Provisional Appli 
cation No. 60/698,792, entitled “Medication Compliance 
platform With intelligent netWorked pillbox, escalation 
engine and data signaling feedback loops,” ?led Jul. 13, 2005, 
the entire contents of each of Which are hereby fully incorpo 
rated herein by reference for all purposes. 

FIELD OF THE DISCLOSURE 

[0002] This invention relates to medication compliance, 
and, more particularly, to systems, methods and devices sup 
porting medication compliance. 

INTRODUCTION & BACKGROUND 

[0003] Medication non-compliance is a major problem in 
healthcare. Physicians prescribe medications for a large class 
of chronic, asymptomatic 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. Classic 
examples of diseases in this class include hypertension, 
hypercholesterolemia and osteoporosis. With many such dis 
eases, a patient feels no different, Whether or not they take 
their medication. So, unlike brushing one’s teeth or even 
exercising, there are no apparent short to medium term costs 
for non-compliance. This presents a challenge even for those 
patients Who Want to comply, let alone those Who need a 
helping hand. 
[0004] Various attempts have been made in the past to try to 
increase and improve compliance by patients. Almost all of 
these systems are essentially reminder systems. For example, 
there are a large number of pillbox systems that marry alarm 
clocks to medication containers to remind patients When it is 
time to take their medication. 
[0005] While various systems are described here, We do not 
admit that any of them qualify as prior art to our invention. 
[0006] There are some compliance intervention systems 
offered by health care providers designed to remind the 
patient and alert a remote caregiver. These include a sensor/ 
reminders in the home, a netWork connection (typically dial 
up) to a backend server and outbound messaging/reporting to 
a caregiver or even back to the patient. These systems, hoW 
ever, are focused on reminding only and While they may 
include a remote non-professional caregiver in the reminder 
loop, forgetfulness is only part of the medication non-com 
pliance problem that the present invention addresses. 
[0007] Other systems try to help patients manage complex 
medicine regimens. For example, the MD2 device by Inter 
active Medical Developments of Aurora Healthcare is a cof 
fee maker siZed device that stores and dispenses pills like a 
common gumball machine. The MD2 offers prerecorded 
audio messages to the patient and netWork connectivity back 
to a monitoring service. The MD2 is not designed to be 
portable, to be Wirelessly connected to a netWork, to relay 
visual queues to another device resident in the home, or 
trigger escalating feedback to the patient. The focus on the 
MD2 is to arm disease management companies, independent 
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living facilities, visiting nurses, caregivers and insurers With a 
tool to assist patients on multiple medications in order to help 
them effectively manage their regimen from home. The MD2 
helps patients maintain an independent lifestyle at a loWer 
cost as compared With nursing home. MedPartnerTM of Hon 
eyWell HomMed® is a platform that helps patients manage 
complex medicine regimes. The MedPartner platform 
accommodates several pill bottles and alerts the patient When 
pills in their regimen needs be taken. The MedPartner system 
uses RFID technology to label the bottle and its location in an 
egg-crate like base station. It is netWorked to a healthcare 
provider’s monitoring station (say in home care or nursing 
home environments). SimPill® of South Africa describes a 
pill bottle employing a GSM transmitter Which reports to a 
cellular netWork Whenever a pill is taken. They advertise that 
their system includes a “pill bottle Which, When opened, 
delivers an SMS [short message service] text message to a 
central server. The SMS contains a unique pillbox ID number 
as Well as some information about the battery status of the 
pillbox. Each SMS is time stamped. The central server 
receives the incoming SMS and, if it is Within the time toler 
ances set for the pillbox sending the message is simply stored 
for statistical purposes. Should no message be received 
Within the time tolerances then the server can be set to pro 
duce a number of responses (eg sending a text message 
reminder to the patient’s handset, sending a text message 
prompt to a family member or community based care giver, 
prompting them to visit the patient to ascertain the cause of 
non-compliance and provide assistance, sending a text mes 
sage to a clinic based health professional or any other user 
determined response), or indeed escalate through these 
responses as time elapses With no incoming message in 
response to the previous outgoing message. Data on levels of 
compliance as measured by the device are stored for future 
analysis and use.” The SimPill device is ultimately another 
reminder system, based on its developer’s theory (expounded 
on their Website), that “[a]n important proportion of non 
compliance is caused by the patient simply forgetting to take 
their medication.” When a patient does not take her medica 
tion, SimPill reminds the patient and then, possibly, a car 
egiver. Like the other reminder/alarm systems, SimPill 
ignores the more complex nature of non-compliance. 
[0008] A category of medication compliance platforms has 
been developed speci?cally for the clinical trial market. In 
this market, it is critically important to capture the dosing data 
of patients in order to measure their use and the medications 
e?icacy during a clinical research trial. The price point of 
these devices necessarily is higher and they are built almost as 
a medical device to suit the stringent requirements of phar 
maceutical manufacturers’ clinical research requirements. 
For example, Informedix of Rockville, Md. has a suite of 
products focused on compliance systems for the clinical trial 
market. Their Med-eMonitor is designed to be a clinical data 
capture diary and medication dispensing device in one. It has 
electronically monitored medication compartments and an 
instructional text screen. The device requires a cradle to 
upload the data and receive poWer. In the Med-eMonitor if the 
patient does not return the device to the base station there is no 
local or remote escalations to remind the patient to take their 
medication. The platform does not knoW if the device is even 
in the home. This suite of devices is designed for monolithic 
deploymentipharmaceutical companies deploy them in a 
research trial With a strict protocol that each subject patient 
must use to ful?ll the requirements of the study. 
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[0009] AARDEX MEMS (Medication Event Monitoring 
System), a Swiss company, offers a smart cap to ?t standard 
vials for clinical trial dose recording. This product employs 
inductive and capacitive wireless uploading technologies that 
require close proximity to a networked base-station in the 
patient’s home to upload to a personal computer or even a 
remotely networked back-end database. The device includes 
an LCD (liquid crystal display). In order to upload the data 
from the monitoring caps, a patient has to place it on back into 
a specially designed base station. The device is a monitoring 
device only, there is no visual or auditory beacon which 
escalates non-compliance to a remote entity for intervention 
in real -time. 
[0010] There are conventional systems that track a patient’s 
behavior in order to determine whether or not to issue an alert. 
When the patient’s behavior changes, some sort of alert may 
be issued, e.g., to the patient’s family or friends or the like. 
However, none of these systems adapt or modify the alert 
scheme based on the patient’s behavior and/or based on the 
patient’s response (or expected response) to a different alert 
scheme, they simply follow a set routine based on what the 
patient does (or does not do). The inventors have realiZed that 
repeatedly adapting and modifying an alert system, inasmuch 
as it affects compliance with a medication regimen, may 
change a patient’s behavior. 
[0011] Some prior systems, e.g., as shown in US. Pat. No. 
6,771,174, require a local computer system at each patient’s 
home to monitor the patient’s drug taking. The computer can 
contact a pharmacist or emergency services if the patient 
deviates from his or her model behavior. Such systems 
impose heavy cost requirementsia dedicated computeriat 
each patient’s home. In addition, such systems cannot take 
advantage of information about other patients, in particular, 
how other patients have responded to various alert schemes. 
The inventors were the ?rst to realiZe that it is desirable and 
useful to apply techniques to a patient that have been learned 
from other patients and to adapt and optimiZe these tech 
niques during the course of each patient’s treatment in an 
automated and scalable fashion. 
[0012] The present invention improves on prior systems 
and overcomes their de?ciencies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The following description, given with respect to the 
attached drawings, may be better understood with reference 
to the non-limiting examples of the drawings, wherein: 
[0014] FIG. 1 is an overview of a medication compliance 
system/framework; 
[0015] FIG. 1B is a logical overview of the medication 
compliance framework; 
[0016] FIGS. 2A-2C are exemplary medication containers; 
[0017] FIGS. 2D-2M show various views of an exemplary 
pill cap; 
[0018] FIGS. 2N, 2-O, and 2P show various views of an 
exemplary pill cap having a re?ll button; 
[0019] FIG. 3A is a logical diagram showing exemplary 
internal details of a pill cap unit; 
[0020] FIG. 3B is a logical diagram showing exemplary 
internal details of a feedback device; 
[0021] FIG. 3C is a logical diagram showing exemplary 
internal details of a dongle unit; 
[0022] FIG. 4 depicts an exemplary signaling scheme; 
[0023] FIG. 5 depicts an exemplary escalation scheme; 
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[0024] FIG. 6A depicts a night-light (or reminder-light) 
embodiment of the feedback indicator/ device; 
[0025] FIGS. 6B-6F are schematic views of an exemplary 
night light feedback device; and 
[0026] FIG. 7 is an example dongle. 

THE PRESENTLY PREFERRED EXEMPLARY 
EMBODIMENTS 

Overview 
[0027] Well-established behavioral medicine research 
shows that non-compliance with a medication regimen is 
fundamentally a behavioral psychology problem. The inven 
tors have realiZed that timely intervention(s) by machine or 
human may in?uence the patient and should increase medi 
cation adherence rates. 
[0028] There are several reasons why patients may not 
comply with their medication regimens. No one reason or set 
of reasons may apply to all people. People are motivated in 
different ways and by different things, and it is an unknown 
and possibly unique mix of factors that will motivate any 
particular individual to comply. The inventors have realiZed 
that any system for creating or supporting medication com 
pliance will preferably be multi-faceted and be able to learn 
and adapt to each patient during their course of treatment. 
[0029] Commonly acknowledged reasons for non-compli 
ance include the following: 

[0030] Lack of doctor-patient accountability 
[0031] Medication is too expensive 
[0032] Lack of social support. 
[0033] Patient’s complain or perceive dif?culty obtain 

ing re?lls 
[0034] Some patients think that they do not need the 

medication 
[0035] Some patients do not know how to use the medi 

cation 
[0036] Patients forget to take their medication 
[0037] Patients complain of unpleasant side effects 

[0038] The inventors have realiZed that a solution to the 
lack of compliance problem should deal with some or all of 
these factors. 

System Architecture 

[0039] FIG. 1 shows an exemplary medication compliance 
system/framework 100, and FIG. 1B is a logical overview of 
the framework. For the purpose of this description, the users 
of the system whose compliance is being monitored and 
affected are referred to as patients. The use of the word 
“patient” or “patients” is not meant to limit the scope of the 
invention or to require any kind of doctor/ patient relationship 
or any other kind of medical or legal relationship with the end 
users. 

[0040] A compliance framework can be considered in three 
logical parts, namely the patients’ homes (each a so-called 
“local end”), a back end, and a part corresponding to external 
entities that may be involved in the compliance system. Each 
of these parts is described here. The term “patient’s home” is 
used herein to refer to the place (or places) at which a patient 
is expected to take his medication. It may include, e.g., the 
patient’s home and/or place of work. The patient’s home is 
sometimes referred to herein as the local end. 
[0041] At a patient’s home (or wherever they are supposed 
to take their medication), the patient is provided with a local 
system that includes a system manager 102, an optional feed 
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back indicator 104 and a connector 106. The connector 106 
allows the local end to connect with the rest of the system 
(described below), and may be a modem, a network connec 
tion and the like. Some or all of these components may be 
integrated into a single device. For example, the system man 
ager 102, a feedback indicator 104, and the connector 106 
may be co-located and/or provided in a single device. Alter 
natively, e.g., the system manager 102 and connector may be 
formed in a single device. If there is more than one feedback 
indicator, the system manager may be incorporated into one 
of them. 
[0042] The patient’s medication is provided in a container 
108 with a cap 110. The container 108 may be a regular 
container or may be speci?cally adapted to operate with the 
cap 11 0. The container/ cap combination may be in the form of 
pill cap, a multi-compartment pillbox, a salve-tube cap, a 
syringe, an inhaler, a pump dispenser, a drop dispenser and 
the like. Those of skill in the art will understand, upon reading 
this description, that the container/cap combination can be 
used with any medication delivery system and with any type 
of medication, regardless of its form or dosage. The cap 110 
may be fully or partially removable or fully or partially open 
able, or it may be an integral part of the container through 
which medication is dispensed. 
[0043] Those of skill in the art will realiZe, upon reading 
this description, that the container/ cap combination may take 
any form, as long as the system can detect when medication 
was likely or possibly dispensed. 
[0044] In some embodiments, the cap 110 includes a button 
300, preferably inside the cap, and preferably inaccessible 
while the cap is on the container. The button 300 may be used 
to send a user-initiated signal, e.g., to trigger a re?ll of the 
medication associated with that particular cap. For example, 
FIGS. 2N, 2-O, and 2P show various views of an exemplary 
pill cap having an internal re?ll button 300. The “user-initi 
ated” signal may, in some cases, be in response to a prompt, 
e. g., from an external entity or a business rules driven backend 
system operated by another, or the same entity. 
[0045] Although only one medication container is shown in 
detail in FIG. 1 (for the purposes of this description), it will be 
understood and appreciated that a patient may have a number 
of such containers for different medications. Additionally, a 
particular home (or location) may have medication containers 
for more than one patient. 

[0046] A particular system may be open or closed. A closed 
system will only allow speci?c and dedicated caps to upload 
data through the network gateway. (The inventors character 
iZe a closed system as a family of devices in which family 
members can talk to other family members.) An open system 
allows all caps to upload their data through the network 
gateway. (In an open system any member of one family can 
talk to members of another family.) 
[0047] Thus, a particular patient may have more than one 
container (as shown in FIG. 1), each of which may have a cap 
and sensors as described above. Those skilled in the art will 
realiZe and understand, upon reading this description, that the 
number and type of containers will depend on the various 
medications that the particularpatient is supposed to take, and 
that the containers need not all be the same siZe or type. E.g., 
some may contain pills; others may contain drops, and so on. 
[0048] FIGS. 2A-2C shows examples of container/cap 
combinations. FIG. 2A shows a sleeve 200 with LED(s) 202 
that may be used, e. g., for initial or sample doses or for packs. 
FIG. 2B shows exemplary pill container 108', and FIG. 2C 
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shows an exemplary multi-compartment pillbox 204 with a 
multicolored LED 214 associated with each compartment 
and display screen (e.g., e-ink or LCD). 

[0049] As used herein, the term “medication” refers to any 
kind of medicine, prescription or otherwise. Further, the term 
“medication” includes medicine in any form, including, with 
out limitation pills, salves, creams, powders, ointments, cap 
sules, injectable medications, drops, vitamins and supposito 
ries. The scope of this invention is not limited by the type, 
form or dosage of the medication. 

[0050] At least one sensor 112 is embedded into the medi 
cation container 108 and/or the cap 110. The sensor 112 is 
triggered whenever the container is opened and closed. The 
sensor may be a pressure sensor, a pieZoelectronic sensor, a 
light sensor, a motion sensor or the like. If more than one 

sensor is used, the sensors need not all be of the same kind. 
The function of the sensor(s) is to detect that the medication 
container has been opened (and then closed). Any sensor(s) 
(alone or in combination) that achieve this function are 
acceptable. 
[0051] In some embodiments, the sensor also detects that 
the correct medication dose was actually removed from the 
container. 

[0052] The system assumes that if the medicine container 
has been opened and then closed, that the medication was 
actually taken and that the dosage was correct. Preferably the 
number of pills has to be accounted for upon setup. This 
known number at the start is decremented by the dosage 
amount when the cap is opened, and is used to determine 
whether to initiate a re?ll. 

[0053] A patient may also have one or more cxtcrnal mcs 
saging devices 114. Examples of such devices are a telephone 
(wired or wireless), a pager, a computer (with instant mes 
saging or e-mail), a facsimile machine and the like. Such 
devices should be able to receive messages from an external 
source and provide those messages, in whatever form, to the 
patient. 
[0054] A local end may also include one or more peripheral 
sensors 107 to measure and provide data such as the patient’s 
weight, blood pressure (BP), pulse, etc. Peripheral measure 
ments can be provided automatically to the system manager 
102 and, in some cases, may be requested by the system 
manager. 

[0055] The various containers, sensors and feedback indi 
cators may communicate with the system manager 102 in any 
known way. The presently preferred implementation uses 
radio frequencies similar to that used in domestic garage door 
openers or key fob key-less entry systems. Other protocols 
such as Bluetooth or 802.11 may be used. 

[0056] The system manager 102 receives information from 
and about the sensors in its jurisdictionithe patient’s home 
(in a closed system the system manager will only interact with 
known sensors). The system manager 102 also communicates 
with the back end (described below), e. g., via connector 106 
using, e.g., a network. In some embodiments, the connector 
106 is a dedicated telephone dialup modem called a network 
gateway. A network agnostic model may also be used. 
[0057] A network gateway is a device that connects the 
system manager 102 to an external network via POTS (Plain 
Old Telephone Service) line modem, cellular, pager, 802.11 
connections, or the like. In the POTS line modern version, the 
connector device may be embedded into a so-called “dongle”. 


























