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TAMPER-EVIDENT PACKAGING

[0001] This application claims priority under 35 U.S.C. 119 (e) to U.S. Provisional
Application No. 61/500,944 filed June 24, 2011, the entire contents of which are incorporated

herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to tamper-evident packaging for pharmaceuticals.
SUMMARY OF THE INVENTION

[0003] The invention provides a tamper-evident package for pharmaceuticals, comprising: a
case, comprising a key pad and one or more indicator lights; and a tray, wherein the tray is

engaged to the case.

[0004] In some embodiments, the tamper-evident package flashes the one or more indicator
lights. In some embodiments, the tray holds a blister sheet of pharmaceutical tablets. In some
embodiments, the case substantially conceals or encloses the blister sheet. In some embodiments,
the blister sheet includes a first side and a second side, wherein the first side folds over on to the
second side, and the tablets of the first side and the tablets of the second side are in an
interweaving arrangement. In some embodiments, a first tablet of the first side is positioned in a
space between a second tablet and a third tablet of the second side. In some embodiments, the
tray is slideably engaged to the case, and the tray slides in and out of a side opening of the case.
In some embodiments, the case comprises a logic controller in electrical communication with the
indicator lights and the key pad, wherein the tray slides in and out of a side opening of the case,
and triggers a switch of the logic controller. In some embodiments, the case comprises a logic
controller in electrical communication with the indicator lights and the key pad, wherein the tray
slides in and out of a side opening of the case, and causes at least one of the indicator lights to
flash. In some embodiments, the case comprises a logic controller in electrical communication
with the indicator lights and the key pad, wherein the key pad comprises a status key to check
whether the tamper-evident package has been accessed without entering a security code. In some
embodiments, the tray comprises a plurality of openings that provide for passage of the tablets.

In some embodiments, the logic controller comprises a safe mode and an alarm mode, wherein
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the logic controller operates in the safe mode until the tray is slid from the case without entering
a security code into the key pad. In some embodiments, the case comprises a logic controller in
electrical communication with the indicator lights and the key pad, wherein the key pad
comprises a status key to check, wherein the logic controller includes an alarm switchable
between an armed state and a triggered state, wherein the logic controller flashes a first color
indicator light in response to actuating the status key when the alarm is in the armed state and the
logic controller flashes a second color indicator light in response to actuating the status key when

the alarm is in the triggered state.

[0005] The invention also provides a tamper-evident package for pharmaceuticals,
comprising: a case comprising a switch, a first indicator light, and a second indicator light; a
tray, wherein the tray is engaged to the case, wherein the tray slides in and out of the case, and
wherein the tray triggers the switch when the tray slides out of the case; a memory storing
security data, the security data comprising at least one valid security code; a key pad to generate
an authentication request in response to user input, the authentication request comprising a
particular code input by a user; a logic controller to: determine if the authentication request has
been generated; and activate flashing of the first indicator light if the tray slides out of the case

and the authentication request has not been generated.

[0006] In some embodiments, the logic controller activates flashing the second indicator
light when the authentication request has been generated. In some embodiments, the logic
controller: compares the particular code included in the authentication request generated at the
key pad to the at least one valid security code stored in the memory; and deactivates the flashing
of the first indicator light if the particular code matches the at least one valid security code. In
some embodiments, the at least one valid security code is received from the user and stored in
the memory. In some embodiments, the logic controller comprises a safe mode and an alarm
mode, wherein the logic controller operates in the sate mode until the tray is removed from the
case without entering the security code into the key pad. In some embodiments, the logic
controller comprises a safe mode and an alarm mode, wherein the logic controller operates in the
safe mode until the tray is removed from the case without entering the security code into the key
pad within a time period determined by the logic controller, where the time period is calculated

from the time when the tray is slide from the case.
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[0007] The invention also provides a tamper-evident package for pharmaceuticals,
comprising: a case, comprising a key pad, a logic controller, a switch, and one or more indicator
lights; a tray, wherein the tray is engaged to the case, wherein the tray slides in and out of the
case, and wherein the tray triggers the switch when the tray slides out of the case; and, a blister
sheet of pharmaceutical tablets, the blister sheet comprising a first side and a second side,

wherein the first side folds over onto the second side.

[0008] The invention also provides a method for managing the status of an alarm associated
with a pharmaceutical package, the method comprising: (a) providing a pharmaceutical package
having a logic controller with memory and a user action electronically communicating with the
logic controller, the pharmaceutical package containing a pharmaceutical; (b) programming a
security code into the memory; (c) entering the security code through the user action; (d) with the
logic controller, automatically setting an alarm to a first status in response to the logic controller
receiving the security code in step (c); and (e) after step (d), using the logic controller to
automatically set the alarm to a second status, different from the first status, in response to the

logic controller sensing access to the pharmaceutical in the container.

[0009] In some embodiments, step (b) includes programming the security code into the
memory in a nonvolatile state in which the security code cannot be erased or overwritten. In
some embodiments, step (a) includes providing a check key as part of the user input interface;
and wherein step (c) includes pressing the check key after entering the security code. In some
embodiments, step (a) includes providing a system response electronically communicating with
the logic controller; the method further comprising: after step (c), pressing the check key; in
response to pressing the check key after step (c), providing a first user feedback signal if the
alarm is set to the first status and providing a second user feedback signal, different from the first
user feedback signal, if the alarm is set to the second status. In some embodiments, the first user
feedback signal includes at least one of a light, a sound, and a vibration detectable by a human.
In some embodiments, step (a) includes providing a system response electronically
communicating with the logic controller; the method further comprising using the logic
controller to activate the system response for a predefined time immediately following the alarm
being set to the second status. In some embodiments, the method further comprises the step of

recording in the memory a time and date stamp of access. In some embodiments, step (a)
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includes providing the pharmaceutical container with a case and a tray able to slide at least
partially into and out of the case, the tray carrying the pharmaceutical; and wherein access to the
pharmaceutical in step (e) includes sliding the tray at least partially out of the case. In some
embodiments, step (a) includes providing an access status switch in the pharmaceutical
container; the method further comprising the step of detecting with the access status switch when
the tray is not in a fully closed state; and disabling step (b) with the logic controller while the
access status switch detects that the tray is in the not fully closed state. In some embodiments,
step (b) includes programming a security code having any one of four, five, and six characters. In
some embodiments, step (b) is accomplished manually by way of the user action. In some
embodiments, step (a) includes providing a keypad on the pharmaceutical container as part of the
user action; and wherein step (c) includes manually entering the security code by way of the
keypad. In some embodiments, step (a) includes providing a child-resistant feature; the method
further comprising the step of deterring access to the pharmaceutical in the container unless the

child-resistant feature is defeated.

[0010] The invention also provides an access-evident package for an array of
pharmaceuticals, the package comprising: a case adapted to receive the array in a closed position
at least partially within the case, the array being movable into an open position for access to the
pharmaceuticals; a logic controller mounted to the case, the logic controller including memory to
receive and store a security code and also including an alarm having an armed state and a
triggered state; and a user action electronically communicating with the logic controller and
enabling a user to enter the security code to cause the logic controller to set the alarm to the
armed state; wherein the logic controller switches the alarm to the triggered state in response to

the array moving from the closed position to the open position.

[0011] In some embodiments, the user action includes a keypad for entering the security
code. In some embodiments, the logic controller prevents entry of the security code while the
array is at least partially removed from the case. In some embodiments, the access evident
package further comprises an access alert electronically communicating with the logic controller;
wherein the logic controller activates the access alert in response to the alarm being in the
triggered state. In some embodiments, the package further comprises an access alert

electronically communicating with the logic controller; wherein the user action includes a check
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key; and wherein the logic controller activates the access alert in response to the alarm being in
the triggered state and a user actuating the check key. In some embodiments, the package further
comprises a latch preventing movement of the array from the fully closed position; and a slide
lever movable into a disengaging position in which the slide lever disengages the latch to permit
movement of the array from the closed position. In some embodiments, the slide lever is moved
out of the disengaging position in response to moving the array into the fully closed position. In
some embodiments, the package further comprises a tray adapted to carry the array, the tray
being received within the case and adapted to slide at least partially in and out of the case to
provide access the array. In some embodiments, each of the case and tray includes a plurality of
teeth; and wherein the teeth of the case resiliently engage the teeth of the tray as the tray is
moved from the closed position to the open position; and wherein the resiliently engaging teeth
of the case and tray resist sliding movement of the tray with respect to the case. In some
embodiments, the package further comprises engaging structures on each of the case and tray
that engage each other to brake movement of the tray with respect to the case as the tray
approaches a fully open position in which access is grated to the array of pharmaceuticals. In
some embodiments, one of the case and tray includes a guide channel and the other of the case
and tray includes a guide follower received in the guide channel; wherein the guide follower
moves along the length of the guide channel to guide sliding movement of the tray. In some
embodiments, the guide follower engages an end of the channel to resist complete removal of the
tray from the case. In some embodiments, the package further comprises a detent mechanism for
resiliently resisting movement of the array out of the case with a detent force that may be
overcome with a disengagement force in excess of a detent force. In some embodiments, the
package further comprises a biasing member acting on the array; wherein the biasing member is
deflected upon movement of the array into the fully closed position, to generate a biasing force
in the biasing member; wherein the biasing force biases the array toward an open position in
which at least a portion of the array is removed from the case. In some embodiments, the
package further comprises a child-resistant mechanism holding the array in the fully closed
position against the biasing force; wherein actuation of the child-resistant mechanism releases
the array to enable the biasing member to move the array toward the open position under the
influence of the biasing force. In some embodiments, the package further comprises a child-

resistant mechanism including a latch for resisting movement of the array from the fully closed
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position. In some embodiments, the child resistant mechanism is incorporated into one of a front

and rear surface of the case; the package further comprising an adhesive label concealing at least

a portion of the child-resistant mechanism. In some embodiments, the adhesive label includes a

tactile locating element to facilitate finding and actuating the child-resistant mechanism.
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. 1 1is a perspective view of the tamper-evident packaging.

2 is a top view of the tamper-evident packaging.

3 is a first side view of the tamper-evident packaging.

4 is a second side view of the tamper-evident packaging.

5 is an end view of the tamper-evident packaging.

6 is an exploded view of the tamper-evident packaging.

7 is a sectional view of the tamper-evident packaging.

8 is a view of the tamper-evident packaging with the tray opened.

9 is a view of the tamper-evident packaging with a portion of the case removed.
10 is a sectional view of the tamper-evident packaging.

11 is a perspective view of another construction of an access-evident packaging.
12 is another perspective view of the construction of Fig. 11.

13 is an exploded view of the construction of Fig. 11.

14 is an exploded view of the case and tray of the construction of Fig. 11.

15 is a cross-sectional view of the construction of Fig. 11.

16 is another cross-sectional view of the construction of Fig. 11.
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[0028] Fig. 17 is a cross-sectional view along line 17-17 in Fig. 15.
[0029] Fig 18 is a cross-sectional view along line 18-18 in Fig. 16.

[0030] Fig. 19 is an enlarged view of a child-resistant feature of the construction of Fig. 11

in a first position.
[0031] Fig. 20 is an enlarged view of the child-resistant feature in a second position.

[0032] Fig. 21 is an enlarged view of the child-resistant feature in a third position.

[0033] Fig. 22 is an enlarged view of another portion of the child-resistant feature.
[0034] Fig. 23 is a side view of another construction of an access-evident packaging.
[0035] Fig. 24 is a perspective view of the construction of Fig. 23 in an open condition.

[0036] Fig. 25 is a cross-sectional view along line 25-25 in Fig. 23.
[0037] Fig. 26 is a cross-sectional view along line 26-26 in Fig. 23.
[0038] Fig. 27 is a perspective view of a portion of the construction of Fig. 23.

[0039] Fig. 28A is a first portion of a logic flow chart for entering a security code into

memory in the access-evident packaging.

[0040] Fig. 28B is a second portion of a logic flow chart for entering a security code into

memory in the access-evident packaging.

[0041] Fig. 28C is a third portion of a logic flow chart for entering a security code into

memory in the access-evident packaging.

[0042] Fig. 28D is a fourth portion of a logic flow chart for entering a security code into

memory in the access-evident packaging.

[0043] Fig. 29A is a first portion of another logic flow chart for arming and checking an

alarm in the access evident packaging.
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[0044] Fig. 29B is a second portion of another logic flow chart for arming and checking an

alarm in the access evident packaging.
DETAILED DESCRIPTION OF INVENTION

[0045] The tamper-evident or access-evident package will now be described with reference
to the FIGS. The terms tamper-evident and access-evident are used synonymously in this
specification. The terms “tamper” and “access” are both intended to mean actual or attempted
access without regard to the intent behind such access. A tamper-evident package 10 to hold or

store pharmaceuticals is shown in FIGS. 1-10.

[0046] A perspective view of the tamper-evident package 10 is shown in FIG. 1. The
tamper-evident package 10 includes a case 100 and a tray 300. As shown in FIG. 8, the tray 300
slides in and out of the case 100. The tray 300 holds or contains a blister sheet 400 of
pharmaceuticals (shown in FIG. 6), such as tablets 405. The tray 300 slides in and out of an
interior 105 of the case 100. With reference to FIGS. 1 and 2, the case 100 includes an exterior
surface 125 with a cutout 120. The cutout 120 provides the user with an access point to grasp the

tray 300 in order to pull the tray 300 from the case 100.

[0047] The tray 300 slides from the case 100 and generally remains attached to the case 100.
As such, the tray 300 is slideably engaged to the case 100. FIG. 6 shows an exploded view of
the package 10, with the tray 300 disassembled from the case 100. The tray 300 slides in and out
of a side opening 115 of the case 100. The side opening 115 is shown in FIG. 6.

[0048] The case 100 includes a release tab 110 that provides a child safety feature. In order
to open the tray 300 from the case 100, the release tab 110 must be pressed. The release tab 110
presses on a tray release assembly 305 of the tray 300 in order to release the tray 300 from the
case 100. With reference to FIG. 10, the release tab 110 is integral or attached to a release tab
latch 112, which engages with the tray release assembly 305. When the release tab 110 is
pressed down, the release tab latch 112 is lowered and unlatched from the tray release assembly
305 to allow the tray 300 to slide from the case 100. Although the release tab 110 is illustrated,
the case 100 may be equipped with any of a variety of child safety features.
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[0049] With reference to FIG. 2, the case 100 has a generally rectangular or box shape. The
case 100 may be made from a durable or rigid molded plastic. For example, the case 100 may be
molded from thermal plastics. The case 100 defines the interior 105, which is generally hollow
to receive the tray 300. The case 100 includes an upper wall 130 opposite of a lower wall 135.
The case further includes a first end wall 140 opposite of a second end wall 145. The case 100
further includes a side wall 150 opposite of the side opening 115. The case 100 includes the
exterior surface 125 that may include prescription information, product information,

ornamentation, branding, etc.

[0050] With reference to FIG. 9, the case 100 further includes a logic controller 200. The
logic controller 200 may be printed and/or formed on a circuit board. The logic controller 200
may be integrated or molded to the case 100. The logic controller 200 controls and directs the
tamper-evident package 10. The logic controller 200 includes a memory to receive and store the
security code. The logic controller 200 directs the security system for monitoring access to the
package 10. The logic controller 200 is in electrical communication with a key pad 220, a switch
205, ared light 210, and a green light 215. The key pad 220 may be mounted on or into the

exterior surface 125 of the case 100.

[0051] The memory stores the security data, which includes at least one valid security code.
The key pad 220 generates an authentication request in response to user input from the key pad
220. The authentication request includes a particular code input by the user. The logic controller
200 determines if the authentication request has been generated and compares the particular code
included in the authentication request generated at the key pad 220 to the security code stored in
the memory. The logic controller 200 deactivates the flashing of the red light 210 if the
particular code matches the at least one valid security code. The logic controller 200 activates
the flashing of the green light 215 if the particular code matches the at least one valid security

code.

[0052] The red light 210 generally signifies that unauthorized access to the tray 300 has
occurred, while the green light 215 generally signifies that no unauthorized access to the tray 300

has occurred. The tray 300 includes a switch actuator 350 that actuates the switch 205 of the
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logic controller 200. When the tray 300 is pulled from the interior 105 of the case 100, the
switch actuator 350 (shown in Fig. 6) switches or triggers the switch 205.

[0053] The switch 205 and the switch actuator 350 may be any of a variety of switch or
trigger mechanisms. For example, the switch actuator 350 may be a mechanical protrusion that
presses a trigger or button of the switch 205. For example, the switch 205 and the switch
actuator 350 may be replaced with electrical contacts that open and close as the tray 300 moves
to its open and closed positions. For example, the switch actuator 350 may be omitted and the
switch 205 triggers as the tray 300 is removed, i.e., the movement of the tray 300 physically

uncovers the switch 205, which is biased, causing the switch 205 to trigger.

[0054] The key pad 220 includes two or more keys to provide for users to enter a security
code into the tamper-evident package 10. With reference to FIG. 2, the key pad 220 includes a
first key 225, a second key 230, a third key 235, a fourth key 240, a fifth key 245, and a status
key 250. Additional keys may be utilized with the tamper-evident package 10. Each of the keys
may include an alphabetical, numerical, or other symbol for use in entering the security code into
the tamper-evident package 10. As shown in FIG. 2, the first key 225 includes the number 1,
the second key 230 includes the number 2, the third key 235 includes the number 3, the fourth
key 240 includes the number 4, and the fifth key 245 includes the number 5.

[0055] The security code may include a sequence of entries into the key pad 220. For
example, the security code may include four entries on the key pad 220. The security code may

be chosen by the user to provide a personal identification number.

[0056] The status key 250 may be used to check the status of the tamper-evident package 10.
For example, the user may press the status key 250 to see if the tamper-evident package 10 has
been accessed without entering the security code. If an unauthorized use has been detected by
the tamper-evident package 10, then the red light 210 will flash red upon the user pressing the
status key 250. Likewise, the green light 215 will flash green when the user presses the status

key 250 when no unauthorized access has been detected by the tamper-evident package 10.

[0057] The logic controller 200 further includes a battery to power the tamper-evident

package 10. The battery may include any of the variety of batteries commercially available to

10
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power the electrical components herein described. The lights 210 and 215 may include

commercially available light emitting diodes.

[0058] The tray 300 will now be described with reference to FIGS. 9 and 10. The tray 300
includes the tray release assembly 305 that allows the tray 300 to be opened from the case 100.
The tray 300 further defines an interior 325 that holds or contains the blister sheet 400. The tray
300 includes a first side wall 330 opposite of a second side wall 335. The tray 300 includes a
first end wall 340 opposite of a second end wall 345. The tray 300 provides a shallow holding

structure.

[0059] The tray 300 further includes one or more openings 355 that are partially defined by
supports 360, which extend a width of the tray 300. The supports 360 support the blister sheet

400. The openings 355 allow the user to press on top of the tablets 405 of the blister sheet 400

and the tablets 405 press pass through the openings 355 of the tray 300.

[0060] The blister sheet 400 will now be described with reference to FIGS. 7 and 8. The
blister sheet 400 may be divided into a first side 425 and a second side 440, and each side 425
and 440 include a plurality of the tablets 405. The first side 425 may fold over and onto the

second side 440. With reference to FIG. 6, the first side 425 is on top of the second side 440.

[0061] The blister sheet 400 includes one or more rows 410 of the tablets 405 along with one
or more columns 415 of the tablets 405. The embodiment of the FIGS. includes the rows 410
having three tablets 405 and the columns 415 having five tablets 405. Thus, each of the first side
425 and the second side 440 includes fifteen tablets 405 (or thirty in total), which is the amount
provided in a typical prescription. Depending upon the pharmaceutical and its dosage, the tablets

405 may be increased or reduced in size or number to include more than or less than thirty tablets

405.

[0062] The blister sheet 400 may be divided into the first side 425 and the second side 440.
A dividing line 445 (shown in FIG. 8) may be positioned between the first side 425 and the
second side 440. The dividing line 445 may include a crease, a bend, a perforation, or cut score

in the blister sheet 400 that promotes the folding or bending of the first side 425 on to the second

11
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side 440. When the tray 300 is pulled from the case 100, the first side 425 is plainly visible. The
first side 425 may be opened, like a book, to reveal the second side 440.

[0063] The first side 425 includes a top surface 430 and a bottom surface 435. In the closed
position, the bottom surface 435 is over the second side 440. The second side 440 includes a top
surface 450 and a bottom surface 455. The second side 440 further includes an inner edge 460
that is attached to the tray 300 via adhesives, welding, etc. When the first side 425 is folded over
on to the second side 440, the tablets 405 of the first side 425 and the tablets 405 of the second
side 440 are in an interweaving arrangement that facilitates efficient use of the space of the

interior 325 of the tray 300 and helps to minimize the overall size of the case 100.

[0064] As shown in FIGS. 7 and 8, the tablets 405 on the first side 425 are positioned in
spaces 420 next to the tablets 405 of the second side 440. For example, a tablet 405a on the first
side 420 is positioned in the space 420 next to a tablet 405f on the second side 440 when the first
side 420 is folded over on to the second side 440. For example, a tablet 405b on the first side
420 is positioned in the space 420 between the tablet 405f and a tablet 405¢e on the second side
440 when the first side 420 is folded over on to the second side 440. For example, a tablet 405¢
on the first side 420 is positioned in the space 420 between the tablet 405e and a tablet 405d on
the second side 440 when the first side 420 is folded over on to the second side 440.

[0065] Various modes and methods of operation of the security system of the package 10
will now be described. The time intervals and flashing sequences described herein are
exemplary and may be modified for a particular application or use of the package 10. The
security system flashes the red light 215 if the tray 300 has been accessed without entering the
security code into the key pad 220.

[0066] First, the operation of the package 10 will be described when the packaging 10 has
been stored with the correct security code having been successfully entered into the packaging

10.

[0067] If the user picks up the package 10 and presses the status key 250, then the green light
215 will flash three times. This indicates that the package 10 is in a safe mode, which indicates

that no tampering or unauthorized access has occurred.

12
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[0068] If the user picks up the package 10 and opens the tray 300 without again entering the
security code, an alarm mode is entered, and the red light 210 starts flashing slowly for
approximately two minutes, and then the red light 210 slows to flash one time per ten seconds for
approximately six hours. The prolonged flashing of the red light 210 may alert the owner that
tampering to the package 10 has occurred. Finally, the package 10 goes to a sleep mode to
conserve the battery of the package 10.

[0069] However, the user may close the tray 300 and enter the correct security code to stop
the red light 210 from continuing to flash. When the correct security code has been entered, the

green light 215 flashes three times, and the package 10 returns to the safe mode.

[0070] If the user picks up the package 10 and enters the correct security code, the green
light 215 flashes three times in a rapid manner. The user may then open the tray 300, remove the
tablets 405, and close the tray 300. After approximately two minutes of the tray 300 being
closed, any further access of the tray 300 will revert to the alarm mode, and a subsequent
opening of the tray 300 without prior entry of correct code will result in the red light 210 flashing

as described above.

[0071] Second, the operation of the package 10 will be described when the packaging 10 has

been stored after unauthorized access.

[0072] If the user picks up the package 10 and presses the status key 250, then the red light
210 flashes three times. This indicates the alarm mode in which the package 10 has been

tampered with, since someone opened the tray 300 without properly entering the security code.

[0073] If the user picks up the package 10 and opens the tray 300, then the red light 210
starts flashing slowly for approximately two minutes, then slows to flash one time per ten
seconds for six hours. Finally, the package 10 goes to the sleep mode to conserve the battery.
However, the user may close the tray 300 and enter the correct security code, which will cause

the green light 215 to flash three times and go to the safe mode.

[0074] If the user picks up the package 10 and properly enters the security code, the green
light 215 flashes three times. The user may then open the tray 300, take the tablets 405, and
close the tray 300. After two minutes of the tray 300 being closed, any further access of the tray
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300 will revert to the alarm mode and a subsequent opening of the tray 300 without prior entry of

correct code will result in the red light 210 flashing.

[0075] Third, the operation of the package 10 will be described after unauthorized access has

occurred.

[0076] If the user picks up the package 10 and opens the tray 300, the red light 210 starts
flashing slowly for two minutes to indicate the alarm mode, then slows to flash one time per ten

seconds for six hours, and then goes to sleep.

[0077] If the user picks up the package 10 and enters the wrong security code, then there will
be no response from the package 10. The security system only responds with three flashes of the
green light 215 for the entry of the correct security code or a flashing of the red light 210 for

opening of drawer 310 without prior entry of the security code.

[0078] Fourth, the first time use of the package 10 will now be described. The user presses
the status key 250. The green light 215 turns on solid until the user enters the first key of a four
key security code. After the first key is entered, the green light 215 flashes. The user then enters
the remaining three keys of the security code. The green light 215 flashes once for each key
entry. After the fourth key is entered, the green light 215 turns on solid again. The user may,
optionally, repeat and/or change the code at this time. The user presses the status key 250 one
more time. The green light 215 flashes green three times and goes off. The package 10 is

programmed and safe.

[0079] Generally, the package 10 may not be reprogrammed after the initial security code
has been accepted. This helps reduce any risk of an authorized user reprogramming the package

10 to avoid detection

[0080] In other aspects, the package 10 is assigned the security code at the manufacturing
facility or pharmaceutical packager. The security code may be provided with the package as

received from the pharmacy or other pharmaceutical distributor.

[0081] In other aspects, one or more audible alarms may be used in conjunction with or

instead of the flashing of the green light 215 and the flashing of the red light 210.
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[0082] In other aspects, the green light 215 and the flashing of the red light 210 may be
replaced with a single light of a single color that flashes in different manners and routines to
provide the various signals described herein. For example, the single light could flash in a rapid
pattern to similar the green light 215, and the single light could flash in a slower pattern to

resemble the red light 210.

[0083] Figs. 11-22 illustrate another construction of an access-evident package 500 for an
array of pharmaceuticals 505. The package 500 includes a case 510, a tray 515, a child-resistant

feature 520, a logic controller assembly 525, a user action 530, and an access alert 535.

[0084] “Access-evident” means a system that evinces whether access has been attempted or
made, without regard to whether such access was authorized or for legitimate purposes or for the
purpose of tampering or any other purpose. For the purposes of this specification, the term
“access” means actual or attempted access to the pharmaceuticals, as evidenced by opening the
tray or actuating a child-resistant feature. The term does not necessarily include tearing or
otherwise breaching the foil backing of a blister pack or other packaging, as regulations and
standards might require for “access” to be achieved. The term “child-resistant feature,” as used
herein, refers to a feature used in a child-resistant package pursuant to the Poison Prevention

Packaging Act of 1970, 16 CFR, Part 1700 as amended from time to time.

[0085] As used in this specification, the term “array of pharmaceuticals” is intended to be a
broad term that encompasses any two- or three-dimensional arrangement or matrix of
pharmaceuticals in a sheet or other carrier. An example of an “array of pharmaceuticals” is a
blister sheet in which the pharmaceuticals are captured within plastic bubbles with a foil backing.
The pharmaceuticals are often removed from the blister sheet by pressing them through the foil
backing or peeling the foil backing away. The array may be arranged such that portions of a
sheet fold onto other portions, with the pharmaceuticals of one portion nesting amongst those on
the facing portion (as illustrated in Figs. 25 and 26 of the next construction) to maximize the use

of space.

[0086] The case 510 is generally rectangular, and includes a front panel 545, a rear panel
550, a side wall 555, a top wall 560, a bottom wall 565, and an open mouth 570 on the fourth
side. The side wall 555, top wall 560, and bottom wall 565 can collectively be referred to as the
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“sides” of case 510. The side wall 555, top wall 560, and bottom wall 565 are formed integrally

with the front panel 545, for example by injection molding.

[0087] The case 510 includes an inner cavity 575 (Figs. 17 and 18) that is bounded by the
panels 545, 550 and sides 555, 560, 565. The panels 545, 550 and sides 555, 560, 565 have inner

surfaces that face the cavity 575 and outer surfaces that face away from the cavity 575.

[0088] With reference to Figs. 13 and 14, the front panel 545 includes a plurality of access
apertures 580 for accommodating the user action 530 and apertures 581 for accommodating the
access alert 535. The access apertures 580, 581 are preferably of the same shape as portions of

the user action 530 and access alert 535, as will be discussed below.

[0089] The rear panel 550 includes side rails 585 with detent teeth 590 facing into the cavity
575, tray hooks 593 near the side wall 555, and an integrally-formed guide 595. All of these
components of the rear panel 550 may be formed integrally as a single component, for example
by injection molding. The guide 595 includes two outer channels 600 and a central channel 605.
Each of the channels 600, 605 is bounded by parallel walls that extend generally from the side
wall 555 to the mouth 570 of the case 510. The guide 595 also includes a stop surface 610 that
extends across the central channel 605 a selected distance into the cavity 575 from the mouth
570. The stop surface 610 may be referred to as the end of the central channel 605. As will be
discussed below, the child-resistant feature 520, detent teeth 590, and guide 595 interact with the
tray 515.

[0090] In view of the above description and the drawings, the case 510 is essentially a two-

piece, nesting arrangement.

[0091] The tray 515 includes a support panel 615, a face 620, a pair of tray latches 630, tray
springs 633, detent followers 635, a pair of guide rails 637, a guide follower 640, side walls 645,
and a back wall 647. Although discussed as separate elements, all of the components of the tray

515 may be integrally formed, for example in an injection molding process.

[0092] The tray 515, which may also be called a drawer, is movable between open and
closed positions. The closed position is when the tray 515 is received within the cavity 575 of the

case 510 such that access cannot be had to the pharmaceutical sheet. In the illustrated
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construction (Figs. 15 and 17), the tray 515 is closed when fully received within the cavity 575
with the face 620 covering the mouth 570 of the cavity. The open position is any position that is
not the closed position. In this regard, even if the tray 515 is only slightly moved out of the
closed position (i.e., slid only slightly out of the cavity 575), it is considered in the open position.
The tray 515 is considered fully open when it reaches the end of its range of motion in a
direction out of the cavity 575. The fully open position is illustrated in Figs. 16 and 18. Because
of the direction of sliding movement of the tray 515 into and out of the cavity 575, the portion of
the cavity 575 adjacent the side 555 can be referred to as the back of the cavity 575, and the end
of the tray 515 that sits in the back of the cavity 575 can be referred to as the back of the tray
515.

[0093] The side walls 645 border the support panel 615 on opposite sides, and the back wall
647 extends across the back of the tray 515. The array 505 is mounted to the support panel 615.
In one arrangement, the array 505 may be heat staked or otherwise permanently or semi-
permanently fixed to the support panel 615. The support panel 615 may include holes 650 in a
pattern that matches the blister bubbles of the array 505, so that the pharmaceuticals can be
pressed through the foil of the array 505 and through the holes 650 in the support panel 615. In
other constructions, the array 505 may be inserted into the cavity 575 without the tray 515, or the
tray 515 may be formed integrally with the array 505. The case 510 is adapted to receive the
array 505, whether the array 505 is mounted on the tray 515 or the array 505 is formed

essentially as its own tray.

[0094] The tray face 620 is perpendicular to the support panel 615 and fills the mouth 570 of
the cavity 575 when the tray 515 is closed (see, for example, Figs 11 and 12). The face 620 may
include a user-graspable element, such as a knob or handle, to facilitate pulling the tray 515 out

of the cavity 575 to expose the pharmaceuticals or may be smooth and flush as illustrated.

[0095] The tray latches 630 are integrally formed with the side walls 645 at the back of the
tray 515. The tray latches 630 resiliently deflect inwardly, into the cavity 575, and spring back to
the at-rest positions illustrated in Fig. 13. When the tray 515 is moved into the closed position
(Fig. 15), the tray latches 630 deflect inwardly as they abut the tray hooks 593. Upon clearing the
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backside of the tray hooks 593, the tray latches 630 snap into engagement with the tray hooks
593 as illustrated in Fig. 15.

[0096] The tray springs 633 are mounted to a rear edge of the tray 515, and are in the form of
leaf springs in the illustrated construction. In other constructions, the tray springs 633 may take
the form of coil springs or any other suitable biasing elements. As the tray 515 is moved into the
closed position, the tray springs 633 are deflected and a biasing force is generated. When the tray
latches 630 are disengaged from the tray hooks 593 (by defeating the child-resistant feature 520,
as will be discussed below), the biasing force in the tray springs 633 pops the tray 515 partially
out of the cavity 575. Once the drawer is popped open, the user can grasp the tray face 620 to
further open the tray 515. The package 500 may therefore be made with a smooth, flush side
defined by the tray face 620 (as illustrated in Figs. 11 and 12) because there is no need for a user-

graspable element interrupting the smooth surface of the tray face 620.

[0097] The detent followers 635 are on the tray latches 630, and, as such, are part of the
resilient portion of the side walls 645 at the back of the tray 515. The detent followers 635
include small teeth that engage the detent teeth 590 of the side rails 585 of the rear panel 550 of
the case 510. As the tray 515 is pulled out of the cavity 575, the detent followers 635 engage the
detent teeth 590 with a detent force arising from the spring-like action of the tray latches 630.
When the force applied to the tray 515 exceeds a disengagement force (which overcomes the
detent force), the detent followers 635 ride off the detent teeth 590 and deflect toward the center
of the cavity 575 to clear the detent teeth 590. The detent followers 635 then snap out and engage
the next detent teeth 590. The user experiences audible and tactile feedback (e.g., clicking) as the

detent followers 635 engage and ride over the successive detent teeth 590.

[0098] Engagement of the detent teeth 590 with the detent followers 635 resists free-fall of
the tray 515 out of the cavity 575 under the weight of the tray 515 when the package 500 is
oriented with the mouth 570 down, and also assists the user in pulling the tray 515 outin a
controlled manner rather than quickly or abruptly. In other constructions, the tray 515 and case
510 may have other types of engaging structures that engage each other to brake movement of
the tray 515 with respect to the case 510 as the tray approaches a fully open position in which

access is grated to the array of pharmaceuticals.
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[0099] As illustrated in Fig. 14, the guide rails 637 extend the whole width of the bottom
panel 615. The holes 650 in the panel 615 may extend through the guide rails 637, as illustrated.
The guide rails 637 are received within the outer channels 600. The guide follower 640
comprises a flexible, resilient tongue that extends down from the bottom of the support panel 615
and is received in the central channel 605 of the guide 595. The interaction of the guide 595 with
the guide rails 637 and guide follower 640 of the support panel 615 promotes smooth sliding
action of the tray 515 and reduces the likelihood of pinching or binding between the tray 515 and
the case 510.

[00100] Referring now to Figs. 17 and 18, during assembly, the tray 515 is slid into the cavity
575, with the guide rails 637 in the outer channels 600. The guide follower 640 deflects up as it
abuts and rides over the stop surface 610. Once the tray 515 is inserted sufficiently far into the
cavity 575 for the guide follower 640 to clear the stop surface 610, the guide follower 640
springs down into its at-rest position (illustrated in Figs. 17 and 18), where it is received within
the central channel 605. With particular reference to Fig. 18, the guide follower 640 abuts against
the stop surface 610 of the guide 595 when the tray 515 has been pulled out of the cavity 575 a
desired amount (e.g., when the tray 515 is sufficiently pulled out of the cavity 575 to enable the
user to access the pharmaceuticals). The abutment of the guide follower 640 against the stop
surface 610 resists complete removal of the tray 515 from the cavity 575, and reduces the

likelihood of the tray 515 falling out of the cavity 575.

[00101] With reference to Figs. 19-22, the child-resistant feature 520 feature includes a push
button 655 and a slide lever 660. The push button 655 is integrally formed with a resilient,
deflectable portion of the side rail 585 that is adjacent the top side 560 of the case 510, and the
slide lever 660 is slidably mounted between the bottom side 565 and the adjacent side rail 585 of
the case 510. Both the top and bottom sides 560, 565 of the case 510 include a window through

which the push button 655 and slide lever 660 extend or can be accessed by a user’s finger.

[00102] The slide lever 660 has a generally u-shaped section 670 and includes a cam portion
675, a positive latch 680, and a user actuation portion 685. The positive latch 680 is received in a

groove 690 in the bottom side 565 of the case 510. The cam portion 675 includes a cupped top
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695 and is received in a ramped portion 697 of the side wall 645 so that the tray latch 630 can
engage the tray hook 593 (Fig. 19).

[00103] Asseen in Fig. 19, a user presses on the user actuation portion 685 to deflect the u-
shaped section 670 and lift the positive latch 680 out of the groove 690. As seen in Fig. 20, with
continued pressure on the user actuation portion 685, the user slides the slide lever 660. As the
slide lever 660 slides, the cam portion 675 engages the tray latch 630 and, owing to ramped
surfaces on both the cam portion 675 and tray latch 630, lifts the tray latch 630 out of
engagement with the tray hook 593. The cupped top 695 receives the detent followers 635. With
reference to Fig. 22, a user presses the push button 655, which deflects the tray latch 630
adjacent the top wall 560. This disengages the tray latch 630 from the associated tray hook 593.
To defeat the child-resistant feature 520, both tray latches 630 must be disengaged from the tray
hooks 593. When this occurs, the springs 633 pop the tray 515 open, as described above.

[00104] Asillustrated in Fig. 21, the slide lever 660 slides with the tray 515 because the detent
followers 635 are received in the cupped top 695 of the cam portion 675. The deflected u-shaped
portion 670 biases the positive latch 680 into the groove 690 when they are aligned. In this
regard, the system automatically rests the slide lever 660 to the starting position. Further opening
of the tray 515 pulls the detent followers 635 off the cupped top 695, and brings the detent
followers 635 into engagement with the detent teeth 590 as discussed above. When the tray 515
is pushed back into the closed position, the tray latch 630 rides over the cam portion 675, which
is held in place by engagement of the positive latch 680 and the groove 690. Both tray latches
630 engage the tray hook 593 when the tray 515 has reached the fully closed position.

[00105] Referring to Figs. 11-13, the logic controller assembly 525 includes a circuit board
700 that carries a logic controller, a power source (e.g., a battery), the user action 530, an access
status switch, and the access alert 535. The circuit board 700 is supported within the case 510
adjacent the front panel 545. The tray 515 slides in the space between the circuit board 700 and
the rear panel 550. The circuit board 700 includes suitable circuity to electronically communicate
the logic controller with the power source, user action 530, access alert switch, and access alert
535. The power source provides power to the logic controller and to any other power consuming

components of the packaging.
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[00106] The user action 530 is part of a user interface of the package 500. The term “user
interface” means the interplay between a user and the system. The user interface is divided into
two components: user actions and system responses. A user action is an input to the system from
a user, for example pushing a button, actuating a latch or switch, or accessing the
pharmaceuticals. A system responses is an action taken by the system in response to a user action
or other conditions. A system response might include a user feedback signal, such as a light, a
blinking light, a vibration, or another indication that is detectable by a human. The system
response may include a timer, for example, blinking a light for fifteen or twenty minutes

following access to the pharmaceuticals.

[00107] In the illustrated construction, the user action 530 includes a keypad having a
plurality of data entry keys 705, and a check key 710. In the illustrated construction, there are
five data entry keys 705 and a single check key 710, but in other constructions, there may be
more or fewer of each. The data entry keys 705 are oval in the illustrated construction and the
check key 710 is circular, but these may be of different shapes in other constructions. The data

entry keys 705 and the check key 710 fit with close tolerances within the access apertures 580.

[00108] The keys 705, 710 are mounted to the circuit board and electronically communicate
with the logic processor. The keys 705, 710 are accessible by a user through the holes 580 in the
front panel 545 of the case 510. The data entry keys 705 are used by the user to enter a security
code. The data entry keys 705 may correspond to numbers, characters, icons, or any other unique

sequence elements (generically, “characters”) that the user can use to create the security code.

[00109] The access alert 535 in the illustrated construction includes three LEDs 715. In one
example, the three LEDs 715 may be a green LED, an amber LED, and a red LED. These may
be provided in other colors for different constructions. The logic controller provides user
feedback through the access alert 535 during entry of the security code, and upon querying the
state of the alarm. In other constructions, the access alert 535 may include vibration or sound

generating elements. The three LEDs 715 fit with close tolerances within the access apertures

581.

[00110] The logic controller includes a memory and an alarm. The memory may be

nonvolatile, so that it cannot be overwritten once programmed. The memory is designed to be
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programmed with a security code. The term “alarm” means a value stored in the logic controller
memory. The alarm is a setting which includes three states: off (or “unset”), armed (or “set”),

and triggered.

[00111] The access status switch electronically communicates with the logic controller
through the circuits in the circuit board. A switch actuator of the tray engages the access status
switch when the tray is closed. The switch actuator switches the access status switch from the
first state to the second state, either by closing a circuit or physically shifting the access status
switch depending on the type of access status switch employed. The access status switch is
therefore in the first state in response to the array being in a fully closed position in the case and

the second state in response to the array being at least partially removed from the case.

[00112] When the alarm is armed and the access status switch is in the first state, the logic
controller switches the alarm to the triggered state in response to the access status switch being in
the second state. The access status switch is normally in the second state, and can be embodied in
a number types of switches. For example, the second state could be an open circuit state, in
which case switching the access status switch to the second state could involve closing the circuit
by introduction of a conductive element. In another example, the access status switch could be a
toggle switch that is physically biased to the second state, in which case switching the access
status switch to the second state could involve applying a physical force to move the toggle
switch, wherein the toggle switch is biased back to the second state upon removal of the physical

force.

[00113] Before the security code is programmed into memory, the alarm is not active and can
therefore be said to be off. The logic controller generates a system response in response to a
combination of a user action and the alarm setting. The system response may include

illuminating the access alert 535 in a way that the user can interpret.

[00114] The logic of the controller is explained in detail below, but to summarize, the user
programs a security code into the memory via the user action 530 and arms the alarm. In some
constructions, the security code may come pre-programmed into memory. The logic controller
changes the alarm from armed to triggered in response to the access status switch to notifying the

logic controller that the tray 515 has moved out of the fully closed position. The user is able to
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check the status of the alarm by querying the logic controller through the user action 530. The
logic controller communicates the status of the alarm to the user through the access alert 535. If
the logic controller alerts the user that the alarm was triggered, the user knows that access has
been attempted to the pharmaceuticals, at least to the extent of opening or partially opening the
tray 515. If the alarm has been triggered, the user can reset the alarm to the armed state by
entering the security code and pressing the check key 710 while the tray 215 is closed and the

access status switch is in the first state.

[00115] The security code is a sequence of characters. One type of security code is a personal
identification code or PIN. The security code can be of variable length. In the illustrated
construction, the security code may be programmed as a string of 4, 5, or 6 characters. The check
key 710 is pressed by the user to query the status of the alarm and during entry of the security

code, as explained below in the logic flow charts.

[00116] Figs. 23-27 illustrate another construction of an access-evident package 800 for an
array of pharmaceuticals 805. This construction is similar in many respects to the package 500
described above, so it will suffice to point out the major components and then focus on the
features of this construction that are different from what is disclosed above. Except as noted, all
components, features, and functionality of the above-described constructions are included in this
construction. Also, any components, features, and functionality of this construction can be

incorporated into the previously-described constructions.

[00117] The package 800 includes a case 810, a tray 8135, a child-resistant feature 8§20, a logic
controller assembly 825, a user action 830, and an access alert 835. The rear panel of the case
810 includes a controller locating compartment 840. The controller locating compartment 840

interacts with the logic controller assembly 825 to locate the assembly within the cavity inside

the case 810.

[00118] The tray 815 includes a switch actuator 845 (Fig. 26), a latch bar 850 (Figs. 24 and
25), and a user-graspable element 860. The switch actuator 845 extends from the back of the tray
815 and engages a portion of the logic control assembly 825, as will be discussed in more detail
below. The latch bar 850 is part of the child-resistant feature 820, as will be discussed in more

detail below. The user-graspable element 860 facilitates pulling the tray out of the case 810 to
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expose the pharmaceuticals. There may be no need for springs to pop the tray 8§15 in view of the
user-graspable element 860. As illustrated in Figs. 25 and 26, the array 805 in this construction is
folded onto itself with the pharmaceuticals of one portion nesting amongst those on the facing

portion to maximize the use of space.

[00119] The child-resistant feature 820 includes a deflectable section 865, a child-resistant
latch 870, and the latch bar 850. The deflectable section 865 is formed in the rear panel of the
case 810, and bounded on three sides by a kerf. The deflectable section 865 is flush with the
outer surface of the case 810. In some constructions, the deflectable section 865 can be covered
with an adhesive label which may include instructions and warnings about use of the package
800 and the pharmaceuticals. The label may include a tactile locating element or features (e.g., a

bump) to confirm to the user where to press to actuate the deflectable portion 865.

[00120] The child-resistant latch 870 is rigidly mounted to (and, in the illustrated construction,
integrally formed with) the deflectable section 865 and extends into the case §10. When the tray
815 is closed, the child-resistant latch 870 engages the latch bar 850, and resists sliding
movement of the tray 815 from the closed position. With reference to Fig. 25, when a user
presses the deflectable section 865, the child-resistant latch 870 deflects inwardly, which
disengages the child-resistant latch 870 by lifting the child-resistant latch 870 off the latch bar
850. With the child-resistant latch 8§70 disengaged, the user can slide the tray 815 out of the

cavity.

[00121] The logic controller assembly 825 includes a circuit board 875, a logic controller 880,
a power source 890, and an access status switch §95. The logic controller 880, power source 890,
and access status switch 895 are mounted to the circuit board 875, as is the user action 830. The
circuit board 875 includes circuitry to electronically communicate the logic controller 880 with
the other elements on the circuit board 875 and the access alert §35. The circuit board 875 is
supported along the inner face of the front panel of the case 810, and the tray 815 slides in the

space between the circuit board 875 and the rear panel.

[00122] The logic controller 880 includes an internal memory and an alarm. The logic
controller 880 is programmable with the logic sequences explained below. In one construction,

the memory is nonvolatile. In one construction, a security code is programmed into the memory
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by the user through the user action, but in other constructions, the memory comes pre-

programmed with the security code.

[00123] The access status switch 895 electronically communicates with the logic controller
880 through the circuits in the circuit board 875. The logic controller 880 sets the alarm to the
armed state in response to the access status switch 895 being in the first state and switches the

alarm to the triggered state in response to the access status switch 895 being in the second state.

[00124] With reference to Fig. 26, the switch actuator 845 of the tray 815 engages the access
status switch 895 when the tray 815 is closed. The switch actuator 845 switches the access status
switch 895 from the second state to the first state, either by closing a circuit or physically shifting
the access status switch 895 depending on the type of access status switch employed. The access
status switch 895 is therefore in the first state in response to the array 805 being in a fully closed
position in the case 810 and the second state in response to the array 805 being at least partially

removed from the case 810.

[00125] The access alert 835 includes an LED bank mounted in a corner of the case 810. The
LED bank is covered with a lens 915. The LED bank includes a plurality of LEDs having

different colors (e.g., green, red, and amber) to provided feed back to the user.

[00126] Figs. 28 and 29 illustrate the logic flow or sequencing for the logic controller.
Because of the large flow diagram, Fig. 28 is broken into Figs. 28A, 28B, 28C, and 28 D.
Likewise, Fig. 29 is broken into Figs. 29A and 29B.

[00127] In the description that follows, illumination of the LEDs by the logic controller are
considered providing user feedback signals. The user feedback signals are part of the system
response. Although the illustrated user feedback signals in the examples provided are visual, in
the form of LEDs, in other constructions the user feedback signals may include sound and/or
vibrations that are detectable by the human user of the package, either in addition to the LEDs or

in place of the LEDs.

[00128] Fig. 28 illustrates the control logic for activating the access-evident feature of the
package, including programming a security code into the memory of the logic controller. The

logic sequence starts at box 1100. In box 1102, the user opens the over pack in which the
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package is contained. In the illustrated arrangement, the alarm is initially unset or off. The end
user of the product must program a security code into the memory to arm the alarm. The control
logic of Fig. 28 governs this initial programming of the security code. In the illustrated example,
once the security code is programmed into memory, the alarm will always be either armed or
triggered; the alarm will never again be unset or off. In the description that follows, examples of
how the LEDs might be illuminated are provided, but these examples are not intended to be

limiting.

[00129] In box 1104, the package is revealed to the user, which provides access to the keypad
area for security code entering and instructions for security code entering. A battery seal, which
prevents the battery from draining while on the shelf, is also presented clearly to the user at this
time. At decision point 1106, the user either removes the battery seal or does not. If the user does
not remove the battery seal, the logic control stops and will not proceed due to an open carton
error 1108. If the user decides to remove the battery seal, he or she does so at box 1110.
Following this, the control logic blinks the red LED (e.g., 3 Hz for 3 seconds) at box 1112 to
confirm that the battery seal has been removed. Then the control logic illuminates the red LED

solid at box 1114.

[00130] The control logic then moves to decision point 1116, at which the user decides
whether to enter the security code. If the user does not enter the security code, the logic moves to
box 1118 at which a security code exception is identified and the logic returns to box 1114 (red
LED solid illumination), where it awaits the user’s input of the security code. If the user decides
to enter the security code, the logic sequence moves to a security code entering portion in which
the user enters a first, second, third, fourth, fifth, and sixth character with the keypad at boxes
1121, 1122, 1123, 1124, 1125, and 1126, respectively. In response to each character being
entered, the control logic turns off the red LED for a short period (e.g., 0.25 second) at box 1128
and then illuminates the red LED solid at box 1130. In this example, the red LED is used during
the initial security code entering process, the amber LED is used during the security code
confirmation process (described below), and the green LED is used to confirm that the security
code has been entered and confirmed and that the alarm is armed. If the user fails to enter the
second or third characters (i.e., fails to proceed to box 1122 or 1123) within a defined time, the

control logic goes to the security code exception box 1118, turns on the red LED at box 1114 and
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the security code entering portion of the logic begins again at 1116. The user may end the
security code entering portion of the logic after the fourth, fifth, or sixth character has been
entered (i.e., after boxes 1124, 1125, or 1126), at which time the logic goes to the security code
confirming portion of the sequence at 1134 by pressing the check key at 1140.

[00131] In the security code confirming portion of the sequence, the logic controller first
checks at decision point 1142 whether the security code contains the required number of
characters (i.e., 4, 5, or 6 characters in the illustrated example). If the security code does not
contain the required number of characters, the logic sequence alternates illuminating the amber
and red LED’s for a defined period (e.g., 2 Hz for 5 seconds) at box 1144, illuminates the red
LED at box 1114, and returns to the security code entering portion at 1116. If the security code
contains the required number of characters, the control logic blinks the amber LED (e.g., 3 Hz
for 3 seconds) at box 1146 and then illuminates the amber LED solid at box 1148. As noted
above, the amber LED is used during the security code confirmation process in this example.
This is the only process in which the amber LED is used in the illustrated example. The user then
proceeds to enter the security code characters at boxes 1151, 1152, 1153, 1154, 1155, and 1156.
After each character is entered, the logic causes the amber LED to go off for a predetermined
period (e.g., 0.25 seconds) at box 158 and then back on solid at box 160. After the security code
has been reentered, the user presses the check key again at 1162 to end the security code

confirmation process.

[00132] At 1164, the logic controller determines if the security code entered during the
security code confirming portion matches the security code entered during the security code
entering portion. If the security code matches, then the green LED is illuminated in the following
sequence in the illustrated construction: 3 Hz for 3 seconds at 1166, followed by illuminating the
green LED for 3 seconds at 1168, followed by turning off all LEDs at 1170. In some
constructions, the security code is programmed into the memory in a nonvolatile state (i.e.,
security code cannot be overwritten in the memory). The logic controller then sets the alarm to
“armed” and enters a sleep mode at 1172. Once the security code is successfully programmed,
the alarm will always be in the armed or triggered mode; it will not again be in the unset or off

mode.
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[00133] Fig. 29 illustrates the control logic for checking the status of the alarm (i.e., armed or
triggered) and rearming the alarm if it has been triggered. The logic sequence of Fig. 29 assumes
that the security code has been programmed into memory, either through the logic sequence of
Fig. 28 as described above, or because the security code comes pre-programmed in the memory.
In this example, the logic controller will not enter the logic sequence of Fig. 29 if there is no

security code in memory.

[00134] The process starts at box 1200 with the user (who may be one authorized or not
authorized to have access), picking up the package. If the user opens the tray, the logic controller
sets the alarm to triggered mode at 1202, and proceeds to box 1204 at which the red LED is
illuminated. In some constructions, the logic controller may also be programmed to record in the
memory the date and time at the alarm is set to triggered mode at 1202. Opening of the tray may,
for example, be detected by the access status switch in response to the switch actuator being
removed from contact with the switch. Opening of the tray may be deterred by a child-resistant
feature, as discussed above, such that the tray cannot be opened unless the child-resistant feature

is defeated.

[00135] In the illustrated example, the red LED blinks (e.g., 3 Hz for 3 seconds) at box 1204
in response to the tray being opened. If, at box 1206, the user does not close the tray, the logic
goes through box 1207 and loops back to box 1204 while the tray is open. Box 1207 notes that
the system provides no response and stays in the logic loop 1204-1206-1207 with the red LED
blinking while the tray is open. The system will not recognize use of the keypad (even entering
the correct security code and pressing the check key) while the tray is open. The logic controller
may be programmed to stop blinking the red LED and go into sleep mode with the alarm
triggered after a selected period in loop 1204-1206-1207 to prolong battery life.

[00136] When the tray is closed, the logic keeps the red LED illuminated with a different
pattern for an extended period at box 1208. For example, in the illustrated construction, the red
LED blinks on for 0.25 seconds at a 0.3 Hz frequency for 20 minutes. After the extended period,
if the user does not decide to arm the alarm at 1209 (which may be because the user does not

know the security code because the user is unauthorized), the red LED is turned off by the logic
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controller at box 1210, the alarm remains in trigger mode, and the logic controller enters sleep

mode at 1212.

[00137] If the user decides to set the alarm at 1209, the logic controller will permit the user to
do so at 1213 if the tray is closed. The user enters the security code characters through a user
action (e.g., keypad) at 1221, 1222, 1223, 1224, 1225, and 1226. After the first character 1221,
the red LED turns on solid at 1228. For each subsequent character, the red LED turns off for a
brief time (e.g., 0.25 seconds) at 1230 and then is illuminated solid at 1232. Once the security
code is entered, the user presses the check key at 1234. At box 1236, the logic controller
compares the entered security code to the security code in memory, and if it does not match, the
logic controller returns to box 1208 and illuminates the red LED. If the entered security code
matches the security code in memory, the logic controller illuminates the green LED at 1238 for
a sequence (e.g., 3 Hz for 3 seconds) and then turns all LEDs off at 1240. At 1242, the controller

sets the alarm to “armed” and enters sleep mode.

[00138] With the alarm armed, the logic controller will receive a signal from the access status
switch in the event the tray is at least partially slid out of the case. The logic controller

automatically sets the alarm to a second status (“triggered”) upon receiving such signal from the
access status switch (i.e., in response to the logic controller sensing access to the pharmaceutical

in the container).

[00139] The next time the user picks up the package at 1200, the alarm will remain in the state
it was in. If the alarm is “armed,” and the user presses the check key at 1250 before opening the
tray, the logic controller will determine that the alarm is triggered at box 1254. If the alarm is not
triggered (i.e., if it is armed), tray has not been opened since the alarm was last armed and the
controller illuminates the green LED for a designated time and pattern (e.g., 2 Hz for 5 seconds)
at 1256. The logic controller then shuts all LEDs off at 1258, keeps the alarm in “armed” mode
at 1260, and returns to 1200. If the alarm is triggered (i.e., the tray has been opened since the last
time the alarm was armed), the controller will make that determination at 1254 and enter the
sequence described above, starting at 1204 (red LED blinking at 3 Hz for 3 seconds). The logic
will ignore and provide no response to the user entering any sequence of characters at 1262,

before the user presses the check key 1250.
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[00140] In view of the above logic, the system provides a green light to indicate no access if
the user presses the check key while the tray is closed and the alarm is armed. The system
provides no response when the alarm is armed and a user presses any of the keypad keys other

than the check key.

[00141] The system will switch the alarm to triggered whenever the tray is opened with the
alarm in the armed state. This is true whether the user presses the check key prior to opening the
tray, or simply opens the tray without pressing the check key. In the illustrated examples, there is
no way to preempt the alarm going to triggered mode upon opening of the tray (e.g., by entering
the security code prior to opening the tray). The alarm will always be triggered when the drawer

is opened.

[00142] The only way to change the alarm status from triggered to armed is to close the tray,
enter the security code, and press the check key. The alarm cannot be changed from triggered to

armed while the tray is open.

[00143] It should be understood from the foregoing that, while particular constructions of the
invention have been illustrated and described, various modifications can be made thereto without
departing from the spirit and scope of the present invention. Therefore, it is not intended that the
invention be limited by the specification; instead, the scope of the present invention is intended

to be limited only by the appended claims.
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CLAIMS

What is claimed is:

A tamper-evident package for pharmaceuticals, comprising:
a case, comprising a key pad and one or more indicator lights; and

a tray, wherein the tray is engaged to the case.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the tamper-

evident package flashes the one or more indicator lights.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the tray

holds a blister sheet of pharmaceutical tablets.

The tamper-evident package for pharmaceuticals according to claim 3, wherein the case

substantially conceals or encloses the blister sheet.

The tamper-evident package for pharmaceuticals according to claim 3, wherein the blister
sheet includes a first side and a second side, wherein the first side folds over on to the
second side, and the tablets of the first side and the tablets of the second side are in an

interweaving arrangement.

The tamper-evident package for pharmaceuticals according to claim 5, wherein a first tablet
of the first side is positioned in a space between a second tablet and a third tablet of the

second side.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the tray is

slideably engaged to the case, and the tray slides in and out of a side opening of the case.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the case
comprises a logic controller in electrical communication with the indicator lights and the
key pad, wherein the tray slides in and out of a side opening of the case, and triggers a

switch of the logic controller.
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The tamper-evident package for pharmaceuticals according to claim 1, wherein the case
comprises a logic controller in electrical communication with the indicator lights and the
key pad, wherein the tray slides in and out of a side opening of the case, and causes at least

one of the indicator lights to flash.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the case
comprises a logic controller in electrical communication with the indicator lights and the
key pad, wherein the key pad comprises a status key to check whether the tamper-evident

package has been accessed without entering a security code.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the tray

comprises a plurality of openings that provide for passage of the tablets.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the logic
controller comprises a safe mode and an alarm mode, wherein the logic controller operates
in the safe mode until the tray is slid from the case without entering a security code into the

key pad.

The tamper-evident package for pharmaceuticals according to claim 1, wherein the case
comprises a logic controller in electrical communication with the indicator lights and the
key pad, wherein the key pad comprises a status key to check, wherein the logic controller
includes an alarm switchable between an armed state and a triggered state, wherein the
logic controller flashes a first color indicator light in response to actuating the status key
when the alarm is in the armed state and the logic controller flashes a second color
indicator light in response to actuating the status key when the alarm is in the triggered

state.

.A tamper-evident package for pharmaceuticals, comprising: a case comprising a switch, a
first indicator light, and a second indicator light; a tray, wherein the tray is engaged to the
case, wherein the tray slides in and out of the case, and wherein the tray triggers the switch
when the tray slides out of the case; a memory storing security data, the security data
comprising at least one valid security code; a key pad to generate an authentication request

in response to user input, the authentication request comprising a particular code input by a
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user; a logic controller to: determine if the authentication request has been generated; and
activate flashing of the first indicator light if the tray slides out of the case and the

authentication request has not been generated.

The tamper-evident package for pharmaceuticals according to claim 14, wherein the logic
controller activates flashing the second indicator light when the authentication request has

been generated.

The tamper-evident package for pharmaceuticals according to claim 15, wherein the logic
controller: compares the particular code included in the authentication request generated at
the key pad to the at least one valid security code stored in the memory; and deactivates the
flashing of the first indicator light if the particular code matches the at least one valid

security code.

The tamper-evident package for pharmaceuticals according to claim 14, wherein the at least

one valid security code is received from the user and stored in the memory.

The tamper-evident package for pharmaceuticals according to claim 14, wherein the logic
controller comprises a safe mode and an alarm mode, wherein the logic controller operates
in the safe mode until the tray is removed from the case without entering the security code

into the key pad.

The tamper-evident package for pharmaceuticals according to claim 14, wherein the logic

controller comprises a safe mode and an alarm mode, wherein the logic controller operates
in the safe mode until the tray is removed from the case without entering the security code
into the key pad within a time period determined by the logic controller, where the time

period is calculated from the time when the tray is slide from the case.

A tamper-evident package for pharmaceuticals, comprising: a case, comprising a key pad, a
logic controller, a switch, and one or more indicator lights; a tray, wherein the tray is
engaged to the case, wherein the tray slides in and out of the case, and wherein the tray
triggers the switch when the tray slides out of the case; and, a blister sheet of
pharmaceutical tablets, the blister sheet comprising a first side and a second side, wherein

the first side folds over onto the second side.
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A method for managing the status of an alarm associated with a pharmaceutical package,

the method comprising:

(a) providing a pharmaceutical package having a logic controller with memory and a user
action electronically communicating with the logic controller, the pharmaceutical
package containing a pharmaceutical;

(b) programming a security code into the memorys;

(c) entering the security code through the user action;

(d) with the logic controller, automatically setting an alarm to a first status in response to
the logic controller receiving the security code in step (c); and

(e) after step (d), using the logic controller to automatically set the alarm to a second
status, different from the first status, in response to the logic controller sensing access

to the pharmaceutical in the container.

The method of claim 21, wherein step (b) includes programming the security code into the

memory in a nonvolatile state in which the security code cannot be erased or overwritten.

The method of claim 21, wherein step (a) includes providing a check key as part of the user
input interface; and wherein step (c) includes pressing the check key after entering the

security code.

The method of claim 23, wherein step (a) includes providing a system response
electronically communicating with the logic controller; the method further comprising:
after step (c), pressing the check key; in response to pressing the check key after step (c),
providing a first user feedback signal if the alarm is set to the first status and providing a
second user feedback signal, different from the first user feedback signal, if the alarm is set

to the second status.

The method of claim 24, wherein the first user feedback signal includes at least one of a

light, a sound, and a vibration detectable by a human.

The method of claim 21, wherein step (a) includes providing a system response

electronically communicating with the logic controller; the method further comprising
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using the logic controller to activate the system response for a predefined time immediately

following the alarm being set to the second status.

The method of claim 21, further comprising the step of recording in the memory a time and

date stamp of access.

The method of claim 21, wherein step (a) includes providing the pharmaceutical container
with a case and a tray able to slide at least partially into and out of the case, the tray
carrying the pharmaceutical; and wherein access to the pharmaceutical in step (e) includes

sliding the tray at least partially out of the case.

The method of claim 28, wherein step (a) includes providing an access status switch in the
pharmaceutical container; the method further comprising the step of detecting with the
access status switch when the tray is not in a fully closed state; and disabling step (b) with
the logic controller while the access status switch detects that the tray is in the not fully

closed state.

The method of claim 21, wherein step (b) includes programming a security code having

any one of four, five, and six characters.

The method of claim 21, wherein step (b) is accomplished manually by way of the user

action.

The method of claim 21, wherein step (a) includes providing a keypad on the
pharmaceutical container as part of the user action; and wherein step (c) includes manually

entering the security code by way of the keypad.

The method of claim 21, wherein step (a) includes providing a child-resistant feature; the
method further comprising the step of deterring access to the pharmaceutical in the

container unless the child-resistant feature is defeated.

An access-evident package for an array of pharmaceuticals, the package comprising:
a case adapted to receive the array in a closed position at least partially within the case, the

array being movable into an open position for access to the pharmaceuticals;
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a logic controller mounted to the case, the logic controller including memory to receive and
store a security code and also including an alarm having an armed state and a
triggered state; and

a user action electronically communicating with the logic controller and enabling a user to
enter the security code to cause the logic controller to set the alarm to the armed state;

wherein the logic controller switches the alarm to the triggered state in response to the

array moving from the closed position to the open position.

The access evident package of claim 34, wherein the user action includes a keypad for

entering the security code.

The access evident package of claim 34, wherein the logic controller prevents entry of the

security code while the array is at least partially removed from the case.

The access evident package of claim 34, further comprising an access alert electronically
communicating with the logic controller; wherein the logic controller activates the access

alert in response to the alarm being in the triggered state.

The access evident package of claim 34, further comprising an access alert electronically
communicating with the logic controller; wherein the user action includes a check key; and
wherein the logic controller activates the access alert in response to the alarm being in the

triggered state and a user actuating the check key.

The access-evident package of claim 34, further comprising a latch preventing movement
of the array from the fully closed position; and a slide lever movable into a disengaging
position in which the slide lever disengages the latch to permit movement of the array from

the closed position.

The access-evident package of claim 39, wherein the slide lever is moved out of the

disengaging position in response to moving the array into the fully closed position.

The access-evident package of claim 34, further comprising a tray adapted to carry the
array, the tray being received within the case and adapted to slide at least partially in and

out of the case to provide access the array.
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The access evident package of claim 41, wherein each of the case and tray includes a
plurality of teeth; and wherein the teeth of the case resiliently engage the teeth of the tray as
the tray is moved from the closed position to the open position; and wherein the resiliently
engaging teeth of the case and tray resist sliding movement of the tray with respect to the

case.

The access evident package of claim 41, further comprising engaging structures on each of
the case and tray that engage each other to brake movement of the tray with respect to the
case as the tray approaches a fully open position in which access is grated to the array of

pharmaceuticals.

The access evident package of claim 41, wherein one of the case and tray includes a guide
channel and the other of the case and tray includes a guide follower received in the guide
channel; wherein the guide follower moves along the length of the guide channel to guide

sliding movement of the tray.

The access evident package of claim 44, wherein the guide follower engages an end of the

channel to resist complete removal of the tray from the case.

The access evident package of claim 34, further comprising a detent mechanism for
resiliently resisting movement of the array out of the case with a detent force that may be

overcome with a disengagement force in excess of a detent force.

The access evident package of claim 34, further comprising a biasing member acting on the
array; wherein the biasing member is deflected upon movement of the array into the fully
closed position, to generate a biasing force in the biasing member; wherein the biasing
force biases the array toward an open position in which at least a portion of the array is

removed from the case.

The access evident package of claim 47, further comprising a child-resistant mechanism
holding the array in the fully closed position against the biasing force; wherein actuation of
the child-resistant mechanism releases the array to enable the biasing member to move the

array toward the open position under the influence of the biasing force.
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The access evident package of claim 34, further comprising a child-resistant mechanism

including a latch for resisting movement of the array from the fully closed position.

The access evident package of claim 49, wherein the child resistant mechanism is
incorporated into one of a front and rear surface of the case; the package further comprising

an adhesive label concealing at least a portion of the child-resistant mechanism.

The access evident package of claim 50, wherein the adhesive label includes a tactile

locating element to facilitate finding and actuating the child-resistant mechanism.

38



WO 2012/178075 PCT/US2012/043835

—
N
N
N
S
o
L
=
27

— 1o
D& 250 1 )

o
o
-
\7[\\ Ny v
N
-
AN
2L
|
A\
A
Q
Q

(5
N ————
\T/
A

—~120 - —
/— | 145 :C
150 F1G. 3 "
130 — F1G.4
130

100 / ) j /\100 300
et [l [ | \ L

125 — 145 = T —]F




WO 2012/178075

PCT/US2012/043835

4050 \ 4051 45 405e (430 405d
435 \ 7 \ ) gz 443
AR R RN ¢ =N
460 440 \-405b  “~—405c /

435

FI1G. 7/ .



WO 2012/178075

215

210

o
o
—

PCT/US2012/043835

A 4



/////////////////




PCT/US2012/043835

WO 2012/178075

0¢e

oL O 4

(] d
\\

IR T T T T T i RSy

/ /| \\\

N

00¢

NW\ | Gee

06l

0ve 144
Gel 0Sc 0ce



WO 2012/178075 PCT/US2012/043835

715




PCT/US2012/043835

WO 2012/178075




WO 2012/178075 PCT/US2012/043835

/
4 N // jﬁ?/

FIG. 14 550



WO 2012/178075 PCT/US2012/043835

503 635 655 560\ 510 585 500
\\\\‘”2'///'7/‘\\\\\ - ~ “WN
6 3 0 s /%/“\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
S\ SN 590
§g \ 645 \
VI \
Y N \ \
1 \ N—615
63— 1) y N \ g
O N \ \
V! N \ N 620
\ \
N1 A \ \
640 \ \ %
NN
TN ‘ \
RS \ §
T A o) \
7 \ \ \ 17
) \
N \ () N
\ ~ N\ 650
633 \ \
\ Y
F \ \
\ N
\
630 : 645
590
593
/' ////@
7K \ //X\/\/\
635

FIG. 15



PCT/US2012/043835

WO 2012/178075

91 O

\‘ 1E 1E LW 1% LE LE LE LU LU LW WU WU LN BN B8 w0

s
\
\

\
|
\

WE LN LE LW L1 LW BN LW LU LG LW WU LW W RR R W

L7,

7
AR

X

AN




PCT/US2012/043835

WO 2012/178075

81 "9Old

0L9  0v9 088 G09
| 4 /
? NN /w/
Y \\\\\\\\\\\\\\\\lx\\k \; [IINIRRR AN
W\ 09 cio” — \
=4 \\ m<\ _ IHT =
\. 2 Em\q \ \
Gs 018 Grs ¢/c / G5
005
049 055 4} Ol %9 509
/ 4 /
B =
72 z 2 N2
029 \/\ G19 Z |
199 :
P / \ Il 1N
o % . Y \\\\ \\ ZZ2AN
Va GG Ghs 005

01§



WO 2012/178075 PCT/US2012/043835

510
\‘ 500
695 647 A/
697 515
645, 590
555
630 i
593 \\585
635 el _
e ! ML
675
660 650 690 F1G. 19 685 670 \520 565
510
500
\ f 695 647 /
& 697 515
645 660 590
630
——635
555 %
593 , ///////// « \\585
//////// 777 -~
675 \\I@ --——— \ \\L\
/ . L N\
680 690 670 520 565



PCT/US2012/043835

WO 2012/178075

647

695 635

556

645

697

630

590

=585

565

593

vz A
DA

\

\
670

f685 \
520
520

fa 17@%

P

500

FIG. 21

g

/

/
675 660 ga0” ¢

585
590

£ /%

!

|

1

\
ﬂm
/
N

W\

DM

N\

=
-
\
-

FIG. 22

556



WO 2012/178075 PCT/US2012/043835

810

N [( N

26

26

820

.
v

860~




WO 2012/178075 PCT/US2012/043835

800 810 805

N \ / 815

o F P IV TI T TV 77 VI 7777777 77 7T

1 ~

¢ \

/’Si@i —l
2.0 24 | 4 17 4 2. 0. & . L4

L_JLA i i i i R [
AVATL11 TLTLILFLTLTLILTLILILELEL TR ELEL VR AL AR R RR RN RN A

/ /
870 / 850 \865
820

AN

FIG. 25

800 L 805 875

815
T TP TIV I TP 777 777777 77777777 F 7

TS0,
\

‘—' /

NN

\ [ I i il il g f 1A
\1LILILTLELEILELELELETLELILELEL AL AL L AR AR AL RN WA RR WA

/
895 /‘ 8\40 \845
825

FIG. 26



FIG. 27



PCT/US2012/043835

WO 2012/178075

USER
REMOVES
BATTERY

1102
1100 USER OPENS ACCESS TO KEYPAD,
OVER PACK INSTRUCTIONS FOR
PACK IS ' PIN ENTERING, AND
UNSET BATTERY SEAL TAB
ARE REVEALED

ACTS ON BATTERY
SEAL REMOVAL

START

ILLUMINATES

ILLUMINATES

LENS
ILLUMINATES

ENTRY CONTAIN
ENOUGH DIGITS?

P6)
o)

ILLUMINATES /

1162 1168

L
USER PRESSES LENS LENS
DE-LUMINATES

USER
TJES
ENTER / CHECK ILLUMINATES

ACTS ON PIN ENTR
INSTRUCTION? KEY
1170

1166

LENS

DOES PIN
ILLUMINATES

ENTRY MATCH
FIRST SET?

USER PIN IS NOW ENTERED

‘ PERMANENTLY
PACK IS NOW IN "ARMED" MODE
MICRO IS IN SLEEP MODE

FIG. 28A
M7z

1164

FIG. 288 | FIG. 28C | FIG. 28D

FIG. 28A




PCT/US2012/043835

WO 2012/178075

g8¢ 9Old

79

SALYNIANTTI
SN

0941

S3SSI d3SN [SIR AJLNI NId NO S13¥

SALYNIANTTI
SNA1

SALYNIANTI 1191 Nid 18414
SN S3SS3dd 438N

d3sn

¢NOILONYLSNI
AJINI NId NO S13VY
d3sn

SALYNIANTI
SN

SALYNIANTI
SNA1

/
0E4

SALYNIANTTI

NId ONOY3S
$35S3ud y3sn | SIA

AdINT NId NO S19¥

9




PCT/US2012/043835

WO 2012/178075

98¢ 9OId

SALYNINNTI
SNIT

SILYNIWNTI
SNTT Nid H14n04 SN AYLNI Nid NO SLY
$3SSFUd ¥3SN ¥3sn

9 40 G SINVM
S3A EN)

SALYNINNTI
SNIT

SALYNINNTI
SNIT

9 40 G SINVM
S3A EN)




PCT/US2012/043835

WO 2012/178075

<D
»®
asc Oid
SLh SILYNINATI
NOILd39X3 ‘ SNT1
Nid {

SILYNINNTII
SN

SILYNINNTTI
SN

11910 NId H14l4
$3SSTd ¥3Sn

7 NId NO SL1ov 11910 9 SINVM

d3sn

$ISS3Ud ¥3ISN [SIANAUIN

NOIL430X3
NOLy¥J N3dO




PCT/US2012/043835

WO 2012/178075

SNI1

SALYNINNT

d6¢ Old [V6¢ Ol

v6¢Z Old

1191 Nid QUIHL{_ { SILYNIANTII
S38S3dd 438N SNI1

NId ANOD3S SALYNINNTI

SISSd ¥3SNn

L191Q NId LS414
S3SS34d 438N

SALYNIANTT
SNIT

voct

11910 40 30NIND3S YO
JIQNNN ANV SISSTAd

ISNOJSIY ON

IMvAa
S38010
43sn

SALYNINNT
SNTT

JQOIN d331S NI ST 001N
300 3430914 L, NI S ¥Ivd

/NE“

ON

S3A

JE[0]IMEERERRIL I
NI ¥Jvd Sl

SALYNIANTT

414

11910 40 3ONIND3S 40

MIvd dN

W93HI SISSTYd
S3A HEN]

pSzs o

JIGNNN ANV SISSTdd

ISNOJSTY ON

300N d337S NI SI O¥dIN 4

L4v1S

SHIId ¥3SN

00ct

JQ0I AFNYY. NI SNIYINTY v_o<n;

/%N }




PCT/US2012/043835

WO 2012/178075

g6¢ 9ld

300N 43375 NI SI 0dIIN
JQOI .AFNYY. NI MON SI ¥Ivd

8¢t

SALYNINNTI
SNI1

SALYNIANTT

S3SS34d ¥38N | SIA

ON

¢NId
11910 9 SINVM
438N

SALYNINNT

SNI1

454

MJ3HD / ¥3IN3
S3SS3dd ¥3SN

ey INId HOLYIN

JONIND3S B SLI9IA
0d

SIA

veel 9¢gcl
ON
1191 NId H1414 (Nid 1191 SILYNIANTII
$35S3d ¥3sN [SIN wmomwmwz<; SN

Geel

cect

NId H14n04
SISSd ¥3Sn

vecl

@



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings

