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1. 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, the medications being 
chosen from medications which have 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 medications is 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

..,./2 I



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

(10)605323
'to take a medication located within one of the compartments;

(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 
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 or 
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 
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 control 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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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 reference in its 
entirety.

Field of tha Invention

The present invention relates 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. Mere 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 problem throughout the world. It is well 
known that the response to prescription medications would be 
much greater if persons in fact follow the directions, 
including dosage schedule, for taking prescription medicines 
speii.fied by physicians.20

1



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

5 and 1.5 million hospital admissions per year. The cost of 
hospital admissions caused by the improper taking of

i"| « med’>cations is conservatively estimated to be at least» t t
; billion per year and, in fact, may be much higher when lostI » « I
I', employment and other indirect costs are considered.
I I t t

DIO'· Adverse drug reactions are directly related to the
’j»"; 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.

,,15 it is a well-known fact that the elderly are
» *
f. ι < »

especially prone to not carefully following the instructions 
for the taking of medication. The consequences of not

t t t
t f t properly following the instructions for taking a medication 

can be especially harmful to the elderly because of the
20 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. ·

. /4
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A common way of generating a record of a medication 
regimen is to manually record the identity of the medication 
and time and date of taking each dosagfi, 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 accuracy 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 because of the 
difficulty in reading handwriting.

Systems are known for dispensing medication under 
the control of a timer. Exemplary of these systems are those 
described in United States Patents 4,382,688, 1 360,125, 
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 to remind 
the patient when it is time to take a medication stored in a 
container associated with the timer.

United States Patent 4,360,125 discloses a 
medication inventory device which has a programmed timer. The 
memory stores the time that an alarm to take the medication 
is generated and the time that the person has access to 
medication by opening a compartment. A printer may be used to 
create a record of the data stored in the memory.

25
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United States patent 4,293,845 discloses a timer for 
controlling the taking of dosages of medication for multiple 
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 medications 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 
including programmed clock with alarm, patient acknowledgment

25
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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

5 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 clockft * ft ,
; did not have the capability of permitting the taking of» ft ft ft ■ :

medications on an as needed basis or ahead of scheduled time
under control of the programmed clock with alarm.© ft Ϊ ■

β» « » 6 9 9 :
‘ ° SUMMARY OF THE INVENTION

The present invention provides an improvedft ft : .
medication clock which has advantages over the prior art. The
present invention provides a permanent record of compliance * < : fl ft ♦ « ■ :15 with a medication regimen which is useful to determine the 
response to medication and to provide a complete patient

• I ♦ : ■
’■>··»’ 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

20 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

25 or other purposes in analyzing a person's response to

5
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medications. By the use of a printer or ether 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

5 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
0 0 0

c g · ■

• e·· the medication being taken with the compartment storing theA « JQ
medication. The printer is used to print out text which

ol£i”o permits the correlation of the compartments with the actual « 0 «
·«*··· 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 printer0 < 0
outputs'the person's compliance or non-compliance with a

0*0

15 medication regimen, the resultant record is extremely useful 
0 0 ■ ' '

to permit refreshment of memory of whether each dosage of
medication has been taken.

t · *
*.h·' Further in accordance with the invention, for those

persons who are particularly infirm, a memory is provided for 
20 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

25 of programming eliminates the requirement for manipulating
many input controls and in conjunction with the other memory

6
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storage capability of storing 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 
medication 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 invention, the 
identification of the medications being taken is rn^Je 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 chemical 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

25
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the record producing apparatus whenever an output is generated 
regarding the identification of that medication.

In another embodiment of the invention, the record 
producing apparatus produces a record of medications to be

5 taken on an as needed basis whenever an acknowledgment signal
is generated by depressing the switch associated with each 
compartment containing the medication (">r indicating the« « eβ ft », ,, location where the medication is stored, e.g. refrigerator) to

• ft »
9 ft* «

,« signal taking of the medication. Alternatively, in order toft ftft ft β ft
«10»* avoid false inputs from accidental depressing of the switches
ft » a

associated with the compartments, a separate operational modeft 9
may be provided which requires the person to change from a

* ·« mode where alarms are given to signal that it is time to take
• ft β
,·/·, medication to a mode for taking only medications on an as

» ft ft
15 needed basis.β ftft 0

• -·’ In a preferred embodiment of the invention,
different operating modes are provided which differentiate

I ft β between medications (1) to be taken at prescribed times, but 
which are taken before the prescribed time that a dosage is to

20 be taken, such as when a person will be away from home at the 
time that the dosage is to be taken and the dosage is taken 
prior to leaving, and (2) medications (as needed medications) 
which are not taken as part of a medication regimen at 
prescribed times, such as over-the-counter medications, etc.

25 A separate operating mode is provided for taking medications 
of classification (1) above which produces a record that the

8
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medication was taken at the time that the acknowledgment 
switch was closed before the next dosage was programmed to be 
taken at a later time to generate an accurate record of 
compliance with a medication regimen. Further, in taking

5 medication of classification (1) a record of the time the next 
dosage was to be taken is generated by a subroutine which is

,, , executed upon the entry into the mode for taking medicationsft ft ·
»99

,,. to be taken earlier than the programmed time and for each<a «> ββ » » «
► · dosage which is taken ahead of schedule, the subroutinea β• ft ft *
•Ι©;· disables the next alarm function for the time that theβ « «4 « β

medication was programmed to be taken.
ft a

When medications belonging to class (1) are to 
,·/♦, be tuken, the operation mode described below for checking theft ft β
,·,·♦, sequential scheduling of medications may be consulted prior to

♦ ft 9

15 taking of a class (1) medication to enable a determination of
ft β

the optimum to take the next dosage prior to th«i programmed 
time.

ft ft <
When medications belonging to class (2) are to 

be taken, common classifications of over-the-counter
20 medications, e.g. pain relievers, cough and cold medications, 

vitamins, etc. may be assigned to particular compartments by 
each of the compartments being preassigned to the
classification to which the medication belongs. The control 
program, when operated in the mode for the taking of

25 medications of class (2), upon the taking of each dosage
causes the record y.'negating apparatus to print out 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 producing 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).25

10
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The invention κ. y .,. o be used to monitor other 
vital signs of the person, a blood pressure, blood
sugar, pulse rate, weight and temperature and other types of 
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 accordance with the invention, the 
programmable 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 .ire 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 producing 
apparatus should be consulted for the tiw of the scheduled 
appointment.

Finally i;o accordance with the invention, the 
control 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

11
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time to consider refilling' the prescription and that a. 
physician or pharmacist should be consulted regarding the 
refill.

Brief Poser ‘rion 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 medication timer in 
accordance with the invention.

Fig. 3 is a side view of a medication timer in 
accordance with the invention.

Fig. 4 is an electrical schematic of the present
invention.

Figs. 5(a) and 5(b) respectively illustrate a memory 
map of the ROH of Fig. 4 and the information stored in a 
single addressable storage block of the ROM.

Fig. 5(c) illustrates a memory map of another 
section of the ROM of Fig. 4 which stores pertinent 
information about a medication regimen to be taken.

Fig. 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.

12
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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 illustrate a flowchart of the preferred 

form of microprocessor control program used with the present 

invention.

Description of the Preferred Embodiments

The present invention is an improved medication 

clock which provides a permanent record of a person's 

compliance or noncompliance 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 

programmed to be taken under the control of the programmed 

timer are missed advising that a health care professional 

should be consulted; provides a permanent record of when the 

25 present invention was not powered by external power source

e # ** « *
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20
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aftar the programmed operation of the taking of medications at 
scheduled 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 whicx. facilitates the correlation of the actual 
identity of the medication being taken with the compartment 
within which the medication is stored; provides one or more 
messages advising of scheduled visits to health care personnel 
ahead of the scheduled appointment 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 tha 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 person's causing the reading of a code, 
which is the beginning address of a block of memory locations 
storing programming infonnation, provided on or in 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

25
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1

program the clock with a timed alarm for indicating that it is 
time 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

5 apparatus to cause the permanent record of compliance with a 
medication regimen to include the actual names of the 
medications being taken. A printout correlating the names of

« **
t‘ medications and the code is provided to permit the inputting
• ft a ■ ' ■ :

by the input device of the code which accesses theβ Φ• « « «
,1ί>β identification of the medication stored in the preprogrammed

• O » ■ :
66«

» memory which is to be used in the generation of the record.
e« ft«* t, ' —* β

Figs. 1-3, respectively, illustrate, top, front and 
„ side views of a medication clock 10 in accordance with tha

« 9 « ‘
6 Ο O
* »» present invention. A housing 12 contains a plurality cf* « <·■ ■ 
a «.

15 compartments 14 each for the storage of one or more
ft o ·ft. 6’ medications 15 which are dispensed at least in part under the

control of a timer described in detail, below. Tha 
compartments are illustrated as open bins, but may be closable 
by appropriate closing devices. A number 17, which is

20 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

25 taken on an as needed basis as described below. For example, 
the compartment 14 associated with the compartment identifying

15



number "6" 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

5 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 the0 ft ft ft ft e
„ aforementioned functions may b# used with the presentft ft ft ft ft ft ft

invention. A multiposition mode switch 28, which has separate
β ft ft*
,i®\ positions, is used by the person to activate the variousft ft * .

functional modes of the present invention. It should beft ft
understood that alternatively, the multiposition mode 
switch 28 may be replaced with a numerical touch panel withit*

,·,·l, two digits or other coding mechanism being utilized toft ftft
15 designate the different modes. Finally, other mechanisms forft It ft

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

20 microprocessor control program used for the present
invention. An alarm controlled by the microprocessor based 
clock 13 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

25 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 
compartment 14 within which the medication to be taken is 
stored at the time that the alarm is activated.
Nonprescription medications, prescription medications to be 
taken on an as needed basis or medications 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 or 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 the 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.

17
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Each visual indicator 32 preferably is a light which 
pulsates as part of the alarm that it is time to take a 
particular medication or medications. An acknowledgment 
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 switch 34 is activated by 
the person's touching of the pulsating visual indicator 32 to 
cause it to go off and the audio tone generator to cease 
operating. In the first operational mode discussed above for 
taking as needed medication, the multiposition mode switch 28 
or 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 depressing of an acknowledgment 
switch 34 associated with the compartment 14 containing the 
medication. In the second operational mode discussed above 
for taking medications ahead of their programmed time, the 
multiposition mode switch 28 or equivalent must be positioned 
in a separate position, distinct froi the position for 
operation under the control of the programmed clock and alarm 
and the position for taking as needed medications, prior to 
the person signalling that a medication is to be taken ahead 
of schedule by the depressing of an acknowledgment switch 
associated with the compartment 14 containing the medication.

18
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In these two operational inodes 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

5 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 dosac'e history. When the« e e
° multiposition mode switch 28 or equivalent is in the

e ©* β
ί*. appropriate position as described below, the closing of a
•W‘· 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 
,,15 indicator 32. The display of the subsequent times for taking
•V « . ■
t t t t . ' :

each medication are produced by each subsequent closure of the 
medication check switch 36. A switch 38 is activated by the

ί ' .

person to set either the hours .or the month of the clock 18 
depending upon the position of the multiposition mode

20 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,

25 below. An entry switch 42 is located on the side of the
housing 12 for entering the various inputs which have been set

19



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

5 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

j ,"t medications under the control of the programmed clock,t » t t
J*. activates a record producing apparatus which is printer 53ft 4 · 4
.>(/. discussed below to print a message that a health care person 
·««»»» should be consulted regarding the refilling of the

prescription 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 
.*15 is also located on the side of housing 12 which is activated
4 ♦
ft 4 ft ft

by the person to determine if the batteries have discharged to 
a point where they should be replaced. Low batteryft ft«
indicator 46 is activated when the battery has discharged to a 
point requiring replacement. Program indicator 48 signals

20 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

25 beginning memory address of a block of memory used for storing 
information used for programming the alarm function which is

20
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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 available unit such as the 

Intermoc Model 9300, Part 039253, for reading the universal

5 bar code used in conjunction with the identification of

numerous products for purposes of merchandising. A record

,· ; forming device, such as a printer 53 (Fig. 4), is provided for
«ί ? *

» printing information from the data base contained within the
fit#

ROM 56 and RAM 58 described, below, for the purpose of forming
# 3 « ♦
4*1.0*. a permanent record of the identification, time, and date of
0*0

*·**’· 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
t t t

·’·”· programmed schedule and the printing of other information to

,,15 facilitate the making of a complete record of compliance with
* *

a medication regimen or to insure that the person is complying 

with the medication regimen, the times of scheduled
1 * «
*'«’* appointments with health care personnel, and that prescription 

medications which may be refilled should be considered for

20 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

25 contained in the housing 12 may be relocated without departing 

from the present invention.
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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 filing in pertinent information about the medication 

regimen to be taken and correlating the actual 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 about a medication regimen such as the 

generic and/or brand name of the medication, the

compartment 14 within which the medication is to be stored, 

the strength of the medication (e.g. how many milligrams per 

capsule 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 prescribing 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 be printed 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 ifc

22
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extremely 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 should 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 been

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 scheduled appointment with health care personnel of the time 

and date of a scheduled visit. Finally, the control program 

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

23
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the control functions of the present invention as described, 

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 act! ’.te the different functional 

modes of t.he 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 preprogrammed 

information for programming 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 medications being 

dispensed under the control of the invention. In addition,

24
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the RAM 58 stores othgl variable data used for the programming 

of the times for activating and operation of the alarm 

function of the present invention. Preferably, a total of six 

acknowledgment switches 34 (on® assigned to each

5 compartment 14) are each respectively associated with a 

different one of the compartments 14 for signalling the 

microprocessor 54 that a particular one of the medications
« 9 ®

‘«ί being taken under the programmed clock or under the person's
¢96

own volition (nonprescription or prescription medications
9 9

• 10·» taken as needed or medications taken ahead of the programmed
» 6 a9 9 9 , ,
* ” time) has been taken. Associated with each acknowledgment

6
9 9 9 © 9 6

‘ * switch 34 is a later, such as a flip flop, which stores the

acknowledgment sigiial Until read and reset by the
♦ 69
• microprocessor 54. The latches perform the function* of
9 6 6a » a . .
’15’ storing all acknowledgment signals, including those generated 

!*. in response to the signaling of an alarm and those which c«te
9 6*9

generated by the person, when prescriptions are taken on an as

, ,. needed basis or nonprescription medications which are stored
♦ 99

9 9 6 6

in the compartments 14 are also taken on an as needed basis.

20 As has been described, above, the individual switches 34 are

located in proximity to the compartment 14 which contains the 

medication being taken, and are activated to cause the entry 

into the data base stored in the. RAM 58 of the identification 

of the medication and the time and date at whicn the

25 medication was taken for purposes of providing a permanent

data record of the person's history of taking the prescribed

25
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medications. 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 

medications and speech synthesis information used for 

synthesizing si speech messag&f including medication 

identification and dosage instruction, are found. Preferably, 

the code reader 50 :¾ 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 programmed time for 

signaling the dispensing of medicine agrees with the actual 

time of the clock 20. The multiple tone audio alarm contains 

the speaker 30 described, above. Preferably, the multiple 

tone audio alarm generates a tone which cycles smoothly 

between low and high frequency to produce an easily heard 

audio alarm for even those persons who have difficulties 

in hearing. The 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 microprocessor 54 saso activates one of the visual 

indicators 32 which identifies the compartment 14 within which

26
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the particular medication or medications which are to be taken

y/g ·■ «ί^

are located. The individual indicators 32 are pulsated co 

make them easily visible to the person. The pulsation of the 

lights is driven by a relaxation oscillator or other type of

5 oscillator which is keyed into operation by the aforementioned 

medication dispensing signal generated when the actual time is 

in agreement with the programmed time for taking a particular
t » r ■

medication or medications. The microprocessor 54 drives an
t t r

LED, LCD or other type of display 62 for indicating the
ft . ■ .

ί ifit time 20, month 22 and date 24 as described in conjunction with
tit

• Fig. 1, above. In addition, the day 26 is activated by a
t : : :

t lU.tl '

’ ‘ single light which is not illustrated. A voice synthesizer 64

is activated by the generation of the aforementioned
« n

» medication dispensing signal to provide a suitable voice
t r 4 ' :t ♦ «
’Γ3 synthesized message to the person. In the mode of operation 

■ where the person manually programs each of the times when the

medications are to ba taken, the voice synthesized message is 

preferably a vocal statement to the effect that "it is time to 

take the medication in compartment number . When the

20 dispensing times are programmed in accordance with the mode of 

operation using the code reader 50 to cause the programming of 

the identification, number of dosages and time for taking the 

dosages with information from the ROM 56, the voice

synthesizer 64 states that it is time to take medication and

25 further states the general instructions for taking the

medication including identification of conditions for taking

27
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the medication with regard to mealtimes, etc. and further the 

location of the medication if it must be obtained from a 

location other than the compartments 14 such as a 

refrigerator. Data base output 52 is coupled to the RAM 58

5 through the microprocessor 54 to permit the reading of the 

person's accumulated dosage history of taking prescribed 

medications, including medication on an as needed basis and 

nonprescription medications. The data base output 52 may be
t » » ■ : '

in many different forms and can be the aforementioned RS232
♦ *
! 10.» interface for a printer 53 contained within the housing 12.
t »»

The output may take any well known form. Additionally, one or
t :

» ϊ I M < t

' * more auxiliary alarms 66, which are activated by the

aforementioned medication dispensing signal, may be provided
t I {

for further signalling the person that it is time to take
t II
lit ; '

*15' 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 remote location. Without

. limitation, the auxiliary alarms may be a message generator

for producing a message to be displayed on the bottom of the

20 person's television screen that it is time to take mediation, 

an audio message to be generated on the person's radio or 

stereo system, 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

25 auxiliary alarms is known. A temperature monitor 68 is

coupled to the microprocessor 54 for providing temperature

28
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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 R~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

29
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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 operating 

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 takun 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

30
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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 storage

5 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 associated with the medication to be taken in the
t ί «

ί manner described, below. It is within the scope of the

«’ip,„ invention to store other pertinent data in the preprogrammed

storage locations of Fig. 5(a).

T*’! 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

20 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

25 facilitate the person recording specific information about 

a medication regimen to be taken which is not stored in the

31
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ROM 56 and the correlation of the actual identification 

of the medication being 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 

record of a person's compliance with a programmed regimen for 

taking a medication.

One form of the' information of Fig. 5(d) 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

,?P.

25

(DATE) (TIME)

FILL IN YOUR MEDICATION DATA 
COMPARTMENT # ( )
MEDICATION IDENTIFICATION
(____________ ___________________________ )
STRENGTH (____________________)
DOSAGE (____________________)
FREQUENCY (__________________)
PHYSICIAN (____________________)
PURPOSE (____________________)
SCHEDULE (____________________)

30

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

32



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

5 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 storage compartment storing the 
* · ©

• medication, the printout of Tables II-IX would not enable a 
« « » 6

‘1,0 permanent record of the actual medications which are being
* 4 * 4

taken to be generated because the reference merely to a« « 4
compartment number does not permit the identification of the 

actual medication at a later date. The time in the control

! program of Figs. 7-12 when this message is printed is

• discussed below.Λ 4 t

i ,, Another form of the information of Fig. 5(d), which
» «♦ ***

is printed each time a person takes a dosage under the control 

of the programmed clock 54, is given in Table II below with a
| ‘ 4 ft : .

'U»i‘ set of parenthesis indicating variable data to be retrieved

20 from RAM 58.

TABLE II

Ji* d-
(DATE) (TIME)

MEDICATION IN COMPARTMENT #

( ) TAKEN
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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 III

(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 Tabl6 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.

5 CALL YOUR PHYSICIAN OR PHARMACIST.

,. , It should be understood that other forms of this message mayft ft ft ft «ft
, ,. be used. To implement this function, the control program mayft ft «ft ft ft ft
·» use a counter associated with each compartment which isft * * 'ft - ft ft < . . ·

augmented each time a dosage in that compartment is missed.
β ft ft

„„1&; When a dosage is taken from that compartment, the counter isft ft
reset. When any'one of the counters reaches a count of two 

and for each additional missed dosage, the message of Table IV
ft ft ft

is printed out. The time in the control program of Figs. 7-12
• ft ft

when the message is printed is discussed below.
ft ft

15” Another form of the information of Fig. 5(d) which

is printed is when medications are taken on an as needed basis
ft ft ft
’.J,.’ 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

20 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

j

)
y

5

* ft ft I ft ft ft ft«
ft « « ft ft *» ft ft ·
ft * ft ♦ft ft ί ♦
t ft ft 

ft Is <
•iv

«ft ft ft ft « ft t «

t I t 
ι » »ft « <

ft ft ftft ft ftft ft ft

• ♦ft« iA.

ft ft ft t » tft ft t ft

20

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 

associated with one of these "miscellaneous" compartments is 

closed, the information given in Table VI below is printed 

with the parenthesis "(DATE)", "(TIME)" and "( )"
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V

representing variable data to be retrieved from the RAM 58 and 

the "Miscellaneous" text being retrieved from the ROM. The 

printout of Table I above may be used to correlate the actual 

identification of the as needed medications with the

5 compartment which stores them.

TABLE VI

i. >
' I 

r

• » »♦ » ft
t *«» « ftft ft · ft
• ·• »ft ft ft ft

• 1-0« ft ft 
ft 1 ft

ft I t I ft « ft t

ft » ft ft ft ft I t ♦
♦ ft ft f ft I ft ft ft

15
ft ft ft tft ft ft ft

C if st «ft t t «

20

(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.

25
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TABLE VII

10
t ft t 

ft t 
f ft ft

t t » 
t r ** I « I
I * ft ft
ft ft » *

t ft ft « * * t M
♦11 » it»« » 

15

ft
ft

•I ftft ft ft *
ft » » 

t * *ft ft«

(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 operation 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.

5

»

Γ, TABLE VII.:
£ ft « ft '

(DATE) (TIME)

20' 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 

25 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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Another form of the information of Fig. 5(d) which 

is printed is when « refillable prescription medication, which 

is being taken under the control of programmed clock, should 

be considered for refill to avoid the missing of dosages· 

because of running out of medication,, When a refillable 

prescription medication taken under the control of the 

programmed clock is identified as being refillable by the 

second subsequent 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 
ON REFILLING, CONSULT YOUR DOCTOR 
OR PHARMACIST.

The first "(TIME)" and "(DATE)" represent the current time end 

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 

number of dosages, such as four, remain to be taken which may 

be determined by subtracting the number of dosages taken, 

which is stored in RAM 58, from the total number of dosages 

programmed to be taken which is determined by evaluation of 

the programmed timer stored in the RAM 58. Alternatively, the

39

25



printing of the message may be activated by evaluation of the 
programmed times and dates for taking the medication to 
determine the next to the last date during which the 
medication is to be taken and causing the printing of the

5 message at some time during that date.
Another form of the information of Fig. 5(d) which

is printed is a message advising of when a scheduled visit is 
to occur to a doctor or other health care personnel as set
forth in Table X below.

' 10 TABLE X

(DATE) (TIME)c
AN APPOINTMENT IS SCHEDULED TO 
VISIT HEALTH CARE PERSONNEL ON

, (TIME) AND (DATE). CONSULT
’«Ϊ.5 YOUR APPOINTMENT SCHEDULE.
It»

The first "(DATE)" and "(TIME)" is the current time and date 
which is obtained from the RAM 58* At the time of storage ofI I t *
the scheduled health care appointment as described below, the 
control program has a subroutine which determines the actual

*20 time(s) in advance of the scheduled appointment(s) at which 

the printing of Table X is to occur. The time(s) for 
activating the printing 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.

25 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 person's history of the

5 taking of medications including those under the control of the 
alarm of the present invention. The RAM 58 may be provided 
with a plurality of memory blocks 102 which are at least 
equal in number to the number of compartments 14 contained in 
the housing 12 and in addition, provides storage for the

10 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 acknowledgment switch 34 may be associated with a 
particular memory block 102 to compile Ln that memory block

15 the person's record of the taking of a particular mediation 
from the compartment associated with the associated

*,,, acknowledgment indicator although other forms of memory
allocation may be used. Additionally; the RAM 58 includes

, additional storage locations 104 for storing other information
20 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. 5(a) and 
5(b), above.

25
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Figs. 7-12 illustrate a flowchart of the 
microprocessor control program utilized by the 
microprocessor 54 described above with regard to Fig. 4.
While the example described below is a software based clock,

5 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 2GO where reset

10 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 at a 100 Hz rate. The 
interruption program proceeds from point 228 to point 230

' ' whsre 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

20 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 
point 234 where the program returns to the main program at 
point 202 to be described, below. If the answer is "yes" at

25 decision point 232, the program branches to point 236 where a 
determination is made if a command has been entered to
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increment the seconds register. The program proceeds to 
decision point 238 where a determination 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

5 the program branches back to point 202. If the answer is
"yes" 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

10 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

15 register 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

20 point 234 "here 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

25 decision point 254 where a determination is made if the day 
register is equal to 7. If the answer is "no" at decision
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j point 254, the program branches to point 234 where a return is
j made to the main program at point 202. If the answer is "yes"
J at decision point 254, the program branches to point 256 where
1 . , 1 :
I

the day register is set equal to zero. The program proceeds 
5 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- T t

Ij'*. proceeds to decision point 262 where a determination is made
•’•IO, if the date is equal to the last day of the month. If the

: t ί I ' ' ' :■ *»*,,' answer is "yes" at decision point 262, the program branches to
; point 2S4 where the month register is incremented. The .

program proceeds then to point 234 wh.6re the program branches
. fc 11 ■ :, :, back to the main program at point 202, If the answer is "no"

4 t t
: ‘«‘15‘ at decision point 2 62, the program branches to point 234 where

.» the program branches back to the main program at point 202.
it·

At the end of each clock function update cycle the 
program proceeds to block 202 to reenter the main programI * . 1

t t ■ :

where the position of the multiposition mode switch 28 or 
20 equivalent of Fig. 2 is read. There are a plurality of mode

switch positions or equivalents which are actually read in the 
.«v ./ different modes. Each switch position is used to call a

subroutine which is described in detail, below.

25
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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

5 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 inventio,n functions as 
programmed to provide alarms for indicating when one or more

* β r
’’ medications are to be taken under the program control while
♦ '«·»'β · t•1®’ automatically entering the identity of the medicine taken, the ■»♦»<
‘ time that it was taken and the date that it was taken into the» ί t< I ΐ

1 RAM 58 in response to the depressing of the acknowledgment
♦ 5 5 C ί

t 5 tswitch 34.
If the answer is "yes" at decision point 204, the

9 - ’

*15 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

20 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

25 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

c

disconnected from the external power source 75, which may be 
Ϊ0 either alternating current or direct current, such as a

c
12 volt system found in motor vehicles, after the initialt ’
connection thereto and the activation of the programmed1 - ’ ■ ·:

£ I

times. The determination that the external power source has 
f . t been disconnected is made by monitoring the voltage level offit t » r,15, the input for external power (AC or DC) . A first flag is set♦ I »I ί t

upon disconnection from the external power after initial
It
* connection thereto and operation in any of the normal modes of 

operation. The setting of the first flag causes the top
ί ,t!t "DATE" and "TIME" of Table VII to be stored in the RAM 58. ANil
20 second flag is set when the external power source is

reconnected which causes the bottom "DATE" and "TIME" of
Table VII to be stored in RAM 58. The setting of the second 
flag also causes a search to be made of the RAM 58 to fetch 
the programmed alarm times for testing if any of the

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

The program proceeds to point 206 where a 
determination is made if it is time to print a message in 
accordance with Table IX for any of the medications which have 
refillable prescriptions that it is time to consider refilling 
the prescription. As described above, the determination may 
be based upon an identification of a predetermined number Of 
dosages which are left to be taken from 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 could be utilized for activating 
the printing of the message of Table IX.

The program proceeds after decision point 206 to 
point 2 07 where the programmed alarm times are retrieved 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 matches the current time. If the answer is 
"yes" at decision point 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', the program then proceeds to decision 
point 208 where a determination is made if in fact any of the 
fetched alarm 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

47
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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

5 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

10 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

15 "yes" 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

20 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

25 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. The 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. If 
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 ROM 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 appropriate speech 

synthesis data stored in the ROM 56 is outputted to the voice 

synthesizer 64 to cause tne 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 number . If, on the other hand, the 

times for dispensing medication have been set by programming 

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 

voice 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

50
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to decision point 278 (Fig. 11) where a determination is made 

if the person has responded b” +he depressing of the 

acknowledgment switch 34 located in proximity to the 

compartment 14 containing the medication which is to be

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

program branches to point 280 where the multiple tone audio
' f

J ·’**, alarm 60 is activated for a period up to 5 minutes. If the 

, person acknowledges the taking of the one or more medications
it
*, ‘ stored in the compartment 14 associated with the visual

’.-1C indicator 32 which is pulsating by activating the associated

j '· acknowledgment switch 34, the multiple tone audio alarm is

immediately stopped. The multiple tone audio alarm is
ί I

/ automatically shut off at the end of 5 minutes at point 283,
J ί

*»‘· At point 285 a print routine for printing the information of

(’,15 Table III or IV, depending upon the number of dosages of the
< S · ’

medication which have been missed, is performed. The control 

program includes a counter which is assigned to each of the 

compartments 14. Each time the alarm function is activated to 

signal that it is time to take a dosage of one of the
I :
I 20 medications, the counter is reset to zero. Each time the 

! program proceeds to point 283, the counter assigned to the

compartment 14 which stores the medication is augmented by

vc Z one. When the count reaches one, the message of Table III is
/ij l

printed out. When the count reaches two or more, the message 

25 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

5 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 RAM 58 for storage in the associated storage block 102 as 

illustrated in Fig, 6. If the medication dispensing times

10 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, If, on the other 

hand/ the dispensing times have been programmed by the reading 

of a coded beginning address of the block of programming

15 information 100 by code reader 50, the complete identification 

of the medicine is stored as stored in the ROM location 100. 

The program then proceeds to point 284 where a print 

subroutine is entered to cause the printer 53 to print the 

message of Table II. The program then proceeds to point 210.

20 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

25 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 branches to a subroutine at which the times for 

activating the alarm for each of the medicines to be dispensed 

from the individual compartments 14 is set. The program 

proceeds to point 290 where the hour setting switch 38 is 

depressed to set a display on the hours display of the time 

indicator 2 0 of the desired hour of the activation of the 

alarm function. Each depressing of the switch 38 causes the 

hour displayed on the time display 20 to be increased. The 

person stops the depressing of the hour display switch 38 at 

the time that the desired hour is displayed on the time 

display 20. The program proceeds to point 292 where the 

minutes setting switch 40 is depressed to cause the display of 

the desired time in minutes at which the alarm function 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 4 0 when the desired number of minutes is displayed on 

the time display 20. The program proceeds 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 which has been set at

blocks 290 and 292. The program proceeds to point 296 where 

the entry switch 42 is depressed onoe 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 refillible
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prescription and it is desired to activate the printing of the 
message of Table IX described Above.

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 with the compartment 
number storing that medication, by optional 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* cause the 
actual medication identification as stored in the ROM 56 to 
be printed in place ->f the text identifying a compartment 
number in the Tables 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 generic name or 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 tvzo or three digit code which is entered by 
an input device 74 such as a numerical keypad. The person 
identifies the code of the medication by matching the
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information provided with the medication (either from the 

prescription or from bottles 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 with 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 aspirin 5 mg. and other information 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 mode. 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 pro ">t 300 where the hours setting 

switch 38 is activates in the manner previously described in 

conjunction with Z lock . ,3. The program proceeds to point 3 02 

where the minute,s 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 time for activating 
the general alarm function in the RAM 58. The program 
proceeds to point 202 as previously described.

r·
If the answer is "no" at decision point 298, the

5 program branches to decision point 3 0(5 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 
point 306, the program branches to a subroutine for setting 
the correct display time. The program proceeds to point 308

10 where the hours setting switch 38 is activated in a manner 
analogous to that previously described in conjunction with 
points 290 and 300. The program proceeds to point 310 where 
the minute switch 40 is activated in a manner analogous to 
that described in conjunction with points 292 and 302. The

15 program proceeds to point 312 where the entry switch 42 is 
closed to cause the entry of the desired time into the RAM 
memory 58. ThQ program proceeds to point 202 as previously 
described.

If the answer is "no" at decision point 306, the
20 program branches to decision point 314 where a determination 

is made if the multiposition mode switch 28 or equivalent is 
in the fourth mode. If t' . answer is Myes" at decision 
point 314, the program branches to a subroutine for setting 
the desired month and date. The program proceeds to point 816

25 where the month setting switch 38 is activated to set the
desired month in a manner analogous to the setting of hours
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described at points 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 analogous to the 
setting of the desired minutes as described at points 292, 302 
and 310. The program proceeds to point 320 where the entry 
switch 42 is cli -led to cause the storage of the desired month 
and date in the RAM 58. The 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 equivalent is 
in the fifth mode. If the answer is "yes" at decision 
point 322, the program branches to a subroutine which permits 
the display of the next alarm function for indicating that a 
medication is to be taken which is located in a particular 
compartment 14. The program proceeds to point 324 where the 
switch 3 6 is depressed to cause a display on the time 
display 2 0 of +·' time of the next alarm function indicating 
that a medicat: *· is to be taken. The program 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 determination 
is made if the multiposition 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 setting 
the desired day of the day display 26. The program proceeds
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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

5 switch 28 or equivalent is changed to another position to 

enter another mode of operation. The program proceeds to 

point 202 as previously described.

. If the answer is "no" at decision point 326, the

. program proceeds to decision point 330 where a determination

10 is made if the multiposition mode switch 28 or equivalent is

in the seventh mode. If the answer is "yes" at decision 

point 33 0, the "program branches to a subroutine for reading 

the person's blood pressure by the activation of the blood

t pressure monitor 70. The program proceeds to point 332 where

T5's the person connects the blood pressure sensor to permit the
I ■

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.

20 The program proceeds to point 202 as previously described.

If the answer is "no" at decision point 330, the

program proceeds 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

25 point 338, the program branches to a subroutine for causing 

the pulse ra,te 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

5 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 determination4 t t

t r, is made if the multiposition mode switch 28 or equivalent isft t t t t I *
(,10 in the ninth mode. If the answer is "yes" at decisionft tι ι t ι

. point 346, the program branches to a subroutine for reading
«ft

the person's temperature. The program proceeds to point 34 8t «
where the temperature monitor is used by the person to take a

«ι· reading of the person's temperature. The program proceeds to
” X I <

,15'. 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 program proceeds 
to point 202 as previously described.

It should be understood that an additional operating 
20 mode identified by the position of the multiposition mode

switch 28 or equivalent is provided for the reading of each
body parameter.

If the answer is "no" at decision point 346, the 
program proceeds to decision point 354 where a determination

25 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

5 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

t ri
/ ., code. As described above, prefe£-aj?ly the code reader is a
t r ■
, 10 commercially available reader designed for reading the
1

, .· · universal bar code. The program proceeds to point 358 where
i *

the address which has been read by the code reader 5 0 is 
inputted to the microprocessor to permit the fetching from the 
ROM 56 of the desired programming information in one of the

ί 15. blocks 100 as described above ifi conjunction 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 3 62 where the

20 programming information which has been read from the addressed'
block 100 in the ROM memory 56 is entered into the RAM
memory 58 and the desired times for taking that medication are

r programmed in a manner analogous to the person activated
i- ■ ' · . ..subroutines described above with regard to the setting of the

25 time for activating the alarm function to indicate that a 
medication should be take1- 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

5 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

10 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

15' incompatibility can be entered into the RAM data base.
The choice of 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

20 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

25 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

5 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

«· ♦♦ ft I
’ of dosage, the times for dispensing dosages or time between

♦ ft I
,* 10 dosages, the number of dosages to be taken and the appropriate
♦ t
ft fit, ,, data for creating a voice synthesized message of instructions 11'

I < I

. for taking the medication. In the preferred form of the»»ί -' ·« '
invention, the pharmacist will utilize a universal bar code 

, generator for encoding on the side of the prescription
15 container or on the top thereof the beginning memory address 

of the block of programming 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

20 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

25 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. In 
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 

5 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 whereft ft ft / . .

<, „<> the programming is done in response to the reading ofβ β ftb #> # 4
10 programming from the ROM 56, the person's entire dosageO * ■ - . '. ft ·ftft

history may be outputted to form a copy of the history which' ft . ft ft ' : , ' ■
is outputted by the printer 53. Additionally, the sameft ft
outputting capability may be provided with respect to the body 
parameters such as temperature, blood pressure and pulse rate. ' ° ft ft ft ■ .

/*1*5» storage functions described above.
. » «*

In position 10 of the multiposition mode switch or' ft · ' ' : :
9 i .

’ '' 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

20 prescription container or provided in conjunction with the 
prescription instead of obtaining it from a ROM. With this

j 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 
25 analogous to that described for the manual programming of the
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times for taking medication as described with reference 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

5 providing of a separate mode enterable through the multiple 
position mode switch 2 8 or equivalent. In this case, the 
program proceeds to decision point 364 where a determination 
is made if the multiposition mode switch 28 or equivalent is 
in position 11. If the answer is "yes", the program proceeds

10 to point 366 whores a print routine is executed to print out 
the text of Table 1. Any suitable print routine may be 
utilized». The program then returns to point 202.

When taking medications of either a prescription or
nonprescription hype on an as needed basis or ahead of

. ■ : , : : : : 1

15 scheduled time during the operation of the programmed alarm, 
one embodiment of the invention permits the inputting of 
acknowledgement signals from the acknowledgment switches 34 in 
response to an alarm or upon the patient's own volition. This 
mode of operation has the potential disadvantage that any

20 closing of an acknowledgement switch 34 (point 209 of Fig. 10) 
is red&rded 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 medications on an as needed 
basis. In this mode, the program proceeds to decision 
point 368 where a determination is made if the multiposition

5 mode switch or equivalent is in position 12. If the answer is 
"yes" 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 acknowledgments have been received in a manner analogous

10 to step 209 of Fig. 10. Depending upon which type of as
needed medication 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 the

15 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
20 the capability of permitting medications which are to ba taken 

under the control of the programmed clock to be taken ahead 
of schedule 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

25 position 13. If the answer is "yes" at decision point 372, 
the program proceeds to point 374 where the program
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continually monitors each of the acknowledgment switches 34 in 
a manner analogous to step 209 of Fig. 10 to determine which 
medication is being taken. The closing of one of the 
acknowledgment switches 34 causes the information or

5 Table VIII to be printed and the alarm function to be disabled 
for the dosage(s) which was taken ahead of schedule. It 
should be noted that the programmable timer may be operational 
i<i this mode to signal scheduled appointments to health care 
personnel and to print out the message of Table X in advance

10 of the scheduled time. The program then returns to the main 
program at point 202.

If the answer is "no" at decision point 372, the 
program proceeds to decision point 376 where a determination

( is made if the multiposition mode switch 28 or equivalent ist » «» < » · , ,
, 1,5 m position 14. Position 14 is used for the programming ofI » ·
» < t

the time and date of scheduled appointments to visit health 
»« , ■ : .
1 ’»·« care, personnel, If the answer is "yes" at decision point 376,

the program proceeds to point 378 where the time and date of 
,r*, each scheduled doctor's appointment is programmed. Point 378

V t U ■ ■

20 is representative of steps 290, 292 and the depressing of the 
switch 42 for the first time at point 296 in Fig. 7. The 
time and date of a series of appointments are programmed by 
the repeating of the aforementioned steps 290, 292 and 296.
If the answer is "no" at decision point 376, the program then

25 returns to the main program at point 202.
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Moreover, mode zero may ba 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 
response to the activation of an alarm oy the programmed
clock 54.

While the invention has been described in terms of 
its preferred embodiment, it is intended that numerous 
modifications may be made thereto without departing from the 
spirit and scope of the invention as defined in the appended 
claims.

β «9 ft ft ft ftft ft ft
ft ft ftft ft »'ft ft ft

ft ft ft ft
9 ft ft ft

9 β ft ft O ftft t * *
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THE CLAIMS DEFINING THE INVENTION AKE AS FOLLOWS :

1
2
3

4

5
6
.7
δ

Q.

10

11
12
13
14

15
16
17
18
19
20

1. 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, the medications being 
chosen from medications which have 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 medications is 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 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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21 (e) a memory, coupled to the programmable
22 timing means and to the means for producing an acknowledgment
23 signal, for storing the time of occurrence of each
24 acknowledgment signal produced by one of the means for
25 producing an acknowledgment signal and an identification of
26 the medication taken from one of the compartments and for
27 storing the time of occurrence of each dosage of medication
28 and an identification of the medication taken on an as needed 
2? basis?
30 (f) record producing means, coupled to the
31 memory, for providing a dosage record of the stored
32' identification of the medication and time of each dosage
33 of medication taken by the person for each of the .medications
3-4: being taken by the person under the control of the

• · s

3’5!, programmable timing means in response to an alarm and an» e
36 identification and time of each dosage of medications taken by
37 the person on an as needed basis; and
38 (g) control means, including mode selection
39 means having at least two selectable modes of operation, the
40 first mode being used for recording an identification and the
41 time of taking of dosages of medications taken on an as needed
42 basis and the second mode being used for recording an
43 identification and the time of taking dosages of medications
44 taken in response to the programmable timing means.

70

z



ft ·.

1 2. A medication clock in accordance with claim 1
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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 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.

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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1
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4. A .medication clock in accordance with claim 1 
further comprising:

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

(b) when said mode selection means is in the 
first mode, said control means causes said record producing 
means to print out 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.

1 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 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.
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1 7. A medication clock in accordance with claim 1
2 wherein:
3 (a) each of the means located in proximity to
4 each of the compartments for producing an acknowledgment
5 signal has an associated latch coupled thereto for storing an
6 acknowledgment signal produced thereby; and
7 (b) the programmable timing means cyclically
8 reads each of the latches and when any one of the latches 6 6»» 6 » . :

* which is read has been set by the producing of an 
• « ·

• ft » » e t! ..10 acknowledgment signal, the programmable timing means causes! · * : :‘ »
t «ig., the storage of a time and date of when a medication was taken
; from a compartment associated with the set latch and an

· » . ■
13 identification of the medication which was taken and
,14» thereafter resets the latch.< * » . ■ :* « t : : : ■
I t «
τ·*,χ.’ 8. A medication clock in accordance with claim 1
*,‘»2 wherein:■ .1 « : ' .

3 (a) said programmable timing means monitors the
s 4 time between the initiation of an alarm signal and when an

5 acknowledgment signal is generated in response to the alarm;
6 and
7 (b) the record producing means provides a
8 record of the identification of a medication taken from one of
9 the compartments and the time that the medication was taken

10 upon the generation of an acknowledgment signal by the means
11 for producing an acknowledgment signal in proximity with the
12 compartment which contained the medication that was taken,
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13 and, in response to the programmable timing means, provides a
14 record that a medication located in one of the compartments,
15 which was to be taken in response to an alarm, was not taken
16 within a predetermined time measured from the beginning of the
17 alarm.

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

«'‘3 j (a) the programmable timing means produces an
indication when two or more successive dosages of a medication

if
*, ’5,« have been missed; and
‘»’5,* (b) the record producing means, in response

I
to the programmable means producing an indication that two or

g more successive dosages have been missed, produces a message 
< »»
’«’9,* for a person to seek assistance prior to taking the missed
t «·

*»10»‘ dosages of medication.
* *
• T* 10. A medication clock comprising:

2 (a) a plurality of compartments with each
’ 3 compartment being separately usable for holding one or more

4 medications to be taken by a person, the medications being
5 chosen from medications which have individual dosages to be
6 taken at programmed times and individual dosages to be taken
7 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 one 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 alaimi and medications taken without an alarm ahead of a 
programmed time?

(e) a memory, coupled to the programmable 
timing means, for storing an identification of each medication 
taken and 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 dosage of
medication and an identification of the medication taken 
ahead of the programmed time?

(f) record producing means, coupled to 
the memory, for providing a dosage record of the stored 
identification of th'» indication taken and time of each
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dosage of medication taken by the person which is stored in 
memory for each of the medications taken under the control of 
the programmable timing means in response to an alarm and an 
identification and time of each dosage of the medications 
taken without an alarm ahead of the programmed time; and

(g) control means, including mode selection 
means having at least two modes of operation, the first mode 
recording an identification and the time of taking each dosage 
of the medications taken and the second mode recording an 
identification of the medication and the time of taking of 
each dosage of medications taken in response to the 
programmable timing means.

11. A medication clock in accordance with claim 10 
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 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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15 correlated with the compartment in proximity with the means
16 for producing an acknowledg· 'nt . ,gnal.

1 12. A medication clock in accordance with claim 10
2 wherein:
3 (a) the control means has a third selectable
4 mode used for programming the programmable timing means with
5 the time and date of a scheduled appointment with health care 
'6 personnel; and

,),71 2 (b) the programmable timing causes the record
ft :
*«8» producing means to produce a message advising of a scheduled« ♦ft

* *9 appointment in advance of the time and date of the scheduled
t« Λ ft ft ft‘ 10’ appointment.

‘1
* 2 ft ft

“4‘

56
7

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

when a dosage of a medication is taken ahead of 
the programmed time, said programmable timing means disables 
the generation of the medication dispensing signal which was 
to be generated at thi?i specific time that the dosage which was 
taken ahead of schedule was to be taken.

1 14. A medication clock in accordance with elaim 10
2 wherein the record producing means is a printer.
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15. A medication clock in accordance with claim 10
wherein:

(a) the programmable timing means also produces 
an indication cF 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 producing 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 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 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 programmable timing means monitors 
the time between the initiation of an alarm signal and when an
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5 acknowledgment signal is generated in response to an alarm;
6 and
7 (b) the record producing means provides a
8 record of the identification of a medication taken from one of
9 the compartments and the time that the medication was taken

10 upon the generation of an ackn.. wledgment signal by the means
11 for producing an acknowledgment signal in proximity with the
,12, compartment which contained the medication that was taken,t ({ sI·? and, in response to the programmable timing means, provides a 
14 record that a '..iedication located in one of the compartments,
.15 which was to be taken in response to an alarm, was not taken
] p within a predetermined time measured firom the beginning of the 
17 alarm.

1 18. A medication clock in accordance with claim 17
2 wherein:
3 (a) the programmable timing means produces an
4 indication when two or more successive dosages of a medication
5 have been missed; and
6 (b) the record producing means, in response
7 to the programmable means producing an indication that two or
8 more successive dosages have been missed, produces a message
9 for a person to seek assistance prior to taking the missed

10 dosage of medication.
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19. 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;

(b) 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 and an indication that a dosage of medication 
has not been taken in response to a medication dispensing 
signal:

(c) means, responsive 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 
medications stored in one of the compartments has been 
taken;

(e) a memory, coupled to the programmable 
timing means, for storing an identification of each medication 
taken and the time and date 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 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 dispensing signal; and

(f) 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 taken, and
an identification and the tire that each dosage was missed 

C-oritr-oX Tvxe.cX'ns Corire \\ \
A \ c_ ca \ ο c.\o c_\e, _

20. A medication clock in accordance with claim 19 
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 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 signals

81



ML

1 21. A medication clock in accordance with claim 19
2 wherein:
3 (a) the control means has a third selectable
4 mode used for programming the programmable timing means with

5 the time and date of a scheduled appointment with health care

6 personnel; and

7 (b) the programmable timing causes the record

..8 ,• · I0 » J
, 9,< * t

• » 9 t
..10 © ♦
© t11

» » « fc » - ί* it

producing means to produce a message advising of a scheduled
appointment in advance of tlw time and date of the scheduled
appointment.

22. A medication clock in accordance with claim 11
'C‘2 ' wherein the record producing means is a printer.

< l·« S’ Γ
t t .

< 2* ί · .t > :·
3t ** ■■ t '

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

5 (b) the date of occurrence of each
f ■
-. 6 acknowledgment signal is stored in the memory for storing the

7 time of occurrence of each acknowledgment signal and is

8 provided as part of the dosage record by the record producing

9 means.
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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 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 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.

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 medication clock in accordance with claim 11
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 
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 person at specific 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 at a specific time, for producing an alarm for alerting 
the person that it is time to take a particular medication;

(c) means, activable by the person, for 
producing an acknowledgment signal tnat 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 medication 
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 providing 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 message when two or 
more consecutive dosages of a medication have been missed

Vr-vC-cS.c_Ac=c3<.

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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1 3 0. A medication clock in accordance with claim 29
2 wherein the memory further stores the date of each
3 acknowledgment signal.

1 31. A medication clock in accordance with claim 29
2 wherein the record producing means is a printer.

1 32. A medication clock in accordance with claim 29
«2 » further comprising:

« *3'% (a) a read only memory having a plurality oft» * * «
stored identifications of medication which are stored ate »
addressed locations within the read only memory;© o

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

2^“. memory with one of the plurality of compartments which is to
9 * n

.’4'« store the medication; and wherein
ej.O (c) the control means causes the storage in the« ·• ««♦ ,11 memory, at the time of generation of an acknowledgment signal
12 from a means for producing an acknowledgment signal in

♦ « T
*’1"3‘* proximity to a compartment, of the identification of the
14 medication stored in the read only memory which has been
15 correlated with the compartment in proximity with the means
16 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 programmable 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.

34. A medication clock in accordance with claim 28

wherein':

(a) said programmable timing 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;

(b) 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 activable 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 t® 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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(f) record 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

identification of the compartment storing the medication, and

time of each dosage of medication for each of the medications

being taken by the person ·(cC) c~c= \<·ο\ ί01"
\==r\ cAocX;,

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 between the initiation of an alarm signal and when an 

acknowledgment signal is generated in response to the alarm;
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(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, 

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 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 

dosages of medication.

40. A medication clock for controlling the time for 

taking a plurality of medications by a person with each
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medication being taken in a programmed timing cycle in 

individual dosages with an external power source being used 

for providing power during nowsaX operation and a backup power 

supply being used for providlftf operating power for the 

programmed timing cycle controlling the taking of one or more 

medications at timed intervals 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 operative to produce the alarm when the 

external power source is interrupted?

(b) s plurality of means each activable for 

producing a distinct acknowledgment signal that one or more of 

the plurality of medications has been taken at a particular 

time in response to an alarm produced by the programmable 

timing means, a time being assigned to when each

acknowledgment signal is generated;

(c) a memory, coupled to the programmable 

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 which was taken?

(d) means for monitoring the application of 

external power by the external source to determine when 

external power1 is interrupted and resumes, said means for 

monitoring causing the time add date of interruption and 

resumption to be stored in /jaid 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 

programmable timing means has been initiated; and

(f) record producing means, coupled to the

memory, for providing a dosage record of the stored

identification time of taking of each dosage of medication

for each of the medications being taken and responsive to the

programmable timing me ms to cause a record to be produced of

each dosage of medication which is to be taken while external

power is interrupted -after operation of the programmable.

timing means is initiated ,
c.c=><"o\ , ΎοΓ Contro'\\\nc^ tUe.

\ o C—\ o cAc ,
41. A medication clock in accordance 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 tha 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

(c) the control means causing the storage in 

the memory, at the time of generation of an acknowledgment 

signal from a means fox 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 acknowledgment signal.

42. A medication clock in accordance with claim 38

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.

43. A medication clock in accordance with claim 40 

further comprising:

(a) a prerecorded memory storing a message 

that assistance should be sought prior to taking any missed 

dosages of medication; and when

(b) said record producing means is coupled
r- ■

to said prerecorded memory for causing said prerecorded 

message to be 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

thereafter resets the latch.

46. A medication clock in accordance with claim 40

wherein; .

(a) said programmable timing 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 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, 

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 

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;

(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 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
• . j "for <ao>-stro\\\^c,prescription *

DATED this 5th day of July 1988.

KENNETH B. McINTOSH
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