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CONDUCTI VE DOVAI NS The present invention relates to substrates used as the
support ovowhoeh powders 5 are deposited using techni qQueBCMISHIEI1839
electrical forces attract the powders for |ocalized deposition. The
applicants or those working with applicarts have previously descri bed
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charged particles or grains onto a substrate nounted on a device
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electrostatic chuck is illustrated in Figure 3. Once attracted to a given location, grains or
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particles can induce an image force through their proximity to conductors, which image
20 force can be a powerful contributor to the forces retaining the grains or particles. Other
retentive forces include other charge and charge redistribution induced forces, packing
forces and Van der Waals forces.
A limitation on this technology has been the amount of particles or grains that
can be effectively directed to a given location. One source of this limitation is a practical
25  limit to the strength and localization of the electrical forces close to a given deposition
location. The present invention addresses this problem by creating substrates for the
deposition having patterned inlays of conductive material, which conductive inlay
material serves as an extension or adjunct to the electrode pads of the electrostatic chuck,
allowing greater charge density near the site of deposition. The invention provides

30 improved quality of the depositions and allows larger quantities to be deposited.



30 inproved quality of the depositions and allows |arger quantities to be
deposited. WD 02/04202 PCT/ US01/41339 - 2 -, Summary of the Invention The
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| ayer of dielectric filmhaving a pattern of holes suitable to define
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25 el ecl§i aabilewelrdiediepiddye substrate to which the powder/particles will be

applied. The suypstrate cap be |l.ayered on %he chuck with, far exanple,
vacuum or adhesi Invention also providés a method of electro-attractive deposition onto a.

substrate comprising: layering a conductive inlay film onto a surface of an electrostatic
chuck comprising at least one electrode contacting the surface, wherein the conductive
inlay film comprises conductive polymer effective to transmit potentials from the

20 electrodes to the vicinity of selected regions of the conductive inlay film and dielectric
film effective to electrically isolate the selected regions; applying a potential to the at
least one electrode; directing 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

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



Further provided is a pharmaceutical, vitamn fornmul ati on, sweetener
formul ati on, herbal fornulation, veterinary fornulation, or diagnostic
product WwWOnpe428i ng: at | east a portion of a conductive i PCEYSII41839 t he
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said inlays. 5 Brief Description of the Drawings Figures | A and | B di spl ay
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anot her a conductl ve | y 11 cording to the invention. 10 Figure 3
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| nvention One ilJ.ustrative odi ment of the invention is shown in Figure
1. Figure 1A sh%ﬁgreéazé @&Eﬁgglﬁq"i’ BRPtRgr ?ﬂﬁ‘gﬁ‘él"ie\}%la?’ %ﬁc?‘?rﬁwgéﬁm?avi ng
conductive jhiddiod2 | am nated to 15 dielectric film21. The dielectric film
21 is of arelatively |low conductivity and thickness as to all ow sel ective
attract ton of cHagwea paovs anl exemplarg electossadiodgrlons 23, while limiting any
attraction of the particles to areas outside the selected region 23.
Suitable dielectric films include, for exanple, filns of ethylcellulose,

cel lul ose paeailed Peqt¥igiinoétahe Myebm@enpr opyl met hyl cel | ul ose (HPMO),

hydr oxypr opyl net hyl 20 cell ul ose phthal at e, .hydroxypr_o%yl cel l ul ose (HPC),
net hyl ~cel | ul oseQDablypiratisg esrbadinent op thetinyention irshowinig Figurg 1. dfigaed 14k ed

gelatin), alghohe@GdutiAdrtbhdudiob W% il 28 havillg t8¥ductive film 22 laminated to

15 dielectric film 21. The dielectric film 21 is of a relatively low conductivity and thickness

as to allow selective attraction of charged particles to selected regions 23, while limiting
any attraction of the particles to areas outside the selected region 23.
Suitable dielectric films include, for example, films of ethylcellulose, cellulose
acetate phthalate, hydroxypropylmethyl cellulose (HPMC), hydroxypropylmethyl
20  cellulose phthalate, hydroxypropyl cellulose (HPC), methyl cellulose, modified starch,
protein (including, e.g. crosslinked gelatin), alginic acid, acrylic polymer (e.g., methyl
methacrylate, ethyl acrylate, copolymers of methyl methacrylate, and ethyl acrylate, and
the like, such as Eudragit™ acrylic copolymers), polyalkylene oxide (such as
polyethylene oxide), polyvinyl alcohol, polyvinylpyrrolidone (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 in the 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



met hacryl ate, ethyl acrylate, copolyners of nethyl nethacrylate, and et hyl
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15 Preferably, the conductive el enents of the conducti vc; i nl ay film e.g.,
conduct i ve film 22 or conductive inlay 32 (see below), have a resistivity of 10 ohm/square or less,
more preferably 10* or 10° ohm/square or less.
The selected regions 23 can be formed, for example, by cutting the dielectric film
prior to laminating the film to the conductive film. The sizes of the selected regions 23
20 are,in pharmai:eutical applications especially, for example from 1 mm to 10 mm in
width or diameter.
The conductive inlay film of the invention is preferably flexible. The elements of
the conductive inlay film on which particles are deposited are favorably water-swellable
or dispersible, facilitating the dispersal or dissolution of deposited particles (see
25 definition below) in appropriate aqueous solutions (e.g., acidic, basic or neutral,
depending on the intended use of the conductive inlay film with 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



film22 or conductive inlay 32 (see below), have a resistivity of 105
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t he conductive inl gn wth conductlve s on the surfa e of an
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correspondlng to the selected regi ons have been formne onto a release
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acetate lﬁ)htﬂmajeﬂi}&endﬂi@é) polyvinyl alcohol, PVP, crosslinked PVP, polylactlde,
poly(lactide-co-glycolide), non-woven fabric, paper, and the like. The solution, or the
water-swelled gel are embedded in the dielectric film by, for example, drying in a
humidity and temperature controlled chamber. The conductive inlay film so formed can
now be peeled off the release layer.
20 It will be recognized that the embodiment of Figure 2 can be laminated against a
conductive film to form an embodiment that is a hybrid of the embodiments of Figure 1
and Figure 2.
It will be understood that the conductive inlay films of the invention can be used
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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conductlve ich o plied. Fi ure 3 sho
cross-secti% "°rs aé‘ %ﬁ%‘?ba]étg( @?Cémg]@i)gf’i‘r} bﬁf adg fremage \é\@u‘i%’ear e
separ at ed frflé’c@illzﬁr(b&h%s %b@%&ﬁ&@%ﬂéé s@éél)dddﬁlaﬁﬁ% {tfe HaBE RhREAPIY fMRx%{p@élzoz
PCT/ US01/ 41339 -6 atnosphere) 15, these features seated i n base

material 12y anmlhd%m)@n g danblebided, rr@1d®s—ba$41 adheswﬁr eber Bhe gnrfutﬂrrgepls thht aeri es
200 oLl 1SRRG PR P LS LISI I ) B D FEERHALS 10
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engi neer ed be, for example, pressed or glued into the base material. The assembly is preferably
ground to create a flat, coplanar surface, for example within a tolerance of 0.0002 inches.
Where dielectric 15 is atmosphere (that atmosphere in which the electrostatic chuck
operates), preferably the portion of the dielectric separation of the electrodes comprising
20 atmosphere is sufficient so that in use the upper plane of the electrostatic chuck aligned
with dielectric 15 discharges completely between depositions. Such an amount of
dielectric separation is “substantial” separation.
Such an electrostatic chuck can be simply modified with the techniques described
to incorporate electrically isolated shield electrodes that can be separately connected to
25 control electronics to provide the sensing circuits described above. Dimension A can be,
for example, 0.01 inch; Dimension B can be, for example, 0.157 inch; Dimension C can
be, for example, 0.236 inch; Dimension D, the pitch between pixels, can be, for
example, 0.3543 inch. The electrostatic chuck can be operated, for example, with a
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



5 plastics are nodified pol yphenyl ene oxide, or pol yphenyl ene oxi de and
pol yphenyl ene ether, resins. The nodification of these resins involves

bl endi ng wé n210£205econd pol yner such as pol ystyrene or PCT/US01/41339

pol ystyrene/ but adi ene. By varying the blend ratio and other addi.tives, a
vari ety of grades are produced. Unnodifi-éd,, these pol yners are
characterized by regular closely spaced ring structures (phenyl groups) in
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ol e sHceoged e AubSERAICCHER H5ee Sihosd e Be At B CagE ot r of
el ectroni cguyb&amleqvi de the sensing circuits described above. D nmension A
can be, for exanple, 0.01 inch; D nension B can be, for exanple, 0.157

i nch; Di mensi on ‘Eleetno-atfsactiverdrgdeppsition’Orefds @ inpthiads hiatresesilestri®d] farbes pi t ch

bet ween pi xel an, be,. for xample, 0.3543 inch. The electrostatic chuck
can be ope§§ta§¥fcg?ro(}ep&sgaﬁ%lr%e,fme%fo avs&r%g@e of -700 or -1,400 V applied
to the dgpositi oiD@hgehhivtdagers 8a thechRassnOcht IMRRLeH sObstAde! Fot es or
grains deposited by the invention can be wuseful in _a nunber of contexts,

such as pha¥isaeasrtieas she tprm Avnieallygeien iaraoenls theledd ende, Wpeopra@wement
PCT/ US01/ 4%&%(;5%986951%@%@?@% aPi5ibPithte UBLILRE LRlfhackfilcGl | Nary fornulations,

di agnosti c products
The invention described herein can be used in conjunction with a number of

devices and methods described 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



defined quantities of control substances or diagnostic reagents), and the

| i ke. GLOSSARY The following definitions are provided to facilitate
under st amdd ngyo42d2 certain ternms 5 used frequently herein: PCRESMI4AB®S" for
deposition are, for the purposes of this application, aggregates of

nol ecul es, typically of at |east about, 3 8m average di aneter, such at | east
about 500 nm or 800 nm average dianeter, and are preferably from about 100

nm t o about UbingWlectr0btati€ CATEL, €USEI0ME N1909 846,595, qs@@@ WechRbkr® 1699; tdl &S
are, for exarrple particles of a 10 nicroni zed powder, or of mer structure

that can bedlnoPepysig Dispoaser:"JéS Batent Mo 253K ISB’éechaY a8, 1 v§uad£)§iﬂaded
I I ances.
ot ecul es. FAG. CARRSYIRL RO FAja GUIGAY SOSTATY S0 SUBF|2nce
forces to Aug6ef; Sun, dBpaxisMampluwngg(deh]aaki with Bsad Elzﬁ swr:io@c eUs PatehNsage
t f ent. amgunt _of a gj ven subst ance.
Bﬂiar macgé'? rég{gg‘l& ﬁ%ﬂ?‘gﬁjﬁl"?@ﬁrg’g? 1%9915 SHRr %%‘éﬁegrﬁ?ﬁﬁﬁ@ Bwétcwr@;sneaserus' ng
a_conveni enfyr pRIRRG Rt IS Pard 638RI586! 158 29032961 Wurfbe al

pharmaceutical . The 1'nven |on éscri bed herein can be used i’n conj thction
with a nunb&C Waveﬁams&asmglﬁmrﬁmdd‘d&nﬂdanng Ghucksy' @&Bhﬂen@ﬁ;l@ Or4, issosk

Ki it i ts. Fo 0 the " tro tatl ng Chuck
Usi ng Ar 60 Al BRA0BT CEPreg BbAPBIS S B gF tiaper eDsate.” SEAIaYo No
09/ 417 736, 0§/095331210ﬂé?1bﬁﬂu1aé199§9P®11rﬁ519etta|1‘e"D d&&erfbeiaoélﬁ&l AQ)&QN%E,SQ}S and

Charg of Fluidi zed Powder" application of Sun et al Ser i
09/417 ng Pagesit 6K%0., 1194; isqggd yBA0Ys el TRhagvareutical Porriuat artd Mbddoid pfent i on.

O her devi r.. S ed. wid h a0 of the

or esent 1 vt SR RETHES B R RE ¥hd et o SRRy

t ransport erdeshuss Kﬁclu&ﬁg usdoh€-shprd cﬂiu&[éﬁékﬁ@érs are@iRecriieB en OPOMEReSt alBAfid]eat | ng
devices set forth in_Sun, "Chucks and Methods for Positioni ngQIVUItl pl e

Obj ects on 90189%% aitfuseyyithtlayy” Sesial Ho7@H43%801, ifded i Nawd 1998;
Theretor. ' Us Fal gApiuoli SRHEELRRCRIARRE LEL O ARES'S bRGLCRRTRALIE. .

al ., " Aﬁ@ara;iphsatfcms ci3éd # thcstspexsﬁeettlonakd bertaposirpomagd by VefdtehagrintheiPowder

Upon P edefelnrtll?e y as g,l 68&1 1nd1v13ua1 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 blasticizers 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.



Substrate,” US Patent No. 5,714,007, issued February 3, 1998 (see, also US
Patent No. 6,007,630, issued Decenber 28, 1999); Sun et al., "Method of
Maki ng Phveorzeeot i cal WO 02/ 04202 PCT/ US01/ 41339 -8 Usi nBCEUSEH41839t ati
Chuck, " US Patent No. 5,846, 595, i.ssued Decenber 8,.1998; Sun et al.,
"Acoustic Dispenser,"” US Patent No. 5,75%-302, issued May 19, 1998; Sun,
"Bead Transporter Chucks Using Repul sive Field Guidance,"” US Patent

6, 098, 368, Eﬁeﬁﬂpld 21 -PoANIger2@B0A R Had wifhe@shdWMBivPDbAkindg Chucks with Bead

S| ze Selector,”, US Patent No. 5 5,988,432, issued Novenmber 23, 1999; Sun,
“Focused Acoust i Rispearicathen biaek mite edigerpromd celbdase mirmpuichttiongo @lieks, " US

oo ot R i) SLEARE R O Se ronchEEM FThoSi! 1, o

fef[ | alj 10A?pmmdiiasg/8efdmgs l@eanmam huyered Rlvamnar E&ﬂig&;[,%ﬁhﬁgearr@ﬂé g)aéndl\sbaled BQ{ 095, : 321
ile une ol i owder posi tion arat us,

10 Patent eUpggnicoicldings &é&lﬁ&ﬁ#%bas}eebsu%a resttiyi i bEgRtedoal 2 %dauct and
Met hod of d‘}%‘ﬁ'b R0l I Addi ti onal
powder - handl i ng@g{jeee\l/??e{:m Al’}lg| lu%)@# ;(ﬁl %{[asgﬁej/dﬁ% %g%% %% er are

described in Ol\/lara et al . Artlcle Corrpr|5|ngaD|ffuser Wit h Fl ow, "

Serial No. 09/4 fil ed 999 ?Sﬁd ubI| atl ons an gf erences,
i ncl udi ng but no 1? E’He?tbongljl?ﬁe’ﬁ?% SoRabgshyvEh %Fbi)‘ill?oé‘d%r? Hedcited in
this speci fdn@@idhﬁéht@rlﬁwhps@bwmme HIRRE BF SRLiRYy S16(18h @RCSt fhat \‘}a?ﬁhf)ns 1‘1%%4, rety
as if each individual publication or reference were specifical

i ndi vi d@l |Breferrady de\a@@cﬂm’ion@bodsnn@r powsad edd Biat itd$ mtended thaeﬂeumvmobmayg

fully set fiar a ch. this Ilctlon Iaims
priority |sb% rg%l |§}c§toh§p ra%eaa g C@?@ Ieﬁgsmbm@b%e C‘iof @ﬁ’tﬁséf“{/eni Bt he
manner desdntlbésk Ahavéifitaiond eh&mﬁ}adsssarxsmaﬁdher @ﬁl@ﬂ’&ﬁﬂ%@@pe AGhd i€ eht®d 40 ng
exanples further illustrate the present invention, but of course, should
not be constefigedibythe;Ghaimsghatdgllowniting its scope. Exanple 1: Two- | aver

Pol ymer Filmof Ethylcellulose (EC) and HPMC. The two-1ayer polyner film
consi sts of a hydrophobic ethylcellulose (EC) film 25 |ayer and a
hydrophilic HPMC filmlayer. The first step: Cast EC di spersion plasticized
with triacetin or other plasticizers over a Mlar filmto make the

et hyl cel | ul ose (EC)




| ayer. Drying is conducted in a tenperature/humdity-controlled chanber at
55C and 35%H. The second step: Cast HPMC sol ution over the resulting EC
film nmakveg2/04202 hydrophilic layer. Drying is conducted BECT/PS@/4B3P 45%RH.
The two-layer filmis then 30 peeled off fromthe Mylar film WD 02/ 04202
PCT/ US01/ 41339 -9 Exanple 2: Polyner fillon-Attached with Conductive Domains
Di sperse carbon bl ack into hydroxypropyl cellulose polynmer solution to nmake
a conduct iwgaiekimed:fil m Disk-like fil mportions are punched out from
the film The conductive disks are then |ayered over an EC film(as in
Exanpl e 1) land ewdneiivetiplay filinicogpsising: wel di ng. The EC film has high surface
resistivity (tar : e 9 ngd.l. 2E+

ohm square at 30%%&'% do#‘édéeééc&?&éé%%&ﬁ? ﬁ%ﬁﬂ%&ﬁf?@kﬁ%@e{%ﬁ %n P %ggget%d
described with an enpbgidhstowhioh paeictssival berdepekite® by Slectrbstiid depdeitiohyi ous
to those_of ordinary skill in the art that variations in the 10 preferred
devi ces and net hods ngd‘)?l be used and that it is intended that the invention

na be practic i = i<f 2 i 3 \N.
Aooor i gl v, t hiac PaUB e R Fpl e A SRR AL L i i
the spirit and scope ahdudteveifiimdamirmtedegairdefhcdédedyc fihe o (lgian®ntlinaive

foll ow. WD 02/04202 PCT/USO1/41339. 10- at 1s clainmed: 1. A conductive
inlay filmconprisi n@hegg P Wt%t‘ﬂ é‘Fé’@Ye‘i\gi %CPPFWW&&?WDéuﬁ%“E?%e%f hol es
suitable to define seip%gglﬁ%Wﬁﬁgit@wﬁolwcd@{#ﬁhgogntd{l&;@qnwygI be deposited
by electrostatic deposition; 5 and a conductive el ement conprising

pol yrrer 10 whvkdteislteheonductovepi¢sers ig adapted to enatacttane®r fidrereleamodegtads andyai nst

he di el ic.fi d i fial dded  within.t hol es,
the port i orbbiidt RisPlSRrdn B R Pl et spandoRl et meiledlap 4n ' ©°
conpri si ng gevndettlyiivdlatesihad¥slected regions.

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

15 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.

20 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

25 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.

30 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.



10 wherein the conductive elenent is adapted to contact one or nore

el ectrode pads and provide electrical potentials at the sel ected regions,
and wher avaor/beoi el ectric film electrically isol ates theCEER&¢L183P
regions. 2. The conductive inlay filmof claim1, further conprising
particles deposited on the 15 selected-idégions by electro-attractive
deposition. 3. The conductive inlay filmof claim?2, wherein the anounts of

particles depasint@ddoficletficatRlard @hokiEioh @Rk Asds@atBBaBPiSHganounts. 20 4.
The conductive inlay filmof claim?2, wherein the particles conprise a

medi canent  and lB¥Heseteadneiveialgy shmaeto peertace 96 sn glsciyentatic duckhe
ductive inlay fil L 9 erej ] '
G agnost1 ¢ reayent mou i Al En G Ea WGy RD 6L SR8 LER Be L

product w th measur edcondbctixerniay Silmfcodipaigesasindactiveaodmier@iffetiive t0rtrafemi
sel ected_regions. 6. The conductjve inlay filmof claiml, wherein the

y ]
conducti ve el enent codiFntedsirom theelectendad ta thy aoimitygf sglerted remonspfithet t he
dielectric film 30 7.,,80&; q,?% hV8dl £ | ; i the
conductive el enent cdﬁgrisg% ¥Qﬂ%'?gg%%%%?%ghﬁkﬁﬁggﬁg%g%éﬁw§¢fﬁ§%' he
hol es, the portion ofththedectedthgiaisye el ement appearing within the hol es
conpri sing conductive inlays. 02/04202 PCT/ US01/41339 -11 8. A nethod
of electro-att raacﬁpm%g 38815%? litg\ﬁ‘efﬁgﬁsﬁo@ﬂyﬁ"gﬁe conprising: layering a

conductive i nl aydifdctiiy partieled twdrll AcEcRiu@VeshBe HAshag i ¢ chuck conpri sing
at | east one electrode contacting the surface, wherein the conductive

inlay filPm conpriekretvelpdeprsitingpapiadlgsas theselested regions transmit 5 potential s
fromthe electrodes to the vicinity of selected regions of the conductive
inlay filmand dielectric filmeffective to electrically isolate the

sel ected regyi onstian@pguyitalgvitaniiatfemiilaion, Swtdiened formfdgionOREbEl feahIAES:,
directing particles toward the conductive inlay film and 10 selectively

deposi ti ng YR Bsmalatipheorsiiasaesticiprpdt spmprising:
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.



9. A pharmaceutical, vitam n fornul ati on, sweetener fornulation, herbal
formul ation, veterinary formulation, or diagnostic product conprising: at
| east a poovr/ennonf a conductive inlay film the conducti vRCT/B@y41839 m
conprising: 15 a layer of dielectric filmhaving a pattern of holes
suitable to define selected regions to-Whrch particles will be deposited
by electrostatic deposition; and a conductive el enment conprising polyner,
whi ch el emerB. ACkuibdlidesse(umit adcordiiipduelaind®,. fi |l m | am nat ed agai nst the
dielectric filmor (b) a 20 conductive filmenbedded within the holes, the
portion of the conductive el enent appearing wthin the holes conprising
conducti ve e?ern{él %h&@ é?)%lﬁ% ?inia said inlay surrounded by the
dielectric m an I ne anou p(k)l'ar maceuti cal, vitamn,

sweet ener, her bal pr oduct 25 veterinary pharnaceutical or diagnostic agent
selectiv sited on  one or.nore said inlays. 10. A pharnaceuti cal
dosage ug ISgSAC%ﬁgﬁqs,BCp@dgp%ﬂcwrgmgtg(glai@ 9 A vitamin dosage unit according
to claim9. 12. A sweetener admi nistration unit according to claim9. WO
02/ 04202 PCT/USO1/41339 -12 13. A herbal dosage unit according to claim?9.
14. A veterinary dosage unit according to claim9. 5 15. A diagnostic
product according to claim9.



