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SYSTEM FOR SENSING THE OPENING AND 
CLOSING OF A PHARMACEUTICAL 

CONTAINER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of, and expressly incor 
porates herein by reference, the entire disclosure of US. 
provisional patent application Ser. No. 60/948,532, entitled 
MECHANISMS FOR SENSING THE OPENING AND 
CLOSING OF PHARMACEUTICAL CONTAINERS, ?led 
Jul. 9, 2007. 

FIELD OF THE INVENTION 

The present invention generally relates to the ?eld of phar 
maceutical containers. In particular, the present invention is 
directed to mechanisms for sensing the opening and closing 
of pharmaceutical containers. 

BACKGROUND 

Outpatient prescription medication treatments are relied 
upon heavily for increased quality of life and loWer lifetime 
healthcare costs. Medical experts have long held that taking at 
least 80% of a prescribed drug is required to achieve desired 
therapeutic outcomes and loWer lifetime healthcare costs. For 
example, a patient Who faithfully takes cholesterol-reducing 
medicine signi?cantly reduces the likelihood of a coronary 
event that has attendant cost-intensive medical procedures 
and diminished quality of life. Outpatients strongly desire to 
avoid such events and hospital stays, yet only 20% of all 
outpatients take their prescription medicines according to 
doctor’s instructions. 

Pharmaceutical manufacturers also stand to gain from 
increased outpatient medication compliance in the form of 
increased medication sales. Accordingly, these manufactur 
ers are actively investing in and testing compliance-increase 
techniques. A marketing executive at one major pharmaceu 
tical company said that his market research has documented 
that patients Want to comply, but Will not take on the burden of 
any additional actions or otherWise change behavior. 

For these reasons, a need exists for reminder mechanisms 
for increasing patient compliance With dosing regimens. In 
particular, a need exists for reminder mechanisms that place 
little or no burden on the patient and that are su?iciently loW 
cost to be practical for use in commercial product applica 
tions. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is a system for sensing the opening 
and closing of a pharmaceutical container. The system 
includes a pharmaceutical container, the pharmaceutical con 
tainer further including a container body, a container neck 
disposed at one end of the container body, container threads 
disposed on the container neck, a rim disposed betWeen the 
container threads and the container body, a container closure 
removably attached to the container neck via the container 
threads, control circuitry integrated Within the container 
body, indicators integrated Within the container body and an 
automatic sensing mechanism integrated Within the pharma 
ceutical container body. 

In one embodiment the automatic sensing mechanism, 
includes a ?rst conductor disposed along the outside of the 
container body, a second conductor disposed along the out 
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2 
side of the container body, and a bridge conductor disposed 
on the inside of the container closure. The bridge conductor 
provides an electrical connection betWeen the ?rst conductor 
and second conductor When the container closure is attached 
to the container neck, and Wherein the ?rst conductor, second 
conductor, and bridge conductor provide a sWitch function for 
sensing the presence or absence of the container closure by 
detecting When an electrical connection exists or not betWeen 
the ?rst conductor and second conductor via the bridge con 
ductor. 

In another embodiment the automatic sensing mechanism 
includes a ?rst conductor disposed along the outside of the 
container body, a second conductor disposed along the out 
side of the container body, and a micro-sWitch integrated into 
the container neck betWeen the ?rst conductor and the second 
conductor. The location of the micro-sWitch on the container 
neck is such that When the container closure is tightened upon 
the container neck a thread of the container closure makes 
physical contact With an actuator of the micro-sWitch to close 
the micro-sWitch thus providing an electrical connection 
betWeen the ?rst conductor and second conductor When the 
container closure is attached to the container neck, and 
Wherein the ?rst conductor, second conductor, and micro 
sWitch provide a sWitch function for sensing the presence or 
absence of the container closure by detecting When an elec 
trical connection exists or not betWeen the ?rst conductor and 
second conductor via the micro-sWitch. 

In yet another embodiment the automatic sensing mecha 
nism includes a ?rst conductor disposed along the outside of 
the container body, a second conductor disposed along the 
outside of the container body, and a compression region 
formed by ?exible insulator materials that are abutted one to 
another and disposed betWeen the ?rst conductor and second 
conductor. The placement of the ?exible insulator material is 
in alignment With one or more threads of the container closure 
When the container closure is tightened upon the container 
neck, and Wherein When the container closure is tightened 
upon the container, its threads apply pressure to the compres 
sion region Which displaces the ?exible insulator material 
Where they abut one another thus causing the ?rst conductor 
to ?ex toWard the second conductor and make electrical con 
tact thereto, forming a sWitch function for sensing the pres 
ence or absence of the container closure by detecting When an 
electrical connection exists or not betWeen the ?rst conductor 
and second conductor. 

In yet another embodiment the automatic sensing mecha 
nism includes a Hall effect sensor disposed on the outside of 
the container body, and a magnet disposed on an edge of the 
container closure such that it is in close proximity to the Hall 
effect sensor When the container closure is tightened to the 
closed position. An output voltage of the Hall effect sensor is 
at certain states based on the presence or absence of a mag 
netic ?eld generated from the magnet and thus detects the 
presence or absence of container closure, thus providing a 
sWitch function for sensing the presence or absence of the 
container closure by detecting When a magnetic ?eld is 
present or absent. 

The present invention further provides a method of sensing 
the opening and closing of a pharmaceutical container. The 
method includes providing a pharmaceutical container hav 
ing an automatic sensing mechanism, sensing the opening 
and/or closing of the pharmaceutical container, triggering the 
automatic sensing mechanism to automatically generate a 
dosage reminder signaling a user at dose time via the control 
circuitry and indicators Which are actuated by opening and 
re-closing of the pharmaceutical container, and tracking con 
tainer usage and dosage compliance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A illustrates a side vieW of a pharmaceutical con 
tainer that includes an example of a mechanism for sensing 
the opening and closing thereof, Which triggers an automatic, 
built-in, electronic dosage reminder operation; 

FIG. 1B illustrates a close up side vieW of the example 
sensing mechanism of FIG. 1A; 

FIG. 2A illustrates a side vieW of a pharmaceutical con 
tainer that includes another example of a mechanism for 
sensing the opening and closing thereof, Which triggers an 
automatic, built-in, electronic dosage reminder operation; 

FIG. 2B illustrates a close up side vieW of the example 
sensing mechanism of FIG. 2A; 

FIG. 3A illustrates a side vieW of a pharmaceutical con 
tainer that includes yet another example of a mechanism for 
sensing the opening and closing thereof, Which triggers an 
automatic, built-in, electronic dosage reminder operation; 

FIG. 3B illustrates a side vieW of the example sensing 
mechanism of FIG. 3A in the container open state; 

FIG. 3C illustrates a side vieW of the example sensing 
mechanism of FIG. 3A in the container closed state; and 

FIG. 4 illustrates a side vieW of a pharmaceutical container 
that includes yet another example of a mechanism for sensing 
the opening and closing thereof, Which triggers an automatic, 
built-in, electronic dosage reminder operation. 

DETAILED DESCRIPTION 

The present invention is multiple embodiments of mecha 
nisms for sensing the opening and closing of a container, such 
as, but not limited to, a pharmaceutical container. In particu 
lar, the sensing mechanisms trigger an automatic, built-in, 
electronic dosage reminder and open/close event logging 
operation While requiring no additional actions or otherWise 
changed behavior by the patient, in order to increase patient 
compliance With dosing regimens. Furthermore, certain 
embodiments of the sensing mechanisms are reliable and are 
suf?ciently loW cost to be practical for use in commercial 
product applications. 

FIG. 1A illustrates a side vieW of a pharmaceutical con 
tainer 100 that includes an example of a mechanism for sens 
ing the opening and closing thereof, Which triggers an auto 
matic, built-in, electronic reminder operation. Container 100 
is, for example, a pharmaceutical container that contains 
active and passive electrical components for coupling to the 
sensing mechanism and providing a response thereto. For 
example, container 100 includes a holloW container body 110 
for containing, for example, a quantity of pills, capsules, 
caplets, and the like, Which are prescribed to a patient (not 
shoWn) according to a certain dosing regimen. Container 100 
also includes a container neck 112 at one end of container 
body 110 that has container threads 114 and a rim 116 that is 
disposed betWeen container threads 114 and container body 
110, as shoWn in FIG. 1. Container neck 112 provides an 
opening by Which the contents of container body 110 is 
accessed. Furthermore, container neck 112 accommodates a 
closure 118, Which may be a screW-type cap that includes 
threads (not shoWn) that correspond to container threads 114 
for rotatably securing closure 118. Container body 110, con 
tainer neck 112, container threads 114, rim 116, and closure 
118 may be formed of any suitably rigid, lightWeight, and 
food-safe material, such as molded plastic high-density poly 
ethylene (HDPE). 

Additionally, integrated Within container body 110 of con 
tainer 100 are control circuitry 120, a set of indicators 122, 
and an example sensing mechanism 124 of the invention. 
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4 
Sensor circuitry 120 may be installed in a Well (not shoWn) 
that is provided in the outside ofcontainerbody 110, such that 
there is no contact With the contents inside of container body 
110. 

Control circuitry 120 is the electronics for providing the 
overall control of the automatic, built-in reminder functions 
of container 100. For example, control circuitry 120 may 
include a control means and storage means for managing a 
dosing reminder operation that corresponds to the patient’s 
prescribed dosing regimen. In one example, the patient’s 
prescribed dosing regimen is one dose every 24 hours. In 
another example, the patient’s prescribed dosing regimen is 
tWo doses daily. In yet another example, the patient’s pre 
scribed dosing regimen is three doses daily. 

Additionally, control circuitry 120 monitors the state of 
sensing mechanism 124, Which is an indicator of Whether the 
patient has consumed a dose of the contents of container 100. 
More speci?cally, control circuitry 120 senses an opening and 
closing event by sensing the removal and replacement of 
closure 118 by use of sensing mechanism 124. In response to 
the state of sensing mechanism 124, control circuitry 120 
determines the state of indicators 122, Which may be standard 
light-emitting diode (LED) devices. In one example, a ?rst 
indicator 124 is a “close container” LED for prompting the 
user to install closure 118 upon container 100, a second 
indicator 124 is a “status ok” LED for indicating that the 
current state of the dosing regimen is satisfactory, a third 
indicator 124 is a “missed dose” LED for indicating to the 
user that a dose has been missed, and a fourth indicator 124 is 
a “take prescribed dose” LED for indicating to the user that it 
is time to consume his/her prescribed dose of medication. 

Sensing mechanism 124 is formed of a ?rst conductor 126 
and a second conductor 128 that are disposed along the out 
side of container 100, such that one end of the conductor pair 
is electrically connected to control circuitry 120 and the 
opposite end of the conductor pair is disposed at container 
neck 112. More details of sensing mechanism 124 are 
described in FIG. 1B. 

FIG. 1B illustrates a close up side vieW of the example 
sensing mechanism 124 of FIG. 1A. First conductor 126 and 
second conductor 128 may be formed of any food-safe, elec 
trically conductive material. In one example, ?rst conductor 
126 and second conductor 128 may be formed of non-toxic, 
electrically conductive ink, available Widely from sources 
such as Creative Materials, in Tyngsboro, Mass. (WWW.cre 
ativematerials.com). In another example, ?rst conductor 126 
and second conductor 128 may be formed of non-toxic, elec 
trically conductive metal, such as copper. Optionally, the 
color of ?rst conductor 126 and second conductor 128 may be 
the same as the color of container 100, in order to be incon 
spicuous such that the user is not prone to tampering there 
With. The thickness of ?rst conductor 126 and second con 
ductor 128 may be a feW microns. First conductor 126 and 
second conductor 128 may be spaced anyWhere along the 
perimeter of container neck 112, e.g., from feW microns to 
about half the circumference of container neck 112. 

FIG. 1B shoWs one end of ?rst conductor 126 and second 
conductor 128 at container neck 112 and near rim 116. A 
bridge conductor 130 is provided on the inside of closure 118, 
such as along a thread (not shoWn) of closure 118. Bridge 
conductor 130 may be formed of any non-toxic, electrically 
conductive material. In one example, bridge conductor 130 
may be formed of non-toxic, electrically conductive ink, 
Widely available from suppliers such as Creative Materials, in 
Tyngsboro, Mass. (WWW.creativematerials.com). In another 
example, bridge conductor 130 may be formed of non-toxic, 
electrically conductive metal, such as copper. The contact 
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point of bridge conductor 130 along ?rst conductor 126 and 
second conductor 128 is not critical. 
The combination of ?rst conductor 126 and second con 

ductor 128 and bridge conductor 130 provide a sWitch func 
tion for sensing the presence or absence of closure 118 and, 
thereby, sense an opening/closing event. More speci?cally, 
control circuitry 120 may detect When an electrical connec 
tion exists or not betWeen ?rst conductor 126 and second 
conductor 128 via bridge conductor 130. This may be accom 
plished by use of Well-knoWn analog or digital circuit ele 
ments (not shoWn) of control circuitry 120. In one example, 
?rst conductor 126 may be connected to about ground (i.e., 
about 0 volts) and second conductor 128 may be connected to 
a pull-up resistor to a voltage, such as to about 1 volts. Con 
sequently, When there is no electrical connection betWeen ?rst 
conductor 126 and second conductor 128, ?rst conductor 126 
is at about ground and second conductor 128 is at about 1 
volts. By contrast, When there is an electrical connection 
betWeen ?rst conductor 126 and second conductor 128, sec 
ond conductor 128 is shorted to ground and, thus, both ?rst 
conductor 126 and second conductor 128 are at about ground. 
Control circuitry 120 may detect the state of second conduc 
tor 128 toggling betWeen about ground and about 1 volt. 

Therefore, in operation, When closure 118 is tightened 
upon container neck 112, bridge conductor 130 comes into 
contact With ?rst conductor 126 and second conductor 128 
and, thus, provides an electrical connection therebetWeen. In 
doing so, control circuitry 120 may detect that second con 
ductor 128 is shorted to ground, Which indicates that closure 
118 is installed (i.e., container 100 is closed). By contrast, 
When closure 118 is removed from container neck 112, bridge 
conductor 130 is not present and, thus, there is no electrical 
connection betWeen ?rst conductor 126 and second conduc 
tor 128. In doing so, control circuitry 120 may detect that 
second conductor 128 is at about 1 volt, Which indicates that 
closure 118 is not installed (i.e., container 100 is open). As a 
result, a reliable and inexpensive mechanism is provided by 
use of the example sensing mechanism 124 of FIGS. 1A and 
1B for sensing a container opening/ closing event, Which auto 
matically triggers the control functions of control circuitry 
120 and, in particular, triggers the dose reminder operations 
thereof, Which triggers the various indicators 122 that are 
used to prompt the user. 

FIG. 2A illustrates a side vieW of a pharmaceutical con 
tainer 200 that includes another example of a mechanism for 
sensing the opening and closing thereof, Which triggers an 
automatic, built-in, electronic dosage reminder operation. 
Container 200 is, for example, a pharmaceutical container 
that contains active and passive electrical components for 
coupling to the sensing mechanism and providing a response 
thereto. Container 200 is substantially the same as container 
100 of FIGS. 1A and 1B, except for the inclusion of sensing 
mechanism 210 in place of sensing mechanism 124. 

Referring to FIG. 2B, Which illustrates a close up side vieW 
of the example sensing mechanism 210 of FIG. 2A, sensing 
mechanism 210 includes ?rst conductor 126 and second con 
ductor 128, as described in FIGS. 1A and 1B. HoWever, the 
electrical connection betWeen ?rst conductor 126 and second 
conductor 128 of sensing mechanism 210, Which is a function 
of Whether closure 118 is installed or not, is provided via a 
micro-sWitch 212. More speci?cally, micro-sWitch 212 is 
integrated into container neck 112 betWeen ?rst conductor 
126 and second conductor 128. In one example, micro-sWitch 
212 is a normally-open miniature membrane sWitch, Widely 
available from such suppliers as Xymox of MilWaukee Wis. 
(WWW.xymox.com). The location of micro-sWitch 212 is such 
that When closure 118 is tightened upon container neck 112, 
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6 
a thread of closure 118 makes physical contact With the actua 
tor of the normally-open micro-sWitch 212 in order to close 
micro-sWitch 212. Preferably, micro-sWitch 212 is installed 
in an inconspicuous manner, such that the user is not prone to 
tampering thereWith. 

In operation, When closure 118 is tightened upon container 
neck 112, micro-sWitch 212 is closed and control circuitry 
120, therefore, detects the presence of closure 118 and that 
container 100 is closed. By contrast, When closure 118 is not 
installed upon container neck 112, micro-sWitch 212 is open 
and control circuitry 120, therefore, detects the absence of 
closure 118 and that container 100 is open. As a result, a 
reliable and inexpensive mechanism is provided by use of the 
example sensing mechanism 200 of FIGS. 2A and 2B for 
sensing a container opening/closing event, Which automati 
cally triggers the control functions of control circuitry 120 
and, in particular, triggers the dose reminder operations 
thereof, Which triggers the various indicators 122 that are 
used to prompt the user. 

FIG. 3A illustrates a side vieW of a pharmaceutical con 
tainer 300 that includes yet another example of a mechanism 
for sensing the opening and closing thereof, Which triggers an 
automatic, built-in, electronic dosage reminder operation. 
Container 300 is, for example, a pharmaceutical container 
that contains active and passive electrical components for 
coupling to the sensing mechanism and providing a response 
thereto. Container 300 is substantially the same as container 
100 of FIGS. 1A and 1B, except for the inclusion of sensing 
mechanism 310 in place of sensing mechanism 124. Sensing 
mechanism 310 includes a ?rst conductor 312 and a second 
conductor 314. More details of sensing mechanism 310 are 
described in FIGS. 3B and 3C. 

FIG. 3B illustrates a side vieW of the example sensing 
mechanism 310 of FIG. 3A in the container open state. FIG. 
3B shoWs that ?rst conductor 312 and second conductor 314 
are oriented one atop the other in relation to the outer surface 
of container body 110 and container neck 112. In one 
example, ?rst conductor 312 and second conductor 314 may 
be formed of non-toxic, ?exible electrically conductive 
metal, such as, but not limited to, 3MTM electrically conduc 
tive tape from 3M Corporation (St. Paul, Minn.). First con 
ductor 312 and second conductor 314 are separated along a 
portion of their length by an insulator material 316, Which 
may be, for example, a solid dielectric material, such as, but 
not limited to, epoxy. Additionally, a compression region of 
sensing mechanism 310 is formed by, for example, tWo pieces 
of ?exible insulators 318 that are abutted one to another. 
Flexible insulators 318 are formed of a compressible insula 
tor material, such as, but not limited to, special conductive 
tape such as may be available from 3M Corporation (St. Paul, 
Minn.) or such as may be custom manufactured to application 
speci?cations by such suppliers as Creative Materials, in 
Tyngsboro, Mass. (WWW.creativematerials.com). The place 
ment of ?exible insulators 318 betWeen ?rst conductor 312 
and second conductor 314 is in alignment With, for example, 
one or more threads (not shoWn) of closure 118, When closure 
118 is tightened upon container neck 112. The space betWeen 
?rst conductor 312 and second conductor 314 and, thus, the 
thickness of insulator material 316 and ?exible insulators 318 
may be a feW microns. 

FIG. 3C illustrates a side vieW of the example sensing 
mechanism 310 of FIG. 3A in the container closed state. More 
speci?cally, When closure 118 is tightened upon container 
neck 112, its threads (not shoWn) apply pressure to ?exible 
insulators 318 (i.e., a compression region) of sensing mecha 
nism 310, Which displaces the material of ?exible insulators 
318 Where they abut one another, as shoWn in FIG. 3C. In 
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doing so, ?rst conductor 312 ?exes slightly toward second 
conductor 314 and makes physical and electrical contact 
thereto, forming a sWitch mechanism. 

Optionally, the color of ?rst conductor 312 and second 
conductor 314 may be the same as the color of container 300, 
in order to be inconspicuous such that the user is not prone to 
tampering thereWith. 

In operation and referring again to FIGS. 3A, 3B, and 3C, 
When closure 118 is tightened upon container neck 112, ?rst 
conductor 312 ?exes slightly toWard second conductor 314 
and makes physical and electrical contact thereto, as shoWn in 
FIG. 3C. Consequently, the sWitch mechanism is closed and, 
thus, control circuitry 120 detects the presence of closure 118 
and that container 100 is closed. By contrast, When closure 
118 is not installed upon container neck 112, second conduc 
tor 314 is in its un?exed position, as shoWn in FIG. 3B, and 
not making contact With second conductor 314. Conse 
quently, the sWitch mechanism is open and, thus, control 
circuitry 120 detects the absence of closure 118 and that 
container 100 is open. As a result, a reliable and inexpensive 
mechanism is provided by use of the example sensing mecha 
nism 300 of FIGS. 3A, 3B, and 3C for sensing a container 
opening/closing event, Which automatically triggers the con 
trol functions of control circuitry 120 and, in particular, trig 
gers the dose reminder operations thereof, Which triggers the 
various indicators 122 that are used to prompt the user. 

FIG. 4 illustrates a side vieW of a pharmaceutical container 
400 that includes yet another example of a mechanism for 
sensing the opening and closing thereof, Which triggers an 
automatic, built-in, electronic dosage reminder operation. 
Container 400 is, for example, a pharmaceutical container 
that contains active and passive electrical components for 
coupling to the sensing mechanism and providing a response 
thereto. Container 400 is substantially the same as container 
100 of FIGS. 1A and 1B, except for the inclusion ofa Hall 
effect sensor 410 and a magnet 412 inplace of sensing mecha 
nism 124. More speci?cally, magnet 412 is installed Within 
closure 118, preferably at the edge of closure 118 that is 
closest to container body 110 and in close proximity to Hall 
effect sensor 410 When closure 118 is tightened. 

The Hall effect refers to the potential difference (i.e., Hall 
voltage) on the opposite sides of an electrical conductor 
through Which an electric current is ?oWing. The Hall voltage 
is created by a magnetic ?eld that is applied perpendicular to 
the current. A Hall effect sensor, such as Hall effect sensor 
410, is a type of position sensor that senses magnetic ?eld 
strength and produces a voltage that changes With this 
strength. Hall sensors may have digital or analog outputs. In 
one example, Hall effect sensor 410 may be selected from 
Widely available offerings, such as by Digi-Key Corporation 
in Thief River Falls, Minn. (WWW.digikey.com). 

In operation, an output voltage of Hall effect sensor 410 is 
a certain state When closure 118 is tightened upon container 
neck 112 because Hall effect sensor 410 senses a magnetic 
?eld 414 from magnet 412. Consequently, control circuitry 
120 detects the presence of closure 118, Which indicates that 
container 100 is closed. By contrast, the output voltage of 
Hall effect sensor 410 is a certain different state When closure 
118 is removed from container neck 112, such as by unscreW 
ing, because Hall effect sensor 410 no longer senses suf?cient 
magnetic ?eld 414 from magnet 412 to register a circuit 
closed state. Consequently, control circuitry 120 detects 
absence of closure 118, Which indicates that container 100 is 
open. The strength of magnetic ?eld 414 of magnet 412 may 
be optimiZed for the distance betWeen magnet 412 and Hall 
effect sensor 410 When closure 118 is in the tightened position 
upon container neck 112. In one example, magnet 412 is a 
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8 
magnet having a ?eld strength range of several hundred 
Gauss to several thousand Gauss, depending on the sensitivity 
of readily available, loW-cost Hall effect sensors. Preferably, 
magnet 412 is a miniature magnet that is installed in an 
inconspicuous manner in closure 118, such that the user is not 
prone to tampering thereWith. 

Additionally, in order to optimiZe the lifetime of the battery 
(not shoWn) of container 400, control circuitry 120 polls the 
state of Hall effect sensor 410 periodically, such as every 100 
milliseconds, instead of continuously. 

Referring again to FIG. 4, a reliable mechanism is provided 
by use of Hall effect sensor 410 and magnet 412 for sensing a 
container opening/closing event, Which automatically trig 
gers the control functions of control circuitry 120 and, in 
particular, triggers the dose reminder operations thereof, 
Which triggers the various indicators 122 that are used to 
prompt the user. 

The present invention is not limited to prescription medi 
cation applications only. Alternatively, the invention may 
apply to any non-prescription medication application. Addi 
tionally, the present invention is not limited to pharmaceutical 
applications only. Alternatively, the invention may apply to 
any product dispensing application Within Which it is bene? 
cial to improve the dispensing regimen or usage of a product 
in a container. In one example, in a paint or urethane container 
application, it is bene?cial to issue a reminder that suf?cient 
time has passed to apply a second coat of paint or urethane. In 
another example, in a glue container application, it is bene? 
cial to issue a reminder that suf?cient time has passed for the 
glue to set, Which indicates that the glued item may be ready 
to use. In yet another example, Wound-dressing regimens 
require strict observance in order to maximiZe infection pre 
vention. In yet another example, sunscreen packages may 
remind parents users When to reapply sunscreen, given its 
?nite life once applied. 
The foregoing description of various aspects of the disclo 

sure has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
disclosure to the precise form disclosed, and obviously, many 
modi?cations and variations are possible. Such modi?cations 
and variations that may be apparent to a person skilled in the 
art are intended to be included Within the scope of the disclo 
sure as de?ned by the accompanying claims. 

What is claimed is: 
1. A system for sensing the opening and closing of a phar 

maceutical container, the system comprising: 
a pharmaceutical container, comprising: 
a container body; 
a container neck disposed at one end of the container body; 
container threads disposed on the container neck; 
a container closure removably attached to the container 

neck via the container threads; 
control circuitry attached to the external surface of the 

container and integrated With the container body; 
indicators, comprising a plurality of light emitting diodes 

(LEDs) connected to the control circuitry, attached to the 
external surface of the container and integrated With the 
container body, comprising a ?rst indicator, a second 
indicator, a third indicator, and a fourth indicator, 
Wherein the ?rst indicator represents a LED for prompt 
ing a user to install the closure upon pharmaceutical 
container, the second indicator represents a LED for 
indicating that current state of a dosing regimen is sat 
isfactory, the third indicator represents a LED for indi 
cating to the user that a dose has been missed, and the 
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fourth indicator represents a LED for indicating to the 
user that it is time to consume his/her prescribed dose of 

medication; 
and an automatic sensing mechanism integrated Within the 

pharmaceutical container body. 
2. The system of claim 1, Wherein the control circuitry is 

installed in a Well formation that is provided in the outside of 
the container body, such that the control circuitry is not in 
direct contact With the contents inside of the container body. 

3. The system of claim 1, Wherein the control circuitry 
provides control for the automatic sensing mechanism. 

4. The system of claim 1, Wherein the control circuitry 
provides a control means and storage means for managing the 
automatic sensing mechanism. 

5. The system of claim 1, Wherein the automatic sensing 
mechanism, comprises 

a Hall effect sensor disposed on the outside of the container 
body; and 

a magnet disposed on an edge of the container closure such 
that it is in close proximity to the Hall effect sensor When 
the container closure is tightened to the closed position, 
Wherein, an output voltage of the Hall effect sensor is at 
certain states based on the presence or absence of a 
magnetic ?eld generated from the magnet and thus 
detects the presence or absence of container closure, 
thus providing a sWitch function for sensing the pres 
ence or absence of the container closure by detecting 
When a magnetic ?eld is present or absent. 

6. A system for sensing the opening and closing of a phar 
maceutical container, comprising: 

a pharmaceutical container, comprising: 
a container body; 
a container neck disposed at one end of the container body; 
container threads disposed on the container neck; 
a container closure removably attached to the container 

neck via the container threads: 
control circuitry attached to the external surface of the 

container and integrated With the container body; 
indicators attached to the external surface of the container 

and integrated With the container body; and 
an automatic sensing mechanism integrated Within the 

pharmaceutical container body, comprising: 
a ?rst conductor disposed along the outside of the con 

tainer body; 
a second conductor disposed along the outside of the 

container body; 
a ?rst end of the ?rst and second conductors is electri 

cally connected to the control circuitry and a second 
end of the ?rst and second conductors is disposed at 
the container neck; and 

a bridge conductor disposed on the inside of the con 
tainer closure, Wherein the bridge conductor provides 
an electrical connection betWeen the ?rst conductor 
and second conductor When the container closure is 
attached to the container neck, and Wherein the ?rst 
conductor, second conductor, and bridge conductor 
provide a sWitch function for sensing the presence or 
absence of the container closure by detecting When an 
electrical connection exists or not betWeen the ?rst 
conductor and second conductor via the bridge con 
ductor. 

7. The mechanism of claim 6, Wherein the ?rst conductor 
and the second conductor extend parallel to one another and 
are spaced a de?ned distance apart along the perimeter of the 
container neck. 

8. The mechanism of claim 6, Wherein the bridge conductor 
is provided on a thread on the inside of the container closure. 
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9. A system for sensing the opening and closing of a phar 

maceutical container, comprising: 
a pharmaceutical container, comprising: 
a container body; 
a container neck disposed at one end of the container body; 
container threads disposed on the container neck; 
a container closure removably attached to the container 

neck via the container threads: 
control circuitry attached to the external surface of the 

container and integrated With the container body; 
indicators attached to the external surface of the container 

and integrated With the container body; and 
an automatic sensing mechanism integrated Within the 

pharmaceutical container body, comprising: 
a ?rst conductor disposed along the outside of the con 

tainer body; 
a second conductor disposed along the outside of the 

container body; 
a ?rst end of the ?rst and second conductors is electri 

cally connected to the control circuitry and a second 
end of the ?rst and second conductors is disposed at 
the container neck; and 

a micro-sWitch integrated into the container neck 
betWeen the ?rst conductor and the second conductor, 
Wherein the location of the micro-sWitch on the con 
tainer neck is such that When the container closure is 
tightened upon the container neck a thread of the 
container closure makes physical contact With an 
actuator of the micro-sWitch to close the micro-sWitch 
thus providing an electrical connection betWeen the 
?rst conductor and second conductor When the con 
tainer closure is attached to the container neck, and 
Wherein the ?rst conductor, second conductor, and 
micro-sWitch provide a sWitch function for sensing 
the presence or absence of the container closure by 
detecting When an electrical connection exists or not 
betWeen the ?rst conductor and second conductor via 
the micro-sWitch. 

10. A system for sensing the opening and closing of a 
pharmaceutical container, the system comprising: 

a pharmaceutical container, comprising: 
a container body; 
a container neck disposed at one end of the container body; 
container threads disposed on the container neck; 
a container closure removably attached to the container 

neck via the container threads: 
control circuitry attached to the external surface of the 

container and integrated With the container body; 
indicators attached to the external surface of the container 

and integrated With the container body; 
an automatic sensing mechanism integrated Within the 

pharmaceutical container body, comprising: 
a ?rst conductor disposed along the outside of the con 

tainer body; 
a second conductor disposed along the outside of the 

container body; 
a ?rst end of the ?rst and second conductors is electri 

cally connected to the control circuitry and a second 
end of the ?rst and second conductors is disposed at 
the container neck; and 

a compression region formed by ?exible insulator mate 
rials that are abutted one to another and disposed 
betWeen the ?rst conductor and second conductor, 
Wherein the placement of the ?exible insulator mate 
rial is in alignment With one or more threads of the 
container closure When the container closure is tight 
ened upon the container neck, and Wherein When the 
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container closure is tightened upon the container, its 
threads apply pressure to the compression region 
Which displaces the ?exible insulator material Where 
they abut one another thus causing the ?rst conductor 
to ?ex toWard the second conductor and make electri 
cal contact thereto, forming a sWitch function for 

12 
sensing the presence or absence of the container clo 
sure by detecting When an electrical connection exists 
or not betWeen the ?rst conductor and second conduc 
tor. 


