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W RELESS ENABLED DEVI CE CROSS- REERENCED RELATED
APPLI CATI ONS Thi s application clainms the benefit of
U S. Provisional Application No. 60/873,712 filed 5
Decenber 8, 2006 which is hereby incorporated by
reference init's entirety. The present invention
relates to a product and nethod of making such a
device for encapsulating a wireless conponent and
securing it to at i e of a desired
device. More part\pg{#g%e@%@iﬁ%r@?és to a product
and net hod of making such a device for encapsul ating a
onent.. _such_as_an securi ng

o mor BB S REr B B ATeD Ar Pl 5 vt o
S Uth;sa%R%K &5%[3&% t%é;e@ﬂébﬂﬂ S GRARINS! Aptaﬁc@iizﬁmoa@mbﬁah@ filed

like | NVENTI ON Due to many factors
Deqembenﬁdmg whiake rséla@b)dmmraﬁd byveferercetits eigreont r ol and

SO Bl oo BE B o AR Lo A5 P

encaafatifg aowitbless cohpoment andsecuriognit toa tieaheplastic surfadee a déstred device.

d | d t fi t
Mo pereNe rieEs B R e bel§ ﬁwwcéﬁﬁwe@r@ew%ﬂ*ega

wwe?éé§ Borﬁp%n&ft I50)éH d3%n R?imté@\éhd’ébcuﬁn@%% a thedmeblagtic sufab6f d dégired
bar-coding are used to transfer this information

demsmﬁéﬁ@fﬁf“ﬁcﬂﬁpé‘ﬂﬂ% biehag@ad e lk@ges and ot her products
which are wholly in the fluid path during use,
adhesives, inks or any foreign matter are extrenely
undesi rabl e as t B&GKGROUNRAE AHENVEANGIGl e 20 matter
intﬂ the fi %I Frlo uct V\:hié:h geds tF be |6§ntciéi edéti'
qua Y‘%‘Pi"@ﬁb’ 3y PR TSRy U oL MATASUrinaGeny ocamentation

systEhe! I6tftaceAbiRin Hage/df gk A Gtem AfRAtTiCATBH, l@uﬂ@n@g @qatenterpdcific
preferred to identify filter cartri

infoppation sueh a3 eatajog nurpe, lpkand ﬁer@@dqnﬂﬁcaaqmorﬁ@}fﬂ%mﬁ%a%q ly
cong)%ﬁéﬁt ﬁ‘srég.lr?”(ﬁél{fgocg%}(‘”tuﬂénttyGié(chhlﬁuésréﬁ&r Lﬁtiﬂ@n noravieS laser marking,

rocess is s ror because avung S
labeling &ridduat-toding areeisel] totransfes thisrisforsiatiandancusfomets.  Because of

* r G pariah o bl el Bt GaE indi2ind e blsda o e
adl‘ﬁiigdsgiﬁlésl or ?lﬁel}fgz’egnrﬁaéﬁeg afﬁé!rr]émHWdesIrﬁbI@adlﬁéytrmy Iesmbf extritteble
ol e AL N BB o SRR e BT et GO oh it y
renﬁ?éH) rm&@fo%oeiﬁ%r%ﬁ#gea?ﬁ Iésﬁﬁﬁb?l%ﬁ’éi’@ Eurfehtl Cy%)?éf@reﬁ Y&Serﬁf?@hteﬁl Bartndges

ant enna | whi ¢ are nounted to a card or other
Unforiumetelyathie regnices dheraad aser jo raanoallysesd andwiite dovespas Xsy in nformation.

e et e L
Becaddwast nwreiser ofdithed b eartnﬂmmedé to aei tnméd/temugiﬁrpmilngl hyltipleused e
fluid path renains. adhesives tend to

Addi
stoggg%? Posg, gqstqrqefﬁear%lm\e aP% X’%m ng the tag and
makiilsk BEviRRES tags RMPASTRID fég?fs‘jtﬁ%eﬁ}g 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.
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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1 Recent advances in in-nold |abeling conbined with
wireless identification technology offer a solution
to the problemby elimnating traditional adhesive

wi rel ess tags and enbedding wireless tags into the
device itself, isolating it fromthe fluid streans.
However, the tooling to nake such a change is costly
and needs to be specific to each part nodified with a

eSS RSP P BB By e
a sohu%rﬁtb the%fﬂb}éﬁﬁbytehhlﬁamg e&ditonal Ayhepiv@wiraliss tigaandembeddieyireless
wi rel ess .device, such as a RFI Dn%'a or Zi.ghee de}(/l ce
tagsrisp e deviosisels splating itéom dedid gtreapsmblgRye é{ﬁx}"qos@ to make such a
a0 78 e St 0 el R ) M o
andlinplesientptiors t o be attached. Subsequently, the tag
assenbly can be bonded such as by thermal bondi ng,

sol vent bondi ng or adhesi ve bondi ng, onto the device
as is well knovvn BUMMARY IORAUELINYENTRORT er abl y one

f f .h i has, .t . f
o AP P gt T 58 T ponis o oS R e iR S hheless
devicd) SudhUHIRFD faq o Zighed Géﬂ.‘lc%%ol&éarrﬁo SpBifafmabding formae skany
pr ‘ot rusi ons act as energy directors that

thermopiastic material whigh isserorsgible with fu@, eiastrt: aigfial otthe dgyice ?fbwmqhﬁ@e tag
and?@l#s rdat?sntg%% hﬁ@hed' %{Jﬁégﬁ{ﬁeﬁw fhe 4 iegncbgrfc?fi Bé'gqnﬁébss@ﬁ §s°?y thermal

ssa I Cl
bonﬂm, soresmhionidiogbr adbestva bbnding antolthedayicel as ie svell knoivs intthesindusine

oS BB SRR o BoBRER U B bl Blofysers wi
centM &Rl RS the @E4AAER BMh@ﬁbu@mg‘ﬂé'tﬁd deviee Mafe mf@dblst titfese POtriions
further advantage to this device i

- act gﬁsﬁmmﬁif@fﬁfﬁfﬂ‘fﬁéﬁé&@ef?'ﬁ@@ ngiteq anghuged ta@ttacg NS HAIa<o e dlpvie.

In aﬁ(ﬁ@g, t[w%sg%{ogrgg&ﬁ%% foth e Rk 'of’tﬁe Pééeésﬁﬁ%ﬁd?ﬁé@hia[&al%%@ﬁa‘h|cal

hese tags w nee be in the fluid
attadmudnt and having a uni versal means of attachment with

th

ar e SRS et 5B 1R Eorpn R s o W b and e
levedge amebeﬁeffltstohafd&mee}&biogy mmﬂt@dembpdaﬂ:tsby an 25

ener gy based heatin sucr‘_g@ g tra oni.c. or_vibrati,

wel A" advietags Bt dbigns hek hexeeneralingiyeiets trasfibpraviden
cusfbg-ﬁfs%tﬁ Peal lﬂﬁé pfo @%ﬁ%%aﬁ&ﬁw@r&’c@(pgﬁétl@tseﬁéé%' ifito e 'tafgaﬂ%%e tags wil

acent devi ce agai nst which™ they have been
neeg Itmheemthe @um pativend hashg 2univeraal meaos afsatta@mnta@m ithe fewastnew

B IS T RS D8 ABIB80 °c)' The e an e
devinoge &émbodiricatthi brotresiaat tieciegd of thersibpldstic endrgoaltdnbiédebyaand
eneg;mggﬁp b%ﬁg (s)tﬁqqgg Ug ﬁictop viberglfc:)lq w(e)!tdtjgrg.r'lhe Iprrt])trl?s[l]o%ts Q& s 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

compatible and one has a lower melting point than the other. In a further embodiment, they are
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30 conpatible and one has a | ower nelting point than
the other. In a further enbodinent, they are 2
conpati ble and the protrusions have a | ower nelting
poi nt than the device surface. In an additiona
enbodi nent the plastics are the sane. Suitable

t hernopl astics include but are not limted to

pol yet hyl ene, pol ypropyl ene, EVA copol yners, al pha

corrﬁ%ﬂg'cé;}? 6@%&’[@?&3%%\%&5@ g@ﬁgﬁiﬁfﬁﬁ ihsag bhgﬁé\nce'\%%e In an additional

emmihmmrmqﬂastmmhasamwl on, polyesters,
Sg {%gﬂ%&érh{oﬁﬁgﬁ%%c @g{%ﬁéqr%//{lcg ﬂﬁiﬁ’ﬂ gqégaﬁ)ethylgﬁé ¥§1§*p'r<§§>9|°£‘ee EVA
copaﬁw@ %ﬁxbaéﬂ#s ahwrﬂ&auo@eﬂexc@wyydefsnpm MFﬂ, poiy@érbmtenwhyl dene

uorid , nd bl ends t her eof

copalgmers wh éS EZV@ m@&x@maeswh anwioa)mowmerﬂ @Wle@trt@zbﬁtaalpmﬁswbene

B8 E PoERATR. neRERTRRES olfertoiond behthenyRuBRAY o agryonivie
polywinylieérefaonde fp)dite rand blbmdstlhe&ofecess in per spect ive view
Fi gure 3 shows one enbodi ment of the housing with the
Wi rel ess conmponent in the recess and covered by the
second pi ece of the hpuURHBEDRAWINGSOSS-sectional view.
15 Figure 4 shows one (i)eaeferre enbodi nent of _an, outer

sur Figere 1showsradpopien pidee deyine eaniAnY teecesy P PETBRSIYSHEW: 1
Perg @J‘r‘&ﬁ SRS ?'p@r’ﬂbn & kr@‘dbﬁceﬁoﬁﬁﬁh‘\? the e dy Al Bfe"wieless component

enbodi ment of "the present invention nounted against a
in treuedessio peropestiMesiewi t i s to be bonded in perspective

o ur Rt S1OVE RSB b Hn G G e VRIS oD B e Rbess
andllo[liK/a@ﬁrrr blsfpl%cs‘eborﬁ fi:b@&ﬂthe([f\l?gsﬁlguﬁao?e%géﬂggﬁ%@\l OF THE
i riEguref 188 St S baider] Of acaviec S eres tftﬁr&*swcer@?l@inwe the

prol‘ﬂ]cswﬁ‘? iWoERpeR e itdYi ce (not shown). 25 Figure 2 shows a
Wre s device 8 in the recess 6 of the housin '

. In
t hi Egmﬁ showa oag prefescesranbedimentf the preseatisventian; fa@nteg agginst a
al though it could be any
surlgigevtpwh‘ag %wbﬁ&é@\?\ﬁ E@ngg%t ocol s li ke Zi gbee,
Bl ungeGA&BE siowiitisBembddimnenis oéths olitar stiffeea otbadiavide byntaining the
ferably fornmed of the sane plastic as the

pmﬁ"@l?gf‘\q@er?ge&ﬁfeﬁ@ﬁ’gh al |l the cover 10 need be is

conpatible with the plastic of the housing 2 so it can

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).

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 Zigbee, 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 compatible with the plastic of the housing 2 so it can

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
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 surfaegsiadigeenivie deviceraginshulhieh hachavebeen @

30 be sealed in a liquid tight manner to the housi ng.
The cover 10 of the housing can be a separately nol ded
or pre-forned piece that is attached to the housing 2
at the rim12 by heat, ultrasonic or 3 vibration
wel di ng; adhesive, solvent bonding and the |iKke.
Alternatively and preferably, it can be nvolded
directly over the wirel ess device and recess such as

iorgoo WS B slveM Foncio S e e atsplied he BRedbly. 1680 be
molbéﬂtﬁrbéllg o?erﬂfe mﬁ?ele§sltfef/|€é3®d1éceé)§ subih@s @Wﬂlorﬂ;ﬁoimﬁg shown in

Figure 4 (in this instance as is the cover

14) Prafgesbis, qnmurfape wieedew%zem@sth@ ﬂ@t CiQ§e¢ Yirfaeadt & thejhousige or a
surt%&eﬁ%f e ‘%\fepﬁj é%%ﬁc\%rﬁ Epﬁr@ ng ﬁﬂ?yb(sté B Bin & Ktieofer 44 has

odi ment mn one preferre
twosot wbre pratrusmnsdﬁ formheskon aiaané thebe mrefrusionsotbraxtend aay fom, thessusdans 14.

q e
ot o e hafiBrG LA R Sedfrtng e G B iR el PF
pmﬁﬁ?&ﬁf ?ﬂeﬁtaﬁd e Qw%gffuh(bh heg ?]rgi ({Tgrgﬁeﬁam%_ ﬁlltd;] slgdpla and other dimensions.

e
Thei RGiBPY KRS ehidieeD! sgﬂega%othﬂé%&waﬁslu i atbogirpe) it
anﬁ&l’éﬁo NERs ﬁéB?Hev]tQ aftiHRYAe to r@c& fee gﬁllaﬁ?&i v@re%gé‘éoﬂfbbnent not

er a flat 18 or a rou surf devi ce
shognidn the lhom)g 2tagainshaitheta fiah 48 warreundsdsswmqi?@wéﬁdewcs {robshiewn) fo

whlgbthgﬁpei%ﬁfﬁqoﬁgﬁgq %@@tl’: r%#ra% samo\n{n‘;}ﬁ gigirggle%pd g@f rggrh@élﬁ'good

contzoLaht Benterthetinelesssdevit@aral. holsig onitratbiefase. devi ce in the
e S R

moﬁ’rﬁéa"rﬁ% QARIGHA mEHE Sifth 48 SolvehtRh a@@éﬁ%snﬂemﬁ%hdmgl Buch

by ultrasonic or vibration wel %ralant
as bveéttasmc qr Mibinatian weldingeaby rediant heat r Ia@tCtl\@ heat of fhe plastic of the

p""%?%?e?@éq?g‘? pﬁﬁt%/o?fheﬁg\fr‘c opl astic of the device.

rotrusi on are nade of thernoplastic
an dPrafeeablyah@Iprdtnks;on are rmde offhermaglasdic ardesg bomgedsbycan eaergy based
oni c or. Vi

realpgeE By fasoTie BT Do BHG LiethusiOritin Biftoh 1 efh0 Bihlers o
cerﬁénﬁg’de%bs a0 a%f‘@@mﬂdﬁ&@h%& ptﬁféﬁénwlﬁﬁ&bmﬁé ahletgy agthsior b
t he ener at - their 20 surfaces adgacent t he

cqddo fogp m!tq%ﬁhqr@pplastlc

R A

housing anditbeigevitg teawhithtithiseattdehed amsitixe compatible iand hescapabiesaf hendling to

cad PR MR ReRPRA o efipaii g S B3 BE b B O

the@ther. hasfughet evisdineRd, theygre b@hpmblé b\&hhe proteusiohdieve a loweamelting
further enbodi nent, they Este an% t he

poikythan thecdeyprssuaspelnan ?@ﬂ)@@ﬁa'ﬁﬁlp?qffﬂ‘ij‘“ 2@ 55 ARENG /IR t he
dev e sHiEib %fuhﬁérﬁ@tlr@ﬁﬁﬂ'\eﬁ'wptﬂé}'th e AR é&Eﬁ?klaFrﬁﬁenal used to

pl astics are t rotru lons are further
mecfiegicalip oriddinthe matingtsuefacet Mlagjr damsuomsesf@a@ rend $periag can be
cusmfzeed 'toagupfﬂ? f?ﬁg sliftsient amount of sacrificial material necessary to bond. This sacrificial
material is the only deformed component of the embodiment, where the electronics and

immediately surrounding enclosing material is not directly used in the bonding. Likewise the
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mechani cally bond to the mating surface. Their

di nensi ons, shape, and spacing can be custom zed to
supply the sufficient anount of sacrificial materia
necessary to bond. This sacrificial material is the
only deformed conponent of the enbodi ment, where the
el ectronics and 30 i medi ately surroundi ng encl osi ng
naterlal is not directly used in the bonding. Likew se

sufegit e Efonds Tieh Salbe et 8T Menounats e ol g bobag

or akms?@s%ae pRbe, &alolé SrROFREbAS Rt a6fermed of digorei, connector s
def orned or distorted. Suitable thernoplastics

i ncSuilakle ermoplasiicsipeludeib areppt{inited &9 RRYeiylpren ROlypropylene, EVA
copﬁgtjtn%r?, lrag)ﬁéf bIEMS ancﬁ?(@talloﬁéh@% eEFPﬁi Wﬁy%& aﬁé hlate IRy

ené copol yners, onat e, vinyl
cop&ym@pmlcy e P¥C, polytmides SRS rploh,ynamm awtorlnlrlleé?umlemtyrene

0 B SRR PR SA B g e

polyRinylidereeinyide (PVORAd bigtds\ieedoy. | oni t rl le, pol yvu nyI i dene

fluoride (PVDF and bl ends th r can
be YE¥Shanse cwﬁs Lﬁ?dofprrtb%wetﬁgswﬁ% B\r% %ﬂr% Figiyn-
fi
D. 'I*h@¥ ﬁprﬁﬁneéﬁa tll}e[DsghSEQ@Dg AdT‘él% 1 gﬁof F%hre'%;k wa, g%?%%%Boﬁyré}mds

16Fpf Figure 8€ or regianguigForefuar ‘gﬁq}cé Fzgqre@ﬁ) Odet shapgsl aag cepbinations wil
o QB Sl Gefirgle R P UR T ARsHARoRBL on

protA&uoaﬁ)wute in ﬁaglﬁe 6B asiC héreanzonly 2. h@meecouldralsb esefﬁ protrusmns as shown
r ot ons are on

i PRGBS R30S ot eiuons i bt st o eoufie il e S onfinary

SkmFﬂ,ggé@_ 6E. Qther nunbers of protrusions can be used
and woul d be obvious to one of ordinary skill in the
art. 15 The device can be made by several nethods. A

fi rﬁ{eggﬁ J}gﬁﬁéﬁaﬁ&g’%&gﬂ%@h@d her nopl asti ¢ device

ousin avin irst closed
substantlally pl anar inner surface and a first outer

Cor RGP e B o RSt ce Gimef LRy

clos2B dub%ﬁh@ﬂﬁﬁaﬂaﬁmhé?%m'fa@é aeshirstiombosutiive a8d atl @Bdne eatess for
recess. be | aced i n_| oosel

holgirgdthe @mppmenbé walﬁ%srcealpwnwtab as am%FIHthaﬁf\{de&w?@@a iy éheg plappd
into%e a?te'é&toné'n%k%fe Jhﬁ%ﬁﬂﬂd lhéed in Iéosglﬁr‘ if ®ired/t c})%%ﬁéred i pIace

t'hen over ast one recess and comnponent
usmgl anfadizesivi euchap b hettmiet theomaplastitpif dasisede Achiver is dhep ovesmeldedid at

rma of
o 85 B0 BB RS el B Bl B o
secaf dued _surlam dfat® HowsngoEitheirst ostpesueisbe@p the sedondoutarsirtaes of the
ext endi ng g/ fromthe sel ected outer sul:'fatfe

housing has two 6r 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
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
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A second nethod is to preforma thernopl astic device
formed of a housing having a first closed
substantially planar inner surface and a first outer
surface and at | east one recess for holding the
conmponent. A w rel ess conponent, such as an RFID chip
and antenna is then placed into the at |east one
recess. It may sinply be laced in loosely or if

secQt eGPt e RSO or T PRE BnEce BT e ReP Rl Riaial e
houéaﬁg R &b &‘ﬁ%\‘é@bb&@‘éﬁérpprbthﬁwﬁé extenBiAg hwa)MemtiRCRREte@Ofler surface.

onponent wth ernopl astic to encapsul ate the

Onedmmweme tenel g RIPEISIENSSE dsieigvien Againstaiharmaeniasty asperebly such
as J(;Eéti@drgg GutetHob iy anﬁ' Lléést ﬁa‘ﬂﬁa‘ﬁ{ méll’tﬁé %"or ﬁ’iBre Fb?rus?&%%‘ﬂrm abond

surface nmor e spaced
betvegea thie thg@rrodplastid asmt&wandrmnmgmapmyc wrotmslonmf thealewes. ed

out gr. surface e, then holds the . )
or o P& Sio oL neoRestE yifos hd B Balig s cosec
sub@tﬁrﬁﬁllvqilaﬁarsmhsurfa@e dhd @aifst dutel Garfa0el bRy at Rastdha@cass tor Adlding the
| east partially nelt the two or. nmore protrusions . to

compaReRt A WSS comBRElesish 8Han RTIR i Bidaptenga ig §'6B pigssy infx e at
leah Br?%r&%@é »‘JI‘RI@ 'sﬁ}ﬁﬁ fh@ wadoﬁrcHﬁa'r %Ql%n%f/eﬁnﬁl@edjt@‘fdeca‘?ieas‘f\oﬁehﬂeééés and

ernup astic device forned
compomt with a'tmrmn@asac foieneapsuiate the domponers eachoinad segorsi cateasurface of

the g ﬁlﬁ gl%f cgqjea}ﬁgr{ag? éﬂdﬁetsstﬁg&ldtog{r% ﬁé eHf ﬁl&ﬂ&%mgthaé §A3F more

spa@elsdmp@mgﬁlfrusmﬁslaltendﬁg wvay%m[ﬂwe:ieiepteanmmtfm ofthé devichen
pl ac

d t t t
P ok ROHtmethoct B ererors Ao oRAN: SAs AT ¢ Feibigp hpvilgdy st
closed §ub‘sf%ﬁt?aﬁy’5 1§’fﬁF’|nﬂ<=9 s&%@&iﬁﬂrst%tbﬁuﬂa& hgd aMEdsEsHb reeedsdor

encapsu ate t he conponent and forma second outer
holdingrthexeomporent. Awdrelagspompeentssuch ag arf RFIE ehip gndeantesog is fee plgeed

into A[Eé aﬁe%ét%ﬂéjre tseft ?3‘(‘&5@? fie @&edtlﬁl%o 8(‘1‘)?# H&lr&ﬁ?bet é(bﬁer@& in place

aced apar rusions extendl ng rom
usirjenedlissile suchas a hmtrrrfeﬂdmrmﬂpl&tmeif disiredc & premrmextnwer igtherptated

is t f t.h d f d, of
ove B el e ey o CPPEnt it & B oblsSE A haIFed By B apermal
bonkd 'BEtRBerSthé ﬁ@@lﬁ‘g aitictoder bich sk bpratiant heat! vikgten @nﬂira@bn;d Wekdiig or by
one recess 15 hol ding the conp onent . E@ﬁofthe

a het el edhesive orémﬁslﬁe @@n@iwepﬁm qMepHept %Jﬁ éorraﬁtsemaovtgr s
ho@ﬁ@%ﬁﬁer f srﬁu‘ibr‘é@ﬁc@&r theB@EAnd Q0Er SUREE DR the h% Eﬁgﬁaﬁ\l\lﬂ’et Hor@e

o0se IT desired 1t be a I n place
spaced apgrt pmtrmﬂneextmdmg awdy foom the setectedoliter suaservbibe devicec, i f

e LS B B A byt
clos2@ @uﬁ%@ﬁﬁiﬂﬂ %Ié[?é {?g?r*@gﬁagﬁ hlgtlga" firgtloutebsrfecelzatl weest drldeecess for

b di
hol@mg {ie EnRGERRL. & Wiekess W@P@E“b?”%bég & Rab Rgﬁfad %{ﬁfﬁﬁ\gggﬁ)@" glaced
mtottﬁ@atlléagt%n% féc@sréc;t s sitp ﬁ b€ RERAR RBLelARY d§é%cm Be ms@m place

uter surface o ousing. Either first outer
usingLanfaglbasive suchlze abetcmﬁit@ecmp@stlcs (idesiress Agrefarmed enyerds thep placsd

L L o

overmolded to bond the cover and housing together and to enclose the component and form a
second outer surface of the housing. Either first outer surface or the second outer surface of the
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Afifth nmethod is to preforma thernoplastic device
formed of a housing having a first closed
substantially planar inner surface and a first outer
surface and at | east one recess for 25 holding the
conmponent. A w rel ess conponent, such as an RFID chip
and antenna is then placed into the at |east one
recess. It may sinply be laced in loosely or if

o5 bR S e P s A P BB o e

of the@¥ide. i S then placed over the at |east one recess and
co onent with a thernoplastic and the housin

d .
her gieiods saB Ak hajisad BoPaaH e pieeert Bantonad Yot B Rgyious to

encl ose the conponent and forma 30
onehp&ﬂ%?%kd@gﬁeéﬁrface of the housing. Either first

outer surface or the second outer surface of the 6

housi ng has two or nore @mﬁg apart protrusions
extendi ng away fromthe ed outer surface of the

dewA WiRles§idviee, tmﬁhtslm@a}gpl@alerigltak?IOMed viveativaite gir andah attbrana,
resent_ i nvention and wo one_of
avaigaplaifrﬁlaﬁggsgfﬁﬁﬁ ofengins Ggies e RSO Pl e i Blected o
this g)@a EThd vﬂrere'sH v RaRliendioR¥df 4 hﬁgméé)ciymﬂ%r@bng and 2 mm high.

rea wite chip and an antenna, available from Tagsys
S. A havsingnaxing e cawdly wiit ianes gavity @mermna)slnh@NM@@aR#le@rmgons

| e. The wirel ess device
oftq‘%%@elg??sr@ﬁé?\g% &@Fd&@o&%ﬁ de by 14 nmmlong and 2 nm
hi gihe wilesh devitesiasdesteahbefor issedtian intoytheniousing iyrreadingdiel deyice with
ns slightly larger than the di mensions of the
ah%d'ﬁ‘{] G@ﬁqbieg ia?ér med of pol ypropyl ene. The
Wi T LhR8iSad @) in6ovaPnd irfS the Bavitpéf@ietholishsuetd rcapsulat the Wikgiess
housi ng by reading the device with a handheld reader

devige within! %@WYW”W%“O'WQ:WWGMS formed over and
| nt'ﬂ\etot]tgr éﬁ%&eéo‘é@?&ods tﬁ&@ﬁt d%@ﬂﬁ’gﬁc%H{aﬂB@thFeQ?r jections in

y an injection
the fwh df ragdedretamyelar éﬁaaescamlartoﬁwsé amwn mfF!guree4 housi ng

or ofte b iaas Rk teRB A meBtor T BLATR A e o pia
f||tesavandb@rfroﬁmmmr§dmm ofi Bllefitag Massachuselts andisungéd to theaater
suraes o e By beatadche HOPRIERS g dianesiia) WP ST Hirglondienal
welﬁ‘fo‘?grp?ﬁ %E?sﬁfom fa{e qurrha sv@ﬁﬁ;ﬁf%ﬁ PrisbuFe B’éﬁ‘?eeh%bqﬁ@' The

sur by heating t
wbrplm jwas theo steppad,dhe fliter and heusing aliiwer toswoalratidihe wel@ssaitew@ﬁwas then

tested andnfaund to be capable of both reading and writing information.
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wel der for a period of approximately 1 minutes while
appl ying pressure between the two. The vibration was
then stopped, the filter and housing allowed to coo
and the wirel ess device was then tested and found to
be capable of both reading and witing information. 7
CLAIMS What is clained: 5 1) A process for attaching
a wWwreless electronic conponent in a thernoplastic
device to a thernoplastic assenbly conprising the
steps of: a. formng a thernopl astic device fornmed of
a housing having a first Qia#4s substantially planar

i nner surface and a first outer surface and at | east
one recess for holding the conponent; 10 b. placing

What ey onent into the at |east one recess; c.

overnol ding the at |east one recess and conponent wth
4) tArrpeesploaaiaphingavireleazelgpiraniacanpopaat i GrifpoReIAStIGIRYICS 19rém

a ousi ng; wherein either
th gﬁ%ﬁE@?Sﬂg%ﬁ%@ﬁ@@ﬁﬁ%@ﬁ?&%ﬁs econd outer surface of
t he hausgorming afasmeplesticdeviomioenesipha balisiag havingarficet clossdons

extendin fromthe quter surface; 15 d. '

Ehe "t vo s BRI e Eite B & e AFE e 4y atFebiitecess
t her nopligsbidpg thaesaseabst, and at | east partially nelting
the two or nore protrusions to forma bond between

t he t herniaspp Hercpmpareddtibing alalgast PPRIee888r nopl asti ¢ of

t he devi ) i @ :
1% 6 o B BSOS sl okt o
process entapsilaie the Lompnaertiand fotrea sesatrboutes Surfseeefitiediousirg;

EERET T AR e ——
bondi ng Hab et WoR&spaded abdrepratsisiensBxiendidfawdl frdin ¢hemutec esface;

of claim 1l wherein the assenbl y’}fisé sel ect ec‘ frorp t}.he
gr oup dc dieing theryo ermase pretysiops ofg Igg ggaingt aipgringpiastic
cartrid | ' irfy thY. nk &GForm a bond
Govi ce, Bsey|foh'sREastBisRAelih X, 1 Bnord pstns 2

conbi nathetween thadresradplasts) asgamblyand dedrermpeplasticef thedevice.
wherein the protrusions are bonded to the

thernoplastic of the 30 assenbly through the use of

e aThegsutessadf el rwivgrein theetundber of @lotrasiand isfat leasttiinee. gr oup

3) The process of claim 1 wherein the number of protrusions is at least three and the
protrusions act as centering devices and energy directors for thermally bonding the device
to the assembly.

4) The process of claim 1 wherein the assembly is selected from the group consisting of a
filter cassette, a filter cartridge, a filter housing, a biobag, a sampling device, a valve , a
connector, tubing and combinations thereof.

5) The process of claim 1 wherein the protrusions are bonded to the thermoplastic of the
assembly through the use of heat generated from a method selected from the group
consisting of vibration welding, ultrasonic welding and radiant heat.
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consi sting of vibration welding, ultrasonic welding
and radi ant heat. 8 6) A device for nounting a

wi rel ess el ectronic conponent to a surface conpri sing
a thernoplastic housing having a first closed
substantially planar inner surface and a first outer
surface and at | east one recess for holding the
conmponent; a wireless electronic 5 conmponent retained
within the recess and an overnol ded cover attached to
the recess and housing so as to encapsul ate the

GP ENREor ABEhtiHPE W!re?esfé %@tfbﬁlc%\hﬁ{nemﬂé SuFfBceQomblitthg a
housi ng; wherein either the first outer surface or the

s edbefmopi@m@hougta@ having adirst elered Behsiantialy PlanasinpersurERce Anghadirst
%‘?sm%éng)@i QL4 U 8835 BEAGATY nt{@cr?ﬂ“l%ﬁ/en b QRIS

sur ace. evi ce
el emmporeniretainegwithrthe recesa amdmmwpioldsd caversattadmd @ the recess and

th | ast h h
C Sloutiia e Tosrerie Brcainfonenioni o A Srdofi€odte Sl ot the
out iRfssisd whérsif eitaelthatirsi cRRS burlBeortiaesshd bater adéddiohige hdusing
component; a wreless electronic corrponent ret aj ned

wi t S Va QF EnoFecpated apaPralIsigNsAXIRpfingavay JoB e nuieRsNiase t o
the recess and housing so as to encapsul ate the
conponent and forma second outer surface 15 of the
b uks devige fornimeunding a wiraless felecteonissbropanent td 2 harmoplestig swiase

oGPl Bambeys b0oihe g B S bR L IR B Sece
apadrid a fipst Otéreaifaen andat leastdne goessdor hbldingrhe b@nmuerera wireless
i+ QR e e RS MRS ot redtokied EQJek hgoned o the

as Seedak Ynd elsify so"ésftd érkﬁifsulﬁ@‘(ﬂe‘”c%mﬁ@féﬁt@n& foRe a%ecfohcﬂ iR surface
cartridge contal ned hin a thernoplastic housi ng)“
ute

t heof tnedmsmggwmn a]guraae selecied frer thegraup eensisiing obihe fing

h

ot T 2 She ol by sBleck BEpe B i s bt spafih apar
i N @rotrusigns ektentligdwaydmometie outen surfacaithatragt aseeemermg devieed af
i r et SeeRER P EATE beinsdf o B Rsted Lo na

t hernopl astic surface of the hou5| ng, the device for
25 nmounting a wireless el ectronic conponent being

8 r Avlier dgvica compsisie p filtes @arwd&ecﬁﬁﬁtaﬁ@dw'thlnr?dhejmﬂ@aati‘amuwgg ahe
; : {Ec[us@éj@’a;/ﬁlg Saﬁh'l PH2Rt rﬁezlg Mttﬁ'h@u@r{g ah&‘&&éno%fﬁﬁeﬁ@%rrc@i’ﬂﬂgé‘, an

ace | 'east” one recess
hol ont!atgattactmed anpotetoftthe fﬂtewaartmigemsa liglid ght manner, dempasingrieen

t thin th I ,
ac « et ¥iperioden g el ST BB amtnR B s Sl
encaRfphedl Koirlgendeanane @eimopRasticisafate of theirasiny, et dsvice for
surface of the 30 conponent haousi ng wﬁ%’"ﬁpﬁa surfac?

sel BeYNHED 3 wigiass plactigie aymRoBeNS baiRg fﬁ@%p Sl CRoRoasn

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 electronic component
retained within the recess and an overmolded cover attached to the recess and component
housing so as to encapsulate the component and form a second outer surface of the
component housing; wherein a surface selected from the group consisting of the first outer
surface and the second outer surface of the component housing has two or more spaced
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surface and the second outer surface of the conponent
housi ng has two or nore spaced 9 apart protrusions
extending away fromthe outer surface that act as
centering devices and energy directors for thermally
bondi ng the device to the assenbly. 9) A biobag
conprising a bag forned of one or pieces of filmand
having a central closed off 5 cavity, the bag having
I

caritypBRsEng Pteio A R cFBIEoPeEl S chflar Beviueg nd
of energy directorie@ thehmilyrb@dﬁgthecdevimteﬁieabsarrwyd a device
for nmounting a wireless electronic conmponent being
bonded to the thernoplastic surface of the bag, the

Q)GVA tﬁ@ba@ @émpﬁ'@iH h batdorthetof ik ©Bieceb Eidint gl havmgnmtramtosed off

bei ng forned a thernoplastic conponent Fou ﬁ
haveny. tae pagHheYIng-4n6 SB O UMY ARONBPT n%walﬁta.to theycRYHY In a liquid
su rtlé ﬁé‘ﬁagaoeéﬁ fﬁﬁﬁed%\"&f‘éror ﬁ}Hl’éfti?e?rﬁo%ﬂ’c MbtedaRPl a 8Bfce for
rec ing the conponent; a wreless

el ennunmguaomrebsqmawmnc costpanantiztingiboided ta thetheraoplesiic surtrceof
t hed .to th

oo (et pRbE S i Ao AR o AR ol kG 2>

OUttfﬁ?érmsplésh(?cb@pogén; Iﬁdugnglﬁs\mg adint cldsed subegmtsaﬂm?rer innea surface

surface sel ec ro e grou 0

71 rasd s isLuar Saps A At one BoSm o R Fohpnert ddigess

t heelé&?%ﬁﬁ&neﬁ%@!n@&wﬂﬂﬁhé l‘é@eSQ %nd@éo@erjaﬁa@lﬁ@féﬁtﬁb re&RE bnd

protrusions extendi ng away fromthe outer surface that
actcomponeatiousing g as hancanslata the cempangst aad foere & pcend yter surface

t hgorf Eﬁ%kbﬁﬁpo&grﬂ%{%g \@fere%é/ SfrGed s%leEtE@fr&Hthe ?fotﬁ% ?Jnsﬂsﬁh@ of the first

evi ce conpri si
carduter e@facd andreckecdnd autposudace otthe eorspmnercb bousing his/two nemae

nor e oro filte ers uter ther | ast i e
o perpRbrPTR e oS AR Ry Tomdte Sigr SBEERA s ofni g

F11 deqibds dnaxﬁé@ dirctbrd Ror fle@Rbdhbidly 8 Bevicentanbel s@aee ofane bag.
first end of TThe cage, one or nore filters |layers and

core, a second end cap having an opening in line with

@C on%F Sevgé E@'ﬂqn%ﬁ&?ﬂfér @d?tﬂcri{% 3HmB&b ¥ F a5 B s&??bﬁﬁde@ by one or

or - nor ters layers
andmere perouwfxﬂertldayerscargmtdn theimoglasticsage spacedfiroiniah@susroungling the

out e o AT Brert eyt s oS a e i s B A or
i N Rork ikt Eyeld B coraBadeesnd eR® caprdvify sheoperisy ”hdinie mmurmtooregthe
a wreless el ectronic conponent be| ng bonded

t heveaenslead capcelnd famaedtover a seRendreht 8f twgcagﬁ fpge afé(}?f%@ efSﬁ?VefS
o uéﬁd'c & afld WF Eé”d[e%ﬁn 4 §6ibS Y rHlxﬁs to%R Ulli’(@frbﬁﬂéce Beth& 8nef ? rdRilter

of a t er no nponent housing having a first
cl olays asdmmuﬂeﬂatmheqm ppeﬂmlof mﬂmonds&j\dﬁ@w@ Im@ bRuig tightmzanner

oS AR Pk BRI LG ebBl e

Wi t fefmoplbgic @es of i tbusiiny, the device for mounting a wireless electronic
component being formed of a thermoplastic component 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 electronic component retained within the recess and an
overmolded cover attached to the recess and component housing so as to encapsulate the
component and form a second outer surface of the component housing; wherein a surface

10
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30 overnol ded cover attached to the recess and
conponent housing so as to encapsul ate the conponent
and forma second outer surface of the conponent

housi ng; wherein a surface 10 selected fromthe group
consisting of the first outer surface and the second
outer surface of the conponent housing has two or
nore spaced apart protrusions extending away from the

3 u trsg{:e g@@@fﬁ@ gFoE;?‘Eonéﬁﬁfng %Eth& fj@tto%{é Qﬁfa&?ﬁs Iﬂﬁ%§et&{)ﬁ9 gﬁ@resruﬁé(ce
outcé lhesom;licaem hmfsmg thes twagemors snabyd apampsqtmsqble&tending away from

Fi B oA e B s BB Bplits PRI RE Bl B b i

t 0 thd\GevRE YW dh@UIEEdfaceofiietls @!ovvnst ream of the first end
havi ng a bore through whi 0?1 fluid may fl ow when the

first end id in an open position, and a second end on

ﬁg@@&edggénb dé’é J,'Eg)r &%@MbigéﬁPﬁbﬁMgﬁﬂginﬁécfb%N?@ affirsk §ﬁd vﬂf‘dﬁ can be

elng 10 attac to at
f i restectively closedtahdopened tndheaanuiroamend coedy msifﬁamqﬁ &etﬂtsbendg

e ey FHEERTH: a5 P SPAPEA AR M5t re

di sgeosndlzh¢orcapportion dithe boledonmnstreemtirom ttecfivst aigl, te sbead endereing
out er

o B tq b, 817 Tt a0 A LA By 8 e
bei :ﬂ@che@%‘g@@\nde%elba&j ﬁd&ﬁh@ﬁ’@b@éﬁwé@m@@fﬁﬂe%pﬁme b'b@g and a

connector, the device for nmounting a wireless

el esecongriisposeberpennedier, Beicoryestorhaung @feas! mmwhﬁpﬁloa&rm%d ofa
g?ﬁ%ﬁﬁﬁgstsg ﬂuld%héfgncf?ﬁfévleg fot mPur{tlﬁé a wﬁ%léﬁ @@ct%pﬁ%é brﬂ'bé Mg

nner sur er surtace and at
I ealaﬂwdme the ¢reemaplastiogortivo bidhengntdeter, drentayice for moenting a wireless

| ect nent tained within the. i
e R Gorgen B G AL APtk Somatil Bubtnd Ming a it
an dclé‘s@ﬂ"s‘%fb@@ﬁﬂali;}'&éiﬁr ifGkr S@adGarid® RN 6@BrSuifat @nd atfdst one recess
Egonent and form a second outer surface of

ohviing thecnompengnt awissless Rlegtropis campangi! éetaipadayd &@@eﬂ?q&ﬁs and
thear%v@% @Bkt didd ?)fthél'% sk bﬁoséo Herf hoﬁélﬁ%s%% t@éiﬁﬁpsulate

t he” secon outer Surface o nponent "housi ng
t wothe compmnmt smkferech sependtoufer mfamf tha@omwmemmlﬁglg \d\ﬁ@}n a

oo R Fard 6 RS o S8ha B he Rt B G B SR ouer
ot o ot o
ne e@i’l’ag 'ﬁ@\ﬂiWt%sqﬂaF%‘gat@ﬁ@S&%erﬁgg%‘@@ﬁ ﬁ’gj LREy A H%ckﬁg Phg

h anh?rgbaﬁyn%ohgﬁgf thé Mlémh@théﬁﬁﬁlﬁglc%&ﬂon 3t bR chinestbr. end of

t he connecte e second end of the
needl e and the second end of the tubing being

12) A disposable sampling device comprising a sampling needle having a first end and a
second end, a tubing having a first end and a second end, the first end of the tubing being
connected to the second end of the needle and the second end of the tubing being
connected to one or more thermoplastic sample bags so as to establish a fluid path from
the first end of the needle to the one or more sample bags and a device for mounting a
wireless electronic component being bonded to the thermoplastic surface of the sampling
device, the device for mounting a wireless electronic component being formed of a

11
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connected to one or nore thernoplastic sanple bags so
as to establish a fluid path from the first end of

the needle to the one or nore sanple bags and a device
for mounting a 30 wireless el ectronic conponent being
bonded to the thernoplastic surface of the sanpling
devi ce, the device for nounting a wireless electronic
conmponent being formed of a 11 thernopl astic conponent
ho . :

B AR ool ol g FYRG EFiobiea) AL RA oREARRE sutoce
o n and e Grosmiter eurfabmandiahlgast bree reeasptonikaiding the compeneat g wireless

R A T e

h 0 Uéde@egarﬁ@omﬁonbm hewshg s u$ t@teﬁcapblﬁat@ thap@mmnent amtfofimoa sacand

second out er surfacg rh% GO ent gogé &
wh il wrfacesqjmerap%nt eS8 whegsh 3 THEacs Ssieped EmEE giorR g
Surpﬁh‘?suﬁg f% iR bREr sBivHch @ﬁ@th@%oﬁ&&te?@iﬁ@ﬁ@of%étc@ﬁ!ponent

ace O t he corrponent housi ng has two or nor
s paoesingdpatwo op motersparied nsarmmt@ﬁm&egtewmwav e ﬁm@umwace

i e e S P B0 T AP Ao e tvice o e
sansahpimg delivel ce. 10 13) The process of claim 1 wherein

the thernoplastic of the conponent housing and the
t hernopl astic of the assenbly to which it is attached

a8\ TS dPbigim flwherein the thermoplastic of the component housing and the
thermoplastic of the assembly to which it is attached are compatible.
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