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MOMENTARY SWITCH INTEGRATED IN PACKAGING OF AN
ARTICLE

FIELD OF THE INVENTION

The present invention relates generally to a package assembly for storing articles .
and more particularly, to a package assembly suitable for dispensing pharmaceutical ‘
articles such as capsules, tablets, and/or pills wheréin the package includes a momentary

switch for controlled indication of di.spensing of the pills from the package assembly.

BACKGROUND OF THE INVENTION

Packages for drug doses in {he form of capsulés, téblg:ts, and/or pil]s. are availab]e
in a large variety of different sizes, with different numbers of pills contained therein, and
with different spatial arrangements. These packages such as medicine storage packages |
usually include a blister package in which tablets, caésules, or pills are indivi.dually
sealed between plastic molded pockets for pills and a rupturable foil glued or fuéed to the
first foil. One example of such medicine storage package is disclosed in US Patent Nos.
4,988,004 and 7,093,716. Often, a memory unit is included .in the mgdicine storage
package to produce an acoustic and/or visual alarm signal when it is t.ime to take the next
pill, C

A common method of detecting a pill being dispensed from a blister package is by

breaking an electrical trace which is located in the pathway of the pill as it is pushed out

‘of its blister cavity. For example, a gatp 1s created behind the pill by perforating the
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paperboard in a pattern like the blister cavity and the conductive trace is run across the
gate, passing through some uncut areas in the perforations. There are several problems
. with this design that either causes a false signal when no pill is dispensed or make it very
 difficult to push the pill out. The problem with this design is that the uncut areas tc{end to
crack during handling of the blister package over time. This causes a break in the
conductive trace and thus a break in the circuit, which in .t'urn, is registered as a pill being
falsely dispensed when actually the pill has not been dispensed. Therefore, it is desirable
to provide a medicine blister package in which the pill can be easily dispensed from the
blister cavity and the package does not cause false signal when no pill is dispensed.
Another problem with the so called break-the-trace design is that the medicine
storage package can limit the type of circuitry used to rﬁonitor the pills used. With one
such confi guratibn, if a user wishes to keep track of which pill is dispensed, the user
needs to either use individual resistance levels to each pill (which is very difficult and
ineffective for more than a few ﬁi]ls) or the user must have one conductive trace per each
pill pilis one common trace.. This design requires many connections that must be made
to' the monitoring circuitry thereby overcqmp]icétirig the circuitry suitable for a low-cost
and easily manufacturable package design. It is therefore desirable to provide a
monitoring circuitry switch for packaging of an article, e.g., medicaments that solve the
problems, among others, of accidental breakage of the electr.ical trace which is located in

the pathway of the pill and the difficulty in removing the pill from the blister package.



WO 2007/070487 PCT/US2006/047278

SUMMARY OF THE INVENTION

The present invention relates to a package assembly having an integrated
momentary switch therein that is particularly useful in hea}thcare pharmaceuticalx
packaging. In the preferred embodiment, the momentary switch ciréuit is deﬁnea bya
swing door having a conductive contacting surface and two other conductive contact
surfaces spaced apart from one another. The two contact surfaces can be printed on a
periphery of a punch out. Alternatively, the two contact surfaces can be printed on a first
swing door. When the electrical contacting surface is engaged with the other two
electrical contact surfaces, the momentary switch circuit is completed. The package
assembly is portable, easy to use, inexpensive, and effectively assists a patient in
following a prescribed regimen for taking medication. The package assembly comprises a
blank, a blister pack, and a momentary switch circuit. The blank is construc.ted froﬁ any
suitable foldable material, such as paperboard, that is capable of being die-cut to form a
generally rectangular configuration when the blgnk is in an unfolded position. The blank
is divided into a plurality of panels by fold lines or scbre lines. The plurality of panels are
folded along various fold lines in a continuous folding manner to enclose thé pﬁls Two .
of the plurality of panels having conductive contacting and contact surfaces construct an
integrated momentary switch. The blister pack includes a sheet of plastic laygr formed
into an 2D matrix of blister cavities which each cavity receives the paﬁent’s piils. A foil
layer seals the open cavities of the blister sheet. The momentary switch permits the
accessing of the patient’s tablets or capsules in each cavity to be monitored.

Several variations of the assembly package having the momentary switch are

provided, wherein the configuration and shapes of the swing doors are modified so as to
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provide additional function'ality for the package assembly; while remaining within the
spirit and scope of the present invention. For example, the momentary S\;VitCh .may be
integrated into the blister pack so as to reduce the number of panels used in the assembly
package. Furthermore, the momentary switch can also be integrated into a container such
as, for example corrugated box. Moreover, the package assembly may be equipped to
communicate with a physician, pharmacist and/or caregiver to kecp them abreast of a
compliance of a patient to a prescribed regimen. Finally, the package assembly may
include a Radio Frequency IDentification (RFID) tag for identification and / or RF
transmitter so as to enable the package assembly to communicate with cell phones and
Perso.nal Data Acquisition devices such as palm pilot, blackberry, and the like.

One aspect of the present invention relates to a‘switch for use with an article
formed from paperboard. The article includes a first panel.and a second panel. The first
panel and the second panel each have a sliding surface facing one another. The first and
the second panels are in sliding relation to one another between a first position and a
second position. The switch comprises a conductive pathway disposed on the sliding
surface of the first panel and a first coﬁtact surface is disposed on the sliding surface of
the second panel and a second contact surface is disposed on the sliding surface of the
second panel. The second contact surface is in spaced relation to the ﬁrsi contact surface
so as to prevent electrical communication between the first and second contact surfaces.
The conductive pathway of the first panel is in spaced relation to at leést one of the first
and second contact surfaces of the second panel when the first and secoqd panels are in

the first position. The conductive pathway bridges the first and second contact surfaces
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when the first and second panels are in the second position to thereby permitting
electrical communication between said first and second éontact surfaces.

Another asbecf of the present invention relates to a package comprising at least
one contact panel having a conductive pathway. At least one circuit panel having a first
conductive contact surface and a .sécond conductive contact surface spaced apart from
one-another so as to prevent electrical communication between the first conductive
contact surface and the second conductive contact surface. At least one blister cavity is
capable of having an article therein is positioned relative to the contact panel such that
dispensing the article from the blister cavity causes the conductive pathway to bridge the
first and second conductive surfaces and to thereby permit electrical communication
between the contact panel and the circuit panel.

Yet another aspect of the .invention relates to a blank used to form a packagg. The
package comprises first, second, ;md third score lines \;xlhiéh divide the blank into at least
one contact panel, at least one circuit panel, at least one blister panel, and at least exterior
panel. The contact panel and the circuit panel are formed by the ﬁrst score line. The
blister panel and exterior panel are fbrmed by tﬁe second score line. Third score line
delimit the circuit panel and exterior panel from one another. The contact pané:l having at
least one swing door is configured to pivot with respect to the contact panel. The circuit
panel has at least one punch out therein. The exterior panel have at least one tear away
door therein, and the blister panel have at least one punch out that is configured to receive
a blister pack protruded therefrom and wherein the at least one contact panel, the at least
one circuit panel, the at least one blister panel, and the at least exterior panel cooperate

with one another to construct the package.
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BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following
description of the pfeferred embodiments when read in conjunction with the
accompanying drawings in which: B

Figure 'l 1s gpérspect.ive'view of a package assembly adapted. for use with
phar'maceuti‘éal articles in accordance with a preferred embodiment of ’.che present
invention;

" Figure 2 is a perspective view of the package assembly shown in Fig. 1,
illustrating the package assembly in a .folded position;

Figure 3A is a plan view of a blank used to form the package assembly shown in

| Figure 1; |

Figure 3B is a close-up view of a portion of Fig. 3A ilhl:strating an enlarged front
view of one sWing door; |

Fig. 3C is a close up view of a portion of Fig. 3A illustrating the swing door beiﬁg
positioned within in a plane of the contact panel;

Fig.3Disa cIosé»up view of a portion of Fig. 3A illustrating the S\;ving door
being positioned out of the plane of the contact panel;

Fig. 4A is a perspective view of the blank in Fig. 3A illustrating the blank in a
configuration partially folded,;

Fig. 4B is a perspective view of the blank in Fig. 3A illustrating circuit and

contact panels each being folded onto one of a plurality of exterior panels;



WO 2007/070487 PCT/US2006/047278

Fig. 5 is an exploded perspective view of a blister cavi'ty with pills therein in
spaced relation to a foil layer used to seal the blister pack in accordance to one
. embodiment of the present invention;

Fig. 6A is an exploded view of the blank shown in Fig. 4B and a pair .Of blister
packs each facing downwardly towards one of the plurality of blister panels;

Fig. 6B is a partial sectional view of one blister pack shown along line 6B-6B of
Fig. 6A;

Fig. 7A is a plan view of the blank shown in Fig. 3A, further including a circuitry
unit applied to the circuit panels;

Fig. 7B is a detail view of the circuitry unit shown in Fig. 7A;

Fig. 7C is a perspective view of the blank in Fi g 7A illustrating the blank in a
configuration paﬁially folded;

Fig. 7D is an exploded view of the blank shown in Fig. 7A and a pair of blister
packs each facing downwardly towards one of the plurality of blister panels;

Fig. 8 is a sectional ;'iew of one blister pack shown along line 8-8 of Fig. 7D;

Fig. 9A is an exploded perspecfive view of one blister pill vnit of the package
assembly in Fig. 1;.

Fig. 9B is a partial perspective view of the blister pill unit shown in Fig. 9A;

Figs. 10A is a sectional view of Fig. 9B'shown along line 10-10 illustrating the
momentary switch in an open position;

Fig. 10B is the same as Fig. 10A illustrating the pill is causing the momentary

switch to be activated and in a closed position;
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Fig. 10C is the same as Fig. 10B illustrating the pill is dispensing from_the
assembly package;
Fig. 111s a. pelispective view. of a package assembly adapted for use with
pharmaceutical articles in aécordz.mcg with énother embodiment of the presentiirhlvéntion; '
Figure 12is a pei'spective. view of the package z;ssembly'shO\.Jvn in Fig. 1 1,"
illustrating the package assembly in folded po‘sition;
figure 13Ais 5 plan view of a Blank used to form the package assembly shbvizq in
Figure 11;
Figure 13Bis a close-up view of a portion of Fig. 13A illustrating an enlafged
.front view of one swing door; |
Fig. 13C is a close-up v'iew 6f a portion of fig. 13A illustrating the swing door
being positioned out of the plane of the contact panel; o
| Fig. 13D is a close up view of a portion of Fig. .ISA illustrating the sw’ing door
being positioned within in a plane of the circuit panel;
Fig. 13E is a close-up view of a portion of Fig. 13A'iilustréting the swing door
being positioned out of the plane of fhe circuit panel;
Fig. 14A is a perspective view of the blank in Fig. 13A illustrating t.h(.a‘bla_nk ina
configuration partially folded; | |
Fig. 14B is §imilar to Fig. 14A illustrating circuit and contact panels each being
folded onto one of plurality of exterior panels and a pair of blister packs each fz.slcing‘
downWardly towards one of the plurality of blister panels;
.Fig. 15A is a plan view of ghe blank shown in F1g 13A, farther including a

circuitry unit applied to the circuit panels;
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Fig. 15Bis a detail view of the circuitry unit shown in Fig. ISA;

Fig. 15C is a perspective view of the blank in Fig. 15A illustrating the blank in a
configuration partially folded;

Fig. 15D is an exploded view of the blank shown in Fig. 15A and a pair of blister
packs each facing downwardly towards one of the plurality of blister panels;

Fig. 16A is an exploded perspective view of one blister pill unit of the package
assembly in Fig. 11;

Fig. 16B is a partial perspective view of the iolister pill unit shown in Fig. 16A;

Fig. 17A is a sectional view of Fig. 16B shown along line 17-17 illustrating the
momentary switch in an open pdsition; |

Fig. 17B is the same as Fig. 17A illustrating thé pill is causing the momentary
switch to be activated and in a closed position;

Fig. 17C is the same as Fig. 10B illustrating the pill is dispensing from the
assembly package;

" Fig. 18 is flow chart illustrating the operation of the momentary switch having a

Microprocessor in accorda;lce to the embpdiments of the présent invention; and

Figs 19A-19D is the perspective view of a container having a momentary switch

thereon in accordance to another embodiment of the invention.
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DETAIL DESCRIPTIONAOF.THE INVENTION

While this invention is suscepfible of embédimer;t in many differerit forms, there
is shown in the drz;wir;gs and will herein be described in detail preferred émbodiments of
the invention with the understand.ing that the i:aresent disclosure is to be conside;ed as an
exemplification of the principles 6f the invention and xs not intehdeci to limit the broad
aspect of the invention to the embodiments illustrated.

Fig. 1 is a perspective view of a' package assembly 100 adapted for use gen'eral.ly
" with pharmaceutical .z.lrticles in accordance with the preferred embodiment of the present
invention. The pharmaceuticai articles used in the package assembly 100 ére, for
.example, capsules, tablets, and/or pills for controlled indication of dispénsing of the
. pharmaceutical articles from the package assembly. 100 Althou gh the package assembly

100 is used for storing capsules, tablets, and/or pills, but one of ordmary sk111 in art would‘
appreciate that the package assemb]y 100 may be used for vamety of other consumer
products such as battery, electronic devices, candy and other foodstuffs.

The package assembly 100 includes a first portion 102 and a second portion 104
which are integrally attached to one énother by ;1 ridge 106. The first portion 102 includes
a front side 108 and a back side 110. Similarly, the seconci portion 104 includé:s a front
side 112 and a back side 114. The ridge 106 is defined by, not limited to, two .

| substantially parallel non-continuous score lines 1 16 and 118. The w1dth (W). of the ridge
106 is generally corresponds to the thickness of the ﬁrst and second portions 102, 104
and will be described in greater detail below. Each.of the respective first and second
poni;)né 102,104 respectively includes a blister pack 250 (not entirely visible in Fig. 1)

having a 2D matrix of blister cavities 120. It should be noted that the present invention is

10
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not limited to the 2D matrix of blister cavities, and depends on the needs of a user; the
blister pack 250 can be any number of matrix. Elister péck 250 is shown more clearly in

. Fig. 5. At least one blister pack 250 is sandwiched between front and back sides 108, 110
respectively in the first portion 102 and at least one blister pack 250 is sandwiched
between front and back sides 112, 114 respectively in the secoﬁd portion 104. Each of
the blister cavities 120 protrudes from the respective froﬁt sides 112, 114 of first portion
102 and the second portion 104. Each blister cavity 120 is sized to receive a pill 122
therein. Opening 124 in the first portion 102 is provided to receive a microprocessor 262
(Figs. 7A, 7B). The microprocessor 262 operates in corpération with a momentary
switch, as described hereinafter to permit the accessing of the pill 122 in each blister
cavity 120. Holes 126a, 126b are also provided to place light emitting.diodes (LEDs) that
are part of a ciréuitry unit 260 (Fig. 7B) of the package assembly '1 00. The holes 126a,
126b are located on the back side 110 and are exposed through the opening 124 of the
front side 112.

" The first portion 102 and the second portion 104 preferably connected to one
another by ridge 106, although they méy ?Iso be attached together by any suitable means
includihg, but not limited to, by adhesives or mechanical means such as, for example,
snapping connections, and inserting the tab on on.e portion into the slot of the second
portion or vice versa:. It should be noted that the first portion 102 and the second portion
104 can be separated and used individually without compromising the integrity and the
function of the package assembly 100. When the first portion 102 and the second portion
104 are separated, each portion 102, 104 would include a separate circuitry unit.

Generally, the size of the package assembly 100 depends on the number of pills 122

11
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stored in the package aséembiy 100. The first portion 102 and the second portion 104 are
preferably made of paper, paperboard, or cardl;oard, but any other suitable material may
. be used as well. The package assembly 100 is portable, easy to use, inexpensive, aﬁd
effectively assists a patient in folloyving a prescribed regimen for taking medication.

| Fig. 2 illustrates the package assembly 100 of Fig. 1 which is folded in half. When
folded in half, the package assembly 100 resembles a boék. As noted above, the width
(W) of the ridge 106 is provided to compensate for the thickness of the blister pack 250
and the circuitry unit 260 disposed therein. When the package assembly 100 is in the
folded position, the ridge 106 permits the first and‘seéond portions 102, 104 to fold onto
one a.nother with ease and prevehts possible tearing of non-continuous score lines 116
and 118 in the folded area. As will be appreciated froﬁ viewing Figs. 1 and 2, the back
side 110 of the ﬁrst portion 102 includes a 2D matrix of tear away doors 128 that are eacb
déﬁned by non-continuous score lines 130. The 2D matrix of tear away doors 128 are
aligned with the corresponding blister cavities 120 when the blister pack 250 is
positidned relative to the tear away doors 128 as shown in Fig. 1. The function and use of
th.e tear a;vay doors 128 are best understqod by reference to Figs. 3, 8 and 9, and will be
described in greate; detail hereinafter.

Fig. 3A is a plan view of a blank 200 used to form the backage assembly 100 of

Fig. 1 in accordance with the preferred embodiment of the present invention. The blank
200 is constructed from any suitable foldable material, such as paperboard that can be
die-cut to form a generally rectangular configuration when the blank 200 is in the
unfolded position. It is well within the scope of thi; invention to use any suitable material

well known or later developed in the art such as, for example, paper, plastic, or the like.

12
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The blank 200 is divided into section I and section II by two longitudinal non-continuous
score lines 116,118 extended along the length of the blar;k 200. It will be appreciated that
the practice of this. invention permits the section I and section II be separated from the
one another so that each section I or section II can be folded to form a package assembly
that would function in substantially the same manner as the packagel assembly 100
described herein.

In the exemplary embodiment of Fig. 2, when the blank 200 is folded, respective
sections 1 and 11 are defined by respective first and second portions 102, 104. The
longitudinal non-continuous score lines 116, 118 are extended from left edge 206 of the
blank 200 to the central portion of the blank 200. The non-continuous score lines 116 and
118 are substantially parallel and cooperaté with one another to form the ridge 106, as
described above. A cut out 210 is formed from the central portion of the blank 200 to the
right edge 212 of the blank 200. Transverse non-continuoﬁs score lines 214, 216, and 218
extend along the width of the blank 200 and cooperate with the longitudinal non-
continuous score lines 116 and 118 to define a total of eight panels which are namely,-
two opposing contact panels 220a, 220b, two opposing circuit panels 222a, 2é2b, two
opposing exterior panels 224a, 224b, and two opposing blister panels 226a, 2526b. The
central portion of the blank 200 is defined by intersection of non-continuous score lines
116,118 with the transverse non-continuous score line 216. It should be noted that the
number of panels illustrated in Fig. 3 is strictly exemplary in nature and is in no way
intended to limit the number of panels in the package assembly 100.

The contact panel 220b includes a rectangular cut out 228 which extends from an

inner edge 227a of the panel 220b toward the outer edge 227b of the panel 220b. In the

13
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exemplary embodiment of Fig. 3A, the contact panel 220a may have a cut out similar to
the cutout 228 provided in contact panel 220b, in which ihg two panels 220a, 220b would
. be identical but opposing one another. The blister panel 226b includes the opening 124
which cooperates with the cut out 228 to permit the microprocessor 262 (Fig. 7A) to be
exposed from the blister panel 226b when the blank 200 is folded to form the package
assembly 100 as depicted in Fig. 1. It should be noted th’at the cut out 228 and the
opening 124 are not critical to the practice of the invention. In the absent of the cut out
228 and the opening 124, the circuitry unit 260 is concealed between the blister panel
226a and contact panel 220a when the blank 200 is in the folded position as shown in Fig.
1.

Each of the contact panels 220a, 220b includes a 2D matrix of individual swing
door 230 that afe each defined by non-continuous score lines 232. Fig. 3A illustrates a
total of fifteen swing doors 230 that are substantially oblong in shape and positioned
approximately in the center of contact panels 220a, 220b. It should be noted that the "
number of swing doors 230 shown in Fig. 3A is strictly exemplary in nature and is in no
wﬁy intended to limit the number of svx./in.g doors 230 that can be included in the package
assembly 100. Fun.hermore, each swing door 230 preferably stands alone and is not
connected with another swing door 230.

Referring to Figs 3B-3D, each of the swing doors 430 are defined by the non-
continuous score line 232 having generally an oval body portion 234 with a generally
rectangular tab 236 projected outwardly from the long side of the swing door 230. The
non-continuous score line 232 is interrupted by a pair of nicks 238 so as to hold the swing

door 230 to the contact panel 220a and to permit the swing door 230 to pivot in and out

14
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of the plane of panel 220a as best depicted in Fig. 3D. An ordinary skill in the art would
appreciate that the pair of nicks 238 functions like a typi;:al door hinges which permit the
swing door 230 to.pivot along an axis aligned with a second long side of the generally
oval portion 234 opposite the tab 236.

Each of the circuit panels 222a includes a 2D matrix of punch outs 240 that
correspond to the number of swing doors 230 in the contact panels 220a. Each of the
punch out 240 is aligned with the corre.sponding swing door 230 to be used in forming an
electronic momentary switch 290 (shown in Fig. 9A, 9B, 10A-C) when the blank 200 is
in the folded position. The function and use of the momentary switch 290 are best
understood by reference to Fi gufe 10A-10C and will be described in greater detail later.
The punch outs 240 are positioned approximately i‘n the center of circuit panels 222a,
222b.‘ 1t should be noted that the number of punch outs 240 shown in Fig. 3A is 'stri.ctly
exemplary in nature and is in no way intended to limit'the.number of punch outs 240 that
can be included in the package assémbly 100. Furthermore, each punch outs 240
preferably stands alone and is not connected with another punch out 240. Although the
punch outs 240 are jllustrated as beiﬁg oval, it should be noted that it is withi-n the scope
of this invention to provide punch outs 240 of any known shape, such as, for t;,xample,

* but not limited to, rectangular, circular, triangular, trapezoidal, square, and the like.

Each of the exterior panels 224a, 224b includes a 2D matrix of tear away doors
128 tﬁat are each defined by non-continuous score lines 130. The exemplary embodiment
of FIG. 3A illustrates a total of fifteen tear away doors 128 that are substantially
rectan gu]ar in shape and disposed approximately in the center of the exterior panels 224a.

The shape of each tear away door 128 being rectangular is merely exemplary and it is -

15
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within the scope of this invention to use any known shape to gleﬁne the tear away doors
128, such as, but not limited to, circular, oval, square, triangular, trapezoidal, and the like.
The tear away doors 128 are aligned with the punch outs 240 in the circuit panels 222a,
222b when the blank 200 is in the folded position. It should be noted the number of tear
away doors 128 illustrated is strictly exemplary in nature and ié in no way intended to
limit the number of tear away doors 128 that can be included in the assembly package
100. Furthermore, each tear away door 128 stands alone and is not connected with
another tear away door 128. The exterior panels 224a, 224b form the back surface;, of the
package assembly 100 when the contact panels 220a, 220b, circuit panels 222a; 222b,
and tﬁe blister panels 226a, 226b are folded onto one another. Thé back surface 110 of
the package assembly 100 may also be used to print, fdr example, a doctor’s instruction, -

pharmacists’ instructions, graphics, comments and the like.

Each of the blister panels 226a, 226b includes a 2D matrix 'of punch outs 246 that -

correspond to the number of the respective tear away doors 128, punch outs 240 and
swing doors 230 when the blank 200 is in the folded position. When the contact panels

| 2é0a, 220b, circuit panels 222a, 222b, and the exterior panéls 224a, 224b are folded onto.
one another, the respective blister panels 226a, 226b form the front surfaces 112, 108 of
the package assembly 100 as best shown in Fig. 1. The 2D matrix of punch outs 246, in
the blister panels 226a, 226b, receives a corresponding 2D matrix of the blister cavity 120
as best depicted in Figs. 5. The punch outs 226a, 226b are positioned approximately in |
the center of blister panels 226a, 226b. It should be noted that the number of punch outs
246 shown in Fig. 3A is strictly exemplary in natur.e and is in no way intended to limit

the number of punch outs 246 that can be included in the package assembly 100.
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Furthermore, each punch outs 246 preferably stands aldne and is not connected with
another punch out 246. Although the punch outs 246 are.illustrated as being oval, it
should be noted thét it is within the scope of this invention to provide punch outs .246 of
any known shape, 'such as, for exémple, but not limited to, rgctangular, circu]ar,. |
triangular, trapezoidal, square, anﬁ the liké. |

Fig. 4A illustrates the manner in which the blank 200 of Fig. 3 is folded. Non-
continuous score line 216 enables circuit panels 222a, 222b to be folded onto the exterior
panels 224a, and 224b. Similarly, Non-continuous score line 214 enables contact panels
220a, 220b to be folded onto the circuit panels 222a, 222b. It should be noted that circuit -
panels 222a, 222b are saﬁdwiched between the contact panels 220a, 220b and the exterior
panels 224a, 224b as best depicted in Fig. 4B.

Fig. 6A illustrates an exploded view of the blank 200 and a pair of bliste} papi(s
250. The blank 200 is partially folded and the pair of biistér packs 250 is posiiioned over
the blister panels 226a, 226b. The pair of blister packs 250 is placed onto the blister
panels 226a , 226b such that each of the blister cavities 120 protrudes from the punch
outs 246 of the blister panels 226a, 226b as best depicted in Fig. 1. Then, the non- -
continuous score line 218 enables blister panels 226a, é26b to be folded onto t.he contact
panels 220a, 220b along the non-continuous score line 218. It should be noted that the
scope of this invention is not limited to the order of the above-described sequence of
steps for folding the respective panels 220a, 220b, 222a, 222b, 224a,. 224b, 226a and
226b onto each other. For example, depends on the number of panels to be folded, every

permutation of possible folding sequences regarding the panels 220a, 220b, 222a, 222b,
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224a, 224b, 226a and 226b ‘cﬂong non;coptinuéus score lines 21{}, 216, and 218 is ‘
considered to be within the scope of tl;is invention. . |
For illustrétivé purposes, only a few blister cavities 120 is depicted in Fig. 6A, but ‘ '

generally the number of blister cavities 120 c;)rresponds to the number of punch outs ‘246.
Moreover, Fig. 6A depicts only t;:vo blister packs 250, but this ihven.tion can be pfacticed
with any number of blister packs 250 and therefore, the two blister packs 250 are shown .
by way of example. Since the two blistér packs 250 are substantially similarly, only one
of the blister pack 250 is described below.

| The blister pack 250 shown in Fig. 5 includes a blister layer 252 formed into a 2D
.matrix of blister cavities 120 which each cavity receives the pill122. A foil layer 254_ is
adhered to.thc blister pack 250 in a conveptfonal ma‘nnert The blister layer 252 defines
the top of the blister cavities 12(5‘and is preferably a viny! or PVC rﬁaterial,.but ;:an.b.e
any suitable material. The blister éavities 1 20 are prefe;rabiy, but need not be,'.transparent
so that the pill 122 housed by the blister cavity 120 can be seen. Although the blisters
cavities 120 can take any orientation, size or shape, the blister cavitjes 120 are preferably
oriented, sizedA, and shaped to corresi)ond to the orientation, size, énd shape c§f the pills
122. For example, in the embodiment shown in Fig. 5, the blister cavities 120.are oblong
for housing a generally oblong pill 122 and the blister cavities 120 is slightly lérger than
the pills 122, so that the pills 122 will fit within the blister cavities 120 Eut will not be
ablé to have a significant amount of room to-move. Each blister cavity 120 is te;ar
resistant, such that a pill 122 housed in the blister cavities 120 cannot be accessed by
(earing‘the blister layer 252‘without substantial effort or the use of a blade. It will be

| appreciated that a pill 122 can be removed from the blister ca‘ﬁty 120 by pushing the
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blister cavity 120 and fdrcing the pill 122 to punch a hole in the foil léyer 254 50 that the
pill 122 can be removed via the punched hole.

Fig. 7A is a plan view of the blank 200 having the circuitry unit 260 disposed
therein and is used to form the package assembly 100 of Fig. 1 in accordance with the
preferred embodiment of the present invention. The circuitry unit 260 is configured to be
printed on circuit panels 220a, 220b of the blank 200. As noted above, the circuitry unit
260 in corporation with a momentary switch 290, as described hereinafter, permits the
accessing of the pill 122 in each blister cavity 120 to be monitored. As best illustrated in
‘Fig. 7B, the circuitry unit 260 comprises a microprocessor 262 having an audible piezo-
alarm 266 and a light emitting diode 268, conducting circuits 264a, 264b, and other
components such as a read-only-memory and a read-a(;cess-memory to keep track of the
time to take the pill 122 and alert a patient if the pill 122 was not taken at the appropriate

_time. The microprocessor 262 may adhesively attached to the circuit panel 222b. The

. microprocessor 262 communicates with the package assembly 100 via conductive circuits

264a, 264b. Alternatively, one skilled in the art would appreéiate that microprocessor 262

m‘ay be in optical communication with th¢ package assembly 100. The respective -

conductive circuits 264a, 264b preferably consists of respective electrically conductive

pathways 266a, 266b and 266c, 266d that are printed, for example, graphically in the

form of printing ink or applied by another method, for example, in'the form of foil, onto

the circuit panels 222a and 222b as best depicted in the Fig. 7A. |
Each of the conductive pathways 266a, 266b and 266¢, 2664 is configured to

form a generally U-pattern coﬁductivc pathway. In the exemplary embodiment, the

respective U-shaped conductive pathways 266a, 266b and 266c¢, 266d are generally
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intertwined to minimize the space needed to print the conductive pathways 266a, 266b | _
and 266¢, 266d on their respective circuit panel 222a .am.i 222b. The conductive circuits
264a, 264b functic;ns gimilarly to that used, for example, in parallel switches. It'will be
appreciated that the parallel patte‘m confi gurétion of anductive péthways 266a,. é66b and
266¢, 266d are only exemplary and by no meaﬁs limited to parallel I;attem. It is well
within the scope of this invention that the conductive pathways 266a, 266b and 266¢; -
266d form other geometrical patterns with one another. Each of the conductive pathways

' 266a, 266b includes a plurality of conductive contact surfaces 268a and 268b. Similarly,
eaéh of the conductive pathways 266¢, 266d includes a plurality of conductive contact
‘surfaces 268c and 268d. In the exemplary embodiment of Fig 7A, the parallel pattern of
the conductive circuits 264a, 264b correspond to thé Zb matrixof the punch outs 240
contained in the circuit panels 22;2a, 222b. For'example, in the circﬁit panel.222"21;- egch. :
punch out 240 includes a pair of c;ontact surfaces 268a; 26.8b that is printed on oné of the

"long sides of the punch out 240. Alternatively, the pair of contact surfaces 268a, 268b
may be printed on one of the short sides of the punch out 240, proﬁded that the
respective conductive contacting surfaces 272a,l 272b are re-cc;nﬁgured such .that_ the pair
of contact surfaces 268a, 268b is symmetric with respect to the contacting sur;faces 272a,
272b. For example, if the contact surfaces 268a, 268b are printed on one of the short
sides of the punch 6ut 240, then the respective conductive contacting surfaces 272a, 272b
aré also printed on the short side of the respective sWing doors 230. The condu;:tive
contact surfaces 268a, 268b are spaced apart. from one another as best shown in Fig. 7B.
It should be noted that all of the contact surfaces 268a, are branched out from the

conductive pathway 266a and the entire contact surface 268b, are branched out from the
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conductive pathwéy 266b. Similarly, in the circuit panel 2225, each punch out 240
includes a pair of contact surfaces 268c, 268d fhat are printed on one of the long sides of
the punch out 240. The contact surfaces 268c, 268d are spaced apart from one another as
best shown in Fig: 7B. It should be noted that all the contact surface 268a are branched
Ol..lt from the conductive pathway 266a and the entire conductivé contact surface-268b are
branched out from the conductive pathway 266b. It should be noted that the pafal]el .
conﬁguration of conductive pathwa).'s 266a, 266b and 266¢, 266d substantially reduces
the number of the electrical contacts needed to communicate with the microprocessor
262. |

' The conductive paths 266a, 266b are connected to the microprocessor 262 via a
flexible circuit 270. The flexible circuit 270, due to its 'inhere.nt toughness car; resist a
multiple folding without any damage to the wires. The flexible circuit 270 is connected to
the conducting pathways 266a, 266b and 26.§c, 266d by a Z directional electrically
conductive tape 280. The Z directional electrically conductive tape 280 is similar to a two
sided tape that conducts electricity only up and down through its thickness "z-direction”
aé well known in the an The Z directfoqal conductive tape 280 does not conduct across
the surface of the circuit panels 222a, 222b in the X and Y directions. Advantagéously,
the Z directional conductive tape 280 could be applied over twé conductive traces that are
next to each other without connecting them to each other or "shorting them out". One
ordinary skilled in the art would appreciate that a Z directional conducﬁve adhesive may
be used for the practice of the present inventijon. The Z directional conductive tape 280 is
also known as anisotropic electrically conductive tape. Alternatively, It should be noted

that a standard conductive adhesive may be applied over two conductive traces that are
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next to each other, however; one ordil;ary skill in the art would know that the standard |
conductive adhesive have to be appliéd ina mannér that‘a small amount is applied to each
conductive trace s;) it .would not spread out and touch the other adjacent contact surfaces
268a, 268b and 268c, 268d. It should be noted that contact surface 266a can not' i)e
connected to contact surface 2665 and contact surface 266c¢ can not be connected to
contact surface 266d.

The microprocessor 262 is programmed to keep track of the time to take the pi}l
and alert a patient if .the pill 122 was not taken at thie appropriate time. The
mi.,croprocessor 262 may be programmed to establish a desired pill sc'hedl;le and to store -
in the memory the actual dispensing times of the pills 122. The audible piezo-alarm 264
sounds to indicate to the patienAt that it is time to take the pill according to the
programmed pill schedule. The n-licroprocessor 262 may be progralﬁmed to.aler.t thg
patient to administer a pill every fixed time interval. The rﬁicroproceésor 262"may also be
programmed to keep track of the untaken pills by the patient. The light emitting diode
(LED) 266 is a semiconductor that emits light when eclectically ehcrgized. The light
emitting diode (LED) 266 acts as tiny light bulﬁ and used as a small indicator light to
alert a patient. | |

The swing doors 230 on the respective contact panels 220a, 220b receive
respective conductive contacting surface 272a, 272b. As described above, each swing
door 230 includes the ovél portion 234 with the rectangular tab 236 projected outwardly
from the long side of the swing door 230. The conductive contacting surface 272ais

| gpplied at the tip of the rectangular tab 236. Similarly, the conductive contacting surface

272b is applied at the tip of the rectangular tab 236b. Although the tab 236 is illustrated
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as being rectangular, it should be noted that it is within the scope of this invention to
provide tab 236 of any known shape, such as, for example, but not limited to, circular,
. triangular, trapezoidal, square, and the like.

The respective conductive contacting surfaces 272a, 272b are in electrical
communication with the respective coﬁductive contact surfaceé 268a, 268b and 268c,
268d, when the tip of the rectangular taB 236 slides over .the conductive contact surfaces
268a, 268b and 268c, 268d.

Fig. 7C illustrates the mannér in which the blank 200 of Fig. 7A is folded. The
blank 200 in Fig. 7A is folded exacily in the same manner as the exemplary embodiment
descr;bed above with reference to Fig. 4A. With the exception of the éircuitry unit 260 in
circuit panels 222a, 222b and the conductive contacting surfaces 272a, 272b in the
~ contact panels 220a, 220b, which are added to the blank 200 of Fig. 3A, the two exterior.
pﬁnels 224a, 224b, and two blister panels 226a, 226b in Fig. 7C are identical to that of
Fig. 4A. As such, a detailed-discussion of these panels will be omitted to avoid
redundancy. It should be noted that in Fig. 7B, when the coﬁtact panels 220a; 220b
ovgr]ay the circuit pa;le]s 2'22a, 222b, éaqh of the respective swing doors 230 in
cooperation with ea;ch of the punch out 240 forms a momentary switch 290 that is in an
open position. The function and use of the momentary switch 290 are best understood by
reference to Figure 10A-10C and will be described in greater detail later.

Fig. 7D illustrates an expioded view of the blank 200 including the circuitry unit
260 and a pair of blister pack 250. With the exception of the circuitry unit 260 which are

added to the blank 200, Fig. 7D is exactly the same as Fig. 7A. Therefore, a detailed
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discussion of inc&poraﬁng the blister panels 250 onto the blgnk 200 ;)Vill be omitted to
avoid redundancy. |

To construct the blank 200 illustrated in Fig. 7C to form the package assembly
' 100, the circuit panels 222a, 222b are folded onto the exterior panels 224a, and 224b
afong the Non-continuous score line 216. Next, the contact paﬁels 220a, 220b are foldéd
onto the circuit panels 222a, 222b along the Non—continuéus score line 214. To enhance
the integrity of package assembly 100, adhesive may be applied in certain area of the
circuit panels 222a, 222b which wo.uld secure the contact panels 220a, 220b to thé circuit
panel and facilitate holding the circﬁit unit 260 to the circuit panels 222a, 222b. To
ensur.e that the swing doors 230 are free to pivot, abhesive (anti-stick compound) may be
applied on the back side of the contact panels 220a, 226b so that to prevent the swing
doors 230 from éticking to the foil 254 of the blister pack 250. Similarly, abliesive may
be applied on the back side of the tear away QOors 128 so that to prevent the tear away
doors 128 froﬁ sticking to the back side of the circuit panels 222a, 222b. It is preferred
that respective circuit panels 222a, 222b and respective exterior panels 224a and 224b are
hc;at sealed with one another. Next, the' pgir of blister pack 250 is fitted into the blister
panels 226a, 226b go that the blister cavities are protruded from the punch out 245, and
then the blister panels 226a, 226b are folded onto the contact panels 220a, 220b along the
Non-continuous score line 218. Then, all the panels 220a, 220b, 222&. 222b, 224a, 224b,
226a and 226b having heat sealable surfaces are overlaid onto each otﬁer to be heat
sealed to form the package assembly 100.. As noted above, depends on the number of

panels to be folded, every permutation of possible folding sequences regarding the panels
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220a, 220b, 222a, 222b, 224a, 224b, 226a and 226b along non-continuous score lines
214, 216, and 218 is considered to be within the scope of this inventton.

Fig. 9A is e;n e;{p]oded perspective view of one blister pill 122 having a |
momentary switch 290 attached thereto in according to a preferred embodiment of the..
present invention. Fig. 9A is a cut way portion of Fig. 11 for only illustration purposes.
Fig. 9A illustrates the assembly procedure of one of the blister pills 122 in spaced relation
to the momentary switch 290. One ordinary skilled in the art would appreciate that the
package assembly 100 is constructed in the same manner as illustrated in Fig. 9B. As
noted above, the package assembly 100 is constructed from the blank 200, the blister
pack 250, and the circuit unit 260 all incorporated with one another. The package
assembly 100 includes fifteen blister cavities 120, each blister cavity having a pill 122~
housed therein and, of which, one blister incorporated the momentafy switch 296 thereto
is best depicted in Fig. 9B. The detail operation of the ﬁorﬁentary switch 290 is now
described. For illustrative pu@oses, only one blister cavity 120 having a pill 122 therein
with a momentary switch 290 attached to the blister cavity 120 is discussed.

Figs. le—lOC are cross sectional views taken along line 10-10 of Fi‘g;. 9b,
illustrating the operation of momentary switch 290 in accordance to the prefex:red
embodiment of the invention. Figs. 10A-10C shows only one blister pill 122 having a
momentary switch 290 attached thereto, but one skill in the art appreciates that in the
package assembly 100, each blister pill 122 has one momentary switch 290 attached
thereto. As noted above, in the preferred embodiment of this invention, the momentary
switch 290 is used to monitor the dispensing of pill 122 from the package assembly 100.

Fig. 10A shows the momentary switch 290 in an opened position in which the conductive
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contact surface 272a is épac"éd apart from the contactinig siirfaces 268a, 268b. As noted
above, the respective contact surfaces 268a, 268b are symmetric with reépect to the

. contacting surface 272a and the contact surfaces 268a, 268b are in the same plane, thus in
the sectional views of 10A-10C, the contact surfaces 268a, 268b are present. A portion of
the blister panel 226 with the blister caQity 120 having the pill i22 therein is protruded
from the punch out 246. Fig. 10A clearly shows that the éontact panel 220 and the circuit
panel 222a are laid onto one anther. The contact panel 220 and the circuit panel 222a are
sandwiched between the bliste;‘ panel 226 and the exterior panel 224a. The tear away
door 128 protects the circuit panel 222a from possible -damage. Since the tear away doors . -
128 a're only used for protection purposes, then the tear away doors 128 are not 'necessary
. component of the package assembly 100. As described hereinbefore with reference to
Figs. 3A-3D, the swing door 230 having the substantially rectangular tab 236 pivots with
réspect to hinge point 296. When the pill 1 22 is push out of the blister cavity 120, the -
pills 122 breai(s through the foil 252 and push down onto the swing door 230. In" -
resporise, the swing door 230 pivots downwardly out of plané of panel 220a as best
iliustrated in Fig. 10B. It should be not‘ed.that the downward distance of the swing door
230 corresponds to the linear distance (L) in which the .tab 236 moved away. laterally with
respect to the panel 220a. As the pill 122 continue to push out of the blister cavity 120, .
the tab 236 having conductive contacting surface 272a would come in contact in a sliding
manner with the conductive contéct surfaces 268a, 268b and put the momentary switch |
290 in closed position. During the sliding motion of tab 236 over the contact surfaces
268a, 268b the momentary switch remained in closéd positioned. As the pill 122

continue to move out downwardly from the blister cavity 120, the contacting surface
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272a is disengaged from the contaét sﬁrfaces 268a, 26Sb, which put momentary switch
290 back in the opened position and the tear away door iAs now separated from the’ ‘
exterior panel 224;1. I.t is also possible to remove the tear away door prior to attempting
to push the pill 122 out of the package. The pill 122 is dispensed from the blistc;r cavity
120, when the tab 236 is passed fhrough the puhch out 240. It shoulci be noted that the
width of the contacting surface 272a and/or the width of the contact surface 268a, 268b -
and the speed at which the pill 122 is pﬁshed out, would control the time the momentary

~ switch 290 is remained in closed position.

Figures 11 is a perspeétive view of a package assembly 300 used generally for
pharmaceutical articles in accordance with the second preferred embodiment of the
present invention. The pharmaceutical articles used in th; package assembly 300 are, for
example, capsules, tablets, and/01~~ pi']]s for controlled indicaiion of dispensiqg of the_ |
pharmaceutical articl'es from the package assembly 306. Although the packag'é assembly
300 is used for storing capsules, tablets, and/or pills, but one of ordinary skill in art would
appreciate tha.t the package assembly 300 may be used for vériety of other consumer
products such és battery, electronic éevices and.the like. .

The package assembly 300 includes a first portion 302 and a second pé)rtion 304 - -
which are integrally attached to one another by a ridge 306. The first portion 302 includes
a front side 308 and a back side 310. Similarly, the second portion 304 includes a front
side 312 and a back side 314. The first portion 302 ;clnd a second portion 304 ar.e best
_understood by reference to Figs. 13 and 17A-17C, the function and use of which will be
‘c'lescrib.ed in greater detail hereinafter. The ridge 306 is defined by two substantially

parallel non-continuous score lines 316 and 318. The width (W) of the ridge 306 is
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generally correspbnds to the thickness of the first and second poriions 302, 304 and will
be described in greater detail below. Each of tﬁe respective first and second portions
- 302,304 includes a blister pack 250 (not entireiy visible in Fig. 11) having a 2D matrix of
blister cavities 320. At least one blister pack 250 is sandwiched between front and back
sides 308, 310 in the first portion 302 and at least one blister pack 250 is sandwiched
between front and back sides 312, 314 in the second port.ion 304. Each of the blister
cavities 320 is protruded from the respective first side of the first portion 302 and the
second portion 304. Each blister cavity receives a pill-322 therein. Opening 324 in the
first portion 302 is provided to receive a microprocessor 262 (shown in Fig. 15A & 13B). .
The microprocessor 262 in corporation with a momentary switch 490, as described
hereinafter, permits the accessing of the pills 322 in ea;:h blister cavity 320 to’ be
monitored. Hole;s 326a, 326b are also provided to place Light Emitting Diodes (LEDs)
266 that are part of the circuitry unit 260 in the package assembly 300. The holes 326a,
326b are locafed on the back side 310 and are exposed through the opening 324 of the .
front side 324. The first portion 302 and the second portion 504 may also be attached
together by any suitable means includi.ng,l but not limited to, by adhesives or mechanical
means. It should be. noted that the first portibn 302 and the second portion 304 can be
separated and used individually without comprorr.lisin g-the integrity and the function of
the package assembly 300. When the first portion 302 and the second portion 304 are
separated, each portion can contain a circuitry unit. Generally, the size of the package
assembly 300 depends on the number of pills 322 stored in the package assembly 300.
The ﬁrst' portion 302 and the second portion 304 aré preferably made of paper,

paperboard, or cardboard, but other suitable materials may be used as well. The package
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assembly 300 is portable, eésy to use, inexpensive, and effectively assist a patient in
following a prescribed regimen for taking medicat.ion.. |

Fig. 12 illu.stra‘tes the package assembly 300 of Fig. 11 which is folded in.half.
When folded in half, the package assembly 300 resembles a book. As noted abqve, the
width (W) of the ridge 306 is pro;/ided to compensate for the thickness of the blister pack
250 and the circuitry unit 460 disposed therein. When the package assembly 300 is iﬁ the
folded position, the riége 306 permits the first and second portions 302 and 304 to fo’lc_i
onto one another with eése and prevents possible tearing of non-continuous score lines
316 and 318 in the folded area. As will be appreciated from viewing Figs..11 and 12, the
back side 310 of the first portiori 302 includes a 2D.matrix of tear away doors 328 that
are each defined by non-continious 'score lines 330. The ’2D matrix of tear away doors -
328 are aligned with the corresponding blister cavities 320 shown iﬁ Fig. 11. Tﬁe K
function and use of the tear away d;:)ors 328 are best ur'lder‘stood by feference to Fi gs. -
17A-17C and will be described in greater detail hereinafter.

Figs. 13A is a plan view of a blank 400 used tlo form the pac;kage assembly 300 of
Fig. 11 in accordance with the secoﬁd preferred embodiment of the prese;nt i_x;ver_ltion.
The blank 400 is constructed from any suitable foldable material, such as papérboard that
is die-cut to form a generally rectangular configuration when the blank 400 is in the
unfolded position. If is well within the scope of this invention to use any'suitablé material
well known or later developed in the art such as, for example, paper, plastic, and the like.
The blank 400 is divided into section I and section II by two longitudinal non-continuous
score li.nes 316 and 318 extended along the length of the blank 400. It will be appreé:iated

that the practice of this invention permits the section I and section II be separated from
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the one another so that eacﬁ section I c')r section II can be folded to form a package.
assembly that would use ‘and function éxact]y the éame rﬁanner as the package assé_mbly
300. |

In the exemplary embodirﬁen; of Fig. ‘12, when the blank 400 is folded, réspective
sections I and II are deﬁnéd by réspective first and secc;nd portions 402 and 404. The
longitudinal non-continuous score lines 402 aﬁd 404 are extended from left edge 406 of
the blank 400 to the central portion of the blank 400. The nén—continuous score lihes'3_16
and 318 are substantial]y parallel and form the ridge 306, as'discussed above. A cut out
410 is formed from the centrai portion of the blank 400 to the right edge 412 of the blank
.400. Transverse non-continuous score linés 414, 416, and 418 extend along the width of
the blank 400 and cooperate wi.th the longitudinal non-cqntinuous score lines 416 and
418 to define eight panels, nameiy, two contact panels 420a, 420b, two circgit p-anels.
422a, 422b, two exterior panels 4é4a, 424b, and two biistér panels 426a, 426b. The
central portion of the blank 400 is cieﬁned by intersection of non-continuous score lines
316 and 318 with the transverse non-continuous score line 416. It should be noted that
the number o.f panels illustrated in Fig. 13A is sirictly exemplary in nature ap-cl is in no
way intended to limit the number of panels in the package assembly 300. ‘

The contact panel 420b includes a rectangular cut out 428 wﬁich extend from oné
.end'of the pénel 426b toward the center thereof. In the exemplary embodiment of Fig.
13A, the contact panel 420a may have similar cut out 428 in which the two pan‘els ‘4.20a,
420b would be identical. The blister panel 426b includes the opening 424 which .
qooperétes with the cut out 428 to permit the microprocessor 260 to be exposed when the

blank 400 is folded to form the package assembly 300 as depicted in Fig. 11. It should be
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noted that the cut out 428 and the opening 424 are not critica}‘to the practice of the
in&ention. In the absent of the cut out 428 and the opening 424, the circuitry unit 460 is
concealed between the panels 420a, 420b, 422a, 422b, 424a, 424b, and 426a, 426b when
the blank 400 is in the folded position. |

Each of the contact panels 420a, 420b includes an 2D matrix of individual swing
door 430 that are each defined by non-continuous score lines 432. Fig. 13A illustrates a
total of fifteen swing doors 430 that are substantially oblong in shape and are positioned
approximately in the center of contact panels 420a, 420b. It should be noted that the
number of swing doors 430 shown in Fig. 13A is strictly exemplary in nature and is in no
way intended to limit the number of swing doors 430 that can be included in the package
assembly 400. Furthermore, each swing door 430 preférably stands alone -and is n;)t
connected with ;cmother swing door 430.

For illustrative purposes only, Figs. 13B, 13C shows only-a portion of the contact
panel 420a which illustrates the manner in-which one of the swing doors 430 pivots \yith
respect to the panel 420a. The swing door 430 is defined by the non-continuous score line
432 and includes a frusto-oval portion 434. The non-continuous score line 432 is
interrupted by a pai'r of nicks 438 so as to hold the swipg door 430 to the contact panel
420a and permits the swing door 430 to pivot in a;nd out of the plane of panel 420a as
best depicted in Fig.13C. One of ordinary skills in the art would appreciate that the pair
of nicks 438 functions similarly to that of a typical door hinges which permit the swing
door 430 to pivot along an axis aligned with a second long side of the generally frusto-

oval portion 434.
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For illustrative purpdses only, Figs.13D and13E show only a portion of the circuit
panel 422a which illustrates the manner in which one of .the swing doors 440a, 440b . .
pivots with respé& to .the panel 422a. The pair of swing doors 440a, 440b is aligned with
the correspondmg swing door 430 to be used forming an electromc momentary sw1tch
490 (Fig. 16A) when the blank 400 is in the folded position and the cnrcultry unit 460 is
attached thereto. The function and use of the momentary switch are best understood by
reference to Figs. 17A-17C and will be described in greater detail later.

The swing doors 440a and 440b are defined by a cut line 442. Each of the swing
ddor 440a, 440b is defined by a generally rectangular body portion 446a and 446b. The
non-continuous score line 448 is interrupted by a pair. of nicks 450 so as to hold the swing
door 448 to the contact panel 422a and permits the swing door 440a to pivot in and out of -
the plane of panel 422a as best depxcted in Fig 13E. Likewise, the non- contlnuous score
line.452 is interrupted by a pair of nicks 454 so as to hold the swing door 440b to the
contact panel 422a and permits the swing door 440b to pivot in and out of the plane of
panel 422a. One of ordinary skills in the art would appreciaté that the pair pf nicks 450
and 454 functions similarly to typicél door hinges which permit the swing d(.)-ors 440a,
440b to pivot along an axis aligned with a second long side of the generally re;ctangular
body p'ortion 446a and 446b.The swing doors 440a, 440b are positiohed approiimately in
the center of circuit‘ panels 422a, 422b. It should be noted that the number of swing doors
440a, 440b shown in Fig.13A are strictly exemplary in nature and is in no way intended-
to limit the number of swing doors 440a, 440b that can be included in the package
gssembiy 400. Furthermore, each swi‘ng door 440a, 440b preferably stands alone and is

not connected with another swing door 440a, 440b. Although the swing door 440a, 440b
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are illustrated as being rectéhgular, it should be noted tilat it is within the scope of this
invention to provide swing door 440a, 440b of any known shape, such as, for example,
but not limited to, square, circularA, triangular, trapezoidal, oval , and the like.

Each of the respective exterior panels 424a, 424b includes a respective 2D matrix -
of tear away doors 328 that are each defined by non-continuous score lines 458. The-
exemplary embodiment of FIG. 13A illustrates a iota] of ~ﬁfteen tear away doors 328 that -
are substantially rectangular in shape and disposed approximately in the center of the
exterior panels 424a. The shape of each tear away door 328 being sectan gularis merely
exemplary and it is within the scope of this invention to use any known shape to define
the te.ar away doors 328, such as, but not limited to, circular, oval; sqdare, trapeioidal,
and the like. 'fhe tear away doors 328 are aligned witﬁ the respective swing doorsl 430,
440a, and 440b in the respective contact panel 420, 420b, circuit panels 4224,422b when
the blank 400 is in the folded position. It shoyld be noted the number of tear away doors
458 illustrated is strictly exemplary in nature and is in no way intended to limit the
number of tear away doors 328 that can be included in the assembly package 300.
Fdrthermore edch tear away door 328 stands a]one and is not connected with another tear
away door 128 The exterior panels 424a, 424b form the back surface 310 of the package
assembly 400 when the contact panels 420a, 420b, circuit panels 422a, 422b, and the -
blister panels 426a, 426b are folded onto one another. The back side of the package
assembly 400 may also be used te print, for example, a doctor’s instruction, pharmacists; ‘
instructions, graphics, comments and the like.

Each of the blister panels 426a, 426b includes an 2D matrix of punch outs 446 .. -

that correspond to the number of the respective tear away doors 328 in the exterior panels
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424a, 424b, respective swing doors 430, 440a, and 440b in the respective contact pénelé
420, 420b and circuit panels 422a, 422b when the Bla_nk ;100 is in the folded positibp. The
blister panels 426a., 4i6b form the front surface 308 of the package assembly 3OQ (shown
in Figs. 11 and 12) when the contact panels 420a, 420b, circuit panels 422a, 422b, and
the exterior panels 424a, 424b are folded onto one another. The 2D matrix of punéh outs
446, in the blister panels 426a, 426b, receives a corresponding 2D matrix of the blister
cavity 320 as best depicted in Figs. 11 and 5. The punch outs 426a, 426b are positioried
approximately in the center of blister panels 426a, 426b. It should be noted that the
number of punch outs 446 shown in Fig. 13A is strictly exemplary in hature and is in no
way intended to limit the number of punch outs 446 that can be included in the package
assembly 300. Furthermore, each punch outs 446 preferably stands alone and is not
connected with another punch out 446. Although the punch outs 446 are illqstra&ed gé :
being oval, it should be noted that it is within the scopé of.this invention to pr'bvide punch
outs 446 of any known shape, such as, for example, but not liniited to, rectangular, -
circular, triang'u].ar, trapezoidal, square, and the like. .

Fig. 14A illustrates the manner in which the blank 400 of Fig. 13A is -fo]ckd. '
Since the number of panels defined by the blank 400 in Fig. 13A is the same _E;S'the '
number of panels defined by the blank 200 in Fig. 3A, then the manner in which the
blank 400 is folded 'to form the assembly package 300, is identical to the blank 200 as
described hereinabove with reference to Figs. 8-10. As such, a detail description of
folding of the blank 400 will be omitted to avoid redundancy. In addition, the manner in
which fhe blister pack 250 is disposed in the blister panels 426a, 426b is identical té that

of the blister panel 226a, 226b described in the first embodiment of the present invention.
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As such, a detail descriptiori of the folding of blank 400 will be omitted to avoid
.redundancy as well. ’

Fig. 15A is a plan view of the blank 400 having a circuitry unit 460 disposed
therein and is used to form the package assemialy 300 in accordance with the second
embodiment of the present invention. The circuitry unit 460 is éonﬁ gured on circuit
panels 420a, 420b of the blank 400. As noted aone, the circuitry unit 460 in corporation
with a momentary switch 490, as described héreinafter, permits the accessing of the
patient’s pills 122 in each blister cavity 120 to be monitored. As best illustrated in Fig.
15B, the circuitry unit 460 includes the same microprocessor 262 that is used in the .
prefeﬁed embodiment of the présent invention with reference to Fl gs 7A-and 7B..As - .-
such, a detail description of the microprocessor 262 wii] be omitted to-avoid ‘reduﬁdancy.
The microprocegsor 262 may adhesively attéched to the circuit panels 422a, 422b. The
rﬁicroprocessor 262 communicates with the packageassernb]y 300 via.conductive circuits - -
464a, 464b. Alternatively, one skilled in the art would appreciate that micrOprocessor:262 '
may -be in-optiéal communication with-the package gssembl); 100 as described
he;reinafier. The respective conductive .c:iycuits 464a, 464b preferably consists of - -
respective electricaily conductive pathways 466a, 466b and 466¢c, 466d that ~a‘re ﬁrinted; o
for example, graphically in the form of printing ir;k or applied by another method, for
example, in the form of foil, onto the circuit panels 422a and 422b as ‘best depicted in the
Fig. 15A.

Each of the conductive pathways 266a, 266b and 266¢, 266d is configured to
form a génerally U-pattern conductive pathway. In.the exemplary embodiment, the ..

respective U-shaped conductive pathways 466a, 466b and 466¢, 466d generally are
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intertwined to minimize the space needed to print the c;)nductive pathways 466a, 466b
and 466¢, 466d on their respective circuit panel 422a and 422b. The conductive circuits
464a, 464b functions similarly to that of the conductiv.e circuits used, for example, in
parallel switches. It will be appreciated that the parallel pattern configuration of
conductive pathways 466a, 466b and 466c, 466d are only exerﬁplary and by no means
limited to parallel pattern. It is well within the scope of tﬁis inventiqﬁ that the conductive
pathways 466a, 466b and 466¢, 466d form other geometrical patterns with one another.
Each of the conductive pathways 466a, 466b includes a plurality of conductive contact
surfaces 468a and 468b. Similarly, each of the conductive pathways 466c, 466d includes
a plux:ality of conductive contact surfaces 468c and 468d. In the exemblary embodiment.
of Fig 15A, the parallel pattern of the conductive circuits 464a, 464b correspond to the
2D matrix of the swing door 440a in the circuit panels 422a, 422b. For exampIe, in the
circuit panel 422a, each swing door 440a includes a pair of contact surface 468a, 468b
that are printed on the opposite long side of the rectangular body portion 446a with the
score line 448. Alternatively, the pair of contact surface 4685, 468b may be printed on
. or;e. of the short sides of the swing doof 44_10a, prbvided that the respective conductive
contacting surface 4;72a, 472b are .re—conﬁ gured such that tﬁe pair of contact surface
468a, 468b are symmetric with fespect to the contacting surfaces 472a, 472b. For
example, if the contact surface 468a, 468b are printed on one of the short sides of the.
swing door 440a, then the respecfive conductive contacting surfaces 472a, 472b are also'
printed on the short side of the respective swing doors 430. The conductive contact
surfaces 468a, 468b are spaced apart from one another as best shown in Fig. 15B. It

should be noted that all of the contact surfaces 468a, are branched out from the
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conductive pathway 466a ai.i'd the entire contact surface 468b, are branched out from the
conductive pathway 466b. Similarly, in the circuit panel .422b, each swing door 440a
includes a pair of c.ontact surface 468¢c, 468d that are printed on the opposite long side of
the rectangular body portion 446a with score line 448. The.contact surfaces 4689, 468d
are spaced apart from one another as best shown in Fig. 15B. It should be noted that all
the contact surface 468c are branched out from the conductive pathway 466c¢ and the
entire conductive contact surface 468d are branched out from the conductive pathway
4664. Tt should be noted that the parallel configuration of conductive pathways 466a,
466b and 466c, 466d substantially reduces the number of the electrical contacts needed to
communicate with the microprocessor 262.

The conductive paths 466a, 466b are connected to the microprocessor 262 via the
flexible circuit 270. As noted abéve, the microprocessor 262 including the ﬂexif)le ﬂc‘:ircuit-. -
- 270 is the same for both of the embodiments of the préseni invention. The flexible circuit -
270 is connected to the conducting pathways 466a, '466b and 466¢, 466d by the Z
directional electrically conductive tape 280. The Z directional electrically conductive tape
280 is similar to a two sided tape that conducts electricity only up and down'through its
thickness "z-direction” as well known in the art. The Z directional conducti\fe; tape 280
does not conduct across the surface of the circuit panels 222a, 222b. Advantageously, the
Z directional conductive tape 280. could be applied over two conductive traces that are
next to each other without connecting them to each other or "shorting them out;'. One
ordinary skilled in the art would appreciate that a Z directional conductive adhesive may
be used for the practice of the present invention. The Z directional conductive tape 280 is

also known as anisotropic electrically conductive tape. Alternatively, It should be noted
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that a standard c;)nducti;ze ddhesive may be applied over two conduciivg traces that are
next to each other, however, one of ordinary skilled in the art would know that the
standard conductive adhesive have to be applied in' a manner that a small amount is
applied to each conductive trace so it would not spread out-and touch the other contact
sﬁrfaces 468a, 468b and 468c, 468d.

The microprocessor 262 is programmed to keep t.rack of the time to take the pill
and alert the patient if the pill was not taken at the appropriate time. The microprocessor -
262 may be programmed to establish a desired pill schedule and to store in the memory
the actual dispensing times of the pills. The audible piezo-alarm 264 sounds to indicate to .
the pétient that it is time to take the pill according to the programr‘ned pill schedule. The
microprocessor 262 may be programmed to alert the pétient to administer a pill every
fixed time inteﬁal. The microprocessor 262 may also be programmed to keep track of the
untaken pills by the patient. The light emitting diode (LED) 266 is a semiconductor that .
emits light when eclectically energized. The light emitting diode (LED) 266 acts as tiny
light bulb and used as a small indicator light to alert a patien.t.

| The swing doors 430 on the reslpe.ctive contact panels 420a,"420b receive
respective conducti.ve contacting surface 472a, 472b. As deécribed above, each swing
door 430 is defined by the non-continuous score ]‘ine 432 and includes a frusto-oval
portion 434. The conductive contacting surface 472a is applied at the tip of the frusto-
oval portion 434 opposite from the score line 432. Similarly, the condﬁctive contacting
surface 472b is applied at the tip of the frusto-oval portion 434 opposite from the score

line 432.
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The respective condu"cti% cont;cxctin_g surfaces 4724, 472b are in electrical
communication with the respective conductive coﬁtac;t sﬁrfaces 468a, 468b and 468c,
468d, when the tip. of the frusto-oval portion 434 slide over the conductive contact
surfaces 468a, 468b and 468c, 468d. .

Fig. 15C illustrates the manner in which the blank 400 of Fié. 15A is folded. The
blank 400 in Fig. 15A is folded .exactly in the same manner as the exemplary embodiment
described above with regards to Fig. 14A. With the exception of the circuitry unit 460 in
circuit panels 422a, 422b and the conductive contacting surfaces 472a, 4725 in the
contact panels 420a, 420b which are added to the blank 400 of Fig. ISA, the two exterior
panels 424a, 424b, and two blister panels 426a, 426b in Fig. 13A are identical to that of .- :
Fig. 13A. As such, a detailed discqssion of these panels will be omitted to avoid
redundancy. It should be noted'fhat in the Fig. 15A, when the contact panelg 426a, 4_120b
overlay the circuit panels 422a, 422b; each of the respt;.cti;'e swing doors 430'in
cooperation with each of the swing. doors 440a forms a momentary switch 490 that is in-
an open position. The function and use of the momentary switch 490 are best understood
by reference to Figure A-C and will be described in greater detail later.

Fig. 15D illustrates an exploded view of the blank 400 including the qircuitry unit
460 and a pair of blister pack 250. With the exception of the circuitry unit 460 which are
added to the blank 400, Fig. 15D is exactly the same as Fig. 14B. Therefore, a detailed
discussion of incorporating the blister panels 250 onto the blank 400 will be onllitted to .
avoid redundancy.

To construct the blank 400 illustrated in Fig. 15A to form the package assembly

300, the circuit panels 422a, 422b are folded onto the exterior panels 424a, and 424b
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along the Non-céhtinuoﬁs é;cibre line 216. Nekt, the cohtact pépels 4é0a, 42Qb are folded
oﬁto the circuit panels 422a, 422b along the Nén-continuous score liqe 414. To enhance
- the integrity of package assembly 300, adhesive may be applied in qertain area of the
circuit panels 422a, 422b which would secure the contact panels 420a, 420b to the circuit
pénel and facilitate holding the circuit unit 460 to the circuit pahels 422a,422b. To
ensure that the swing doors 430 are free to pivot, abhesiv'e (anti-étiék' compound) may be .
applied on the back side of the contéct panels 420a, 420b so that to prevent the swing
doors 430 from sticking to the foil 254 of the blister pack 250. Sixﬁilérly, abhesive may |
be applied on thé back side of the téar away doors 428 S0 fhat to prevent the téar away"
door; 428 from sticking to the back side of the circuit panels 422a, 422b. It is pi'eferred
that respective circuit panels 422a, 422b and respectivé exterior panels 424a and 424b are..
heat sealed with- one another. Next, the pair of blister pack 250 is ﬁt{ed into the blister
'ﬁanels 426a, 426b so-that the blister cavities are protruded from the punch out 446, and
then the blister panels 426a, 426b are folded onto the contact panels 420a, 420b along the
an-cbntinuous score line 4‘l 8. Then; .a]l the papels 420a, 420b, 422a, 422b, 4244, 424b,
426a an& 426b having heat sealable suffaf:es are overlaid onto each other to be heat
sealed to form the package; asséhﬂ.)}y 300. As noted abqve, depends on the numbér of
panels to be folded, every permutation of possib}é folding sequences regarding the panels
420a, 420b? 422a,422b, 424a, 424b, 4262 and 426b along non-continuous score lines
414, }416, and 418 is considered fq be within the scope of this inﬁventioh.

Fig. 16A is an exploded perspective view of one biister pill having a momentary
switch 490 attached thereto in .accordan?:e to a preferred embodiment of the present |

invention. Fig. 16A illustrates the assembly procedure of one of the blister pills in spaced
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relation to the momentary sWitch 490.A In the momentafy switch 490, swing door 430
having -the contacting surface 472a thereon is positior'ned' in space relation to the swing
doors 446a, 446b. 'It sﬁou]d be noted that the contacting surface 472a is protecteq by the
swing door 440b when the swing'door 430 is in contact with the swing doors 446a..The
swing door 440b prevents accidental electrical shorting between the contacting surface
472a and the contact surfaces 468a, 468b. One of ordinary skilled in the art would A
appreciate that the package assembly 300 is constructed iri the same manner as illustrated
in Fig. 11. As noted above, the package assembly 300 is constructed from the blank 400,
the blister pack 250, and the circuit unit 460 all incorporated with one another. The
package assembly 300 includes fifteen blister cavities 120, each blister cavity having a
pill 122 housed therein and, of.which, one blister incorpqrated the momentary switch.290
thereto is best depicted in Fig. 163. The detail operation of the morhentary §wit§h~490 is
now described. For illustrative pl;rposes, only one blisier c;avity 120 having a’.pill 122
therein with a momentary switch 290 attached to the blister cavity 120 is discussed. -
Figs. 17A-17C are cross sectional views taken along line 17-17 of Fig. 16B, "
illustrating the operation of momentéry switch 490 in accordance with the sqé:ongl
embodiment of the invention. Figs. 17A-17C shows only one blister pill havit;g a
momentary switch 490 attached thereto, but one skill in the art appreciates that in the
package assembly 300, each blister pill has one momentary switch 490 attached thereto.
As noted above, the momentary switch 490 is used to monitor the dispensing of pill 122
from the package assembly 300. Fig. 17A shows the momentary switch 290 in an opened
position in which the conductive contact surface 472a is spaced apart from the contacting

surfaces 468a, 468b. It should be noted that the respective contact surfaces 468a, 468b
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are symmetric with resi)ect to thé cont.acting si;rface 472a and the contact surfaces 468a,
468b are in the same plane, thus in the sectional views of 17A-17C, the contact suffaces
468a, 468b are pre'sen.t. A portion of the blister panel 426a with the blister cavity.120
having the pill 122 therein is profrudgd from fhe punch out 446. Fig. 17A c]early shows
that the contact panel 420a and the circuit panei 422a are laid onto o;le anther. The
contact panel 420 and the circuit panel 422a are sandwiched between the blister panel
426a and the exterior panel 424a. The tear away door 328 protects the circuit panel 422a
from possible damaée. Since the tear away doors. 328 are only used for protection
purposes, then the tear away doors 328 are not necessary component of tﬁe package
assembly 300. With partik:u]ar reference to Fig. 17A, each. of the respective swing doors
430, 440a,. 440b pivots with respect to three respective hipges 431,441, and 447. The
basic mechanism of the momenfary switch 490 relies on the principjg that if twé doors
are placed together in parallel manner with their hinge poi.nts at different ]oca'ﬁons, the
point at which one door contact the other door, will change as one door is pushed against
the éther door to be qpened. Alternately, the momentary switch 49() may have four doors
instead of tw‘o.doors that just descri‘bed. : | |

With reference to Figs.17A-17C, when a user presées on the blister cg;/ity 120, the
pill 122 is push out and breaks through the foil 252, which in turn, push down on the
swing door 430. Thé swing door 430 in turn, pivots with respect to the hinge point 431
downwardly out of plane of panel 420a as best i]]us'trated in Fig. 17B. It shoulci be noted
that the swing door 430 also push out on the swing door 440b, whfch in turn, pivots with
r.espect. to hinge point 447. As the pill 122 continue to pﬁsh out of the blister cavity the

swing door 430 also push out the swing door 440a, which in turn pivots with respect to
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hinge point 441. As the pill 122 continue to push out 6:f the blister cavity 120, the tip of
the swing door 430 having conductive contacting surface 472a would come in contact in
a sliding manner with the conductive contact surfaces 468a, 468b and put the momentary
switch 490 in closed position. The téar away door 328 is now separated from the exterior
panel 424a. It is also possible to remove the tear away door prior to attempting to push -
the pill 122 out of the package. As noted above, the resp.ective contact surfaces 468a,
468b are symmetric with respect to the contacting surface 472a and the contacting
surfaces 268a, 268b are in the same plane, thus in the sectional views of 17A-17C, the
contacting surfaces 468a, 468b are presenf. During the sliding motion of the tip of the
_swing door 430 over the contact surfaces 468a, 468b the momentary switch 490 remained
in closed positioned. When the momentary switch 490 is in the closed position, the tip
swing door 430 'may or may not be completely positioned behind the swing door 422a as
best shown in Fig. 17C. As the pill 122 continue to move out downwardly from the
blister cavity 120 and.is dispensed, swing doors 430 and 440a move back towards their
original positions and the contacting surface 472a is disengaged from the contact surfaces
468a, 468b, which put moﬁaentary switch 490 back in tﬁe opened position. It should be
noted that the width of the contacting surface 472a and/or the width of the contact surface
468a, 468b and the speed at which the pill 122 is pushed out, would control the time the
momentary switch 290 is remained in closed position.
Fig. 18 is a flow chart illustrating the operation of a logic control used in the

microprocessor 262 in accordance with the preferred embodiment of the invention. The
flow chart is organized into three sections: Setup- Sectién A, Interval time- Section B and

Alarm Section- C.
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The Setup Section A (stéps 500 — 510), as described below, encompasses the
initiating and programming of the central processi‘ng 'uni.t (CPU) when the package
assembly 100 or 360 is assembled. In step 502, the central processing unit (CPU~) is
initially setup when power is appiied in the step 500. Afterinitial setup, a facto.r.y'test
routine can be run, if desired, (stéps 504 and 506) to check proper function of the
microprocessor 262. In step 508, the parameters that will control the operation of the
patient reminder program such as: Dosé Interval,. Pre-Alarm IntervaL Alarms Post-Alarm
Intervals are read and initialized into the prograﬁ. "This may be done by interrogation of
a set of jumper connections on the circuit unit 260. These jumper connections can be

;selectively score during assembiy of the package and correspond to a predetermined
program code stored in the memory ‘of circuit unit 260. After the above four steps, step
510 is run to setup the microproc;essor 262 to be ready to sense a piil 122 be_ing éxp_elled
from the package assembly 100 or 300. The program .is néw ready to enter the Interval
Section B.

The Interval Section B (steps 512-522) encompass the start of the Dose Interval |
timing cycle and the sensing of the éxpulsion of a pill 122 prior to-a reminde; alarm being
sounded. When the first pill 122 is expelled, the circuit receives a signal fron; the closing
of one of the switches (290 or 490) associated with one of the pills 122 and this process is
directed to the start-of the timing cycle and the manner in which the reminder alarm
operates and preempted or silenced by the dispensing of pill 122. |

After the first pill is expelled in step 512, the microprocessor 262 receives a signal
or senséd by the moméntary switch associated with a pill 122 and the Dose Interval timer

(step 514) is started. This begins the cycle of alarm times that will continue through all
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the pills 122 that are scheduled to be taken. At the end of the Dose Iﬁterval instep 514, a

window of time, referred to as the Pre-Alarm Intérval, will be opened in the step 516.

- During this window of time, in the steps 518, 520, the microprocessor 262 will check to
see if a pill 122 has been disi)ensed by looking for a closure of a mo}nentary switch
associated with a pill 122. If the circuit senses a pill dispensed; then in step 522, a Pre-
Alarm Flag is set. This flag will be used late}' as an indication that the pill was taken
before the alarm was sounded so the alarm will be preempted. (The Dose Interval time
combined with the Pre-Alarm Interval time is equal to the total time between doses.)
When the Pre-alarm Interval is completed after step 518, the Dose Interval (step 512) and
the pr_ogram will also proceed to the Alarm Section C. .

The Alarm Section C controls-when and if-the élérm will sound and how often it .
will bé repeated if a pill is not expelled after each alarm. The first portion step 524 will
check to see if the Pre-Alarm Flag from step 522 has been set.

If the flag has been set (meaning a pill was expelled during the Pre-Alarm .
Interval) the steps will bypassed the Alarm steps 526, 528, 534. The flag will be cleared

- in- the step 530 and the dose count wii] be_ reduced by one in the step 532. It should be
noted that the dose count corresponds to the number of pills remaining in the package
assembly. If the dose count has reached zero in the step 538, then the whole c;ircuit will
be shut down in the step 540. ‘If the count is not zero in the step 538, then a signal will be
sent to turn off the Alarm in the step 536. Since the Alarm was never turned on to begin
with, this will have no effect.

If step 524 detects that the Pre-Alarm Flag has not been set, the Alarm will be

triggered and the Post-Alarm Interval will begin in the step 526. The Alarm will continue
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until a pill is expelled, as detected in step 528 t)r the Ppst-A]arm.Interval is up.in step
534. Again as before, after a pill is di.épe.:nsed in tﬁe steé 528, the Dose count will 'be
reduced by one in 'the .step.532 and if the does count has reached zero as éhecked.in step
538, the whole circuit will be shu.t down in the step 540. Also as Eefore, if the cpunt is
not zero, then a signal will be sen‘t to turn off the Alarm in the step 556. If during the
Post Alarm Interval a pill 122 has not been dispensed and the Post-Alarm Interval is
completed in step 534, then the Alarm Will be turned off.

| Alternatively, if desired, the Post-Alarm Interval anq the Alarm in the steps 526,
528 and 534 may be repeated a set number times after a predetermined Repeat Delay
Interval (This repeat cycle is not depiéted on the flow chart). If the pill is dispensed -
during this. time or if the all thg repeat alarm cycles have been completed and no pill
being éxpelled; the Alarm wouchl'be turned off. ' | |

Figs.19A-19D illustrates a container 500 haviné tﬁe momentary switch therein in

accordance to the present invention. The momentary switch described hereinabove can be -
used in the container 500 for shipping and/or storing articles (not éhown). Fig. 23A shows
the container 500 in an opened position. The coﬁtainer 500 comprises a bottom wall 502
having four orthogonal sidewalls 504, 506, 508, 510 exteﬁding upwérdly ffoyr; the bottom
wall 502 to define an interior space 512, and four flaps 514a,‘514'b, 516a, 516b integrally
attached and extendéd from the respective four orthogonal sidewalls 504, 506, 508, 510.
The momentary switched 290 or 490 can be used in the container 500. In the exemplary
embodiment of Fig. 23A, the flap 514a includes a tab 518 extending outwardly from
t'hereof; The tab 518 includes a contacting surface 520 printed thereon. The flap 514b

includes two contacts surfaces 522a, 522b spaced apart and printed theredn, When the
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container 500 is in the closéd position as shown in Fig. 23B, tile momentary switch 290
or 490 is an opened position and the tab 520 is~supported by the flap 516a and concealed
. by the flap 514b. The tap 520 is sandwiched between the flap 514b and 516a. When a
user attempts to open the container 500, the tap 520 slides between the flaps 514b and
516a and would come in contact with the two contact surfaces 522a, 5522b which put the
momentary switch 290 or 490 in a closed position. Alterr;atively,..as shown in Figs. 23C
and 23D, tab 518 is extending outwardly from the flap 516a and the two contact surfaces
522a, 522b are printed on the flap 516b opposite from the flap 515a.

The package assembly 100' could be equipped to communicate with a physician,
pharrﬁacist and/or caregiver to keep them abreast of the compliance of the patieht to the
prescribed regimen. This could be done via a transmitfer device embedded in the
package assembly 100 which could send a message via pager, text message, email, phone‘
and the like. This could be done immediately when the patient misses a pill with critical
medications, eg. anti-psychotics. The notification.could also be done periodically such as
once a day. In this case, the circuit unit 260 in the assembly package 100 would need to
keep a log of the medication taken and)or:missed pills so it could be transmitted later.

For the periodic transmission of the date, the package assembly 100 woul~d not
need to have a transmitter in itself that would connect directly with the external

. communication systems but could be enabled to download its data via a reader that is
attached to-a computer with a phone and/or internet connection. It a]sé could.be
connected to an external cell phone on personal data assistance (PDA) too. In this
embodiment, the package assembly 100 would be placed on the reader and transmit its

information via a capacitive couple or via any other RF transmission methods such as
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used with the various RFID circpits. The host machine such és, but not limited to,
computer, cell phone, PDA and would then méke the transmission of the data to the
appropriate party.

Since many people are now carrying cell phones PDA’s or combination devices,
the package assembly 100 or 300 would not need to have any é]ectronics in it at all. The
package assembly 100 or 300 can provide a reminder to the patient'via phone, cell phone,
text message, pager and the like. The web address, phone number could be printed on the
package assembly so the patient could contact them to set up the reminder scheme. A
product or reminder code could also be printed on the package assembly or include with
the pﬁarmacy labels that could be entered to set the particular reminder scheme. The
patient may have the ability to choose special variatioﬁs in the start times and such,
within limits of fhe specifics of the medication.

As a variation of this, an outside se.rv.ice could upload the reminder scheme to a
cell phone of PDA’s calendar/appointment program so the device does not need to be.
within range of the cell phone or wireless internet system all. the time. The actual
réminder data and program’ would be résident on their device. We cduld partner with a
software and/or cell phone manufacturer for this.

In a further variation, a specific medication reminder application could be
developed and be resident or downloaded to the device. It could havei a better, more
tailored interface with the patient and even have the possibility of customized voice or
other auditory reminders. A code on the package assembly could be used to bring up a .
specific reminder scheme which may or may not bé customized by the patient. The céde

could also include the quantity of the medication initially in the package and then
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calculate when it would be finished and when the individual should reorder the
prescription. It could then remind them or even enable tilem to place the order itself
automatically. This feature could also be employed with an outside service.

RFID tagging of pharmaceuticals looks to be a certainty in the near futux;e. As
this becomes the mainstream, it would be possible to modify cell phones and PDA’s to be
able to read these tags at close proximity. From this, the device could be enabled to
know what the medication is and the dosing regimen(s). An application in the device
could be brought up automatically upon reading the medication’s RFID tag and then
prompt the user for any other information that is needed to set up the specific reminder
scheme. For some medications, the scheme may be setup automatically. As noted above,
the device could also know how much medication is initially in the package and reminder
to reorder or place the order itseif.

As noted above, the package assembly may altémétively use optical sénsin g for
pill removal. It might be possible to print a high refractive index polymer (probably uv

cured) or some multiple layers of optical quality material to create a light pipe(s) on the

surface of the paperboard. The circﬁit board weuld then have-an LED transmitter and an = * ~

optical receiver such as are used in fiber optics communications. The traces c-ou]d be
printed across a pill door-in the similar manner as used with a "break-the-trace” type of
circuitry. In this case when a pill is pulled out, the trace would be broken and the light
signal would be interrupted between the light source and the receiver.

If one can print optical traces as memioned.ébove, then there may be other
possible circuit configurations too, such as sensing exposure to light when the pill is

expelled or using the plastic in the blister as one of the optical conductors.
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One or more advanté{ges of the present invention are t}iat the @omentmy switch
includes a more reliable sensing feature than those known in the art. For example, the
momentary switch is normally open and the momentary switch is cipsed when the pill is
dispensing, therefore, if there is some intermittent continuity in the circuitry, such

‘intermittent continuity in the circuitry Has no material adverse éffect.

Another advantage of the present invention is tha; the molméntar).r switch is
essentially foolproof with respect to “false” indications of pill removal since the
momentary switching of the open circuit can occur only upon the dispensing of the pill
from the blister pack.

| A further advantage of the present invention is that the eircuitry of the momentary
switch is similar to that of known keypad type circuitry since the'momentary S\z;/itéh..is a
normally open ﬁomentmy switch.

Still another advantage of the present invention is that conductive pathways
‘within the circuitry unit.can be printed with carbon based inks. Therefore, the present
invention does not require expensive silver inks for conducti.ve pathways as it is
cﬁgtomafyused in conventional printed e}ectronics.

"Yet another advantage 'of the present invention ﬁs that the momentary swi'tch may
be used in other packaging such as corrugated containers. The momentary switch may be
inserted into an accompanying sleeve for protection during handling, étorage, shipment -
and even end user activities. In a&dition, the present invention may inélude a child proof
feature of the type known in the art in which the child proof feature is as.sociated with the -

structure of the package.
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While the invention i]as been described with reférence to a preferred embodimént,
it will be understood by those skilled in the art that vario-us changes may be made 'and
equivalents méy bé substituted without departing from the scope of the invention.. In
addition, mény modifications may be made to adapt a particular situation or material to
the teachings of the invention wit.hout departing from its scope. Therefore, it is intended
that the invention not be limited-to the particular embodiment disclosed, but that the

invention will include all embodiments falling within the scope of the appended claims.
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What is claimed is:

1. A switch for use with an article formed‘fr'om paperboard, the article having a first
panel and a second panel, the first panel and the seéond panel each having a sliding
surface facing one another wherein the first and the second panels are in sliciing relation
to one another between a first position and a second.position, tﬁe switch comprising:

a conductive pathway disposed on the sliding surfﬁce of the first panel;

a first contact surface disposed on the.s]id}ng surface of the second panel and a
second contact surface disposed on the sliding surface of the second panel, the second
contact surface being in spaced relation to the first contact surface so as to prevent
electr‘ical communication between the first and second contact surfaces and wherein the
conductive pathway of the first panel is in spaced relation to at least one of thé: first and
second contact sﬁrfaces of the second panel when the first and second panels are in the
first position, and wherein the conductive pat‘hway bridges the first and second conta(;t
surfaces wheﬁ the first and second panels are in the second position, thefeby permitting
electrical communication between said first and second contéct surfaces.

2. The switch of claim 1.’whcrein ih; first pénel is defined by at least one swing door
formed by a non-continuous cut li.ne in a contact panel of the article.

3. The switch of claim 2 wherein the contact panel includes a plurality of swing
doors formed therein and wherein each of the swing doors is interrupted by at least one
nick adapted to hold the swing door to the contact panel.

4. The switch of claim 2 wherein the swing door has a generally oval body portiqn
adapted to pivot with respect to the contact panel.

5. The switch of claim 2 wherein the swing door includes a tab projecting therefrom.

52



WO 2007/070487 PCT/US2006/047278

6. The switch of claim 5 wherein the cond_ﬁctive pathway is provided at least |
partways across a contacting surface of the tab. |

7. The switch' of ;:]aim 1 wherein the second panel is defined by at least one punch
out formed in a circuit panel of the article.

8. The switch of claim 7 wherein the circuit panel includes a plurality of punch outs
formed therein.

9. The switch of é}aim 7 wherein tﬁe first and second contact surfaces are provided .
at least partways across the punch out.

10.  The switch of claim 7 wherein a microprocessor is disposed oﬁ said circuit panel
.and wherein the microprocessor is in closed electrical communication with the first and
second contact surfaces when the conductive pathway bridges the first and second contact
-surface.

11.  The switch of claim 1 wherein the swing door ﬁas é generally frusto-oval portion
adapted to pivot with respect to the contact panel.

12.  The switch of claim 2 wherein a portion of the swing'door .is defined by the
-contacting surface having the conductive pathway printed thereon.

13.  The switch of claim 1 wherein the second panel is defined by a first sy)ing door
and a second swing door that are formed by non-continuous score lines in the circuit
panel.

14.  The switch of claim 13 wherein the first swing door and the second swing door

are formed on opposed sides of the punch out.
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15.  ~The switch of claim 13 wherein the respective ﬁ‘rst‘ and second swing doors is
interrupted by a pair of nicks so as to hold the first and tﬁe second swing doors to the
circuit panel. |

16.  The switch of claim 13 wherein the respective first.and second swing doprs pivots
with respect to the circuit panel.

17.  The switch of claim 13 wherein the respective first and second swing doors are
generally rectangular .in shape and Whefein the first swing door is substantially larger jn
size than the second swing door.

18.  The switch of claim 13 wherein the second swing door is formed to protect the
.contactin\g surface when the switch is in the first position.

19.  The switch of claim 13 wherein the first swing dqor includes the first and second
contact surfaces printed on a pefiphery of the first swing door.

20.  The switch of claim 13 wherein the circuit pane‘:l iﬁcludes a two dimensional
matrix of the first .and second swing doors formed thereon. |

21.  The switch of claim 13 wherein the plurality of swing doors on the contact panel
corresponds to the two dimensional matrix of tﬁe punch out on the circuit panel.

22.  The switch of claim 1 wherein the plurality of swing doors on the coniact panel
corresponds to the 2D matrix of the first and second swing doors on the circuit panel.
23.  The switch 6f claim 1 wherein each of the swing doors on the contact.panel
aligned with each of the first and second swing doors on the circuit panel such .that the

second swing door covers the conductive pathway when the switch is in the first position.
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1

24.  The switch of claim 1 wherein the switch is in tﬁe second position when the swing
door conducting pathway is sliding over the first and second contact surfaces of the
circuit panel.
25.  The switch of claim 1 wherein combined widths of the swing door conducting
pathway and first and second contact surfaces causes the switch to remain in the second
position. ' )
26. A package comprising:

at least one contact panel having a conductive pathway;

at least one circuit panel having a first conductive contact surface and a second
conductive contact surface spaced apart from one another so as to prevent electrical
communication between the first conductive contact Sﬁrface and the second c.onductive
contact surface;

at least one blister cavity capable of having an article therein being positioned.
relative to the contact panel such that dispensing the article from the blister cavity causes
the conductive pathway to bridge the first'and second conductive surfaces and to thereby
permit electrical communication betwéeq the contact panel and the circuit panel.
27. The package of claim 26 wherein the contact panel and the circuit panel are
integrally attached with one another.
28.  The package of claim 26 wherein the contact panel and the circuit panel are
constructed from paperboard.
29.  The package of claim 26 wherein the contact panel is defined by a plurality of '

swing doors formed by a non-continuous score lines.
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30.  The package of claifn 26 wherein each of the swing doors pivots in and out of ' .
plane of the contact panel. |

31.  The packaée of' claim 26 wherein each of the swing doors configured to have a
contacting surface having the conductive pathway printed thereon.

32.  The package of claim 26 .wherein the circuit panel is defined by a two.
dimensional matrix of punch outs formed therein.

33.  The package of claim 32 wherein each of the punch out is defined by a first swing
door and a second swing door that are formed by non-continuous score lines.

34.  The package of claim 33 wherein the first swing door and the second swing door
are formed on opposed sides of the punch out.

35.  The package of claim 26 wherein the article in thg blister cavity is a pill.

36.  The package of claim 26 .wherein the at least one blister cav.ity includes é plprality
of blister cavities having a pill disposed therein and wﬁeréin the blister cavit); is sealed
with a foil layer.

37.  The package of claim 26 further comprising an exterior pa‘n,el having a plurality of
tear away doors formed by non-confinuous score lines and wherein the extelji-or door is
integrally attached to the circuit panel.

38.  The package of claim 26 further comprising a blister panel having a pllirality of
punch out formed therein and wherein the blister panel is integrally attached to the circuit
panel. '

39.  The package of claim 26 wherein the plurality of the blister cavities corresponds

to the plurality of punch out in the blister panel.
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40.  The package of claimi 26 wherein the contact panel and circuit panel cooperate
with one another to form a switch wherein the switch is an open positioﬁ when the
conductive pathway of the contact panel is in sbaced relation to at least one of the
conductive contact surfaces and wherein the switch is a closed position when the
conductive pathway bridges between the first and second condﬁctive surfaces and to -
thereby permit electrical communication between the contact panel'and the circuit panel.
41.  The package of claim 26 wherein the dispensing of pill causes the swing door to
pivot downwardly so that the swing door slides over the contact su.rfaces to bridge -
electrical communication.
42. | A blank used to form a péckage comprising:

first, second, and third score lines divide the blank into at least one contact panel,
at Jeast one circuit panel, at least one blister panel, and at least exterior panel wherein the
contact panel and the circuit panel are formed by the first score line, the blister panel and
exterior panei are formed by the second score line and third score line delimit the circuit
panel and exterior panel from one anoiher and wherein the contact panel having at Jeast
oﬁe swiﬁg door confi gured'to pivot wifh respect to the contact panel, the circuit panel
having at least one punch out h'olé therein, the exterior panel having at least one tear
away door therein, and the blister panel having at least one punch out hole configured to
receive a blister pack protruded therefrom and wherein the at least one contact panel, the
at least one circuit panel, the at ]c;ast one blister panel, and the at least exterior panel

cooperate with one another to construct the package.
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