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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 1s an attempt to
provide pedigree and to limit the dinfiltration 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.
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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 useful in
determining “a service life of the process equipment 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



published in 2004 as U. S. Patent Application

Publ i cation No. 2004/0256328, discloses a device and

nmet hod for nonitoring the integrity of filtering

installatiops, . This ubl i cation crlbes d use of
pu?#ﬁ%%k%éﬁxw1%ﬁ%ﬁﬁ%f%an%hgnboard ﬁ@nﬁ??‘éhlp aiithg’ an
onlSEAmAINI eRdrics dewiipe, &md CaoRjmuncticen Wt acfehh’!@é in

housi ng. The filter housing acts as a nonitoring and
CORriey vikkep. TThErapprcdasi oﬁ“h@l o L schesesng acts
as 2€indh LEAR, 1 OB HEEE, 10, | AU I NEL Dt LY LY e0lrl N8 5o

I'tering e ements Use ti-Troun ousi ngs ese

dlssﬂemaes nel sefe qUiestyepyy thieoareney ©b emeatréotheriifiregrity

the type. of filter that is being used, its limt data,
OF ahfe | L3l pPBUIIGL ISP SastS a3t aln THILL CApRIaEHt | o1 a ges -

Thé§§0£t@?§ an cl AHer RRfe rb A ABSRONDERhOFy T 8hAWRE to verify

informati on to an ‘extérnal nnnltorlng and test unit.

theantye ephafiistear Faagedsabipaoentised, tM&arkumpbndetaonand
the filter.housin Desplte the i.pr ovenen

its occ FPgHCtﬁrough(g¥%e use F RFI Jﬁbs aPﬁé

desaddiddsonah aneasnihatrbavgonfet been rsatd sfragt thfb)tmation
addressed. For exanple, there are issues associated

to wAith ¥HecEbI i Wntléowaasrﬁﬁd daeatf romtw tHi n a@tfennger 1s

exte n g c
R TR T RVENTI R FrR Ao ront Hs bf CFhe. BFToR<-
artD@melamermmme1mprbheme@weseMEtlnweniloncmMﬁaﬁlthrough
descri bes_a_system and nethod for transmtting
the] R (i § BRTBoL#Gen TREFT nber | BCaF L uROUSHRT S afeR E hbave
noﬂ”%é%ﬂO%aQEsEBQEoPQH§'Badr§§§9dasﬁ%?vﬁﬁghﬁlgev%ﬁére are
hin the housing to a second device, preferably a
issuest @$SO¢m1111€thrwmghumme Putkitde ob tﬂtear’rwuxst nglatEhefeom

%lso

re nu SSUes a SOCI at e t ferrin , ,
Wlt%npor ?réﬁyﬁﬁ?% an ex erngl { or mé%ltorlng
device.

SUMMARY OF THE INVENTION

The shortcomings of the prior art are overcome by the
present invention, which describes a system and method for
transmitting information between the interior of a housing
and the exterior of that housing, such as between a device
within the housing to a second device, preferably a test or
monitoring unit, outside of the housing. There are numerous
issues associated with transferring information from within
a sealed housing to an external device. In some cases, the
use of wires inside the housing may be impractical, due to
internal conditions, such as fluid flow, pressure or

temperature. In one embodiment, the antenna of the external
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Figure 1 illustrates a representative filtering system
in accordance with the present invention, such as that
commercially available from Millipore Corporation and sold
under the name Filter Cartridge Housing Series 2000. The
filter assembly (not shown) is enclosed with a housing dome
40. The filter assembly has a porous membrane, through
which certain materials are able to pass, and the
corresponding structure or frame necessary to support this
membrane. In certain embodiments, the housing dome 1is
constructed of a non-corrosive, durable material, such as
but not limited to stainless steel and other metals or an
assembly of conductive and insulative materials.
Typically, the housing dome 40 has an opening 45 at the

lower end, so that it can be connected to a suitable



assenbly of conductive and insulative materi al s.
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In one embodiment, the housing dome 40 may also have
an opening 48 at the upper end. In this embodiment, a top
connector 10 1is used to seal this opening. This connector
is constructed from a suitable non-corrosive material. As
with the bottom opening, the top connector may be screwed
to the housing dome, or held in place using a top clamp 30.
The top clamp can be constructed of any suitable material,
capable of holding these two components together.
Typically, a top gasket 20 1is positioned between the
housing dome 40 and the top connector 10 to insure the

integrity of the seal between these components. Preferably,



The top clanp can be constructed of any suitable
material, capable of holding these two conponents
together. Typically, a top gasket 20 is positioned
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Outside of the housing dome is a device capable of
communicating with these electronic circuits, or tags. 1In
one embodiment, a device 100, such as an RFID reader, is
utilized. This device can be any RFID reader, commercially
available from a number of companies. Alternatively, it can
be a proprietary reader. The device 100 is in communication
with, either directly via a wired connection, or indirectly
via a wireless connection, a computer 110. Alternatively,
the device may only be in contact with the computer 110
intermittently. For example, the device may collect a
variety of data and store that information internally. At
some later time, the device 1s in communication with
(either via a wired or wireless connection) a computer 110.
At this time, the device transfers internally stored data

to the computer. The actual interaction between the device



via a wireless connection, a conputer 110.
Alternatively, the device may only be in contact with
the conputer 110 intermttently. For exanple, the
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materials. In this way, the housing base can be grounded,
if desired, while the housing dome is kept electrically
isolated from it. The dome is preferably constructed of an
electrically conductive material, such as copper  or
stainless steel.

Since the housing dome is not grounded or electrically
connected to any other components, it can be used to assist
in transmitting signals from within the dome to the
external device, and vice-versa. In one embodiment, the
device, or RF reader, 100 is physically in contact with the
housing dome 40, so that the housing dome serves as the
antenna for the device. Thus, the housing dome serves to
transmit signals from the device or RF reader to inside the
housing, and also serves to receive any signals transmitted

from within the housing. In this embodiment, the dome 1is



stainless steel. Since the housing done is not grounded
or electrically connected to any other conponents, it
can be used to assist in transmtting signals from
wthin the done to the external de%ice,
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double electrically floating installment, or a standard
dipole antenna. The housing dome and the housing base are
each energized by the reader and transmit and receive
signals from within the housing.

In a third embodiment, the dome is kept electrically
isolated from the base as described above. As above, the
‘dome is preferably constructed of an electrically
conductive material, such as stainless steel. The dome 1is
then used as an electrical conduit to transmit information
from the embedded device directly to the external reader,
as though there were a wire |Dbetween the devices.
Preferably, a serial communication protocol is employed
between the circuitry within the housing and the external
reader. By having both the reader and the circuitry in

physical contact with the housing dome, an electrical



di pol e antenna. The housi ng donme and the housi ng base
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As a modification to the above embodiments, the
electrical connection within the gasket 210 is attached to
the housing components. Since the gasket is typically under
compression when 1in use, 1t 1is possible to guarantee a
connection between the gasket and the housing dome (and
housing base). In one embodiment, shown in Figure 2, a
small spring or springs 220 is added to the gasket 210 to
insure that the electrical connections are 1in physical
contact with the dome. 1In another embodiment, raised
contact pads are located on the gasket and a physical
connection 1s created because of the compression force
exerted by the clamps. In the preferred embodiment, the
channel 200 does not extend completely through the gasket.

Rather, 1t extends a portion of the way into the gasket,



device or reader. The type of communication used and
the particular protocol are inplenent decisions and
are all wthin the scope of the present invention. As
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Oth@&hﬁ&ﬂ“?ﬁF?%ncpﬁﬁpéd EQ 16¥5t He? FesdivnPfordsily

rem@Xeidt 6d-Qy the 6babPsy bAstheappehareed .epodident, thhene
channel 200 does not extend’ conpl etely through the

embgagkent , Réhﬁerg,aa}qetexlmﬂdgief p@rtCIC(mle@ftCtmeowaythmt outer
is then e to contact

c1rtcb1(ren %Seil(’l%te 9suV\'hcearb‘i?= f onnec The
He dome 6r base."*"Thi s ﬁechgﬂlsﬁ? ?%Q?deg 3 glﬁﬁpgr

antBBhRoMh Of takt ashidthdihedeantenna afhdrhecexherpab devi e@is
to the done. For exanple, the antenna of the externa

congegites /i st ¥phmeelBd o & heabdasiest onPyT Wi aHe means.
Wltgﬁlﬁkptthepr Véléjeltng Erh:T Ct' orbas%eot hﬁ)rdegf{%reargiytyig one

ome i's un ere y Wwres o
or cmwnecmuunxneans ahESCathomsvﬂh&Edone Uﬂsbgueaﬁhwﬁed to
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oneOtohner t%l'“ tagglagrneadse of the gasket facing the housing

dome, and one on the lower side of the gasket, facing the
housing base, can be utilized. In this way, separate (or
the same) signals can be supplied to the housing dome and

the housing base, in accordance with an earlier embodiment.
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Wthin the gasket, the signal is passed, preferably via
one or nore wires, to a location where it is
guaranteed to contact the housing dome, thereby naking
the connection between the housing donme and the

ant enna of the external device. Simlarly, two

Wh§@ 454&&1 :contact nmechani snms, one on the upper
of t e et facing the housing done, and one on
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a. anceledtnisgald yasenduct i ve housi ng done b. a
fllterlgglass i base, an el ectrica
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filtering systemof claim2, said external device
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2. The filtering system of claim 1, wherein said
filtering element comprises electronic circuitry and
sald system comprises an external device adapted to
communicate with said circuitry.

3. The filtering system of claim 2, said external device
comprises an antenna and wherein said housing dome 1is
in communication with one pole of said antenna.

4. The filtering system of claim 3, wherein said housing
base 1is grounded.

5. The filtering system of claim 3, wherein said housing
base 1s 1in communication with a second pole of said
antenna.

6. The filtering system of ciaim 1/ wherein said means
comprises an electrically nonconductive clamp.

7. The filtering system of claim 3, wherein said gasket
has an inner and outer circumference and comprises an

electrical channel in communication with said housing
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i n communi cation with one pole of said antenna. 4. The
filtering systemof claim3, wherein said housing base

is grounded. 5. The filtering systemof claim 3,

wherei n sai d hou iné;t base is [ n comunic tion,(giith a
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of gkakmd, anhenesni said Mmalsh i G SESt@Nsaid channel.
el ectrically nonconductive clanp. 7. The filtering

Systee ofl l¢kailmg3,svalteneiaf salalmyasketwhearasiansandergasket
andfggfﬁércicro%ur}fi%rence %nd cgg‘gri es, acln eloectri cal .
chanhel 'Th coMruni"cat ion“w't'h fd odas'en% 1 % UL B
sai @i ptiter e eénesinfier epegnuancasabel ane:polsei df eSalcdd rical
antenna is in conmunication with said channel. 8. The
fil¢e?iPglsystem of claim 3, wherein said gasket

ur r Li a ct | o on sai .
%i r%ﬁﬁf e%g%grﬁﬁacoﬁﬁﬁﬁggat i%g‘n W&%ﬁgai g’el evg}tj?#%:gf‘ said
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said electrical channel is in comunication with sajd
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19. The ficktecknggsystemepl ¢lrai nizighenein saidein  saig
electrical channel iS in communication with said
housl et dbeel vichaprdIngsid odat ed-wmwai oh gesket wikh, Theid

fi Ikgoedrsilnrg%lsa/sr}1 erpf.oaf ScI aim5, V\,hgr gi nnsai d askq{;et has
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donme and said outer circunference, and a second
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housing dome and said outer circumference, and a
second electrical channel in communication with said
housing base and said outer circumference, said one
pole of said antenna i1s in communication with said
first channel and said second pole of said antenna is
in communication with said second channel.
12.The filtering system of claim 2, wherein said
circuitry is in communication with said housing dome
and said device is in communic¢ation with said housing
dome.
13.A filtering system comprising
a. a housing dome, 7
b. a filtéring element,
c. a housing base, and
d. an electrical insulating gasket interposed
between said dome and said base so as to keep

them physically and electrically isclated,
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pol e of said antenna is in conmmunication wth said

first channel and said second pole of said antenna is

in conmuni cation with said second channel. 12. The
filtering systemof claim2, wherein said circuitry is

in comnﬁﬁ%ﬂﬁ#%ﬂﬂ%wihcg@m@ehoa§ﬁﬁéeéOM§ @ﬁ@ssﬁﬁﬁ or more
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elegificalhy isQhited, cordr COMPT bﬁlewI%an&ane§kca%9§,edand
to pass one’or nore wres fromwthin said done he
out satlé obyssaind ﬁonEhe14 cherfseter eng systemadf device
cl ai reln sai d, Iterl el eent conpr.i ses
ele%g%BE?g C|Pch?W@ugh8a %alﬁlggstéﬁf urfﬁégpégﬁﬁ?lse%ald
an external deviiee agaptiednlo LoMUAkeate M Lhrsaidiapted
circuitry, said external device conprising at |east
onet @i Pesadapredoh t 92 pasehairough sai d channel . 13
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