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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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The shortcom ngs of the prior art are overcone by the
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within a filter housing to an external test or monitoring

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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1
illustrates a representative filtering systemin
accordance with the present. invention, such as that

rcj.ally available_fromMIIlipore Corporation_and.
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conponendrs. together. Typically, a bottom gasket 50 is
positi oned between the housing done 40 and the housing
base 70 to insure the integrity of the seal between.

DETAILED DESCRIPTION OF THE INVENTION

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 is
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.



conponents. Preferably, the bottom gasket 60 is
constructed using a flexible material, such as but not
limted to rubber. In one errbodirrents the
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assembly through the housing base. Like the housing dome,
the base is typically contructed of a non-corrosive
material, such as stainless steel. The housing dome 40 is
attached to the housing base 70 so as to form a liquid-
procf and airtight seal. In some embodiments, the dome 40
is screwed into the housing base 70. In other embodiments,
the housing dome 40 is secured to the housing base 70
through the use of a bottom clamp 50. The bottom clamp can
be constructed of any suitable material, capable of holding
these two components together. Typically, a bottom gasket
60 1s positioned between the housing dome 40 and the
housing base 70 to insure the integrity of the seal between
these components. Preferably, the bottom gasket 60 is
constructed wusing a flexible material, such as but not
limited to rubber.

In one embodiment, the housing dome 40 may also have
an opening 48 at the upper end. In this embodiment, a top
connector 10 1s 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,



As described above and shown in Figure J, within the
housi ng done 40 are one or nore filter assenblies 200.
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configured as a i wave antenna installnment. In this
case, the antenna is configured as a nonopole, or whip
antenna, wherein only one end of the traditional dipole
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clanps. In the preferred enmbodi nent, the channel 200
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bet ween t he housi ng done and the antenna of the

antERNESn 10 T &R (S UIISEFIERLG N CBwo  separ ate sets of

coptact TReRAN YHoAnRnRN e URBEE i shdeidfe theq9askaling
faci ng the housing done, and one on thée | ower side of

basehe mpasket] atfeati figont hendhousi e bases dancbebati bbped, and
nthis y, separate (or._the sane) .signals,.,can_be .

bOtgupﬁFﬁedggécihésﬁ&&%ﬁﬁg_5593 aﬁﬁ??hg‘ho §inénba§g? j st

emb@eCG Aedance: M t RoaBiggr ldofe enbodionBBttedWidd. dn® pole of
clainmed. is I.A filtering systemconprising a. an ‘

thee|@@{¥¢ealory condrict PRECADASI APWIVIAE,, bSI1BCEI |tha i Agusing
ssenb onpri Si | ectrani i reui : i d..

basB it S adSaRal Y Gealled T Sai H-dodet griop as the

othBeushpdPge bageus). @ine ehetiingal démsubati nghgasketising base
i nt er posed, between said done and said base so as to

eacReddtHerRbh§si cal Pyland &l ett AiLEaFPy dTdAMi%®d; This 1s a

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



e. neans for pressing said done, said gasket and said

base together so as to create a. liiquid-tight sea

wher ei n sai dnmeansnai ntai ns said electrical isolation

bet ween said done and said base; and f. a device,
corga@rifal €@ shPdTREasPA§ESRe thadAptedanees wimslugsiand the

Eﬁgﬂpunlcate with said circuitry, said external device
adapted to utilize an antenna, and wherein sai d housing

dorrel tiesrriant Cospni Clad | ods ket h wiad ch ﬁ@viﬁetﬁ@ &$1atp@ of an
serve as said gole of said antenna, -). ......

"O%i 1t T n§eB§SEERT O NI AIMS DY WH@F@F%“%&lEhﬁoﬂ§ﬁﬁdnﬁh§§359
card Sodrospded, ighhe fdildening systemof, ol gl ”gé }Nﬂsf §Id1 the
sai d housing base is serves as wth a secon

exteging lamtenhagnment. In one embodiment, a channel or feed
through exists in the gasket, in which electrical wires can
be placed. This channel, or feedthrough, extends from the
portion of the gasket that forms the inner circumference,
to the portion of the gasket that forms the outer
circumference. Referring to Figure 2, the channel 200 is
visible at the outer edge of the gasket 210. Thus, réther
than having the circuitry in physical contact with the
housing dome, as described above, a wire, or set of wires,
is used to connect the internal circuitry to the external
device or reader. The type of communication used and the
particular protocol are implement decisions and are all
within the scope of the present invention.

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,



:1.The filtering systemof claiml, Werein said neans

coup rises an electrically nonconductive clanp., CThe

filtering systemof claim1, wherein said gasket. has

an inner and outer circunference and conprises an
whegleeci ki dell Ehanneladen tonmonteati ol bl thh@aud@nt@ougrcngaase

.dome andsald cut er. |rcunfere ﬁ %
Thid0 Be SRS LY B s A HETEE nBPRoBS M SAGhAgEnT the

ant@nme bFi Itrer | sgtsysdEmdel;iekaiup 1tl\i\4é1€l‘d©lmlé-. sma@l example,
gasket . conprisesa: a connector |ocated on
thesapptenner. of the extegnpéuriicitcelpn commertedtifon the

gaéMéJ‘éﬁindw1th the gasket providing the connection to
the dome. In this way, the dome is unfettered by wires or
other connection means. This allows the dome to be easily
removed from the housing base, and later replaced. In one
embodiment, the gasket includes a connector on the outer
circumference, suitable for an antenna connection. The
antenna of the external device is then connected to this
connector, typically by a cable or other suitable means.
Within the gasket, the signal is passed, preferably via one
or more wires, to a location where it 1is guaranteed to
contact the housing dome, thereby making the connection
between the housing dome and the antenna of the external
device. Similarly, two separate sets of contact mechanisms,
one on the upper side 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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channel ... Thesystem of claim5 wherein said channel is
in communication ..with said housing. 'donme via cqntact
pads | ocated on. said 9.The filtering system of cl ai nb,
wherein said electrical springs |ocateded.on said
gasket The filtering systemof claim3 whereins. an

i nner and. cuter circunference and conprises: a fiirst.

What is claimed is:

A filtering system comprising
a. an electrically conductive housing dome,

b. a filtering assembly comprising electronic circuitry,

said filtering assembly located within said dome,

c. a housing base,

d. an electrical insulating gasket interposed between
said dome and said base so as to keep them physically
and electrically isolated;

e. means for pressing said dome, said gasket and said
base together so as to create a liquid-tight seal
wherein said means maintains said electrical
isolation between said dome and said base; and

f. a device, external to said housing dome, adapted to
wirelessly communicate with said circuitry, said
external device adapted to utilize an antenna, and
wherein said housing dome is in communication with
sald device so as to serve as said pole of said
antenna.

The filtering system of claim 1, wherein said housing

base is grounded.

The filtering system of claim 1, wherein said housing
base i1s serves as with a second pole of said antenna.
The filtering system of claim 1, wherein said means
comprises an electrically nonconductive clamp.

The filtering system of claim 1, wherein said gasket has
an inner and outer circumference and comprises an
electrical <channel 1in communication with said housing
dome and said outer circumference, and said one pole of

said antenna 1s 1n communication with said channel.
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el ectrical channel in communication with said housing
done .andsaid ..outer circunference, and a second

el ectrical channel in comunication with said housing
antenna is said second pole of said antenna is In

6c° %Egca%ﬁa%éfydaqé?gggﬁegpnglgggnq?lwherein said gasket

further comprises a connector located on said outer
circumference in communication with said electrical
channel.

The filtering system of claim 5, wherein said electrical
channel is in communication with said housing dome wvia
contact pads located on said gasket.

The filtering system of claim 5, wherein said electrical
channel is in communication with said housing dome via
springs located on said gasket.

The filtering system of claim 3, wherein said gasket has
an inner and outer circumference and comprises a first
electrical channel in communication with said 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 is in communication with said first channel and
said second pole of said antenna is in communication with

said second channel.
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