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DEVI CES BACKGROUND OF THE | NVENTI ON The use of RFID
tags has becone prevalent, especially in the managenent
of assets, particularly those applications associated

with inventory managenent. For exanple, the use of RFID
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personnel within the manufacturing entity to track the
movement of the specific component throughout ~ the
manufacturing process. It also allows the entity to be able
to identify  the specific components that comprise any
particular assembly or finished product.

In addition, the use of RFID tags has also been
advocated within the drug and pharmaceutical industries. In
February 2004, the United States Federal and Drug
Administration issued a report advocating the use of RFID
tags to label and monitor drugs. This is an attempt to
provide pedigree and to limit the infiltration = of
counterfeit prescription drugs into the market and to
consumers.

Since their introduction, RFID tags have been used in
many applications, such as to identify and provide

information for process control in filter products. U.S.



information for process control in filter products. U S

| Patent 5,674,381, issued to Den Dekker in 1997,

di scl oses the use of "electronic |abels" in conjunction
with filtering apparatus and repl aceable filter
assenblies. Specifically, the patent discloses a filter
having an electronic |abel that has a read/wite nenory
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application includes the use of th type of system
awi tUh Sa \Ratiestly Rpp pioxesmn efbphemtion No. 0S2005/0205658,
discloses a process eguipment tracking system. This system

includes the use of RFID tags in cdnjunction with process
equipment. The RFID tag is described as capable of storing
“at least one trackable event”. These trackable events are
enumerated as cleaning dates, and batch process dates. The
publication also discloses an RFID reader that is
connectable to a PC‘ or an internet, where a process
equipment database exists. This database contains multiple
trackable events and can supply information wuseful in
determining “a service life of the process eguipment based
on the accumulated data”. The application includes the use
of this type of system with a variety of process equipment,
such as valves, pumps, filters, and ultraviolet lamps.
Another patent application, filed by Jornitz et al and
published in 2004 as U.S. Patent Application Publication
No. 2004/0256328, discloses a device and method for

monitoring the integrity of filtering installations. This .



such as val ves, punps, filters, and ultraviolet |anps.

Anot her patent application, filed by Jornitz et al and
publ i shed in 2004 as U. S. Patent Application Publication
No. 2004/ 0256328, discloses a device and net hod for
nmonitoring the integrity of filtering installations.

This 2 publication describes the use of filters
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radiation. When subjected to radiation, specifically gamma
radiation, the contents of these memory elements are
corrupted, thereby rendering them  useless in this
environment. However, there are a number of applications,
such as, but not limited to, the drug and pharmaceutical
industries, where radiation of the system is a requirement.
Therefore, it would be extremely beneficial to these
industries and others, to have an RFID tag which could

withstand radiation without data loss or corruption.

SUMMARY OF THE INVENTION

The shortcomings of the prior art are overcome by the
present invention, which describes a system and method for
utilizing RFID tags 1n environments where radiation ié
used. RFID tags are secured to various components of a

pharmaceutical system, thereby enabling the customer to



wi t hstand radi ati on without data | oss or corruption.
SUMVARY OF THE | NVENTI ON The shortcom ngs of the prior
art are overcone by the present invention, which
describes a systemand nethod for wutilizing RFID tags
in environments where radiation is used. RFID tags are
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which the tag must be subjected to radiation will corrupt

not possible. For example, any environment in
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or destroy the contents of the memory device within the
tag. Therefore, devices that are gamma irradiated, such as
pharmaceutical components, or subject to x-rays, such as
devices that pass through airport security systems,
currently canﬁot utilize RFID tags. Thus, products used in
these environments must find alternative solutions. For
example, in some cases, a. simple barcode is affixed to the
device, and a database is used to store and retrieve the
pertinent information associated with that Dbarcode. In
other words, the memory element ‘of the tag is literally
removed and kept elsewhere. While this allows the data
associated with the device to be saved and retrieved, it
requires computer access and a remote database for storage.
This solution is further complicated when the device

manufacturer and the device user both want to access and



device, and a database is used to store and retrieve the
pertinent information associated with that barcode. In

ot her words, the nmenory elenent of the tag is literally
renoved and kept el sewhere. Wiile this allows the data
associated with the device to be saved and retrieved, it
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with the device. Thus, users must find an alternate

device (such as sterilization). Obviously, none of these
solutions is optimal.

It should be noted that although the present
application describes the use oerFID tags, the invention
is not so limited. The fundamental issue to be solved is a
limitation of the memory device used, and is not related to
the particular communicatioh protocol. _Thus, while the
memory devices within RFID tags clearly are affected by
radiation, so too are devices which use memory devices with
other communication protocols, such as Zigbee (IEEE
802.15.4), Bluetooth (IEEE 802.15.1), WiFi (IEEE 802.11),
IrDA, and others. | v

At the root of the problem is the inability for a
traditional memory device to withstand radiation. This 1s a
very well known problem,'and affects all types of memory,

including FLASH, EEPROM, DRAM and SRAM. Since each of the



is not so limted. The fundanmental issue to be solved is
a limtation of the nenory device used, and is not
related to the particular comunication protocol. Thus,
while the nenory devices within RFID tags clearly are
affected by radiation, so too are devices which use
menory devices with other communi cation protocols, such
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cell having a dipole moment. These molecules switch between
these two stable states based on the application of an
electric field to the molecule. Since these cells rely on
electrical fields, rather than charge storage, mempries
utilizing this mechanism are‘far less susceptible to gamma
and other types éf radiation than traditional semiconductor
memory structures. Ferro-electric devices are well rknown
and are described in more detail in U.S. Patent No.
3,728,694, issued to Rohrer.

Another example of a memory device that does not
utilize charge as the storage mechanism is MRAM, also known
as magnetoresistive or simply magnetic RAM. These memory
devices utilize ferromagnetic material, often in the form
of Hall sensors, to store the state of the bit; Further
details are provided in U.S. Patent No. 6,140,139. Since

magnetic fields are utilized, rather than capacitive



these two stable states based on the application of an
electric field to the nolecule. Since these cells rely
on electrical fields, rather than charge storage,
menories utilizing this nmechanismare far |ess
susceptible to gamma and ot her types of radiation than

traditional sem conductor nmenory structures.
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radiation. Fach was subjected to a standard 25kGray
""""" fter, each was read. All of the tags
utilizing the conventional memories were unreadable, while
those utilizing the ferroelectric memory devices were
functional. A test pattern was then written to each of the
functioning devices and they were then subjected to a
second dose of radiation. The tags were then retested and
the test pattern was readable in each. ’

Based -on this, it is possible to develop a
sophisticated pharmaceutical asset management system. In
one embodiment, the pharmaceutical components, such as
filtration devices and the like, have a remotely readable
tag affixed to them, such as an RFID tag. This tag contains
device specific information, such as, but not limited to
device specific information (such as serial number, date of
manufacture, etc.), device specifications (such as upper
and lower pressure limits), and device test parameters.

Customers could use this information in a variety of ways.



technol ogy, were subjected to repeated exposure of gamm
radi ati on. Each was subjected to a standard 25kG ay

dosage. Thereafter, each was read. Al of the tags
utilizing the conventional menories were unreadable,

while those utilizing the ferroelectric menory devices
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can al'so be used in conjunction with renote sensors,

such msiairessuries bbopetat woe ahdltoncent Famebply readable

FE Germa e o IR TSR, Ry e
consumables, such as filters, bags, tubes and process
instruments. Currently, the pharmaceutical industry is
exploring the possibility of disposable technology. In this
scenario, the customer could configure their required
system using at least some disposable components (such as
filters, bags, hoses, ‘etc). This allows the customer to
customize their configuration as necessary ‘_and also
eliminates the costly <cleaning operations that must
currently be performed. To improve the efficiency rahd
~ predictability of using disposable components, RFID tags
can be affixed to these components. Such tags allow for the
wireless automated identification of components, including
such information as catalog number, serial number, and date
\of manufacture. These tags also allow a secure automated
method of transferring unit specific specification to the
customer as noted above. Using the information contained

within these tags, a GAMP compliant method of transferring

8



11/ 402, 438, the disclosure of each is hereby

i ncorporated by reference. In this case, information
obt ai ned by the sensors can be stored in the RFID tags
and read by the customer at a later tine. Finally, the
ability to utilize a renotely readable asset nmanagenent
thagt sspeneficcitelstf gropbatr@centsaalticsonsumad| estosutdd
as filters, bags, tubes and process instrunents, o
GOteERtTY, t®ESFharfBceflti caFeitidust s s MeBRPY or FRG: EHE
RRSSKDLEL T ¥b0fe di BpOosaRl @ igehnal agy s lphRkarisceNahos
the custonmer could configure their required system
(FSieRg atlsbeashls oArmrinsEéSalfive te drfpoherasl tsdc it sinsure
fiilt.ef $,.0ags, hoses, etc) This allows the custoner to
custom ze their configuration as necessary and al so
elimnates the costly cl eaning operations that nust
currently be perforned. To inprove the efficiency and
predictability of using disposable conponents; RFID tags
can be affixed to these conmponents. Such tags allow for
the wreless automated identification of conponents,

i ncluding such information as catal og nunber, seria
nunber, and date of manufacture. These tags al so all ow
a secure automated nethod of transferring unit specific
‘specification to the custonmer as noted above. Using the
informati on contained wthin these tags, a GAMP
conmpliant nethod of transferring 8 unit specific test
procedure information to an automated integrity tester
can be created. The nenory devices described above are
beneficial in this application, since these disposable
conmponents mnmust be irradiated to insure sterilization.



9 Wiat is clained: 1. A nethod of subjecting a device to
radi ati on, wherein said device conprises a renotely
readabl e nenory device,- whereby the contents of said
menory device are not corrupted by said radiation,
conprising: affixing a nenory device enploying a

non- charge based -storage nmechanismto said device; and
ditbjtects nglasaneddevi ce to radiation. 2. The net hod of
claim1l wherein said nenory device conprises a
ferro-electric nenory device. 3. The nethod of claim1
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menory device. 4. The nethod of claim1 wherein said
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T redthat] of «dial maldiadiensi rogpird sdevi:ce conprises a
pharmaceutical conponent. 7. The nethad of claim 6,
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3. The method of claim 1 wherein said memory device
comprises a magnetoresistive memory device.

4. The method of claim 1 wherein said device comprises an

RFID tag, said tag comprising said remotely readable memory

d
5. The method of claim 1, wherein said rédiation comprises
gamma radiation. ’

6. The method of claim 1, wherein said device comprises a
pharmaceutical component.

7. The method of claim 6, wherein said component 1is
selected from the group consisting of filters, bags, tubes
and process instruments.

8. The method of claim 1, wherein said device comprises
wireless communication means.

9. The method of claim 8, wherein said means comprises
RFID. |

10. The method of claim 8, wherein said means comprises the
communication protocol described in IEEE 802.15.4.

11. The metth of claim 8, wherein said means comprises the

communication protocol described in IEEE 802.15.1.
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11. The nmethod of claim8, wherein said neans conpri ses

the comunication protocol described in | EEE 802. 15. 1.

10 12. A device, conprising a rewitable nenory el enent,

whi ch when subjected to radiation, retains the contents

of said nenory elenent, conprising a nenory el enment
utilizing a non-charge based storage nmechanism 13. The
dévi ée defvigleai motprishereian rsaird tmbier ynegwviyceelement, which
%B rises. a fe roelectrl The devi

f ,
ST et T8 s R nEABRy Gh e iy SURESAPS of said

ﬂ@ﬁagyor@§érﬁéhﬁ/e MR Ms ihey Jhenéiﬁs@y:e eObmehai Mmi2lizing a
wherein said radiation conprises ganma radi ation. 16.

The-gBgree bﬁséﬁaﬁhﬁlﬂgewm%WQﬁﬁﬂSﬂm d deV|ce conprises a
\?\Ear nﬂ‘fgmd cecogPo 112 T‘lﬁa%f &ddﬁér%}? device
C rom

erein sal conponen Sele € group
: comﬁrsbeBgaofetrbéEéstrbagmemdmbss and process
instrunents. 18. The device_of claimi2, further

tBnpriid nGlaWics eS§  Tdhifuni dat i'Bif tfddhs 519, WHBOHRy d&yice
Obmekab8Y 18, mibes o) Ro3 ki FPAASYPI i Ses RFID. 20, The

devi ce of claim 18, wherein said rfeans conprises the
bbnnuﬁheatﬂhﬂnpﬁntotbl cfbsion | bk, | nwhEEELB02s25d4, ragiation

The device of cl aa ? wher ei n said nmeans conpri ses
FHEPESRRG P UET ohe pF St bYI described in | BEE 802. 15, 1.

14. The device of claim 12, wherein said device comprises a
pharmaceutical component. '

17. The device of claim 16, wherein said component 1is
selected from the group consisting of filters, bags, tubes
and process instruments.: ‘

18. The device of c¢laim 12, further comprising wireless
- communication means.

19. The device of claim 18, wherein said means comprises
RFID.

20. The device of claim 18, wherein said means ciomprises
the communication protocol described in IEEE 802.15.4.

21. The device of claim 18, wherein said means comprises

the communication protocol described in IEEE‘802.15.1.
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