
US 20090315702A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0315702 A1 
(19) United States 

Cohen Alloro et al. (43) Pub. Date: Dec. 24, 2009 

(54) MEDICATION DISPENSER (30) Foreign Application Priority Data 

(76) Inventors: Michael Cohen Allow’ Tel AViV Jul. 5,2006 (IL) ........................................ .. 176712 

(IL); Batami Sadan, Tel Aviv (IL); Publication Classi?cation 
Gilead Asseo, Kfar-Ha’Shlosha 
IL _T G f Y IL (51) Int. Cl. 

( )’ 0m“ 0 er’ avne ( ) G08B 1/08 (2006.01) 
G06F 17/00 (2006.01) 

Correspondence Address: G06F 7/00 (2006.01) 
The Law Office Of Michael E- K0Ild0lldis (52) US. Cl. .................... .. 340/539.1; 700/231; 700/240; 
888 16th Street, N.W., Suite 800 700/225 
Washington, DC 20006 (US) (57) ABSTRACT 

(21) App1_ NO; 12/3 07,574 Disclosed is a method for providing medication according to 
a preset schedule, the method comprising: providing a dis 

_ posable medication dispenser containing medication to a 
(22) PCT Flled: Jun‘ 26’ 2007 user; connecting one dispenser monitor to said medication 

dispenser; monitoring a state of said medication With said 
(86) PCT No.1 PCT/IL2007/00077 6 monitor; providing, via said monitor, signals With respect to 

said state of said medication to a health monitoring station; 
§ 371 (0X1), and monitoring the state of dispenser at the health monitoring 
(2), (4) Date: Jan. 5, 2009 station. 

7 700 

7 75 f 

772 768) 722 7/74 $4 776 
a , , ,/ ‘ 1 ‘ 766 

1 

784w} Cb WlTH MILK 8:10P I O 
7 66\_/_\‘L 7 o | 7 o | o | m | o a 

\K // K742 j 7 45 
7 7 O 

774 

756 / \ 752 
A75 40 7015\1-“20 7,75 C) i) 

7 
7 C? /\J 7 62 

A 754 LATE’_\J 792 

745 “d 775 U [I [:7 
1 \ [750 E1 E1 5 K; 760 

é: /» 7 62 U ‘3 U 

222 75 6 758 

L j k J 

702 i \—'7 85’ 704 



Patent Application Publication Dec. 24, 2009 Sheet 1 0f 6 US 2009/0315702 A1 

H U5 2% mm“ NW 

\ J \ J mm“ @2 www 

DUE ALIY N2) (ME: AV! Ami! % 

NS? NU 

Uni , 

932555 QEK / 

DUB mt Tmi 

wmT/k?? , F2 

v7 / 
\ 



Patent Application Publication 

352 

738 

Dec. 24, 2009 Sheet 2 0f 6 US 2009/0315702 A1 

[200 
250 

770 

FIGB 



Patent Application Publication Dec. 24, 2009 Sheet 3 0f 6 US 2009/0315702 A1 

305% 
\ 

120 

520 WIRELESS 
_/ 746 COMMUNICATION 

A755 WITH CONTROL BOX 
LCD DISPLAY PUSH ?, 

r” 
@ @ @ g4‘! 

® ® ® ‘8 SPEAKER 

® ® ® I 

TH 

FIGS 



Patent Application Publication Dec. 24, 2009 Sheet 4 0f 6 US 2009/0315702 A1 

470 

452 

426 

FIGA 





Patent Application Publication Dec. 24, 2009 Sheet 6 0f 6 US 2009/0315702 A1 

WEmD OP hzmm Xom ZOE/BEE). xom ZQEQSEJ 2% Q2 

Qz< ZOrkOEmE mwzwomm mmm: 
Rm 

mmm: FQSZOQ 
mwm 

xom 2O QmEDQmE ZQFQDKUZ 
NNm 

wzEotzoz I 

@N@ 

,Em 

3% 
m. 
m 

NYUE 
mmamo ZOQnIWGmmWE 252 

DE 



US 2009/0315702 A1 

MEDICATION DISPENSER 

RELATED APPLICATIONS 

[0001] This application claims priority of IL176712, the 
disclosure of Which is hereby incorporated herein by refer 
ence. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the ?eld of 
medication and health monitoring systems Wirelessly con 
nected to central data banks. More speci?cally, the present 
invention provides autonomous and automatic medication 
dispensing systems. 

BACKGROUND OF THE INVENTION 

A Shift in Medication Focus 

[0003] During the 20th century, the leading causes of death 
in the United States shifted from infectious to chronic dis 
eases, including cardiovascular disease, cancer, and diabetes. 
Each chronic disease is associated With many neW drugs; 
drugs that affect the lives of 90 millionU.S. residents, at a cost 
of 70% of total medical care expenditures. 

Non-Compliance in the Aging 

[0004] The shift, from treating acute to chronic conditions 
is re?ected in increased life expectancy and the accompany 
ing need for a medication consumer, advanced in years, to 
remember to consume multiple dosages of multiple medica 
tions, each at a speci?c time and With speci?c instructions, for 
example prior to, or folloWing, meals. 
[0005] Most US elderly Wish to maintain an independent 
lifestyle for as long as possible With institutionalization being 
avoided at all cost. Yet the failure to adhere to proper media 
tion schedules Was implicated in up to 40% of nursing home 
admissions in 2004. 

Non-Compliance in Chronic Disease 

[0006] Drug regimens for chronic diseases are often com 
plex, long-term, and may require considerable behavior 
modi?cation; for example restricting intake of Wine, aged 
cheese or organ meats in the case of Mono-Amine Inhibitors. 
As a result, proper adherence to medication consumption 
schedules is not restricted to those of advanced years With the 
folloWing problems being applicable to the US population in 
general: 

[0007] a) 14% to 21% of patients never ?ll their original 
prescriptions; 

[0008] b) 60% of all patients cannot identify their oWn 
medications; and 

[0009] c) 30% to 50% of all patients ignore or otherWise 
compromise instructions concerning their medication. 

Non-Compliance and Morbidity 

[0010] Noncompliance With medication consumption 
schedules is typically cited as occurring in from 50% to 75% 
of all patients and Was responsible for up to 11% of hospital 
admissions in 2004. Nonadherence to medication consump 
tion schedules in 2004 resulted in approximately 125,000 
deaths, about tWice the deaths from automobile accidents. 
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[0011] C. Everett Koop, M.D.iformer Surgeon General of 
the United States summarized the problem: “Drugs don’t 
Work in patients Who don’t take them”. 

The Cost of Non-Compliance 

[0012] “The direct and indirect costs of nonadherence total 
approximately $100 billion per year in the United States.” 
(American Pharmacists Association neWsletter, Oct. 2004) 
[0013] According to the World Health Organization in 
2003, “increasing the effectiveness of adherence interven 
tions may have a far greater impact on the health of the 
population than any improvement in speci?c medical treat 
ments”. 
[0014] Attention is noW directed to a variety of common 
conditions and the need for better medication consumption 
compliance. 

Asthma 

[0015] A patient With advanced asthma may often be 
required to take a decongestant on an empty stomach before 
breakfast, one or more once-a-day medicines at breakfast, a 
plurality of inhalers, some once a day, some three times a day, 
an antibiotic taken With meals, and a one-a-day medicine at 
bedtime. Many medical doctors ?nd that their patients forget 
one or more of these regimens and, as a result, do not receive 
the bene?t that is available to them. 

Hypertension 

[0016] Hypertension is a chronic condition that may result 
in stroke and heart failure. Researchers estimate that 58.8 
million Americans (one ?fth of the population) have some 
form of cardiovascular disease. Noncompliance is a major 
factor in the increasing number of deaths related to cardio 
vascular disease. 
[0017] According to a recent study by a team of researchers 
from the University of Lausanne in SWitzerland, “as many as 
half of ‘failures’ of treatment to bring elevated blood pressure 
doWn to normal levels may be due to unrecognized lapses by 
patients in taking antihypertensive drugs as prescribed.” 
[0018] Among the most commonly cited reasons for non 
compliance are dif?culty in managing: 

[0019] more than 1 dose a day; and 
[0020] multiple drug regimens. 

Diabetes 

[0021] Diabetes affects 17 million people or 6.2 percent of 
the American population. Diabetes is a chronic illness, like 
hypertension, Which involves a complex, long-term medical 
regimen. Researchers estimate that 95% of diabetes care is 
performed by the patient and includes, for example, timing 
medication to exercise and eating schedules. It is this particu 
larly complex medication consumption regiment that results 
in high rates of noncompliance in diabetics. 

Auto-Immune De?ciency Syndrome (AIDS) 

[0022] AIDS, a WorldWide epidemic effecting millions of 
people, is another disease With an extremely complex medical 
regimen. There have been recent breakthroughs in the effec 
tiveness of AIDS treatments including HAART (highly active 
antiviral therapy), Which provide the possibility of signi? 
cantly controlling the effects of AIDS. 
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[0023] In clinical trials, the HAART treatment resulted in 
loW or undetectable viral load levels in as much as 85% of the 
patients in the study. However, in the real World, only 50% of 
patients Were positively affected by the HAART treatment; an 
alarming statistic that is closely tied to patient compliance. 

Issues Related to Medication Dispensation 

[0024] “The care of patients With chronic disease is one of 
the most urgent medical challenges facing the United States”. 
(Ann Intern Med 2005; 458-459.) 
[0025] In addition to the problems posed by noncompliance 
With medication schedules, there are health related issues in 
conjunction With medication dispensation that must be 
addressed. A medication consumer With a serious primary 
health problem, for example AIDS, may succumb to symp 
toms related to the primary problem, for example fainting. 
[0026] In a situation of fainting, the medication consumer 
state may not be detected until it is too late to provide even 
basic resuscitation action. In such cases, the entire basis for 
ensuring medication consumption becomes mute. 
Medication Dispensers With Consumption Reminders 
[0027] Devices that provide reminders and dispensation of 
a single medication are knoWn. US. Pat. No. 5,181,189 to 
Hafner teaches a device that receives information from a 
medicine container and provides storage and time-regulated 
dispensing of a single drug. Each medicine container is con 
nected to a separate device, so that medication consumption is 
stymied by the consumer Who has inadvertently separated the 
devices and cannot remember the location of one or more 
containers. 

[0028] Devices that provide reminders and dispensation of 
a multiple medication from a single dispenser are known. 

[0029] US. Pat. No. 5,669,503 to Robin teaches a medica 
tion dose control system having a dispensing chamber con 
nected to multiple dispensing hoppers. The user is required to 
rotate the dispensing chamber in response to an alarm, pre 
senting dif?culty to a frail, geriatric consumer. 
[0030] US. Pat. No. 5,915,558 to GirvetZ; US. Pat. No. 
5,954,225 to PoWe; and US. Pat. No. 6,021,902 to Wu; teach 
medication dispensers that dispense multiple medications. 
Each dispenser, hoWever, requires multiple user interactions 
With a relatively small number of buttons that limit the 
amount of medication dispensation information output. 
[0031] Additionally, the user is not provided information, 
for example, pertaining to, time interval, drug name, or direc 
tions, for example “take With meals.” Furthermore, effective 
activation of pill dispensing alarms and/ or reminders present 
signi?cant barriers to setup, for example in a debilitated or 
geriatric user. 

Health Monitoring Systems 

[0032] There are a number of companies; mostly US. 
based, that offer a number of pre-pro grammed pill dispensing 
solutions that are Wirelessly connected to a pill consumption 
monitor. 

[0033] E-Pill is a Boston area based company that has vari 
ous solutions for medication compliance in the form of pill 
dispensers, reminders and softWare programs. The devices 
are in the price range betWeen $25 for a birth control pill 
reminder, to a $750 home based pill dispenser With commu 
nication abilities. It also has a range of other related pill 
dispenser/medication reminders in the form of alarm and 
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vibrating Watches, pill dispensers and softWare programs that 
are con?gured for use With PDA’s, cellular phones, and por 
table and home PC’s. 
[0034] INRange Systems Inc. is a company founded in 
2001 that manufactures and markets a Remote Medication 
Management System With the folloWing business partners: 
University of Wisconsin, School of Pharmacy Penn State 
University, Erie Plastics Technology Center, and PSU Ben 
Franklin Technology Partners. The system comprises three 
elements: a medication dispenser unit, a softWare program, 
and a proprietary MEDisc, that holds medicationi30 pills or 
capsules in a blisteriZed form, With bar-coded information, 
that is transmitted to the dispenser unit. When the time for 
consumption arrives, the MEDisc moves With respect to the 
dispenser and the consumer is alerted to take the medication. 
[0035] In spite of the sophistication of the above-noted 
medication dispensing services and devices offered, a con 
sumer Who faints, for example due to an untoWard medication 
reaction or overdose, Will not register as having “missed” 
taking a dose until the next medication dispensation, for 
example tWo hours later. If the fainting occurs folloWing a 
medication dispensation prior to bed, the “missed” dosage 
Will ?rst be registered six to ten hours later, With the delay in 
monitoring the consumer health possibly becoming a contrib 
uting factor to consumer death. 
[0036] In addition, relatives are often the ?rst noti?ed of the 
missed dosage and instructed to call the consumer; providing 
further delay in required emergency treatments When the 
relative and/or consumer are not near a telephone. 

[0037] The problems associated With medical emergencies 
in conjunction With medication dispensing systems cannot be 
taken for granted and, in addition to endangering consumer 
health, could engender a medical tort laWsuit. 
[0038] Thus, there is a need to provide a medication dis 
pensing reminder that is easy to use and Works in conjunction 
With a dedicated system that monitors consumer health. 

SUMMARY 

[0039] Some embodiments of the present invention suc 
cessfully address at least some of the shortcomings of the 
prior art by providing an autonomous and automatic personal 
medication dispensing system, some embodiments of Which 
substantially ameliorate patient noncompliance. 
[0040] According to an aspect of the invention, there is 
provided a medication dispensing system comprising a base, 
a box con?gured to connect to the base, the box comprising at 
least tWo compartments, a ?rst compartment con?gured to 
contain at least one medication and a second compartment 
con?gured to contain at least one medication. The system 
further comprising at least tWo sensors connected to the base 
and con?gured to align With at least a portion of the at least 
tWo compartments When the box is connected to the base, the 
at least tWo sensors con?gured to each provide at least one 
state-indicating signal that indicates a state of the compart 
ment. The system further comprising a housing connected to 
the base, the housing containing a Wireless transponder con 
nected to the at least tWo sensors and con?gured to Wirelessly 
receive and transmit signals to a Wireless remote health moni 
toring station, an audiovisual output connected to the at least 
tWo sensors, the audiovisual output con?gured to provide at 
least one audiovisual display responsive to the at least one 
state-indicating signal, and a poWer supply operatively asso 
ciated With at least one of: the Wireless transponder, the audio 
visual output, and the at least tWo sensors. 
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[0041] In embodiments, the at least tWo compartments 
include a hatch and the at least one state-indicating signal 
indicates Whether the hatch has been opened. 
[0042] In embodiments, the at least one state-indicating 
signal indicates Whether the at least one medication has been 
removed from at least one of the at least tWo compartments. 
[0043] In embodiments, the at least tWo sensors are sensi 
tive to the Weight of the at least one medication. 
[0044] In embodiments, the at least tWo sensors are sensi 
tive to the presence of light and are positioned to be at least 
partially covered When at least one medication is contained 
Within the compartment. 
[0045] In embodiments, the at least tWo compartments are 
at least partially, at least one of transparent, and translucent. 
[0046] In embodiments, the at least tWo compartments each 
contain at least one aperture con?gured to transmit light 
Waves. 

[0047] In embodiments, the at least tWo sensors are Wire 
less sensors providing radiant sensing beams from the group 
consisting of Ultrasound beams, laser beams, Split-light 
beams, radar beams, infrared light beams and visible light 
beams. 
[0048] In embodiments, the radiant sensing beams com 
prise re?ected radiant sensing beams. 
[0049] In embodiments, the box is con?gured to removably 
connect to the base. 

[0050] In embodiments, the box is con?gured to be dis 
posed folloWing consumption of the at least one medication 
contained in the at least tWo compartments. 
[0051] In embodiments, the housing includes a data reader 
and the box includes medication consumption data con?g 
ured to be read by the data reader. 
[0052] In embodiments, the medication consumption data 
comprises a bar code and the data reader comprises a bar code 
reader. 
[0053] In embodiments, the medication consumption data 
includes at least one of the following: a name of user, a dosage 
a timing of dosage a medication appearance, and a medication 
reaction symptom requiring health provider noti?cation. 
[0054] In embodiments, the at least tWo compartments are 
con?gured to be ?lled at a remote location. 

[0055] In embodiments, the at least tWo compartments are 
con?gured to packaged in a manner that facilitates shipment 
to a user via a postal service. 

[0056] In embodiments, the at least tWo compartments are 
designed to be substantially easily attached to the base. 
[0057] In embodiments, the at least tWo compartments are 
designed to be substantially easily removed from the base. 
[0058] In embodiments, the system includes a remote 
medication ?lling location Where the at least one medication 
compartment is ?lled. 
[0059] In embodiments, the system includes at least tWo 
boxes, at least one ?rst box and at least one second box, When 
the at least one ?rst box is connected to the housing, the at 
least one second box is disconnected from the housing. 
[0060] In embodiments, the at least one ?rst box contains 
the at least one medication and the at least one second box is 
empty of medication. 
[0061] In embodiments, the housing includes a clock dis 
play and clock set input, the audiovisual output is con?gured 
to display at least one of: an audiovisual alert, con?rming 
consumption of the at least one medication, an audiovisual 
alert to consume the at least one medication, an audiovisual 
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alert to remove the at least one second box from the base, and 
an audiovisual alert to connect the at least one ?rst box to the 
base. 
[0062] In embodiments, the at least tWo sensors are 
attached to at least one of: the at least tWo compartments, and 
the base. 
[0063] In embodiments, the housing includes a clock dis 
play and clock set input. 
[0064] In embodiments, the at least tWo sensors are opera 
tive to sense and transmit a signal indicating that a hatch 
associated With the compartment is in at least one state of: 
open, and opening. 
[0065] In embodiments, the at least tWo sensors are opera 
tive to sense and transmit a signal indicating that a hatch 
associated With the compartment is in at least one state of: 
open, and opening. 
[0066] In embodiments, the Wireless transponder includes 
a user activated inactive mode. 

[0067] In embodiments, the transponder sends a Wireless 
signal that the Wireless transponder is in the inactive mode to 
the remote health monitoring station. 
[0068] In embodiments, the at least one audiovisual output 
on the housing comprises at least one of: an LED display, a 
liquid crystal display, a tWisted crystal display, and a phos 
phor display. 
[0069] In embodiments, the system includes a remote 
health monitoring station is con?gured to Wirelessly transmit 
the medication consumption data to the Wireless transponder. 
[0070] In embodiments, the remote health monitoring sta 
tion is con?gured to Wirelessly update the medication con 
sumption data. 
[0071] In embodiments, the audiovisual output is con?g 
ured to provide at least one signal based upon at least one of: 
the medication consumption data and the state of the at least 
tWo compartments. In embodiments, 30 the at least tWo sen 
sors are operative to sense and transmit a signal indicating 
that the at least one medication has been accessed at an 
improper time, based upon the medication consumption data. 
[0072] In embodiments, the at least tWo sensors are con?g 
ured to transmit a signal indicating that a Wrong compartment 
has been accessed based upon the medication consumption 
data. 
[0073] In embodiments, the Wireless transponder is con?g 
ured to transmit Wireless signals to the remote health moni 
toring station in the absence of a change in compartment state 
according to the consumption data Within a programmed 
period of time. 
[0074] In embodiments, the remote health monitoring sta 
tion is con?gured to communicate With the transponder in the 
absence of a change in compartment state Within a pro 
grammed period of time. 
[0075] In embodiments, the communication includes pro 
viding at least one display transmitted by the remote health 
monitoring station via the audiovisual display. 
[0076] In embodiments, the remote health, monitoring sta 
tion is con?gured to additionally transmit a message to a user 
through at least one of: a cellular telephone, and a hard-Wired 
telephone. 
[0077] In embodiments, the remote health monitoring sta 
tion is con?gured to issue a directive to contact a user, the 
directive being transmitted to at least one of: an acquaintance 
of the user, a medical person, and an emergency response 
system. 
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[0078] In embodiments, the at least tWo compartments are 
con?gured to operate in conjunction With the audiovisual 
output on least one of: tWo or more times during a day, and 
tWo or more days. 

[0079] In embodiments, the poWer source includes at least 
one battery. In embodiments, the housing includes at least one 
battery. In embodiments, the at least one battery is recharge 
able. In embodiments, the poWer source comprises a DC 
current, supplied by an AC/DC transformer. 
[0080] In embodiments, the housing is con?gured to con 
tain at least one rechargeable battery con?gured to be 
recharged via the DC current. In embodiments, the housing is 
con?gured to contain the AC/DC transformer and further 
includes an AC input receptacle. 
[0081] In embodiments, the AC/DC transformer is located 
outside the housing and the housing further includes a DC 
input receptacle. 
[0082] In embodiments, the AC/DC transformer is part of a 
USB system and the housing further includes a USB input 
receptacle. 
[0083] In embodiments, the transponder is con?gured to 
receive an SMS messaging protocol and the at least one 
audiovisual output is con?gured to display the SMS protocol. 
[0084] In embodiments, the remote health monitoring sta 
tion comprises an SMSC. 
[0085] In embodiments, the system includes a local Wire 
less relay station con?gured to Wirelessly receive the tran 
sponder signals and to receive and transmit signals to the 
Wireless remote health monitoring station. 
[0086] In embodiments, the local Wireless relay station 
includes a cellular telephone chip. 
[0087] In embodiments, the local Wireless relay station 
communicates With the transponder using at least one of 
Bluetooth communication, RF and infrared communication. 
[0088] In embodiments, the remote health monitoring sta 
tion further includes a Web server for communication through 
a Web-based function. 

[0089] In embodiments, the communication through the 
Web-based function includes an analysis by a medical pro 
fessional. 
[0090] In embodiments, the system includes at least one 
integrated chip imprinted With at least tWo of: a circuit of the 
at least tWo sensors, a circuit of the at least one audiovisual 
output, and a circuit of the Wireless transponder. 
[0091] In embodiments, at least one of the at least tWo 
compartments is about 25 millimeters on each of the X andY 
axes. 

[0092] In embodiments, at least one of aid at least tWo 
compartments is about at least one of 10 millimeters, 15 
millimeters, and 20 millimeters on the X andY axes. 
[0093] In embodiments, at least one of the at least tWo 
compartments is no more than at least one of about 30 milli 
meters, 40 millimeters, and 50 millimeters on the X andY 
axes. 

[0094] In embodiments, at least one of the at least tWo 
compartments have different measurements along the X axis 
than along the Y axis. 
[0095] In embodiments, at least one of the at least tWo 
compartments have polygonal shapes on the X andY axes. 
[0096] In embodiments, at least one of the at least tWo 
compartments has at least one shape of: triangular, rectangu 
lar, and hexagonal, on the X andY axes. 
[0097] In embodiments, at least one of the at least tWo 
compartments have a curved shape on the X andY axes. 
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[0098] In embodiments, at least one of the at least tWo 
compartments is about 25 millimeters deep on the Z axis. 
[0099] In embodiments, at least one of the at least tWo 
compartments is at least one of about 10 millimeters, 15 
millimeters, and 20 millimeters deep on the Z axis. 
[0100] In embodiments, at least one of the at least tWo 
compartments is no more than about 30 millimeters, 40 mil 
limeters, or even 50 millimeters deep on Z axis. 
[0101] In embodiments, at least one of the box and the base 
comprise a material selected from the group consisting of: 
polyethylene, polyvinyl chloride, polyurethane, nylon and a 
biocompatible polymer ?ber. 
[0102] In embodiments, at least one of the box and the base 
comprise a material selected from the group consisting of: 
metals, synthetic biostable polymer, a natural polymer, and an 
inorganic material. 
[0103] In embodiments, the biostable polymer comprises a 
material from the group consisting of: a polyole?n, a poly 
urethane, a ?uorinated polyole?n, a chlorinated polyole?n, a 
polyamide, an acrylate polymer, an acrylamide polymer, a 
vinyl polymer, a polyacetal, a polycarbonate, a polyether, a 
polyester, an aromatic polyester, a polysulfone, and a silicone 
rubber. 
[0104] In embodiments, the natural polymer comprises a 
material from the group consisting of: a polyole?n, a poly 
urethane, a Mylar, a silicone, and a ?uorinated polyole?n. 
[0105] According to another aspect of the invention, there 
is provided a method for monitoring consumption of medi 
cation from a medication box, the method comprising: ?lling 
at least tWo medication compartments on a ?rst medication 
box With medication, sending the ?rst medication box to a 
user connecting the at least tWo medication compartments to 
at least tWo medication sensor transponders receiving signals 
from the at least tWo medication sensor transponders at a 
central station, and communicating With the user based upon 
the signals received from the at least tWo medication sensor 
transponders. 
[0106] The method Wherein the medication box is dispos 
able and the method further includes: disposing of the ?rst 
medication box upon consumption of the medication, ?lling 
at least tWo medication compartments on a ?rst medication 
box With medication, sending the ?rst medication box to a 
user, an connecting the at least tWo medication compartments 
to at least tWo medication sensor transponders. 

[0107] According to still another aspect of the invention, 
there is provided an autonomous and automatic medication 
dispensing system that Works in conjunction With a remote 
health monitoring station, the system comprising a box com 
prising at least tWo compartments having a compartment 
securing hatch, the at least tWo compartments con?gured to 
contain at least one medication, at least tWo sensors opera 
tively associated With the at least tWo compartments and 
con?gured to provide at least one state-indicating signal that 
indicates a state of the compartment, a housing con?gured to 
connect to the at least one medication compartment, the hous 
ing containing several items, including a CPU connected to 
the at least tWo sensors and con?gured to provide at least one 
CPU audiovisual output signal responsive to the at least one 
state-indicating signal a Wireless transponder connected to 
the CPU and con?gured to Wirelessly receive and transmit 
signals to a Wireless remote health monitoring station an 
audiovisual output connected to the CPU and to the Wireless 
transponder, the output con?gured to provide at least one 
audiovisual display responsive to at least one of: the CPU 
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audiovisual output signal, and the Wireless transponder, a 
power source operatively associated With at least one of the 
items contained in the housing a Wireless monitoring device 
that monitors a condition of a user, the monitoring device 
con?gured to Wirelessly receive and transmit signals to a 
Wireless remote health monitoring station, a Wireless remote 
health monitoring station con?gured to receive and transmit 
Wireless signals to the Wireless transponder and the Wireless 
monitoring device. 
[0108] In embodiments, the at least tWo sensors are 
attached to at least one of: the at least tWo compartments, and 
the housing. 
[0109] In embodiments, the housing includes a clock dis 
play and clock set input. 
[0110] In embodiments, the at least tWo sensors are opera 
tive to sense and transmit a signal indicating that a hatch 
associated With the compartment is in at least one state of: 
open, and opening. 
[0111] In embodiments, the at least tWo sensors are opera 
tive to sense and transmit a signal indicating that a hatch 
associated With the compartment is in at least one state of: 
open, and opening. 
[0112] In embodiments, the CPU includes a user activated 
inactive mode. 
[0113] In embodiments, the transponder sends a Wireless 
signal that the CPU is in the inactive mode to the remote 
health monitoring station. 
[0114] In embodiments, the at least one audiovisual output 
on the housing comprises at least one of: an LED display, a 
liquid crystal display, a tWisted crystal display, and a phos 
phor display. 
[0115] In embodiments, the CPU includes medication con 
sumption data, the data including at least one of the folloWing 
a name of user, a dosage, a timing of dosage, a medication 
appearance, and a medication reaction symptom requiring 
health provider noti?cation. 
[0116] In embodiments, the audiovisual output provides a 
display until the hatch state is opened according to the con 
sumption data. 
[0117] In embodiments, the remote health monitoring sta 
tion is con?gured to Wirelessly transmit the medication con 
sumption data to the Wireless transponder. 
[0118] In embodiments, the remote health monitoring sta 
tion is con?gured to Wirelessly update the medication con 
sumption data. 
[0119] In embodiments, the audiovisual output is con?g 
ured to provide at least one signal based upon at least one of: 
the medication consumption data, and the state of the com 
partment- securing hatch. 
[0120] In embodiments, 82 the at least tWo sensors are 
operative to sense and transmit a signal indicating that the 
medication has been accessed at an improper time, based 
upon the medication consumption data. 
[0121] In embodiments, the at least one medication com 
partment comprises at least tWo medication compartments, 
each compartment operatively associated With at least tWo 
sensors. 

[0122] In embodiments, the at least tWo sensors are con?g 
ured to transmit a signal indicating that a Wrong compartment 
has been accessed based upon the medication consumption 
data. 
[0123] In embodiments, the Wireless transponder is con?g 
ured to transmit Wireless signals to the remote health moni 
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toring station in the absence of a change in compartment state 
according to the consumption data Within a programmed 
period of time. 
[0124] In embodiments, the remote health monitoring sta 
tion is con?gured to communicate With the transponder in the 
absence of a change in compartment state Within a pro 
grammed period of time. 
[0125] In embodiments, the communication includes pro 
viding at least one display transmitted by the remote health 
monitoring station via the audiovisual display. 
[0126] In embodiments, the remote health monitoring sta 
tion is con?gured to additionally transmit a message to a user 
through at least one of: a cellular telephone, and a hard-Wired 
telephone. 
[0127] In embodiments, the remote health monitoring sta 
tion is con?gured to issue a directive to contact a user, the 
directive being transmitted to at least one of: an acquaintance 
of the user, a medical person, and an emergency response 
system. 
[0128] In embodiments, the at least tWo compartments are 
con?gured to operate in conjunction With the audiovisual 
output on least one of: tWo or more times during a day, and 
tWo or more days. In embodiments, the poWer source includes 
at least one battery. In embodiments, the housing includes at 
least one battery. In embodiments, the at least one battery is 
rechargeable. In embodiments, the poWer source comprises a 
DC current, supplied by an AC/DC transformer. 
[0129] In embodiments, the housing is con?gured to con 
tain at least one rechargeable battery con?gured to be 
recharged via the DC current. In embodiments, the housing is 
con?gured to contain the AC/DC transformer and further 
includes an AC input receptacle. 
[0130] In embodiments, the AC/DC transformer is located 
outside the housing and the housing further includes a DC 
input receptacle. 
[0131] In embodiments, the AC/DC transformer is part of a 
USB system and the housing further includes a USB input 
receptacle. 
[0132] In embodiments, the transponder is con?gured to 
receive an SMS messaging protocol and the at least one 
audiovisual output is con?gured to display the SMS protocol. 
[0133] In embodiments, the remote health monitoring sta 
tion comprises an SMSC. 
[0134] In embodiments, the system includes a local Wire 
less relay station con?gured to Wirelessly receive the tran 
sponder signals and to receive and transmit signals to the 
Wireless remote health monitoring station. 
[0135] In embodiments, the local Wireless relay station 
includes a cellular telephone chip. 
[0136] In embodiments, the local Wireless relay station 
communicates With the transponder using at least one of 
Bluetooth communication, RF and infra-red communication. 
[0137] In embodiments, the remote health monitoring sta 
tion further includes a Web server for communication through 
a Web-based function. 

[0138] In embodiments, the communication through the 
Web-based function includes an analysis by a medical pro 
fessional. 
[0139] In embodiments, the system includes at least one 
integrated chip imprinted With at least tWo of: a circuit of the 
at least tWo sensors, a circuit of the at least one audiovisual 
output, and a circuit of the Wireless transponder. 
[0140] According to a further aspect of the invention, there 
is provided a method for providing medication according to a 
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preset schedule in conjunction With a user monitoring device, 
the method comprising: providing a medication dispenser to 
a user, the dispenser having at least tWo compartments, con 
necting compartment monitors to the at least tWo compart 
ments, the monitor con?gured to monitor a state of the at least 
tWo compartments and provide digital signals With respect to 
the state of the at least tWo compartments providing the digital 
signals to a Wireless transponder con?guring the transponder 
to Wirelessly communicate the signals to a Wireless remote 
health monitoring station, 
[0141] The method further comprising locating proximate 
to the medication dispenser a Wireless user monitoring device 
that monitors and provides digital signals on a condition of 
the user, and con?guring the user monitoring device to Wire 
lessly communicate the user monitoring signals With the 
Wireless remote health monitoring station. 
[0142] The method further including providing alerts per 
taining to a user condition communicated by the user monitor, 
and a state of aid at least tWo compartments. 
[0143] The method further including integrating an audio 
visual output With the dispenser and providing an audiovisual 
signal responsive to a state of the at least tWo compartments. 
[0144] The method further including providing an audiovi 
sual signal via the audiovisual output, the signal being 
responsive to the Wireless remote health monitoring station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0145] The invention is herein described, by Way of 
example only, With reference to the accompanying draWings. 
With speci?c reference noW to the draWings in detail, it is 
stressed that the particulars shoWn are by Way of example and 
for purposes of illustrative discussion of the preferred method 
of the present invention only, and are presented in the cause of 
providing What is believed to be the most useful and readily 
understood description of the principles and conceptual 
aspects of the invention. In this regard, no attempt is made to 
shoW structural details of the invention in more detail than is 
necessary for a fundamental understanding of the invention, 
the description taken With the draWings making apparent to 
those skilled in the art hoW the methods of the invention may 
be embodied in practice. 
[0146] FIG. 1 shoWs a schematic vieW of a medication 
dispensing system in conjunction With a consumer health 
sensor, according to embodiments of the invention; 
[0147] FIGS. 2-6B shoW alternative embodiments of the 
medication dispensing system shoWn in FIG. 1, according to 
embodiments of the invention; and 
[0148] FIG. 7 shoWs a Flowchart of a medication dispens 
ing, according to embodiments of the invention. 

DESCRIPTION OF EMBODIMENTS OF THE 
INVENTION 

[0149] The present invention relates to an autonomous and 
automatic personal medication dispensing system in con 
junction With at least one consumer health sensor, some 
embodiments of Which substantially ameliorate patient non 
compliance While providing assurance of appropriate health 
monitoring and attention. 
[0150] The principles and uses of the teachings of the 
present invention may be better understood With reference to 
the accompanying description, Figures and examples. In the 
Figures, like reference numerals refer to like parts through 
out. 
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[0151] Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention is 
not limited in its application to the details set forth herein. The 
invention can be implemented With other embodiments and 
can be practiced or carried out in various Ways. 
[0152] It is also understood that the phraseology and termi 
nology employed herein is for descriptive purpose and should 
not be regarded as limiting. 
[0153] Generally, the nomenclature used herein and the 
laboratory procedures utiliZed in the present invention 
include techniques from the ?elds of biology, engineering, 
material sciences, medicine and physics. Such techniques are 
thoroughly explained in the literature. 
[0154] Unless otherWise de?ned, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to Which the 
invention belongs. In addition, the descriptions, materials, 
methods, and examples are illustrative only and not intended 
to be limiting. Methods and materials similar or equivalent to 
those described herein can be used in the practice or testing of 
the present invention. 
[0155] As used herein, the terms “comprising” and “includ 
ing” or grammatical variants thereof are to be taken as speci 
fying the stated features, integers, steps or components but do 
not preclude the addition of one or more additional features, 
integers, steps, components or groups thereof. This term 
encompasses the terms “consisting of” and “consisting essen 
tially of”. 
[0156] The phrase “consisting essentially of” or grammati 
cal variants thereof When used herein are to be taken as 
specifying the stated features, integers, steps or components 
but do not preclude the addition of one or more additional 
features, integers, steps, components or groups thereof but 
only if the additional features, integers, steps, components or 
groups thereof do not materially alter the basic and novel 
characteristics of the claimed composition, device or method. 
[0157] As used herein, “a” or “an” mean “at least one” or 
“one or more”. The use of the phrase “one or more” herein 
does not alter this intended meaning of “a” or “an”. 
[0158] The term “method” refers to manners, means, tech 
niques and procedures for accomplishing a given task includ 
ing, but not limited to, those manners, means, techniques and 
procedures either knoWn to, or readily developed from knoWn 
manners, means, techniques and procedures by practitioners 
of the chemical, pharmacological, biological, biochemical 
and medical arts. Implementation of the methods of the 
present invention involves performing or completing selected 
tasks or steps manually, automatically, or a combination 
thereof. 

Medication Dispensing System 

[0159] FIG. 1 shoWs a schematic vieW of a medication 
reminder and dispensing system 100. System 100 includes an 
electronic monitoring unit 184 having clips 166 that remov 
ably connect to a medication compartment 132. Compart 
ment 132 includes medication berths 134A-134G containing 
medication 174B-174G. Hatches 136B-136G are in the 
closed positions. 
[0160] In an exemplary embodiment, monitoring unit 184 
includes a Computerized Processing Unit (CPU) 138 that 
includes a medication consumption data module. CPU 138 
typically contains medication data related to, inter alia: 
[0161] a) name ofuser; 
[0162] b) dosage; 
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[0163] 
[0164] d) medication reaction symptoms requiring health 
provider noti?cation. 
[0165] CPU 138 is connected to an audiovisual display 172, 
poWered by a poWer system 194, con?gured to visually dem 
onstrate an image 178 of one or more medications. CPU 138 

provides an audiovisual indication 168 that indicates Which 
berth 134 to open and, optionally, a message 174 regarding 
consumption conditions, for example to consume “With 
milk”. 

[0166] The term “conditions”, as used herein, refers to gen 
eral directions for taking medication, including but not lim 
ited to, “take With food,” and/or is optionally based upon 
consumer medical history, for example, Warning a diabetic to 
check blood sugar prior to taking a dose of insulin. 

[0167] Additionally, display 172 includes a clock 142 that 
is synchroniZed With CPU 138 and optionally ?ashes a set 
period of time prior to consumption of medication 174. In the 
assembled position, compartment 132 connects to electronic 
unit 184 With clips 166, thereby aligning hatches 136A-136G 
With sensors 170A-170G. 

c) medication appearance; and 

Hatch Sensors 

[0168] Upon opening hatch 136A, shoWn in the open posi 
tion, a hatch sensor 170A registers the opening and transmits 
a signal to CPU 138. Should a consumer fail to open hatch 
174A Within a given period in conjunction folloWing a signal 
to consume a medication, audiovisual display 172 provides 
one or more of a variety of demonstrations including, inter 
alia, sounds, vibrations, visual ?ashes and moving images. 
[0169] Optionally, hatch sensor 170A senses When hatch 
136A is opened partially, for example, in a manner that does 
not alloW a user access to medication 174A. In such cases, 
hatch sensor 170A does not provide a hatch “open” signal, but 
either a null signal or a signal that hatch 136A has been 
improperly opened. CPU 138, in turn, signals audiovisual 
display 172 to provide a display that indicates that medication 
hatch 136A must be reopened and medication 174A removed. 

[0170] Should the user open Wrong hatch 170B, hatch sen 
sor 170B registers opening and audiovisual display 172 
immediately provides one or more of a variety of demonstra 
tions noted above to direct the user to close Wrong hatch 170B 
and, instead, open correct hatch 170A. 
[0171] The term “medication” as used herein is intended to 
include any vitamin, mineral, substance or medicine, includ 
ing tablets, capsules, poWders and liquids of prescription and 
non-prescription items. In embodiments, aerosols, poWders 
and liquids are packaged in easily opened discrete packages 
and dispensed from system 100. 

Compartment Connection Memory 

[0172] In an exemplary embodiment, system 100 includes 
detachment sensor 122 that senses When compartment 132 
has been detached from unit 184 for example When the user 
Wishes to take a Walk Without the necessity of carrying unit 
172. Detachment sensor is programmed to communicate the 
detachment of clips 166 and to communicate to CPU 138 that 
a lack of movement of hatches 136 does not indicate non 
compliance. 
[0173] Upon the return of the user and the hook up of unit 
172 With compartment 132, detachment sensor 122 updates 
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CPU 138 on the state of dispenser, for example, that in a 
certain period of time, hatch 134E should be opened by the 
user. 

[0174] Optionally, unit 184 includes sensors that sense 
When clips 166 are properly aligned With compartment 132 
upon connection of compartment 132. Should clips 166 be, 
for example, in partial connection With compartment 174 that 
misaligns hatch sensors 170, CPU 138 provides an appropri 
ate alert on audiovisual display 172 to remind the user to 
realign compartment 132 With unit 184. 

Wireless Communication 

[0175] In an exemplary embodiment, system 100 includes a 
unit transponder 176 that communicates Wirelessly 146 With 
a local Wireless relay 120, Which, for example, is located 
Within several to several tens of meters of unit 184 and com 
municates With system 100 via Wireless signals 146. 
[0176] Local Wireless relay 120, in turn, communicates 
Wirelessly 156 With a central processing data bank 188. In an 
exemplary embodiment, central data bank 188 is operatively 
associated With a health data bank 162 that is in Wireless 
communication With at least one user monitor device 220, as 
de?ned beloW. Optionally, central processing data bank 188 
communicates directly With unit transponder 176, thereby 
bypassing Wireless relay 120; a user option provided, for 
example, to a user Who is active and periodically takes unit 
184 and compartment 132 out of range of Wireless relay 120. 
[0177] In an exemplary embodiment, data bank 188 is pro 
grammed by an operator and, thereafter, system 1 00 functions 
to ensure that the user has, in fact, complied With a given 
medication consumption schedule Without intervention of the 
operator. In embodiments, system 100 and data bank 188 
function in an autonomic and autonomous fashion, and ini 
tiate actions With respect to user non-compliance. Addition 
ally or alternatively, system 100 and data bank 188 function 
under the observation of an operator as explained beloW. 
[0178] In an embodiment, transponder 176 communicates 
Wirelessly 248 With a cell phone 160 in a closed loop system 
so that phone 160 provides additional back-up to remind the 
user to take medication 174. Optionally, communication 
betWeen transponder 176 and cell phone 160 and reminding a 
user to consume medication 174 occurs automatically and 
autonomically in a closed loop. 
[0179] Automatically is de?ned as having a self-acting or 
self-regulating mechanism. Autonomically is de?ned as 
responding independently. (Miriam Webster Dictionary) 
[0180] In embodiments, CPU 138 additionally provides 
messages to the consumer via cell phone 160 using least one 
of a SMS (Short Message Service) or MMS (Multi Media 
Service), or via Internet based messaging (such as in cellular 
telephones operating in GPRS netWorks). 
[0181] The many means of initiating and maintaining 
closed loop reminders to the user via cell phone 160 are Well 
knoWn to those familiar With the art. 

[0182] In embodiments, CPU 138 optionally provides mes 
sages to the consumer via WiMax, WiFi, Zigbee, USB Wire 
less communication; the many Wireless systems for commu 
nication being Well knoWn to those familiar With the art. 

Remote Medication Preparation 

[0183] In embodiments, hoppers 134 are loaded With medi 
cation 174 by a person familiar to the consumer at the con 
sumer location, for example, in a private home. 
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[0184] In other embodiments, ?lling of system 100 With 
medication is in conjunction With central processing data 
bank 188. For example, hoppers 134 are loaded With medi 
cation 174 in proximity to data bank 188 and shipped to the 
user. 

[0185] Alternatively, system 100 communicates to loca 
tions outside of system 100, for example, to a telephone 
located at a local pharmacy Where hoppers 134 are loaded 
With medication 174. As changes in dosage and/ or neW infor 
mal ion on drug interactions become available on medication 
174, the pharmacy is updated via a telephone. In this fashion, 
reminders to take medication 174, programming of CPU 138 
and ?lling of compartment 132 are automatic and autonomic. 
[0186] In embodiments, computer chips, not shoWn, are 
optionally provided to the user or the pharmacist and inserted 
into system 100 to interact With CPU 138, thereby updating 
system 100 on, inter alia, the medical state of the user, medi 
cation scheduling and/ or changes in dosage. 

Medication System Alerts 

[0187] In an exemplary alternative embodiment central 
data bank 188 includes a screen 162 that provides a supervisor 
With a visual alert 192 that noti?es the supervisor that medi 
cation 174 has not been consumed Within a certain period of 
time. 
[0188] In embodiments, after Waiting a period of time for 
the user to respond to indicator 168, the operator initiates an 
inquiry to the user telephonically through cell phone 160 
and/or a designated caretaker. With personal contact, visual 
inspection ensures that the user has not suffered an untoWard 
health condition, for example a heart attack. 
[0189] In an exemplary embodiment, unit 184 communi 
cates Wirelessly 248 With a cellular phone 160 that is carried 
by the user. If the user fails to take medication 174, a signal is 
transmitted Wirelessly 148 so that phone 160 provides indi 
cator 168 and or messages 192 to reinforce audiovisual dis 
play 172. 
[0190] In an exemplary embodiment, folloWing a given 
number of Wireless communications 148, a Wireless signal 
158 or 146 is transmitted to central data bank 188 and an 
inquiry is made of the user as noted above. 

User Monitoring 

[0191] Referring to component system 102, system 100 
optionally includes at least one user monitor device 220 that 
is operatively associated With Wireless relay 120, for 
example, through a Wireless signal 222. 
[0192] User monitor device 220 typically receives a user 
parameter, for example, Whether the user is in distress, has a 
high pulse rate, or has fainted. User monitor device 220 then 
communicates the parameter to local Wireless relay 120 via 
Wireless signal 222. The sensed parameter is thenpassed on to 
a central data bank 188 Where the parameter is analyZed and 
appropriate action is initiated, either by central data bank 188 
or via a supervisor associated With a health monitoring 
agency as noted beloW. 
[0193] As used herein the term “central processing data 
bank 188” refers to any data bank including medication con 
sumption information and/or user parameters With respect to 
user monitoring device 220. 

Health Monitoring Service 

[0194] By Way of example only, the human operator is part 
of a health alert system, knoWn in the art, for example “Life 
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line”, a subsidiary of Philips Corporation. The devices 
offered by Lifeline include a personal health alert button that 
is Worn around the neck, Wrist, or another body part. In 
embodiments, the use presses the alert button When faced 
With symptoms of an apparent looming medical emergency. 
All information regarding the operation of “Lifeline” is 
hereby included in its entirety as if fully Written herein. 
[0195] In an exemplary embodiment, the human operator 
optionally assesses the user’s current medical condition from 
the received information based upon user medical history, 
Which is stored in remote central data bank 188. 

[0196] In some embodiments, central data bank 188 acts as 
gateWay, only alerting the operator When a parameter passes 
normal limits as indicated in the patient history. In other 
embodiments, for example, When device 220 is used in con 
junction With an ECG monitor, a monitor 130 continually 
provides an ECG signal for observation by the operator. 
[0197] In some embodiments, user monitor device 220 
comprises a Wrist-mounted sensor that, for example, senses 
pulse rate. Alternatively, user monitor device 220 is mounted, 
Worn, carried or otherWise in contact With substantially any 
part of the body or in close proximity to the user body. As 
another non-limiting example, user monitor device 220 is 
optionally in the form of a necklace for being Worn at the neck 
of the subject. 
[0198] User monitor device 220 optionally includes a panic 
input that is activated by a user, alternatively or in addition, to 
sensor 220. In embodiments, panic button monitor device 220 
is mounted on and/ or connected to electronic monitoring unit 
184. 

[0199] Examples of parameters that are sensed by user 
monitor device 220 and or interpreted by central data bank 
188 based upon information supplied by user monitor device, 
optionally include, inter alia: heart rate; heart rate variability; 
breathing rate; arrhythmia of the heart, general rhythm and 
functioning of the heart; blood pressure; presence of abnor 
mal body movements such as convulsions for example; body 
position; general body movements; body temperature; pres 
ence and level of sWeat; oxygen pressure in the blood. 

[0200] In embodiments, central data bank 188 supports 
manual and/or automatic collection of the one parameter; and 
is able to execute one or more instructions for extracting 
medical information about the user When such measurements 
relate, for example, to a physiologic parameter. 
[0201] In some embodiments, a human operator, optionally 
a trained medical person sees this information on central data 
bank monitor 130 and talks to the patient using cellular tele 
phone 160 that communicates With the user either directly or 
through audiovisual display 172. 
[0202] Additionally or alternatively, the operator receives 
and/or communicates With the user or other locations via a 

LAN (local area netWork) connection or an Internet connec 
tion. In embodiments, the operator communicates With the 
user via cell phone 160 using least one of a SMS or MMS, or 
electronic mail such as an e-mail message or facsimile, or 
Internet based messaging (such as in cellular telephones oper 
ating in GPRS (General Packet Radio Service) netWorks. 
[0203] The many means of maintaining contact With the 
user While medical personnel proceed to the home of the user; 
and maintaining communication With medical personnel are 
Well knoWn to those familiar With the art. 

[0204] In some embodiments, cell phone 160 includes an 
add-on video camera, such as in the case of 3G (third genera 
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tion) cellular telephones, that enables a visual and audio 
conversation is made betWeen the call center operator and the 
user. 

[0205] In embodiments, communication With system 100 
comprises an add-on to cell phone 160 With standard access, 
for example Bluetooth, IEEE 802.11 protocol or IRDA (In 
frared Data Association). 
[0206] Optionally, an alarm signal that communicates user 
distress is transmitted to family members, and/ or caregiver, 
for example, by sending an SMS message to their cellular 
telephone or by a voice message. 
[0207] In some embodiments, Wireless link 248 betWeen 
system 100 and cell phone 160 uses Home RF protocol or 
alternatively any other proprietary protocol using a RF link, 
any type of Wireless infrared, or any other radio frequency 
protocol communication link. 
[0208] In embodiments, local Wireless relay 120 is located 
in proximity to unit 100, is connected to a standard poWer 
supply and has a broadcast range su?icient to communicate 
With data bank 188. In embodiments, local transponder per 
forms additional duties in addition to monitoring system 100, 
for example providing monitoring of oxygen consumption in 
sleep apnea, and/ or monitoring blood pressure. 

System 200: 

[0209] FIG. 2 shoWs an alternative embodiment for medi 
cation reminder and dispensing, comprising system 200 in 
Which a disposable box comprising multiple compartments 
132 slides onto a transverse support 266 including sensors 
170. 

System 300 

[0210] FIG. 3 shoWs an alternative embodiment for medi 
cation reminder and dispensing, comprising system 300 that 
includes a base 320 to Which multiple compartments 332 
attach. Compartments 332 interconnect via transverse sup 
ports 266. In an exemplary embodiment, sensors 170 on base 
320 are operatively associated With compartments 332. 
[0211] System 400 
[0212] FIG. 4 shoWs an alternative embodiment of the 
medication reminder and dispensing system of FIG. 3, com 
prising system 400 that includes a disposable box 412 With 
hatches 410 on medication compartments 432. Disposable 
box 412 is typically ?lled at a central facility and shipped to 
a user. 

[0213] The user loads disposable box 412 on base unit 420 
and base unit reads a bar code 414 on an identi?cation label 
416 Which optionally includes user readable information 418, 
for example the name of the user. 

[0214] Bar code 414 contains medication dispensing infor 
mation, a ?rst portion of Which is displayed on a display 424 
and a second portion of Which directs box 400 to communi 
cate With the central station regarding patient compliance. 
Additionally, base unit 420 includes a base board 426 having 
an array of sensors 422. 

[0215] In alternative embodiments, identi?cation label 416 
includes a radio frequency (RF) identi?cation tag and base 
unit 420 includes an RF reader Which is displayed on display 
424 and at the central station. 

[0216] While system 400 is shoWn With 28 compartments 
432, system 400 optionally has at least about ?ve, 10 or 12 
compartments 432. Alternatively, system 400 has no more 
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than about 30, 50, 100 or even 300 compartments 432, each 
compartment 432 having one or more sensors 422 on base 

board 426. 

[0217] FIG. 5A shoWs one embodiment of system 400 in 
Which compartment 432 includes a curved ?oor 434 that 
directs medication 450 to sit over a sensor 422. Sensor 422 

emits Wireless re?ecting radiant Waves 421 that re?ect off a 
medication 450, With a short re?ection time indicating the 
presence of pill 450. 
[0218] FIG. 5B shoWs radiant Waves 421 re?ecting off 
hatch 410 in the absence of medication 450, With the longer 
re?ection time indicating that compartment 432 has been 
emptied of medication 450 . Additionally or alternatively, sen 
sors 422 are optionally con?gured to determine the position 
of hatch 410, as explained above. 

[0219] Sensor 422 is optionally any variety of radiant Wave 
transceivers that determine distance from any one of several 
re?ected Wireless Waves 421, as described in the folloWing 
patents, the entirety of Which are incorporated herein by 
reference: 

[0220] i) US. Pat. No. 6,181,645 (Li), Which teaches 
Ultrasound Waves 132; 

[0221] ii) US. Pat. No. 5,266,955 (IZumi, et al), Which 
teaches Waves comprising a laser beam 132; 

[0222] iii) US. Pat. No. 4,833,469 (David), Which 
teaches a variety of sensors including, inter alia, optical 
image Split-light Wave beams; and radar (Radio Detect 
ing And Ranging) Waves employing a short pulse of 
electromagnetic radiation; 

[0223] iv) US. Pat. No. 4,165,936 (Eisenring et al), 
Which teaches dual infrared light Waves 132; and 

[0224] v) US. Pat. No. 5,214,293 (MacNiel), Which 
teaches a re?ecting visible light Wave. 

[0225] Alternatively, sensor 422 is light sensor and the 
presence of medication 450 over sensor 422, light is blocked, 
thereby indicating the presence of medication 450. Upon 
removal of medication 450, the presence of ambient light 
signi?es that medication 450 has been removed from com 
partment 432. 
[0226] In embodiments, sensor 420 senses the ambient 
light after hatch 410 has been closed and hatch 410 is option 
ally, transparent or translucent; or contains one or more aper 
tures that alloW the transmission of light to sensor 422. 

[0227] Alternatively, medication is Weighed in each com 
partment 432 as is taught in US. Pat. No. 5,042,685 (Moul 
ding, Jr., et al), the entirety of Which is hereby incorporated by 
reference; an embodiment of Which is seen in FIG. 6A Which 
shoWs sensor 422 comprising a Weighing platform 440 that is 
sensitive to the Weight of medication 450. 

[0228] Upon removal of medication 450, as seen in FIG. 
6B, Weighing platform 440 moves upWard in a direction 426, 
indicating that compartment 432 has been emptied. 
[0229] As shoWn, compartments 432 are about 25 millime 
ters on each of the X andY axes. In alternative embodiments, 
compartments 432 are at least about 10 millimeters, 15 mil 
limeters, or at least about 20 millimeters on the X andY axes. 
In further embodiments, compartments are no more than 
about 30 millimeters, 40 millimeters, or even 50 millimeters 
on the X andY axes. Additionally, compartments 432 may 
have different measurements along the X axis than along the 
Y axis, forming a substantially rectangular shape. 
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[0230] In further embodiments, compartments 432 have 
varied shaped, for example circular, triangular and/ or polygo 
nal, Wherein the polygons have more than four sides, for 
example hexagonal shapes. 
[0231] As shoWn, compartments are approximately 25 mil 
limeters deep, on the Z axis. In alternative embodiments, 
compartments 432 are at least about 10 millimeters, 15 mil 
limeters, or at least about 20 millimeters deep on the Z axis. In 
further embodiments, compartments are no more than about 
30 millimeters, 40 millimeters, or even 50 millimeters deep 
on Z axis. 

[0232] The many con?gurations of compartments 432 in 
terms of amount, siZe, and shape are readily understood by 
those familiar With the art. 
[0233] In embodiments, at least a portion ofbox 412, and/ 
or base unit 420 comprise a material selected from the group 
consisting of: polyethylene, polyvinyl chloride, polyure 
thane, nylon and a biocompatible polymer ?ber. 
[0234] In embodiments, at least a portion of box 412, and/ 
or base unit 420 comprise a material selected from the group 
consisting of: metals, synthetic biostable polymer, a natural 
polymer, and an inorganic material. In embodiments, the 
biostable polymer comprises a material from the group con 
sisting of: a polyole?n, a polyurethane, a ?uorinated polyole 
?n, a chlorinated polyole?n, a polyamide, an acrylate poly 
mer, an acrylamide polymer, a vinyl polymer, a polyacetal, a 
polycarbonate, a polyether, a polyester, an aromatic polyes 
ter, a polysulfone, and a silicone rubber. 
[0235] In embodiments, the natural polymer comprises a 
material from the group consisting of: a polyole?n, a poly 
urethane, a Mylar, a silicone, and a ?uorinated polyole?n. 
[0236] The many materials from Which box 412, and/or 
base unit 420 may be constructed are readily understood by 
those familiar With the art. 

System 600 

[0237] FIG. 7 shoWs a ?owchart ofa system 500 for use of 
disposable medication dispensing system 400 (FIGS. 4-6B). 
[0238] At a neW prescription order stage 610, a caregiver, 
for example a doctor, Writes prescriptions for an end user and 
sends the prescription to a central dispensing station. At an 
order entry stage 612, the central station record the prescrip 
tion in a data bank and, at a con?rm and bill stage 614, the 
central station con?rms that end user is eligible for receiving 
the medication, an example of Which is taught in US. Pat. No. 
6,088,429 (Garcia), the entirety of Which is hereby incorpo 
rated by reference. 
[0239] Optionally, at bill stage 614, a 3rd party payer is 
billed for the medications, such 3rd party payers including, 
inter alia, an insurance company and/or a Welfare agency, for 
example Medicare in the United States. An example of an 
embodiment of an electronic billing system that bills directly 
for dispensed medications is taught in U. S. Pat. No. 6,757,898 
(risen, et al), the entirety of Which is hereby incorporated by 
reference. 
[0240] The central station then sends the prescription to a 
loading stage 616 Where the medication is loaded into a 
disposable medication box, for example box 420 seen in FIG. 
4. 
[0241] In embodiments, loading stage 616 includes elec 
tronically mechaniZed loading systems, for example pill load 
ing robots, that load and package medication, and example of 
Which is taught in US. Pat. No. 5,522,525 (McLaughlin, et 
al), the entirety of Which is hereby incorporated by reference. 
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[0242] Additionally, the central station encodes medication 
dispensing information is on bar code 414 to be displayed on 
display 424. 
[0243] Returning to FIG. 7, at a send stage 618, the central 
dispensing station sends the medication box to the end user. 
At a receive stages 620, the end user or a caregiver, for 
example a visiting nurse, loads disposable medication box 
412 (FIG. 4) on base unit 420 and base unit reads bar code 
414. At an instruction displayed stage 622 the end user is 
noti?ed of proper times to take medication and, upon taking 
medication, a user monitoring stage 624 provides an update to 
the central station. 
[0244] Communication provided at monitoring stage 624 
optionally uses a Wireless transponder noted above. Altema 
tively, communication is transmitted through a hardWire 
hookup to a telephone line. In still other embodiments, com 
munication occurs through a hardWire hookup to a computer 
that transmits via the intemet; the many Ways of communi 
cating medication updates being Well knoWn to those familiar 
With the art. 

[0245] In the event that the information from user monitor 
ing phase 624 indicates a failure to take medication, the 
central station proceeds to a monitoring alert stage 626 
Wherein the end user is contact verbally, for example tele 
phonically. In the event that the end user does not respond to 
the verbal contact, the central station proceeds to a contact 
user stage 628 Wherein physical contact, via a monitoring 
counselor, is made With the end user. 
[0246] It is appreciated that certain features of the inven 
tion, Which are, for clarity, described in the context of separate 
embodiments, may also be provided in combination in a 
single embodiment. Conversely, various features of the 
invention, Which are, for brevity, described in the context of a 
single embodiment, may also be provided separately or in any 
suitable subcombination. 
[0247] Although the invention has been described in con 
junction With speci?c embodiments thereof, it is evident that 
many alternatives, modi?cations and variations Will be appar 
ent to those skilled in the art. 

[0248] Accordingly, the invention is intended to embrace 
all such alternatives, modi?cations and variations that fall 
Within the spirit and broad scope of the appended claims. All 
publications, patents and patent applications mentioned in 
this speci?cation are herein incorporated in their entirety by 
reference into the speci?cation, to the same extent as if each 
personal publication, patent or patent application Was speci? 
cally and individually indicated to be incorporated herein by 
reference. In addition, citation or identi?cation of any refer 
ence in this application shall not be construed as an admission 
that such reference is available as prior art to the present 
invention. 

1. A medication dispensing system comprising: 
a) a base 
b) a box connected to said base, said box comprising at 

least tWo compartments, at least one ?rst compartment 
con?gured to contain at least one ?rst medication and at 
least one second compartment con?gured to contain at 
least one second medication; 

c) at least tWo sensors connected to said base: 

at least one ?rst sensor con?gured to provide at least one 
?rst state-indicating signal of said at least one ?rst 
compartment; and 
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at least one second sensor con?gured to provide at least 
one second state-indicating signal of said at least one 
second compartment; 

d) a housing connected to said base, said housing contain 
ing: 
i) a Wireless transponder connected to said at least tWo 

sensors and con?gured to Wirelessly receive and 
transmit signals to a Wireless remote health monitor 
ing station; 

ii) an audiovisual output connected to said at least tWo 
sensors, said audiovisual output con?gured to provide 
at least one audiovisual display responsive so said at 
least one state-indicating signal; and 

iii) a poWer supply operatively associated With at least 
one of: 

said Wireless transponder; 
said audiovisual output; and 
said at least tWo sensors. 

2. The system according to claim 1, Wherein said at least 
tWo compartments each include a hatch and said one state 
indicating signal indicates Whether said hatch has been 
opened. 

3. The system according to claim 1, Wherein: 
said at least one ?rst state-indicating signal; and 
said at least one second state-indicating signal, indicate 

Whether medication has been removed from at least one 
of said at least tWo compartments. 

4. The system according to claim 3, Wherein said at least 
tWo sensors are sensitive to the Weight of medication in said at 
least tWo compartments. 

5. The system according to claim 3, Wherein said at least 
tWo sensors are sensitive to light and con?gured to sense 
changes in light intensity caused by medication contained in 
said at least tWo compartments. 

6-7. (canceled) 
8. The system according to claim 1, Wherein said at least 

tWo sensors provide re?ecting radiant beams from the group 
consisting of Ultrasound beams, laser beams, Split-light 
beams; radar beams, infrared light beams and visible light 
beams. 

9. (canceled) 
10. The system according to claim 1, Wherein said box is 

removably connected to said base. 
11. The system according to claim 10, Wherein said box is 

con?gured to be disposed folloWing consumption of said at 
least one ?rst medication and said at least one second medi 
cation. 

12. The system according to claim 10, Wherein said hous 
ing includes a data reader and said box includes medication 
consumption data con?gured to be read by said data reader. 

13. The system according to claim 12, Wherein said medi 
cation consumption data comprises a bar code and said data 
reader comprises a bar code reader. 

14. The system according to claim 13, Wherein said medi 
cation consumption data includes at least one of the folloW 
ing: 

a) a name of user; 
b) a dosage; 
c) a timing of dosage; 
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d) directions for consuming a medication 
e) a medication appearance; and 
f) a medication reaction symptom requiring health pro 

vider noti?cation. 
15. The system according to claim 1, Wherein said at least 

tWo compartments are con?gured to be ?lled at a remote 
location. 

16-21. (canceled) 
22. The system according to claim 20 Wherein said audio 

visual output is con?gured to display at least one of: 
a) a con?rmation of a change in state of a compartment; 
b) an alert to consume at least one medication; 
c) an alert to remove said box from said base; and 
d) an alert to connect another box to said base. 
e) directions for consuming a medication; 
1) a medication appearance; and 
g) a medication reaction symptom requiring health pro 

vider noti?cation. 
23-29. (canceled) 
30. The system according to claim 1, including a remote 

health monitoring station con?gured to Wirelessly transmit 
medication consumption data to said Wireless transponder. 

31-35. (canceled) 
36. The system according to claim 30, Wherein said remote 

health monitoring station is con?gured to provide alert sig 
nals to a user through saidWireless transponder in the absence 
of a change of state in said at least one compartment Within a 
programmed period of time. 

37-50. (canceled) 
51. The system according to claim 1, including a local 

Wireless relay station con?gured to communicate With said 
Wireless transponder and to communicate With said Wireless 
remote health monitoring station. 

52. The system according to claim 51, Wherein said local 
Wireless relay station includes a cellular telephone chip. 

53. The system according to claim 51, Wherein said local 
Wireless relay station communicates With said Wireless tran 
sponder using at least one of Bluetooth communication, RF 
and infra-red communication. 

54-110. (canceled) 
111. A method for providing medication according to a 

preset schedule, the method comprising: 
a) providing a disposable medication dispenser containing 

medication to a user; 
b) connecting one dispenser monitor to said disposable 

medication dispenser 
c) monitoring a state of said disposable medication dis 

penser With said monitor; 
d) providing via said monitor signals With respect to said 

state of said disposable medication dispenser to a health 
monitoring station; and 

e) monitoring the state of disposable medication dispenser 
at said health monitoring station. 

1 12. The method according to claim 1 1 1, further including: 
providing alerts pertaining to a user condition communicated 
by a user health monitor. 

113-115. (canceled) 

* * * * * 


