087115722 A1 |0 00 00 000

(19) World Intellectual Property Organization | ‘1”1‘

) /IO O T OO O

International Bureau

(43) International Publication Date
25 September 2008 (25.09.2008)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2008/115722 Al

(51)

21

(22)
(25)
(26)

(30)

(1)

(72)
(75)

International Patent Classification:
GO8B 13/14 (2006.01)

International Application Number:
PCT/US2008/056469

International Filing Date: 11 March 2008 (11.03.2008)

Filing Language: English
Publication Language: English
Priority Data:

60/895,297 16 March 2007 (16.03.2007) US

Applicant (for all designated States except US): UNI-
VERSITY OF PITTSBURGH - OF THE COMMON-
WEALTH SYSTEM OF HIGHER EDUCATION
[US/US]; 200 Gardener Steel Conference Center, O’Hara
& Thackeray Street, Pittsburgh, Pennsylvania 15260 (US).

Inventors; and

Inventors/Applicants (for US only): MICKLE, Marlin
H. [US/US]; 4601 Fifth Avenue, Apt. 723, Pittsburgh,
Pennsylvania 15213 (US). HAWRYLAK, Peter J.
[US/US]; 237 Borton Drive, Woodstown, New Jersey

08098 (US). MATS, Lenoid [US/US]; 6340 Darlington
Road, Pittsburgh, Pennsylvania 15217 (US).

Agent: LEVY, Philip E.; Eckert Seamans Cherin & Mel-
lott, LL.C, 600 Grant Street, 44th Floor, Pittsburgh, Penn-
sylvania 15219 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: SECURITY FOR BLISTER PACKS

FIG. 12

(57) Abstract: Various RFID based blister pack embodiments are provided for improving the ability to detect and prevent tamper-
& ing and counterfeiting of blister packs and/or facilitating the chain of custody tracking of blister packs during manufacture. Some
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SECURITY FOR BLISTER PACKS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application
No. 60/895,297, entitled “Security And Item Level RFID On Blister Packs,” which
was filed on March 16, 2007, the disclosure of which is incorporated herein by
reference.

FIELD OF THE INVENTION

[0002] The present invention relates to blister packs, and in particular to
various RFID based embodiments for improving the ability to detect and prevent
tampering and counterfeiting and/or facilitating chain of custody tracking in situations

where blister packs are employed.

BACKGROUND OF THE INVENTION
[0003] The term blister pack refers to non-reclosable, typically clear plastic

packaging commonly used for unit-dose packaging for pharmaceutical dosage forms
such as tablets, capsules or lozenges. Blister packs provide a degree of protection
where product tampering is a consideration by way of product/packaging integrity. In
the United States, blister packs are mainly used for packing physician samples of drug
products or for the sale of Over The Counter (OTC) products in the pharmacy.

[0004] Blister packs are typically created by means of a form-fill-seal
process in which the blister pack is created from rolls of flat sheet or film (made of a
plastic material such as polypropylene), filled with the pharmaceutical product and
closed (sealed) on the same equipment (typically called a blisterline). Blister packs
include two principle components: (1) a formed base which includes the cavities
inside which the products fit, and (2) a sealing rupture foil or film (made of, for
example, an aluminum foil) which covers the cavities for dispensing the product out
of the pack. The blister pack may also include a plastic or paper foil disposed over
the sealing foil wherein the attachment between the plastic or paper foil and the
sealing foil is stronger that the attachment between the sealing foil and the base so
that a portion of the sealing foil (i.e., covering one of the cavities) may be removed as

desired.
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[0005] A typical prior art blister pack 90 is shown in Figures 10 (isometric
view showing the base side) and 11 (bottom plan view showing the dispensing side).
The blister pack 90 includes a base 95 having a plurality of cavities 100 formed
therein into which tablets 105 are inserted, and a sealing sheet 110 (which may
comprise a number of different layers of material) which covers the base 95. The
sealing sheet 110 often includes a foil layer made of a metallic material such as
aluminum foil, and may be covered by a covering layer made of a material such as
paper.

[0006] Key concerns with blister packs that are used in the pharmaceutical
industry are tampering and counterfeiting. In particular, with counterfeiting, a
counterfeiter may try to open the blister pack and replace the original product with a
counterfeit product, or may try to duplicate the blister pack in its entirety. To address
these concerns among others, the FDA is likely going to require chain of custody
tracking for a variety of pharmaceutical products. There is thus a need for techniques
for improving the ability to detect and prevent tampering and counterfeiting and

facilitating chain of custody tracking in situations where blister packs are employed.

SUMMARY OF THE INVENTION

[0007] In one embodiment, a blister pack is provided that includes a base

having a plurality of cavities formed therein, wherein each of the cavities holds one of
a plurality of products, such as a tablet or pill, and a sealing sheet provided on top of
the base and which covers the cavities. In addition, the blister pack includes a
network provided on or within (e.g., on an intermediate layer) one of the sealing sheet
or the base. The network is structured to receive one or more RF interrogation signals
from a reader device, and includes a plurality of chips (e.g., RFID chips), wherein
each of the chips is provided adjacent to a respective one of the products (adjacent
meaning within the vicinity of, such that, in a particular embodiment, a chip might
actually be near/adjacent to some subset of products including the respective one of
the products, wherein the number of chips is less than the number of products). The
network has one or more conductors provided on or within the sealing sheet and
operatively coupled to one or more of the chips, wherein the network, in response to

receiving the one or more RF interrogation signals, provides an indication to the
2
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reader device as to whether the network is intact. If the network is not intact, that is
viewed as an indication that tampering may have occurred. Every one of the products
may have a respective one of the chips adjacent thereto, or, alternatively, less than
every one of the products may have a respective one of the chips adjacent thereto.

[0008] Preferably, the network and the one or more conductors are
structured such that the network will no longer be intact when a portion of the sealing
sheet covering one of the cavities is punctured or at least partially separated from the
base, or when the base is punctured or otherwise damaged. Most preferably, one or
more of the one or more conductors may partially, substantially or entirely surround a
top of each of the cavities and are damaged when the portion of the sealing sheet
covering the one of the cavities is punctured or at least partially separated from the
base, thereby causing the network to no longer be intact. In addition, one or more of
the one or more conductors may partially, substantially or entirely surround each of
the cavities on the base side.

[0009] In one particular embodiment, each of the chips in the network is
operatively coupled to an associated antenna (which may be individual or shared) for
receiving RF signals from the reader device, wherein at least one of the chips is
adapted to transmit information to the reader device and communicate with each of
the other ones of the chips through one or more of the one or more conductors. In
response to receiving the one or more RF interrogation signals, the at least one of the
chips determines whether the network is intact by determining whether it is able to
successfully communicate with each of the other one of the chips. In one
embodiment, the at least one of the chips transmits a response to the reader device in
response to the one or more RF interrogation signals only if it determines that the
network is intact, the response being an indication to the reader device that the
network is intact, and wherein a lack of the response is an indication to the reader
device that the network is not intact. In an alternative embodiment, the at least one of
the chips transmits a first response to the reader device in response to the one or more
RF interrogation signals if it determines that the network is intact, the response being
an indication to the reader device that the network is intact, and wherein the at least
one of the chips transmits a second response to the reader device in response to the
one or more RF interrogation signals if it determines that the network is not intact, the

3
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response being an indication to the reader device that the network is not intact.
Alternatively, any one, a combination, or all of the chips may communicate with the
reader.

[0010] In another particular embodiment, each of the chips is able to
receive the one or more RF interrogations signals and is adapted to provide a response
to the reader device in response to at least one of the one or more RF interrogation
signals, wherein a first condition where each of the chips provides its respective
response to the reader device is an indication that the network is intact, and wherein a
second condition where less than each of the chips provides its respective response to
the reader device is an indication that the network is not intact. Each of the chips may
be operatively coupled to an antenna through the one or more conductors, with the
antenna receiving the one or more RF interrogations signals, and with each of the
chips being adapted to provide its respective response to the reader device through the
antenna. The chips may be connected in parallel to one another through the one or
more conductors. In addition, each the chips may be part of a respective strap.

[0011] In addition, each of the chips may be able to receive the one or more
RF interrogations signals though direct coupling between the one or more conductors
and one or more touch probes provided on the reader device. Specifically, the chips
may connected in parallel to one another through a first one of the one or more
conductors and a second one of the one or more conductors, wherein the first one of
the one or more conductors is operatively coupled to a first contact and the second
one of the one or more conductors is operatively coupled to a second contact, and
wherein the coupling between the one or more conductors and the one or more touch
probes is through contact between the one or more touch probes and the first and
second contacts. The one or more touch probes may be a single touch probe, and the
chips may be connected in parallel (or in some series - parallel combination) to one
another through a first one of the one or more conductors and a second one of the one
or more conductors, wherein the first one of the one or more conductors is operatively
coupled to a first terminal of an antenna and the second one of the one or more
conductors is operatively coupled to a second terminal of the antenna, through the one
or more conductors, and wherein the coupling between the one or more conductors
and the one or more touch probes is through contact between one of the first one of

4
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the one or more conductors and the second one of the one or more conductors and the
single touch probe.

[0012] In another embodiment, a blister pack is provided that includes a
base having a plurality of cavities formed therein, with each of the cavities holding
one of a plurality of products, and a sealing sheet provided on top of the base and
covering the cavities. In this embodiment, the one or more networks are provided on
or within the sealing sheet and on or within the base, with each of the one or more
networks being structured to receive one or more RF interrogation signals from a
reader device. Also, each of the one or more networks includes a plurality of chips,
with each of the chips being provided adjacent to a respective one of the products, and
each of the one or more networks has one or more conductors provided on or within
one or both of the sealing sheet and the base and operatively coupled to one or more
of the chips. Each of the one or more networks, in response to receiving the one or
more RF interrogation signals, provides an indication to the reader device as to
whether the network is intact. In still another embodiment, the network may be
provided only on the base.

[0013] Instill a further embodiment, a method of detecting that a blister
pack may have been tampered with is provided, wherein the blister pack has a base
having a plurality of cavities formed therein, each of the cavities holding one of a
plurality of products, and a sealing sheet provided on top of the base and covering the
cavities. The method includes providing a chip and an antenna on the blister pack,
with the chip being operatively coupled to the antenna, and with the antenna being
structured to transmit RF signals having a frequency within a predetermined
frequency range when in an undamaged condition and to be detuned when damaged.
The antenna, when detuned, is structured to transmit RF signals having a frequency
outside of the predetermined frequency range. In other words, its performance will
have been modified. The method further includes transmitting an RF interrogation
signal from a reader device to the chip, in response to the RF interrogation signal,
receiving an RF response signal from the chip that is transmitted through the antenna,
and determining whether the blister pack may have been tampered with based on a
frequency of the RF response signal (within the predetermined frequency band
indicates no tamper, and outside the predetermined frequency band indicates tamper).

5
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[0014] Therefore, it should now be apparent that the invention substantially
achieves all the above aspects and advantages. Additional aspects and advantages of
the invention will be set forth in the description that follows, and in part will be
obvious from the description, or may be learned by practice of the invention.
Moreover, the aspects and advantages of the invention may be realized and obtained
by means of the instrumentalities and combinations particularly pointed out in the

appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings illustrate presently preferred
embodiments of the invention, and together with the general description given above
and the detailed description given below, serve to explain the principles of the
invention. As shown throughout the drawings, like reference numerals designate like
or corresponding parts.

[0016] Figure 1 is a schematic representation of a strap that may be
employed in one or more embodiments of the invention;

[0017] Figures 2, 3, 4 and 5 are schematic representations of different
embodiments of a strap network that may be employed in one or more embodiments
of the invention;

[0018] Figure 6 is a block diagram of an RFID reader employing touch
probe technology that may be used one or more embodiments of the invention;

[0019] Figures 7A, 7B, 8 and 9 are schematic diagrams of different
embodiments of an RFID chip network that may be employed in one or more
embodiments of the present invention;

[0020] Figure 10 is an isometric view and Figure 11 is a bottom plan view
of a prior art blister pack;

[0021] Figures 12, 13, 14 and 15 are bottom plan views of blister packs
according to different embodiments of the present invention;

[0022] TFigure 16 is a schematic representation of one particular
embodiment for employing RF energy harvesting to power each of the chips in a strap

or chip network;
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[0023] Figure 17 is a schematic diagram of a blister pack according to
another embodiment of the present invention; and
[0024] TFigure 18-22 are schematic diagrams of blister packs according to

various alternative embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] The present invention provides a radio frequency identification

(RFID) based solution that will protect blister packs against tampering and
counterfeiting and that may also be used for chain of custody tracking. RFID devices
typically contain an integrated circuit chip and an antenna that are connected together
to form an electrical circuit that responds to certain transmitted radio frequency (RF)
signals. The integrated circuit chip has very small attachment points, commonly
referred to as pads, to which the antenna must be electrically connected. Such pads
are typically square surfaces with less than 100 um per side. Antennas used in RFID
applications typically have conductors that must be connected to the pads of the
integrated circuit chip that have widths of much greater than 100 pm. This difference
in relative size makes the manufacture of RFID devices difficult.

[0026] As a manufacturing aid, an intermediate fabrication step is
frequently employed where an intermediate component is first formed by attaching
the integrated circuit chip to relatively short interfacing conductors that have a first
end that is much larger than 100 um and a second end that is sized to accommodate
the smaller pads of the integrated circuit chip. This intermediate component that
includes the chip and the interfacing conductors is commonly referred to as a strap.
Particular strap embodiments are commercially available from a number of sources
and are typically sold in large quantitics to RFID device manufacturers. In the final
manufacturing steps, the strap is attached to the antenna, and both are placed on some
form of a substrate. The combination of a strap and an antenna on a substrate is
commonly referred to as an inlay. The inlay may later be attached to a label or the
like to form an RFID tag that may be attached to a product or item in order to track
and/or communicate with the product or item using RF signals.

[0027] Figure 1 is a schematic representation of a strap 5 that may be

employed in one or more embodiments of the invention. The strap 5 includes a chip
7
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10 having chip contacts (not shown) that is mounted on and supported by a strap
substrate 15. The strap substrate 15 may be made of any of a variety of suitable
materials, such as, for example, suitable flexible polymeric materials like PET,
polypropylene or other polyolefins, polycarbonate, or polysulfone. The chip 10 may
be any of a variety of suitable electronic components for electrically coupling to and
suitably interacting with an RFID reader as described herein for example to receive
and/or to send signals. The contacts of the chip 10 are electrically coupled to strap
leads 20 that are provided on the strap substrate 15. The strap leads 20 may be made
out of an electrically conducting material, such as, without limitation, a metal foil, a
metal/conductive ink or a conductive polymer as described in, for example, U.S.
Patent Application Serial Nos. 11/448,516 and 11/430,718, entitled “Method Of
Making An Electronic Device Using An Electrically Conductive Polymer, And
Associated Products,” the disclosures of which are incorporated herein by reference.
In some embodiments, the strap leads 20 may include an electrically insulating
material along selected portions of the conducting material. Alternatively, the strap
leads 20 may include a dielectric material with conductive layers on one or both sides.
[0028] Normally, the strap leads 20 are operatively coupled, through a
suitable electrically-conductive connection, to an antenna provided on a substrate to
form an inlay and thus form an RFID transponder, also known as a tag. However, in
various embodiment of the concept described herein , a plurality of straps 5 may be
used to form a strap network 21 as shown in Figure 2. As seen in Figure 2, the strap
network 21 includes a plurality of straps 5 that are connected in parallel. In particular,
the top strap leads 20 of each of the straps 5 are electrically coupled to one another by
a first conductor 22 and the bottom strap leads 20 of each of straps 5 are electrically
coupled to one another by a second conductor 23. The first and second conductors 22
and 23 may be made out of any suitable electrically conducting material, such as,
without limitation, a metal foil, a metal/conductive ink or a conductive polymer. The
first and second conductors 22, 23 are then operatively coupled to an antenna 24, such
as, for example, a square spiral antenna or an other suitable antenna type, to enable
the strap network 21 to communicate using RF signals over an air interface with, for
example, an RFID reader. In addition, each of chips 10 forming a part of the straps 5
is provided with control circuitry, such as a microprocessor, a microcontroller or some

8
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other suitable custom control circuitry, and an associated memory. Furthermore, each
chip 10, and thus each strap 5, is associated with a unique identifier that enables the
memory of each of the chips 10 to be selectively accessed by the RFID reader over
the air interface through the antenna 24. Thus, the strap network 21 provides
increased memory capacity as compared to a single strap 5 (or RFID tag made with a
strap 5).

[0029] Moreover, each strap S in the strap network 21 is, in the preferred
embodiment, a passive strap, meaning it does not have an internal power supply.
Instead, such passive straps (and passive RFID tags) are powered by electrical current
that is induced therein by the RF signal sent by an RFID reader. Specifically, in the
strap network 21, if the transmitted RF power is large enough, the electrical current
induced in the antenna 24 by the incoming RF signal from the RFID reader will
provide enough power for each of the chips 10 to power up and function, e.g.,
transmit a response. One passive tag technology, known as backscatter technology,
generates signals by backscattering the carrier signal sent from the RFID reader. In
another technology, described in United States Patent Nos. 6,289,237, 6,615,074,
6,856,291, 7,057,514, and 7,084,605, the disclosures of which are incorporated herein
by reference, RF energy from the RFID reader is harvested and converted to a DC
voltage by an antenna/matching circuit/charge pump combination. The DC voltage is
then used to power the circuitry (e.g., a processor/transmitter combination) that
transmits information to the RFID reader at, for example, a different frequency.

[0030] In many applications, particularly those governed by FCC
regulations, the RF power transmitted by the RFID reader will not be large enough to
power each of the chips 10 in the strap network 21 shown in Figure 2, at least not at
all distances from the reader that may be required for a particular application. Thus,
described herein are two alternate strap network embodiments, shown in Figures 3
and 4 as strap networks 21" and 21", that use touch probe technology to provide power
and communicate with (i.e., read) each of the chips 10 rather than communicating
over an air interface through RF signals using the antenna 24.

[0031] Figure 3 shows a strap network 21’ according to one particular
embodiment wherein the strap network 21’ is able to communicate with an RFID
reader without operatively coupling the strap network 21’ to an antenna. As seen in

9
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Figure 3, in the strap network 21’, each conductor 22, 23 terminates at a contact 26
rather than being connected to the antenna 24. Figure 4 shows a strap network 21"
according to another particular embodiment wherein the strap network 21" is also able
to communicate with an RFID reader without operatively coupling the strap network
21" to the antenna 24. As seen in Figure 4, the strap network 21" includes an antenna
27 wherein the terminal a of the antenna 27 is connected to the conductor 22 and the
terminal b of the antenna 27 is connected to the conductor 23. In an alternative
embodiment, the terminal a of the antenna 27 is connected to either the conductor 22
or the conductor 23, and the terminal b of the antenna 27 is not connected to the strap
network 21" at all. Preferably, the antenna 27 has a generally square shape so as to
form a conductive loop as shown in Figure 4. The antenna 27 may also take on other
shapes and/or configurations, such as a circular or spiral (coil) shape, that may be
necessary to achieve desired characteristics (e.g. input impedance and power).

[0032] As described in more detail below, in the case of either the strap
network 21’ or the strap network 21", a direct electrical connection is made between
the strap network 21’ or the strap network 21", and in particular the conductors 22
and/or 23 thereof, and a properly equipped RFID recader to enable signals to be
communicated between the RFID reader and the strap network 21’ or the strap
network 21" (and in particular the chips 10 provided therein). As will be appreciated,
a similar direct electrical connection may be made between the strap network 21, and
in particular the conductors 22 and/or 23 thereof, and a properly equipped RFID
reader, in which case the functionality of the antenna 24 will not be used. However,
for illustrative purposes, the strap network 21’ and the strap network 21"
embodiments will used in the description provided below.

[0033] Additionally, in any of the embodiments of the strap network 21,
21, or 21", there may be multiple antenna type connections between the conductors
22 and 23, as shown in, for example, the modified strap network 21’ Figure 5. The
main purpose of such inter-terminal connectivity is to provide connection redundancy
and a single contact probe.

[0034] In order to fully understand the operation of the strap network 21’
and the strap network 21", it will be necessary to describe an embodiment of the
particular type of RFID reader that must be used therewith. Figure 6 is a block

10
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diagram of such an RFID reader 25. The RFID reader 25 includes a control system
30 and a radio module 45. In the preferred embodiment shown in Figure 6, the
control system 30 includes a processor 35, such as a microcontroller or
microprocessot, and a digital signal processor (DSP) 40, although other
configurations are possible. The processor 35 provides control over high level
operation of the RFID reader 25 and may communicate with an external network
and/or peripheral devices. The DSP 40 provides direct control over all operations of
the radio module 45 in response to high level commands provided by the processor
35, and processes data signals received from individual RFID tags and/or strap
networks as described herein. The radio module 45 is adapted to provide for
communications to/from RFID tags or strap networks (e.g., strap network 21)
provided with a suitable antenna (e.g., antenna 24), by generating and receiving RF
signals in the manner described herein.

[0035] More particularly, the radio module 45 further comprises a
transmitter portion 50, a receiver portion 55, and a hybrid 60. The hybrid 60 may
further comprise a circulator. The transmitter portion 50 preferably includes a local
oscillator that generates an RF carrier frequency. The transmitter portion 50 sends a
transmission signal modulated by the RF carrier frequency to the hybrid 60, which in
turn passes the signal to either or both of a touch probe 65 provided as part of the
RFID reader 25 and an antenna 70 provided as part of the RFID reader 25. The
hybrid 60 connects the transmitter 50 and receiver 55 portions to the touch probe 65
and antenna 70 while isolating them from each other. In particular, the hybrid 60
allows a strong signal to be sent from the transmitter portion 50 while simultaneously
receiving a weak signal reflected from an RFID tag or strap network. The touch
probe 65 includes one or more electrical contacts or leads that are adapted to be
selectively and temporarily mated and brought into electrical contact with both of the
contacts 26 of the strap network 21’ (in which case the touch probe 65 would include
at least two electrical contacts) or either of the conductors 22 or 23 of the strap
network 21" (in which case the touch probe 65 would include at least two electrical
contacts). In the case where both terminals a and b are connected to the conductors
22,23 (as in Figure 4), the probe contact may touch either one of the conductors 22,
23, and in the case where only either the terminal a or the terminal b is connected to

11
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one of the conductors 22, 23, the probe contact should touch the same conductor 22,
23. As such, the signals generated by the RFID reader 25, that normally would be
sent over an air interface, may instead be directly transmitted to the strap network 21’
or the strap network 21", as the case may be, and thus the chips 10 provided therein.
Those signals, which are RF signals, are also used to provide power to the strap
network 21’ or the strap network 21", as the case may be, as described elsewhere
herein. Similarly, the signals generated by the chips 10, that also normally would be
sent via antenna over an air interface to the RFID reader 25, may instead be directly
transmitted to the RFID reader 25 through the touch probe 65. The antenna 70, on the
other hand, enables communication with conventional RFID tags that are equipped
with an antenna (or the strap network 21 including the antenna 24) by broadcasting
the modulated signal generated by the RFID reader 25 (which may be received by the
conventional RFID tags or the strap network 21) and capturing any signals radiated by
the conventional RFID tags or the strap network 21.

[0036] The tag/network signals, whether they are transmitted through the
touch probe 65 or captured by the antenna 70, are passed back to the hybrid 60, which
forwards the signals to the receiver portion 55. The receiver portion 55 mixes the
captured signals with the RF carrier frequency generated by the local oscillator to
directly downconvert the captured signals to a baseband information signal, which is
sent to the DSP 40 for processing thereby. In an alternative embodiment, the antenna
70 may be omitted from the RFID reader 25. As will be appreciated, in such a
configuration, it will not be possible to communicate using an air interface with
conventional RFID tags equipped with an antenna, but instead all communication will
need to be performed through a direct connection to the touch probe 65.

[0037] Figure 7A is a schematic diagram of an RFID chip network 75 that
may also be employed in one or more embodiments of the present invention. The
RFID chip network 75 includes a plurality of RFID chips 80, designated as 80A, 80B,
80C, 80D, wherein each RFID chip 80A, 80B, 80C, 80D is operatively coupled to an
antenna 88. Although only four RFID chips 80A, 80B, 80C, 80D are shown, this is
meant to be exemplary only and it should be appreciated that the RFID chip network
75 may employ two, three, or five or more chips 80. As seen Figure 7A, the RFID
chip 80A is operatively coupled to each of the other RFID chips 80B, 80C, 80D so

12
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that the RFID chip 80A can communicate with each of the other RFID chips 80B,
80C, 80D. That coupling may be by way of DC connections, as shown in Figure 7A,
or, alternatively, an AC coupling (without any physical connections). The coupling
may also be established such that each of the RFID chips 80A, 80B, 80C, 80D can
selectively communicate with any of the other RFID chips 80A, 80B, 80C, 80D.
Each of the RFID chips 80A, 80B, 80C, 80D is preferably a passive chip, meaning
that it is powered by electrical current that is induced therein by the RF signal sent by
an RFID reader and received by the antenna 88 as described elsewhere herein. Figure
7B illustrates the above described connectivity with a single antenna 88 in an RFID
chip network 76. Otherwise, the performance and function of the RFID chip network
76 is similar to the performance and function of the RFID chip network 75 described
elsewhere herein.

[0038] In the embodiment shown in Figure 7A, the RFID chip 80A is
provided with at least the following: (i) the communications circuitry (e.g., a
transceiver or separate transmit and receive elements) required to communicate with
an RFID reader using RF signals over an air interface, (ii) memory, and (iii) the
circuitry needed for powering the RFID chip 80A (e.g., a matching circuit/charge
pump combination for converting RF to DC), and each of the other RFID chips 80B,
80C, 80D is provided with at least the following: (i) logic circuitry to enable it to
communicate with the RFID chip 80A via either the DC or AC coupling described
above as appropriate (or each of the other chips 80A, 80B, 80C, 80D if that
embodiment is employed), (ii) memory, and (iii) the circuitry needed for powering the
RFID chip 80B, 80C, 80D (e.g., a matching circuit/charge pump combination for
converting RF to DC). In other words, the RFID chips 80B, 80C, 80D in this
embodiment do not include the communications circuitry required to communicate
with an RFID reader using RF signals over an air interface, and thus the RFID chip
80A is considered the “communicating chip” for the RFID chip network 75. Asa
result, the silicon area of the RFID chips 80B, 80C, 80D that otherwise would have
been used for the communications circuitry (which space is valuable) may be used for
other purposes, such as, for example, additional memory, sensors (e.g., a temperature
sensor or strain gauge) and/or additional logic circuitry. Thus, each of the other RFID
chips 80B, 80C, 80D is operatively coupled to its respective antenna 88 not for
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communications purposes, but instead so that it may be powered by the RF signal
from the RFID reader.

[0039] In operation, when the RFID chip 80A receives an interrogation
signal from an RFID reader, it first polls each of the other RFID chips 80B, 80C, 80D
to determine whether the entire RFID chip network 75 is still intact, and according to
an embodiment of the invention, the RFID chip 80A will only respond to the RFID
reader if it determines that the entire RFID chip network 75 is intact (i.e., by receiving
an affirmative answer from each of the chips 80B, 80C , 80D to its polling signal).
Intact as used herein shall, in this context (i.e., in the context of an RFID chip
network), mean that each of the chips 80A, 80B, 80C, and 80D in the RFID chip
network 75 is connected to the RFID chip network 75 as is able to communicate with
one or more of the other chips 80A, 80B, 80C, and 80D. In this embodiment, no
signal is sent to the RFID reader if the RFID chip 80A determines that the entire
RFID chip network 75 is not intact. In an alternative embodiment, after the polling is
complete, the RFID chip 80A will respond to the RFID reader with a signal indicating
whether or not the entire RFID chip network 75 is intact (i.e., a yes (intact) or no (not
intact) signal).

[0040] In an alternative embodiment, each of the RFID chips 80A, 80B,
80C, 80D includes the communications circuitry required to communicate with an
RFID reader using RF signals over an air interface and each of the RFID chips 80A,
80B, 80C, 80D is therefore a “communicating chip.” In this embodiment, when the
RFID chips 80A, 80B, 80C, 80D receive an interrogation signal from an RFID reader,
they will each first poll each of the other RFID chips 80A, 80B, 80C, 80D to
determine whether the entire RFID chip network 75 is still intact, and will provide an
appropriate signal (or no signal at all), as described above, based on the polling
results. In the case where signals are to be sent to the RFID reader, they will
preferably be sent in a predetermined sequence by the RFID chips 80A, 80B, 80C,
80D. Thus, in this embodiment, the RFID reader will get an indication from each of
the RFID chips as to whether the RFID network 75 is intact.

[0041] In applications where the different embodiments of the RFID chip
network 75 are employed, special design considerations will need to be given to the
RFID reader that is used. In particular, that RFID reader will need to be
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designed/programmed to give the RFID chip network 75 sufficient time to conduct
the polling described herein so that a proper determination as to the integrity of the
RFID chip network 75 can be made. Current RFID readers typically will time out
after a certain amount of time following the issuance of an interrogation signal if a
response is not received, which time may not be sufficient for the polling to take
place. Such readers therefore would not be appropriate for use in connection with the
RFID chip network 75.

[0042] Figures 8 and 9 show RFID chip networks 75 and 75", respectively,
which are suitable preferred alternatives to the RFID chip network 75. In the RFID
chip networks 75" of Figure 9, the capacitance may be parasitic due to proximity of
two conductors where the two conductors may be the antennas of each chip/antenna
combination. The RFID chip networks 75’ and 75" may, alternatively, employ a
single antenna as in Figure 7B.

[0043] Figure 12 is a schematic diagram of a blister pack 115 according to
one embodiment of the present invention. The blister pack 115 is similar to the blister
pack 90 shown in Figures 10 and 11 in that it includes a sealing sheet 120 which
covers a base having a plurality of cavities formed therein into which tablets 125 are
inserted. The blister pack 115, however, further includes an RFID chip network 75 as
described in connection with Figure 7A (or alternatively Figures 7B, 8 or 9) that
includes a plurality of chips 80 interconnected as described elsewhere herein by a
conductor 130 provided on the sealing sheet 120. In Figure 12, the conductor 130 is
shown as being provided on the outer surface of the sealing sheet 120 (i.c., the surface
facing away from the base), but it may also be provided elsewhere, such as on the
inner surface of the sealing sheet 120 or on some intermediate layer of the sealing
sheet 120. The conductor 130 may be made out of any suitable electrically
conducting material, such as, without limitation, a metal foil, a metal/conductive ink
or a conductive polymer. In the particular embodiment shown in Figure 12, the RFID
chip network 75 is provided on top of the outer surface of the sealing sheet 120 with a
chip 80 being provided at a position adjacent to each of the tablets 125 (or other
products) held by the blister pack 115 (i.e., in a position adjacent to each cavity of the
blister pack 115; or alternatively, a chip 80 may be positioned adjacent to some subset
of tablets 125). In addition, as seen in Figure 12, the conductor 130 preferably

15



WO 2008/115722 PCT/US2008/056469

substantially or entirely surrounds each of the tablets 125 (or other products) held by
the blister pack 115 for reasons to be described below.

[0044] The blister pack 115 facilitates the monitoring of possible tampering
and/or counterfeiting through the monitoring of the integrity of the RFID chip
network 75 by an RFID reader. In particular, if an individual partially or completely
removes or punctures the portion of the sealing sheet 120 covering one of the tablets
125 (in order to access and/or switch one of the tablets 125), the conductor 130
adjacent to that tablet (or any member of an above described subset) and connected to
the associated chip 80 will be damaged or broken, thereby breaking the RFID chip
network 75 (i.e., the RFID chip network 75 is no longer intact). As a result, if the
RFID reader sends an interrogation signal to the blister pack 115, it will, depending
on the embodiment of the RFID chip network 75 that is implemented, either not
return a signal or return a signal indicating that the RFID chip network 75 is not
intact, which may be interpreted as a possible tamper and/or counterfeit situation.
Conversely, if the RFID reader sends an interrogation signal to the blister pack 115
and it (through either the communicating chip 80 or each chip 80, depending on the
particular embodiment of the RFID chip network 75 that is implemented) returns a
signal or signals indicating that the RFID chip network 75 is intact, there will be a
certain level of confidence that no tampering or counterfeiting has occurred. As will
be appreciated, since the sealing sheet of most blister packs often includes a
conductive material, it may be necessary to modify the particular sealing sheet 120
that is used so that it includes a non-conductive material for receiving the RFID chip
network 75 to ensure proper functioning of the RFID chip network 75. As discussed
elsewhere herein, each chip 80 in the RFID chip network is powered by the RF energy
received from the RFID reader through the associated antenna 88 (see Figure 7). In
addition, although it may not be quite effective as a DC coupled RFID chip network
75 (shown in Figure 12), the RFID network may be implemented using AC coupling
as described elsewhere herein. Furthermore, it is not necessary that the RFID chip
network 75 include a chip 80 adjacent to each tablet 125, but instead may include a
chip 80 adjacent to every other tablet 125, or every third tablet 125, etc.

[0045] In addition, one or more of the chips 80 may be used to monitor the
locations/chain of custody of the blister pack 115 as it moves through the
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manufacturing and/or distribution process. In such a case, the one or more chips 80
may carry an identifier for the blister pack 115 and may be selectively read by
suitable RFID readers throughout the chain of custody.

[0046] Figure 13 is a schematic diagram of a blister pack 130 according to
another embodiment of the present invention. The blister pack 130 is similar to the
blister pack 115, except that instead of including an RFID chip network 75, it includes
a strap network 21 as described in connection with Figure 2 that includes a plurality
of straps 5 connected in parallel as described elsewhere herein by conductors 22 and
23 provided on the sealing sheet 120 (on the outer surface, the inner surface, or some
intermediate layer). The conductors 22 and 23 are operatively coupled to the antenna
24, and may be made out of any suitable electrically conducting material, such as,
without limitation, a metal foil, a metal/conductive ink or a conductive polymer. In
the particular embodiment shown in Figure 13, the strap network 21 is provided on
top of the outer surface of the sealing sheet 120 with a strap 5 being provided at a
position adjacent to each of the tablets 125 (or other products) held by the blister pack
130 (i.e., in a position adjacent to each cavity of the blister pack 130). In addition, as
seen in Figure 13, the conductors 22, 23 preferably substantially or entirely surround
each of the tablets 125 (or other products) held by the blister pack 130.

[0047] The blister pack 130 facilitates the monitoring of possible tampering
and/or counterfeiting through the monitoring of the integrity of the strap network 21
by an RFID reader. Like in the blister pack 115, if an individual partially or
completely removes or punctures the portion of the sealing sheet 120 covering one of
the tablets 125 (in order to access and/or switch one of the tablets 125), the conductors
22 and/or 23 adjacent to that tablet (or any member of an above described subset) and
connected to the associated strap 5 will be damaged or broken, thereby causing the
strap network 21 to no longer be intact. As used herein, intact shall mean, in this
context (i.e., in the context of a strap network), that each of the straps 5 is connected
to the network such that each strap 5 can receive an RF signal sent from a reader
device through the network In the strap network 21, if an RFID reader sends an
interrogation signal or signals (addressing each strap 5) to the strap network 21, it
will, if the strap network 21 is intact, expect to receive a response from each of the
straps 5. However, if the strap network 21 is not intact as a result of damage to the
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conductors 22, 23, one or more of the straps 5 will not provide a response, which may
be viewed as an indication of a possible tamper and/or counterfeit situation. It is not
necessary that the strap network 21 include a strap 5 adjacent to each tablet 125, but
instead may included a strap 5 adjacent to every other tablet 125, or every third tablet
125, etc. Also, the network may be implemented with just chips 10 (separate from the
straps 5) with appropriate connections being made between the conductors 22, 23 and
the contacts of the chips 10.

[0048] In addition, one or more of the chips 10 may be used to monitor the
locations/chain of custody of the blister pack 130 as it moves through the
manufacturing and/or distribution process. In such a case, the one or more chips 10
may carry an identifier for the blister pack 130 and may be selectively read by
suitable RFID readers throughout the chain of custody.

[0049] Figures 14 and 15 are schematic diagrams of a blister pack 130’ and
a blister pack 130", respectively, according to alternative embodiments of the present
invention that employ the touch probe technology described elsewhere herein. In the
blister pack 130’, the strap network that is employed is a strap network 21’ as shown
in Figure 3, and the in the blister pack 130", the strap network that is employed is a
strap network 21" as shown in Figure 4. The blister packs 130’ and 130" facilitate
the monitoring of possible tampering and/or counterfeiting through the monitoring of
the integrity of the strap networks 21' and 21" by an RFID reader wherein the reading
to detect network integrity is through directly coupling the conductors 22 and/or 23 to
the touch probe of an appropriately equipped RFID reader (e.g., RFID reader 25
shown in Figure 6) as described elsewhere herein. Otherwise, the functioning is as
described in connection with blister pack 130.

[0050] In addition, a strap or chip network or a sealing sheet 120 with a
strap or chip network provided thercon may also cover the base to prevent tampering
with the medication from the base side of the blister pack as shown in Figures 18-21,
which show various embodiments of such a blister pack 180 having a base 185
including cavities 190,

[0051] Figure 16 is a schematic representation of one particular
embodiment wherein passive technology in the form of energy harvesting as
described elsewhere herein is employed to power each of the chips 10 in the strap
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network 21. As seen in Figure 16, each chip 10 includes energy harvesting circuitry
135 that is operatively coupled to on-board electronic circuitry 150, which in turn is
operatively coupled to transmitter circuitry 155. In operation, the energy harvesting
circuitry 135 is structured to receive RF energy (e.g., from a reader device) and
harvest energy therefrom by converting the received RF energy into DC energy, e.g.,
a DC voltage. The DC voltage is then used to power the on-board electronic circuitry
150 and the transmitter circuitry 155. The transmitter circuitry 155 is structured to
transmit an RF information signal to a receiving device such as an RFID reader. The
on-board electronic circuitry 150 may include, for example, control circuitry, such as
a microprocessor, a microcontroller or some other suitable custom control circuitry,
an associated memory, additional logic circuitry, and/or a sensing circuit for sensing
or measuring a particular parameter (such as temperature, in which case a thermistor
may be included in the sensing circuit).

[0052] In the particular embodiment shown in Figure 16, the energy
harvesting circuitry 135 of each chip 10 includes a matching network 140 electrically
connected to the first and second conductors 22 and 23 (through the strap leads 20),
and therefore to the antenna 24 (Figure 13). The matching network 140 is also
electrically connected to a voltage boosting and rectifying circuit preferably in the
form of a one or more stage charge pump 145. Charge pumps are well known in the
art. Basically, one stage of a charge pump essentially doubles the effective amplitude
of an AC input voltage with the resulting increased DC voltage appearing on an
output capacitor. The voltage could be stored using a rechargeable battery.
Successive stages of a charge pump, if present, will essentially increase the voltage
from the previous stage resulting in an increased output voltage. In operation, the
antenna 24 receives RF energy that is transmitted in space by a far-field or near field
source, such as an RFID reader. The RF energy received by the antenna is provided,
in the form of an AC signal, to each charge pump 145 through the associated
matching network 140. The charge pump 145 rectifies the received AC signal to
produce a DC signal that is amplified as compared to what it would have been had a
simple rectifier been used.

[0053] In the preferred embodiment, the matching network 140 for each
chip 10 is chosen (i.e., its impedance is chosen) so as to maximize some criterion such
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as the voltage of the DC signal output by charge pump 145. In other words, the
matching network 140 matches the impedance of the antenna 24 to the charge pump
145 solely on the basis of maximizing the performance such as DC output of the
charge pump 145. In the preferred embodiment, the matching network 140 is an L.C
circuit of either an L topology (which includes one inductor and one capacitor) or a ©
topology (which includes one inductor and two capacitors) wherein the inductance of
the LC circuit and the capacitance of the LC circuit are chosen so as to maximize the
DC output of the charge pump 145. The particulars of the matching network (e.g., the
particular LC parameters) may be chosen so as to maximize the output of the charge
pump 145 using a trial and error (“annealing”) empirical approach in which various
sets of inductor and capacitor values are used as matching elements in the matching
network 140, and the resulting output of the charge pump 145 is measured for each
combination, and the combination that produces the maximum output is chosen. In
this process, the input impedance of the charge pump 145 with each matching
network combination may be plotted as a point on a Smith chart with a color coding
for the amount of energy harvested. After a number of tries, it will be easy to see a
clustering of the color coded points to selectively choose other points in or around the
cluster to achieve a near optimum value. This trial and error/annealing approach is
also described in Minhong Mi, et al., “RF Energy Harvesting with Multiple Antennas
in the Same Space,” IEEE Antennas and Propagation Magazine, Vol. 47, No. 5,
October 2005, and Marlin Mickle et al., “Powering Autonomous Harvesting with
Multiple Antennas in the Same Space,” IEEE Antennas and Propagation Magazine,
Vol. 48, No. 1, February 2006, the disclosures of which are incorporated herein by
reference.

[0054] Figure 17 is a schematic diagram of a blister pack 160 according to
another embodiment of the present invention. The blister pack 160 is similar to the
blister pack 115 shown in Figure 12, except that instead of including an RFID chip
network 75, it includes an RFID chip 165 operatively coupled to an antenna 170. As
seen in Figure 17, the antenna 170 is provided on the outer surface of the sealing sheet
120 (i.e., the surface facing away from the base), but it may also be provided
elsewhere, such as on the inner surface of the sealing sheet 120 or on some
intermediate layer of the sealing sheet 120. The antenna 170 preferably substantially
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or entirely surrounds each of the tablets 125 (or other products) held by the blister
pack. In addition, the antenna 170, when undamaged, is tuned to generate RF signals
within a predetermined frequency band (including one or more frequencies). Thus,
when the chip 165 responds to interrogation signals from a reader such as reader 25,
the antenna 170, when undamaged, will transmit an RF signal that is within the
predetermined frequency band. In addition, the antenna 170 is structured such that if it
is damaged, for example as a result of someone tampering with the blister pack 160, it
will be detuned, meaning that it will generate RF signals within a frequency range that
is different than the predetermined frequency band. Thus, when the chip 165
responds to interrogation signals from the reader after the antenna 170 has been
damaged, the antenna 170 will transmit an RF signal that is outside of the
predetermined frequency band. As a result, the reader will be able to detect whether
the blister pack has been tampered with based on the frequency of the signal it
receives in response to an interrogation signal (within the predetermined frequency
band indicates no tamper, and outside the predetermined frequency band indicates
tamper). Figure 22, shows an alternative blister pack 195 including a base 200 and
cavities 205, wherein the RFID chip 165 operatively coupled to an antenna 170 on the
base 200 of the blister pack 200 to detect tampering for the base side thereof.

[0055] While preferred embodiments of the invention have been described
and illustrated above, it should be understood that these are exemplary of the
invention and are not to be considered as limiting. Additions, deletions, substitutions,
and other modifications can be made without departing from the spirit or scope of the
present invention. Accordingly, the invention is not to be considered as limited by the

foregoing description but is only limited by the scope of the appended claims.
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What is claimed is:

1. A blister pack, comprising:

a base having a plurality of cavities formed therein, each of said
cavities holding one of a plurality of products;

| a sealing sheet provided on top of said base and covering said cavities;

a network provided on or within one of said sealing sheet and said
base, said network being structured to receive one or more RF interrogation signals
from a reader device, said network including a plurality of chips, each of said chips
being provided adjacent to a respective one of said products, said network having one
or more conductors provided on or within said sealing sheet and operatively coupled
to one or more of said chips, wherein said network, in response to receiving said one
or more RF interrogation signals, provides an indication to said reader device as to
whether said network is intact.

2. The blister pack according to claim 1, wherein each of said chips in
said network is operatively coupled to an associated antenna for receiving RF signals
from said reader device, wherein at least one of said chips is adapted to transmit
information to said reader device and communicate with each of the other ones of said
chips through one or more of said one or more conductors, wherein in response to
receiving said one or more RF interrogation signals said at least one of said chips
determines whether said network is intact by determining whether it is able to
successfully communicate with each of said other ones of said chips.

3. The blister pack according to claim 2, wherein said at least one of said
chips will determine that said network is intact if it is able to successfully
communicate with each of said other one of said chips.

4. The blister pack according to claim 3, wherein said at least one of said
chips transmits a response to said reader device in response to said one or more RF
interrogation signals only if it determines that said network is intact, said response
being an indication to said reader device that said network is intact, and wherein a
lack of said response is an indication to said reader device that said network is not

intact.
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5. The blister pack according to claim 3, wherein said at least one of said
chips transmits a first response to said reader device in response to said one or more
RF interrogation signals if it determines that said network is intact, said response
being an indication to said reader device that said network is intact, and wherein said
at least one of said chips transmits a second response to said reader device in response
to said one or more RF interrogation signals if it determines that said network is not
intact, said response being an indication to said reader device that said network is not
intact.

6. The blister pack according to claim 2, wherein each of said chips in
said network is powered by the RF signals received from said reader device.

7. The blister pack according to claim 1, wherein each of said chips is
able to receive said one or more RF interrogations signals and is adapted to provide a
response to said reader device in response to at least one of said one or more RF
interrogation signals, wherein a first condition where each of said chips provides its
respective response to said reader device is an indication that said network is intact,
and wherein a second condition where less than each of said chips provides its
respective response to said reader device is an indication that said network is not
intact.

8. The blister pack according to claim 7, wherein said chips are connected
in parallel to one another through said one or more conductors.

9. The blister pack according to claim 8, wherein said chips are connected
in parallel to one another through a first one of said one or more conductors and a
second one of said one or more conductors.

10.  The blister pack according to claim 8, wherein each said chips is part
of a respective strap.

11.  The blister pack according to claim 8, wherein each of said chips is
operatively coupled to an antenna through said one or more conductors, said antenna
receiving said one or more RF interrogations signals, and wherein each of said chips
is adapted to provide its respective response to said reader device through said

antenna.
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12.  The blister pack according to claim 11, wherein each of said chips in
said network is powered by RF signals received from said reader device through said
antenna.

13.  The blister pack according to claim 8, wherein each of said chips is
able to receive said one or more RF interrogations signals though direct coupling
between said one or more conductors and one or more touch probes provided on said
reader device.

14. The blister pack according to claim 13, wherein said chips are
connected in parallel to one another through a first one of said one or more conductors
and a second one of said one or more conductors, wherein said first one of said one or
more conductors is operatively coupled to a first contact and said second one of said
one or more conductors is operatively coupled to a second contact, and wherein the
coupling between said one or more conductors and said one or more touch probes is
through contact between said one or more touch probes and said first and second
contacts.

15.  The blister pack according to claim 13, wherein said one or more touch
probes are a single touch probe, wherein said chips are connected in parallel to one
another through a first one of said one or more conductors and a second one of said
one or more conductors, wherein said first one of said one or more conductors is
operatively coupled to a first terminal of an antenna and said second one of said one
or more conductors is operatively coupled to a second terminal of said antenna,
through said one or more conductors, and wherein the coupling between said one or
more conductors and said one or more touch probes is through contact between one of
said first one of said one or more conductors and said second one of said one or more
conductors and said single touch probe.

16.  The blister pack according to claim 1, wherein every one of said
products has a respective one of said chips adjacent thereto.

17.  The blister pack according to claim 1, wherein less than every one of
said products has a respective one of said chips adjacent thereto.

18.  The blister pack according to claim 1, wherein said network is
provided on or within said sealing sheet, and wherein said network and said one or
more conductors are structured such that said network will no longer be intact when a

24



WO 2008/115722 PCT/US2008/056469

portion of said sealing sheet covering one of said cavities is punctured or at least
partially separated from said base.

19.  The blister pack according to claim 18, wherein one or more of said
one or more conductors substantially surround a top of each of said cavities and are
damaged when said portion of said sealing sheet covering said one of said cavities is
punctured or at least partially separated from said base, thereby causing said network
to no longer be intact.

20.  The blister pack according to claim 18, wherein one or more of said
one or more conductors partially or entirely surround a top of each of said cavities and
are damaged when said portion of said sealing sheet covering said one of said cavities
is punctured or at least partially separated from said base, thereby causing said
network to no longer be intact.

21.  The blister pack according to claim 1, wherein one or more of said one
or more conductors partially or entirely surround each of the products having a chip
adjacent thereto such that one or more of said one or more conductors are damaged
when any one of the products having a chip adjacent thereto is accessed, thereby
causing said network to no longer be intact.

22, The blister pack according to claim 1, wherein said network is
provided on or within base, and wherein said network and said one or more
conductors are structured such that said network will no longer be intact when a
portion of base is punctured or otherwise damaged.

23. A blister pack, comprising:

a base having a plurality of cavities formed therein, each of said
cavities holding one of a plurality of products;

a sealing sheet provided on top of said base and covering said cavities;

one or more networks provided on or within said sealing sheet and on
or within said base, each of said one or more networks being structured to receive one
or more RF interrogation signals from a reader device, each of said one or more
networks including a plurality of chips, each of said chips being provided adjacent to
arespective one of said products, each of said one or more networks having one or
more conductors provided on or within one or both of said sealing sheet and said base
and operatively coupled to one or more of said chips, wherein each of said one or
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more networks, in response to receiving said one or more RF interrogation signals,
provides an indication to said reader device as to whether the network is intact.

24. The blister pack according to claim 23, wherein one or more of the one or
more conductors in each of the one or more networks entirely surround each of the
products having a chip adjacent thereto such that one or more of said one or more
conductors are damaged when any one of the products having a chip adjacent thereto
is accessed, thereby causing said network to no longer be intact.

25. The blister pack according to claim 23, wherein one or more of the one or
more conductors in each of the one or more networks substantially surround each of
the products having a chip adjacent thereto such that one or more of said one or more
conductors are damaged when any one of the products having a chip adjacent thereto
is accessed, thereby causing said network to no longer be intact.

26. The blister pack according to claim 23, wherein said one or more
networks are a single network provided on or within both said sealing sheet and said
base.

27. The blister pack according to claim 23, wherein said one or more
networks are a first network provided on or within said sealing sheet and a second
network provided on or within said base.

28. A method of detecting that a blister pack may have been tampered with,
said blister pack having a base having a plurality of cavities formed therein, each of
said cavities holding one of a plurality of products, and a sealing sheet provided on
top of said base and covering said cavities, the method comprising;

providing a chip and an antenna on said blister pack, said chip being
operatively coupled to said antenna, said antenna being structured to transmit RF
signals having a frequency within a predetermined frequency range when in an
undamaged condition and to be detuned when damaged, said antenna, when detuned,
being structured to transmit RF signals having a frequency outside of said
predetermined frequency range;

transmitting an RF interrogation signal from a reader device to said chip;

in response to said RF interrogation signal, receiving an RF response

signal from said chip that is transmitted through the antenna; and
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determining whether said blister pack may have been tampered with
based on a frequency of said RF response signal.
29. The method according to claim 28, wherein said antenna is provided on
or within said sealing sheet.
30. The method according to claim 29, wherein said antenna substantially or
entirely surrounds a top of each of said cavities.
31. The method according to claim 28, wherein said antenna is provided on

or within said base.
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