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CONDUCTI VE DOVAI NS The present invention relates to substrates used as the
support omowhob2 powders 5 are deposited using techni ques POITArSei/m 339

electrical forces attr rs for localized deposition. The
applicants or those wor WNMWWNMWMﬂmincanIs have previously desg&f?ed
apparatuses and techniques for using electrical forces to make(control | ed
depositions of materials. Sd?ﬁgdepositions make it possible to deposit
control | ed anogp §r19\f’l’E8fFak P%Rvﬁﬁ?ﬁﬁ%@sn w&a&ﬁﬁﬁfd&'&ﬂn&%ﬁ POREAIRS | Y
resol ved areas of a substrate. ese techniques have typically deposited
charged particles or grains onto a substrate nounted on a device
“("electrostatic Thasdssent idvahtigi RWtekas stbdratdsastd hemk shgpoeesn WBicH powders

el ectrostatic) that attracts the particles or grains. The particles or
grains afe #§ ﬂPE%I‘tP@uﬁﬂ&?%@@ﬂﬂ“%‘@ﬁ@'ﬁlnﬂl‘fqﬂa@ frRecatitads deapowdarning hosakaesk ed
“polarizatiqﬂioﬁho he particles or grains. The electrostatic 15 chuck has,
for exanpl e, “el'ectrode pads to which electrical potentials are applied to
create attracti vVEhd gppliesnts Secifhasewbrkédewith agplécantsfhage grdviceisrdesqdtiednt i al |

can be used to shape the attractive forces or steer particl or . grains
away from uiRPaEstysesandteshmigys forysingelesiricplderces ta lalﬁk%cwm@&g 5@(18#10%9# at ed
in Figure : b : LON i i ¢l.es can

| nduce an i masBaR Suth posfich ROl HRRTbISIA LR RAYIT Bhark® o B mge 20
force cdfi bexampbewyphbrrhaceotidal ohtotspatidlly esmvédareasofraetubstrateigThese tephaiquss or

particles. Other r Le tive forces include other charge and cha ge :

edi st ri but PR YRERIEAFPPBIdaDarEsd pRTIGlFS o5 SERES e o4l mOUHFLOR adedee A
limtation eglebhibsiatlEhubRh Ul tpﬂﬁﬁdé%@ﬁé‘elk%c@l%%& (&F, PiRkkdstdRF (HAE atiadls NS
that can be effectively di'recte f this

d to a given |location. One source o
| i mitation fhs partistesor igoahs. ZEhel panticles ar grines stertgpigally ehadgddothegh attiactiorof t he
electrical forces close.to a,qgiven deposi,tion.locatiaon. -the present

Cnvent i on atith o Erieh g Polfey o8P AR inergRisi B etBy TR B Hosi ¢ on
havi ng pat t gfuek thas, Toiedsan@le, eRBEVES pade torMhehi cdéctriddd ip6lRnG4IS dtecdpbUed todradte
materi al serves as an extension or adjunct to the el ectrode pads of the

el ect r ost at #tEagiiiedRrces| Adiseeny elpcades; obhdifeserd patentigl, ersdhe ysed tasshape die
deposition. Jhe..i i rovi des 30 .i ] htions
and al | ows ?%;? g‘é‘}re@éﬁcg%? f#?%é’%gq%em gaﬁ%g?‘%%ﬁglnqﬂaﬁ&lﬁllgé%@gg ?ggg‘i‘% nmary
of tCI he | nveﬂb?tmtdﬂ@f_ lE/hhtSGsllMstr_aﬂeﬂSﬁ F?fgllﬂeim\&mf hamuﬂ?qwcbtwa@fenl lbedﬁio@_;(glrm{se;r a
conductive inlay filmconprising: a layer of dielectric filmhaying a
pattern of PIeks s induecipageforpe thignedctheln Proxgmbl 4o eopdnaiosh vihash image s
wi Il be jAeppeld & ddh @R PSLAbLG: HAREFHbERIARM R GARIUERIYEE! ORI

conpri sing polyner, el ement conprises (a) a conductiv m | am nat ed

agai nst t heretingive foncescintlufierother ¢hsygearciobdrgst redistribution exdueettitodees) packingt he

hol es, the portio f the conductive el enent appearing within the holes
conpri si ng Eoéﬁe&i%’ﬁi\%@#cﬁ%&gm@r ein the conductive element is adapted to

contact one or NArgnAtRAIOAR tBHIS108H haPbedn tHe aRbeft dfiparicld Y @Rlihddhat at the
sel ected regions, and wherein the dielectric filmelectrically 10 isol ates
t he sel ect eepiybagifbastvelydaectad éma giyan tasatile Ovesouree efcthisdimitativadsip perciemunt s
of partigle he .sel ect [.eq].ons str erei h unt s of
par 1ol @8 aupBe iR SReRHAdar R Ry SHRRLATORSs RACHALE AN GRPRs
measur ed anmigadicn. CBiE freseaf indethd Aidraids, thisprobled by esiag Subktiates f6X thef or
exanpl e, the conductive inlay filmcan conprise a_diagnostic product with
measur ed anBesiiopthayingpabenrd inlaagsendictivomagarial.svhigh eondurtéea ialyr egi ons.
The | nvent | Bﬁte?fa?g’er%s%é'aﬂ%%eﬂsiBEBPQ(guSJé tgk}fecéléc?rb?re 5}5?s°cff't}\f@elg<?tp£§dtfc'c fci@nt o
a substrate conprising: Tayering a conductive inlay Tilmonto a surfacé of
an el ect r oshlddwing@heacds changp desdityeart the eas bf depesitioac The deventior provideg t he
face,, wherei he | tive inlay fjl [ .condugti v I
o1 et 120" BUEPHFLHAIH B A PRSP g elles arger quanitics o be deposted: /T
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20 electrodes to the vicinity of selected regions of the conductive inlay
filmand dielectric filmeffective to electrically isolate the sel ected
regi ons; vappbkyizng a potential to the at | east one el ectrod€TEHI/RBBY ng
particles toward the conductive inlay film and selectively .depositing
particles at the selected regions. Note-that the term"electrostatic chuck"”
indicates its use to attract charged powder/particles; such a chuck need
not necessarily Spmal®sloficallvénfigher e the substrate to which the
powder/particles WiTT be applred. The substrate can be |ayered on the chuck
with, for exanpl €he ingention wovideh ded axemply aicheducive unlae flm somprising: a layer

Formut at i ot yeelH: ARy BeR et ol G AR e Bl SR PRy o
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| east a porpdraele®wvildbe @epbdRéd Meelebhdyaticidepbsititie Rindetgidovieve didmontf | m 30
conprising: a layer of dielectric filmhaving a pattern of holes suitable

to defin® sednapisrg pdynensvhich elpment qeamrisey (@3a gpnductee Hlp daminagd pgainst

o ch o eeliE SIRINE EL8 B D XboRai AL Bl T bR ERblsS e BN P e
di el ectric édnduttdve dlénerdt apparaingtvivtan te Hol@rdoataisthgWohbudiivieiglayg hsreil he

portion WO (12/ 0202 3 PCT/ USOL/ ~1339 of the conductive el enent appearing
wi t hi n t he Whgicerduchivpelerientisadnmptad tq caaitach pag ey mokerpleqiiode pads agRsPYde ng a
said inlay . . i ! j i f

phar macout | o e R & I PleElel bl ipd Whoffie o A cRkRleall

phar macé&Qt i salatesthalsekgraistegionagthd invehttet davide yusetbpakipbsit measupsstamsum» o

said inlays. 5 Brief Descripti,on o he Draw ngs_Figures | A an B di.spl ay
a conduct i vRATPFiesgn the %ﬁfe&@éaf%lP%ogS&%‘ftf?ée% Hereth @_ﬁ.anmuaﬁrcg@alés&?eé_ POeEhow
anot her a CoNEUCEI¥RAI]iENs dah!bd ﬁ’zreg'aﬂﬂ)uh& smaayﬁeamun&@mﬁﬂw@ 3
shows an exenplary electrostatic chuck. Detailed Description of the

| nvent i on COmedichinest; foaminga dodagel unienOr,ddr etemplevhntominciiee mhguim canFi gur e
1. Figure | A shows a cross-section of conductive inlay film 20 havin
conduct| ve PRI Rafonds Biporcs " teefior Pty phiiadlostheRard b lle PE 111 m
21 is ofjsa pRieddecddrebidns.conductivity and thickness as to allow selective
attraction of charged particles to selected regions 23, while limting any
attraction of th&hpiventégrealsq proyidess methas efeeleotie-afetdbraldpestisnromios.

Sui t abl e di el ric fi.los. incl.ude, for.. I fllns I e,
col | o oce pafes' BrbhisB: WBeHGRsobRleaTE AR fiom bhisPafiaeEbiipsifollale
hydr oxypr 0pMiﬂmtcbﬁipriBiﬂgfaeldasﬂdh%%ld@hbh@&c&tt&tin@)ﬂw aifape,opydreiadhd ¢ondaeaiveHPC)
met hyl cellul ose, nodified starch, protein (includin crosslinked

gel atin), afhilEn semerisesepyduckivpbelymer eifestiye to %@W?bﬂéﬁ%%%@méb%, et hyl
<L oL o ORISRl ORI e Sh g0t 1
pol yet hyl enfilmxeifde)ve tpelegirically isalatotielselepiot] yagionst myplyang alpotent{aPyiPhe at
](c: ;gf ;s LI ”E:gggéé%é?qcﬁgé ;: getcltlgg pﬁglcc):le% (t(l)vegrtdlt 1ee 60%%hgtli\¥eci?11alyc}ﬁ?n’; arlllg gél\é\gt\ll\%i]y
depositing particles at the selected regions. Note that the term “electrostatic chuck”
indicates its use to attract charged powder/particles; such a chuck need not necessarily
25 electrically adhere the substrate to which the powder/particles will be applied. The
substrate can be layered on the chuck with, for example, vacuum or adhesive.
Further provided is a pharmaceutical, vitamin formulation, sweetener
formulation, herbal formulation, veterinary formulation, or diagnostic product
comprising: at least a portion of a conductive inlay film, the conductive inlay film
30 comprising: a layer of dielectric film having a pattern of holes suitable to define selected
regions to which particles will be deposited by electrostatic deposition; and a conductive
element comprising polymer, which element comprises (a) a conductive film laminated

against the dielectric film or (b) a conductive film embedded within the holes, the portion



form ng processes include casting of polyner solutions or dispersions and
extrusi on nol di ng of polynmer powders. The conductive filmis preferably
formed ofwost/enoal s that are appropriate for human consunpCirarso1/F3s9 certain
materials, this preferred restriction nmeans appropriate 30 in.the anount
and dosing of the consumabl e product. Preferably, the conductive filmis
formed of a polynmer which is itself conduct’i ve, or which provi des a
structural BENR I t eqf | m
The conduct(ff\r}e mat g?ﬁl‘;eoaglgﬁﬁodgg%Hrg\/\@%mrr%ﬁh&gs dmst a!r c&)tvl\]gg%ﬁeﬁ e Q te
particl es (sutdn cenprising gkad idhy goralindsd by ¢he cbelectr1\t\tﬁlm2/a®d}12idﬁned amount

PCT/USIIl/ 39 iron rbon bl ack part articles of other ionic
Species, arft RRNIEREL MBRE e g Db biodet EiterieEs PR BiRaL e | ve

pol ymer, SL’(ﬁE‘gIﬁ)ﬁtlQﬁ’é@ﬁ 'séle&fveg’tdk%bsﬁrd%lﬁ‘éd&a&@ﬁbfé shmtighyal . Sui table pol yners
for inmbedding conductive material include ethylcellulose, cellul ose acetate

-pht hal at®, HPMC, hydroxypropyl methyl cellul ose 5 phthal ate, HPC, nethyl

cel | ul ose, df i ed. Iar(f rotenn (including, e.g. crosslinked gelatin),

al gi ni ¢ aci f— met hyl nmethacryl ate, ethyl acrylate,
copol ymer s of NBigliyés TELRBEB Vi l@a@iﬁu@ﬁ%ﬁhla@@ﬂﬂ REGdirdng thdRivkatkgd, such
as EudragitTM acrylic copol ég/ers yal kyl ene oxi de (such as pol yet hyl ene
oxi de), pol yvi nyFlgarQ,S(ﬂﬁ)ﬁnd PhO\EraD%tbF‘Ii fREUUEYE inkay) flimpgocpyiéng to the

pol y(lactidecc | ycolide), non-woven fabric, paper, 10 and the |ike. The

wat er sol ub e po ymer exanpl es can be cast froma wat er solution, with the

castingiand dryiFpigueoBRdhevesh elenplagEhetdbitieciakve the [ ower critical
solution tenperature ("LCST"). The LGST for HPC, for exanple, is typically
in the 50-55C range. Filmform ng processes again can include casting of

pol ymer sol#uaﬂg%wgcgﬁé %&paﬁhgqﬁvgmﬂmext rusi on nol di ng of polymer powders.
15 Prefera ) of the conductive inlay film e.g.,
conductive fil m Qfe dlustrativiushbodément cfthSdvEisen ibchow) in Figuee b Fizairelidvi ty
of 105 ohni square or |ess, r refera 4 o ohn re or Iess
The sel ect eOPEFi BPrS-sai ‘Pf%ég‘ﬂ‘g’rvﬁé’alay ?‘&% 21) géongvt’é’ﬁtﬁ\%#’é lppnated to

di el ectpkc Jlbiee@rﬂérﬂlﬁfzﬂ Ol“ﬁeadlbl@é’th'cfiﬂmtil%fo%%lﬁt?vetl}h?o\@%ﬁfﬁ@ﬁ%i’}ﬁaﬂd th{¥kndse
si zes of the selected regions are, i n pharnaceutical applications

especial ly, asftgrallewasnblc@vef atttrmtnpnmﬁcmrgm@ pewticlas o sdleitéd giadis Apwhile limitang
conductive | nI t he .invention_ i ref.er ible. The el ements
of the conoﬁ‘ﬂ‘?’tal t‘iOHPﬁ“*fIi’WIB tovaﬁ:q:s}?ubsﬁeﬁ%&s%lgctg&é gb@p%g’l ted are favorably
vat er - swel | abl e QuithiS@elesirie! fAmsfiadidd, fatdxagh Iplehﬁmals §pﬁh§1@blméscdb§ﬁﬂ6§étl on
of deposited g}trtlcles (see 25 defi nition be M@n appropri ate agueous

sol utions (acekpte phibalaiechydsaxynropylmethyl pellulosgd HENMEh ydrexyprepylmetiided use of

for ¢ ho-foreglded Al Byl BPARUb RS PRREL Aot Rfpl el b sses

for the con I nl"ay

preferably Iiro(blm‘(lhcltlcbmg eﬂg.l croftinkdiegelatin) s pinid dcid aerviio ghotymindr (@k., tiethyl
2. Fi ure 30 2 ection of

F
LSXSBE% ?Ce' %ﬁﬁﬂa m?qtf'f sty 2 &t%goa%l @a@tqfﬁa@tﬁwwﬁﬁeﬁlaﬁgg@ ehdaerylater i 31,
The di el ect qukE'Au@h %;Eh&ragft“aa fryilﬁéarﬁé?%ﬁeﬂsppl @lgn(g%yomey(s@ﬁ st hi ckness as

to allow selective attractfon o par to sel ected regi ons 33,
whi | e |i m tpoigethylene oxide), polyvinyl alcohol, polyvmylpyrrohdone (PVP), crosslinked PVP,

25 polylactide, poly(lactide-co-glycolide), non-woven fabric, paper, and the like. Film
forming processes include casting of polymer solutions or dispersions and extrusion
molding of polymer powders.

The conductive film is preferably formed of materials that are appropriate for
human consumption. For certain materials, this preferred restriction means appropriate

30  inthe amount and dosing of the consumable product. Preferably, the conductive film is
formed of a polymer which is itself conductive, or which provides a structural
framework for a conductive material incorporated into the film. The conductive material

can be, for example, a metallic weave, metal particles (such as particles of gold, silver or
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WO 02/0202 , PCT/I11S0OL/-41339 any attraction of the particles to areas
outside the selected region 33. This enbodi nent can be designed so that the
conduct i weonbeys 32 align with conductive pads on the surPCaosooiian

el ectrost.ati c chuck. Again, the dielectric filmis selected to maintain the
electrical isolation of the selected regivdns such that particle-attracting
fields are confined S to these regions. The enbodi nent of Figure 2 can be
formed, fori&yacmbsh lecYk pAYEIs, Mrtidl& @oﬁh&%ﬂle §pé‘csésrrandqne iRk cpdol es
correspondlng to the selected regions have been formed, onto a rel ease

| ayer. A potopductivechaleiiaean alsade arcogdrdtivatpolynygs) suchias gblatmor pthor conducti ve
particles susgeended th rei.n V\ater swel | gbl e

e 1077 or MR RIS e S SulrBa® D Rt Re e iinpbdifing SorpnhElefiFel
pht hal ate, ddiMeelldlysé! @éiMMs@MétB@tﬂmﬂalﬁ@HPM@ ﬁymwﬂbgylmetﬁﬁ&nmhyl

cel lul ose, nodified starch, protein (including, e.d. crosslinked gelatin),

~al gi nic Aci I@h’thd@tﬁyﬂl’@ m@tlvireﬁﬂlvé@egmo it isarchyprateiajuchnding, étghgnossimkyql at e,

copol yners of eth a such
as Eudragit a ’ry lmc %Cép(?ic?%f‘ré; %m%3?§alnll< yelr?gét AC%%I te( sﬁgh‘%cgga 5
pol yet hyl ene@polyinies ofm@{hyl/m&ﬁiac@ﬂa't@%H,et}B}VEcryﬁ‘a‘tQ&&H ithekEd, FOAR s Buldydeac i de,

pol y(l actide-co-glycolide), non-woven fabric, B’aF and the |ike. The
sol Ution, oirylifecapabmerspolyaliylsar oxide (aihaade lecnﬁ@‘cmeén@btvmd ajqohph, by |

ESLdﬁéf‘?B'ee%’n?ayb%‘ﬁ?ﬁﬂﬁéhsﬁvmﬂa&’é@sﬁﬂ%ﬁﬁw PG R S G B
It w il 1be aricthgtikee@hé iwater sdlable pobdneremhmpfes ey be eas? froama tvatek @ahm@i ed

agai nst a copductive fil ofor an, enbodi ment that |s.a hyhri the
enmbodi ment sWnglﬁ Gsree an mf&“@ﬂig] ted afig tepyperatigg a ‘G’eti‘% ‘B’é?icflﬁ SP

P ost e “Hfﬁl tlflljgérﬁc ”)t % | @‘Lﬁn dés t(ﬁel’ eon. Hﬁ;ﬁqsﬁlg #Itﬁpﬁe Sef st

el ectrostatic posi ti‘hg partlc ctrostatic 25

chucks for mgduEﬂmrfgnﬁmglprmms bgdinoan mcm&ewdsth@ afgohants sofutioh@sgi ng t he
particles (e.g by inductjon aor, tribochargi n% and neasuring deposition
anount s, ar‘é‘SEFé§1€’rl$ Hkestsignneidivg ofpolysea MOWIsHSd pat ent appl i cati ons

| dentifijed bel OWPre%QkSlg' %k%ﬁndﬂ%ﬂ%‘é@ﬂ%ﬁ&%ﬁﬁé‘c nﬁﬁéﬁ%‘%n%:f{]ﬁlaje ggﬁéédﬂcﬁ(”f

fol |l owi ng deposition e use ectrical sensors am cal
noni t or  depbbn 22 oncorCuetivsziay 32n@ehbdow], hahan gisigivithef el alinch@mré or 1365,

i nduction chargin arti Iesthroughajet mll wth
conducti ve Wﬁmg%reg%%?@ﬁ Irng%"éﬁﬂ aye qr ®Spplied. Figure 3 shows a
cross-section of Tge 5&&8@@@?&1@99&&%%& eRRAahPIEY &lte ﬂn@féﬁ‘eiecmc ALk
separated fromshield el ectrodes 13 by dielectric (preferably

02/ 0.1 202 6p111>«3“rww$©aung thefigdodhaemdetie) filns, Thd smeStdfélyeseﬂwmduc@gns&t ed
in base rlal ) e es l14.are prefe orned of
cor i oo 205" EeL prafneck e Bk kR o BRI 30 Srahib1 S Sradl B Y oy B

recept acl e d@dthor dizareeecti on to circuit board 11. Base mat erl aI 12 is rrade
of a dielectric such as Noryl polyner (CGE Plastics, Pittsfield, M.
engi neered 5 pl adhe é@ida‘PBVWéquﬁIEUO%P Vpisatgn @rﬁe%ﬁbh’eﬂe@?lengﬁW&W'Fséﬁe

oxi de and pgle JBH&'M\/@ ﬁgfhie}gon avlﬁc‘l} {;j‘aﬁtxcl@ﬁrer&gbsﬁ{eﬁ%é ﬁOoﬁEQ@ﬁé@s&&’ﬁa‘bl&s

i nvol ves blending wt S such as pol ystyren
pol ystyr enebrbdlslaaﬂsxbleefacﬁyam%rthe dgpex’eﬂ drvldéssalutian bﬁdemdltm lbmrnclasj@em ves, a
vari ety gades re produced, Unnodifi ese rs are

iz

char act {jon Repwa i ansRiale %‘b’&ﬁ%soﬁ‘l‘tﬁﬁls ?gué S(‘bWe‘Wfra]groups) in

the main  gepending on the intended use of the conductive inlay film w1th deposited particles).
Suitable thicknesses for the conductive inlay film include from 0.5 mil to 10 mil, more
preferably 1.0 mil to 5 mil.
Another illustrative embodiment of the invention is shown in Figure 2. Figure
30 2A shows a cross-section of conductive inlay film 30 having conductive inlays 32 in
dielectric film 31. The dielectric film 31 is of a relatively low conductivity and thickness

as to allow selective attraction of charged particles to selected regions 33, while limiting
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10 nol ecul ar chain. This feature along with strong internol ecul ar
attraction causes extrene stiffness and | ack of nobility. The shield

el ectr odewo @802en be nade from a conductive material (suclRCAgSBON3ZEri es
stainl ess steel) adhered to the base material 12, for exanple by an

adhesi ve or a doubl e-si ded, rubber-based ®adhesive tape. The annul ar gaps
that are the preferred enbodi nent of dielectric 15 can be nmade by drilling
a series ofa)QheRtibh ok AR ﬂa?ti&@ﬂ@%éa@buisﬁbé%e kdiediedMeblonf 33 MTHiEMBoifledt

el ectrodes 13. The deposition el ectrodes 14 can be, for exanple, pressed or
gl ued i nt o aahéellgsignerhscethintithe clidictivesiadyis\32iadigp véfhegomBligtivgmadnan the create a

flat, coplan surface, for. exanpl e w thin. ol erance, of .0.0002 .i nches.
Wher e i ol curpreohatigeugshiic SHATE Auiha bt BelelsfMar iR 8eRee o pRETain

el ectr ost at dl€ctGEH) @slﬁlﬁﬁﬁfﬁ&méelecwd%gi!bﬁ@éucl1tthﬁ plaﬁfoﬂé-@ﬂ&a_@tﬁng ﬁ'ﬁd@'h@'c@ﬁﬁﬁé@
separation of the electrodes conprising 20 atnosphere is sufficient so that

“in use the tapkese rediekfe of the el ectrostatic chuck aligned with dielectric

15 di scharges c | et bet n_ depositiaon C a nt _.of .dielectric
separation is " g%es r%%c?{@iem ‘ﬁ?ﬁ%‘%’a‘ﬁo %aﬁ.begggﬁe%igre%él%@%g? i?yieﬁmé t%eck can be

si npl y nodi ditleétrivifili, bh vhidchylesiopRs gy toeke sdledtdiciopions Bive ks Comtedal | y
i sol ated shield el ectrodes that can be separately connected to 25 control
el ect r oni csontoapeleasedevernd pdyiserigluioneiviasercravetlable ggl, apdghecandiajensi on A
can be, for ag}él [ w1 P ' 0 8 S7
inch; Di rren%o?lgn egjgﬁt Cl%%sjsufs }ge%raggl(gﬂﬁp@@’% 8&5@8qﬁlﬁgg?’oﬁg‘n%ag‘%%%gﬁblte%g%pi tch
bet ween 1pi xfekinggriyhers ifdidesstiayipdiiloss, &llntb3e aostite phthalaed, #INMIGst at i ¢ chuck

can be operated, for ex le, with a vo e of 70Q or 1,400 V applied to
the deposi ORI DA ceiblleﬁﬁ@n??é@%@fmtcgl @Psepa?q@fque%ar » grains
deposi ted 1 i : j ; rﬁg{}? S h as
phar maceut ?%*S\te??(1{1/‘?%@%’n%o‘?%f@ﬁdﬁgﬂz’mﬁ?% n%?ﬂjg&%gg(z) . %é’ 91_ / USOL
/- 41339 f ormuthat¢rybates ethyé ntralatd, copalymeisaf metlyd tnasthavaylgtef andnethytacorste, and

di agnostic pr ct i.t h def ned.quantiti f control. bst ances or '
G aanosti ¢ Pedbtrady b Ehdaah Mo b P bt SridR RBhAr ot 11 ons ar e
provi deqst Oopdiag ifl%ﬁ@&)gdéb?ﬂ@l"y? DAL AL P VE Qb Rlifk ddeF VB, p%l}*lﬁ&ﬂle{_l_r equent |y

herein: "Particles" for ‘deposition are, for the purposes of this
appl i cat i onpolpdaptidgavesdywlidap newwoysn fabyigi paper,and thealike. elhetsohitiont otham

and are pr orarapvs e HaReled R R Rl ol P ARG 4000 “Loo

nm to about mfidityihd Rafipdrathescoatrdlled éHanthéanPhecondactivetinRy i @ ffined can
m croni zed powder, or polyner structure that can be referred to as "beads."

Beads can beoVebaperied atliac ®ipast l9¥er- nol ecul es, have entrapped nol ecul es, or

ot her wi carry h ElactiEo- j i It Qi
refers t% g met hodfs%t‘{lﬁ(!l)te %kg%hgllggc rtlihcca )ggrgggto?mﬁe?gcgg bérlgﬁglg%giatggféﬁ%ar ged
particl es toondustive filaeto foim'aDeshgdiment that isef lgbsidtof tlee @nbodmentaof Biguretl of a
gi ven substaqré?,. For pharmaceuticals, the termtypically refers to anmounts
that add up*“c’!8HEGfrg a conveni ent nunber of dosage units, an appropriate
dosage of a phar FRGAWehmBkrstobl Shdt MDA VAGRIAY HRRS o Bl ShVinfiBA cAPLAIERA 1 N
conjunction with a nunber of

in methods of electrostatically depositing particles thereon. The use of electrostatic

25 chucks for conducting such depositions, including methods of charging the particles
(e.g., by induction or tribocharging) and measuring deposition amounts, are described in
a number of patents and patent applications identified below. Deposition measurements
can include optical measurement following deposition, and the use of electrical sensors
that dynamically monitor deposition. One useful method of charging the particles is

30 induction charging by passing the particles through a jet mill with conductive walls to
which a potential is applied.

Figure 3 shows a cross-section of a coplanar chuck 10 where deposition

electrodes 14 are separated from shield electrodes 13 by dielectric (preferably
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devi ces and net hods descri bed by applicants or those working with
applicants. For 20 exanple, the "Electrostatic Sensing Chuck Using Area

Mat ched Bveoemedes” application of Sun et al., Serial No. POJ/UROVHIB3G, fil ed
Cct ober 14, 1999, and the "Device for the D spersal and Charging of

Fl ui di zed Powder" application of Sun et -a-, Serial No. 09/417,820, Cctober
14, 1999 can be used in conjunction with the invention. Oher devices or

met hods t haétm‘é@ﬁhebé? 18504thWhds e SatcliSIR B Smeterib NE2. PTIRS@PositiBH elRbiredes25
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voltage of ~700 or ~1,400 V applied to the deposition electrodes.
30 The measured amounts of particles or grains deposited by the invention can be

useful in a number of contexts, such as pharmaceuticals, vitamin formulations, sweetener



conductive polynmer film Disk-like filmportions are punched out fromthe
film The conductive disks are then |ayered over an EC film (as in Exanple
1) and s¥ala@+sdy 5 ul trasonic wel ding. The EC fil m has hiPgR/E01/ABE®
resistivity (targeted at 2. 6E+12 ohm square at 20 %RH and 1. 2E+12
ohm square at 309%RH, respectively). Wil<€7this invention has been descri bed
wi th an enphasis upon preferred enbodinents, it will be obvious to those of

ordi nary skfoktulatiohd) @exbal forialativas, iveierians fofmblagork)diapedsticipesiudeminigs and
met hods may_be used and that it is intended that the Invention may be
practi ced cletediqyantiticsof santey) sebstancs prdiagnastic prageney apdithedikeor di ngl vy,

this invent } des all nodifications enconpassed within the spirit and
GRIOIIERY . (
scope of t on as defined by the clains that follow WO 02/ 0- 4202

-10; What is cl aThefbllowingAdefmiibittare providedyo facilimte anpeisaindigg oPCatdin &ihs
/-41339 Iaygr of djelectric filmhaving a pattern of holes suitable to
‘define sel e¥eddreAugiter®iB’ whi ch particles w Il be deposited by
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sel ect ed0r emicroisizedPpowdee, aqodimén shaciund thyt ¢anl be roferetl 20 a3 Theafls)'t tBeads can

conprising particl]es deposited on the 15 sel ected regi ons by .
c1 ot 1 or a1t FEfel RSB RED Lol Glepn e SHBRRAEABO P Sy Of PIORVPe e b
wher ei n t hegaaRHeds of particles deposited on the selected regions are a

measured amounts. 20 4. The conductive inlay filmof claim2, wherein the
particles conpri SEleatrnedirastiendryadeposition” sefersdd ekthalyitiat ude tledteisaldottes age

unit. 5. The conductive.inlay,filmof claim2, wherein the particles
conprise a ‘d’.’fﬁij%%é’f '_E:quga?g%fﬁ dﬁ?ﬂaeﬁéoﬁﬁ‘r‘f&f@ti ve inlay filmconprises a

di agnostisc pr oduchoeg MniEasefsad aZenddiBsiftafmotht ¢l AHOGSHbGtaheARS at two or
nore selected regions. 6. The conductive inlay filmof claim1, wherein the

conduct i ve ehasmeeruticalspthe s typirally teberd e aipoents fhakedchvip ivatsidg aganyesient he
di el ectric 1I1 A)f;@r o%%oZa' e%&,ﬁaﬁ%@??&g‘rﬂé@n&@gg@off a 41} 'r%gceeﬁgg%m 1, wherein the

conducti ve el enent coﬁp 1ve ded within the
hol es, the porti Ohe bivehtivh ds3tnilbeet licvéin ehie be téeddp pesinhdtpnwyith b Auinber &ol es

conprising gg/?geg%ilid \ﬁfetlilondls%\éssdribed by applicants or those working with applicants. For

20 example, the “Electrostatic Sensing Chuck Using Area Matched Electrodes™ application
of Sun et al., Serial No. 09/417,736, filed October 14, 1999, and the “Device for the
Dispersal and Charging of Fluidized Powder” application of Sun et al., Serial No.
09/417,820, October 14, 1999 can be used in conjunction with the invention. Other
devices or methods that can be used with various aspects of the present invention

25 include, for example, the methods for use of transporter chucks, acoustic bead dispensers
and other powder-manipulating devices set forth in Sun, "Chucks and Methods for
Positioning Multiple Objects on a Substrate," US Patent No. 5,788,814, issued August 4,
1998; Sun et al., "Electrostatic Chucks and a Particle Deposition Apparatus Therefor,"
US Patent No. 5,858,099, issued January 12, 1999; Pletcher et al., " Apparatus for

30 Electrostatically Depositing a Medicament Powder Upon Predefined Regions of a
Substrate," US Patent No. 5,714,007, issued February 3, 1998 (see, also US Patent No.

6,007,630, issued December 28, 1999); Sun et al., "Method of Making Pharmaceutical



WO 02/ 0202 PCT/ USO1/41339 - 11 8. A nethod of electro-attractive deposition
onto a substrate conprising: layering a conductive inlay filmonto a
surface sfoapogbectrostatic chuck conprising at | east onepelrasorogdse
contacting the.surface, wherein the conductive inlay filmconprises
conductive polymer effective to transmt-&-potentials fromthe electrodes
to the vicinity of selected regions of the conductive inlay film and
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| am nat ed agelC Wivetditsddiatiag Foi Bedd Manipulatiy Chuels, CUB Putint 8249 77missbgdded
within the holes, the portion of the conductive el enent appearl ng wthin

the hol es cHMPIOVSI0RE: h’cﬁ}@l,l"ﬁ@P@rﬁM)f%f Clenwingmt Plapar YbspatesiSegiabNeai d i nl ay

surrounded [ ef, t of. r eut al ,
itani . sulPShB e RE RS fiik 1ohb ok B dle PREPo SR e RioR B g R US

di agnostloc Pgentto, B, et is\s@écm dzlmgszlot)ed aﬂdl"ﬂfa@mﬁéeuﬁ@ﬁl@rs@jcﬁ ahdlk@l/lﬁ)d of0. A
pharmaceutical . dosage unit according to claim?9. . A vitam n dosage

uni t accor dMalingo Jarial NpoV9/4%35,.616, Sliet Chie 198% ﬁ@gtfloaiﬂi povdgrrhandisgor di ng t o
1o, JEHEAHERBRRR o 2 DR SRR AR, el
Comprising a Diffuser with Flow,” Serial No. 09/438 801, filed 12-Nov-1999.
All publications and references, including but not limited to patents and patent
15 applications cited in this specification are herein incorporated by reference in their
entirety as if each individual publication or reference were specifically and individually
indicated to be incorporated by reference herein as being fully set forth. Any patent
application to which this application claims priority is also incorporated by reference
herein in its entirety in the manner described above for publications and references.

20 The following examples further illustrate the present invention, but of course,

should not be construed as in any way limiting its scope.

Example 1: Two-layer Polymer Film of Ethylcellulose (EC) and HPMC:
The two-layer polymer film consists of a hydrophobic ethylcellulose (EC) film

25 layer and a hydrophilic HPMC film layer. The first step: Cast EC dispersion plasticized
with triacetin or other plasticizers over a Mylar film to make the ethylcellulose (EC)
layer. Drying is conducted in a temperature/humidity-controlled chamber at 55°C and

35%RH. The second step: Cast HPMC solution over the resulting EC film, making the

hydrophilic layer. Drying is conducted at 28°C and 45%RH. The two-layer film is then
30 peeled off from the Mylar film.
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provide electrical potentials at the selected regions, and wherein the dielectric film

electrically isolates the selected regions.

2. The conductive inlay film of claim 1, further comprising particles deposited on the

selected regions by electro-attractive deposition.

3. The conductive inlay film of claim 2, wherein the amounts of particles deposited on

the selected regions are a measured amounts.

4. The conductive inlay film of claim 2, wherein the particles comprise a medicament

and each selected region defines a dosage unit.

5. The conductive inlay film of claim 2, wherein the particles comprise a diagnostic
reagent and the conductive inlay film comprises a diagnostic product with measured

amounts of diagnostic reagent at two or more selected regions.

6. The conductive inlay film of claim 1, wherein the conductive element comprises (a) a

conductive film laminated against the dielectric film.

7. The conductive inlay film of claim 1, wherein the conductive element comprises (b)
a conductive film embedded within the holes, the portion of the conductive element

appearing within the holes comprising conductive inlays.
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the selected regions;

applying a potential to the at least one electrode;
directing particles toward the conductive inlay film; and

10 selectively depositing particles at the selected regions.

9. A pharmaceutical, vitamin formulation, sweetener formulation, herbal formulation,
veterinary formulation, or diagnostic product comprising:
at least a portion of a conductive inlay film, the conductive inlay film comprising:
15 a layer of dielectric film having a pattern of holes suitable to define
selected regions to which particles will be deposited by
electrostatic deposition; and
a conductive element comprising polymer, which element comprises (a) a
conductive film laminated against the dielectric film or (b) a
20 conductive film embedded within the holes, the portion of the
conductive element appearing within the holes comprising
conductive inlays,
the portion comprising a said inlay surrounded by the dielectric film; and
a defined amount of pharmaceutical, vitamin, sweetener, herbal product,
25 veterinary pharmaceutical or diagnostic agent selectively deposited on

one or more said inlays.
10. A pharmaceutical dosage unit according to claim 9.
30 11. A vitamin dosage unit according to claim 9.

12. A sweetener administration unit according to claim 9.



109448 () - WA XX YaYdEK@ 10&! : ! 10%4& ()- S109%4& ()-Y 10%4& () -

- 10964 () - yYLO0%H& () - 3" 10%+& () - aYYYZkZZ[ dEK@ 10 . 10%& () -y, 10%& () -

109448 () WOO0B4R0T ) - &' 10944& () - "10944& () - [ X[[[;\t\ u\ v\ w\ dYRCD/UBOHH 1BOH

10HS910%! () - 71094 () - 96@10%K: () - 210%&’ () - Y11 10% () -wh\\+] q] ] "} ?YNC

0 110% & ()- 104 & ()- | 10% & ()- 10% &I12)-1v

&M 109P* P*& () - f &M 10%@ @ & () - "R*h~"A_h_dEYNCO  10% & () - &310% & () -
~109%8 & () -13. JADHérBal(dbsang%tSacéérdlnghG%a&n@ h___ B { " "dEYNO "10% & ()- &
10% & () - 10% & () &10% & () -

Y10% & ()-10% & () - a aaaa?bdEYNCOy, MLO% & ()- *10% & ()- @ 10% & () -

00 O sl e s om0 0 1

[10% & ()-& F"10% & ()-JcXc”ccccdaBYNCOs  10%& () "&10%& ()-Y

109%& () flO%& ) -1 @0%> 910%&’ ( rmal " Headi ng 13]c" "Headi ng

23] c" " Headlhg é‘gﬁf’sm ﬂé‘&g‘?h"@fcﬁ ‘E‘p’to‘%}%ﬁng 53] c¢" "Headi ng 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font2Q | 1;

ENRvYI “adf hj | nprtvxz {(z4A0Xad>?@\BCDEF= m " c&%4 ) +- 023247,

>7?| ABEHKNQ RUUWMAY[ WA *h_" ?bJcdCGHI JKLIMNOPQRSTUVWKYZ[ \ ] " abcdef ghi j kIl mopqgr s6
Ti mes New RomanAri al Courier New'h Root EntryWrdDocunent 2

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_"abcdef ghi j kl mmopqgr st uv



