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W RELESS ENABLED DEVI CE CROSS- REERENCED RELATED
APPLI CATI ONS This application clains the
benefit of U S. Provisional Application No. 60/873,712
filed 5Decenber 8, 2006 which is hereby incorporated
by reference init's entirety. The present
invention relates to a product and nethod of naking
such a device for encapsulating a wirel ess conponent
and securing it t (" rface of a
desi red devi ce. WW@ELE%E@%@I%' relates to a
product and net hod of making such a device for
encapsul atin cQnpaone suc s an RFID
tag, and secERp§§R£ERE'8C%[3 BﬁleArT#Qﬁpz%W' face of a
destieoie ﬁ‘iﬁ\aaﬁﬁs 1R 8t \Rs Brbdisinal Moplichfion®o. SIS h Eiiled
bi OaePRRARA RS (X AR AT S VAN S
Decemberdinf006 abichis detehicinepsioraied by deferarce dn itgsentitty.

0 afte sty tjeheE R Bl o REuEEGHFROR b BB ¥ Boyee B
encepssfatiger Mreﬁbeﬂwenent aahssqueiny if foa tiemoplastiosatiacernf 8 deskredaﬁewce
nu

cat al dse |, identificatiqn for
voie e faly aRgs akpelsihan Drof kg sicha e oo cadosiidtho'
wwé%é& ESRohdnt, sh@Cddth REEHtas WRdseRBring ititd14 ihBithoplB &8 saHce 6f a desired
| aser narklng Iabellng and bar-coding are used to

device avabrag a fite peflteieepsuiabiotsg apbihe ket oner s. For
filter cartridges and ot her products which are wholly
in the fluid path during use, adhesives, inks or any
foreign matter aBACKGROUNEOF THERABANTHIN e as t hey may

o 0% 1 8RE eSS e RSP f pafackiEfFoafH S fymentagon
systeirgNotarabRbifty, a8 17 viSsland TiBR idehtE&ios %%t@ﬁér@@q@lﬂ%dtein%ﬁ@iﬁc
g are currentl| referredt0| dentify filter

mar Ki n
infoiraation sugh ascatalpgrnampberin at@ﬂyeﬂat idgndification foreach ft“ﬂre megigiants er
t
corlpPndPR 0448 Il el e EAmA oGNS ofh e S o i B faring,
Iabellag andftfar -cading ateo:secbhdamaferthmsnfomhm toucustomersart . Because

i BHBRE Pt f Bl bR FRIZ i B S e

adh@bigde0inkel or am&’egnrﬁaéﬁer afe%x!rémdmadesirﬁblaadlﬁéytrmy levsialy extractable
The use_of S tags such

matigginipthefins| gt vﬁ&c HeRi§ IR e&i'f'egoqvaﬂtlf %an%%f?é L?othisﬁ evel

I
renﬂ) gﬁérgfgregeﬁgf%hg;ﬁd Fashy rﬁa‘?lhtlﬁ‘gia?e gl{ngﬁ‘tﬁ/olb?éu nmt %ﬂ tc{’igerzg@[:ﬁﬂe;rwrgi?ges
Unfoﬂmtelystnlbsaquw&e@nd ugps imnamalh/ repd capwiite dewsdorikey e phésxpation.

Tl SR Sy 38l B LN P g
Beaadéeas hweler of times a cartridge needs to be tracked through receiving, multiple uses,
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 df 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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30The issue of adhesives especially in the fluid path
remai ns. Additionally, adhesives tend to degrade over
time and may fail losing the tag and nmaking the entire
syst em unwor kabl e. Recent advances in in-nold
| abeling conbined with wireless identification

technol ogy offer a solution to the probl em by
elimnating traditional adhesive wreless tags and

s creaR Al PP Rere an o B A SBighlyBfoh ooy ofer
a solu@&i tb £1@ phoblefEdy@lirfitiating Baditioadl @éhesise winsidsh Saga i ensbedting wreless

pecific to each part nodified with a tag, th
agsdiio Gk FORNBARRT RSB AEHFR: HEHESDRRIRE el o

T RS r
o Lo e B8 g s ohf Ao ton
and snopidmentatien. RFI D tag or Zigbee device, nolded into
separ ate housing forned of any 10t her nopl asti c
material which is conpatible wth the plastic materi al
of the device to BUMMARYIQF THEINHENTIOMUSI Ng is to be

o cTRe Ao SREEe FTHB RS ReaTerBRt PG Grpiced RREES
dev@ﬂ RE a‘é% F@‘Wﬁg BiZighRE Bvice NBol@AVHE Sepatel h‘éuéfﬁgl fbrm'é@ @wnyl n

e 1 ndustry Preferabl one surface

thermoplastin gateral whmb is gpmpagble withthe eiast'amteﬂal of the ﬁ%"—ﬁ &%h'qhﬁhectﬁg
andg@ﬂs n? is t@pg aftlcfbd! uleé J gﬁ%hééea%en%fy cah Be %H%@ugré %soog/gﬁlﬁmal

re pre era rotrusions
bonding sglyentibandiog m@hesivatboruimg qmtoeth@deyme agis well knewo indheaindlistry.

h
+ heaireeBbg bieiet 0 up BoRhg fes Bnb o e smat Bt P
cenﬁeﬁﬁ‘rd'afd ofﬁ the lattataert ofthe ﬁdmfsang'fb(tiﬁb?dé\n@@lMotd preferaii Miese protrusions

he end result is that the user has to \g
- act amnéfgv direstors{pa awfwerﬁna'&y&%tg@%ndaﬁ%ﬁ tea}%wﬁ ioaw ’f%[F‘P evice.

n 40 OERS 10 o 598 By B el
attadmant gener ation VVI reless tags will provide custoners

S en 8 eﬁglggﬁﬁ@ﬁe? @g%saﬁd%gép{tr%@e%%(nak It dfh?%@éés&% and can

levelrdie afl lh@lbdnelﬂt@tohmwv% teahnoiogy én mmIM@desﬁbrom&ns of
attachnent wt ewest new

e onk R PRHI208 PINTHSVES § ekt GRPH IR eI fagh il provide
cus%mgﬁg‘lr:te | timdet ﬂ?@ce&r 1%rrrﬂé%rpd}~°mc@1r98raﬂﬁ%€nééfs ifth Be MR T 1RS4 tags wil
need to be in the fluid path and havmg 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
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 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 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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25ener gy based heating such as ultrasonic or vibration

wel di ng. The protrusions act as energy directors and

preferentially absorb the energy at their surfaces

adj acent the device agai nst which they have been

pl aced to forma nolten thernoplastic plastic bond

bet ween the housing and the device. In this

enbodi ment, the thernoplastic of the housing and the

| . .

corf iR 35 e RSP AR R PEIFeDhn on
embeuimenti tieepidsticstanetie sanee. 30conpat i bl e and one has a | ower
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ditional enbodi ment the plastics are the sa
copetvmer&mcb as ¥ ipojyaraidasi sueh asmipm@ely@ﬁtﬁrs apndongle-buaaiencstirene

(ABEF g%iﬁh@mnﬁgﬁ) ,}’E{HQ'IF?A oﬂé’éblgé}g L1| e E&fbggﬁﬁﬁ P/@’&e HoRBylonitrile,

polywinyligersrfloordat(@/DR)iang blelstsdipedofimer s such as PVC,
pol yam des such as nyl on, polyesters,
acrylonitril e-butadi enestyrene (ABS), polysul phone,

pol yet her sul phone, pOIWWDWING@ne
pol yphenyl sul phone, pol yacrylonitrile, V|n | i dene
1 ubewad sbwmpgomoaafdﬁqocieéﬁ@gontw&aﬁreceﬁ

10 FFIQ}r% £ shbws B 3¥8orfof Bedeti@ toRtbinhg e ‘?é‘é\éés%d %%r@lbﬁ ddBhponent

. €SS I n perspective Vview. Figure 2 shows a
mtheoeu%&mpaﬁp&ﬂmvt%w ce containing the recess and the

I b8 oERTRE G BABRTH) ReCRABBRRAMER s
andvuomédgmhmwﬁ;p@m ofittfe Hobingrie cressssectiodal elewe r ed Iby t he
secgn iece of t si.ng ,ip cross- ti . VI ew. .
o Btpis Bl LRI BRH Sl GBS AT A UGekss iAo te
proﬂgroggﬁ?e@ becifR&iedevi ce containing the protrusions in
perspective view. Figure 5 shows one preferred

embicgirers shows prie prefofsedeasbadimeit pEiRe presenhiBipRtEanQuglasl Againska
sur@#%\N%ﬁg? ﬁ g tm&h%ﬂﬁtm *1&%%8 ﬁe\ponded in per spect ive

er ‘enbodi nents of the outer
sur IFigweGA}BE stoer ottev erctdioents af the ogertshidace of the device containing the

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).

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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 surfaces adjacent the device against which they have

20protrusions in perspective view DETAILED

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 wireless device (not
shown). 25Figure 2 shows a wireless device 8 in the
recess 6 of the housing 2, In this particul ar exanpl e,
the wireless device is a RFID tag and antenna assenbly
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molbiéd dirB&IP ofe? BleSifitelBs o%w@@éf@&ec@@s @ll&ﬁ?éﬁ aﬁécﬂorf iRy of the
astic as the housing 2 although all the cover

ignﬁegwbwnﬁ surteemgydfte dsvies, gitnenthe fist Cﬂﬂsa%wrfécecff of thgeousing 2 or a
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manne ousi n e cover ousi ng can
twohnemareqamﬂrammséﬁ formesl ametdand thega wotfusionsetd ep;teed: awayHam thessurface 14.

2
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can be irec over the wireles
Theythiedensalrusion: FBg oftgiferen oo hergimensigns. in tis en%@@fnswawdfg?lght
ano‘?é]ﬁ hS Ut &E?]\ﬁcﬁ%llé%\bh@ & é)ia%é ¥h€%ﬁcab§[@atéd Wll%Fes@éo%Sﬁént not

ace 4 “of housi n or a surface

showomthe bousing 2sigaingh either :Hlag 18 & agoynded surage zom dﬁv&e rwéshown) to
e e R N e R
coniafcmidtcélﬁerw\rfilatees db4|ce anddhoudmg dnhifeat amacmllh meEt of Figure
n,
¢ r 5 o8y e ReTeransn Slaied o fadinsre oV wiRd s

mo@Hté?i bgiéﬁ y SRR tiGaFReans BRASS é’d%n%ﬁ@ﬁg, diHaERs! BEdal 55h§1ng such
rotrusion 16B is of different size and ot her

as hﬂ u'f@ﬁ@ﬂ(tﬂﬁ:\!lbfatl@ﬂ welling os biiedipntaeat or inductiveihgatiof the alastisatthe.
| ows one to place the
prof MO%S §ﬁd}’drfﬁe§ aS&eoY#hggg\ﬁdgowponent (not 10shown) in the
houBnefegab@ theyproinston eietrieele obthérimaplasti®anak arebandechiryead energy based

reahih SRS S s o BN S0 I ot P o sgoizers o
cen@nﬁgiﬁé?ﬁc@s alsyudt stanbrgy ﬁf&bﬁfs%@ pefeeftiahe Bﬁs@ﬁbtthe?éiﬂrgq artheir
the wirel ess device and housi- ng on that surfac
een placed to form a mo!ten 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

boint 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
immediately surrounding enclosing material is not directly used in the bonding. Likewise the
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The wirel ess device in the housing is attached to the
surface of the device on which it is nounted by any
conventional means such as sol vent bondi ng, adhesives,
t hermal bondi ng, such 15as by ultrasonic or vibration
wel di ng or by radiant heat or inductive heat of the
pl astic of the protrusions and/or the plastic of the
devi ce. Preferably the protrusion are nade of

R T R T .

or aRﬁs@&dabllé bRBS vhive GHdBhnkebiBNs ha d6FermRE osdisidietii zers or
centering devices al so act as energy directaors and
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i FR i, Qe Tambets St apoie bf e BBk truldhe By sSink o anay

Skﬂﬁ@@ébﬁr cial material is the only defornmed conponent of
the enbodi nent, where the el ectronics and
30i nredi at el y sur r oundi ng encl osing material is not
di rgat ' Li kewi se the surface to
Mi'@ﬁdle%cé;%ﬁgghgﬂ%ﬁ%gs ﬂ*ee@‘gd% er surface of a filter
housrng or filter capsule or a biobag or a disposable

ve or ctor. i ef qr [ . ,
G ok strtidnods 8 brof A deeniahle b GieR LS forlhearg girst
closal SubRRhtidlly prariaw nér@urﬂa@é yet emrét@lj\t@r sufisde\sRd SdsEsne rec@éﬁor
copol yners, al pha ol efins and netall ocene copol g@n Slaced

holdnrgAhe rmmonq@b r‘\walprﬁcma}p@enww ps LRB chipandsanienpais
into TGt Ile%llo)ﬂé‘ e St rﬁ%?np’r\f‘bené!deﬁﬂr Io&?gﬁﬁfde‘é‘ﬁe% it be adhered in place

acry onrtr e-but adi ene styrene pol ysul phone,
usrrpgcﬂnyadladsee such phe het mefi degraaplastiouif gesisere A cover is then overmolded to at

Rt R e b S SR il

secoIbule suHaeghofttferhotisie. Ert‘n@t ﬁrst@ut@mrfécﬁ o8 theBecdhd wérainfase of the
shown in Figures 6A-D eforrredlntl} ?f

housing Rascve &1 raor gnaceskapest arerleloa%ext inp awaygiemghe geleg ﬁeutsfeﬁ ace.
py r ﬁ@%c‘dﬁd métRdaE tocbf'efd: M Qaliﬁeﬁm@gﬁés% dévf?.@ foﬁMiLUf ghoudg %Mﬁraﬁrrst

gure 6D. her shapes and conbi nationS w |
closed substantrally planar i mner surface and a frrst 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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be obvious to one of ordinary skill in the art. As
shown in Figures 6A and D there can be 4 protrusions,
while in Figure 6B and C there are only 2. One could
al so use 5 protrusions as shown in Figure 6E. O her
nunbers of protrusions can be used and woul d be

obvi ous to one of ordinary skill in the art. 15 The
devi ce can be nade by several nethods. A first nethod

t f th
seotfi U Bra e g Nl Br ShercrL ke sUe ot Feapiap i sftape ofhe
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one recess for 20 hol g% the conponent. A wireless
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spabel aﬂanﬂgotfrdmnﬁumdn@ Blay fv@xmvthei sleeies ontarsudave of the devich. as

o o el 6 are st i o eegg oy SR o

clodefl sﬁﬁf%ht\'aﬁydpiéﬁar #ﬁﬁer@emeé 814 d fifst BLBCRRBYAA Adeadibne cResifore
such as a hot nelt thernoplastic, if desired. A cover

holding thaneomponest: Awireless companeel, such peansRFIB alip anscantsgnaip then placed

SRR M, BB R R Ui e

usmmnsldhrsgwe Sichhea hcﬁtmreﬁlthecmdp@tucsaﬂddsmedeA(prefdnhmi coeerdatben placed

ol 5 AT s 8RR AR e

bord Wbt@EerSthHé ﬁ(ﬁl@lﬁ? ar@fb@vetr b6 b BY FAdiaiitih@at! WRatioh onitr@onic welding or by
protrusi ons o devi ce agai nst a t her nopl as

A WSl e oTdh 6 (epnglanetind cogonsl 45 1056 BSPITB BVter Stice of the
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oveEE"u %Q%% %}e‘eregegsean%%ngﬂg&gﬁ}%ttﬁg%etn?orpmst% & H2MushY Rl cover are
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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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. A fourth nmethod is to
preforma thernoplastic device fornmed of a housing
having a first closed substantially planar inner
surface and a first outer surface and at |east one

recess for 15 halding the conponent. A wirel
nouRgHgR ey Mo spreed abattprosgdipg aERdiad aviay o le 2eBRS puigy surface
of theldag®d into the at |east one recess. It may sinply be
laced in loosely or if desired it be adhered i | ace
usiMepr aethadnras alba et angarto! g present v} ?PSFWOA'QPE goviqug to
one%o?&!iﬁa‘??skill’i‘hfﬂé%or med cover is then placed over the at
["east one recess and conponent with a thernoplastic
and bonded to it by a thermal bond between the housing
and cover such as by raSé)%MfLEeat, vi bration or
ultrasonic welding or b ot nelt adhesive or the

| i kewitefesetsiice SethiskeanPRRICN4g farmed biread/aites ehipoand ap antemna,
surface of the housing.
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C nent as. an RFID chip and antenna is then
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; ¢ i - ,
e o i R R RS g oo P21 O™ e
Ario(tm) SMISO RFID tag was selected for this

exanpl e. The wirel ess device had di nensions of 14 mm
wi de by 14 mm |l ong and 2 mm hi gh.



10A housing having a cavity with inner cavity

di nensions slightly larger than the dinensions of the
wi rel ess device was forned of pol ypropyl ene. The
Wi rel ess device was tested before insertion into the
housi ng by readi ng the device with a handhel d reader
avai | abl e from Tagsys. CLAMS A cover was fornmed
over and into the cavity of the housing to encapsul ate
the wireless 15device within the cavity by an

i nj eWhatéelaimsddi ng machi ne. The outer surface of
th : . ' : : ; _
A 1 AP PN [ AN ADBIMAR AP ey

shapes theimoplagtic agsemblipaserigigdhastépaof-i gure 4. The housi ng

was pl aced I N her | i ¢ (Rol

out er ourt 2B her el T BTG oS AR AT P8, o

Cor por at i onsubftarBallylpanartaer shifese arclafisst buter serfade &raratiieakt bre recess
of the filter by heating the

the outer 20surface _
proj ect i onsg%ﬁ‘? '"9&15 Wiglessie @t“\mclc?{“@P%mdard vi bration
10t her mal vl glgingfttRrwiralegd@ickitic @dmsdp@it i tied: byt ode retedsit es

whi | e applyin ressure between the two. The vibratjon

WS ¢ hon 1 BN TR brs 1 ST SERSER B P ot Vil
cool and t h@emopifki€® SncapilidkahdVafelebd@dtirbrisdomporaftdind REM&lsecond
to be capabl e of both readi n% and writing informtion.

CLAI VB What 04tes Sisfags GHg housing;arels eithss the st oxier suslagerytng second

Wi rel ess el g s@AtCor HRNBRMEG Ris thdlordndrd¥pasEa RbASrdtsions extending
device to a thernoplastic assenbly conprising the

I5st eps of : aaway fpminaguier sUMEeopl asti ¢ devi ce forned of
a housi ng h?e\@cﬁ?ﬁg%ef‘r#d’p%&tic%é%%?; sybstantially planar
a a

i nner surface I'rst outer surface and at | east
one recess HaldingHfislte ergnorersotiupions|oélbe deyice againgirein@uter surface of the

conmponent ; ' i , : .
conponent ' | HEOYAE: Afefont el Bfin} A0 or moregrofysions o
t he at | easformomiond beteers therdtenduriadeobtbe beraoplastinassembly and the

soComPonent Wl hoa SLARBIAThE Gel@ encapsul ate the

W reless ele onl ¢~ conponen forma second outer
surface of the housing; wherein either the first outer

surface or the secqond outer surface of the housing has
two B e B TeBr b o SoriR AT ey
fromthe outer surface;
3) The process of claim 1 wherein the number of protrusions is at least three and the
25 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

30 connector, tubing and combinations thereof.

5) The process of claim 1 wherein the protrusions are bonded to the thermoplastic outer
surface 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.



d. selecting a thernoplastic assenbly; and e. hol di ng
the two or nore protrusions of the device against an
outer surface of the thernoplastic assenbly and at

| east partially nelting the two or nore protrusions to
forma bond between the outer surface of the
thernnplastlc assenbly and the thernppl asti

pr ot Pludhprecess of ¢lag ‘agrefde thereoRistsos 88 deyice andiheyamoplastic of the

wher ei 'éss*ehﬁly[b%‘iéﬁftus%ﬁacﬁéd%rééb‘ﬁi gp. IS at least three,
The process of claim1l mhereln t he nunber of

protrusions is at |least three and the protrusions act

s C hSat T :
Staher ﬁat'l'ﬁé brg&ssgﬁ&hl ﬁ"éh@%@ \Erlﬁ(r:hgﬁ]tgég of%&tl‘augér% l t[e)gﬁt three and atleast one
pr ocessf thﬁ pretruaions laof\mdé‘erentmlze angl dimessientirogn thesotkas protsasisds.
fromthe group consisting of a filter cassette, a
filter cartridge, a filter housing, a biobag, a

sanp8)i e ptecessod claie tweierei theaumberoEnrdtwsionstia b iend theeechnd at least one

conbi na t.her.eqf 0 f. [ wh in

Che. pr B PORRERORIFE = gbr G F g Sl b A el i
10sur f ac ehertin the izasaimzhsiortihseteoigih frdnnthe greap ahsistingidf length and height.

generated froma nethod selected fromthe group

consi sting of vibration welding, ultrasonic welding

and radi ant heat. 6) The process of claim1l wherein

the thernoplastic of the device and the thernoplastic

of the assenbly to which it is attached are

conpati ble. 57) The process of claim1l wherein the

nunber of protrusions is at |east three and at |east

one of the protrusions is of a different size and

di mension fromthe other protrusions. 8) The process

of claim1l 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

protrusi ons and 10wherein the size and dinension is

sel ected fromthe group consisting of |ength and

hei ght .
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