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Claim
1. A medication clock comprising:

(a) a plurality of compartments with each

compartment being separately usable foxr holding one or more
medications to be taken by a person, the medications being
chosen from medications which have individual dosages to be
taken at specific times, and medications to be taken oﬁ an as
neaded basis;
| (b) a programmable timing means which produces

a medication dispensing signal indicating the'tiﬁe that one or
more medications is to be taken at specific times;

| (c) means, responsive to the medication
dispensing signal produced by the programﬁabie timing means,
for producing an alarm for alerting thg person that it is time

o /2

EUNI | S

e - AN



S

(11) AU-B-18762/88 -2-
(10) 605323

%o take a medication located within ore of the compartments;
(d) means, located in proximity t» each of said
compartments, which are separately activable by the person for
producing an acknowledgment signal that any one of the
medications stored in one of the compartments has been taken
by the person in response to an alarm and that any one of the

medications has been taken on an as needed basis;
(e) a memory, coupled to the programmable

timing means and to the means for producing an acknowledgment
signal, for storing the time of occurrence of each
acknowledgment signal produced by one of the means for
producing an acknowledgment signal and an identification c¥
the medication taken from one of the compartments and for
storing the time of occurrence of each dosage of medication
and an identification of the medication taken on an as needed
basis;

(f) record producing means, coupled to the
memcry, for providing a dosage record of the stored
identification of the medication and time of each dosage
of medication taken by the person for each of the medications
being taken by the person under the coritrol of the
programmable tiring means in respcnse to an alarm and an
identification and time of each dosage of medications taken by
the person on an as needed basis; and

(g) control means, including mode selection
means haviiig at least two selectable modes of operation, the
first mode being used for recording an identification and the
time of taking of dosages of medications taken on an as needed
basis and the second mode being used for recording an
identification and the time of taking dosages of medications

taken in response to the programmable timing means.
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BACKGROUND OF THE INVENTION

Cross-Reference to Related Application

This is a Continuation-In-Part of U.S. Serial
No. 702,746, filed February 19, 1985. Application Serial
No. 702,746 is incorporated herein by refeience in its

entirety.

Field of the Invention

The present invention reiates to devices which
inform persons of the time that dosages of medication are to
be taken under a programmed time schedule to assure compliance
with a medication regimen. HMore particularly, the invention
relates to devices of the aforesaid type which produce a

record of the person's compliance with a medication regimen.

Description of the Prior Art

The self=administration of prescribed medications
has been and is a prcblem throughout the world. It is well
known that the response to pescription medications would be
much greater if persons in fact follow the directions,
including dosage schedule, for taking prescription medicines

spe...fied by physicians.
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Surveys indicate that 3% to 5% of hospital
admissions are the result of adverse drug reactions. At
least one publication has stated that the misprescription of
medications by the aged may be responsible for 30,000 deaths
and 1.5 million hospital admissions per year. The cost of
hospital admissions caused by the impreper taking of
med¢‘cations is conservatively estimated to be at least
¢: billion per year and, in fact, may be much higher when lost
employment and other indirect costs are considered.

Adverse drug reactions are directly related to the
number and frequency of doses of medication which are taken.
The inability to take drugs in accordance with prescribed
routines may in fact substantially increase adverse drug
reactions.

It is a well-known fact that the elderly are
especially prone to not carefully following the instructions
for the taking of medication. The consequences of not
properly following the instructions for taking a medication
can be especially harmful to the elderly because of the
likelihood that they are taking multiple prescription
medications which can interact adversely if not properly taken
and further that the level of general physical infirmity in
the elderly reduces their ability to withstand the effects of

improperly taking medication.
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A common way of generating a record of a medication
regimen is to hanﬁally record the identity of the mediéation
and time and date of taking each dosag&. While this system
can produce a satisfactory record to facilitate a physician's
evaluation‘of compliance with a medication regimen, it suffers
from the disadvantage that it is only as good‘as‘the
thoroughness and accuiracy of the record maker. Moreover, it
is difficult to incorporate these manually generated records
into a‘data base and/or a person's medical file‘beEause‘of the
difficulty in reading handwriting.
| ‘5yéteﬁs are known for dispenéing medication under

the control of a timer. Exemplary Of these‘systems are those

described in United States Patents 4,382,688, 4 360,125,

4,293,845, 4,275,384, 4,258,354 and 4,223,801.

. United States Patent 4,382,688 describes a medicinal‘
dispenser having an electronic timer which is used ﬁo remind
‘the patient when it is time‘to take a medication stored in a
container associated with the ﬁimer.

United States Patent 4,360,125 discloses a
medication inventory device which has a programmed timer. Thé
memory stores the time that an alarm to take the medication
is generated and the time that the person has access to
medication by opehing a compartment. A printer may‘be‘used to

create a record of the data stored in the memory.
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United States patent 4,293,845 discloses a timer for
controlling the taking of dosages of medication for multiplé
persons. The system totalizes the number of dosages which
have been taken by each person.

Patent 4,275,384 discloses a portable medicine
cabinet with a timer for informing the person when it is time
to take any one of a plurality of medicatiens which are stored
within the cabinet. This system includes individual
indicators in proximity to compartments provided within the
cabinet for storing medications to indicate that it is time to
take that particular medication.

Patent 4,258,354 discloses a portable alarm device
for indicating that it is time for a person to take
medications stored within a plurality of compartments provided
within the portable alarm device. The times for taking the
individual medications may be programmed by a strip which
is perforated at the hours that each of a plurality of
medications are desired to be taken by the patient.

Patent 4,223,801 discloses an automatic periodic
pharmaceutical preparation dispenser for alerting persons when
particular medications are to be taken.

The assignee of the present invention sold a
medication clock more than a year ago which had some of the
capabilities of the medication clock illustrated in .Fig. 4.
Specifically, this medication clock had a microprocessor

includiny programmed clock with alarm, patient acknowledgment
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switches and associated storage latches, entry switches,
multifunction mode switch, random access memory and read only
memory. The program resident in that system operated
exclusively to control the clock function and did not have any
output function or capability of generating records of any
type. The random access memory recorded the time that

each dosage of medication was taken. This medication clock
did not have the capability of permitting the taking of
medications on an as needed basis or ahead of scheduled time

under control of the programmed clock with alarm.
SUMMARY OF THE INVENTION

The present invention provides an improved
medication clock which has advantages over the prior art. The
present invention provides a permanent record of compliance
with a medication regimen which is useful to determine the
response to medication and to provide a complete patient
history. A memory provided in conjunction with the
programmable timer records the time and date for the taking of
each of the medications being dispensed under the control of
the timer. The storage in memory of when the person takes
each dosage of the medication provides an attending physician
or other personnel with the ability to analyze the person's
schedule of taking various prescribed medications and the
number of dosages taken which can be invaluable for diagnostic

or other purposes in analyzing a person's response to

&)
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medications. By the use of a printer or :her suitable output
device for outputting the contents of the memory, a permanent
record is obtained of the person's time of taking each dosage
of medication to provide information in a form which is
readily storable in a person's medical records by the
attending physician. An important part of the permanent
record is the correlation of the actual identification of

the maedication being taken with the compartment storing the
medication. The printer is used to print out text which
permits the correlation of the compartments with the actual
medication being taken by the filling in of the medication

identification in the appropriate place in printed out text.

. . When the present invention is operated so that the printer

outputs the person's compliance or non-ccmpliance with a
medication regimen, the resultant record is extremely useful
to permit refreshment of memory of whether each dosage of
medication has been taken.

Further in accordance with the invention, for those
persons who are particularly infirm, a memory is provided for
storing the identity, number of dosages and time intervals
between dosages for commonly prescribed medications which is
utilized to automatically program the time intervals for
taking these commonly prescribed medications in response to
the person's causing a coded message to be read. This method
of programming eliminates the requirement for manipulating

many input controls and in conjunction with the other memory
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storage capability of storinyg the identity and time of taking
particular medications permits an accurate monitoring system
for the taking of medications under prescription which is not
intimidating to persons who are either too infirm or otherwise
too uncomfortable with inputting a program for taking
individual prescription medications.

In one embodiment of the invention, the control
program may generate a signal indicating that two or more
successive dosages of the same medication have been missed.
The record producing apparatus is activated by the control
program to provide a message to the person taking the
maedication that two or more dosages have been missed and
that a pharmacist or doctor should be consulted prior to
taking the missed dosages.

In another embodiment of the inventicu, the
identification of the medications being taken is m«de in the
memory by the compartment number within which the medication
is contained. However, a preprogrammed memory may be used to
store the actual identification of numerous medications which
are to be identified by their actual chemic&l or brand name
which are addressed by a code such as a number that is
inputted by an input device. The actual identification of the
medication which is printed by the record producing apparatus
is looked up in a table correlating a medication with its
code. The code causes the actual medication identification to

be retrieved from the preprogrammed memory and reproduced by
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the record producing apparatus whenever ah output is generated
regarding the identification of that medication.

In another embodiment of ﬁhe invention, the recocrd
producing apparatus produces a record of medications to be
taken on an as needed basis wheriever an zacknowledgment signal
is generated by depressing the switch associated with each

compartment containing the medication (»r indicating the .

location where the medication is stored, e.g. refrigerator) to

signal taking of the medication. AlternatiV¢ly,'in order to
avoid false inputs from accidental depressing of the switches
associated with the compartments, a separate operational mode
may be provided:which requires the person to change from a“
mode where alarms are giveq to signal that it is time to téke
medication ﬁo a mode:for taking only medications on an as
needed basis. |

In a preferred embodiment of the invention,
different operating modes are provided which differentiate
between ﬁedications (1) to be taken at prescribed times, but
which are taken before the prescribed time that a dosage is to
bé taken, Such as when a person will be away‘from home: at the
timevthat the dosage is to be taken_and‘the desage is taken
pricr to leaving, and (2) medications (as needed medications)
which are not taken as part of a medication regimen at
prescribed times, such as ovet-the—éouﬁter medications, etc.
A separate operating mode is provided for taking medications

of classification (1) above which prcduces a record that the

8
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medication was.taken at the time that the acknowledgment
switch was c10sed.before the next dosage'was programmed to be
taken at a later tiime to generate an accurate record of

compliance with a wmedication regimén. Further, in taking

‘medication of classification (1) a record of the time the next

dosage was to be taken is generated by a subrouatire which is

executed upon the entry into the mode for taking medications

- to be taken earlier than the programmed time and for each

dosage which is taken ah#ad of schedule, the subroutine
disables the next alarm fuﬁction for the time that the
medication was programmsd to be taken.

When medications belonging to class (1) are to
be tcoken, the operation.mdde described below for checking'ths

sequential scneduling of medicaticns may be consulted prior to

‘taking of a class (1) medication to enable a determination of

the optimurm to take the next dosage prior to thm prbgrsmmed
time.

When medications belonging to class (2) are_to_
be taken, common classifications of ovsr-theécoﬁntsr
medications,.e.g. pain relievers, cough and cold médications,
vitamins, etc. may be assigned to particular compartments by
each of the compartments being preassignéd ﬁo the
classification to which the medication belongs. The_control

program, when operated in the mode for the taking of

.medicatibns'of class (2), upon the taking of each dosage

causes the record gmnerating apparatus to print ocut from a

9.
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preprogrammed section of memory the general classification of
the medication along with the time and date of taking each
dosage which are stored in random access memory each time an
acknowledgment signal is generated.

In the preferred embodiment, a backup battery power
supply is provided to maintain the programmed operation of the
time base without alarm produéing capability so that the
programmed schedule for taking medication is not lost upon a
power outage or transportation of the system between external
sources of power such as when travelling or moving the
system between electrical outlets or vehicles. Preferably,
the backup power supply will not be used to operate the alarm
or printing functions because of power requirements. The
control program is provided with a subroutine which senses
when power is disconnected from an external source after the
system is placed in any of the normal operational modes during
which medication is to be taken under control of the
programmed timer. This subroutine senses when external
electrical power resumes or is reconnected during the normal
operational mode and activates the printer to provide a
printout of the time and date when power was both interrupted
and restored and an indication of any dosages of medication
which were programmed to be taken during the power outage with
a message that a physician or pharmacist should be consulted

about the missed dosage(s).

10
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The invention x v .. o be used to monitor other
vital signs of the person, w«..: a blood pressure, blood

sugar, pulse rate, weight and temperature and other types cf
devices for monitoring body parameters and medication.
Preferably, a blood pressure measuring device, a pulse rate
measuring device and a temperature measuring device is coupled
to the memory for storing the time, date and value of each of
the aforementioned vital signs as they are read by the

person.

Further in accordznce with the invenfiion, the
programmakle timer may be programmed with the times of
scheduled appointments with health care personnel such as
visits to doctors. The record producing apparatus may be
activated to print out a reminder prior to the scheduled visit
(e.g. 24 hours and 2 hours bet )re the scheduled visit) of the
time of the scheduled appointment. Further, a visual
indicator may be provided which is activated continually from
the selected time of the first advance warning to the actual
time of the scheduled visit that the record pioducing
apparatus should be consulted for the time &f the scheduled
appointment.

Finally ian accordance with the invention, the
contral program may monitor the number of dosages of
refillable prescription medications which remain to be taken

out of the total number programmed to be taken and activate

the record producing apparatus to print a message that it is
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time to consider refilling the prescription and that a
physician or pharmacist should be consulted regaxding the

refill.

Brief Descr  *“ion of the Drawings

Fig. 1 is a top view of a medication timer in

accordance with the invention.

Fig. 2 is a front view of a medicatisn timer in

accordance with the invention.

Fig. 3 is a side view of a nedication timer in

accordance with the inventiorn.

Fig. 4 is an electrical schematic of the present

invention.

Figs. 5(a) ard 5(b) respectively illustrate a memory
map of the ROM of Fig. 4 and the infurmation stored in a

single addressable storage hlock of the ROM.

Fig. 5(c) illustrates a memory map of anothew
section of the ROM of Fig. 4 which stores pertinent

information about a medication regimen to be taken.

Pig. 5(d) illustrates a memory map of another
section of the ROM of Fig. 4 which is used for generation of a

record of compliance with a medication regimen.
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Fig. 6 illustrates a memory map of the random access
memory (RAM) of Fig. 4 which is used for storing the time and
date of taking each dosage of each of the medications being
taken by the person under the control of the timer and the
information stored in each one of the addressable storage

locations associated with a particular medication being taken.

Figs., 7-12 1llustrate a flowchart of the preferred
form of microprocessor control program used with the present

invention.

Descript‘on of the Preferred Embodiments

The present inventicn is an improved medication
c¢lock which provides a permanent record of a person's
compliance or noncomplijance with a medication regimen in which
individual dosages are to be taken at prescribed times;
provides a permanent record of the taking of each dosage of
medication intended to be taken under the control of the
programmed timer which is taken before the scheduled time
and a message when the scheduled dosage was to be tak«n;
provides a permanent record when each dosage of medication
programmed to be taken under the control of the programmed
timer is missed; provides a message after consecutive dosages
prograrzied t.o be taken under the control of the programmed
timer are nmissed advising that a health care profeséional
should be consulted; provides a permanent record of when the
present invention was not powered by external power source

13
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aftzxr the programmed operation of the taking of medications at
sclieduled times has been initiated and an identification of
dosages of medication which were programmed to be taken during
the time that external power was absent; provides a printout
of information whic:. facilitates the correlation of the actual
identity of the medicaticn being taken with the compartment
within which the medication is stored; provides one or more
méssages advising of scheduled visits to health care personnel
ahead of th2 scheduled appointmeni time; and provides a
message prior to the taking of a last scheduled dosage of
refillable prescriptions it is time to consult a physician or
pharmacist about refilling the prescription.

The medication clock is programmable to signal the
time for taking each dosage of a plurality of medications from
a plurality of compartments and creates a record for
subsequent review by an attending physician or other personnel
of the person's history of taking each of the medications.

The programming of th2 identification of the
medication to be taken, the number of dosages and the time of
taking each dosage can be accomplished for commonly prescribed
medications by the nerson's causing the reading of a #ode,
which is the beginning address of a block of memory locations
storing programming information, provided on or ir conjunction
with the prescription filled by the pharmacist. The coded
address is used to fetch the requisite programming information

from one of the memory blocks in a preprogrammed ROM to

14
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program the clock with a timed alarm for indicating that it is
~ime to take each dosage of the medication. A preprogrammed
memory and an input device may be used to enter the
identification of actual medications into the record producing
apparatus to cause the permanent record of compliance with a
medication regimen to include the actual names of the
medications being taken. 2 printout correlating the names of
medications and the code is provided to permit the inputting
by the input device of the code which accesses the
identification of the medication stored in the preprogrammed
memory which is to be used in the generation of the record.
Figs. 1=-3, respectively, illustrate top, front and
side views of a medication c¢lock 10 in.accordance with the
present invention. A housing 12 contains a plurality cZ
compartments 14 each for the storage of one or more
medications 15 which are dispensed at least in part under the
control of a timer described in detail, below. Th=
compartments are illustrated as open bins, but may be closable
by appropriate closing devices. A number 17, which is
associated with each compartment 14, is used to identify the
compartment number and in one embodiment the identification of
the medication in the data base which is described in detail,
below. One or more of the compartments 14 may be used to
store nonprescription medications and prescription medications
taken on an as needed basis as described below. For example,

the compartment 14 associated with the compartment identifying

15
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number "é" may store prescription medications to be taken as
needed (the time of taking being under the control of the
person taking or person assisting in the taking of the
medication). The front face of the housing contains a

clock 18 which provides an output of the time 20, the

month 22, the date 24, and the day of the week 26. Any
conventional microprocessor based clock which performs the
aforementioned functions may bz used with the present
invention. A multiposition mode switch 28, which has separate
positions, is used by the person to activate the various
functional modes of the present invention. It should be
understood that alternatively, the multiposition mode

switch 28 may be replaced with a numerical touch panel with
two digits or other coding mechanism being utilized to
designate the different modes., Finally, other mechanisms for
inputting mode identification may be utilized in practicing
the invention. The individual modes of operation which may be
selected by the person are described in detail below in
conjunction with the flowchart in Figs. 7-12 of the
microprocessor control program used for the present
invention.  An alarm controlled by the microprocessor based
clock 18 is provided for notifying the person that it is time
to take a particular medication or medications contained
within one of the six compartments 14. The alarm preferably
includes an audio tone generator which causes an audible tone

to be emitted by speaker 30 and a visual indicator 32 in the

16
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form of a pulsating light which is in proximity to the
compartmeﬁt 14 within which the medication to be taken is
stored at the time that the alarm is activated.
Nonprescription medications, prescripticna medications to be
taken on an as needed basis or medicationrs which are taken
ahead of the time that they are programmed to be taken under
the control of the programmed clock, which are stored in one
or more of the compartments 14, are taken under the person's
own actions without activation of the alarm.

As will be described in more detail below, the
taking of nonprescription medications without the aid of the
programmed clock and alarm and prescription medications taken
on an as needed basis and medications which are taken ahead of
their programmed time to be taken may be accomplished with two
operational modes. The first operational mode uses a separate
operational mode for the taking of only medications on an as
needed basis which is selected by a separate position of the
multiposition mode switch 28 »r equivalent, which is distinct
from the position used during the mode of operation of the
system for the taking of medications in response to an alarm.
The second operational mode uses a separate operational mode
which is selected by a separate position of tiie multiposition
mode switch 28 that permits the taking of only medications,
which are programmed to be taken at specified times under the
control of the programmed clock in response to an alarm, ahead

of schedule.
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Each visual indicator 32 preferably is a light which
pulsates as part of the alarm that it is time to také a
particular medication or medications. An acknowledgmaent
switch 34 (Fig. 4) is associated with each visual indicator 32
which is activated by the person taking the'medication
regimen. For medications which are taken in response to the
alarm function, the acknowledgment switéh 34 is éctivated by
the person's touching of the pulsating ?isﬁal indicator 32 to
cause it to go off and the audio tone generator to cease
operating. In the first operational.mode discuésed above for
taking as needed medication, the mulﬁiéosition mode switch 28
of equivalent must be positioned in a separate position
distinct from the position for normal operation under the
control of the programmed clock and alarm
prior to the person signalling that an as needed medication
has been taken by the dépressing of an acknowledoment
switch 34 associated with the compartment 14 containing the
medication. 1In the second operational mode discussed above
for taking medicatiéns.ahead of their programmed time, the
multiposition mode switch 28 or equivalent must be positibnéd
in a separéte position, distinct fror the position for
operation under £he control of the programmed clock and ala:m_
and the position for taking as needed medications,'prior.to
the person signalling that a medication is to be takgn ahead
of schéduie by the depressing of an acknowledgment switch

associate@ with the compartment 14 containing the medication.
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In these two operational modes of the taking of medications,
the processing of the acknowledgment signal produced by the
depressing of an acknowledgment switch 34 by the control
program is identical in that it causes the storage in the

RAM 56 of the identification of the medication, and the time
and date that the medication was taken for the purpose of
updating the person's medication dosace history. When the
multiposition mode switch 28 or equivalent is in the
appropriate position as described below, the closing of a
medication check switch 36 by the person causes the display of
the next programmed time that medication is to be taken in
conjunction with an identification of the respective
medication compartment in which the medication to be taken is
located by the activation of the associated visual

indicator 32. The display of the subsequent times for taking
each medication are produced by each subsequent closure of the
medication check switch 36. A switch 38 is activated by the
person to set either the hours .or the month of the clock 18
cdlepending upon the position of the multiposition mode

switch 28 or equivalent as described, below, in the discussion
of the microprocessor control program. A switch 40 is
activated by the person to set either the date 24 or the
minutes of the clock 18, depending upon the position of the
multiposition mode switch 28 or equivalent as described,
below. An entry switch 42 is located on the side of the

housing 12 for entering the various inputs which have been set
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in the switches described, above. The entry switch 42 or
equivalent may be used after entry of the time and day lor
taking each of the medications to further signal whether the
medication is one which may be refilled. By signalling that a
medication to be taken is one which may be refilled by a
subsequent second depressing of switch 42, a subroutine is
activated, which during the normal operational cycle of taking
medications under the control of the programmed clock,
activates a record producing apparatus which is printer 53
discussed below to print a message that a health care person
should be consulted regarding the refilling of the
preéscription when a predetermined number of dosages of
medication are left to be taken in the current prescription
prior to the possible refilling. A low battery test switch 44
is also located on the side of housing 12 which is activated
by the person to determine if the batteries have discharged to
a point where they should be replaced. Low battery

indicator 46 is activated when the battery has discharged to a
point requiring replacement. Program indicator 48 signals
that the programming of the alarm functions has been completed
when the multiposition mode switch 28 or equivalent has been
switched to mode 0 as described, below, in conjunction with
the flowchart. A code reader 50 (Fig. 3) is located on the
side of housing 12 which is provided for reading an .encoded
beginning memory address of a block of memory used for storing

information used for programming the alarm function which is
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encoded on or in conjunction with a prescription which is to
be dispensed under the control of the present invention. The
code reader may be a commercially availables unit such as the
Intermoc Model 9300, Part 039253, for readizng the universal
bar cede used in conjunction with the identificatien cof
numerous products for purposes of merchandising. A recorcd
forming device, such as a printer 53 (Fig. 4), is provided for

printing information from the data base contained within the

‘ROM 56 and RAM 58 described, below, for the purpose of forming

a permanent record of the identification, time, and date of
taking of each dosage of the prescribed medications, including
prescription medications and nonprescription medications taken
on an as needed basis and medications taken ahead of their
prcgrammed schedule anéd the printing ¢f other information to
facilitate the making of a complete rizcord of &ompliance with
a medication regimen or to insure that the person is complying
with the medication regimen, the times of scheduled
appointments with health care personnel, and that prescription
medications which may be refilled should be considered for
refill. The connection to the printer from the memory may be
an RS232 interface to permit the coupling of a standard
printer 53 to the RAM 58 for generating a permanent history of
compliance with the taking of medication regimens. It should
be understood that the various switches and other functions
contained in the housing 12 may be relocated without departing

from the present invention.

21

o=



e %9
P

¢ o%

e aow

L 4 A4
.8 wo

eslB

a ose

a o &
s5e0

20

25

o,

In the preferred form of the invention, the
printer 53, described below in.conjunction with Fig. 4; is an
integral part of the system which is contained within the
housing 12. The printer outputs records during various phases
of the operation of the.system which are deScribed below in
conjunction with Tables I-X. The generation of forms to be
used for filiig in pertinent information about the medication
regimen to be taken and correlating the actﬁal.identification
of the medication with the compartment containing the

medication facilitates the operation of the system by the

- person taking'medication in providing a printed form to record

pertinent information ahout a medicatiqh regimen such as the
generic and/or brand name of the hedication, the

compartmeﬁt 14 within which the medication is to be stored,
ﬁhe strength of the medication (e.g; how many milligrams per
éapsule or tablet), dosage'(e.g. the number of tablets or
capsules to be taken at a time) frequency (number of times a
day the medication is to be taken or number of hours between
dosages), the prescfibing physician, purpose of taking the
medication (e.g., blood pressure regulation) and schedule

(e.g. the different times each day the medication is taken

" such as 9 a.m. and 3 p.m.). It should be understood that

other types of information may berprintéd by the printer;
Additionally, the printer 53 performs the important . function
of providing the person taking the medication with a record

provided each time a dosage is taken or missed which iz
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e#tremely valuable in creating a permanent record of
compliance. The generation of a record each time a dosage of
a particular medication is missed including an identification
of the medication and the time and date permits a
determination if a dosage has been forgotten at a later time.
Furthermore, the control program may cause the printer 53, as
discussed below, to print a message that two or more
successive dosages have been missed and that appropriate
action shnuld be taken such as consulting a physician or
pharmacist. The control program may cause the printer to
print a message when the present invention has beén
disconnected from an external power source and reconnected and
a message identifying dosages which should have been taken
while external power is disconnected. The control program may
also cause the printer to print one or more messages prior to
a schedtled appointment with health care personnel of the time
and date of a scheduled visit. Finally, the control procgram
may cause the printer 53 to print a message that a
prescription medication, which is refillable, is to be
considered for refill in advance of the time of taking of the
last scheduled dosage within the prescription.

Fig. 4 illustrates an electrical schematic of the
present invention. A programmed microprocessor including a
clock with a programmable alarm 54 is used for controlling the
programmable functions of the present invention. Any

conventional microprocessor may be used in the programming of
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the control functions of the present invention as describhed,
below, in conjunction with Figs. 7-12. The multiposition mode
switch 28 or equivalent is selectively located in any one of a
plurality of positions to actli :te the different functional
modes of the operation and programming of the present
invention. The details of the usage of particular switch
positions or equivalents to operate different modes of the
invention are described in detail, below, in conjunction with
the flowchart of Figs. 7-12. Entry input switch 42 is
depressed by the person to enter data for programming purposes
for the various modes described, below, in conjunction with
the flowchart and may be depressed a second subsequent time to
activate the function of printing a message regarding the
refilling of the prescription. A ROM 56 (read only memory) is
connected to the microprocessor 54 for providing preprqgrammed
information for programmlng the dosage, times and number of
dosages of commonly prescribed medications, speech synthesis
data and the initial time and date information when the clock
function is first activated and storage of textual information
to be printed out by the printer 53 including the
above-described pertinent information. The details of the
information stored in the ROM 56 are described, below, in
conjunction with Figs. 5(a) and 5(b). A RAM 58 (random access
memory) is connected to the microprocessor 54 for storing the
data base of the person's history of taking madications being

dispensed under the control of the invention. 1In addition,
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the RAM 58 stores othegr variable data used for the programming
of the times for activating and pperation of the alarm
function of the present inverntiern. Preferably, a total of six
acknowledgment switches 34 {ona assigned to each

compartment 14) are each respsgtively associated with a
different one of the compartments 14 for signalling the
microprocessor 54 that a particular one of the medications
heing taken under the programmed clock or under the person's
own volition (nonprescription or pyoscription medications
taken as needed or medications take«n ahead of the programmed
time) has been taken. Associated with each acknowledgment
switch 34 is a latca, such as a flip flop, which stores the
acknowledgment sigjial until read and reset by the
microprocessor 54. The latches perform the function of
storing all acknowledgment signals, including those generated
in response to the signaling of an alarm and those which z-e
generatad by the person, when prescriptions are taken on ai as
needed basis or nonprescription medications which are stored
in the compartments 14 are also taken on an as needed basis.
As has been described, above, the individual switches 34 are
located in proximity to the compartment 14 which contains the
medication being taken, and area activated to cause the entry
into the data base stored in the RAM 58 of the identification
of the medication ard the time and date at which the
medication was taken for purposes of providing a permanent

data record of the person'’s history of taking the prescribed
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medicagions. The code reader 50 is connected to the
microprocessor 54 to provide an input of the beginning address
of a block of memory in the ROM 56 at which the
identification; number of dosages, and the time between

which each dosage is to be taken for commonly prescribed
medicztions and speech synthesis information used for
synthesizing & speech messagé¢. including medication
identification and dosage instructien, are found. Preferably,
the cade reader 30 ! 3 designed to read the universal bar
code. The activation of the code reader 50 is under the
control of the multiposition mode switch 28 or equivalent and
is described, below, in conjunction with Fig. 12. A multiple
tone audio alarm 60 is activated by a medication dispensing
signal which is generated when the programuied time for
signaling the dispensing of medicine agrees with the actual
time of the clock 20. The multirle tone audio alarm contains
the speaker 30 described, above. Preferably, the multiple
tone audio alarm generates a tone which cycles snoothly
between low and high freqguency to produce an easily heard
audio alarm for even thcse persons who have difficulties

in hearing. 7The details of the circuitry for producing the
tone which smoothly cycles between low and high frequency are
in accordance with well known oscillator circuitry. For
medications taken under the control of the programmed clock,
the microprocess.ur 54 aiso activates one of the visual

indicators 32 which identifies the compartment 14 withir which
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the particular medicétion or medications which are to be téken
are located. The individual indicators 32 are pulsated to
make them easiiy visible to the person. The pulsation of the
lights is driven by a relaxation oscilliator or other type of
oscillator which is keyed into operation by the aforementioned
medication dispensing signal generated when the actual time is
in agreémeﬁt Qith the programmed time for taking a particular
medication or medicatiuns. The microprocessor 54 drives an
LED,.LCD or other type of display 62 for indicating the
timelzo; month 22 and date 24 as described in conjunution with
Fig, 1, above. In addition, the day 26 is activated by a
single light which is not illustrated. A voice synthesizer 64
is éctivated by the generation of the aforementioned
medication dispensing signal to provide a suitable voice
synthesized message to the person. In the mode of operation
where the person_manually‘prdgréms.each cf the times when the
medications are to bz taken, the voice synthesized message is
preferably a §0ca1 statement to the effect that "it is time_to.
take the medipation-in compartment number _". When the
dispensing times are programmed in accordance with the méde'of'
operation using the code reader 50 to cause the programming of
the identification, nﬁﬁbér of dosages and time for taking the
desages with information from the ROM 56, the voice
synthesizer 64 staﬁes that it is time to take medication and
furtner states'thé general instructions for taking the

medication including identification of conditions for taking
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the medication with regard to mealtimes, etc. and further the
locatioﬁ of the medication if it mﬁst be obtained from a
location other than the compartments 14 such as a
refrigerator. Data base output 52 is coupled to the RAM 58
hrough the microprocessor 54 to permit the reading of the
person's accumulated dosage history nf taking prescribed
medications, including medication on an as needed basis and
nonprescription medications. The data base output 52 may be
in many different forms and can be the aforementioned RS232
interface for a printer 53 contained within the housing 12.
The output may take any well known form.  Additionally, one or
more auxiliary alarms 66, which are activated by the
aforementioned medication dispensing signal, may be provided
for further signaliing the person that it is time to take
medication. The auxiliary alarms are particularly useful when
the person is hard of hearing, is not in visual contact with
the indicators 32 or is located in a rzmote location. Without
limitation, the auxiliary alarms may be a message generator
for producing a message to be uisplayed on the bottom of the
person's television screen that it is time to take mediation,
an audio message to be generated on the person's radio or
sterxeo systam, an audio message to be produced by a paging
system or a transmitter for producing a signal to activate a
remote alarm. Circuitry for implementing each of these
auxiliary alarms is known. A temperature monitor 68 is

coupled to the micropracessor 54 for providing temperature
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data, including the temperature reading and time and date of
taking the temperature reading for storage in the RAM 58.

A blood pressure monitor 70 is coupled to the

microprocessor 54 for providing blood pressure data, including
the blood pressure reading and time and date of taking of the
blood pressure reading for storage in the k.M 58. A pulse
rate monitor 72 is coupled to the microprocessor 54 for
providing pulse data, including the pulse rate and time and
date of taking of each pulse rate reading for storage in the
RAM 58. Although not illustrated in Fig. 4, a scale with
digitized output, a blood sugar monitor with digitized output,
and a cholesterol monitor with digital output may be connected
to the microprocessor 54 to utilize the memory storage
capability and printer 53 to provide a permanent record of
these body parameters. An input device 74 may be provided for
entering information such as the codes which are entered by
optional step 297 of Fig. 7 described below. A power
source 75, which may be either an AC or DC source provides
external power to the various parts of the system. External
power source 75 provides the operating power for the entire
system when connected. A backup power supply 76 in the form
of a battery is provided which provides operating power for
the control program which is operated by the microprocessor 54
but in a preferred embodiment is not used for powering the
alarm and record producing functions because of the typical

large current consumptions of these devices. The input from
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the external power supply is monitored by the microprocessor
as described below in conjunction with Fig. 7 at point 205 to
control the printing of Table 7 by the printer 53.

Figs. 5(a) and 5(b) illustrate the blocks of
information 100 stored in ROM 56 used for programming the
times that each dosage of a medication is to be taken, etc.
The portion of the ROM 56 used for the general operafing
system and specifying initial conditions of the clock 18, etc,
is not illustrated. Fig. 5(a) illustrates a memory map of the
individual blocks of programming information 100 of ROM 56.
The ROM 56 contains a plurality of addressable storage
blocks 100 of information which each have a distinct beginning
address which is addressed by the address code detected by the
code reader 50. Each storage block 100 has a sufficient
number of individual bits to permit the storage of the
information described in conjunction with Fig. 5(b).

Fig. 5(b) illustrates the information which is typically
stored in each of the individual storage blocks 100 although
other information may be stored. Contained in each storage
block 100 is the identification of the medication which is
typically one of the commonly available prescription
medications to be taken which has individual dosages
automatically programmed by the present invention by the
reading of the address by code reader 50. The information
used for forming a speech synthesized message which is

produced by voice synthesizer 64, the number of dosages to be
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taken and the time interval between dosages is also stored at
each block 100. Programming of the times for the activation
of the alarm to signal the taking of any of the medications
which have information stored in the addressable storagev
locations 100 of Fig. 5(a) is accomplished under the control
of ‘the microprocessor in response to the reading of the
beginning address by the code reader 50 of the particular
block 100 asscciated with the medication to be taken in the
manner described, below. It is within the scope of the
invention to store other pertinent data in the preprogrammed
storage locations of Fig. 5(a).

Fig. 5(c) illustrates the area 101 of the ROM
memory 56 which is allocated to the storage of textual
information used for printing out information about a
medication regimen to facilitate the generation of a permanent
record and which correlates the actual identification of the
medication with the compartment number within which the
medication was stored. It should be understood that this
information may either be printed out upon the initial entry
into mode 0 as defined by the multiposition mode switch 28 or
equivalent as discussed in conjunction with Fig. 7 below or by
entry into a separate mode and appears on the top of the
record outputted by the printer 53. This information
generates a document format with appropriate text to
facilitate the person recording specific information about

a medication regimen to be taken which is not stored in the
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ROM 56 and the correlation of the actual identification
of the medication keing taken with the compartment within
which it is stored.

Fig. 5(d) illustrates the area 101' of the ROM
memory 56 which is allocated to the storage of messages to be
printed during the operation of the invention to generate a
recoéd of a person's compliance with a programmed regimen for
taking a medication.

Oone form of the information of Fig. 5(c¢) is given in
Table I below. The sets of parenthesis " (DATE)" and " (TIME)"
indicate data to be retrieved from the RAM 58. The other
information in parenthesis indicates data to be filled in by

the person taking or assisting in the medication regimen.

TABLE I
(DATE) (TIME)
FILL IN YOUR MEDICATION DATA

COMPARTMENT # ( )
MEDICATION IDENTIFICATION

(
STRENGTH
DOSAGE
FREQUENCY
PHYSICIAN
PURPOSE
SCHEDULE

B N N . P L

As stated above, this textual information may be printed out
either upon the initial entry into mode 0 or upon the entry
into a separate mode by the positioning of the multiposition
mode switch 28 or equivalent mode selecting device. It should
be understood that the invention is not limited to the
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aforementioned text with the storage of other textual
information about a medication regimen being within the scope
of the invention. The information of Table I performs the
important function of correlating the actual medication
identification with the compartment which is to contain the
information. Without the printout of Table I in which the
user supplies the correlation of the actual medication
identification with the stbrage.compartment storing the
medication, the prihtout of Tables II-IX would not enable a
permanent record:of'the aetual medications which.are being
taken to be generated because the reference merely to a
compartment number does not permit the identification of the
actual medication et a later date. The time.in the control
program of Figs. 7-12 when this message is printed is |
discussed below.

'Anether form of the information of Fig. S(d), which
is printed each time a person takes a dosage under the control
of the prog;ammed,clock 54, is given in Table II below with a
set of perenthesis indicating variable data to,be.retrieved

f;om_RAM 58.
TABLE II
(DATE) - - (TIME)
MEDICATION IN COMPARTMENT #

() TAKEN

33



20

It should be understood that other forms of this textual
message may be utilized with the invention. The time in the
control program of Figs. 7-12 when this message is printed is
described below.

Another form of information of Fig. 5{(d) which is
printed when a person does not take a medication dosage in
response to an alarm generated by the programmed clock 54 is
given in Table III below with a set of parentheses indicating

variable data to be retrieved from RAM 58,
TABLE ITITI

(DATE) (TIME)

MEDICATION IN COMPARTMENT #

( ) NOT TAKEN
It should be understood that other forms of this textual
message may be utilized with the invention. The time in the
control program of Figs. 7-12 when this message is printed is
described below.

Additionally; when two consecutive medication

dosages are missed, the information of Fig. 5(d) may take the
form which is given in Table IV with a set of parenthesis

indicating variable data to be retrieved from the RAM 58.
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TABLE IV

(DATE) (TIME)
MEDICATION IN COMPARTMENT #

( ) HAS NOT BEEN TAKEN

FOR ( ) CONSECUTIVE DOSAGES.

CALL YOUR PHYSICIAN OR PHARMACIST.

It should be understood that other forms of this message may
be used. To implement this function, the control program may
use a counter associated with each compartment which is
augmented each time a dosage in that compartment is missed.
When a dosage is taken from that compartment, the counter is .
reset.  When any one of the counters reaches a count of two
and for each additional missed dosage, the message of Table IV
is printed out. The time in the control program of Figs. 7-12
when the message is printed is discussed below.

Another form of the information of Fig. 5(d) which
is printed is when medications are taken on an as needed basis
is given in Table ¥V below with a set of parenthesis " (DATE)"
"(TIME)" and "( )" indicating variable data to be retrieved
from RAM 58 and the set of parenthesis " (General Medication
Classification)" identifying prestored medication
classifications discussed below in detail. A separate mode of
operation is preferably utilized for the taking of as needed
medications which is entered by the positioning of the

multiposition mode switch 28 or equivalent.
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TABLE V

(DATE) (TIME)
(General Medication Classification) oTC

STORED IN COMPARTMENT # ( ) TAKEN

The term "OTC" is an abbreviation for "over-the-counter". The
time in the control program of Figs. 7-12 when the message is
printed is discussed below.

In the as needed mode, general medication
classifications are assigned to different compartments and
stored in the ROM 101'. For example, all of the
compartments 14, except one, may have particular
classifications assigned such "pain reliever", "cough and cold
medications", etc., so that the activation of an
acknowledgment switch 34 in association with a compartment
will print out the preassigned medication classification
assigned to that compartment when operating in the as needed
mode.

In the preferred form of the invention during
operation in the as needed mode, one more of the
compartments 14 may be preassigned to store miscellaneous
medications which do not fall within the category of the
preassigned classification. When an acknowledgment switch 34
assnciated with one of these "miscellaneous" comparﬁments is
closed, the information given in Table VI below is printed
with the parenthesis " (DATE)", "(TIME)" and "( )"
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representing variable data to be retrieved from the RAM 58 and
the "ﬁiscellanecus" text being fetrieved from the ROM. The
printout of Table I above may be used to correlate the actual
identification of the as needed medications with the

compartment which stores them.
TABLE VI

(DATE) (TIME)

MISCELLANEOUS

STORED IN COMPARTMENT # ( ) TAKEN
The time in the control program of Figs. 7-12 when the message
is printed is discussed below.

Another form of the information of ."ig. 5(d) which
is printed is when medications are to be taken under the
control of the programmed clock and the medication clock is
disconnected from a source of external power. As explained
above, a backup battery power supply is provided to operate
the programmed clock which does not have sufficient power to
operate the alarm and indicators. A subroutine is provided to
identify the dosage(s) of medication which were missed during
the disconnection from an external power supply. When the
external power is reconnected, the text of Table VII is
printed out where the " (DATE)", "(TIME)" are information
retrieved from the RAM 58 which is generated by a subroutine

described below.
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TABLE VII
(DATE) (TIME)
POWER INTERRUPTION

(DATE) (TIME)
POWER RESTORED

MEDICATION IN COMPARTMENT # ( )

WAS SCHEDULED TO BE TAKEN DURING

POWER INTERRUPTION, CONSULT YOUR

PHYSICIAN OR PHARMACIST.
The time in the control program of Figs. 7-12 when the message
is printed is discussed below.

Another form of the information of Fig. 5(d) which
is printed is when one or more dosages are taken ahead of
schedule. A separate mode of operition is provided which
causes the printer to be activated to print out the

information of Table VIII below with information in

parenthesis being obtained from the RAM 56.
TABLE VII.

(DATE) (TIME)

MEDICATION IN COMPARTMENT # ( )

TAKEN AHEAD OF THE SCHEDULED TIME

OF ( )« NO FURTHER INDICATION

OF SCHEDULED DOSAGE TIME WILL APPEAR.
The control program disables the alarm function for the
dosage(s) which was taken ahead of schedule so that a double

dosage is not taken. The time in the control program of

Figs. 7-12 when the message is printed is discussed below.
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Adnother form of the infqrmation of Fig. 5(4d) which
is printed is when « refillable prescription medication, which
is being taken under the'cohtrél of programmed clock, should
pe considered for refill to aveid the missing of dosages
because of running out of medication. When a refiilable
prescrition medication taken under the control of the
programmed clock is identified as being refillable.by-the
second subséquént.depressing of switch 42, a message is
printed out by the printer as set forth below in Table IX

which advises that the prescription will require refilling.

TABLE IX
(DATE) (TIME)

MEDICATION IN COMPARTMENT # ( )
WILL RUN OUT ON (TIME) (DATE).
REFILLING OF PRESCRIPTION MAY

BE OBTAINED. IF QUESTIONS EXIST
0¥ REFILLING, CONSULT YOUR DOCTOR
OR PHARMACIST.

The first "(TIME)" and " (DATE)" represent the current tine znd

date which is obtained from the RAM 58. The second " (TIME)"

and " (DATE)" are the time and date of the last programmed

dosage to be taken. The printing of the message may be
activated by a subroutine which indicates when a predetermined
nuﬁber of dosages, such as four, rgmain to be taken which may
b/; determined by subtracting'the number of dosages taken?
which is stored in RAM 58, from the total number of dosages
programned to be taken which is determined by evaluation of

the programmed timer Stofed in the RAM 58. Alternatively, the
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printing of the message may be activated by evaluation of the
programmed times and gdates for taking the medication to
determine the next to the last date during which the
medication is to be takcn and causing the printing of the
message at some time during that date.

Another form of the information of Fig. 5(d) which
is printed is a mes:ige advising of when a scheduled visit is
to occur to a doctor or other health care personnel as set

forth in Table X below.
TABLE X

(DATE) (TIME)

AN APPOINTMENT IS SCHEDULED TO

VISIT HEALTH CARE PERSONNEL ON

(TIME) AND (DATE). CONSULT

VCUR APPOINTMENT SCHEDULE.
The first "(DATE)" and " (TIME)" is the current time and date
which is obtained from the RAM 58. At the time of storage of
the scheduled health care appointment as described beiow, the
control program has a subroutine which determines the actual
time(s) in advance of the scheduled appointment(s) at which
the printing cf Table X is to occur. The time(s) for
activating the prin£ing of Table X are then stored as actual
alarm times. The activation of the printing of Table X is
described below in conjunction with Fig. 10.

The information which is to be inserted in the areas

set off by parenthesis in Tables II-VII is stored in the
RAM 58 and is merged by the control program with the
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information stored in the ROM 56 when the printer 53 outputs
the messages in accordance with Tables II-IV.

Fig. 6 illustrates a memory map of the RAM 58. The
RAM 58 is used for the storage of the pzrson's history of the
taking of medications including those under the control of the
alarm of the present invention. The RAM 58 mey be provided
with a plurality of memory blocks 102 which are at least
equal in numper to the number of compartments 14 contained in
the housing 12 and in addition, provides storage for the
temperature, blood pressure and pulse rate functions 68, 70
and 72, respectively described, above, with regard to Fig. 4
and other body parameters such as weight and glucose level.
Each acknowledqmenf switch 34 may be associated with a
particular memory block 102 to compile In that memory block
the person's record of the taking of a particular mediation
from the compartment asscciated with the associated
acknowledgment indicator although other forms cf memory
allocation may be used. Additionally; the RAM 58 includes
additional storage locations 104 for storing other information
for programming or performing of the alarm functions including
the programming of the particular dosage intervals either
manually by the person or under the control of the automatic
programming mode described with reference to Figs. S(a) and

5(b), above.
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Figs. 7-12 illustrate a flowchart of the
microprocessor control program utilized by the
microprocessor 54 described akove with regard to Fig. 4.
While the example described below is a software based clock,
it should be clearly understood that the invention may also
use a hardware based clock. It should be understood that any
commercially available microprocessor may be used for
implementing the ccntrol program described in conjunction with
the flowchart. The program starts at point 209 where reset
and initialization occurs. The program proceeds to point 201
where an interruption routine is entered for updating the time
of the microprocessor based clock 18. The specific steps of
the interruption routine 201 are discussed, below, with regard
to Figs. 8-9. The interruption routine is run at a basic rate
of 100 Hz to update the clock function a* a 100 Hz rate. The
interruption program proceeds from point 228 to point 230
wh2re a 100 Hz input is received which is the basic rate for
updating the clock function. The receipt of each pulse causes
the updating of the clock function to occur. The program
proceeds to decision point 232 where a determination is made
if a command has been received to update the tim::. If the
answer is "no" at decision point 232, the program branches to
peint 234 where the program returns to the main program a%
point 202 to be described, below. If the answer is "yes" at
decision point 232, the program branches to point 236 where a

dete''mination is made if a command has been entered tn
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increment the seconds register. The program proceeds to
decision point 238 where a detérmination is made if the
seconds register is equal to 60. If the answer is "no" at
decision point 238, the program branches to point 234 where
the program branches back to point 202. If the answer is
"yves" at decision point 238, the program proceeds to point 240
where the seconds register is set to zero. The program
proceeds to point 242 where the minutes register is
incremented by 1. The program proceeds to decision point 242
where a determination is made if the minutes register is equal
to 60. If the answer is "no" at decision point 242, the
program branches to point 234 where the program returns to the
main program at point 202. If the answer is "yes" at decision
point 242, the program branches to point 244 where the minutes
fegister is set equal to zero. The program proceeds to

point 246 where the hours register is incremented by 1. The
program proceeds to decision point 248 where a determination
is made if the hours register is equal to 13. If the answer
is "no" at decision point 248, the program branches to

point 234 rhere a return is made to the main program at

point 202. If the answer is "yes" at decision point 248, the
program branches to point 250 where the hours register is set
equal to zero. The program proceeds to point 252 where the
day register is incremented by 1. The program proceeds to
decision point 254 where a determination is made if thas day

register is equal to 7. If the answer is "no" at decision
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point 254, the program branches to point 234 where a return is
made to the main program at point 202. If the answer is "yes"
at decision point 254, the program branches to point 256 where
the day register is set equal to zero. The program proceeds
to point 258 where the day of th» week is incremented by 1.
The day register is used for the activation of the display of
the day at point 26 of Fig. 2. The program proceeds to

point 260 where the date is incremented by 1. The program
proceeds to decision point 262 where a dstermination is made
if the date is equal to the last day of the month. If the
answer is "yes" at decision point 262, the program branches to
point 264 where *the month register is incremented. The
program proceeds then to point 234 wheéere the program branches
back to the main program aé'point 202, If the answer is '"no"
at decision point 262, the program branches to point 234 where
the program branches back to the main program at point 202.

At the end of each clock function update cycle the
program proceeds to block 202 to reenter the main program
where the position of the multiposition mode switch 28 or
equivalent of Fig. 2 is read. There are a plurality of mode
switch positions or equivalents which are actually read in the
different modes. Each switch position is used to call a

subroutine which is described in detail, below.
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The program proceeds to decision point 204 where a
determination is made if the multiposition mode switch 28 or
equivalent is in the zero mode. The zero mode provides a
built-in safety feature which prevents tampering with the
information which has been programmed into the microprocessor
by the program modes described below. When the multiposition
mode switch 28 is in the zero mode, the invention functions as
programmed to previde alarms for indicating when one or more
medications are to be taken under the program control while
automatically entering the identity of the medicine taken, the
time that it was taken and the date that it was taken into the
RAM 58 in response to the depressing of the acknowledgment
switch 34.

If the answer is "yes" at decision point 204, the
program proceeds to point 205 which represents the activation
of the routines for printing Tables I and VII discussed
above. The subroutine for printing of Table I is optionally
placed after point 204 in that its execution may alternatively
be through an assigned position of the multifunction mode
switch 28 or equivalent. If it is executed as part of
mode zero, the text of Table I is printed by the printer 53 by
reading the information of Table I which is stored in the
ROM 56 upon the initial entry into the mode zero subroutine
after programming of any new medication to be taken under the
control of the programmed clock. The purpose of the text of

Table I is to create a text which appears on the top of
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printout to correlate the actual identification of the
medications being taken with the compartments storing the
medication, as well as other pertinent information about a
medication regimen to be taken, such as, but not limited to
5 strength, dosage, frequency, the identification of the
attending physician and the purpose of the medication. The
subroutine for printing Table VII is entered only when the
medication clock of the present invention has been
disconnected from the external power source 75, which may be
10r either alternating current or direct current, such as a
12 volt system found in motor vehicles, after the initial
connection thereto and the activation of the programmed
times. The determination that the external power source has
been disconnected is made by monitoring the voltage level of

the input‘for external power (AC or DC). A first flag is set

upon disconnection from the external power after initial
'tes connection thereto and operation in any of the normal modes of
operation. The setting of the first flag causes the top
! .**, “DATE" and "TIME" of Table VII to be stored in the RAM 58. A
20 second flag is set when the external power source is
‘reéonnected which causes the babtom "DATE" and "TIME" of

Table VII to be stored in RAM 53. The setting of the second

2
% flag also causes a search to be made of the RAM 58 to fetch

the prcérammed alarm times for testing if any of the

25 medications should have been dispénséd by the generation of an
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alarm while the external power.source was disconnected end a
printout to be made of any missed dosages.

The program proceeds to point 206 where a
determination is made if it is ;ime to print a'meesage in
accordanee with Table IX for any of the medications which have
refiliable prescriptions that it is time'to.consider refilling
the prescription. As descfibed above, the deﬁermination may
be based uﬁon an identification of a predetermined number of
desages which are left to be taken ffom the total number of
programmed dosages or from a determination.of the date
immediately preceding the date that the last dosage is to be
taken. Also, other criteria douid 5e utilized for activating
the printing of the message of Table IX.

The program proceeds after decision point 206 to
point 207 where the programmeﬁ alarm times are retrleved from
the RAM 58. The program then proceeds to decision point 207
where a determination is made if the alarm is for an
appointment and matehee the current time. If the answer is
"yes" at decision p01nt 207' the program proceeds to -
point 207'' where the message of Table X is printed and the
program proceeds to point 208. If the answer is "no" at
decision point 207!, ﬁhe program then proceeds to decision
point 208.where a determination is made if in fact any c<f the
fetched alarh times for indicating the dispensing'of
medication matches the current time. If the answer is "no" at

decision point 208, the program proceeds to point 209 where
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each of the latches associated with the acknowledgment
switches 34 is read. If any of the latches has been set, the
identification of the medication in the compartment 14
associated with the medication which has been taken and the
time and date of taking each dosage is stored in the
appropriate block 102 of the RAM 58. The latches are reset
after they are read and the data has been stored in the

RAM 58. The program proceeds to point 210 (Fig. 11) where a
search is made of RAM 58 to determine if the general alarm
function of the clock has been set. The general alarm
function is the alarm function performed by a conventional
clock. The program proceeds to decision point 212 where a
determination is made if the time fetched at decision

point 212 is equal to the current time. If the answer is
"ves" at decision point 212, the program branches to decision
point 214 where a determination is made if the alarm 60 is

on. If the answer is "no" at decision point 214, the program
branches to decision point 216 to be described, below. If the
answer is "yes" at decision point 214, the program branches to
decision point 218 where the multiple tone audio alarm 60 is
activated. The program proceeds to decision point 220 where a
determination is made if the alarm 60 has been shut off. The
multiple tone audio alarm includes a switch contained within
the multiple tone audio alarm 60 of Fig. 4 which is used to
shut off the alarm and provide a signal to the microprocessor

signaling that the alarm has been turned off. If the answer
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is "no" at decision 220, the program proceeds to point 222
where the alarm is activated for a period up to 5 minutes.
After the elapsing of 5 minutes, the program will
automatically disable the alarm. The program proceeds from
point 222 to point 216 which is described, below.. If the
answer is "yes" at decision point 220, the program proceeds to
point 224 where the alarm 60 is shut off and the time of
activating the alarm is erased from memory: Tune program
proceeds from point 224 to point 216 where a determination is
made if the battery (not illustrated) is low. If the answer
is "yes'" at decision point 216, the program branches to

point 226 where the low battery indicator 46 is activated. 1If
the answer is "no" at point 216, the program branches to
point 202 (Fig. 7) described, above. If the answer is '"yes"
at decision point 208 (Fig. 10), the previously described
medication dispensing signal is produced and the program
branches to point 266 where the visual indicator 32 associated
with the compartment 14 which contains the one or more
medicines which are to be taken in response to the alarm is
activated. The location of the visual indicator 32 in
proximity to and associated with the compartment 14 which
contains the medication to be taken immediately informs the
person of the location of the medication to be taken upon the
pulsating of the particular visual indicator. The program
proceeds to point 268 where the multiple tone audio alarm 60

is activated. The program proceeds to point 270 where any

"
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remote alarm device is activated by the activation of a
transmitter to cause its activation. The program proceeds to
point 272 where data is transferred from the R?M 56 to a
conventional video display processor for the purpose of
generating a word message to be displayed at the bottom of the
person's television set by the generation of an appropriately
modulated RF carrier which is to be processed by the person's
television set. The program proceeds to point 274 where the
RF modulated carrier is outputted to the person's t.v. set.
The program proceeds to point 276 where the appropriatz speech
synthesis data stored in the ROM 56 is outputted tc the voice
synthesizer 64 to cause tie generation of a synthesized voice
message. If the alarm times have been programmed by the
person, a flag is set to cause the fetching of a standard
message from the ROM 56 such as "it is now time to take your
medicine in compartment numbef _". 1If, on the other hand, the
times for dispensing medication have been set by piogramming
in accordance with the code read by the code reader 50, the
speech synthesis information associated with the medication
information stored in one of the blocks 100 which is to be
dispensed is fetched and used for generating the synthesized
veice message. In order to identify the location in memory at
which the speech synthesis data is to be fetched, it is
necessary to read the code number with the code reader 50
which identifies the beginning address of the block of

programming information 100 in ROM 56. The program proceeds
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to decision pecint 278 (Fig. 11) where a determination is made
if the person has responded b the ~epressing of the
acknowledgiment switch 34 located in proximity to the

compartment 14 containing the medication which is to be

taken. If the answer is '"no" at decision point 278, the

‘program branches to point 280 where the multiple tone audio

alarm 60 is activated for a period up teo 5 minutes. If the
person acknowledges the taking of the one or more medications
stored in the compartment 14 associated with the viéuai
indicator 32_which.is-pulsaﬁing by activating the associated
acknowledgment switch 34, the multiple tone audio alarm is
immediately stopped. The multiple tone audio aiarh is
automatically shut off at the end of 5 minutes at point 283,
At point 285 a.print routine for printing the information of
Table III or IV, depending upon the number of dosages of the
medication which have been missed, is performed. ' The control

program inciudes a counter which is assigned to each of the

compartments 14. Each time the alarm function is activated to

signal that it ié time to take a dosage of one of the
medications, the counter is reset to zero. Each time the
progfam.proceeds to point 283, the counter assigned to the
compartment 14 which stores the medication is augmented by
one. When the count reaches one, the message of Table IIY is
printed out. When the count reaches two or more, the message
of Table IV is printed out. The program then branches to

point 202,
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If the answer is "yes" at decision point 278, the
program branches to point 281 where the pulsating light 32
associated with the compartment 14 which holds the medicine
which is to be taken and the multiple tone audio alarm 60 is
shut off. The program proceeds to point 282 where the
identity of the medication taken, the time of taking the
medication and the date of taking the medication is sent to
the R2M 58 for storage in the associated storage block 102 as
illustrated in Fig. 6. If the medication dicspensing times
have been programmed manually, the identification of the
medicine is by storage of the compartment number (1-6) 17 of
the compartment 14 holding the medication., 1If, on the other
hand; the dispenging times have been pfogrammed by the reading
of a coded beginning address of the block of programming
information 100 by code reader 50, the complete identification
of the medicine is stored as stored in the ROM location ioo.
The program then proceeds to point 284 where a print
subroutine is entered to cause the printer 53 to print the
message ©f Table II. The program then proceeds to point 210.
It is within the scope of the invention to permit a person
to request a printout of one or more of the individual storage
locations 102 up to the complete number of storage locations.

If the answer is "no" at decision point 204, the
program branches to point 288 where a determination is made if
the multiposition mode switch 28 or equivalent is in the first

mode. If the answer is "yes" at decision point 288, the
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program hranches to a subroutine at which the times_for
activating the alarm for each of the medicines to be dispensed
from the individual cohpaftments 14 is set. The program
proceeds to point 290 where the hour setting switch 38 is
depressed to seﬁ a display on the hours display of the time
indicator 20'of'thé desired hour of the activation of the
alarm functionf Each depressing of the switch 38 causes the
hour dispiayéd on the time display 20 to be increased. The
perﬁon'stopé tﬁe depressing of the hour display switch 38 at
the time that the desired hour is displayed on the time
displéy 20. The program proceeds to point 292 where the
minutes setting switch 40 is depressed to cause ﬁhe display of

the desired time in minutes at which the alarm fﬁnction for

the dispensing of a particular medicine is to be activated.
' Each time the switch 40 is depressed, the display of the

" minutes is increased. The person stops depressing the

switch 40 when the desired number of minutes is displayed on
the time display 20. The program pfocéeds to point 294 where
the person depresses the acknowledgment switch 34 associated
with the compartment 14 which is to store the medication which
is to be dispensed at the time thch has been set at

blocks 290 and 292. The program proceeds to point 296_where
the entry switch 42 is depressed once to cause the entering of
the desired code entered at step 295 as discussed above and

twice if the medication is one which is a refilliule
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prascription and it is desired to activate the printing of the
message of Table IX described sbove.

The program may proceed to point 297, which is
optional. Point 297 is used for correlating an actual
identification of a medication stored in the memory ROM 56
with the compartment 14 number which is to store the
medication. When an actual identification of a medication
stored in ROM 56 has been correlated wit% the compartment
numbeyr storing that medication, by ostional step 297 as
described below, the closing of the acknowledgment switch 34
associated with the compartment number to signal the taking of
that medication in any of the operational modes wil® zause the
actual medication identif;cation as stored in the RCH4 56 to
b2 printed in place -~f the text identifying a compartment
number in the Takles II-IX. The control program uses the
signal from the closing of the acknowledgment switch 34 from
the compartment which stores a medication as a pointer to the
address in ROM 56 where the identification of the medication
is stored which has been correlated with the compartment
storing the medication. The identification of each medication
including at least the geéneric name orx brand name and further
optional information such as the dosage and frequency of
taking the medication is stored in a block of the ROM 56 which
is addressed by a two or three digit code which is entered by
an input device 74 such as a num2rical keypad. The person

identifies the code of the me#ization by matching the
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information provided with the medication (either from the
prescription or from -ottles of over-tie-counter medication)
with a printed list which correlates the code with a
particular medication. For example, if a person was to take
aspirin in a 5 mg. size, the printed list would be checked
which preferably is alphabetical to find aspirin in a

5 mg. size. The code associated witih aspirin is entered which
provides the address in the ROM 56 for retrieving all
pertinent information about aspirin. Thereafter, when aspirin
is taken on demand, the identification of the medication will
print out aspii*n 5 mg. and other infcrmation associated
therewith. The program proceeds to point 202 as previously
described.

If the answer is "no" at decision point 288, the
program proceeds to decision point 298 where a determination
is made if the multigosition mode switch 28 or equivalent is
in the second mo¢e. If the answer is "yes" at decision
point 298, the program branches to a subroutine for setting
the time to activate the general purpose alarm function of the
timing device contained within the microprocessor 54. The
program proceeds to pri~t 300 where the hours setting
switch 32 is activatec in the manner previously described in
conjunction with i.tock . .J. The program proceeds to point 302
where the minutes setting switch 40 is activated in the manner
previously described in conjunction with block 292. The

program proceeds to point 304 where the entry switch 42 is
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closed to cause the entry of the desired t:ime fcr activating
the general alarm function in the RAM 58. The program
proceeds to point 202 as previously described.

’ If the answer is '"no" at decision point 298, the
program branches to decision point 304 where a determination
is made if the multiposition mode switch 28 or equivalent is
in the third mode. If the answer is "yes" at decision
voint 306, the program branches to a subroutine for setting
the correct display time. The program proceeds to point 308
where the hours setting switch 38 is activated in a manner
analcgous to that previously described in conjunction with
points 290 and 300. The program proce@ds to point 310 where
the minute switich 40 is activated in a manner analogous *o
that described in conjunction with points 292 and 302. The
prograi proceeds to point 312 where the entry switch 42 is
closed to cause thé entry of the desired time into the RAM
memory 58. Tha program proceeds to point 202 as previously
described.

If the answer is "no" at decision point 306, the
program branches to decision point 314 where a determination
iz made if the multipositionr mode switch 28 or equivalent is
in the fourth mode. If t.: answer is "yes" at decision
point 314, the program branches to a subroutine for setting
the desired month and date. The program pioceeds to point 416
where the month setting switch 38 ia activated to set the

desired month in a manner analpbgous to the setting of hours
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described at pcints 290, 300 and 308. The program proceeds to
point 318 where the desired date is set by the depressing of
the date setting switch 40 in a manner analognus to the
setting of the desired minutes as described at points 292; 362
and 310. The program proceeds to point 320 where the entry
switch 42 is cli.:ied to cause the storage of the desired month
and date in the RAM 58. 'Thé program proceeds to point 202 as
previously described.

If the answer is "no" at decision point 314, the
program branches to decision point 322 where a determination
is made if the multiposition mode switch 28_or_eqﬁivalent is
in the fifth méde. If the answer is "yes" at decision
point 322, tha'program branches to a subroutine which permits
the display of the next alarm function foriindicating thaﬁ a

medication is to be taken which is located in a particular

- compartment 14. The program proceeds to point 324 where the

switch 36 is depressed to cause a_display on the time
dispiay 20 of +° time of the hext alarm function indicating
that a medicat:= 1is to be taken. The'progrém proceeds to
point 202 as previously described.

| If the answer is "no" at decision point 322, the
program proceeds to decision point 326 where a determinaticn
is made if the multipositicn mode switch 28 or equivalent is
in the sixth position. If the answer is "yes" at decision
point 326, the program-branches'to:a subroutine for settirg

the desired day of the day dispiay 26. The program proc&eﬂs
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to point 328 where the switch 40 is depressed to set the
desired display of the correct day. Each time the switch 40
is depressed, the day is augmented by 1. When the desired day
is displayed on the day display 26, the multiposition mode
switch 28 or equivalent is changed to another position to
enter another mode of operation. The program proceeds to
point 202 as pre@iously described.

If the answer is "no" at decision point 326, the
program proceeds to decision point 330 where a determination
is made if the multiposition mode switch 28 or equivalent is
in the seventh mode. 1If the answer is "yes" at decision
point 330, the ‘program branches to a subroutine for reading
the person's blood pressure by the activation of the blood
pressure monitor 70. @ The program proceeds‘to point 332 where
the person connects the blood pressure sensor to permit the
taking of a reading. The program proceeds to point 334 where
the entry switch 42 is closed to cause entry of the blood
pressure reading which has been read into the part "b" of
sections 102 the RAM of Fig. 6 as illustrated at point 336.
The program proceeds to point 202 as previously described.

I1f the answer is '"no" at decision point 330, the
program procéeds to decision point 338 where a determination
is made if the multiposition mode switch 28 or equivalent is
in the eighth mode. If the answer is "yes" at decision
point 338, the program branches to a subroutine for causing

the pulse rate of the person to be monitored. The program
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proceeds to point 340 where the pulse rate monitor is
connected to the person. The program proceeds to point 342
where the entry switch 42 is closed to cause the storage of
the pulse rate which has been read in the part "c" of memory
sections 102 of Fig. 6 as illustrated at point 334. The
program proceeds to point 202 as previously described.

If the answer is "no" at decision point 338, the
program proceeds to decision point 346 where a determination
is made if the multiposition mode switch 28 or equivalent is
in the ninth mode. If the answer is "yes" at decision
point 346, the program branches to a subroutine for reading
the person's temperature. The program proceeds to point 348
where the temperature monitor is used by the person to take a
reading of the person's temperature. The program proceeds to

point 350 where switch 42 is closed to cause the storage of

the temperature reading in part "a" of memory sections of 102

of Fig. 6 as illustrated at point 352. The pfogram‘proceeds
to pdint 262 as previously described;

It should be understood that an additional operating
mode identified by the position of the multiposition mode
SWifch‘zs or equivalent is proVided for the feading of each
body parameter. |

If the answer is "nq" at decision point 346, the
program proceeds to decision point 354 where a determination

is made if the multiposition mode switch 28 or equivalent is

in the tenth mode. If the answer is "yes" at decision
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point 354, the program branches to a subroutine which causes
the reading of a coded address contained on or in conjunction
with a person's prescription is as illustrated in Fig. 3 by
the code reader 50. As stated above, the code is the
beginning address of the block of information 100 to be used
for programming each dosage time of a particular commonly
prescribed medicine. The program proceeds to point 356 where
the code reader 50 is initial. to permit the reading of the
code. As described above, preferaxly the code reader is a
commercially available reader designed for reading the
universal bar code. The program proceeds to point 358 where
the address which has been read by the code reader 50 is
inputted to the microprocessor to permit the fetching from the
ROM 56 of the desired programming information in one of the
blocks 100 as described above ifi sanjunction with Figs. 5(a)
and 5(b). The program proceeds to point 360 where the
beginning memory address of the block 100 in the ROM 56 is
read which is addresed by the number which has been read by
the code reader. The program proceeds to point 362 where the
programming informaticn which has been read from the addressed®
block 100 in the ROM memory 56 is entered into {he RAM

memosy 58 and the desired times for taking that medication are
programmed in a manner analogous to the person activated
subroutinest described above with regard to the setting of the
time for activating the alarm function to indicate that a

medication should be take’. Further in accordance with
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this mode of operation, incompatibility between medications
can be checked prior to operation. Each location 100 of the
ROM 56 can be programmed to store the identification of other
medications which should not be taken in conjunction with the
particular medication stored at the location. The storage of
the identification of incompatible medications can be by the
address 100 of Fig. (a) such as "1", "2", etc. Then a
comparison step can be made such that the number of the
medications which are already programmed to be taken as stored
in the ROM 56 can be compared with the medication to be taken
in accordance with the stored programming information stored
in one of the memory blocks.. When an incompatibility is
detected between previously programmed medications and the
medication to be taken, an alarm may be activated and the
incompatibility can be entered into the RAM data base.

The choice ©f the medications which are to be
included within the ROM 56 to implement the programming
feature activated by the reading of the beginning memory
address of a particular block of programming information 100
by the code reader 50 is a matter of choice which ultimately
is only limited by the amount of memory available in'ROM 56.
As a practical matter, approximately the top 100 prescriptions
account for approximately 70% of the prescriptions being
written. Additionally, there are approximately 600 base
medications which are prescribed and approximately 25,000

different brands of prescription medicines. Thus, in
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accordance with the invention, the number of medications
which are stored in the ROM memory can be chosen from the
commercially available base medicines. The pharmacist filling
the prescription controls the programming of the times for
administration of a particular medicine by the encoding of the
beginning address of the block of programming information 100
on or in conjunction with the address in the ROM 56 at which
is found the identification of the medication including size
of dosage, the times for dispensing dosages or time between
dosages, the number of dosages to be taken and the appropriate
data for creating a voice synthesized message of instructions
for taking the medication. In the preferred form of the
invention, the pharmacist will utilize a universal bar code
generator for encoding on the side of the prescription
container or on the top thereof the beginning memory address
of the block of pragramming information 100 in the ROM 56 at
which the date for programming that particular medication is
stored. It is only necessary to store medication
identifications and times for taking of dosages for generic
brands of the medication for the reason that the voice
synthesized message does not have to identify the particular
brand name or its generic identification. Thus,; if the
physician writing the prescription requires that it be filled
with a brand name, the pharmacist needs to only encode with
the universal bar code writer or an equivalent code generator

the beginning address in the ROM 56 of the block of
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programming information 100 where the appropriate generic
medication programming date is stored.

When the dispensing of medication is programmed in
accordance with the programming information stored at the
blocks 100 in the ROM memory 56, the actual times at which
medication is to be taken can be see in either of two ways.
In the first way, especially in the case of medications
which must be taken around mealtime, the times for taking the
medication which are stored in the memory may be set at times
at which persons conventionally would be eating if they follow
a normal meal schedule. In the alternative, the storage
location associated with each medication will store the
interval between which dosages of the medication are to be
taken. The actual time for taking each dosage of the
medication is determined by the first dosage being taken at
the time that the code reader 50 reads the beginning address
of the block of programming data 100 in the ROM 56 with the
subsequent times being determined by the adding of the .
interval between dosages to the time of the first dosage. 1In
either way, the total number of dosages which is stored in
the addressed storage location 100 in the ROM 56 which
is associated with the particular medication is monitored by a
software counter which is associated with each of the storage
locations 102 of the medications 1-N of Fig. 5. The number of
dosages which has been taken which is stored in the memory

section 102 associated with that medication is compared with
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the counter value. When the total number of dosages to be
taken is equal to the number which has actually been taken,
the dosage schedule which is stored in the RAM 58 is
preferably erased. However, the dosage history may be
retained depending on memory capacity for any desired time
interval.

At any time during the alarm cycle in either the
mode where the person programs the dosage intervals or where
the programming is done in response to the reading of
programming from the ROM 56, the person's entire dosage
history may be outputted to form a copy of the history which
is outputted by the printer 53. Additionally, the same
outputting capability may be provided with respect to the body
parameters such as temperature, blood pressure and pulse rate
storage functions described above.

In position 10 of the multiposition mode switch or
equivalent the code reader 50 automatically programs the times
for taking a medication by reading the information for
programming directly from the coding contained on the
prescription container or provided in conjunction with the
prescription instead of obtailning it from a ROM. With this
embodiment, the coded information read by the code reader 50
is decoded by the microprocessor 54 and used to automatically
program the times for taking the medication in a manner

analogous to that described for the manual programming of the
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times for taking medication as described with ireference to
points 288-296 of Fig. 7.

Additionally, the printing of the information of
Table I may be performed in an on demand basis by the
providing of a separate mode enterable through the multiple
position mode switch 28 or eguivalent. 1In this case, the
program proceeds to decision point 364 wheére a determinacion
is made if the multiposition mode switch 28 or equivalent is
in position 11. 1If the answer is "yes", the program proceeds
to point 366 whers a print routin. is executed to print out

the text of Table 1. Any suitable print routine may be

utilizw=d. The program then returns to peoint 202.

When taking medications of either a prescription or
nonprescription “ype on an as needed basis or ahead of
scheduled time dgring the operation of the programmed alarm,
one ambodiment of the invention permits the inputting of
acknowledgement signals from the acknowledgment switches 34 in
response to an alarm or upon the patiznt's own volition. This
mode of operation has the potential disadvantage that any
closing of an acknowledgement switch 34 (point 209 of YFig. 10)
is resordsed as a taking of a medication. It is thus possible
that erroneous inputs could occur by the accidental closing of
an acknowledgment switch 34 or by a child playing with the

acknowledgment switches.
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An additional mode may by added to permit the
recording of the taking of only m~ndications on an as needed
basis. In this mode, the program proceeds to dacision
point 368 where a cdetermination is made if the multiposition
mode switch or equivalent is in position 12. If the answer is
"yves" at decision point 368, the program proceeds to point 370
where the program continually monitors each of the latches
associated with the acknowledgment switches 34 to determine if
any acknowledgment:s have been received in a manner analogous
to step 209 of Fig. 10. Depending upon which type of as
needed medicatisn is taken (general assigned categories or
miscellaneous as discussed above), the printer causes the
message of Table V or Table VI to be printed upon the closing
of an acknowledgment switch 34. It should be noted that thz
programmable timer may be operational in this mode to signal
scheduled appointments to health care personnel and to print
out the message of Table X in advance of the scheduled time.
The program then returns to the main program at point 202.

The medication clock of the present invention has
the capability of permitting medications which are to be taken
under the control of the programmed clsck to be taken ahead
of scliedule by the entry into a separate mode. The program
proceeds to decision point 372 where a determination is made
if the multiposition mode switch 28 or equivalent is in
position 13. If the answe; is "yes" at decision point 372,

the program proceeds to point 374 where the program
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continually_moﬁitors each of the acknowledgment switches 34 in
a manner analogoué to step 209 of Fig. 10 to determine which
medication is being taken. The c¢losing of one of the
acknowledgmént switches 34 causes the information of
Table VIII.to.be printed and thie alarm function to be disabled
for the Adosage(s) which was taken ahead of schedule. It
should be hote& that the programmable timer may be ope-ational
ia this.mode to signal scheduled appointménté to health care
personnel and %o print out the message of Table X in advance
6f the scheduled time. The program then returns to the main
program at point 202. |

If the answer 1s "no" at decision poin% 372, the
program proceeds to decision pbint 376 where a determination
is made if the multiposition mode switch 28 or equivalent is
in position 14. Position 14 is used for the programming of
the time and dafe of scheduled appointments to visit health
czare personnel, . If the answer.iS'"yes" at decision pdint 376,
the program proceeds to point 378 where the time and date of
each scheduled doctor's appcintment is programmed. Point 378 .
is representative Cf'stéps 290, 292 and the depressiﬁg of the
switch 42 for the first time at point 296 in Fig. 7. The
time and date of é series of appointments afe prograrmed by
the repeating of ﬁhe.aforementioned steps 290, 292 and 296.
If the answer is "no" at dacision point 375, the program #len

returns to the main program at point 202.
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Moreover, mode zero may b2 modified to permit

operation in response to only programmed alarm operation.

Thus in mode zero, no response would be made to acknowledgment

signals from the acknowledgment switches 34 which are not in

5 response toc the activation of an alarm oy the programmed
clock 54.
While the invention has been described in terms of

ve o its preferred embodiment, it is intended that numerous
° ® ©°
4 ee ] : (] (] .
v oe modifications may be made therei: without departing from the
e o ®
anda s
o 10 spirit and scope of the invention as defined in the appended
v Tecn
o oa claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

clafmexx

1. A medication clock comprisiig:

(a) = a plurality of compartments with each
compartment being separately usable for holding one or more
medications to be taken by a person, the medications being
chosen from medications which rave individual dosages to be
taken at specific times, and medications to be taken on an as
needed basis;

(b) a programmable timing means which produces
a medication dispensing signal indicating the time that one or
more ‘medicatiéns is to be taken at specific times;

| (c‘) means, responsive to the medication
dispensing signal produced by the programmable u.aing means,
for producing an alarm for alerting the perscn that it is time
to take a medication located within one of the compartments;

| (d) means, located in proximity to each of said
c.ompartments, which are separately activable by the person for
producing an acknowledgment signal that any one of the
medications stored in one of the compartments has been taken

by the person in response to an alarm and that any one of the

‘medications has been taken on an as needed basis;
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(e) a memory, coupled to the programmable
timing means and to the means for producing an acknowledgment
signal, for storing the time of oncurrence of each
acknowledgment signal produced by one of the means for
producing an acknowledgment signal and an identification of
the medication taken from one of the compartments and for
storing the time of accurrencé of each dosage of medication
and an identification of the medication taken on arn as needed
basis;

(£) record producing means, coupled to the
memory, for providing a dosage record of the stored
identification of the medication and time of each dosage
of medication taken by the person for each of the medications
being taken by the person under the coritrol of the
programmable timing means in response to an alarm and an
identification and time of each dosage of medications taken by
the person on an as needed basis; and

(g) control means, including mode selection
means having at least two selectable modes of operation, the
first mode being used for recording an identification and the
time of taking of dosages of medications taken on an as needed
basis and the second mode being used for recording an
identification and the time of taking dosages of medications

taken in response to the programmable timing means.
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2. A medication clock in accordance with claim 1
further comprising:
| (a) a read only memory having a plurality of
stored identifications of medication which are stored at
addressed locations within the read only memory;

(b) means for entering a code for correlating
an identification of a medication stored in the read only
memory with one of the plurality of compartments which is to
store the medication; and wherein

(c) the cortrol means causes the storage in the
memory, at the time of generation of an acknowledgment signal
from a means for producing an acknowledgment signal in
proximity to a compartment, of the identification of the
medication stored in the read only memory which has been
correlated with the compartment in proximity with the means

for producing an acknowledgment signal.

3.. A medication clock in accordance with claim 1
wherein:

(a) the control means has a third selectable
mode used for programming the programmable timing means with
the time and date of a scheduled appointment with health care
personnel; and

(b) the programmable timing causes the record
producing means to produce a message advising of a scheduled
appointment in advance of the time and date of the scheduled
appointment.
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4. A_,medication clock in accorciace with claim 1
further cdmprising;

(a) a memory for storing a general
classification of medication assigned to one or more of the
comparf_.ments; and wherein

| (b) when said mode selection m_'ean.s is in the

first mode, said control means causes said record producing

means 1.0 print put the general classification of medication

which has been assigned to a compartment when an
acknowledgment signal is generated by the means for producing
an acknowledgment associated with the compartment storing a

medication which has been taken on an as needed basis.

5. A medication clock in accordance with claim 1

wherein the record producing means is a printer.

6. A medication clock in accordance with claim 1

wherein: |

(a) the programmable timing means also produces )
an indication of the date that each dosage is to be taken; and

(b) the date of occurrence of eaéh |
acknowledgment Siqhal-. is stored in the memory for storing the
time of occurrence of each acknowledgment signa_l and is
provided as parf. of the dosage record by fhe record producing

means.
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7. A medication clcck in accordance with claim 1
wherein:

(a) each of the means located in proximity to
each of the compartments for producing an acknowledgment
signal has an associated latch coupled thereto for storing an
acknowledgment signal produced thereby; and

(b) the programmable timing means cyclically
reads each of the latches and when any one of the latches
which is read has been set by the producing of an
acknowledgment signal, the programmable timing means causes
the storage of a time and date of when a medication was taken
from a compartment associated with the set latch and an
identification of the medication which was taken and

thereafter resets the latch.

8. A medication clock in accordance with claim 1
wherein:

(a) said programmable timing means monitors the
time between the inifiation of an alarm signal and when an
acknowledgment signal is generated in response to the alarm;
and

(b) the record producing means provides a
record of the identification of a medication taken from one of
the compartments and the time that the medication was taken
upon the generation of an acknowledgment signal by the means
for producing an acknowledgment signal in proximity with the
compartment which contained the medication that was taken,
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and, in response to the programmable timing means, provides a
record that a medication located in one of the compartments,
whic't was to be taken in response to an alarm, was not taken
within a predetermined time measured from the beginning of the

alarm.

9. A medication clock in accordance with c¢laim 8
wherein:

(a) the programmable timing means produces an
indication when two or more successive dosages of a medication
have been missed; and

(b) . the record producing means, in response
to the programmable means producing an indication that twe or
more successive dosages have buen missed, produces a message
for a person to seek assistance prior to taking the missed

dosages of medication.

10. A medication clock comprising:

(a) a plurality of compartments with each
compartment being separately usable for holding one or more
medications t¢ be taken by a person, the medications being
chosen from medications which have individual dcsages to be
taken at programmed times and individual dosages to be taken

ahead of a programmed time;
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(b) a programmable timing means which produces
a medication dispensing signal indicating the time that a
person is to take ore or more medications to be taken at
programmed times;

(c) means, responsive to the medication
dispensing signal produced by the programmable timing means,
for producing an alarm for alerting the person that it is time
to take a particular medication;

(d) means, located in proximity to each of
said compartments, which are separately activable by the
person for producing an acknowledgment signal that any one of
the medications stored in one of the compartments has been
taken including medications taken by the person in response to
an alarm and medicztions taken without &n alarm ahead of a
programmed time;

(e) a memory, coupled to the programmable
timing means, for storing an identification of each medication
taken arnd the time of taking each dosage of each medication as
signalled by the occurrence of an acknowledgment signal by one
of the means for producing an acknowledgment signal and
for storing the time of occurrence of each dcsage of
medication and an identification of the medication taken
ahead of the programmed time;

(£) record producing means, coupled to
the memory, for providing a dosage record of the stored

identification of th~. madication taken and time of each

75




5;'

34
35
36
37
38
39
40
41
42

43

41
45

dosage of medication taken by the person which is stored in
memory for each of the medicationé téken under the control of
the programmable timing means in response to an alarm and an
identification and time of each dosage of the medications
takén without an alarm aheéd 6f the programmed time; and

| (g) control means, including mode selection
means having’at least two modes:of operation, the first mode
recording an identificétion and the time of taking each dosage

of the medications taken and the second mode recvrding an

~identification of the medication and the time of taking of

each dosage of médications taken in response to the

programmable timing means.

11. A medication clock in accordance with claimflof
further comprising:

(a). a read only memory having.a plurality of
stored identifications of medication which are stored at
addressed locations within the read only memory:

(b) means for entering a code for correlating
an identification of a medication stored in the read only

memory with one of the plurality of compartments which are to

" store the medication; and wherein

(c) the control means causes the storage in the
memory, at the time of generation of an acknowledgment siqnal
ffom a means for producing an acknowledgment signal in
proximity to a compartment, of the identification of the
medication stored in the read only memory which has been
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correlated with the compartment in proximity with the means

for producing an acknowlede: *nt . .gnal.

12. A medication clock in acesrdance with:claim 10
wherein:

'(aj the control means has a third_selectable
mode used for programming the programmable timing means with
the time and date of a scheduled appointment with healih care
persbnnél} and

| (b) the programmable timing causes the record
producing means to produce a ressage advising of a scheduled
appbinfment in advance of the time and date of the scheduled

appointment.

13. A medication clock in accordance with claim 10
wherein:
when a dosagé of a medication is taken ahead of
the programmed time, said programmable timing means disables
the generation of Ehe.medication dispensing signal which was
to be generated at thi specific time that the dosage which was

taken ahead of schedule was to be taken.

14. A medication clock in accordance with #laim 10

wherein the record producing means is a printer.
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15. A medicatior clock in accordance with claim 10
wherein:

(a) the programmable timing means ilso produces
an indication =f the date that each dosage is to be taken; and
(b) the date of occurrence of each
acknowledgment signal is stored in the memory for storing the
time of occurrence of each acknowledgment signal and provided

as part of the dosage record by the record produr:ing means.

16. A medication clock in accordance with claim 10
wherein:

(a) each of the means located in proximity to
each of the compartments for producing an acknowledgment
signal has an associated latch coupled thereto for storing an
acknowledgment signal producad thereby; and

(b) the prcgrammable timing means cyclically
reads each of the latches and when any one of the latches
which is read has been set, the programmable timing means
causes the storage in the memory of a time and date when a
medication was taken from a compartment associated with the
set latch and an identification of the medication which was

taken and thereafter resets the latch.

17. A medication clock in accordance with claim 10

wherein:

(a) said prugrammable timing means monitors

the time between the initiation of an alarm signal an¢ when an
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acknpwledgment signal is generated in response to an alarm;
and |

(b) the record producing means provides a
record of the identification of a medication taken from one of
the compartments and the time that fhe medication was taken
upon the generation of an ackn.wledgment signal by the means.
for producing an acknowledgment signal in proximity with the:
compartrent which contained ﬁhe madication that was taken,
and, in response to the programmable timing means, provides a
record that a “.wedication located in cne of the compartments,
which was to be taken in response to an alarm, was not taken
within a predetermined time measured from the beginning 2f the

alarm.

18. A medication clock in accordance with'cléim 17

wherein:

‘(a) the programmable timing means produces an

indication when two or more successive dosages of a medication

ha&e been missed; and

(b) the record producing means, in respxnse
to the programmable means producing an indication that two or
more successive dosages have baen'miésed, produces a messade
for a person to seek assistance prior to taking the missed

dosage of medication.
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19; A medication clock comprising:

(a) & plurality of compartments with éach
compartment being separately usable for holding one or more
medications to be taken by a person; |

"(b) a programmable timing méané which produces

a medication dispensing signal indicating the time that a

person is to take one or morc medications to be taken at

specific times and an indication that a.dosage of medication
has not bezn taken in response to a medication dispensing
signal;

(c) means, responSivé to the medication
dispensing signal produced by the programmable timing means,
to produce an alarm for alerting the person that it is time to
take a particular medication; |

(d) means, located in proximity to each of
said compartments, which are separately activable for
producing an acknowledgment signal that any one of the
medicaticns stored in one of the compartments las been
taken:; |

(e) a memory, coupled to the programmablé
timing means, for storing an identification of each medication
taken and thé time and date of taking each dosage of emach
medication as signalled by the occurrence.of-an'acknovledgment
signal by one of the means for producing an acknowledgment

signal} and further storing an identification and the time
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that a dosage of a medication was not taken in response to the
medication digpensing signal; and

(£) record producing means, coupled to the
memory, for providing a dosage record of the stored
identification and the time of taking each dosage of
medication taken for each of the medications being takasn, arid
an identification and the tire that each dosage was missed

(@ contra\ means For ~ontroling the.

"MeAdicabian Aock
20. A medication clock in accordance with claixn 19

further comprising:

(a)- a read only memory having a plurality of
stored identifications of medicacion which are stored at
addressed locations within the read only wmemory:

(b) means for entering a code for correlaéinq
an identification of a medication stored in the read only
memory with one of the plurality of compartments which is to
store the medication; and wherein

(¢) the control means causes the storage in the
memory, at the time of generation of an acknowledgment signal
from a means for producing an acknowledgment signal in
proximity to a compartment, of the identification of the

medication stored in the read only memory which has been

. 'correlated with the compartment in proximity with the means

for producing an acknowledgment signal-:
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21. A medication clock in accordance with claim 19
wherein:

(a) the control means has a third selectable
mode used for programming the programmable timing means with
the time and date of a scheduled appointment with health care
personnel; and

(b) the programmable timing causes the record
producing means to produce a message advising of a scheduled
appointment in advance of thg time and date of the scheduled

appointment.

22. A medication clock in accordance with claim 11

wherein the record producing means is a printer.

23. A medication clock in accordance with claim 19
wherein:

(a) the programmable timing means also produces
an indication of the date that each dosage is to be taken; and
(b) the date of occurrence of each
acknowledgment signal is stored in the memory for storing the

time of occurrence of each acknowledgment signal and is
provided as part of the dosage record by the record producing

means.

82




w N -

.} [ [
N o (&

[
w

11
12
13

24. A medication clock in accordance with claim 19
wherein:

(a) each of the means located in proximity to
each of the compartments for producing ar. acknowledgment
signal has an associated latch coupled thereto for storing an
acknowledgment signal produced thereby: and

(b) the programmable timing means cyclicall§
reads each of the latches and when any one of the latches
which is read has been set, the programmable timing means
causes the storage in the memory of a time and date of when a
medication was taken from a compartment associated with the
set laich and an identification of the medication which was

taken and thereafter resets the latch.

25. A medication clock in accordance with claim 19
wherein:

(a) said programmable timing means monitors
time between the initiation of an alarm signal and when an
acknowledgment signal is generated in resporse to an alarm;
and

(b) said record producing means provides a
record of the identification of a medication taken from each
one of the compartments and the time of the generation of an
acknowledgment signal by the means for producing an
acknowledgment signal in proximity to the compartment which
contained the medication that was taken, and, in response to
the programmable timing means, provides a record that a
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medication located in one of the compartments, which was to
be taken in response to an alarm, was not taken within a

predetermined time measured from the beginning of the alarm.

26. A hedication clock in accordance with claim 11
wherein:

(a) .the programmable timing means produces an
indiéaticn.when two or more successive dosages df a medication
have buen missed; and

(b) the record producing means, in response
to the programmable means producing an indicétion that two or
more successive dosages have been missed, produces a message
for_a person to seek assistance prior to taking the missed

dosages of medication.

27. A medication clock in accordance with claim 26

wherein the assistance is for a health care professional to be

consulted prior to taking any of the two or more missed

dosages.

28. A mediCation.clock for dispensing one or more
medications chosen from medications which have individual
dosages to be taken by a pefson at spicific times, comprising:

(a) programmable timing means for signalling
the times that dosages of one or more medications to be taken
and signalling when two or more successive dosages of a

medication have been missed;
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- (b) means, responsive to the signal produced
by the programmable timing means that a medication is to be
taken et a specific time, for producing an alarm for alerting
the person that it is time to take a particular medication;

' ~(¢) nmeans, activeble by the person, for
producing an acknowledgment signal .ti\at any one of the

medications has been taken in response to an alarm, a distinct

acknowledgment signal being produced for each of the

medications being taken;

(d) a memory, coupled to the programmable
timing means for storing the time of occurrence of each of the
acknowledgment signals and an identification of the mediCations
which was taken and for storing when two or more successive
dosages of a medication were missed an identification of each
medication and the times of the missed dosages; and

(e) record producing means, coupled to the
memory, for prov1d1ng a dosage record of the stored
identification of the medication, and time of each dosage of
medication taken for each of the medications being taken in
response to the alarm and for providing a hessage when two or
more. consecutive dosages of a medication have been missed

_ 3) control meany For Lb\r\tv‘e\\\hs £\e
mMmedvcaklt o aAOc$<
29. A medication clock in accordance with claim 28

wherein the message further indicates that assistance should

be sought from health care personnel.
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30. A medication clock in accordance with claim 29
wherein the memory further stores the date of each

acknowledgment signal.

31. A medication clock in accordance with claim 29

wherein the record producing means is a printer.

32. A medication clock in accordance with claim 29
further comprising:
(a) a read only memory having a plurality of

stored identifications of medication which are stored at

 addressed locations within the read only memo'ry;..

(b) means for entering a code for cbrrelating
an idehtification of a medication stored in the read only
memory with ore of the plurality of compartments which is to
store the medication; and wherein |

(c) the control means causes the storage in the

memory, at the time of generation of an acknowledgment signal

" from a means for producing an acknowledgment signal in

proximity to a compartment, of the identification of the
medication stored in the read only memory which has been
correlated with the compartment in proximity with the means

for producing an acknowledgment signal.
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33. A medication clock in accordance with claim 29
wherein:

(a) the means located for producing an
acknowledgment signal has an associated latch coupled thereto
for storing an acknowledgment signal produced thereby; and

(b) the programmable timing means cyclically
reads each of the latches and when any one of the latches
which ‘is read has been set, the programmabile timing means
causes the storage in the memory of a time and date of when a
medication was taken and an identification of the medication

which was taxen and thereafter resets the latch.

354. A medication clock in accordance with claim 28
wherein:

(a) said programmable t:iming means monitors
the time between the initiation of an alarm signal and when an
acknowledgment signal is generated in response to an alarm;
and

(b) said record producing means functions to
provide a record of the identification of a medication taken
and the time that the medication was taken upon the generation
of An acknowledgment signal by the means for producing an
acknowledgment signal, and, in response to the programmable
timing means, functions to provide a record that a medication,
which was to be taken in response to an alarm, was not taken
within a predetermined time measured from the beginning of the
alarm.
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35. A medication clock comprising:

(a) a plurality of compartments with each
compartment being separately usable for holding one or more
medications to be taken by a person;

(k) a programmable timing means which produces
a medication dispensing signal indicating the time that a
person is to take one or more medications to be taken at
specific times;

(c) means, responsive to the medication
dispensing signal produced by the programmable timing means,
for producing an alarm for alerting the person that it is time
to take a medication located within one of the compartments;

(d) means located in proximity.to each of said
compartments which are separately aétivable by the person for
producing an acknowledgment signal that any one of the
medications stored in one of the compartments has been taken;

(e) a memory coupled to the programmable
timing means for storing the time of occurrence of each
acknowledgment signal produced by one of the means for
producing an acknowledgment signal and an identification of
the compartment in proximity therewith and for storing
prerecorded information to be used for correlating an actual
identification of the medications being taken with the
compartment number which is recorded with each acknowledgment

signal; and
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(£) reccrd producing means, coupled to the
memory, for providing a record of the prerecorded information
permitting a correlation to be made between the actual
medication being taken and the compartment number within which
the medication is being stored and a dosage record of the
identificaticn of the compartment storing the medication, and
time of each dosage of medication for each of the medications
being taken b)é%t\;hizeﬁzsir;\ e Son C.cr\\l\"o\\\;ﬂei e

mMmedicatisn c\eck,
36. A medication clock in accordance with claim 35
wherein:

(a) the programmable timing means also produces
an indication of the date that each dosage is to be taken; and
(b) the date of occurrence of each
acknowledgment signal is stored in the memory for storing the

time of occurrence of each acknowledgment signal and is
provided as part of the dosage record by the record producing

means.

37. A medication clock in accordance with claim 35
wherein:
(a) said programmable timing means monitors the
time betwean the initiation of an alarm signal and when an

acknowledgment signal is generated in response to the alarm;

and
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(b) the record producing means provides a
record of thé identification of a medication taken from one of
the compartments and the time that the medication was taken
upon the generation of an acknow®adgment signal hy the means
for producing an acknowledgment signal in proximity with the
compartment which contained the medication that was taken,
and, in response to the programmable timing means, provides a
record that a medication located in one of the compartments,
which was to be taken in response to an alarm, was not taken
within a predetermined time measured from the beginning of

the alarm.

38. A medication clock in accordance with claim 35

wherein the record producing means is a printer.

39. A medication clock in accordance with claim 38
wnerein:

(a) the programmable timing means produces an
indication when two or more siuccessive dosages of a medication
have been missed; and

(b) the record producing means, in response
to the prmgrammable means producing an indication that two or
more successive dosages have been missed, produces a message
for a person to seek assistance prior to taking the missed

dosages of medication.

40. A medication clock for cecntrolling the time for
taking a plurality of medications by a person with each
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medication being taken in & pregrammed timing cycle in
individual dosages witli an external power source being used
for proQiding power during noymal operation and a backup power
supply being used for providing operating power for the
programmed timing cycle controllisng the taking of one or more
medications at timed intervalé when the external power source
is interrupted comprising:

(a) a programmable timing means for producing
an alarm that individual dosages of the medication should be.
taken and which is not_operativé to s.roduce the alarm when the
external poWef source is interrupted; |

(b) plurality.of means each activable fér
producing a distinct acknowledgment signal that one or more of
the plurality of medications has been taken at a particular
time in résponse to ah alarm produced by the'prdgrémmable
timing weans, a time being assigned to when each
ackhowiedgment signal is generated;

(c) a memory, coupled to the'pfogrammable
timing means, for storing the time of the generation of the

acknowledgment signals as the time of taking the medication

‘and an identification of the medication thch_Was taken;

(d) means for monitoring the applicition of

external power by the external scurce to determine when

- external power is interrupted and resumes, said meaas for

monitoring causing the time aitd date of interruption and

resumption to be stored in said memory;
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(e) said programmable timing means identifying
all dosages of medication which were to be taken while
external power is interrupted after operation of the
programiable timing means has been initiated; and

{£) record producing means, coupled to the
memory, for providing a dosage record of the stored
idertification time of taking ¢f each dcsage of medication
for each of the medications being taken and responsive to the
programmable timing mc ins to cause a record to be produced of
each dosage of medication which is to be taken while external
power is interrupted ufter operation of the programmable
timing means is initiated .

(@) centrol , means Tor contrelling Ehe

mMedicatbionrn <\ecl,
41. A medication clock in accordanc: with claim 40
further comprising:

. (a) a read or..y memory having a plurality of
stored identifications of medication which are stored at
addressed locations within th2 read only memory:

(b) means for entering a code for correlating
an identification of a medication stvored in the read only
memory with one of the plurality of compartments which is to
store the medication; and

(¢) the control means causing the storage in
the memory, at the time cf generation of an acknowledgment
signal from a means for producing an acknowledgment signal in
proximity to a compartment, of the identification of the
medication stored in the read only memory which has been
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correlated with the compartmert in proximity with the means

for precducing an acknowiedgment signal.

42. A medication clock in accordance with claim 38
whérein;.

(a) the control means has a third.selectable
mode used for programming the programmable timing means with
the ﬁime and date of a scheduled appointment wif_.h health care
personnel; and o

(b) the programmable t.iming causes the record
producing means to produce a message advising of a scheduled
appointment in advance of the time and date of the scheduled

éppointment.

43. A medication clock in accordance with claim 40

further comprising:

(a) a prerecorded mexﬁory storing a message
that assistance should be sought prior to taking any missed
dosages of medicétion; and when

(b) psaid'rec':ord producing means is coupléd |
to said prereccrded memory for causing said prerecorded
message to bé made at the time that said external power

resumes.

" 44. A medication clock in accordance with claim 40

wherein the record producing means is a printer.
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45. A medication clock in accordance with claim 40
wherein:

(a) each of the means for producing an
acknowledgment signal has an associated latch coupled thereto
for storing an acknowledgment signal produced thereby; and
wherein

(b) said programmable timing means cyclically
reads each of the latches and when any one of the latches
which is read has been set, the programmable timing means
causes the storage in one of the storage locations of the
memory a time and date of when a medication was taken from a
compartment associated with the set latch and an
identification of the medication which was taken and

thereaftar resets the latch.

46. A medication clock in accordance with claim 40
wherein:

(a) said programmable tirming means monitors
the time between the initiation of an alarm signal and when an
acknowledgment signal is generated in response to an alarm;

(b) the record producing means provides a
record of the identification of a medication taken from one of
the ccmpartments and the time that the medication was taken
upon the generation of an acknowledgment signal by the means
for produc.ing an acknowledgment signal in proximity with thsz
compartment which contained the medication that was taken,
and, in response to the programmable timing means, provides a
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record that a medication located in one of the compartments,
which was to be taken in response to an alarm, was not taken
within a predetermined time measured from the beginning of the

alarm.

47. A medication clock in accordance with claim 46
wherein:

(a) the programmable timing means produces an
indication when two or more successive dosages of a medication
have been missed; and

(b) the record producing means, in response
to the programmable‘means producing an indication that two or
more successive dosages have been missed, produces a message
for a person to seek assistance prior to taking the missed

dosage of medication.

48. A medication clock comprising:

(a)  a plurality of compartments with each
compartment being separately usable for holding one or more
prescription medications to be taken by a person which may be
refilled; |

(b) a programmable timing means which produces
a medication dispensing signal indicating the time that the
one or more medications is to be taken at programmed specific
times and a refill signal at a time which is determined from a
programmed time that a last dosage of the medication is to be

taken;
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(c) means, responsive to the medication
dispensing signal produced by the programmable timing means,
for producing an alarm for alerting the person that it is time
to take a medication located within one of the compartments;

(d) means, located in proximity to each of
sald compartments, which are separately activable by the
person for préducing an acknowledgment signal that any one of
the medications stored in one of the compartments has been
taken;

(e) a memory, coupled to the programmable
timing means and to the means for producing an acknowledgment
sigrnal, for storing the time of occurrence of each
acknowledgment signal produced by one of the means for
producing an acknowledgment signal and an identification of
the medication taken from one of the compartments;

(f) record producing means, coupled to the
memory and to the programmable timing means, for providing a
dosage record of the stored identification of the medication
and time of each dosage of medication taken by the person for,
each of the medications being taken by the person under the
control of the programmable timing means in response to an
alarm and a message produced in response to the refill signal

that consideration should be given to refilling a

: \‘.V‘ \ "F c_or\\lr“e\\l\ L\"‘e-
prescription ® cﬁiﬁs@ilhﬁgigﬂiic&f" Ny

DATED this 5th day of July 1988.
KENNETH B. McINTOSH

EDWD. WATERS & SONS
PATENT ATTORNEYS

96 50 QUEEN STREET
MELBOURNE. VIC. 3000.
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