; e3e@ DDECRNGHHGHT@ _| 6 19 May 2003 W00l 40339 PCT/ Dh99J00703 -1 An
apparatus and a process for coating tab lets. Field of theﬂjmgfggogon The

present invention relates to coatin ﬁﬂ“ﬂﬂﬂ%ﬂ“ﬁﬂﬁa Herein the tTerm
"tablets" is used in a broad sense,(ﬂu\ ithin the pharmaceuti cal

i ndustry nog OQ)I roper tablets but al sewphd | s and capsules, and in the
fertilizes gﬂhoééF%-chenical i ndustry pellets and granul es. 18CFRIVIOPHE -
invention is not limted to any specific industrial area but is applicable
in connection with the coating or and, 1type of bodi es having nean pa=ti. cl

a sizes in the_range fromapproxinately 2 mmto 50 mm especially from3 to

25 mm 15 CoatPRg 8pRALAGHSSarang sé i BFREaasSi nf oaveadabiied i hadstri al
areas than. thgﬁgggve-nentioned, such as in the detergent industry and in

t he confection hd food industry as well as in the manuf

catal ysts. 20 Coating nmay be applied for several purposes, :m@mmmmgmmmn a
desired col our _or thgr i sual iqprovenents, to obtain a sus

ot herwi se contEéﬁigdgFeﬁéﬁy%ﬁﬁgﬁﬁ%QQe ingredients, to protect tH85%ablets
agai nst humidity anghexygaesarom thevenyibanmeriladds i Nnepeage 225 A £Si St ance

agai nst abrasion _and to prevent dust for rnatikglg?i n the handling of 1he
tabl ets. BackgFBRAECSF Sy enEF o e TMbstt AP eF " c d& ivRET s 18t ia IDERAR

usi ng the sanesersbodcaspriisihe washihOtMeasBarnateutiodd NG iduébeypas: 30

ter, in spite,of the fact that thi tus_h i 'ous_dr awbacks.
Those. dr awback S A cPHHECo SO Tt B AnAL 1 THoL Pt One e <7 A1 The

tabl ets' surfachks iferdidsaslt eand sgray dfembeslnd ddugi gy aped tduwe. addi s
apparatus al so a%%1¥%¥ 2003 WO 001 40339 2 PCT/ DK99l 00703 has t he drawback
that the inlet gFerrperat'ure of the drying gas has to be |lower than the

maxi mal |y peem ttedTedudthe drpentior.ighest nhkes telde tev apor apermific
capacity of the_ gas.l.ow, hecessi] A l.Qw ra .
resulting in a?‘l“gr('l%%%rslo%cle%s%‘tai #é‘_“ Egr ?hé?}?g%%laq tl?] 5%3@3%%#5 éﬁeggﬁ)ﬁl? a
very noderate sprayngabé eoyprypentithediabl basifromestn dd g ¢ bges hees by
the coating whi;ch_facl._also-decr : 1 [t e e_of
t hese dramback§%a§é%c%g?g% ﬁf?ﬁ ?%g%%§% %ﬁngggféggggsg?§%r%?bggégggl%gve
been suggest ed iyorf reooat3 gp paf thoul ate materials or small bodi es, such as

granul ae, pgklets O dYsif! Sperations are also important in several
other industrial areas than the above-mentioned, such
as in the detsrgent industry and in the confectionary
and food industry as well as in the manufacture of
catalysts.

20 Coating may be applied for several purposes, e.g.
to obtain a desired coloux or other wvisual improvements,
to obtain a sustained or otherwise controlled release
of active ingredients, to protect the tablets against
humidity and oxygen from the environment, to increase

25 resistance against abrasion and to prevent dust forma-
tion in the handling of the tablets.

Backaround of the invention
Mbst tablet coating is still done using the same
method as in the last 50 years, i.e. coating in the pan
30 coater, in spite of the fact that this apparatus has
serious drawbacks.
These drawbacks are due to the fact that in the pan
only one side of the tablets’ surfaces is exposed to a
spray of coating ligquid at a time. This apparatus also



The first inprovenent was the use of a fluidized bed for suspending the
product. The coating solution was 1 5 applied to the prodygiuasecarrayi ng f
rpmthe top counter current to the air flow |In conparison to'the pan
coater, the drying capacity was increased due to the drying capability of
the fl ui diyghnegs@bs . However, the inlet tenperature of the degirnsdoiooradi zi ng
air was 20 linmted by the maxinmally acceptable product tenperature. To

i nprove the efficiency of coating it is suggested in US Patent No. 2 , 648
, 609 (Wirster) to inpart a turbulent flow of the drying and suspending air
by conducting it through ducts in a rotating disc before 25 introduction
bel ow a screen over which pass the tablets being coated. The purpose of
using a turbul enhagi e Ad Oltrabd OBhAN EnbUMidg gl Al Lhe JeablgLs
to make the coating thereon nore even, By this process the coating 1iquid
was applied cocufFEAPEy RS FRE &Pr bRl RWSRD thabitng Max%iezllyiipermitted
tenperatures of phgadiy pEmBkkarbe .l Pe ikl RakERNENNAS, 486P8E 1 8RVELEa LN
tablets due to contact between the tablets during their turrbh ng nobvenent.
Besi des, said tuRbl thE GROARIS bF2EhdMUMRALTTL F2 oS addy@'hFRT2Y Wwaate
insufficient t9 gRaURRALtinkd MYa20@39N3Q04408301RPCHIKIU LIPS, eyen

di stribution of the coating spray or, all surfaces of each particle.
Mor eover, processs HSRAFSANY &CpraRRetY f Bui R St FORSER G eSRFAYCIERF S 0tBe

coated are |ess guktrablite tBe Sthbbkeks ekohhessizRinguakohrlic@leral by | ankhe
phar maceuti cal |ndustnr% Becgltrjge, _given their size and sggge, t hesé cannot
easily be fluidi 8&EINFhERAFEG EaFtiAESP| AP AF 28GRl NDUr PEcE2PATSEY -
so-cal | ed spouting be@edauddlicE desisn didwbperé cdssbonsced Whiehbohkopraf

t he bed for 1£ the _process air are concengat egni n one or rmd{E | ocati ons so
that the proce®sCRPFeH SEKELE pBFREESKES BAYGRSER BLPEFSE6S FaRspBrE I Ae
tabl ets pneumati pakhty culle: s praay 1iedd ©d srplldceddie st heuktl benyoéntibae,
fluid bed at the sgrfe | ace as thelgerforati ons. The coating 15 solution is
then applied in PRé &t i (¥cfTon-2s the movenent of the tablets, i.e.
co-currently. Wth th&€hy ofesst at mpedtermary whes echbeusy ayf n@zZLlasfiiaee

pl aced and thus haw t he _product ray _droplets and drying air .all
Toving | the ahBut PdcErBRrCREhERE BEORNY rmeas, FARCIEE 33 GrPrLias
Thi s change i hSdegppdnead @ peenbrbddctthe s sBbetaytienpératuteet aopechiugher -

t han t he maxi num ggp% b p uct; fe ture b : eyap [
heat cool ed the f):?lo% uc @ kﬁt h%ggh%]h]]i;erg'g;“?'gnI\%\asgﬁgggé‘% i%ci g%t q{rﬁéan%{gﬁle
previ ous desi gnscoateXs, hadeadrptimgr ¢tapitédyeqapnencreapeadi tdue The the

product |ayer thi:ﬁJéjq Eted e PLACES r ke he
tabl ets spouting. ??t%%?%tk%t:?oo%gc%q% n?‘ggﬁgégéﬁaﬁac% be?éggggfhe%@let
nozzl es to avoi d lindtas f &esRaE 2 A @pdt attlie ofirviing /ddst it 2 5nde sty b&tds n
US 30 Patent - 14t ngla. | | )
(Ruttlin) di s??oésf‘?lg@?‘?%di@%dﬂ%‘eg&?gﬁﬁ 2?%‘3’%5\#%%%%%& 4 y?égfitm
nozzl es. Although the 'B@éé“RﬁO*é%pﬂh%mquem@ﬂ%if&ﬁ@dlﬁslq RS SSRGSt -
tablet coating, the appajftpscageMdist , 325SWdAb(BRuigteR)00aSSiAgagRd a

aggl onerating small er 19 May 2003 ) _ )
turbulent flow of the drying and suspending air by

conducting it through ducts in a rotating disc before
25 introduction below a screen over which pass the tablets
being coated. The purpose of using a turbulent air flow
was to obtain a tumbling action on the tablets to make
the coating thereon more even. By this process the
coating liquid was applied cocurrently to the air flow,
30 enabling higher inlet temperatures of the drying air,
but the treatment was rather severe to the tablets due
to contact between the tablets during their tumbling
movement . Besides, said tumbling created by the turbu-
lent flow of drying air was insufficient to ensure an



WO 001 40339 4 PCT/ DK99/ 00703 particles. Delicate and friable tablets would
be darmged by this long lasting stay in the fluidized bed.g4p\ adggnt No.
3.253,944 (Wirster) discloses a process in which the particles to be coated
are subjected 5to a cyclic flow. Instead of the randomess of particle

not i on chﬁl@%ﬂgjﬁti c of fluidized beds) a portion of the pap¢r®kesodiodw
upwar ds, I'l'e being sprayed, and the rest of the particles flow downwar ds.

The flowis created by introducing drying and flooring air at different 10
intensity through various parts of the bottom of the drying chanber, for

i nstance by raving holes or other perforatiagns distributed in a certain
pattern in said bottom However, it has turned out that the upward f | ow of
particl es bei ngeymraykd @nibthe ctovwfnarhte f¢osr bhglbppapt el ed baeugf sieeed

are not easily kep 5% : mut ual contact between said two particle
fl ows substantiall tyeagﬁ{s)fé” gls'é?'%é process. A further inprovenment in coating

technol ogy was t her eMareonedi nedobyssasr duvolrngng & gbsoper fdntidi st 26n
| ocat ed around e peLl ofal | onaswhes e ddiecpLagass, LT 1aler s,apdygher ot he
anpl'es o q ed’in

spray nozzle is located. ! . such equipnent “are descri

Patent No. 3 5 z&bletpperf Whstizetustal Integhel taibn ddie mhawngeeetiton
solved 2 nmaj or prgbliepg, sRAWl ng;hed: ke pr t be
i ncreased becausé the tu%éef:%lqﬁgmeg@f I e lpasse%ge of t%gcaoﬁe%?yﬁéﬂﬁ%é%ﬁd
it solved the pceBingh ¢ashtvirerEhieidined . norerepeag . norel kundt eegrieednt

in the same hougjig. mdRhE i@ PERR! 4 UspedAuled Og Bukehy Sﬂégab'ﬁ fPhis
coating relatively small objects, but it 30 was not suitable for coating
tablets. This | §afigho the PRFLIFAELIPAE AredlialPorepBcPLy tdle Pedbfer is

conpar ati vel yohicHs prdcthe Rrigcesseatbne@imoiddediasnt 8nhe APMS-d M §ca-
free-fall velocity to trar‘l_ﬁ)ort the tabl ets pneumatically, However, this
hi gh vel ocity i $iQnh Shdinat WdeoPpe39ss ayr\ay Doese 9 Dkgonas 7encrgh

of ten damages tRelsbi€ys colepeddishban the AN ghelil8%8 calARPt Nehe
drawback of this equipnent _is the formation of | oner at es when usin

agg ;
sticky coating SBRAY ofSZZ3eA’s®H PORABEI IR JIhUSPORTPE 85 &M i g Hat g?ﬁal

on the surfaces £f the tyhfel spaaeem®ds RHD| ek fard clikthdll | ITheat £8aL ohgt he
drying capacity of the prqocess air is_inadequate. Al so serious, u scallp‘%

probl ems ar elPnIREHE PR £ SRR §RPLLG AgyE ofeFEt C3F S5O e n? Siak

essentially sol wesvdyeAt neyf aphar adawsieescriihed | o VEubL2043%. With the
(Aeromaticrielder AG in which the Erocess air

motion al ready HFRTeSPedthf ne*herhBEt o pF &t & rﬁz’isls:ﬁ’g‘pagf[):)g‘%ﬁ%l}ssewsélnhggﬁe

process air was phdcedueed thysishaaingndheherept] dpecy edropkete. and

o broduc ng. morRt GntPofhin St cURMIRS bt T AGs SPRn CBCIRT" Ribar P aeBeat

was | ess sui Rablandonakar geratredff et sarbae ffdcimmor Thjeotlsang® Thi design
par 1 e, L0 e kot dbe ehLeEiab RS, SRt s L0pDop L0 -5 uha o

the maximum acceptable product temperature because the

evaporation heat cooled the product. Although this

design was more efficient than the previous designs, it

25 had a rather limited equipment capacity. The product

layer thickness was limited because the process air had

to keep the tablets spouting. Also there had to be a

minimal distance between the nozzles to avoid interfer-

ence. An apparatus of this design is described in US

30 Patent No. 4,749,595 (Honda et al.).

Also US_Patent No. 5,145,650 (HUttlin) discloses

a fluidized bed apparatus having a plurality of nozzles.

Although the area of applicability is indicated as

including tablet coating, the apparatus seems most

35 suitable for processing and agglomerating smaller




In the apparatus described in the above-nentioned WO 9S/ 20432, the
particles to be coated are inparted a 25 suitable spin by 4ghgsppsr flow in
the process air. However, this nmethod is not suitable for objects of the
size of pharnmaceutical tablets. Therefore, there is a need for a new
process apparatus capable of creating the desire in of
t he obj e(a:@%@“ﬁ%\alcoat ed, also when this object is a relati \%(F”@/ﬁf(%%@élw ”
tablet. Furthernore, the devel opnent of tablet pressing machi nes and ot her
manuf acturi ng equi pnent has invol ved a substantial increase of the
production capacity 35 thereof and, consequently, there is a need for an

19 May 2003 WO 001 40339 6 PCT/D K9 9100703 increase oz also the capacity of

coating processgsrendlagpanalisgse Rasi fesapesPeabakky WBullEbe damaged
pharmaceutical | ndustry, there is an |ncreaS|n%FR%ed for processes
t

producing a 5 VRYyCBr&ciioBdcdASHYT HRY neBn& lugidizediRed-in a batch

or in a lot being tregsgtedteast NBUOBShE3 Must (vBELsversubssanbiakl ¥ phe-same
p=edet er mi ned anount ,of gﬁaggn material1 and, E@%s must. forma filmor
| ayer o= even tHTFERN&Ds WEHCA ISR B3eSC vF S e 5Ph PRAFIOSC e ke 1pupaected

i mportant wheh eoparpgstiof flbe.chakteqd 9t adbtmimienpEesi 66 pust athed
rel ease of drug _fromthe tablet having regeived.th oating or when th
coatingil1itseT?E&SHprﬁgg?SaeEﬁéﬁb% Pﬁgﬁgﬁﬁ§h?e§j§88F0r rﬁpﬁ?bﬁﬁc?son
of nufti-I| ayeretheoptirhdclBst itoe upwardeedwhila pedagsepeagieidigaad dréi ned
above. It has turpned ouf, th resence,of partitions, -.such.as the tubes
used in the eanﬁFﬁeﬁ?sEB% ﬁ%@égg%généﬁ?ﬁdﬂ%ﬁn%§rﬁgreﬁﬁegF;Ef,éfocaﬁat?'_o
95/ 20432, for tafl &y coatroruaing odkyingy@ndst poebhgne idueat odi BEe28nt
abrasi on of e. t. n_an or L.@n Lc Sits,hut
al so becausei@héﬁggh%?gﬁépﬁgﬁ?d%gig&'p§¥%itﬁ%%ggodﬁii%%‘mﬁ%%%ﬁggt%#cﬁh?ayer
of objects to bérysagedhanpesti hgr dowisdsen bPynhavésicddrles i ae baherhe

product resulti grifart%hei%sg[&ﬁél&%ieecggpgg E%eééreaqna ga%}geehgst;kng%id

mechani cal streSs on the tablet. Sunmar raventi on résen
invention is babedtem i Fewestsogniit dis Hatrnedi guposbabl eheounveird fhow
above expl ai ned rq$Q€ t iQ Lt e ol.ggy fubfy | =

speci fied needso?n a Fg?lgéaﬁgﬁégiy Eggﬁ%dépgﬁgal_pnegﬁgpi%g%in%%ﬁg %%r
gui di ng and &BnPRSIHLINES Hee iy chphedof rehaotalftad sL ¥ K Het cegpagagadand

thereby omtting the PHIddd ANbSatkd ed i PLECpaRELc18N81BYs substan-
tially disturbes the process.

A further improvement in coating technonlogy was

therefore obtained by introducing a tube or partition

20 located around the perforations where the process air

enters and where the spray nozzle is located. Examples

of such equipment are described in US Patent No.

3,241,520 (Wurster et al.). The tube acting as partition
solved 2 major problems of the spouting bed: The product
25 layer could be increased because the tube allowed free
passage of the coated product and it solved the problem
of interference when more spray nozzles were present in
the same housing. This equipment turned out to be very
suitable for coating relatively small objects, but it
30 was not suitable for coating tablets. This is due to the
fact that the free-fall velocity of a tablet is compara-
tively high, and the process air velocity has to be
above this free-fall velocity to transport the tablets
pneumatically. However, this high velocity is such that



19 May 2003 7 controlling and guiding the spray of coating liquid by neans

not hitherto applied in the art. Said special pneumatical {g@g g@yprlses a
gas flow introduced with the purpose of influencing the fIOM/path . of the
atom zing air after the latter as exerted its atom zing action, to decrease

t he upwar dybighsé39 ef fect thereof. Said influencing is her elpt-[aﬁpigglm-mjle
attached clains termed "nmuffling". Thus, the invention deals with a

non-fl ui di zed bed 10 apparatus for coating tablets, having within a housing
at | east one coating station conprising a perforated base plate, an upward
directed two-fluid nozzle centrally in thegbase plate, means for providing
coating liquid to said nozzle) neans for providing atom zing gas to the 15

nozzl e and meanscf@frBHOMbALBE sABLEPYWALT @3S FFRAMIHY WOR UG rength
perforations through t he basg plate, the upper surfaéggof mhlchﬁss?%mllned

towards the noz2Feth®H€ -apparatus is characterized in that the perforations
through the base pl ah@lo%&{érdd%h&o&l’ckaaﬁeﬂhﬁéOé'@@lﬁﬁehl&&QO:_ZI'Zé Foak 1he
upwar d |nag|nar§ prokgggatlons of said ducts |nt§{sect an i mginary centre
line of the spr8y &% TR d YBETs H 1 1o 2 Ste-CtheSappaPat FO R PRS -

havi ng neans 50A190etﬁmtmmldry @ﬂfﬁépaglﬁ:hecﬁﬁmzrﬂgggaat&hahtll vraftige the
| atter has |eft th 25 noz% o0 de rease t he U war d sca&#grlng egfect of
said gas on theSPﬁ BESS b8 éﬁb < and the G Hb&FEHE baBBpl BEE

i nfl uenced by thE1§ﬁma£ﬂﬂKidﬁet@asd%&dwgﬂuxp&ﬂﬂt&nonkhﬁ bmmné§E3a1r

muf f1ing means and froglthe %erggaationg 1S W thout a itio { 5
Tabl ets o be " 180 tBANEAISTRe nRheor crSBhatia TRaF 7y SRar (PTRRLER=t raze
atom zi ng gas cmnheMéqprxnﬁﬂhksidssn@st suitabl e for the purpose and W th

whi ch I h d | ets f

gas Suppl y Melns 55 AR rePT G EReCE e FROR Hosdt 8. SAAd Bravid i hvedie
May 2003 WO OOIb®3391&wP€$b§K99m&0ﬁ&3qnnbﬁdrurlﬂguﬁiigﬁggzItNemeamlnEets
the upward Sprea‘i ﬂ%a%l 7ing, gx%féﬁ“é%@ féz%'l{eES twq: i d ;nezzle and

deflects and nodifies saﬂ% stre urnin roader SWrling | ow
havi ng reduced @pwhr@mq@qmglseemvebef@nret e araikingt shbemgtooapbdteVer y

satisfactory reguy téngav?)gg%%%tgbt aalﬁc?dt%eﬁagﬁcﬁ]éjsé)“&et %,agor 1%@5 ~SYRBLY

means debouch in an annu cavit'y enci rcri e nozzle
enbodi ment thE gpwdr Reoindi hef owasid rﬂﬂflfﬂf@ug@s"lpngl@r c@dtt'muﬁm gehie

with the at oni zijg,as ouenen. Juif Lisgraln g atamhaluig.gas mayaal pgebe

achi eved by ot her “neans ough three- f|UI nozzl s have hitherto bee-
constructed w t lfaPalleay @F R FHing r@mymecpgas\"mlm@mbvéymp@mngs

atom zation zongpd other apparatuses it was less suitable for large
tablets than for minor objects.

20 This is partly due to the fact that the object to
be coated has to be in a spinning movement when hit by
the spray of atomized coating liquid droplets.

In the apparatus describesd in the above-mentioned
WO 95/20432, the particles to be coated are imparted a

25 suitable spin by the shear flow in the process air.
However, this method is not suitable for objects of the
size of pharmaceutical tablets.

Therefore, there is a need for a new process and
a new apparatus capable of creating the desired fast

30 spin of the object to be coated, also when this object
is a relatively large tablet.

Furthermore, the development of tablet pressing
machines and other manufacturing equipment has involved
a substantial increase of the production capacity

35 thereof and, consequently, there is a need for an



15 m ght be possible to nodify a three-fluid nozzle in such a way that the
gas flow in the outer zone at the nozzle tin obtains a dlrg%é)pﬁbdgartlally
tangential to the atom zing gas. Thus, the invention al so conprtses

enbodi ments wherein the means for pneunatically muffling 20 the atom zing

gas conprises a mantel surrounding the two-fluid nozzle. Tha t |n
fact a thr &P nozzlie is used. Therefore, the term"” taro&’F%%g&/P\@zagl -e"
is used herein and in the attached clains as covering not only a two-fluid
nozzl e proper, but also the central 25 portions of a three-fluid nozzle,
viz. the portions delivering the spray Ii quigrband the atom zing gas. In
contrast thereto it is an advantage of the ehbodi nent described above that
the nuffling and, b L0 hr the duts are_suppli ed
30 fromthe sane q%neﬂgmg%n%l%nge ° g%adj(%gt%(r%étr'ft %UI‘I 3 Tt % Sratrion. and
Further pref erre@@ﬁb@&i&mass of the apparatus accor d| ng to the invention

are subject of the ol airp,ded Angoaceaexplal pad Lo, conngct]om Wi e

description of 35 the WI ng T AvVention -aF<o
conpri ses a procdéseder l&oatn rgn ¢ 2R eirg b@resdbjf@m prrgcelsessalpretsictagar

upward spray of W%ﬁbggb%@a@%%ed A 2 f'rma% ’é.clzlz't%b&‘és" g

apparat us as des ove rocess 1s arac 5 terize ﬁgt t he
tablets before n&tGhy s&T 5pr&y bPe Peised ft?ée%?ﬁfh Epnaserenalyy m‘aﬁé;ct

of gas jets di regé‘é’ei‘@éé"%ﬁb%@aﬂd&&%l%%ﬂt*@“ ddmdidlalde B ITRd 1. 0f 33 d
spray, and simltaneously and subsecruentl the spinning tablets are by

said gas jets guicRat 1 vvarasex g candal tlbb%lﬁ-‘én §98R Bhd Lo of Jdiayer

nozzl e to increasy tdgeAURBEL Qe ssUTRERAEd i3 £ISs CONtaLdH NGYIe. SEA%
the two-fluid nozzle is provided with atom zation gas which is adjusted to

an amount | es$0t Hefh ¥AROBRBNGNIVESD &f PEEPREBePAt EBRA B92 AbB® st HICMIFIa 1Ty

gas, would scattey %iretﬂ’i%é aEhQTt%det heemngozor&@wfréw&hkheamréﬁ/ of
coating liquid droplets; and the upward tablets scatterlngbeffect of the

atoni zi ng gas is FaGHREd I{ﬁ/c‘f)h?éﬁijratql'teal FR2RBFA i g t'REFedins uSP2above the

nozzle. Pref erredl@g@pdl FehipY itfed hth H@OCEES a:@»—d@{a-ﬁr_ed 20 in the clains
11-16 and are further I ust ated in coanectl on with the bel ow description

of the drawings. Bri ef ég’cr i DRASoPTOAECHEN RFs MH The R ahdLaHE 1
is a vertical 1gecthepal ¥l %eréecﬁrbﬁérﬁ)qdzre?@é@n&o&f r@g@@tdmr@@a&f&m
sectional -vl ew

coonding Lo fhe mvent Lo FLa-id nan palorest verleal sectionalony o
invention sinilarstohthe ehkodiuhwy uskadwin ohel gmbbdimkaassbbuting ddwesd4 ow
2 base pl at o as UISHCTAEE USoR RENEe Br2 e 1 Puantt ofP SRORACAAZH deoF 1
and 2; 19 May 208Blet. .coating not only involves problems due to t:l'\e
20 abrasion of the tablets thereon and the formaticn of
sticky deposits, but alsoc because the construction,
using partitions outside which a thick layer of objects
to be coated is resting, demands a long residence time
for the product resulting in a low production capacity

25 and a long lasting mechanical stress on the tablet.

Summary of the invention

The present invention is based on the recognition
that it is possible to avoid the above explained
drawbacks of the prior art tecnnoleogy and fulfil the

30 specified needs in tablet coating by using special
pneumatical means for guiding and controlling the
movement of the tablets to be coated and thereby

omitting the partitions used in the prior art, and by



WD 001t 0339 9 PCT~DK99/ 00703 The invention al so conprises a pr ocess for
coating tablets by subjecting the tablets to an upward spra.‘)sé'@ Q@gl ng

| i quid produced by a two-fluid nozzle, using an apparatus a %%g

above, which process is charac 5 terized in that the tablets before neeting
said spray are caused to spin by acentrally inpact of gas jets directed
upwaard to intersect an inmaginary centre line of said spray, and

si mul t aneously and subsequently the spinning tablets are by said gas jets
gui ded towards a 10 central position over the two-fluid nozzle to increase
the nunber of suspended tablets contacting t he spray; the two-fluid nozzle
is provided with atom zation. gas which is adj usted to an anount |ess than
the one which, atoatuaidernd iancbgUitans ShemfahPhacoabirg ddaiuier bis
the tablets in the Qiyi a¥Ry Lremikle igPrene ofreoating |iquid

dropl ets; and the upwand tablets scatferlng effect of the atom zing gas is
r educed by pnunat i cal 1SpidisHEHER )k REREIa G 163 L DRARS IRMPIEESEE.2 IS &load
embodi ments of t?% %Fée%%Jl%mefﬂéﬂg@z%%d@déwen@wéﬁl% %%@@qﬁea
further illustra 5 i n connection w he bel oqw descri ption of

drawi ngs. Briep. efsdrhet abpmiginchea il apfFprasheh %%EtGFa\ﬂsng%xeﬁ‘-gd itiss a

vertical sectionghowiew £f a%bfé??OOHc?Sié@f‘éaQé @héQ%wQQdaPE?EEaPQSeffect
according to the |nvent| on; 2 0s an en| a(rﬁed verti secti onal - VI e~rr

of the central p&heire®lof S&i%mml%ﬁ t R ehpafah &ECBF& agteshere

invention simlapitgdhe mlwgf§bﬁ§m fir. Fig. I, also shoring the
flow of tablets b| ng 30 coated Fig

| parti al
sectional - vi eca of a BB plthie %V%%%P?rg?%ﬁse‘i’ﬁo@a'géﬁ?g btuifdzeavRadi on
shown in Figsyq %?%ﬁ%tus]ébﬁmaoiﬁgﬁgwﬁhﬁQEQ%39hH@ﬂﬂE”&*@ﬁﬂ@ogoﬁoﬁeﬂn§~4

schemat i caIIy sho t he base plate of g een from bel ow, and Flg
a schematical |y #&rt323$t s@BE TRACITFBWS Ftah?fbn%%‘aﬁ’ﬁéﬁf-naf 3 h%eﬁf)%’é G¢
according to theb‘éslé”%aatleqnahaupwgrdodiiarébaedomot—featdngos"zaél Oéntral -

Pro. 1°a funnel M¥kaTnERBeratech ahmvelEed Eoaihgy Snaos oA BBt HERH T he

inner walls of the kaier nparleof n@taexsrrémh'eprd:mﬂimgealtmuhamg)gasetbetihe

ebodi Tent LY. Sl ld YaBaMlng T eBEObGHALR - JMALEE G ScBebice
through the perforations through the base plate, the
upper surface of which is inclined towards the nozzle.

The apparatus is characterized in that the perfora-
tions through the base plate are ducts arranged around

20 the nozzle, and the upward imaginary prolongations of
said ducts intersect an imaginary centre line of the
spray to be produced by said nozzle; the apparatus
further having means for pneumatically muffling the
atomizing gas shortly after the latter has left the

25 nozzle to decrease the upward scattering effect of said
gas on the tablets being coated; and the area above the
base plate influenced by the spray and the gas flow from
said nozzle, from the muffling means and from the
perforations is without partition for the tablets to be

30 coated.

The means for pneumatically muffling of the
atomizing gas currently regarded as most suitable for
the purpose and with which most practical experience has
been obtained, comprises outlets for gas supply means

35 encircling the two-fluid nozzle, and providing a



As it appears nost clearly fromthe Figs . 3 and 4 , the base plate has a

hol e 4 for acconpdating a two-fluid 15 nozzle as indicatedga} bgoaunber 5
in Figs. 1 and 2. It is an inportant feature of the invention that at |east
the substantial part of that portion 6 of the upper surface of the base

pl ate 3, C encircled by the nmenber 1, is inclined do% { nst
the tip 2\6\@8&{'{923 nozzI e 5inthe hole 4. Tee inclination of the su a%:e--G

to the horizontal level is preferably 5-20, nore preferably 10-15. The
portion of the plate inmediate) y adjacent to the upper part of the hole
may, together with the tip of the nozzle, pgotrude 25 somewhat upwards (not
shown) to avoid depositing of dust in that area. Another inportant feature

of the invention 5§afd1%gp §>epl o gégf FHUGH %g ?—P&%&E tthf}& %gructsaéa&ﬁadln

the preferred errg I ment’s in"the 3 I gures those
per pendi cul ar t olffeaite@iiZidy AT &feedn Hooevere Ewei-£ lgildegidznl sregnd

depart somewhat Hpemelhe ogﬁap%a%q'e%u'%laostc*}%awéﬁeﬁlﬁghw@yl%éer

i nstance be less vertical than shown in figures case
inclination of tRECAGIETAE I RS bel oW 1R WAyS 2083uRe 0BP2ER3D SEattering

PCT/ DK99/ 007035 s apewuhat O&{’r&m@rtggmg foébﬁgdggggeaere per pendi cul ar
thereto. Moreover, the ducts _ E further arranged so that the upward

i magi nary prol ongatl oYELN SR ST 2 P T e L haF YR BRt E’telei”né’%%q*ﬁl‘ti’ﬁ%ver

the hole 4. Wi chaver Uwza.lnds fd gagl ggﬁtphgr ERGIN FSb SEFH e:trh i Hnther
spray to be produced t he. noizle 5, T s Wl

rret er of t{he ct
typically be 1- 1§§Vﬁﬁ1 AR hEFFITSnGPR TRZF s PHarF?ﬁh?eE"‘gPﬁé@scnﬁe 50e
di aneter. The dugbwatay dwavelthdferent ofi amEtars dLs 0redeeded X Pdfmerge
di fferent |ntenS|t% t}}ﬁs3 t he, ducts near the nozzle 5 will typically
more narrow t hanYifds & Hord- AFLF5rd 939m the nozzle. 15 The di stance

bet wegn thg d]chcts 7 IS&@.&&@@i‘Edmd@ﬂeﬂ@h 'lrtgfamé ihatcaﬁ:z:em& @?g ?ayl Qt?otbebe
coated to be from0.2 to 5 tinmes the | argest, di nension o e.table

The total area oP“SH‘ee cﬁﬁléy7 p as e ar egﬁot?h?%hZ e eﬁtlé“% "AescFFbed
bel ow, typicallyhawveiititheS:6%eaHEn tdmmshmudomm akigt em wiew hef i sist 2 heting
surface 6, preferab a (o) mat t the | ower_surface.of the base
plate 3 the duct § 'fﬁ%a PQ\E‘ afeérioe Tﬁnéfll tﬁ‘ £ 13"55 gl‘l H¥iredt25
fl ow pattern LBr aughtt fee @t;ucstsg.b'/le Bel mmdb.lng basle*qaéatéuadl soazﬂleemurrs@chor
provi ding drying AL Nomon Abedughs, Andyiidling sbr.for. caathobling

the fl ow of atomzmg}}aerromt nozz as~ ex alnedln
details bel ow. 3GiMr obsa(;@rajuct @drle@ttllqm pﬂ:enﬂmﬁhrxoutghngeptpe‘ 1G.0 Thhe

pl enum may corrprl S80% £ ,Qne ar t{‘f?g‘t (rgpénébg )al%Befégééafﬁ‘@Q' i ng

supply of air at various re SUres fo various roups o duc
means for |ntr0d|ﬁﬂib@3¥m¢ﬁtﬁn‘gh@é%l%§l§@1m§§nlsh ogrm@@@amscgsld'eﬁéfﬁbéag

bel ow) . 20 the atomizing gas comprises a mantel surrounding the
two-fluid nozzle. That means that in fact a three-fluid
nozzle is used. Therefore, the term "two-fluid nozzle"
is used herein and in the attached claims as covering
not only a two-fluid nozzle proper, but also the central
25 portions of a three-fluid nozzle, wviz. the portions
delivering the spray liquid and the atomizing gas.

In contrast thereto it is an advantage of the
embodiment described above that the muffling and the
proc¢ess air introduced through the ducts are supplied

30 from the same plenum and need no adjustment during the
operation.

Further preferred embodiments of the apparatus
according to the invention are subject of the claims 3-9
and are explained in connection with the description of

35 the drawings below.



19-May 2003 12 The two-fluid nozzle 5 receives coating quuid t hr ough
conduit 11 and atom zing air through pipe 12 (Fig. 1) . ﬁfﬁ% seen on the
Figs. 2, 3 and 4, the upward 5 tapering conical walls of th V@OQ3for
acconodating the tip of the two-fluid nozzle 5 is provided with grooves 13
whi ch, when the nozzle is in place, forns ducts |eading fromthe plenum9
to outlets 14 (Fig. 2) encircling the tip of the nozzle. The depicted
enbodi 10 nent of the apparatus has six such grooves (Fig. 4) . The grooves
energe tangentially in relation to the nozzle, for which reason air
conducted fromthe plenumthrough said groovey to the outlets 14 | eaves as
an upward swirling flow encircling the nozzle. 15 The operation of the

apparatus is further depgiifefemtidnreleteread:dddd.a MLy éﬂ&!gfe@
the tablet flow durlwgzthe coatin %%groce B)?the pr ogjess accgérd' ng to t%e

i nvention appl yi ng a2 & sRY i Bl $ppardt Eget FERLER 2t 1351 powssat ebuyt aifh
20 a spinning novemyy; @i‘:&%f@du&eﬂebﬁ}fa E:%C'I”r\lﬁci SArAY (& ins a
t

coating liquid and, at the sane tine, G_a?avm ded that the atonizi
fromthe two-fl ui @Rnﬁzlﬂ@%c%%té%ctrh@efﬂi Qe WNEES, Procewsi é5 chagas-a

hi gh concentrat 5o ofi 1! ehstran kedTei b abRed HaFdhe r@ée@g%?ykggdzg%?ay

How this is obtained appears fromFig. 2 which shqows that ets ar
falling downwar ds &5¢ t Reupef rﬂ%r?ﬁj%ﬁvv&’rlﬁsa?ﬁéltt}'é’éel}bl atpgagt Bdf ges jets

touchl ng said pl alg A dbighara tadlla{de/rs@&s@r dng) afbeciQthe 3.Q
.nfluence of an air f Iow sucked I!&gto th Iowﬁuov he nozzl e and™al so

by the influence Of GRS SREHY 03 dISERE t@ﬁ"@% et febagEuenslsuthe

7. However,; the meigle{feetcddlébesereapy] elaid Sgat@ @@t uﬁdéaSEo%{:QQ' 89
novenent of the tablets beforge they reac@ht hetwfg_r 5. the nozz

The gas jets bFB®wAreHF4ar KRR §H QLS GG)%ZEIESt%a%"éCéeaS“

vel ocity of 80- 18@n§Sﬁumbeprcfes&bbﬁdd&&15@bmé&§0cdﬁkdﬂtfﬁgﬁﬁﬁﬂ §B§ﬁgres
vveretakentoreduethezrgf rlngFffect of thggt alr fromt

two s fluid nozzl &€ He Rz ®pe DI BRRVAY %l@r%ﬁaméarhéagﬁt
and, therefore, th:eu.tcﬁbllﬁadgmduiad)e:csmre@lnomtcheﬁsaﬂﬁaivh@h OBk iR Or

portion of the spr coatl WO @si.t.ed on the tahlets'
surfaces. Resides® %}séﬁfh"\ﬂ &d’ ”rgés’m}“%%?séﬁg&lg‘ ?ﬁé%gaartve@g SGRtter
i ncrease the absashen ttattelreeuﬁ J.'Thehpr dce@sxg:onq»nesawawmrmawee%dﬁh)av@fd
this. Firstly, th f t Il u unt 1ess
than the one whi c Li’l{ét R | on g%t%la,ansm%o?:ﬁ(é ??%lasﬁé %‘gfgxgﬁl%‘astcraﬁfer
the tablets. The amumff?@tl §fl E&e ﬁﬁ@ﬁ‘lvmglgaﬁmmet@um@cb)f anawoz £s
of the type in qUeshionmHIs MPAKetlar §eclLoRiRl (e Gl 1de spray

beconmes | arger than usSual for two-fluid nozzles, but due to e sizes of
the tablets this is of rﬁ?ﬁ’%ﬁ}iﬁq a?f&%"%é@&%@%u‘é‘l‘?t pPrefeske atienglefined
coating. 20 Sezondhy,thée dlzowof 1atQEi zang ORse | EL&tdrfézedlbYuQHﬂ{:éag 98s

i ntroduced through the gr.oqves. I3 o t.he outlets 14. epi cted

enbod et the- EFPRSSIATL Tt S0 HES AT SRS Dr By de ey e -

sane velocity as the one of the jets fromthe ducts 7 fed fromthe
Brief description of the drawings

In the drawings:
Fig. 1 is a vertical sectional-view of an embodi-
25 ment of a coating apparatus according to the invention;
Fig. 2 is an enlarged vertical sectional-view of
the central portion of an embodiment of the apparatus
according to the invention similar to the embodiment
shown in Fig. 1, also showing the flow of tablets being
30 coated;
Fig. 3 is a vertical partial sectional-view of a
base plate as used in the embodiments of the invention
shown in Figs. 1 and 2;



25 sane plenum 9. However, when the plenum has nore conpartnents it may be
possible to adjust the amount of nuffling gas and the anpygiRf2008s

i ntroduced through the ducts 7 independently. The nuffling ‘gas-tcreates a
swirling flow which rapidly influences the flow of 30 atom zing air from
the nozzl exydhgu@kore., the last-nentioned flow al so becones per/mDKngoand,
consequently, the upward velocity conponent and thus the tablet lifting ~
capability beconmes | ower, whereas the size of the spray cloud becones
somewhat broader. 19 May 2003 13a This neans that the spinning particles
passi ng along the inclined surface of the bgse pl ate 3 when reaching the
spray only receive a noderately lifting 19 May 2003 WO 001 40339 14

PCT/ DK99/ 00 i 03 infl heir resi time in the zaone where they
are hit by the spray ﬁ%ﬁé‘ﬁ%q?ésr@e|a5‘t‘°ie°ve"1%3‘?’%§'tseeﬁdé‘d.?-Pﬁ?tsesadodfr 23N ed
two- or three-fl Wablwzz by Suwctdeimd dbhavmitara spr ay dewiaael smray of

electrostat is or.dudyr d 0 SPr. :ﬂﬁﬂgﬁ, lsa heing .l RNt Y .spr

devi ces, can be ccoéngsll(}g?ceiglcﬁlolfc?tﬁogn t ebggpgﬁg)t Gs‘%ércllgwtohe per’og‘{egsls‘tg %e
apparat us and t heegRa0ess ave ofesaylpedt &ieowe, | wkenli progepshe suskezat-h
for batch-w se and..cold niRuenbablel: caghidte Jinaialyses; of Balh lhas, my

conpri se one or coating stations. when nore than. ofe coating
station is appli ket faysaly Gse 8peRabed agarHeraifidepenaes qeht ggsagets

paral | el 'system Qi; fi8Ye ABYHRE rEORBEGHER g $OTd1LS: nAtp; APl Ched i Fige S
the coating stati olns rr;ae bepsepar ated b as wal 1 15 %a\?e]f ﬁﬁ(ch: tﬁjeg tla'b ot's
pass at random wieth $3¥¢eSPBIYt handodtFry-apraysiyoand2eubgseagandfy ttdif et s

fromone coating sggsﬁmpﬁt?_t@a'_ane&Beargaréyagé.@db@agbﬁ:a'taegu%e@ QRIAId ed
permanent or adjustable Tilting of the apparatts. For continuous operation

an appar at us PG L oPPREC EAVeAVEENCARY LYY pELHEAYREBRPE $€ fiNACaaRR i ng

25 stations conneckedni;Rpser bes. s SN ffamone stthenihg e Niktay) s
controlled by tilting the _battery of stations. The coating Capacity of such
a multi-station appararasintfe BOzFIG 08 mEXV VA 00b- b aBFOFIARHCTMAERS a

coating layer of 20i8R ifsnaghabtefiec®dRidIQd: Usi Nk AR K3 AL QIS Goaldg
sol ution. The tot aébtreat rent time for each tabLe;,for assing all five

stations will be AppFEXTATEERY+I0 V62T QachUEE bARY F3° of "eTRE i FRPCEET
stations coatirg théechbdletefl idi fftey ety icanpasid i orzymgrbe appl ietdw of

coating liquid drople:s; and the upward tablets scatter-

ing effect of the atomizing gas is reduced by pneumati-
cally muffling thereof just above the nozzle.

Preferred embodiments of tne process are defined

20 in the claims 10-15 and are further illustrated in

connection with the balow descrip:zion of the drawings.

Brief descrivtion of the drawinas

In the drawings:
Fig. 1 is a vertical sectional-view of an embodi-
25 ment of a coating apparatus according to the invention;
Fig. 2 is an enlarged vertical sectional-view of
the central portion of an embodiment of the apparatus
according to the invention similar to the embodiment
shown in Fig. 1, also showing the flow of tablets being
30 coated;
Fig. 3 is a vertical partial sectional-view of a
base plate as used in the embodiments of the invention
shown in Figs. 1 and 2;



WO 00i . 10339 is 19 May 2003 PCT/ Df C99/ 00703 obtain a multi-layer coat=ng
in. only one passage of the tablets through the battery of4 q@ggggug
stations. In cornnmercial use the apparatus according to the | nvention wl |
of . course be provided with equipnment for 5 automatic operation based on

si gnal s oR{gighedsPy continuously or periodically nonitoring etrxaobese3

paraneters, such as =lows or tenperatures of gasses or tablets introduced
or withdrawn fromthe apparatus or other paraneters which will be obvious
to a person 10 skilled in the a=t. The invention is further elucidated by

the foll ow ng exanple. Exanple A coating ﬁ]goeration was performed in an
apparatus 15 as the one shown in Fig. 1 The’size of the apparatus mas such

that the horizontal dianete t he | clin d surface, 6 _was
tablets to be coat ed]gwgr eEm r%&lmé-}t ‘hraas %‘ésfgﬁﬁoﬁaﬁﬁ é’lr‘?gcﬁa °d€n§1920
di aneter . . hel ghwen fromsbefllace aneh 7.0 M 4.5 mMm 6.6 x 10 5 n2 The
w5200 correspondi i le 3515 oS B GHa bTY 90251 TRE EERTIRTT bl vas
a 20 wei ght % acquiEoas semkbbldgmemft Opadrgbé(Sabcmuw\hia@tmqrsimg:oabl ndnebased
on hydr oxypr opy) o JBLEY brC SIS o AT GO GODJELEQR: A0 dmREAtUre

798¢ & ative hum d ST T
64% |. 1 WD 0010339 16

Detailed descrivtion of the drawings

In the coating apparatus depicted in Fig. 1 a
funnel-like member 1 circumvents a coating zone 2. As
depicted the inner walls of the lower part of the member

10 1 are in this preferrsd embodiment only slightly conical
cr even vertical.

Under the zone 2 a base plate 3 is shown.

As it appears most clearly from the Figs. 3 and 4,
the base plate has a hole ¢ for accomodating a two-£fluid

15 nozzle as indicated by the number 5 in Figs. 1 and 2.

It is an imporctant feature of the invention that
at least the substantial part of that portion 6 of the
upper surface of the base plate 3, which is encircled
by the member 1, is inclined downwards against the tip

20 of the nozzle 5 in the hole 4. The inclination of the
surface 6 to the horizontal level is preferably 5-20°,
more preferably 10-15°. The portion of the plate
immediately adjacent to the upper part of the hole 4
may, together with the tip of the nozzle, protrude

25 somewhat upwards (not shown) to avoid depositing of dust
in that area.

Another important feature of the invention is the
provision of ducts 7 through the base plate 3.

In the preferred embodiments depicted in the

30 figures those ducts are perpendicular to the inclined
surfaces 6. However, their direction may depart somewhat
from the one perpendicular to the surface 6; they may
for instance be less vertical than shown in the figures,

in which case the inclination of the surface 6 may be



5to 19 May 2003 , _Inlet tenperature of gas introduced to the

plenum. . Flow rate for process gas introduced to pienum§may.2003.

Vel ocity of process gas through the ducts 7 and the outlets 14 ‘Atom zi ng
pressure . . . . . . Atomzing gas flowrate . . . Coating solution spray
rate Proceasgoomesss. . . . ( . . . . Coating thickness . . . .PCT/DKPUIN7DB
K99/ 00703 108C . 0.00684 nB/sec. . . . 128 msec. 2.5 bar . 0.0004 NnB/sec.
8.25 g/c:in. 40 sec. 42 a mThe resulting coated tablets were subjected to
vari ous exam nations anti tests. By these no da,"age of the tablets ~~~as

observed and the coating was estimates 15 ad1being of very even thickness
and of high-quality. Several other runs have beer. made with simlar

equi prent and usiamewhat psoeeskenf thhe itfvenheoduars vaeer geuipesidihtid-amed
t her eby i ndi cat %k&%f’étéhe i nvention enables not onli a faster coating of
each tabl et than poSSi bl e ~~rhen using any of the conmercial coating
appar at uses, bu~ it h4ergpyexn urtied] dBiets hataraefappleat ermmaddsaddtdng

of ta'Dlets bei e i e 0 i al
processes or appr}'g}%?g%gggd i@%@i%%@%@lb%ﬁﬁitﬁgﬁ% gnrgngfr t& ré%\@;a%ATrr:Faréi-
no. . -fl ui di z&d Tl appeirbeysd iner  vextiiwp byl epvehaving wiohen 4. hélsialy
at | east one coatd g ti onpr LSl ertar a 3
upward direct edq%%/\%%?%?d l%('};% g_g( E%g‘S&gttﬁ%%)e%h%gﬁiﬁx?yélg%e%%%%ggsg"p?cg}eg,
means (11) for FRN2Y B SeamFRAUFed BYt §heninbavkel 8. nmeans (12) for
provi di ng atom zing g t idiBe z ( (N;fpr L6l u rd
gas streamt hrough th’gﬁgeﬁ‘lo%g??gﬁsb'?h%gﬂe hngtéﬁgsl(%)%lazget gggq?g? h%ntlh-gf@
upper surface offfhéshs&Na s e 1195y i HEF T oRdeds EREefozyi@esc tha r
actar i joadiimethat the perforations through the base plate are ducts

(7) arrangd around the nozzle (5) and the upward imagi na=y prol ongations of
said ducts intersect aRe1SYGHRS)i RaYyRe¥ht F-iieeenE ER8TESELP (1@ mroduce

produced by sai dj@e3zbg dierapparativ:digibel haniNg vRANSUEES, Had Ahe
pneumatically nutfling the atom zi ng gis hortly after the latter has |eft
the nozzle to deRPBase th&’ FUPLEAL LY OFg B FRcPABF ¥t gh s AT e Te

tablets distant from thes nozzle.

15 The distance between the ducts 7 1is selected
depending on the size of the tablets to be coated to be
from 0.2 to 1.5 times the largest dimension of the
tablets.

The total area of the ducts 7 plus the area of the

20 outlets 14, described below, typically amount to 3-6%
of the horizontal area of the inclined surface 6,
preferably approximately 4%

At the lower surface of the base plate 3 the ducts
7 have funnel-like terminations 8 to obtain a desired

25 flow pattern through the ducts 7.

Below the base plate 3 is a plenum 9 for providing
drying air through the ducts 7 and muffling air for
controlling the flow of atomizing air from the two-£fluid
nozzle, as explained in more details bhelow.

30 Air is conducted to the plenum through a pipe 10.

The plenum may comprise more than one compartment
(not shown), thereby enabling supply of air at various
pressures to various groups of ducts 7 and/or means for
introducing muffling gas (such as the grooves 13

35 described below).



20 .bei ng coated; and the area above the base plate (3) influenced by the
spray and the gas flow fromsaid nozzle, and by the gas f | ows fromthe nuf
f I ing neans ( 13, 14 ) and fromthe ducts (7) , is mﬁthoUiNB&@PPQion for
the tablets to be coated. 25 2. A z apparatus according to claim1l) c har
actari zadin that the neans for pneumatically nmuffling the
atom zi ng gas conprises outlets (14) of gas supply neans encircling the
two-fluid nozzle (5) and providing a rotating upward gas fl ow which neets
the 30 upward spreadi ng atom zing gas streamfromthe two-fluid nozzle to
decrease the upward velocity thereo- and to deflect its direction, thereby
turning it into a broader swirling flow. 3. An apparatus according to claim

%9 K/ah 306361 c 35t a 11~1;le Ztlugodﬁivmicrﬁ]haibomiéil gas::ég?bpwsrm@é@ta%g ar POYES

y ., a 4n e_base pl ate, connected t0 a plenum
(9) which al so supprPeghg I"ccib""s}:ai E‘Ss a(“??mjrﬁ”g%eal}&seﬂb‘f%‘f%h. PipE My
2003 78 4. An appggagusipccording to claim2, char actari zadin
that said gas supply outlets (1la) debouch ip.ar. a:~rular upward open cavi
ty e..~.circling the n%izg@s(’:S)se?e:’S%? l{%he agﬂnﬁﬁat és Qcc%‘?%ligg Ebeclugwand ¢
h'ar act amritgéringncohdicathevalansof othpnéwlel icabby Eubbhidahtaing he
atom zi ng gas cor;~prises a nr.ate# sunéougdiqg tge two-fluid nozzle |
thereby formng &8%hr &&5 | 9f d Mtz FEC- 16989 ACEPPEr &t usSadtr e FRd t &/idti m

1, char act grdoveg a3dvHidhatwhde ithed imaezbe 9k tiie Prseapl Fondd
the horizcntal le i

el is,5-20, pre=erably 10-15 d the ducts_(7),_,

concentric aroun ‘fﬁ%sn%iiééhgrgrggsgﬁFigﬁﬁ§“ﬁ@ﬁggﬁﬁi%ﬁ?g?t§oléhéFFﬁbI?Hing
lﬁpper surface of éh’ﬁci:l‘lglbageﬁhbatép of Aheappmzltals 'Hw%ﬁﬁﬂ@téﬁ é?—@%@i&, c

aractar i_zadinthat t | st.an t ~~. een_t he cts (7 re
sel ected deperddi AFHh ?%etq'éef 756 rgtetaLgéi 2&% t%gg(b%%cc&aggﬁ’otvfsoé%u m4d.'2T?’<?
1.5 tgpresttheHggxﬁéWediamasgantaﬁgehtﬁhéhxﬂ%gﬂnel&tioﬁfto ?peanatuie,
according to clai . C.h.a . i a vertical,or a
slightly upward b%*ad’é‘ﬁ%%% ghadoll b1 Fobghdt ek fér]*’o‘gnr‘{p Hné p%f?‘b‘ﬁ‘ér%hcﬁf’“ﬁﬁ‘e
inclined area of gdied ugpeovas f bceshsf ohblbase 26 pleatves wasclmalibwatrd

distance from ! he,pase; phakgoahangesILheCkh@n A Juma more expanding
conus (1). 9. An apparatds according to claiml, char ac tari zad
in having a plLiral ity Bhecperayier af she appaaatpssésafurebiebydpacribed

separating walls .(; I ofi &l 0se Wi dhe, e shldie h Lght
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lifted during theflprer@er sRIoFNEhECEPPRFaPES S Fer eby enabl ing control | ed
transfer of tablets froyene stetéds decar@ingrtoldthe invention applying

the described apparatus the tablets to be coated obtain
20 a spinning movement of high-velocity before reaching the

spray of coating ligquid and, at the same time, it is

avoided that the atomizing air from the two-fluid nozzle

scatters the flow of tablets, for which reason a high

concentration of tablets can be maintained in the
25 spraying zone,

How this is obtained appears from Fig. 2 which
shows that tablets are falling downwards in the peri-
phery towards the base plate 3. Before touching said
plate they obtain a radially inward movement due to the

30 influence of an air flow sucked into the flow above the
nozzle and also by the influence of gas jets provided
from the plenum S through the ducts 7. However, the main
effect of these gas jets is to create a fast spinning
movemernt of the tablets before they reach the spray from

35 the nozzle 5. The gas jets blown in through the ducts
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i zadinthat the tablets befdre neeting said spray are provided with a
spi nni ng novenent by acentral inpact of gas jets directed upward to
intersect an S inmaginary centre line of said spray, and sinultaneously and
subsequent|ly- the spinning tablets are by said gas jets guided towards a
central position over the twofluid nozzle to increase the nunber of
suspended tablets contacting the spray; the twp-fluid nozzle is provided 10
with atom zation gas in an anount |ess than ﬁhe one which after node: ation

by means of r;~affling cas d scatter, t t s inthe spr e;. and
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encircling the nozdartaaximar efdekcy tahgehei dtamizigiat eder theiet ohao thve -
produce a swirlgn rd f) o~-r ireli t.he | e;.and_{ nfluencing the
at om zi ng gas Iéagil%\,&hgxor#oz?‘z ‘e, %?%erg f/’a etéc’r e‘é’glgééi tFiS %@Va t9p &= 2
lifting and scatt exdnsjddfaiciet heigbt. atl, Ahenefereactdradittapleoce! abull,
char ac?25t Q.

grooves connect ed toSlgzéeoaﬁc%'ge&ﬂc:jféggéegarﬁés%%%L#%ggs%ﬁgi%égp?§¥éggﬂpég ?ﬁgh
acentrally on thegpmdxﬁcnauimg/liqmmésmoapddbdi@gpoeitbdianl&hect&bhetsa c
Ut ounding the 1T noBoPe eRer S of hEaeohst e kv HPy BT eag.
A process accoidi pgrtd Tles mid, inchease fhe ebxasion theréaft hat each of
the. t abl ets bei ng coat 8 e 1 MYs ZQQl%py\@sggl Q%3%¥G%QJJ%<9@§$]£)§dzgh£}%§ a
maxi mum di nensi on of fromZ2 to 50 nmm ~ preferably from3 to nm -~ 15.
process accordi ngFigssilatmalee ampuatr of @%omiziggzajrd iisn nadicadets . aner
of tablets b~-Ng amount less than the one which after moderation by means
of muffling gas would scatter the tablets. The amount

15 is less than what is normally used for nozzles of the
type in questicn. This means that the droplet size of
the spray becomes larger than usual for two-fluid
nozzles, but due to the sizes of the tablets this is of
no importance as to the quality of the final coating.

20 Secondly, the flow of atomizing gas is stifled by
muffling gas introduced through the grooves 13 to the
outlets 14. In the depicted embodiment, the muffling gas
leaves the outlets 14 at substantially the same velocity
as the one of the jets from the ducts 7 fed from the

25 same plenum 9. However, when the plenum has more
compartments it may be possible to adjust the amount of
muffling gas and the amount of gas introduced through
the ducts 7 independently. The muffling gas creates a
swirling flow which rapidly influences the flow of

30 atomizing air from the nozzle. Therefore, the last-men-
tioned flow also becomes swirling and, consequently, the
upward velocity component and thus the tablet lifting
capability becomes lower, whereas the size of the spray
cloud becomes somewnat broader.



5 coOated'sinultaneously is | ess than 500 per nozzle. 15. A process
according toclaiml1l0, char actar i z adinthat the gas jets have
a velocity of 80-180 nmisec. 17. A process according to cl ai Mofday 2003 a r a
c 10t ar i zadinthat the gas jets have a velocity of 100-1S0O nisec.
.A@Q. A af R Auf 2. Af . ASu. Ay?. A. A@D AN. AuR. A uf. A
NSY. A". A A2. AS. Ay. A. Au. A Al .A |4 . AYS A '
* . ?AI MZ" xy<=R'aj | { K~xsnhc”"YT] ca] ca] ca] cal] ca] ca] ca] c”a] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] c*a] cal] ca] cal] ca] caU] cal] ca] caU] caU] ca] c: aU] caU] ca KL

13a
#9% wgl ga\ W c] ca] cal] ca] ca] ca] c*a] ca] ca] c™a] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]c
a] ca] c”a] c”a] c"a] ca] chafrakcajsahsalutadtca tEC! sp¥@MNeiyX particles passing
cldlg!'s!ttul!l zupjdrY] c]l] c?‘éca\q:iaV%Qa] ca%ga%:ca]q(::g] Eg]ecakfca ca]lcaU] cal cal ca
] c*a] ca] ca] ca] ca] GHEH c&P€a) tRF LA e G thdFEa] ‘& Dase p

ate 3 when

LLLEX Y™ ik Gt S 2804 Redy 8888l ¥ (£6Epitkgl] Xiedd sl 6B} cal salisgl ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
ajcaljcral ((())))**atb+++1-=-?-v--E.r.t..!0j 4v4y444444c5d5f 5{vql gb] X]c]]ca]c
a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca! f 5g5k55556666 777" 7"7_7A3B8: ;

;5 >>??7@B O @ @i wr mhc” Y] c] ]] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! AABOB3B<B>BIVB| BBCCCC
CCID) E, E%-1F2F8FOFCFDFFFFFFFFH{ vgl ga\ W c] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca! HHHHHHI
F1TzE{11JJIIJIIJIKKKKKK?L@.LLMWNN~yt oj e [ V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] c™a] c”a] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! NOOOO
OOSSWW! WXXXZZZ[ \

1$]10]15]qg]~™, - 2 3 "blwnhc”Y]]c]ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]calca]calcal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! b\ b] bcd' d+dNdGddd
dddbeRf f ngghYj Zj =k @JkMYki kkt I 1111 ] w nmhc”"X]]]c”a] ca] ca] ca]ca]ca] ca]lca]calc
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calcalca]calcallll
+m ncnmmmmmmnnnvooopvpyp{ p~ppppppaqrr +r\rzupkfa\ W] ] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca]ca
Jcal\rrssttPt RttuuuuQvRvx| *| .| ||| c}E~qf CEHTX} xr mhc"Ykfa\W]]]ca]ca] ca] ca]ca
U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a]ca]c

alU] ca] ca] ca] ca] c*a] caV] ca] caV]ca] ca] ca

B"|.||]||c}E~gf CEHTX} xr mhc”*Ykfa\W ]]]ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] cMa]] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca . ZyxV5
3"10%xy& ()-%c

@) 10%#8& ()- ! +@ 109&' ()- " !'0@d 109&' ()- ! @@ 10%DXDX&' () -

@@ 10% [ & ()-"yj w4 ‘ ‘

&31'10% kt & ()-S¥B 6 3"10%& ()-9% 3"10%& ()-9%* 3"109%& ()-9%*3"10%& ()-% 3" 10
%& () - YOPQRNj I rS4Ss10% & () - yl0% & ()-"f10% & ()- 10 10

10! &3! 10%&' ()-S! &3 10%& ()-SI{U ,h zY7rS4! " & ' 109&' ()- 1 &f!109& () -



11 &F1109& ()- 1! & 1109& ()- 1! & 1109k ()- 1,#S10%& ()-h }}oPlyl0%& () -
"f109%2& ()-F 10(( 10(( 10((!;="&f ' 10% (& ()- 1!4 & ! 10% ( &'g(May 2003

1! 9&f ! 1094 (& () - .

1} [ 90P1! " "109%& ()-2! "109&' ()-2!8 "109%& ()-2!"10%& ()-2#SYL10%&' () -, 9t 10%<&
() - ZX60P1W/A 004038 ()-2!y "10% =& ()-2""109B& ()-2! X " 10%. <kcBOKYS/@793 " 10%
< <& ()-2!""10%R () -2 #Y%AxY7!!ly, ! 10999&' () - -
1"y10%@B&' () - s109%@&' () - 10%a& ()-3"f10%@& ()- 10<< 10<<

10<<C! 2cDMU3XY7! "y, 1 10%rY& ()- 1!y, !10%@& ()- 1!. y,!10983& ()-

113y, 1109 ()- 1!y, 110%>& ()- 11y, 109@@& () -

1D[ rst uoP1Y"f 10%&' ()-3 s10%&' ()-!S 10%&' ()-& 10

influence and their residence time in the zone where
they are hit by the spray droplets is relatively
extended.

Instead of a muffled two- or thre=-£fluid nozzle

5 another low momentum spray device, e.g. electrostatic
or ultrasonic spray means, also being low momentum spray
devices, can be considered for use in the apparatus and
the process.

The apparatus and the process according to the

10 invention may be used both for batch-wise and continuous
tablet-coating.

Apparatuses of both types may comprise one or
several coating stations. When more thar one coating
station is applied, they may be operated either indepen-

15 dently as a parallel system or they may be connected in
series.

As depicted in Fig. 5 the coating stations may be
separated by a wall 15 over which the tablets pass at
random when lifted by the coating spray flow.

20 Passage of tablets from one coating station to
another may also be obtained by a controlled permanent
or adjustable tilting of the apparatus.

For continuous operation an apparatus according to
the invention may typically comprise £ive coating

25 stations connected in series. Passage from one station
to the next is controlled by tilting the battery of
stations. The coating capacity of such a multi-station
apparatus will be approximately 3,000 tablets/min. when
a coating layer of 20-30 um shall be obtained using an

30 agqueous coating solution. The total treatment time for
each tablet for passing all five stations will be
approximately 10 sec.

In such a battery of coating stations coating
materials of different composition wmay be applied to
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@H10%& ()-1 10V5V5 In commercial use the apparatus according to the
invention will ¢ course be provided with equipment for

5 automatic operation based on signals obtained by
continuously or periodically monitoring of various

parameters, such as flows or temperatures of gasses or

tablets introducsd or withdrawn from the apparatus or

other paramesters which will be obvious to a person

10 skilled in the art.

The invention is further elucidated by the follow-
ing example.

Examnle
A coating operation was performed in an apparatus
15 as the one shown in Fig. 1
The size of the apparatus was such that the
horizontal diameter of the inclined surface 6 was 40 mm.
The tablets to be coated were circular and had the
following dimensions:

20 diameter . . . . . . . . . . . . 7.0 mm
height . . . . . . . . . . . . . 4.5 mm
surface area . . . . . . . 6.6 x 10°° m2

The weight of each tablet was 0.164 g and the
numbexr of tablets in the batch was 200 corresponding to
25 a total weight of 32 g.

" The coating ligquid was a 20 weight% agueous
solution of Opadry® YS$-1-7003, which is a coating based
on hydroxypropyl methyl cellulose.

Ambient condition:
30 temperature . . . . . . . . . . « .« .« . . 19°C
relative humidity . . . . . . . . . . . . . 64%
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Flow rate for process gas

introduced to plenum 9 . . . . . 0.00684 mz/sec.
5 Velocity of process gas through

the ducts 7 and the outlets 14 . . . 128 m/sec.

Atomizing pressure . . . . . . . . . . . 2.5 bar

Atomizing gas flow rate . . . . 0.0004 Nm°/sec.

Coating solution spray rate . . . . 8.25 g/min.
10 Process time . . . . . . . . . . . . . . 40 sec.

Coating thickness . . . . . . . . . . . 42 um

The zresulting coated tablets were subjected to
various examinations and tests. By these no damage of
the tablets was observed and the coating was estimated

15 as being of very even thickness and of high-guality.

Several other =runs have been made with similar
equipment and using the process of the invention, and
the results obta:ined thereby indicate that the invention
enables not only a faster coating of each tablet than

20 possible when using any of the commercial coating
apparatuses, but it has also turned out that the
apparatus enables coating of tablets being too delicate
or friable to be coated by known commercial processes
or apparatuses.
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1. A non-fluidized bed apparatus for coating
tablets having within a housing at least one coating
station comprising a perforated base plate (3), an

5 upward directed two-fluid nozzle (5) situated centrally
in the base plate, means (11) for providing coating
liquid to said nozzle, means (12) for providing atomiz-
ing gas to the nozzle and means (9) for providing an
upward gas stream through the perforations through the

) 10 base plate (6),the upper surface of the base plate being
inclined towards the nozzle, c haracterized
in that the perforations through the base plate are
ducts (7) arranged around the nozzle (5) and the upward
imaginary prolongations of said ducts intersect an

15 imaginary centre line of the spray to be produced by
said nozzle; the apparatus further having means (13,14)
for pneumatically muffling the atomizing gas shortly
after the latter has left the nozzle to decrease the
upward scattering effect of said gas on the tablets

20 being coated; and the area above the base plate (3) in-
fluenced by the spray and the gas flow from said nozzle,
and by the gas flows from the muffling means (13,14) and
from the ducts (7), is without partition for the tablets
to be coated.

25 2. An apparatus according to claiml, c harac -
terized in that the means for pneumatically
muffling the atomizing gas comprises outlets (14) of gas
supply means encircling the two-fluid nozzle (5) and
providing a rotating upward gas flow which meets the

30 upward spreading atomizing gas stream from the two-fluid
nozzle to decrease the upward velocity thereoZ and to
deflect its direction, thereby turning it into a broader
swirling flow.

3. An apparatus according to claim2, char a ¢ -

35 t er i ze d in that said gas supply means are grooves
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. An apparatus according toclaim2, char a ¢ -

terized in that said gas supply outlets (14)
debouch in an annular upward open cavity encircling the
nozzle (5).

5 S. An apparatus according toclaiml, char ac -
terized in that the means for pneumatically
muffling of the atomizing gas comprises a mantel
surrounding the two-fluid nozzle thereby forming a
three-£fluid nozzle.

10 6. An apparatus according toclaiml, char ac -
t erized inthat the inclination of the base plate
to the horizontal level is 5-20°, preferably 10-15°, and
the ducts (7) concentric around the nozzle are essen-
tially perpendicular to the inclining upper surface of

15 the base plate.

7. An apparatus according to claimé6, charac -
texr ized in that the distances between the ducts
(7) are selected depending on the size of tablets to be
coated to be from 0.2 to 1.5 times the largest dimension

20 of the tablets.

8. An apparatus according toclaiml, charac -
texrized in that a vertical or a slightly upward
broadening conical wall extends from the periphery of
the inclined arxea of the upper surfaces of the base

25 plate, which wall at distance from the base plate
changes direction to form a more expanding conus (1).

¢. An apparatus according toclaiml, charac -
t erilzed inhaving a plurality of coating stations
mutually separated by partial separating walls (15)

30 placed on or close to the base plates, the height of
which walls is less than the maximum height to which the
tablets are lifted during the operation of the appara-
tus, thereby enabling controlled transfer of tablets
from one station to another,

latop
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10. A process for coating tablets by subjecting the
tablets to an upward spray of coating fluid produced by
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a two-fluid nozzle as defined herein, c harac -
t er ized in that the tablets before meeting said
spray are provided with a spinning movement by acentral
impact of gas jets directed upward to intersect an

5 imaginary centre line of said spray, and simultaneously
and subsequently the spinning tablets are by said gas
jets guided towards a central position over the two-
fluid nozzle to increase the number of suspended tablets
contacting the spray; the two-fluid nozzle is provided

10 with atomization gas in an amount less than the one
which after moderation by means of muffling gas would
scatter the tablets in the spray zone; and ths upwards
tablet scattering effect of the atomizing gas is further
reduced by pneumatically muffling thereof just above the

15 nozzle.

11. A process according to claim 10, char ac -
t er i zed in that the muffling of the atomizing gas
is accomplished by blowing in muffling gas encircling
the nozzle and partially tangential in relation thereto

20 to produce a swirling upward flow encircling the nozzle
and influencing the atomizing gas leaving the nozzle,
thereby decreasing the upward tablet 1lifting and
scattering effect thereof.

12. A process according to claim 11, c har ac -

25 t er 1 zed in that said muffling gas is provided
through grooves connected to a source of gas also
feeding said gas jets impacting acentrally on the
tablets.

13. A process according to claiml1ll, charac -

30t er ized in that the muffling gas is provided

through a mantel surrounding the two-fluid nozzle
thereby forming a three-fluid nozzle.

14. A process according to claim 10, c har a c -

t er i z ed in that each of the tablets being coated
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has a maximum dimension of from 2 to 50 mm, preferably
from 3 to 25 mm.
15. A process according to claim 10, charac -
terized in that the number of tablets bsing
5 coated simultaneously is less than 500 per nozzlie.
16. A process according to claim 10, c har ac -
t erized in that the gas jets have a velocity of
80-180 m/sec.
17. A process according to claim 10, c h a r a ¢ -
10 t erized in that the gas jets have a velocity of
100-150 m/sec.



