W RELESS ENABLED DEVI CE CROSS- REERENCED RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. Provisional Application No.

60/ 873,712 fil ed 5Decenber 8, 2006 which is hereby incorporated by
reference init's entirety. The present invention relates to a product
and nmet hod of nmaking such a device for encapsulating a w rel ess conponent
and securing it to a thernoplastic surface of a desired device. Mre
particularly, it relates to a product and nethod of making such a device

for encapsulating a wirel ess t an RFID tag, and securing
it to a thernoplastic surfac&\ﬁ%ggﬁgﬂﬁﬁgwggvi ce such as a filter or
filter capsule, biobag and the Iike. BACKGROUND OF THE | NVENTI ON Due to

many factors including jincreased use of manuf actu[léigg control and
a

docunment ati on systens, QF%QSSrFﬁFngP@aJGFPiF{E%T%%_é%%@AT_ nd item
I dentificatiOfyg ﬁ%{{%éégﬁg‘{@mé fe Flérl{egt df URTPRASEA A;]gpliéa%bmcﬁ reg};@fs,na fieych as

cat al og nunber, 1d serial entification for each filter, nedia and
conpofientDecasrhdr §,20@6ndiiah ipheseby dorpaated Bheferenca iméRaMtiRies such as printing,

engraving, la r ki I ' - ' : : transfer this
information t iﬁ%ﬂgggﬁé@gﬁon r&}g}&l f&g%@pﬁ?@ﬁ%@@% ﬁ’gﬁ@sﬁ‘&%%ﬁ? products
}Nhl ch ar envdpelidtivg & wirdldse cémglw'neht ped decetng it toa thermoplastib ewfavesi,a desited deviceany
oreign tter . are extrene ndesi rabl e, as, t he | gach extractabl e
20rmmt ¢ er MOIR Gvicha ) iaios s bHabE! FRImelon SLErb S e Mien DT T e b, 1 1§ ec
and if atyibie BmBdhedt, SURN 84 arl RFD ¥R 0and SB&IFR] P08 tt%ﬂ_ﬁécjﬁéétid‘mfédé%fha&ﬁéd mar ki ng
are currently preferred to i dent!fy filter cartridges. Unfortunately, this
r equilPes devies supftias asfiter or Blteneange Ibipbagsand thede-wr i t e down or key in
information. This process is subject to error because the engraving is
difficult to read on the translucent part. Because of nunber of tines a
cartridge needs to be traclBAGKCRODNDIOFTHESNVEMION MUl ti pl e uses, 25storage
and di sposal, .custoners, are i,n need %f a bet tfer nay . .
Due o many factors including incréased use of manufacturing €ontrol and documentation
systems, lot fraceability, ease of use and item identification, customers require item specific
15  information such as catalog number, lot and serial identification for each filter, media and
component used in their process. Currently, techniques such as printing, engraving, laser marking,
labeling and bar-coding are used to transfer this information to customers.
For filter cartridges and other products which are wholly in the fluid path during use,
adhesives, inks or any foreign matter are extremely undesirable as they may leach extractable
20  matter into the final product which needs to be identified, quantified and if at too high a level
removed. Therefore engraving and laser marking are currently preferred to identify filter cartridges.
Unfortunately, this requires the end user fo manually read and write down or key in information.
This process is subject to error because the engraving is difficult to read on the translucent part.
Because of number of times a cartridge needs to be tracked through receiving, multiple uses,
25  storage and disposal, customers are in need of a better way.
The use of wireless tags such as RFID tags is just being explored as a potential solution.
Such tags generally comprise a wireless transponder of some type and an antenna, both of which
are mounted to a card or other substrate and generally encapsulated in epoxy or urethane. These
tags have been adhered fo products through the use of adhesives, especially self-stick adhesives.
30 The issue of adhesives especially in the fluid path remains. Additionally, adhesives tend to degrade

over time and may fail losing the tag and making the entire system unworkable.
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t echnol ogyol@oh & théproiskmiby amrfamgttdaem@rammhmetmeleésu tagsrend embpdﬁngidirélessnal
adhesi ve wirel ess tags and enbeddi ngm W r el es}?o tags into the device itself,

i sol at i nijgs ntorthesteviehisel. iglaindst frogung ! , 1&BPlna P ke S such a
change '%haﬁge“%'aé(stl é\ﬁi’:ﬁégﬁ%béﬁggaﬁ‘ctgeé‘dh'pfah&o&ﬁhde«ﬂiﬁ*at fhusﬂ&ﬂrhq\lv E%thh a tag,

thus slo option 'ement ati on. SUMVARY OF
The i fiveand impletierdationbed herei n sol ves this problem by providing an enbedded
wi rel ess device, such as a RFID tag or Zi gbee device, nolded into separate
housi ng fornmed of any 10t hernoplastic material which is conpatible wth the
plastic material of the deviStbAMARY&mEtlﬁENVENi'l@gk and housing is to be

h as ther mal

attached. Subse uently assembl n be .honded s

bondi ng, sol vt “‘ﬁﬁ?ﬂﬂldﬁ%}”&d ﬁ‘égﬁ’%ﬂgB%ﬁlﬁW&y pr(g}qtg;ltgg "E“h%mtﬁg da«grelg§ is well
Known i ngdJRg, duBikiEssd RMD tag or ZighdRdRliy, ?h@idé!d RO efSordté ﬁdin@m@forrﬁéﬁ%fh@%l ng has two
or nore spaced apart protrusions whi center and in the attachnent of

t he h®usthegnoplastictiestatie f@é SW@bebr\@h&e&!ﬂsﬁﬁ matefiakad “}Srdé‘('?q}@ WhiRkthe B0act as
energy di t t he
housi ng @%gﬁiig&r}%@u 'ad‘@lgﬁ" tﬁ%tbgaéggﬁqﬁl ?ag?i@ggﬁéb%ggudw% i @fﬁﬁg bul k of
t he nece$smling, @bvemtlbbnmgaradtmimrboadhng‘ omto medb\acaasaaw@lﬂmcawwmﬁmndustry The end
result is tha he user 0 ,acc 0 new nat eri i,nt.o their processes
and can | everg@&r%ylon?ﬁ aﬁ%ﬂiﬂer{ogs'@'aﬁp ol BeE spgcgﬂﬁ@%@u@éﬂ%ﬁns Mﬁﬁnl titude of
product s cergéMand 41 IR attBshiRAL A8 hbwinighd Be daweq@ore prefermy, thesetpragresiemsat i on
wreless tags will provide custonmers with real qﬁhghousmgs i nformati on by

i ncodpor aetiap gnesayriesters fhat ase praferentialy meited sad wsed o ‘W?? to the device.
In addition, these profrusions also form the bulk of the necessary sacrificial material for mechanical

attachment.
The end result is that the user has to accept no new materials into their processes and can
leverage all the benefits of wireless technology on a multitude of products.

20 A further advantage fo .this device is that next generation wireless tags will provide
customers with real time process information by incorporating sensors into the tag. These tags will
need to be in the fluid path and having a universal means of attachment with the fewest new
materials of construction will be a great advantage.

In one embodiment, the protrusions are made of thermoplastic and are bonded by an

25  energy based heating such as ultrasonic or vibration welding. The protrusions act as energy
directors and preferentially absorb the energy at their surfaces adjacent the device against which
they ha\)e been placed to form a molten thermoplastic plastic bond between the housing and the
device. In this embodiment, the thermoplastic of the housing and the device to which it is attached
must be compatible and be capéble of bonding to each other. In another embodiment, they are

30  compatible and one has a lower melting point than the other. In a further embodiment, they are



need to be in the fluid path and having a universal means of attachnent
with the fewest new materials of construction will be a great advantage. In
one enbodi nent, the protrusions are nade of thernoplastic and are bonded by
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protrusions act as energy directors and preferentially absorb the energy at
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Sui tabl e thernopl astics include but are not limted to polyethyl ene,
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pol yet hepsiplinylenefluopdd (PR, andlbendstberegfol yphenyl sul phone, pol yacrylonitrile,
pol yvi nyl i dene fluoride (PVDF), and bl ends thereof. IN THE DRAW NGS
10Figure 1 shows a portion of the device containing the recess in

per spective view. Figure 2 | gmapeRAWMINGS i on of the device containing
the recess and the w rel ess conponent in the recess in perspective view.

Fi gul@ 3 showdigyffe! ERUDHAPIHINOT e devis cRBRIBINGEE (Cess It RAESPRYV@YV®%s conponent in
P Seneasr anpESINSR Bk REGAREARED WtbobpNDBY Brporery
surface diftheteeeSdMe@thimﬂigﬂ.ni ng the P e on an ouner
Figure 3 shows one embodiment of the housing with the wireless component in the recess
and covered by the second piece of the housing in cross-sectional view.
15 Figure 4 shows one preferred embodiment of an outer surface of the device containing the
protrusions in perspective view. v
Figure 5 shows one preferred embodiment of the present invention mounted against a
surface to which it is to be bonded in perspective view.
Figure 6A-6E show other embodiments of the outer surface of the device containing the

20  protrusions in perspective view.

DETAILED DESCRIPTION OF THE INVENTION
Figure 1 shows a molded housing 2 with a first closed surface 4 and a recess 6 for the
receipt of a wireless device (not shown).

25 Figure 2 shows a wireless device 8 in the recess 6 of the housing 2. In this particular
example, the wireless device is a RFID tag and antenna assembly although it could be any device
that uses wireless protocols like Zighee, Bluetooth, or WUSB.

The recess is then sealed by a cover 10 preferably formed of the same plastic as the
"housing 2 although all the cover 10 need be is compétible with the plastic of the housing 2 so it can

30  be sealed in a liquid tight manner to the housing. The cover 10 of the housing can be a separately

molded or pre-formed piece that is attached to the housing 2 at the rim 12 by heat, ultrasonic or



protrusions in perspective view Figure 5 shows one preferred

enbodi nent of the present invention nounted against a surface to which it
is to be bonded in perspective view. Figure 6A-6E show ot her enbodi nents of
the outer surface of the device containing the 20protrusions in perspective
vi ew. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1 shows a nol ded

- housing 2 with a first closed surface 4 and a recess 6 for the receipt of a
Wi rel ess device (not shown). 25Figure 2 shows a wireless device 8 in the

t hi.s rti rel ess device
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uses wir ‘Prlo%édt@b@}@@ﬂh@mf@lé&@d&lc@Eﬁ’@recéﬁls&%h@@bi\m;e@tron WYldRB. The recess is
t hen seal ed %, a cover preferably forned o sane geastJ c as the

housi ng 2 al t ReRgEblapne auri@e@i)tb@devm aﬁb%@eo’@stplgseéé%ﬁ&?ﬁm DRUEIAG 2 A pl ast i ¢
of the h%q!rgaceﬁm &tﬁeocfgér ga@ﬁ{éwﬁﬁ @q%?é 4%@ th.@ nStahde B byl eea% N hdsO the
ou nol ded or

housi ng e cover e a separate
pre-f 6r miwb ginwoaprothaions fertreaomieahdttbese p@tmmnmsﬂ&gxt@daway m the surfege by heat ,

ul trasonic or i brat,ion I di adhesi v vent, . n d the |ike.
Al ternatively "b\tﬁ%l e, QW@PB"EFFW’QH% ogun g gﬁ?rﬁgg{yﬁﬁ\&@%ﬁ@ Q'g#ﬁ%]%e wirel ess
devi ce ampebiriSeRIEA Bl Cafwoldywhith BAlah@C arsthélsan®. size, shapeRind biheadihensiond e

surface of the device, either the first ¢l osed surface 4 of tpe housi ng 2

or a sur flaeird growision|aB &t ferant sizasand ok dimensiens; i s gmbqdimenh bk heigh ¢ ance as
shown it h§ichdie SR &le drtkviBPsliows one to place the encapsulated wireless component (not

10 shown) in the housing 2 against either a flat 18 or a rounded surface 20 of a device (not shown) fo
which the wireless component is to be attached, as shown in Figure 5, and still maintain good
contact and center the wireless device and housing on that surface.

The wireless device in the housing is aftached to the surface of the device on which it is
mounted by any conventional means such as solvent bonding, adhesives, thermal bonding, such

15  as by ultrasonic or vibration welding or by radiant heat or inductive heat of the plastic of the
protrusions and/or the plastic of the device.

Preferably, the protrusion are made of thermoplastic and are bonded by an energy based
heating such as ultrasonic or vibration welding. The protrusions in addition to being stabilizers or
centering devices also act as energy directors and preferentially absorb the energy at their

20  surfaces adjacent the device against which they have been placed to form a molten thermoplastic
plastic bond between the housing and the device. In this embodiment, the thermoplastic of the
housing and the device to which it is attached must be compatible and be capable of bonding to
each other. In another embodiment, they are compatible and one has a lower melting point than
the other. In a further embodiment, they are compatible and the protrusions have a lower melting

25  ‘point than the device surface. In an additional embodiment the plastics are the same.

The protrusions are further distinguished in that they are the sacrificial material used to
mechanically bond to the mating surface. Their dimensions, shape, and spacing can be
customized fo supply the sufficient amount of sacrificial material necessary to bond. This sacrificial
material is the only deformed component of the embodiment, where the electronics and

30 immediately surrounding enclosing material is not directly used in the bonding. Likewise the



5two or nore protrusions 16 formed on it and these protrusions 16 extend
away fromthe surface 14. In the enbodi nent of Figure 4 is shown one
preferred style in which there are three protrusions 16A, B and C, two of
whi ch 16A and C are the sane size, shape and ot her dinensions. The third
protrusion 16B is of different size and other dinensions, in this

enbodi nent, by height and length. This style of device allows one to pl ace
t he encapsul ated wirel ess conponent (not 10shown) in the housing 2 against
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mechani cajiyteypd to the mating surface Their di nmensions, shape, and
spaci ng can be custom zed to supply the sufficient anount of sacrificial
mat edPal necessary to bond. This sacrificial material is the only deforned

conponent of the enbodient. b%@éﬁ'nﬂ%ﬁ"ggl ectroni cs and 30i medi atel y

surroundi ng enc 03|ng materra Irectly used in the bonding.
Li kewi se the surface to which it bonds such as the outer surface of a

filter housin or fm%?gﬂ%% Su'tﬁegm 1@?{;@' %Q?o?metfofahgusm%%?r?daf|r8rObe val ve

or connector
closed substantlally planar inner surface and a first outer surface and at least one recess for

20  holding the component. A wireless component, such as an RFID chip and antenna is then placed
into the at least one recess. It may simply be laced in loosely or if desired it be adhered in place
using an adhesive such as a hot melt thermoplastic, if desired. A cover is then overmolded to at
least one recess and component with a thermoplastic to encapsulate the component and form a
second outer surface of the housing. Either first outer surface or the second outer surface of the

25  housing has two or more spaced apart protrusions extending away from the selected outer surface.

A second method is to preform a thermoplastic device formed of a housing having a first
closed substantially planar inner surface and a first outer surface and at least one recess for
holding the component. A wireless component, such as an RFID chip and antenna is then placed
into the at least one recess. It may simply be laced in loosely or if desired it be adhered in place

30 using an adhesive such as a hot melt thermoplastic, if desired. A cover is then overmolded to the at
least one recess and component with a thermoplastic to encapsulate the component and form a



Suitabl e thernopl astics include but are not imted to pol yethyl ene,

pol ypropyl ene, EVA copol yners, al pha olefins and netall ocene copol yners,
PFA, MFA, pol ycarbonate, vinyl 5copolynmers such as PVC, polyam des such as
nyl on, polyesters, acrylonitrile-butadi ene styrene (ABS), pol ysul phone,

pol yet her sul phone, pol yaryl sul phone, pol yphenyl sul phone, pol yacrylonitrile,
pol yvi nyli dene fluoride (PVDF), and bl ends thereof. O her shapes can
be used for the protrusions 16 sone of which are shown in Figures 6A-D.
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recess a conponent er m)p astic to encapsul ate the conponent and
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t he seco Qut er t
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ils tOdpr@ Ez@a;tﬁrttpkwumle&smdrr@ aﬂley/frmthéee!enmﬂi onfer surfaceuss theglevieevi ng a fir st

cl osed substanti a anar jnner sur i rst t f d at
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may S | oosely or if desired it be adhered in place 30usi ng
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over nol d‘ﬁﬂo e attigla%t e recess. It may simply be laced in loosely or if desired it be adhered in place
using an adhesive such as a hot melt thermoplastic, if desired. A preformed cover is then placed
over the at least one recess and component with a thermoplastic and bonded to it by a thermal
bond between the housing and cover such as by radiant heat, vibration or ultrasonic welding or by
20  ahot melt adhesive or the like to enclose the component and form a second outer surface of the
housing. Either first outer surface or the second outer surface of the housing has two or more
spaced apart protrusions extending away from the selected outer surface of the device.
A fifth method is to preform a thermoplastic device formed of a housing having a first
closed substantially planar inner surface and a first outer surface and at least one recess for
25  holding the component. A wireless component, such as an RFID chip and antenna is then placed
into the at least one recess. It may simply be laced in loosely or if desired it be adhered in place
using an adhesive such as a hot melt thermoplastic, if desired. A preformed cover is then placed
over the at least one recess and component with a thermoplastic and the housing and cover are
overmolded to bond the cover and housing together and to enclose the component and form a
30  second outer surface of the housing. Either first outer surface or the second outer surface of the



| east one recess and conponent with a thernoplastic to encapsul ate the
conponent and forma second outer surface of the housing. Either first
outer surface or the second outer surface of the housing has two or nore
spaced apart protrusions extending away fromthe sel ected outer surface.
One then holds the two or nore protrusions of the device against a

t hernopl astic assenbly such as a cartridge outer housing and at | east
partially nmelt the two or nore protrusions to forma bond 5between the
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having a firs L il ; iactibhgi$t outer
surface and a?hﬁ%eugezg ﬁgﬁ%&?@@éﬂﬂdﬁo@é%ﬁ%@&ty E%&[nﬂg%%%gmgér?q&gawlr el ess
conponenthe fermalfiroasded neciRRgular shapps simitbr éorthasaisbovingn Eipgedpl aced i nto the at

| east one recess. |t may sinmply be | i I ' esi, Lk it be
adhered in pl gﬁ“eh%é'P%ﬁa%?CS%éﬁkﬁg“?ﬁﬁﬁgsgé gAYl oy %@F‘%o“’g?e?g ic, if
desired. fiferBiAAN FEREMEIBOE ColpbratidhnBildrios, MbssucRisettdund Bonded the autee r ecess and
conponent with a thernoplastic and the housjn cov%r .arﬁ overnol ded to

| and
bond 20he serége pf timitferyhsating the prpiacties anhihe P‘B’S@%g’l‘@@d?rﬁéﬂ RIPRHBHBRL and form a

welder for a period of approximately 1 minutes while applying pressure between the two. The

vibration was then stopped, the filter and housing allowed to cool and the wireless device was then
tested and found fo be capable of both reading and writing information.



30second outer surface of the housing. Either first outer surface or the
second outer surface of the housing has two or nore spaced apart
protrusions extending away fromthe sel ected outer surface of the device.
O her nmethods can al so be used as part of the present invention and would
be obvious to one of ordinary skill in the art, 5 EXAVPLE A wirel ess
device, in this exanple a RFID tag forpgpgief read/wite chip and an
antenna, available from Tagsys S.A. of France as catalog item Ari oTM SM | SO
RFID tag was sel ected for this exanple. The wirel ess device had di nensi ons
of 14 nmw de by 14 nmlong and 2 nm hi gh. 10A housing having a cavity with
i nner cavi by dVhebinglgimed slightly |arger than the di mensions of the wireless
devi ce was forqred ; r : ' o s tested
before insert i1gﬁ ﬁﬁ%vg@ﬁ@%@ﬁ%% \ﬁgé?'eg%/el?cggra? érk;gﬁ ?d@éﬁgge\%lﬁ%%edc\%%%%gwﬁandhel d
reader avail abl e themowplasighkousing having a first closedssubstantially plarar inoeriserthceoensia fiastid i nt o
the cavity of the ROURDOLQ: ENFARSHERNE: nbilfig Hh RENGRM, ARG ERAM LN N e
cavity by an injection nolding machine. e '‘outér surrace ot the
housi ng opposit e tdmpomatretiedythinithiegecessdnd amexdrmdidee eovpraipehed todiresredens rfde f or m
of rounded,rectangul.ar shapes sim|ar to those shown in Figure 4. The
housi ng wgg pl ace ual%sior?g?ooegc?pﬁgépﬁ@w%op@t?r}gﬁqrvﬁrsgwg %%?J)sg%ﬁ? gfﬁhesurface of
a SHF filter avai habhg whereineitidet the P beterGarfazo biethd seoondfoutBi dulaveiotiae housing
Massachusetts and bonded to the outer 20surface of ter bey heat i ng

R PP

the fi
the projections affi W4RE MQEFERGS 908 §4¢ '"QP‘B?VJILOF@?‘? (’ILUL?E:?LWB‘F '

2)  The device of claim 1 wherein the two or more spaced apart protrusions act as centering

15 devices and energy directors for thermally bonding the device to the assembly.

3)  The device of claim 1 wherein the surface is an outer thermoplastic surface of a filter

cartridge.

20 4) Thedevice of claim 1 wherein the surface is a biobag comprising a bag formed of one or
pieces of film and having a central closed off cavity, the bag having one or more inlets and
one or more outlets to the cavity in a liquid tight manner, the bag been formed of one or
more thermoplastic materials and a device for mounting a wireless electronic component

being bonded to an outer thermoplastic surface of the bag.

25
5)  Afilter device comprising a filter cartridge formed of a porous core surrounded by one or
more porous filter layers, an outer thermoplastic cage spaced from and surrounding the
one or more filters layers, a top closed end cap formed over a first end of the cage, one or
more filters layers and core, a second end cap having an opening in line with the core, the
30 second end cap being formed over a second end of the cage, one or more filters layers

and core and the cage having a series of inlets to an outer surface of the one or more filter
layers and an outlet attached to opening of the second end cap all in a liquid tight manner
and a device for mounting a wireless electronic component being bonded to the

thermoplastic surface of the housing, the device for mounting a wireless electronic



wel der for a period of approximately 1 m nutes while applying pressure
between the two. The vibration was then stopped, the filter and housing
allowed to cool and the w reless device was then tested and found to be
capabl e of both reading and witing information. CLAIMS Wiat is cl ai ned:

1) A device for nOegMpoftdt ingl forite@ s tRIAGHIER T ApHERTRORRE hawird adirsttléded C e
conprising a thernoplastic housi ng@?aw ng a first closed substantially

planar inner surf 8iatarfialy Pangrinnet sugage and a st PefleEsung 2ad atleagiane BRessi®cess for
hol di ng_t he ComPORGiHg netolbsrhies iRk LAl GrEaRRIASAL ifih HehEsstnliBh N the
recess and an overnol'ded cover attached to the recess and housing so as to
encapsul ate the covepeiedcovarrfached inthe recessoand canrorgnt RAYBIRGESEs §F encensulbite thei ng;
wherein ei ther th ' : i t he
ousing had two. o ort ity oBukd ARF el it e SSARN MUISAE UERARONRL 1o
outer surface. Theelattedirore thefroup consisting oftteerfigst puteriserfacevenddive seeand ostersudate apar t

protrusions act a i i i : .t her |y
bondi ng the devi Cgft@%@&ﬁ@e@@g@%h%/sﬁﬁq_ﬁrgr%aeg{;ﬁ%eg%gﬁ dé‘ﬁ@lgl%r{s%xg?\ﬁ({emrgeap’ﬁy We
surface i s an out the ottérennfeoe thaisei as centeringudeviced and ehardytdirectarafot therchgky.bofidirg devi ce
of claim1l v\,hereinFl the iurfa e I.S atiobag conprising a bag formed of one
or pieces of fil Sﬂ‘a""ﬁ nﬁ)aegisug%cfgtof, f%fosed of f cavity, the bag having
one or norle inlets and one or nore outlets to the cavity in a liquid tight

manner, the b been forned of one or re ther |astic materjals and a
Govi ce for rodit i 6 8 Vich  Erimg r 8P S sufice S adRETER FT et BB b 8" an
outer Ej her ][mpl agt i:c?lnéi:tbfﬁmgatﬂifsténb&mibta@n bé\(sjéléé:liﬁe@rcloééﬂ\dncepe@@dmltﬁeSi ng ]9 }‘i I ter
cartridge formed of a porous core surroupde .one or nore porous filter

| ayers, an outer ?’W@ﬁ‘"ﬁ’gbtl lady °V@étbe€m§b'§%&8tef‘ﬁ’ %naﬁgmsﬁvquawmﬁr{@'dtw one or
nore filters |ayefgywhan theRrsCdn@&aslartdpen Siorf, BdERdcad @hd éh dpbdrfidn ofthélbdly t he
cage, one or nore filters layers and core, a second havi n

, end cap vi ng an
openi ng i A31i ne wiaWRstieR® et first ¢nd, i@ easpnd cambringiadhed g it diiirg et ofa
second end of thewgagfg ariHseind BRY & the hibing béind 4GS todevi&eRcBdbN e cage
having a series of inlets to an outer surface of the one or nore filter
| ayers and an out greip caesisiea @ fitef eapeifiee A p#ANd A Seqend digpeeahls camygcteratpe eannedias a
liquid tight manngl; i i 1 roni c
conponent bei ng b%’gggg?agtétaﬁﬁeﬂet gfro%)b alséflé@Q@S@?ﬁfg@%fﬁﬂdﬁh%&gﬁg, t he
devi ce for nount i meunéingsd wikelessselectspriccoompanient is hoodrd dnethermoplpstigsuriecarpétheof a

t her nopl a?bi C con&(m%%%a th'tﬁ* ng having a first closed substantially planar
i nner surface and a first outler surface and at | east one recess for

hol di ng the conponent; a w reless electronic conponent retained within the

o as to encaplur SEaerso BT Bk RN b A PR BERAMANE SLRRES o7 VRe

conponent housi ngsamptigmesians taviagia firstead srellacsetoad edd; atubindneavigy a it endasd st i ng of
the first outer surface, and the cond outer sur e of the onent

housi ho- has two_ offciiiea Sfdeetsp s B Biflafried AR sRtont SR BE SFHGM « ne
oEt er ﬂ” fzgc edt hameﬁuebraoaﬁe sedridend sfthedebirigbeing ];amﬁboed?r@y octhdre thediopladtior )
thermal |y bonding t evice to, an outer surface of the cage. 10 The
devi ce of of ai m TSRELaRoCR I SabiRne if iy &5 fu By o« Yeshndes srmilimory
havi ng a connect ognelbambr daribld bakgs andaitciewtd fefmdtiating Revirsledsertionklcymsoneaed and
opened to the environnment, a ownstream of the first end having a bore

body d :
t hrough whi ch f1 uPd198ed9 @ feeRpPiRie RUrerRO thesapPiBdefYce i n an open position, and
a second end on apportion of the body 15downstreamfromthe first end, the

second end being attached to a tubing at a first end of
30 8) = The device of claim 1 wherein the hnumber of protrusions is at least three and at least one of

the protrusions is of a different size and dimension from the other protrusions.



the tubing and a second end of the tubing being attached to a device

sel ected fromthe group consisting of filter capsule, a bag and a second

di sposabl e connector, the connector having at |east an outer portion fornmed
of a thernoplastic material and the device for nmounting a wrel ess

el ectroni c conponent is bonded to a thernoplastic surface of the

20connect or assenbly, 7) The device of claim1l wherein the surface is

di sposabl e safpl i Thjdﬁ@‘?ﬁ%@alﬁé\ﬂhﬁ@'“ﬁ‘eé‘ﬁfﬁﬁrpfr@trﬁﬁ%{ﬁés 3 lgdst Hgpeand airleast aap gf and a
second end, at Ubfh@ﬁrofﬁﬁ}bhé‘gof% &ﬁefeﬁf&z@'ﬁﬁh d?fﬁ&s@n ?%@Qh&@%rué&h@ ahd Witeifnd Of

t he tubi ng bei ng connected he second he sanpl i ng 25nmeans and

t he second end of the pize Qndld?ﬂﬁgﬁquiéISﬁQe%@ﬁW@éheeﬁmUP@f@ﬁ@g@f|efmﬂ‘r@dthh|§htnopl astic
sanpl e bagg so as to establish a fluid path fromthe first end of the
sanpling nmeans to the one or nore sanple bags and the device for nounting a
wi rel ess el ectronic conponent is bonded to a thernoplastic surface of the
sanpling device. 30B) The device of claim1 wherein the nunber of
protrusions is at |east three and at | east one of the protrusions is of a
different size and dinension fromthe other protrusions. 9)The device of
claim1 wherein the nunber of protrusions is at |east three and at | east
one of the protrusions is of a different size and di nension than the other
protrusions and wherein the size and dinensions is selected fromthe group
consi sting of |ength and height.





