WD 96/ 35516 : PCT/ GB96/ 01102
ELECTROSTATI C COATI NG The present invention relates to a nethod and
apparatus for the electrostatic coating of electrically poorl
conducting suwWo96Es%86. |t finds particular application in tREX 1Y of
solid pharnmaceutical dosage forms such as tablet cores, capsules, granules
and beads with particulate coating materials, including powders and

droplets of liquid. The use of elgaldRstalidtc tcgg,]pmcﬂues to coat
0

el ectrically conductive substrates,. such as neta jects, is well known
and successful . The coating, such as droplets of liquid paint, is

el ectrically charged,by,agahy iRdefe RO eBiddls dbld HeBRE® drd hbpukStor

attracted to the earthed substrate. The conventional electrostatic coating
t echni que descithelleBFRASTARES N6PHEWH Stic ®2ESFEIIA1HpRIEdYt FAPRECEIR | ng

of pharmaceut i GalsbaPbe! CAY §9n85 PANGICURRLT afbBlaki &R £ MM CRESng of
generally those with a resistivity of nore than 10[err] - 10[err]
[err]m Pr optsdddspraipecpieeifahpdesads TR siaB|as tables cares ea@pRBles and a

powder ed coatifnQBLeriA phicdifies! Se-aluhbem doughA oz e 1uah Gh:ne
inparts an el ectrical charge to the powder. The powder coating is then
fused to gi ve RPYEFEoRA dgaplets Phi $1Fchod has been found inefficient,

since adequate eartphagugf Jih@i1eetLSsdarIcNebcRoRBeaChbeussh antekhgatiiar ge
on the powder accunul ates on the surface of the cores, repelling further

char ged powderSeRAuEGEYe | FUDERERLSS e SUGR AT JI8tEL(OBIRT Sy & ARl KBAYR a¥thed

conveyor belt, sid@spper!y @a8desdding, NaheH & OlarbpreteObes1anlidVpaghef g t 0
build up . Further, the bul k of the powder (95% 1 n the case of corona

charging) is FHEREFIRALIYamRATgEEsPnGPPLEIRG & PSEeRFigh Fifderencs toahl skt

ei ther be recowekedra¢canshethe Ehesie=dlishbserddd.es lead to non-uniformty in
the wei ght and thickness of the coating applied to the cores. This i|s

phar maceuti cal | y unBeR &oruprelonal plegqrograrisuroatine tesheismaceagriteds a
significant rQlven Hd® not been successfully applied to the coating of

pharmaceutical tablet cores or other poor electrical conductors,
generally those with a resistivity of more than 10 - 10
Qm. Proposals have been made in which tablet cores are earthed,
and a powdered coating material is directed at them through a
nozzle which imparts an electrical charge to the powder. The
powder coating is then fused to give a uniform coat. This method
has been found inefficient, since adequate earthing of the cores
has not been achieved, and the charge on the powder accumulates on
the surface of the cores, repelling further charged powder. Even
if the cores are carried on for example an earthed conveyor belt,
the poorly conducting nature of the cores allows charge to build
up.

Further, the bulk of the powder (55% in the case of corona
charging) is uncharged, and does not land or stay on the cores,
and must sither be recovered or wasted. These difficulties lead
to non-uniformity in the weight and thickness of the coating
applied to the cores. This is pharmaceutically unacceptable, in

particular when the core coating plays a significant role in the
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timng of the release of the pharmaceutical into the body after ingestion.
| nprovenents have been proposed, for exanple in WO 92/14451 whi ch proposes
noi stering the cores with water prior to spraying with the charged powder,
to i nprove t hwinea3Issxég of the surfaces of the cores and to erﬂ%‘%’r 110 e
powder, once on the surfaces, to remain. Even with these inprovenents,
coating renai n&inifgePEnthsy Nedepse Poribe PBMFRACSE LGRS tidFoaRBe IRt pfEer
necessary for gLg. coating is too long for efficient production. The
present invention overcomes these problens by providing in accqordance with
a first aspect a nefFBEPYeBRREF e¥HVSst REFR alREPPESSE i nFO%n eP¥FMRLeCcafPyWO
poor |y conductdz)yg s34 DStHAhe pSESHNEsS nbdstd¥ning fige deges UARIN dheed Graog0edi.ng
station at which it is held adjacent a source of particulate coating
material, the SRAFEPELEEhEbe g5 PRYIREr oF P BBV R PET R3S P56t BRI al
difference to faafacebhet iy fdogkenind o @cotibeye thRS pdwael f ameeOobnt bRe
substrate with particles of coating material, characterised in that the’

substrate i s cH45a€85pyte SEMMIt suFFER eWHER | HRESE JMBraVeRSpts: cRabiRdual
| ocations adapishite E8S&tekRYyaisebSiciake; anghiiehd :kSwakedd rdeakby Lsgl ated
fromthe remai nder of the surface. It is particularly preferred that the
electric fiel PIs@SFREY 98¢ ceMBLITGemetRTAE obtl Re SIAFSk r 4P% affdRAPRY.
The field can pk@guebaped so that the substrate is in a potention well. That
is, the substrate is surrounded b a otential difference to_earth
difrerent to its owP® tﬁ?&?%n%éf‘ﬁﬁnﬁl%hﬁ‘fﬁr 5 oFRe5e PRRRIFENRY REGVHBHAL i al
differences. in Bedsrdardébaientd Fikyr aBplectt Hanethalti fify EAketidtatically
attracted to the substratg r,edf%irn Wgste OIi t he co%i n? Jmterial_and
avoi di ng the [FofT-BRs *RsELRTHIERIN tFOFaHt CRPCHETRS SOPEF 355 FOBRT+RieRs
substrat e surmuingingstheSzapstuhuef tbhe édaditkgi staciunewedwhichrdni pal Béidn of

t he potenti al eg_:eu:gre Ge betc\r/ﬁ%ndt hg substrate, its é‘urro ndai1 ngs and. t.he
e,

coating materi i é’xaﬁ'f) °g Sttt af8S | FEEPFRR %ya ut® i RSGFAEEY from

a surface, ttda’ffgrémm thei higp [selrdoatdinge sdjerepst @ndawicedof frarencelawe
earth as the %%%E&HS !@éeq:rilai‘! Mit}éls.zbtslggate and the coating material being

held at a potential difference to each other sufficient to coat

the exposed surface of the substrate with particles of coating
material. Preferably, the substrate 1is held at a potential
difference .to earth.

It is particularly preferred that the electric field between
the coating material and the substrate is shaped. The field can be
shaped so that the substrate is in a potential well. That is, the
substrate is surrounded by a potential difference to earth
different to its own, there being a sharp cut-off between the two
potential differences. Thus, substantially all the coating
material is attracted to the substrate, reducing waste of the
coating material and avoiding the problems associated with cpating
material falling on the substrate surroundings.

Shaping of the £ield is achieved by manipulation of the
potential aifference between the substrate, its surroundings and
the coating material. For example, a substrate is carried by but

insulated from a surface, the surface being held at the same
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substrate is held at a different potential difference to earth to that of
the coating material. Coating material is therefore attracted to the
substrate and not to the surface. Preferably, substantially the only notive
force between WOR6/ESIsst rate and the coating material is el ectRGRGBA603102] t
may be desirable to provide particulate coating material in the formof a
cloud of parti gderential neikrepencxaspeartly dd Wndi sbaging hetenfall kMigeathdg

material. Also erabl , t.he subs te is supported, on an el ectrode while -
bei ng el ectri ceﬁo"?’ FR% 4t eaelfrér 8&1?%‘%&?‘?%@8?:%8 lalrgiffersnee te S2EFRGEC

appl i cations, tdIB.tsuifsttrm e:oaa;zng)auixremgmt t Coatphgt hoririant ist dhee8rste
whi ch the exposg suf g:e % r&%gubstrate I S coa%dvm’tha

capt ur e- enhanci’y ng rgu T FPEERT TGN PRE (1“8 3 Fmt eri al, the
substrate can be br om;ﬁzﬁeraolya beladdanyisl By ithe whBy eothe €opbé ngatmabﬁrmé i f
powder is fuse%ugr |; ghes dri.ed to an _effect velﬁ conti nous uniform

coating. The ré&verse sur aces OTCAHBY ST R e 12 S SHERSHRF 20t &0 T4 thfe
sanme way w th tdeeisaie cmaprmg.dﬁaberu:a:lulaSetdfmhtfmgsﬁamaaechrs thkag8r®logM t h

a different nma erL | LS, ay, for_exanple hj-coloured coated
substrat es maygbe prod%c@t?r"‘c‘lﬁr st SPERTE TFe SHRT % sTtHrdedng ofyt bed of

continuously. Ikhei sognisfevatedidhat AppeeSerda, i the b&s&hhedls'itéﬁp & t o
107 err] and 10Par (i SFhEche WS  akink Hettridnd e docbig abpect
of the inventi gnrappuiimggs for el ectrostatically coating an electrically
bt Tate 15 ad) acentmane Fornasandy R fndihel B SsBPrrdle vorer o

substrate is adjacent neans
and neans fobrowgitdicaga m‘etsetﬁjmenat%tatand paniichl Eiccexmateidnguntd @y iogl  at

a potential ditfergpee eac [ ghar LLsgd jon,that the apparatus
further conprises a suﬁ%g?tassg??%%gw oh %ac?af'l ﬁa %‘eangzlﬂ alé?blégrat@
least at the ceeRtiny withtthemoatihe masappml,t thsusdbaceatehash g brpvghnicot y

of individual LQ—?@&EHQSS&%B& %e;:g Jh%cggggin% %gpesxlllé tef %Qvgdehrmls kused or
if liquid is dried to an effectively continuous uniform coating.
The reverse surfaces of the substrate can then be coated in the
same way with the same coating material as the first-coated
surface or with a different material. In this way, for example
bi-coloured coated substrates may be produced. Preferably, the
method is carried out continuocusly.

It is preferred that powders used in the method according to
the invention has a resistivity greater than 10°m, preferably
between 10° and 10%*Qm.

There is provided in accordance with a second aspect of the
invention apparatus for electrostatically coating an electrically
poorly conducting substrate comprising a coating station at which
the substrate is substantially electrically isolated from, and
praferably at a potential difference to, its surroundings adjacent
means for supplying a particulate coating material, and means for
holding a substrate and a coating material at a potential
difference to each other. Preferably, the substrate is held at a

potential difference to earth.
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electrically isolated fromthe renmai nder of the support surface.

Preferably, the apparatus further conprises an electric field shaping

devi ce adjacent the substrate. Particularly preferably, the electric field
shapi ng devi caV@8BBihds the substrate. Advantageously, the sPOHGRIMR: ace
is electrically conductive, such as a drumelectrically isolated fromthe
substrate whi ch car rirefershlysulfdier ArRPagatpregfurigher: [FompEdsshgaRt aleerrica

fiel d shaping deyjde $aRiRE RV LdCla@yadin@Vi hON ket SURRREL coidA13Ce
to be held at a potential difference to earth having the same sign as the
potential diffEereferakly: edPeh SILCEREC cSdelfg SHEPEIT aflevise  erroaggsfthe
powder coati nggsubstfi@eapparatus can include a pretreatnent station for
suppl yi ng capture-enhancing liquid to the exposed surface of a substrate

and a conveyor for C8fvejRERgatRe Afyepragecuslyt weRfiudefe 3t ettl8SEREFRLLY

station and tpgn&ealivedsSigdirt 0But A lRicheak "Bl aléorRghNg vpsidwgam of
the coating station. The conveyor is preferably a drum The apparat us

preferably i ncEEERsthe HOREFFRTSs VRLFBNCHERHRSE (FO8nFRPeTRESCBhL 1PRES AR it08

for fusing thegopovklersQ@iciBhYi NG 1NRIL Glag:f9aBERGTRIS i SJiRRa by
substrate to a film_ In a third aspect, the invention provides a drum for
use as a suppoP¥OEIFCRc £ n LRPp EHBPOET afBbrafinFe P el I aBPeRRLIGE t he

i nvention, theggssriencer et i@Artﬁurﬁmexgoftﬁ&esa:aémhsgmp@gsim apPteHedlait ¥
of discrete areas_electrical Iél solated fromthe rest of the drum surface
for, in use, SHHEETECEPET SATO TedPecPPISUBEE?EAes. In a fourth
aspect, the inventinOghe RaSY i powder RALEAGHNRLEBGRELEER JAAVEAGLARE 2
coating on one face and a different coating, or no coating, on the other

face. The cBERTATGSTRRy SERFIGR 7% FUPRAY L FBRTE SoPRANCHPE e TR I%fer s
or bi ol ogoi cal éxpsdd sRriRdeLbifak SsubstratQUARE Dicopéfd:X ol ofiGéfiddd the
meterial, whet Q\?brs r%.\égerbe%rweergi %gied’prergax%agger?t nlélL;.éiF)olne g.t(ﬂ.) I’(t::ge Cgo t:riingi ng
several sub-
station, the pretreatment staticn being upstream of the coating
station. The conveyor is preferably a drum. The apparatus
preferably includes a heating station downstream of the coating
station for fusing the powder or drying the 1liquid coating
material on the substrate to a £ilm.

In a third aspect, the invention provides a drum for the
preferred apparatus of the invention. .

In a fourth aspect, the invention provides a coated
pharmaceutical having one coating on one face and a different
coating, or no coating, on the other face. The coatings may be
of different colours or of different polymers or biologically
active materials.

The source of part:iculatie coating material, whether powder
or liquid, may be a wmultiple source comprising several sub-
sources. The sub-sources can be of different colour coating
materials or of coating materials containing different polymers.
Thus, tablets having more than cne colour on a single surface can
be provided. The faces can be bicoloured or striped.

Similarly, a tablet can carry two or more different polymer
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4 AMENDED SHEET WD 96/ 3516

PCT/ (B96/ 01102 coatings, side by side. In a fifth aspect, the invention
provi des a coated pharmaceutical the surface of at | east one face of which
is two or norewadpassent different coatings. The coat i RgHCHSPIN2 of
different colours or of different polymer conposition. The substrate, such
as the core of eoathagsncddel bulsidabl et, rmay be conpletely electrically

Isolated fromits S.UHO‘H"difQQé? fa%eﬁé?‘"% & ithern‘iﬁoLa'glrovE&%eraabhé(ated
however, while coating takes place the substrate I's In“contact wth an
el ectrode t hr ougfiarwhéasiviicnl | thenaurfadenef] agt leagtornatfade of fvhdchnicetve axart h

(and to its sur c%ndaloggéé t dk%fé%cs%%'ﬂ@%sq I's hald ofaaguPRaLt saurdace,
such as the surtace of a 1arum I't may sit 1T a depression In the surface.
The surface of diffetens eedioyns ¢ ofedbffeyentrRlyreyecornosikrédnand f orm part

of thé el ectrode. Thﬁé%ﬂg&at’%‘ﬂé@&?a'%%‘hé’%o%ré@é“?gﬂr@éeﬁ@i@if @E}Qf‘épﬁ”t

of insulating, conducting or sem conducting areas whi'ch act to shape t ie
el ectpical fielmayphe tcompletelphelegiricabiv ifalatiedsizon ioamivaowydinggotion i al

well, to ensureeﬁam@&ﬁcﬂ@rﬁ%q Raf{ | Clﬁ%f@f:auﬂ&%t hege@@,e%ﬂeaé&ﬁw@%e%d to

it, rather than to"the surroundings, iInc i'ng the support surtface, any,
carrying the subdgceathe sThetyargchs i ioh captacthelth amhelechredei thubughyvwiah of

exanpl e, with rgf qLepeehdAnklCadrAYdERridiN MMRECAndd QUM BaderSANE to its
schematically a preferred enbodi nent of apparatus according to the

i nvention; Fi gl 2uRdHaws)di adf akmit SRRSEryEe & Sedds o8t poRURAOTE REFATS: t he

apparatus of Figihead cranduFEgil @£3a SRQNS i aaKARERE {03 WUpPEANSNT OF the
providing droplets of liquid coating material for an apparatus according to

the invention. SHEagpparHUSIETHRBTH I HTalPRERTIS]ONN CRR goR 11 § SOPBRCddRt i ng

material and form part of the electrode. The support surface may
be surrounded by an arrangement of insulating, conducting or
semiconducting areas which act to shape the electrical field
pattern. The substrate is thus surrounded by a potential well,
to ensure. that charged particles of coating material are attracted
to it, rather than to the surroundings, including the support
surface, if any, carrying the substrate.

The invention will be further described, by way of example,
with reference to the drawings, in which:

Figure 1 shows schematically a preferred embodiment of
apparatus according to the invention;

Figure 2 shows diagrammatically a cross-section of a drum of
the apparatus of Figure 1; and

Figure 3 shows diagrammatically means for providing droplets
of liquid coating material for an apparatus according to the
invention.

The apparatus shown schematically in Pigure 1 is for coatim
both sides of pharmaceutical tablet cores. The apparatus
comprises an inclined tablet core feed chute 10 leading to a first
rotatable drum 12. The drum 12 is of plastic with a steel

surface and has circular depressions 14 (Figure 2) in its outer
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bot h sides of pharnaceutical tablet cores. The appar at us
conprises an inclined tablet core feed chute 10 leading to a first
rotatable drum 12. The drum 12 is of plastic with a steel surface and
has circul ar J@PES8l6ons 14 (Figure 2) inits outer 5 WO JETHERPER1102
PCT/ GB96/ 01102 surface in each of which a core can be held by vacuum as

wi Il be expl ai sexEdcet én. edbheofimipbck2z jreocan del Beld byhwachyeces ofllshd@n by
the arrow in 5}%&‘4 1 Adj acent the circunference of the drum 12
downstream of the tlg‘t?lde%a?eeréd chute 10 is a pre-conditioning station A
conprising an el ect I’I'é?gt%ﬁq“bléﬁ-rsawgiﬁﬁbls,iMReWﬁeGHH%§h§FFarR}eﬂhﬂra€ﬁﬂ°{ét S

which are attragt @dghPet he SUDSIH;ALENEORRS QA rkiRrHMPED Yo CARONGLE t RS
potential differencé between the droplets and the cores. Downst r eam of

the precondit | PHHRFTSREt i08n thei §2hlebafeady BEEI I BScAmRISSEARIHAAEAGL i ng
powder tray 18sé@c_riohokd&dagriéilﬂgd%SAv.%gtmart@a%ﬁﬁ | &b 19, A8 RONER{uAEt h

whi ch the cores are to be coat éd. wnstream of fhe coating station is a

fusi ng st at i onCERXSERPETRIRES ekt ¥e phtractefs f@ thehBulysEIREe CPrasiBh t82 t he

coated core pagses ¥y GRALLN GBS kaki BBrediib1 SEOMbrHBET SeliR:: BhL d:3pfliekect ed
over or around the core to cool the fused coating. A second drum 12' is

adj acent the fF&t*her GAFeF2, (PRYDAFEEVROReEF BFECHRUFOBEIN FTabIRT th d&nf of
the fusing statétidg afthelibe 8OQUMPBYi SISl | HNvibrariRg $OWEEE dEay 12 for

rotates in the opposite sense to the first drum 12, "as indicated _%Ithe
arrow i n Fi gureldingnefiwidifingrand re-cixcyiabipaddenwreyoer yiek ofHidh At ng

station A" cONgyrdcy BYedtd W2 &bated COBSIEErShAlbOtHB c6MNG Stiich RevEer

tray 18, a fusing station C conprjsing a _heater 20' and a cooling station

(not shown). AR EHHCAER| BnCeRRASiRg PndisRheE 2fay frAfheEh&b8eddidndr um

12" downstr eangftildne cf Ushd1koatadi @dkreCpastdki N2 ehe btaRi68, oD @nbuh] her

processed and #ﬁgﬁgggbol air is directed over or around the core to cool the
fused coating.

A second drum 12' is adjacent the first drum 12, the nip
between the drums being downstream of the fusing station C and the
coocling station. The second drum 12' rotates in the opposite
sense to the first drum 12, as indicated by the arrow in Figure 1.
The second drum 12' is provided with a preconditioning station A'
comprising a gun 167, a coating station B' comprising a powder
tray 18', a fusing station C' comprising a heater 20' and a
cooling station (not shown) .

A core collection chute 22 inclines away from the second
drum 12' downstream of the fusing station C', taking coated cores
to be further processed and packed.

The first drum 12 will be described in more detail with
reference to Figure 2. It comprises a rotatable shell 24, the
ocuter face of which carries the depressions 14. In Figure 2, only
five exemplary depressions 14 are shown; it will be appreciated
that in practice there will usually be more depressions, evenly
spaced in a circumferential row around the shell 24, and that

there may be several circumferential rows across the width of the
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The first drum12 wll be described in nore detail wth reference to Figure
2. It conprises a rotatable shell 24, the outer face of which carries the
depressions 14. In Figure 2, only five exenplary depressions 14 are shown;
it will be apWaew3§siéd that in practice there will usually b&®CGHR601102
depressions, evenly spaced in a circunferential row around the shell 24,
and that therermay Whetbey dicained ibycomd erpnimadusr shwllaor cevetrdle apntdiguais t he

WO 96/ 35516 . / Q1
drum whet her ® grl?‘r%d byTgﬁe dggﬁ Thious JézﬁelofL o?he'sesler?%ﬁ gg%t %‘%@ﬁg shel | s.

The depr essi digendipnednto tdpsureribat the aomphegrefacamf Ghemiezieoand half

ensure that t (o te.face t s X e of . t j.de
wall is coat eg?lﬁ/higgg’:?hgf c%?ee squgeoﬂﬁblﬁceisgrc?%]qega*"%dt{gthgagép%fIsé %?ro?:iu ar
tabl et core, drdwpreski orhali earst 9f cd osircwlarhdtabdpett isereor2 derpnession s

preferred. In ' .0 e A reSSi hoyl. d such
as to allow atﬁ?tg%%%pggéo%ﬁwt F}%tc%?:tht%hPé%}gggﬁggelggge%gég%fb tE %%es&r%
partigles of twpplicztiong.nbherdsdthsoft hlae degnsseien oshduildsbe osecH aoe tof t he

core and then_t ot bhex st @-=C I 1 nggg af, thae ; he surface
of each depres?’éfhlg‘r'{ %Z f‘%isg‘]acej%tri cally %\zgeul a;ig rsomotrl\% se%'%%%%shogf “t)ét her
depr essi ons omarhécteimiatliei €oakingi mRtkniialhsa hiatk exposyne 26 Exrsndingg
radi al l'y inwarg.otomakd ghgli shd b the scep r&mgi e JLY The
pi ck up armns 5gc3re atta%d to the :&Sr)lénert surface of th %iel P %4%%(?5
rotate with i €BeTeRer®i ck up arm 26 and the depression 14 together nmake a

novi ng el ectrode topHhaigface 68 &chNadhdRREERSIONs ERLRri&NNeSshowh bghas
means for holding the core against forces such asrﬁ%réawty, for exanple a

passage 28 thEEBHHFhe: surkaeswhf Chben fepEesHBSneRifFEat W2 tif BroEdeem

mani fol d 30 wWieh £pierndp atRUidesedd@ihy Ohadk1iPanREEd PREUNrDbut Nendingm
interior frominmmediately upstreamof the core feed chute 10 to adj acent

the nip bet we@Rotheofi FEE PRSI Pfarfdet I Wecond™®f WAk WP AXFS, 26, are
eart hed, stat k@PREnEEAES et iRh&F IshOflere3df] Bhd @RI ECh4 and rotate with it.

The pick up arm 26 and the depression 14 together make a moving
electrocde to charge a core in a depression. Each depression 14
has means for holding the core against forces such as gravity, for
example &a ©passage 28 through its wall which can be in
communication with a vacuum manifold 30 which extends around a
portion of the periphery of the drum interior from immediately
upstream of the core feed chute 10 to adjacent the nip between the
first drum 12 and the second drum 12°'.

A first, earthed, stationary arcuate electrode 32 is located
inside the drum at an angular position corresponding to the
preconditioning station A. A second stationary arcuate electrode
34 at a potential difference to earth is located inside the drum
at an angular position corresponding to the coating station B.
The outer arcuate surfaces of the stationary electrodes are at the
same radial distance from the centre of the drum as the frees ends
of the pick up arms 26 of the moving electrodes. As the shell 24
rotates, the moving electrodes contact the first and second

stationary electrodes segquentially.
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[ néi de the drum at an angul ar position corresponding to the preconditioning
station AL A second stationary arcuate electrode 34 at a potenti al
difference to earth is |located inside the drumat an angul ar position
correspondi ng WO 9MaS1l€oat i ng station B. The outer arcuate surPGEEBIM12c
stationary el ectrodes are at the sane radial distance fromthe centre of
the drum as the free Terdsixoh meipibé(lctlpaarwspQﬁenﬁ“a@héimengeeltectea@@bs
As the shell hechoades . omtaeteddie cbi batengk 2gg0Nd
stationary el eél?é‘% s%glgq%%fnet ?gﬁ% (’} £ 73551%% € ¢ ¢

PCT/ GB96/ 01102 J¢rtigioupeddesd.s hel d at a potentlal difference to earth
having the same signis Loc-Oueehi Al did kepstraden eaihlrg) {dRnT:iag
powder. The second drum 12' is constructed simlarly to the first drum
conprising a rofsMmblemeising g ratataplessheids vih CRPIgFsiPRS, PRCksEP @xas.
second stat i onagy- &l gah B e ottAGHURIRILLE| dha WM HaRE rbREA! RS
of the first and second stationary el é&ctrodes correspond to the secon
precondi ti oni ngam@taqroﬁomtmg phethre dorgtcand | RFOBHastatioBarY ke quyedes
vacuum mani f ol d.ext QReSs fomd 'EESS’A@%%E&J:H%% ;6020 Qtadile A RnReiyeen Lhs

two drunms to adjacen the core colleCtion chute . I'n use, cores are F
conti nuously toceafdngor 8t3tden chut eamd, then (YéF%ufbaS‘éesz}é\meﬂﬂidﬁorér@@ed
chute 10 into & 1§E§i}9rx‘mlé‘réa'ﬂ\ Lbeu{eomymwaaeléh;éw&fdﬂﬂs dd rﬂja@%ﬂm
12. At that angula p03|t|on depression overlies the vacuum mani

30, - and so the 'éféﬁé:qr? ﬁ‘é’:-&cFﬁ% Wé‘%ép?%sm on by the vacuum through the
passage 28 in the sheplyge, cHresSied |fe%4c69’8iﬂd&h§§yt£b lc@batSrdridadi Reutbe
core to the preconditioning station A, at which point the pick up arm 26
attached to thelQtepr 8s&PnPIFFOAPR TSt RE¥E 7988 SHUEi BhdPoet AamreaE1s2,

earthing the noyj g ehLGEtABRIINGS NG HROESrdtehbnl A2l hardeRi e SSigiNar

As the earthed tablet core passes the electrostatic spray gun 16, its
exposed surf acPqsition, the depression overlies the vacuum manifold 30, and so

the core is held in the depression by the wvacuum through the
passage 28 in the shell. The shell 24 continues to rotate
bringing the core to the preconditioning station A, at which point
the pick up arm 26 attached to the depression 14 contacts the
first stationary electrode 32, earthing the moving electrode and
thus the core held in the depression. As the earthed tablet core
passes the electrostatic spray gun 16, its exposed surface is
sprayed with charged droplets of a capture-enhancing iigquid, for
example polyethylene glycol.

The shell 24 continues to rotate, taking the moving
electrode 26 out of ‘contact with the first stationary electrode 32
and bringing it into contact with the second stationary electrode
34, as the tablet core approaches the coating station B.  The
exposed polyethylene glycol treated core surface is now at a
potential difference to earth, and coating powder is attracted to
it from the powder tray 18. The potential well generated by
holding the surface of the drum and the powder at the same
potential difference to earth as each other and the core at a

different potential difference to earth ensures that powder is
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sprayed with charged droplets of a capture-enhancing liquid, for exanple
pol yet hyl ene glycol. The shell 24 continues to rotate, taking the noving
el éctrode 26 out of contact with the first stationary electrode 32 and
bringing it i W®Sit6act with the second stationary el ectrod@®CIEBI§EIIPHe
tabl et core approaches the coating station B. The exposed pol yet hyl ene
gl ycol treat edatoractedr ftseansially ahlp q;mtuaat cate @nfif eiancbet snxaceheof and

coating powder j ttracted to.it fro ler L2y 18. The potenti al
wel | gener at eddrl)y df G The® %kfﬁtfaélgén%iyt eodr urﬁowﬁﬁ'the powder at the
sanme potential di ffa'hencssheﬂ.m em t koasimmesh ©s heptarml, t hakiony ethe  aoving

different pot eniéc%rogl f£§ ro%récgf Sntdt Ehwfﬁhs WhE Ssé&%}i %%\%1%&6%? ﬁfﬁ%@ode

96/ 35516
attracted subsﬁaratndabrgngdnd;wneocbm toou& dndindatativn Surviece tlie theetelr um

remains substaptiglly LLee 0L ponIer, dNG S Ellelt SONLIDUSS L, LS

taki ng the noving e Second st at onary
el ectrode 34 aﬁﬂfmmglﬁg:mhenmsefubmt he fusing station C, vvhere t he

heater 20 fuses the Yégg Qe 8831‘3:% EaES-aQ—fe,t 08, COLA 1QaLRL M Al

effectively conti nuous 4 contindes to rotate, thé core
| eaves the fusFagfingt atatmncs;, mges qmﬂgmr@heo@o@m Atptiont (oot (shown).

shown), so thag,t essi r r o )
vacuum mani f ol 00 hcasnags Gt He3dihy FHEP Frd e PRAGEs Wi1i8s LI
depressi on on vaeuwumarifnldf ake offhehecwecwrEs druem the fJ\HSthimﬂs mnem ed

surface upper nQS&eprEQ%. CBh et%%' OedS shPe£UTBH @h%aéé%av‘ﬁhﬁn §he UAGHUMRS

mani fol d of the sécon rum ecoatlng of the core is conpleted as it
travel s past tWeCREEEnSUPiaceoNBPEIRNSENg RRe EPALFHPB Lsa il F?@W\’@céﬁmn

stations.  Thg;gogkk r\ﬂao‘il%‘%n.%l&rb% $RE 0t o08MRY Sl 0Batiy Be {ie

sane as that at the first, or ferent. Thus, tablets having differently
coat ed surface%mfﬁar?-sbé"’ﬁl?]cﬁ}eéeas it GFeveds sRATH P BRRATCnGEeRARRibAoRT t o

provi de functignalcbyeimdbl iRd Bediy BuUrsiBighnals athLc8de tHd bundd¥ 2@ the
second coating station may be the same as that at the first, or
differenc. Thus, tablets having differently coated surfaces can
be produced. Such dissimilar coatings can be used to provide
functicnally modified behaviour such as altered diffusion or
dissolution controlled drug release or cosmetically different
coatings such as those which would produce a bicoloured tablet.
As the coated tablet draws adjacent the collection chute 22, the
depression carrying it ceases to overlie the vacuum manifold, and
the tablet falls into the chute and is further processed and
packed.

The drums themselves are preferably at least 60 mm in
diameter and not less than the minimum tablet diameter in width,
rotating at least ¥ r.p.m. The pressure in the vacuum manifold
is sufficiently low to hold the tablet against gravity, preferably
between 0.2 and 0.6 bar absolute.

In the electrostatic spray guns 16,16' at the
preconditioning stations A,A', a semiconducting, non-volatile

fluid, such as polyethylene glycol or an in aqueous solution
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di ssolution controlled drug rel ease or cosnetically different coatings such
as those which woul d produce a bicoloured tablet. As the coated tabl et
draws adj acent the collection chute 22, the depression carrying it ceases
to overlie theW@R68¥#é mani fol d, and the tablet falls into thergﬂﬁpgm&My is
further processed and packed. The druns thensel ves are preferably at | east
60 nmin di anetksrepfdiacied etsatrags ohd - ve fumlyain ettodp atherdrcaniiaavh,

rotating at |eggt;i@ihll 'aiRmlter ol08 & §SENT € THd E%l‘i@ﬁ?% EBMdRled b8
sufficiently lowto hold the tablet against gravity, preferably between 0.2
and 0.6 bar ab3oFt¥%eny fimifpd high Slfagt affR tO st Y aguifs *© 189168) at

the preconditi ggiditinhatiiOfsredcd todarlll £ONEHI ichgte 59N \@hatpdsdek! dhd,
such as pol yet hyl eng@gl ycol, or an in aquequs solutjon 9 WO 96/ 35516
PCT/ GB96/ 011029%er Ps W& AF Fhazped ofirephetSH 45 nfrfFirrIed &r<t ebhe

capillary of ipi@iinakydicap®iereHd @ors bl M aFiR; CaPiddedlthel SoreaNBRCERE 1O
a current limted high voltage (up to 50 kV at 30 to 100 [err]A) potenti al
di fference to G¥{tsh 3Fe SAERVRJr3F Jifiea PEPEIRPEIOBENE hetafiiens anthen drpyaeds

charged dropl efSodiecdi ach d bgmiAdeieapiid aFde10WBEFLdNeRE UH iR LPE
drum since the cores on the druns are earthed at the preconditioning
stations, the 2pArded cOF8pFet R rEPeiRtiEH-H3Ce IRF SP8CEPTRL MPRBRTR WeYWeER t he

capillary and ghez@ue torthbecexdsRy sdrde1@c0h pbeekilR, a¥FEd@ntheyoare
capt ur ed. The cores be held at a potential difference to earth at the

may L al ¢ ' :
precondi ti oni n€2Etadtortd® PrEvPRAGORING StREVORP e RIVIIRT o°Ha5t EREY afre
difference to i@ e8M IgoREhefal diffedeis toatRe ddpR11bFsds. St Ak OREY ¥aBECUAL €
el ectrode 32 is at _a potential difference to earth. The supply

of
dropl ets from E¥thf | $ERYF PETE o AFFIATCe PURFESRRE cAPNg St RE VoIROE§BELRE and
earthing the capifekahde tdyy eugtha rend Supply bt arddiddscEidn cath areR1L0FP

leaves the preconditl o i $42 QT S H ESe? P BL APt il
capillary through a resistor (1 to 10 MQ) as each core leaves the
preconditioning station; this ensures a sharp cut off of the
droplets between tablet cores. .

The pre-conditioning step may not always be regquired.

At coating stations B,B', powdered coating material is
supplied by vibrating feeders to the vibrating trays 18,18'. The
level of the powder in the tfays is determined by a levelling
blade above each tray. The powder may be vibrofluidized and
continuously recirculated. The trays may be of a plastics
material having an earthed metal strip under the arc swept by the
tablet cores on the respective drums or they may be metallic
trays. An alternative way to charge the particles is
triboelectrical charging. The trays are preferably 50 to
150 mm long and 3 to 40 mm wide. If more than one tray is
used, to provide a bi- or multicoloured face or a face carrying
more than one polymer composition, the tray dimensions will be
appropriately different. The tablet cores are charged by a

voltage of -3 to -15 kV current limited to 5 uaA.
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dropl ets between tablet cores. The pre-conditioning step may not al ways be
required. At coating stations B,B , powdered coating material is supplied
by vi brating feeders to the vibrating trays 18, 18'. The | evel of the
powder in theWQ26@s516s determi ned by a | evel ling bl ade above XECTUFBISPOIAP2

The powder may be viyb |, di-z d | . JseCl Ecul at ed. The trays
may be of a pl asticsA %rg%%%rg}i ﬁ%/%%gcg%%zg?#&g%!’%’rzé{la é%'ri p under the arc
swept by the tablet cores on the respective druns or they nay be netallic

trays. A1 altergatiy S, Wa¥ond Suablaiins Lhion RARLLELGS 500

triboelectrical charging. "The Trays are preferably 50 to 150 nm. long and
3 to 40 nm wi de. If nore than ©¢ReP®¥¥®er s used, to provide a bi- or

mul ticoloured face gg_ f%p@egéﬁ,_r ¥h 18e TR bR AR 1P L YR bs& ONPOSI ti on,
the tray dinmensions wll De appropriately different. The tabl et cores are
chargéd by a vol t ag@5ef% -ty weights tiivaring ddexideited to 5 [err] A 10 VO
96/ 35516 5,0% by weight aluminium lake PCT/ GB96/ 01102 A

preferred powder coating conpoSition Is: 46.5% by wei ght Eudragit RS
ammoni o- met hacr yl at e5e®% pot yabeh @obgetwlenegdiyediu@ePO hydr oxy propyl

cel | ul ose 15. 0% by wgi gt LbARLLITROLOM UR 0502 uaeL ool SHHaiam | ake
5. 0% by wei ght pol yet hyl ene glycol 6000 0.5% by wei ght Aerosi| 200

colloidal silicon dioxide Another preferred powder coating conposition is:

39.75% by wei ght Eugdhatihdr Bee fEWHIAl PowilN2obY ik *drPobtdeLs 39. 75% by
wei ght Kl ucel (hydroxypropylcellulose) 15.0% by weight Titani um dioxide

5.0% by weight Alum niumlake 0.5% by weight Aerosil (colloidal silicon
di oxi de) 39.75% by weight Eudragit RS ammonio-methacrylate

co~polymer
39.75% by weight Klucel (hydroxypropylcellulose)
15.0% by weight Titanium dioxide
5.0% by weight Aluminium lake

0.5% by weight Aerosil (colloidal silicon dioxide)

The components are premixed under high shear, then wet
granulated by mixing under high shear with water (10-15% by
weight). The granulated mixture is dried in fluid bed drier at
about 45°C for 20 to 30 minutes to reduce the moisture content to
below 3% by weight. The dried granules are milled and micronised
to a powder having a size distribution such that 50% by volume of
the particles are .of a size less than 20um, and about 100% by
volume are of a size less than 60um. The peak size is about 10um.

If the particulate coating material is liquid droplets, the
apparatus is of a similar construction to that for applying
powdered coating material to the cores. The vibrating trays
holding the powder are replaced by means for producing liquid
droplets with low momentum, such as that shown in Fig. 3. The
apparatus may be designed so that a source of powder coating
material may be easily replaced by a source of droplets of liquid

coating material.
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The conponents are prem xed under high shear, then wet granul ated by m xi ng
under high shear with water (10-15% by weight). The granulated m xture is
dried in fluid bed drier at about 45[err]C for 20 to 30 mnutes to reduce
the noisture BAYEISI& 0 bel ow 3% by wei ght. The dried granul RCHERI6EIZ

and mcronised to a hayl n | € .dj sfr ' sygh t 20%

vol unme of the particle gir:'% §¥é agzs.‘?%%é esbg) %a%[ghﬁ ln%q' a%%%at%uté)a%é}@% by
volunme are of actentdalegudt#kart@Ofally monThetedde $heedium dB8Ut 1THeePm
I'f the particulale,eoRiidd SRRl of Sa |dAYd - dhORLEES, 1HR ARPEEGIIHS oS Of

a simlar construction to that for afgﬁg.l yi ng powdered coating material to
g

the cores.  ThKBe \SoFRY¥tisFovardss ahor 42 fovpotlich B craprereddirPLeEans

for produci ng Lbhguith 00 & SelkiRed QW1 HDTBESMI01$UEH, aS ThEAdp: O WIn! B1Fi 0.
3. The apparatus nmay be designed so that a source of powder coatlg'gLti
Eng

material may beredugasy 3 eppmredhyrelardyrde bighr dpitiad Jromepgund c

mat eri al . W O6dq32008 an internal baffle which breaks the spray up into a
PCT/ GB96/ 01102 opl ets are produced by a spray gun 41 held at earth

potential and BL#etafi daPrieteophdeVetionentufe dr JRe(MIMERLYR Ly Ghe igepdets

formed of met abrGdudkdPel VeEmS SE‘B&ﬁrd@I is Sl e6td Q1 rabe 1418 ndRRAY doS the
towards a baffle 42 down which the coal esced droplets can run into a

re-circul ati ngSFeSWRF8i #443. IFhEheppubsErATe4 1L GRARGETSY S§hPEy Bill be

rel atively higheidudivaly RRRbPTRE capblife IdHRONERS Ribs@PatdisRirBate Dakhbs

whi ch breaks the spray up into a_m st of droplets of |ow nonentum The
nonent um of t hEPR/r FATEesiprIRRIdER BY Hhfe SUBFEFATRUSUFEachiTHey AFPPLE S RERL I on
normal to the sgbhsddcalicteketo té £d10 sUBSdUiaLCthérddACHRIGEd st Dot Wrhbabe
effectively no dropl et cg‘_{éture onto the substrate surface. Wien the charge

is applied to Pheé® SEKERT SEBELRM FIBLLAHECHFRDIRELNASF 5L PR JePEIT I EPHERT t o
form a coati ngtidiameas appaticis. | ater ptéiRmhdationitigy s8¢p H akiyObe Tmitkad to

the fusing station C of the_powder treatnent apparatus. The
pre-conditi oni HY %eeﬁaie rP&ylg%“’(fﬁi"f’f‘Eﬁnﬁ r?‘attﬁﬁlggse of liquid coating
mat eri al . A preferred liquid coating composition comprises:
hydroxypropylméthylcellulose 70%
glycerol 7%
iron oxide yellow 23%
in aqueous dispersion.
At the fusing or drying stations C,C', energy is imparted to
the core surfaces to fuse the powder or dry the liquid and provide
a uniform coating on the exposed surfaces of the core. The energy
is provided by focused radiation preferably in the infra-red
region; the energy power requirement will be determined largely
by the coating material. After fusing or drying; the coating is
set by cooling, using an air blower.
Preferred coating apparatus according to the invention can

coat up to 300,000 tablet cores each hour.
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A ;;referred | i quid coating conpositi oR—€onprises:
hydr oxypr opyl net hyl cel | ul ose 70% gl y 7%
i ron oxi de yell ow 23% i n Hml“‘u“u ll‘) At thqegé}‘oijﬁlgng

or drying statWQAEss§16C , energy is |rrparte ¢otthd cdre® surf e
t he powder or e liquid and provide a uniformcoating on the exposed
surfaces of thé core. The energy is provided by focused radiation

preferably in the infra-red region; the energy power requirement wll be

determ ned largely bA/ hQ&s&akapgef@é&% +tlcaﬁ§,t esoat'iﬁgnqno e1dby¥ifdh1the

coating is set by cooling, using an alr blower. Preferred coatjng apparat us
according to tpeckhY erandyatinm S@Qat:rm COMBOBIPgobringing tp SILEBREINGCr .

12 CLAIMB AJmebhothd Qrafl & leovhdd 42l Ly wadl E{Jﬂs@ﬁt‘iﬁﬁﬁ dieatiyedIqy |y
conducting substrate conprising bringing the substrate to coating station

‘at which it is Wéﬂﬂt%ﬁﬁ%ﬂﬂta SwroRRd TSy 40 AefNtate SCBEES er PREE &Py l@te
the substrate c%quE%‘her 99 i ehinbratieidil Reled cBhe Frd Ha®BEi A l%eﬁmg

difference to each o fICI ent to coat the exposed surface of
substrate withhsadt ?’él%quyfenéb%& i HFERrenas &P, carRrdesr Fekkicisne 9 ias@tby a

support sur f ac@uRauliged Miteabd {4 Anel BbytAKA 1062bLANR12E Cbdiing

receive a substrate and hold it electrically isolated fromthe renai ndér of
the surface. 2materi®@lypthod according to claim1 in which the substrate is
at a potential difference to earth. 3. A continuous nethod according to

claiml or 2 in which the substrate is carried by a noving surface., 4. A
conti nuous net Rod actFEFRAY ITFOXAMRINE FHaithil Ant Waich bhe rskstrate s _Ed on

the surface of japs@drliialgagfttRente to ifsCOMIMMAUSgdEt hod according to
claim3 or 4 in WhICh t he
3. A method according to c¢laim 1 or 2 in which the electric
field between the coating material and the substrate is shaped so

that the substrate is in a potential well.

4. A method according to claim 1, 2 or 3 in which at the
coating station the substrate is supported by but electrically

isolated from an electrically conductive surface.

5. A method according to claim 4 in which the potential
difference to earth of the surface and of the coating material are

of the same sign.

6. A method according to claim 4 or 5 in which the surface is

at the same potential difference to earth as the coating material.

7. A method according to any preceding claim in which the
substrate is held at the coating station at a potential difference

to earth.

8. A method according to any preceding claim in which

substantially the only motive force between the substrate and the

13
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substrate is held in depressions in the essi ons being
electrically isolated fromthe rest -of tml‘“mm‘“ﬂ}“mm*“ A met hod
aceording to any preceding claimin which tlke sub8tr&te'is held in cont act
with an el ect r¥@&6/38516 east while it is at the coating stati onPCHGB6/01302
met hod accor di Qg,a;:g,rsfl%tggggfdigglgg@fd&ggﬁ her conprising turning the
substrate after cation of a coating to a first surface of the
substrate and appl ying a coating to a second surface of the substrate. 13

3. A met hod gaccorgli fge Ly AHBERESSP IS dakty) BbPBdA1 MG %lﬂairﬁ"ez.ﬁmtc'hat&e' s
at a potential difference to the renai nder of the surface. A nethod

according to afpPpFER i A§ TRPAFFeRmhARE fifle eleRiTirelfiOrEAHet HEht 3Fhe
coating materi ahedffbdd]e HaDSubE Fatles 1RAARCHLBO:NRA! 1BBcSLRILF Al Solateldn @

potential well. A net hod accor di ng to any preceding claimin ich the said
renai nder of t EEOB TS SETFRURdiggsri cal | y conductive. A nethod according to
any preceding claimin which the potential difference to earth of the
support surface and of the coating material are of the same sign. A nethod
accordi ng to af-pr dceBEHPE| FFPFRHFRINFR hCI ™ stippBr f"hé?#facél‘i'@lawtﬁé

same potential gdbhfARUCeadd @@;Jobceé Uae z@gaéeeﬁré“r%ﬁé abs ﬁ&&ﬁiﬂ@f
according to an recedlgﬁ;ﬂc aimin ch the substrate is helf at 1he

coating statiof a‘Ft‘é’dﬁét qratca} ¥t éP‘é:FRF@dt Eremeash qbper and figrming) part

according to agy RragRSAEdshiRicd.i N which substantially the only notive
force between the substrate and the coating material is electrostatic. 15.
A nmet hod according to any preceding claimin which the substrate is

supported by and.i s A meCheL Eckeadimk08baclaini £ BN ek e tdnedsupgoie sutFsteat e

being otherwi se electrically isol ated
is continuous.

12. A method according to any préceding claim in which the

coating material particles are at a potential different to earth.

13. A method according to any preceding claim in which a

powdered coating material is used.

14. A method according to claim 13 further comprising bringing
the substrate coated with powder to a fusing station where the

powder on the substrate is fused to a uniform coating.

15. A method according to claim 14 in which the fusing is by
heating.
1s. A method according to claim 15 in which the heating is by

infra-red radiation.

17. A method according to any of claims 14, 15 and 1§ further

comprising cooling the fused coating on the substrate.

_\
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fromits surroundings. 16. A net hod ac i g 15 in which a
plurality of substrates are supported m@mmimm M“}es of plurality
of ‘el ectrodes electrically isolated fro ther and«~formng part 14

of the supportWONEBsHe. 17. A net hod accor ding to claim 16 ?ﬁTmﬁll%e

support surfaced s c@ntiRHQYS 2cd&rain, gecoiding 1o any.preqed
rt|c I'TTerent

claimin which the coating materi a S are a apotentla ITTe
to earth. 19 comprAsieghosrieordi byinpingythe csubérpts atan the vvl¢peh1m

powder ed coating FBLET | gkirdes ﬁsgﬁe slscrade Y Qogrégﬁrﬂlqv\glglﬁ%o s(f:la@%. 1%y

further conprising bringing the substrate coated W t
stati o where th&isbwide crrered sgusiacst ©f stﬁms%@Stté;aae ubs f opatesoamitd 1.

A met hod accor 1&g 0 1Ml ch the fusing is by heating. 22. A
met hod accordi nga%tqg cl al mn21g€n \%ﬁlll ch the heating is by infra-red

radi ation. 23. A met hod according to any of clainms 20, 21 and 22 further

conpri si ng cooljgng tﬂ%&&%edamhh% t%”ciiﬁu S90Sk nalien ik coaéd?(:??gled

according to any of clains further conprising, prior

bringing the <Bi%b3Freh% prgcerditdoninnFration ois e@ﬁFhﬁgﬂ’ﬂtgtmecmbsgr ate to
a preconditioning station at which the exposed surface of the substrate is
coated with a capture-enhancing liquid. 25. A nethod according to claim 24
in which the c@ing?CMRTICE2RRATIART tife cRrémotRdito BRI iy whidh ithe csprure-

el ectrostati ¢ RAbhBOhg AGquiaAdTehbechial ?cggga&g:lh .claim 24 or 25 in which
t he capture- enhancing liquid is partially conducting. 15

21. A method according to any of claims 1 to 12 in which the

coating material is liquid.

22. A method according to any preceding claim in which the
substrate is carried by a support surface having a plurality of
individual locations adapted to receive a substrate and hold it
electrically isoclated from the remainder of the surface and at a

predetermined potential difference to sarth.

23. A method according to any preceding claim in which the

substrate is held in contact with an electrode at least while it

is at the coating station.

24. A continuous method according to any preceding claim in

which the substrate is carried by the surface of a rotating drum.

25. A method according to any preceding claim further comprising
turning the substrate after application of a coating to a first
surface of the substrate and applying a coating to a second

surface of the su.bst'rat:e.

26. A coated substrate produced by a method according to any of

claims 1 to 25.

15 This Sheet Has Been Rep

TR



27. A nmet hod according to any of cI ich a liquid coating
material is used. 28. A nethod for "mﬂ %mﬂm '\f(;oatl ng an
electrically poorly conducting substra&e €0 i ngi ng the substrate
to a coating SWOWSBSHIGt which it is held substantially el ectr PERGB)6/01102

| solated fromi 23 Surprpgmawsf@m é\f&vroetﬁeﬂﬁqyofcoamg cuﬁareqeeeﬂamy
material, the substraté and the coating materi al “bel ng at a potentral
difference to epedrly isordugring substrats m&@r%wgeﬁp@%%n&ﬁtfa&éénoﬁtt%m
substrate with pardinzheseof Eo%hbgﬁb.r&&allyA&%EEEEE&U.E}SHVS%QStéH oduerd iy a

nmet hod according to any of clainms 1 to 28. 30 Agﬁ%tratus for

el ectrostati cal F§* RS aRCIACERE r PRARS \E ¥ FTIRPLERRIUCRFTTICELRES  SRaring
conprising: a cRatéPthiSt AHrdOMeainsMHogh Hb1ddRagt At Audstrack agst paeaisuIRe
supplying particul ate coatin mat eri al , and_neans for hol di n% a substrate
and particul at ecedetihF2Re¥S aF %tp%eﬁé%%tq’élfeﬂﬂqeelten%%cq STB8Eh ot her,
characterised in that the aqueous further conprises a support surface for
carrying the said substrate at |east at the coating station, the support
surface having28a PERRERUS ACeATing)itA ghai™ [2dceARSASing BRRRg) fog b %k%me a

substrate and hgl dunidscebeLtaki &3ldeént 50l Wiedefé® LHOLULERERABHI RS LA the

support surface. 31, Appar atus according to claim30 in which the said
| ocations are aBePtEW £62RAN t he substrate at a potential difference to
earth. 32. Appar atus according to claim 30 or 31 further conprising a

fusing station downstream of the coating station for fusing a powdered
coating materi af®on PREETINNS: PEIW LRI £ ctaimat or 28 FIrLiSrs CoEREF$ATYy 2Po
claim 32 in whigleddiacl £5d130sBigingOdedite adfarEti 6RS sALBERIRS whddh shapes

r rdin im in which the h roi r f
f\ﬁ??aaﬁ 23 ?gg?ad}?%%::[e?.dcsg tha%Bthe subst(::rat:.[e e:|.f.s Egta? potseng:.a o f 0

30. Apparatus according to claim 29 in which the electric field

shaping device surrounds the substrate.

31. Apparatus according to any of claims 27 to 30 further
comprising an electrically conductive support surface for, in use,
carrying a substrate at least at the coating station such that the

substrate is electrically isclated from the support surface.

32. Apparatus according to claim 31 in which the support surface
has a plurality of individual locations adapted to receive a
substrate and hold it electrically isoclated from the remainder of
the support surface and at a predetermined potential difference to

earth.

33. Apparatus according to claim 31 or 32 in which the potential
difference of the support surface to earth and of the coating

material to earth are of the same sign.

34. Apparatus according to claim 31, 32 or 33 comprising means

for holding the support surface at the same potential difference

R ——
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35 Apparatus according to claim er conprising a
cooling station downstream of the fusTﬂmEBt‘ﬁI“ ||‘ ‘“r Appar at us accordi ng
to claim35 in which the cooling stat rrsess an ai r bl owe 37.

Appar at us acc3¥PHYSI0 any of claims 31 to 36 further conpri s‘T‘ﬁéGWHW
precondi tioning S%Q{érp sf Phe sctégggoé Q‘gt__ggﬂyre- enhancing liquid to the
exposed surface of a su strate and a conveyor for conveying the substrate
between the preconditioning station and the coating station, the

precondi tionin stat f i I QR. -

Appar at us accorg mg%d c gél;%]n a%%?%{ﬁlr%ﬁ ?ﬁ};%ﬁgg%% |tﬁ%}°nggstc§tﬁ?%lnsmg
conpri ses an emearsofext ikeldprayagmbsbratrippryithg tdeetirgt sratiavharti Ag

l'i quid. 39 ggggﬁggﬂsdggggquggtg QRz2py_of clains 31 to 38 conprising an

el ectrode di sposed to contact a substrate at the coating station. 40.
Apparatus according to claim39 in which a plurality of the said el ectrodes
formpart of thg suppatagil f 8 lddhgSYRSIR! &5 4&1amsA99art@,tl§i aEEQHENG
to claim40 in which the support surface is continuous. ) Appar at us
accordi ng to cFef®¥ifingra £using ffasken HevagpprAT °§u¢h‘a§ea¢1§gaséemyépr

di sposed bet veelgi e L kbl Rdad ity aatéff&r gnstﬁ@ SBYE-ddiecgupstigle from
the coating station to the fusing station. Appar at us ‘accor di ng
to claim42 in which the conveyor is also d| sposed bet ween t he fusi ng and
cooling statiogg, tOp@KEaEJ’ﬁaéé@ﬁzﬁét@ofélQ%tf@ ibURh NG Sh&18@Ank Osdft8on
cooling station. 44. Apparatus according to claim42 or 43 in which the
conveyor is al SBRFSSSs@¥¢EFeen the preconditioning and coating stations
to nove the substrate fromthe preconditioning station to the coating
station. 45. Appar at us accor di to any _clains 38 to 44 is which the
support surfacd®ts PRBVRTHS AFHRE ‘g’tngslfPf &Lgim 37 in which the heater is a

source of infra-red radiation.

39. Apparatus according to claim 34, 37 or 38 further comprising

a cooling station downstream of the fusing station.

40. Apparatus according to claim 39 in which the cooling station

comprises an air blower.

41. Apparatus according to any of claims 27 to 40 further
comprising a preconditioning station for supplying capture-
enhancing liquid to the exposed surface of a substrate and a
conveyor for conveying the substrate between the preconditioning
station and the coating station, the preconditioning station being

upstream of the cocating station.

42. Apparatus according to claim 41 in which the preconditioning
station comprises an electrostatic spray gun for supplying the

capture enhancing liquid.

43. Apparatus according to any of claims 27 to 42 comprising an

electrode disposed to contact a substrate at the coating station.
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46. Appar atus according to any of g Whi ch t he support
surface is the outer surface of a roamumllﬂ’“ﬁ“@allm di screte areas
el-ectrically isolated fromthe drumswftfaceLton the reception of respective
substrates: 4WO9PESE6 at us according to claim46 in which t hePSHEB6N are

depressions in,the ' f A s S | to
claim46 or 494i'n vﬁﬁ?é:%at%ﬁé %%%5%3?%2% g?%{%%é{% 6gr$teﬂg ghge%l%%gtg?%%r%ovi ng
el ectrode, eaehsnpporky fsirethe cudssxatndi ng i nside the drum the drum
further conprising a first afcuate stationary el ectrode so di sposed inside
the drumthat as one of the said areas passes through the coating station

t he associ at edtSel ecAPRAFELES Jasorfiing £pcalirimoht ot "RiLch 3 mAuralisy <f dheonary

el ectrode. 49'5&16.’2\?163?5@:@&%5?@%{ dbPO dr0aClidB A8 shibr i ¢Br iﬁbsﬂ%ﬁt%éo.he

first stationary ctrode is at "a potential difference to earth.
Apparatus according to claim48 or 50 further conprising a second arcuate

. | . . . : '1 f
stationary el gt 1 00gya0alhs RASSHNASEICILIR 4 I dilitin PR shilpdiiCour Ul O

t he sai d noving el S passes throug preconditionThg station it
is in electridal comgimawaswith the 18 second stationary el ectrode. 51.
Apparatus according to claim50 in which the second stationary el ectrode
I's, in use, earthed. 52. Apparatus according to any of clains 46 to 51
further conpri43i-ng RPRAXESHE WAPFAARG toe B AFaPFNnge airl Whiich FgesseRnats,

the second dr‘éﬁk?séélgiéoa%éﬁ%?%g ag_égée\ae pelwbd® £hd StodtiHy bRt fusing

substrates leaving the first drumwth a coated surface are transferred
onto the secof§2BEeRA 2 MoAR GRe oRHREGTEER T SBSoSeatinR statigih ficattne
according to ¢hLaihy Btedbhher conprising a second preconditioning station
adj acent the second drum 54. Apparatus according to any of clainms 31 to 53
conprising a vacuum device for holding the substrates on the support

surface. 55. 4gAPPHPYEEECAESEH AN Oriilalln aaiABwiRdcrd GHo4 c6RFEYOrSIiBY
also disposed between the fusing and cooling stations to move the

substrate from the fusing station to the cooling station.

49, Apparatus according to claim 47 or 48 in which the conveyor
is also disposed between the preconditioning and coating stations
to move the substrate from the preconditioning station to the

coating station.

50. Apparatus according to any of claims 47 to 49 in which the
conveyor is the outer surface of a rotating drum having discrete
areas electrically. isclated from the drum surface for the

reception of respective substrates.

51. Apparatus according to claim 50 in which the said areas are

depressions in the said surface of the drum.

52. Apparatus according to claim 50 or 51 in which the said
areas are each part of a respective moving electrode, each moving
electrode extending inside the drum, the drum further comprising

a first arcuate stationary electrode so disposed inside the drum
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means for holding a substrate at a poter”"ﬂl“ﬂ"mum 0 its surroundings
at the coating station. 56.  Apparatus X . m,w of clains 31 to 55
further conprising an electric field shaping dévi Be adjacent the substrate
whi ch shapes tWO9MB3816 so that the substrate is in a potenti aPCHEBP6OIZNR

Appar at us accogf%ia@gaé %orfd 3EMrd é;oagd"‘ﬁe% gQS?gé ebb&R! el SL&ﬁgﬁQ{:aE@:[on
devi ce surrounds the substrafe. . paratus accordi ng to any of clalns
31 to 57 in whithe aheociaredr eleanrodecis dnekdettiicall yommedueiihy gheS5Hirst

Appar at us accor iggoﬁgmpl akb j n which the potential difference of the
support surfacesqtao eartheangléo%elt he coating material to earth are of the

sane sign. 19 50. Appar atus according to claim58 or 59 conprising

means for hol di th pHHRPRL t t eptial . differe to
earth as the cosgtgi ngﬁprrat e??%lé 5%39‘53353%%%2‘ 3%2%} %%gﬂt &%aﬁgé'oftﬁélgalc%st 31
to 50 conprisi wahterary Glepdbredandisa d8bvseat eatata tinrendbial jffezenam it a
potential diffegpepge to earth. 62. Apparatus for electrostatically
coating an electrically poorly conducting a substrate conprising a coating
station at which a substrate is substantially electrically isolated from

its surroundings adjAGaRbeI8aN% ok8ing WAPLYLNY RALL §y'ﬂ&h&9%hpgf%ge;ai al ,

and nmeans for holding a substrate and particulate coating nater
potenti al diff &PERRS IFFUESEhSEAHORarpElectrode ufR fHsP@sed ainsids uppordrum

surface in appahatUssacael deNgntosally wivinbaidiBcBloddd GhestbCrnrough the
circunferential surface of the drumconprising a plurality of discCrete

areas el ectri cBFPGORIHIONERT f FBATIMe Ltesks ofn { AkehrdRRrL uFPRERSTS ofithi Fhese,

the reception gbcémsnRGki¥gaSHRILESESRR., 64. A drum according to claim63
in which the said discrete areas are depressions in the surface of the

drum
55. Apparatus according to claim 54 in which the second

stationary electrode is, in use, earthed.

56. Apparatus according to any of claims 50 to 55 comprising a
vacuum device for holding the substrates on the surface of the

drum.

57. Apparatus according to any of claims 50 to 56 further
comprising a second drum and second coating and fusing stations,
the second drum being so disposed relative to the first drum that
substrates leaving the first drum with a coated surface are

transferred onto the second drum with an uncoated surface exposed.

58. Apparatus according to claim 57 further comprising a second

preconditioning station adjacent the second drum.

59. A drum for apparatus according to any of claims S0 to 58.
* 60. A solid pharmaceutical dosage from having one coated face

and one uncoated face.

61. A coated pharmaceutical having one coating on one face and
19 —_—
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65. A drum according to claim®63 or 64 in d| screte areas are
each part of an el ectrode extending Jr‘ﬂl E“\mﬂﬂ e drum furt her
comprising a first arcuate stationar #sposed i nside the drum
that as, in us®O9§A5Mr um surface rotates around the first st RATGRIEN1102

el ectrode the MuvisigedlefE! EQEA% BN S RCQURRE ialky i nto and out of

el ectrical contact therewth. g A drum according to claim®65 further
conprising a second arcuate stati onary el ectrode so di sposed inside the

drumthat as, iBausea cbied phltwibicReEal Uhal SS-RACBUIE JrlerSar QRUynic
stationary eI ectrode the noving el ectrodes nove sequentially 1nto an out

of 20 el ect r F¥QI°% BRTR AYHaERE W Gferent coagimgsim accor di ng to any of
claims 63 to 66 further conprising a vacuum manifold in fluid connection
with the said discrete areas for holding the substrates on the drum 58. A
sol i d phar maceuf?cal AEBHFE PRIMATCEVFIRploABCHSEIRE T Sdaimfd ond2ubm ohtich
face. 59. A coghetbdaRBad@ Rl beaki fHRYERE LGuEPating on one face and a
different coating on the other face. 70. A coated pharnaceutical according
to claim58 or 59 in which the coatings are of different colours. 71. A

coated phar macegi | caIA Mﬂbﬁah@aéa@heaﬁ%cc@%ﬁ&g &b Raihissh kP&, £e3tifos

contain dlfferent é)o rrers
coatlngs contain different polymers.
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