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WD 2008/ 056021 1 PCT/ F12007/ 000265 GRANULES, TABLETS
AND GRANULATI ON TECHNI CAL FI ELD OF | NVENTI ON The

wonu@msénm rel ates to graqul es and tabl ets andpaetrio7/000265

and apparatus for their '5 production. BACKGROUND OF
THE | NVENTI ON Tabl ets are one of the nost frequently
enpl oyed delivery forns for nost nedicina
GRANUEES) TABLETS AND GRANUICATION expl ai ned by the
fact that this dosage form allows for accurate dosage
of the active conponent of the medicinal formulation.
10 Furthernore, handling and packagi ng are easier and
shelf life and stability of these preparations are
TECHINICAL PIEELROR INVENTHRN of ot her fornul ati ons.
These sane argunents al so explain the reason why
tabl ets are often used as nedl for
Eb@un\ceattnoarfglaja%rﬁo gLanies andnfablﬁiﬁ r?d‘dgﬁ}ﬂ%é%q PBH&RParat“S for their
B %g aromas or sweeteners, detergents, dyes or
hytosanltary products. 15 A SO|Id bul k of granul ate
mass, which is necessary for manufacturing tablets,
A(BKGROWIDf@EWEEU\IVAENMpN\AD mai n processes, wet
granul ation or dry granulation. Tablets may al so be
manuf act ured using direct conpression

Tabiptscars one of theamest frequetly ampécqugd@rvmggmﬁ fog npost medicinal
t ha t t |

pAERtidES TS SRERR0N KO be Hpiahal; By the TRLEER tis?dosage form

gilows ) fert atd:wtaten@o@gwa tHB adive cé’ﬂmonent gf theumadicinal formulation.

Ui s in ] SIS W B 4§ o sy o
ﬁ?é%ﬁgﬁé%ﬂa)ﬁohg & generéglpmtthéﬁihds@éﬁdthér fridufatiths.

roven to fficult nmethod, mainly
because the |iquids needed in the granule and tabl et

Thesd aamy angurpentsealsoogksiain2fheh seascam vy tabietsefitecoften used as
on the characteristjcs of the ag ve, pr%{lpnaceutl cal

mqagpaecfpérqtge( mpglyam S a{sh d'"ﬁ 9« %ﬁﬁtl%% products,
Idv
SRS o MRERARLE ST G At ce

controll ed crushing of preconpacted powder s densified

Rysdiidtiek of lgrggilate nassashiclyist hecessaey farl mahafanémmg tablets, can
two counter-rotating roll|ls. Mire specifical 'a¥
be vnansiaciurag J#king dwepmain processes, wet granulation or dry granulation.

Tablets may also be manufactured using direct compression. Direct compression
relates to the tableting process itself rather than preparation of the starting

material.

In wet granulation, components are typically mixed and granulated using a wet
binder. The wet granulates are then sieved, dried and optionally ground prior to
compressing into tablets. Wet granulation is used extensively in the
pharmaceutical industry although it has proven to be a difficult method, mainly
because the liquids needed in the granule and tablet manufacturing process often
have an adverse effect on the characteristics of the active pharmaceutical
ingredients (APls) and/or on the end product such as a tablet.
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may contain very fine particles are typically m xed

prior to being conpacted to 5 yield hard slugs which
waneosiosenigr ound and si eved before the additi oRCOFI2007/000265

other ingredients and final cpnpression to form

tabl ets. Because substantially no liquids are used in

the dry granul ati on process, the issues related to wet

[ﬁﬂ/apg&rﬂiléﬁtﬁh g6 eusaaliy diedcrilﬁ:d fuglw t:miaetyk;uogr afudartiolied crushing of
WwWou In many cases a a 0 t t { .

qse@@macﬁgdodf;w@@ u@?ﬁsgfieﬂ[ hyt aither. lvoging n§’?‘ ¥m3§?"9 tthe material
tﬂaﬁ@g?ﬁ o’ ce,zl.)lﬂjitb}r’-gcﬁc}égfl'l%g&ﬁ MQré@ﬁgﬁﬁﬁﬁyig}Aﬂferé@ @omponents that

enges in p e desired. d gr anul es
raay wolntainageryefire ipadidds age dypitaltye thixed @rioaltoi beingecompacted to

manuf act uri ng process, Known I atd th

A bR SRR et nd dht HFRH, SR 58 R of otner
iﬁgn%_%ﬁ 8 hrid irksl icRMprEESioR s Férhe fabletsc Beasusd substahiitly no liquids
article "Roll conpaction / dry granul ation: .
areausescisuthiecdrly grapulationi prasessuthe issyesyrefaied to wet granulation are

DLl dstaRiBtiaf N h ErgEERS ieatio B the best way
t81groddBe potiasls S REIablets contining APIy, dtonas deeadrelatively little
be the sinplest and the nost _econom ﬁ;lslb%; E,cess r

yreskibesatse abine: ehallapaes dn proquaing) then el ‘Pfeér%('b"es as well
- t : . )
SE o B o P S5l P A Sctess. known ary

gmhmziéibal nmrdtepds, asewell tae the xkmayvofissuds trelated to them are well
I ngredients angd the, conpressign of .this mxiure. .

desiEber, ingsoiarific. Brisiess SUSH 7% i EPYiewi e, Tl gompaction / dry
g§r§h9 bR ypﬁ%??\#aﬁéﬁh‘iﬁ?ﬁ{a licatitiny aifiRenabyt IFeter Kleinebudde and

ngredi ent's e ta s often need tO be processed
yblished inEurapean dautnat bf PhaemaceutigseanchBiapharmaceutics 58 (2004)
conpressj and/or for inproving their honbgeneity
%ﬁ%sﬁigbéﬁi ty. 25 A conponent of a tablet is
usual Iy described as being either an excipient or an
I?ﬁéét"@o ESGbRNE: gédralif doMidRFE8 oS bar theQifiBlesy and the most

ose that trigger~a pharmaceutical, chem cal or i
ecdndnicak peddesst farnprodbeingatablets c slowever, ithmayaonlytbe applied to

BRIt Mol R TN, R BB 0Bty R i 5 bompression
ﬂe@;ﬁhr&g%lg qwioRplihtipal StepBe i.Br, ehar miing offall tiee desredients and the
forms or to 30 adapt the rel ease characteristics of

corapeassiareof thjs mlxgweeﬁomevebrdlm(spﬂwewgegs applicable to only a

BBl B bR IR0 s oten e
l@h%éaPFcﬁfésééd By CsUrHé Ngrahalatibai technivgei & maké them compressible

formul ati on as, . . .
and/or for improving their homogeneity and flow-ability.

A component of a tablet is usually described as being either an excipient or an
active ingredient. Active ingredients are normally those that ftrigger a
pharmaceutical, chemical or nutritive effect and they are present in the tablet only
in the amount necessary to provide the desired effect. Excipients are inert
ingredients that are included to facilitate the preparation of the dosage forms or to
adapt the release characteristics of the active ingredients, or for other purposes

ancillary to those of the active ingredients.
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for instance, lubricants, glidants, fillers (or
di luents), disintegrants, binders, flavors,

woevemioseet s and dyes. Lubricants are intended POT/FI2007/000265

I nprove the ejection of the cogmpressed tablet fromthe
5 die of the tabl et-nmaking equi pnent and to prevent
sticking in the punches. G@idants are added to inprove

EX@pieArslean beovhardbrifizat eadcwrdinglto theis fdnétiorh il thet foemulation as,
conponent m xture to fil

[ | the die evenly and unifor

for instance, dubricantsi glidants, Ifilerss(og dupRisy i éllﬁlﬁ’é@g!antﬁmg)ﬁ‘rge); s, flavors,
g‘&%a%iagpssama &S bul ki ng agents in order to decrease

centration of the active ingredient in the
final forrmulation. Binders in many 10 cases al so
[ WBridane ars inftéhded fo inkprovettag ejedtionnelytheecondpredsed tablet from the
fornmulations in order to help the ta?l ets di sint e'grahte
diecf the igblefrmakingceqripment and &9 prevant sBekagin thepdrehes

rel ease the active ingredient. The disintegration

BiBR o B Th e PR RAL b Bl 080 o et e
SotapoAsntRixRiredd fillahé die ei/ethlﬁ andUriforsiyepliomo coinpression.
di srupts the continuity of the tablet structure and

thus allows the different conponents to enter into
Eiets arerinert ingredianis semstiotesnisedeas bulking agents dn piley to decrease

oget her .t St UCt UL T ' .

EROE e Ba o il lorbRErL FRA fna RuRER. pitters in many
saddd Alk6 Minctiomdhligren forces have been applied and

they contribute to the integrity of the tablets. 20

Fi ndi ng the proper excipients for particular APls

s and . .
isirtegtarits gnayhee pdded to fermlationsuini argepiubelpdhe dabletsdisintegrate

@ﬁgﬁ {}ﬁ?}tﬁ 'EP?” B%‘Cfeﬁgfi 'aﬁ@.ﬂ{i }Hg[?ﬁrel rﬁigb gﬁge%glbr‘;erl]é’apsie';fggsasctigg ingredient.
The einrgeatiore ploperiisl asuallysarelbasedouparb thes ability of the disintegrant

significantly, even by years. Both the dry and wet . .
ter awell 4n ithe Presensesoba liawd, uchy ag watRg Pr gastic i, This swelling

Ld ; L C | r I t i
GBrifa R RRUMERY S5 Ao Bl il ) s BRGwothe aiferrt
sompbhshizdb@ntersinttssojution of irtid suspémsiant eri stics. The

solid bridges may be caused by partial nelting,

har deni ng binders or crystallization_of dibisol

d .
Binslers ace ysebie hpld togethiarie stiyciuse of e S5c LIPY hiawg the ability

i @k ' f j . h
Bt 38866 e S € ridh gt el sefcient compreseion foroes have
BYéen apphed and theyecomtribbte tooipdnteigaty of thedablets
rel eased, crystallization of particles may take pl ace
and bind the particles taogether. -

Finding the proper excipients for particular APls and determining the proper
manufacturing process for the combination of excipients and APls can be a time-
consuming job that may lengthen the design process of a pharmaceutical product,

such as a tablet significantly, even by years.

Both the dry and wet granulation methods of the prior art may produce solid
bridges between particles within granules that may be undesirable for example in
that they lead to unsatisfactory subsequent tablet characteristics. The solid bridges
may be caused by partial melting, hardening binders or crystallization of dissolved
substances. Partial melting may for example occur when high compaction force is
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I ntroduction of hardening binders is conmon in
phar maceuti cal wet granul ations when a binder is

wonaiswdexdii n the granul ati ng sol vent. The sol veat/FiooTi®o0265

liquid 5 bridges, and the bindef will harden or
crystallize on drying to formsolid bridges between
the particles. Exanples of binders which can function

msedhnsim@yarwlatlommahodls/|Whéthe PPESSUrS & the %ﬁlpacﬂon process is
i vatives r boxynet hyl cel | ul ose) and

SFlegsrd s lEalon of Rania e dalse placg aribinddbe paiais together.

GRrodlictivp! ?ﬂehé’ﬂdbhﬁ‘% Pln\ﬂ%?s IQSBH\%&{ 'irP?hHFrﬂgg&g‘tlc%)évet granulations

Subsequent cryst 1 ze on ryrn
iwehede ai h@denos bnciuded Al thet gr:arumtmg isolveas Thy stiventbRrms liquid

AR B gfe Sier it e 5o alallzs o ving,to form solid bridges
Getwears thé parficles OExafPd bplﬁtﬁie?égﬂhlﬁhv\acéa;lif lqu&ti%nt [W€this way are

flnal stren th of the granule. Van
polyviirolideng, neelidese delivativeger(e.oof cadgpxwmetbylcellulose) and

SRSt RREAC BERLE LY 60008 inER o Hedohi Guring 2 we
praniatish pyoceds \may subseduetitly Fystalizanir dﬁ!ﬁné’%cﬁﬁ@%@ a hardening
go es increases as the distance between ‘parti cl

2ces decreases. In addition to findi ng a practl cal
manuf acturi ng process for a pharmaceutical 20 _
roduct, validation of the manufacturing process is
Emrmstailc forees deay atsonbarimportiaat int lcaupingcpowder ebhdsion and the

b d a consistently_ acceptable and
Bl {ePmafioh ot BgBIcTaSies.: Rt ding ol i weseralviey do not

gontABLIRY *s@ﬁlfiéﬁhﬂ@@é tiReé @Flnaﬂ§iréﬁ§;tf‘llﬁk§\EI &8;@%%!& Q/éWB??Waals forces,

in this réespect.” The wet granufation pfocess I's O
fewewer, imae Ba kﬂb@uft dounalders b magnitude rgreafenthan lell@trostatlc forces

t h t
4 Lah i sightE G o e SEbE FfapPlsse 6 3hoss broduced by
dryygragubsivnpThe lﬂﬁ@grﬂtdc@bd)ﬁhei‘,@ orcks inctBalyPheIRe His‘&aﬁ’%e between

whi.ch has a reduced shelf |ife. Wen a pharnaceutica
prifigesuTacesdasiearssel oped in | aboratory condi tions,
the conditions can be controlled relatively easily.

T e LT R —
produch | Vadidhtion W&h&ommhfé&ur‘iﬁﬁ 'p‘i'@ééé%nlsoésééﬁlal Validation means
tEggihacturl ng process a difficult and tine consum ng

e Pﬁ%C%Sgn@U§bheb%bI§atpdeaablutproidueeta congistendly acceptable and
pen?éI on cﬁ‘gé pl)ér%fg :)t@é%ttﬁe 83@?‘%?@&{#%[ N@rggfllja%gm'on methods are
quits ghallenging’to/ManRI08/ inSRR2EsPEdY. AheORét §RsAtiorP process is often
quite vulnerable to small changes in manufacturing conditions. For example,
variations in the moisture content of starch in the manufacturing process after
drying may produce a tablet that is too hygroscopic or which has a reduced shelf
life. When a pharmaceutical product is being developed in laboratory conditions,
the conditions can be controlled relatively easily. However, the conditions available
in mass production environments are typically less accurately controllable thus
making validation of the manufacturing process a difficult and time consuming
task. The same can be said about direct compression methods where the quality
of the final product depends on the physical properties of the API and excipients. A
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smal | change in such properties can result, for

exanple in segregation and flow ability problens.
weeaemuse2of the manufacturing and process val i #ariFm007/000265

i ssues related to wet granul ation and direct

conpression nmethods, it is desirable, particularly in

the 5 pharnmaceutical industry, to use dry granul ation
sﬁﬁ@lhﬂbﬁrﬁé iN3aEeR \Roperties icaherestib Moy &ixaniplé if'segregation and flow-

granul atf on met hods known in the prior art pr oduce

apilily prellemisat  are sel dom usable in a tabl et

manuf acturing process. Conflicting process design

5 ahrsr;eélt Eis of el uj@@mnﬁé’ ﬁ%@%ﬁ%ﬁ%ﬁ%%ﬁ@@ e% related to wet

g?ﬁﬁdlatlthaI% rtﬁfec@%%mmb‘sﬁoﬁ uabtiddes i is desipébley particularly in the
absent. 10 For exa the flow characteristics of

phasmacetticasindustrpe g Nat Ay genlation. taehauRs heReves, possible.
Iﬁé\ﬁ%yﬁ %?HW Sr} |oﬁ%§ﬁ10§§%n%9ﬁ1t ||hﬁﬂ§ gﬁﬁi?ﬁt produce granules that

ess or capping

@t ddigoyr asablesn rmtabﬁaethmbnufaekﬂmpmebar Goaflicfinglprocess design
of which can nmake the tabl eting process ver g
RAramegeNst °ﬁ§ﬂolﬁagn¥9 SOMATPIsES WhSHS sFqine qualities of the resulting

{Héhwée rﬁé}ﬁbé’gglé g@ﬂ%h“é}” d&}faB% &’uélfﬂb@%rb laéking or absent.

orrpresm ternatlvey
I%@IdeXampleL the fIbWecharau:tetlsignmﬁ the graau@@tmavile insufiicient, the non-

ftyprgggéﬁ% ycgfﬁp%rgrﬁnplgsjpgy 358"?%335@%%5'353%3@% ﬁ}%?&yfaﬁarlng process
ﬁ?m tatslbid! Sr 8bmich6F the Yrahales miay exhibitdseedsivg hardness, all

actor. For instance, the mass may have too

cbf ggm@h gvatr)t:ml@éhaftablemeg PERCERE | %@Yoﬂ'fﬁ@ﬂb apwmnéssomeﬂmes
BREARRE. PP MarF AR b HuRreltigs P Bacal, 8 comeress o

fbpits.) AIRTASIvElY @ctadditidrailiy) tthé! disintegmationl ichamadberistics of the
t abl eted shoul d be honbgeneous and shoul d have

ﬂaSQanhtgblﬁqs &naYs be @sib-qrtinpal; §pcgrqro}alpglsgpgnmq;ﬂ)? gﬁate to the non-
ﬁéﬁggéﬁgg ngl %trﬁ&'ﬁpé‘%f‘ e Qrﬁﬁufa?é%%bggpm%'éed by the

onbgeneously oW n
corapacter. bFoauastant:eI ltiee pnasenmay diaver ekb@tlmglel - p@ncgetage of fine

I
wi@le'é‘&e%'&%ﬁd%?%@ s piiaed B e cofpectalr Ay BE too dense for

SRSiRaah % 93 the large, typically dense and/or har d
granul es o0 he prior art flowin a different way to

the fine particles when the granulate nmass is

It 48 \eisee delllrkridven irathe ardt that n'gopderdesget mltprrmtabletg the bulk to be

tabl eti ng. Because of the s e softe

wblated ShoulcEbs OTIagepPBLE e aodl have-aped iPw Shaipeegstios.

For this reason, in the art there are sonme known

devi ces in WD 2008/ 056021 PCT/ F12007/ 000265 _ ) )
In prior art dry granulation processes such as roll compaction, the resulting bulk is

not generally homogeneously flowing, for example because of the presence of
relatively large (1-3 mm) and dense granules together with very small (e.g. 1-30
micrometers) particies. This can cause segregation as the large, typically dense
and/or hard granules of the prior art flow in a different way to the fine particles
when the granulate mass is conveyed in the manufacturing process, e.g. during
tableting. Because of the segregation, it is often difficult to ensure production of
acceptable tablets. For this reason, in the art there are some known devices in
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6 which the small particles and sonetines also the

bi ggest particles are separated fromthe rest of the
wgnrensiseriwi th the help of a fractionating devPCE&Fs0611000265

as (a set of) vibrating scregp(s). This process is

generally conplicated and noisy and the result is a

relatively honogeneously flow ng bul k where the

vaiiaR Yhe snidiEpaaicitsaant Bomictifriesuhlsotthe dsiggestysarticies are separated
t abl et s. Fur?herm)re, t he process of separati

. ng .smal |
framtthe Irest ofrthem graRRiesauithh teohe!® Qe Jraglienating @&!ﬂ_@e gHeh as (a set
7o S Y0 o, LGSR, Srical B sy and e
resule &na nektivelyioracgemecusiy flowingshuk vdieratthe granuleg@re hard and

HBorh e el E S EbeRoAS, e oS B Bpbfdling et
%@@%&:@&n brarulss PReshies iRt ifathel hiditelall i sticky and the

répresentative of the production bul k. Thus,
ddreen-sizeais inoh HigrerougndSenerally Hor this prpeess de apertures of the

aranet er.s _used at. the | abor be very
PP Teve A ol cloBgh B g BBt BT A cca e as
a result the properties, e.g. flowability of 15 the
roduction bul k can be ver

i different fromthaj which .
/ﬁa@thaéaﬁoweepm PRCYIS iPi c?(raxtgnaaelatnonymemdtsspfemeneﬂor art is the
pL i |l ahor L§eal hvi ich i
AEIRY RS, Iy QR BRIPICAL a8 BISt A whin i
iepresaitaiiveres theo prathictior dui. ZEhus, therabenpaddicaxforeeseand the other

particles bel ow the specified, size (the desired .
SPTERRTION BREEMElers Used %@\%%méa FealfaCan e ¥pRfiffgrent from
t‘%&%'@eﬁsatpﬂésgllb@u% n sfhfe. 'As BaesaN ke 19&'&5&%9, &8¢ flow-ability of
nes O carry away the tine particles. The problem i
thiet prodbetien bulk earebe ity different fromathativghich dxastpren prepared in a

R e e
ESHVen@BnaEaiR s%?é\keinklalvbﬁgaaséﬁ‘@aé Hovderahrowgjhes treesh of defined size

material often exclude desirable small granules frgom

inherdesidocgxciide particies belowdhe spesiiegepizeAthe desired (granules are

fine parnticl r : r r i a8 s

(el 00, bR 4R el Pl AT belbh ' i i passed

HPEEGIS e mashr toi cdresaway tise fikke particlesigThé beolslpmr with #se air sieves

of the sieve, Patent application W _99/11261 discl pses, .

o $hey peiAL ast isuthatdheiranasty isdiet ent forpAugtriay, production of
d i i t ' i i e i

bl e e (ARl EAe, e A copld SR 3By 8 Mésh size in the

sepentidon nf fejevted anaieriakb oftepaexdlude slesitdblgr amall egranules from the

smal l er than 150 or 125 mcroneters rom granul es
senRptaRiergapylale MagmVBEN ASParatig 3l {;\ﬁ i 8_?&!9'%@05' the mass.
?’lgf‘ét?{t%@fir%g‘i@s&aﬁh@% hiayabrak inthe BieviRg pRdcEBsOhere undersize
particles are sucked through the apertures of the sieve.

Patent application WO 99/11261 discloses dry-granulated granules that may
comprise API only. In the method disclosed in the application, an air sieve known
in the prior art is used for separating fine particles (particles and granules smaller
than 150 or 125 micrometers) from granules comprising up to 100% of API. The
sieving utilizes a sieve whose mesh size is about the maximum size of rejectable
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WD 2008/ 056021 PCT/ F12007/ 000265 7 particles, e.g.
150 mcroneters. It seens that the granules of the

wdizemlosent e have been created using rel ativel pChiFgg007/000265

conmpaction forces since the prpportion of fine
particles (smaller than 125 microneters) after
conpaction is at nost around 26 per cent (see table

ﬂérﬂcl@gee ?H'E@%ﬁcﬁéﬂie‘térs ft@ée@ﬁ% fihat thé \gragules of é!he dlsclosure have
[ ow ng honogeneous granul ate mass t hat woul d

be@mct%d @lsmgrrelats\eehg gempagton Orgfearﬁm% t%erqm'on of fine

SRR bRl e 125 AR B EQRRCH oot ground 26 per

denlt6 1séd btdit@chps Fheonptind | @suftsr fbﬂewtngwgslawng/ayln a flowing

di sease using 10 soft tabl et ran
hmagameqms amulﬁtgtma$$ 91?? d g’@t g?def‘h gomlgﬁtge'ngrally hard

' 0
AR, find Siat ULy HE MUIRE ofqfled BT rIcBS Medley than 15
oretzhmicrameteisod and an apparatus for predicting the
suitability of a substance for dry granul ati on by

roller conpaction using small 15 sanple sizes. U K

a8, edﬁteﬂt’ v8%, 3169, 5@|'69t§b§ﬁé’§ a%oﬂ%dﬂibrf for tiSBiRYCifveay dlsease using
organic dye material from finely divided particles

softrtabdelsi orggraaules fardnbalation @smnipisiratiencdhe dngﬂ@élﬁfethg patent is

< O@I%Forrpg?@gﬁ& d?%ﬁ@%gl@t & \gért%dl.@?an 1 g?ﬁ %E?étﬁﬁ;a]n airstream.

in the particle size range of 100-1000 mcrons from
said comm nuted materi al The fi nest g‘?rticl es a

Do Batens 6,452,995 feacheshaveetas pB-an APRARBISy  predicting the
app%mﬂgbéf Mt@?rgééé‘gH{/ girﬁ{ g?gn%lg%ﬁtﬁy rofg cHﬁbB@fi’oh Susing small

etoa sol1'd powd
safpplecsizes, e.g. APIs and 25 excipients, as wel | as
non- phar maceuti cal products e.g. those used in the
chem cal and food industries. BRI EF DESCRI PTI ON OF THE

UWEFBE_tbﬂ\H "55‘801 58 AR clddeb *ben'ieﬂYcﬁf‘fdr%odl\é@ano@garﬂ@ d¥e material from

met’hod for producing granules from a
fmdyedmdadmama;lesrpmfccompresamgesa@ ﬁmlwdmded R&I‘Edes to PTOdUCG a

BRNE e, 5o 7 OB S50 SOMREAT, B8 of matorl, and

?é&%ﬁﬁ@%émﬁi@ﬂ'/nﬁt%ﬂﬂﬁﬂ@@ﬁém&le sigpamayens 1 (1)01-6000 microns from

particles fromthe granules by entraining the f F
paidtqammsinuted majeral. The finest particles are removed by alr low.

We have now found an improved method of making granules and tablets. The
method is applicable to a large variety of solid powder substances, e.g. APls and
excipients, as well as non-pharmaceutical products e.g. those used in the

chemical and food industries.

BRIEF DESCRIPTION OF THE INVENTION

According to the invention, we provide a method for producing granules from a
powder, wherein a low compaction force is applied to the powder to produce a

compacted mass comprising a mixture of fine particles and granules and
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stream The nmethod will typically further conprise the
step of collecting the granules. 5 As expl ai ned bel ow,
woOheossétrod may typically be run as a conti nUOBRET/FI2007/000265
process. Suitably the processgis carried out in the
substanti al absence of |iquid. The powder, e.g. the
APl s and/ or excipients usable in pharmaceuti cal
sephrating fink partldled &rous th granules by antraing thepfine pasticlés in a gas
the invention, generally conprises fine particles.
$i{83Mer, the powder nay typically have a mean particle
size of less than 100, 50 or 20 mcroneters. The fine
particles in the powder may typically have a mnininum
Phe nethed sitt typidallg fusherr caoprise thedstepof ealectingsthergranules.

A3 el W el RS B BEL 554 BB pyoss.

be applicable to formgranul es al so from powder whose
m nimum particle size is smaller than the typical.
auitably the precessis ratiied Qdn the substaptiaj@bsence pf Bﬁwﬂ-
pm The nean particle size may be neasured for

exanpl e using a set of sieves. In case of very fine

Fh@ﬂiﬁi\l\r:lergg@o the ARls ﬁﬂdﬁrmibm]entsmfblmin ﬁhan‘razd:etgicahhadustry, to
article sizes, . The owabi ljty.o uc 0 S is . .

bRrised iy thaaranpiaien: Prasess. . thelBVenfial, SeaFfRibegomerises fine
ﬁ?g&l&%ﬂﬁuﬁ‘nﬁr R rﬂﬁ‘dvcfe??mé’?ﬁ%ﬂlllg' HileSa hé4n BBHicle size of less than

iTity of a mass is osed in the detailed
1e8,c50 jor i2thmidrofmielgnse The finenparticlasnio therpawdersmayrtypically have a

"fi.nes" are individya rticles,tvni ._havd

ruom e Birecob?os BHHG WESHIBIBHM Kl 1. 100 or 75 um.
Thé iINEHt8FsShliedhabHe e Ativecidels Bithe méodrdisdiogsd herein may
Wien several fine particles (e.g. 5, 10 or nore

3 ) » - -
be gipplicabledtot formgranylesralse érapn powder whesa Eﬁmmumzmzmcle size is
7 . ; . [
LA B S R, b R g o 1

to as "acceptabl e granul es”. Those granul es that

remain after fine particles and/or snall granul es havfe .
bhermeantnatlicle Bizs Mak bgJaeasyregdnior Sxamplf| using a set of sieves. In

n n . 7 «
e e
sizesg Ther dwability cofpsudio powdene is generallyoinsaficientnfiey ebg. tableting
acconpani e

d b n opti.on flake crushing. screen, o .
SRR bt Bt Al G LR BBy of o mass i
' f Id3eristicet fsurkreom 5 the conpact ed
rar%'t&e(rﬁlggﬁn t%gggéggﬁognal ngﬂti ep oi?ij'lerrpl oying a fl ake
crushi ng screen
Hence “fine particles” or “fines” are individual particles typically having a mean
particle size of less than 100, 50 or 20 micrometers and a maximum size of 150,

100 or 75 pm.

When several fine particles (e.g. 3, 5, 10 or more) agglomerate to form granules of
maximum size of 150, 100 or 75 um, they are referred to as small granules.
Granules larger than the maximum size are referred to as “acceptable granules”.
Those granules that remain after fine particles and/or small granules have been

entrained by the gas stream, are called “accepted granules”.
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or other device, will, if necessary, prepare the
material for separation of fine particles and/or

wemadsiosgranul es from ot her granul es. Thus typi eariFyRooti@®0265

conpaction force is applied to ¢ghe powder by a process
10 conprising use of a roller conpactor to generate a
ri bbon of conpacted powder which is broken up to
produce granules e.g. by nmeans of a flake crusher. The
f_IL crusher, or simlar device may permt the upper
Q¥ compaghier ferge waay: betprevided foe egarrm}e s agoller compactor,

E‘?‘?;ﬁ'ﬁée“ﬁ@a@ﬁ%@iﬂsgmgﬂ%%‘%ﬁhf ab GiioP) e i blipg soreen or

Plen demce,np@ctasomaﬁmg oe rofingemiidjsuithbr fop d?@d@émg granules from
one, five, ten or fif

Bh‘? cgug}rﬁas m@%@é élJ sz‘iﬁi% stepet emploving érfiaahel @rushlng screen
O athbp delitid, wmccmﬁéééé CE gé;%ref {h%c‘rﬁ Bk rgé;g.ﬁggon of fine

while the rest of the remal ns |nep
Madticles anefor Sglailrgraeulesjmmfothéregranntmctl on force used
is too low, inventors have observed that the granul es

accepted by the process may be too fragile for e.g.

ﬂahbetymIIQUtmmpa‘éﬁéh farean! app F@d’ t@' ﬁ% gﬁ‘) o%‘? by a process

e. | arger than 3 mm Fral ran
pp rmng ugﬁaﬁghrqjler @@nmac@rgmegeugtate @ bbbdrmmﬂlcempacted powder

The nmaxi nu

ilch IebrBicb U b B SET R S 0" BS it 9CR fake caisher. The flake
orushes or sﬁﬂapdevucenﬁawpdrﬁﬁiﬁthe%pm* Sigénf gfréan%§Sto b':é)controlled

er ,cent ar | ﬂ{-{ per cent or less,o0 t he powd
E@ Ohpassing tﬁ eﬁ%taaﬁP@eg\“ ahe apedue size ofcthe flake crushing
sergenifiafbele 40 5! 1 O ACoMM STl | granules. The

maxi mum 1 ow conpaction rce i'S typically up 30 to

500% 250% or 150% of a m ni mum | ow conpaction force.

8/ 0 1 PCT/ F12007/ 000265 10  F t th
Y5 200 IRPRG L Tolts Y Bt palieiadt 10, be i miRmUNGsiieh that at least

bﬁ@SfNWe’ teteb fittedh pPeiecdiftvéiethe ?ofrﬂ&?’%ﬁb@l@lnbet@ecomes acceptable

accept abl e granul es having particle size ar ger
qremsiies Singr campagtion i and/of fiasiomating gsteps,ewvhll@ndhé hest of the

lgl%?érldl‘?gﬁl'aﬂfs i phiidRsEHd/bF éﬁ%u%?éj;[.lﬂr small granules.

If the compaction force used is too low, inventors have observed that the granules
accepted by the process may be too fragile for e.g. tableting purposes. Such
granules may also be too large, e.g. larger than 3 mm. Fragile granules may not
flow well enough or be strong enough to be handled e.g. in a tableting process.

The maximum low compaction force may be adjusted so that 75 per cent or less,
70 per cent or less, 65 per cent or less, 50 per cent or less or 40 per cent or less,of
the powder is compacted into acceptable granules and the rest remains as fine
particles and/or small granules. The maximum low compaction force is typically up
to 500%, 250% or 150% of a minimum low compaction force.
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The maxi mum and m ni num | ow conpaction forces will of
course depend on the particular conpactor and powder

waged/osdirus, for exanple the mnimum | ow conpaCTiFm@007/000265

force may be adjusted so that i is the m nimum
possi bl e conpaction force, 15 kN, 20 kN or 30 kN in a
HosokawaTM ( GCsaka, Japan) Bepex 10 Phar nmapakt or

LFZﬂdnsﬁhcepltherconmmaoh dorcel raynibe isuiBie Ry RAWRRAHE 75% or less by
that it is 80kN or

f or.ce be adjusted s
|"\ée§§ht 9%(&?/@ BPWSEE,AS cemprRiegr infQ asceptable granues haviggiparticle size
rgep WE@)@@S@?Q cr Al Obf Hé@ﬁ i n&f %rre‘éltérf angd dhe, rest remains

act or W conpact rce

@sflr@s@aréclgsarwwsmangmw@pl cally, a 15 | ow
conpaction force is 16kN or nore. The maxi mum | ow
conpaction force may al so be adjusted so that

Fhesmarinh @l a/nmmlnmﬂlmdoﬁrddi'ﬁk@éct@hefof'ééé”‘ﬁ/ﬂl gf‘c&ﬁ‘l‘ée depend on the
ranul es of the resulting nass 61%1 due to cPf
RE! %scomt%oﬁﬁ@clﬂ@w eIk Need. i LlShé‘Oarexqmnpiel the minimum low

er Lal to
A L i e Y M p—
faropacts der @ ddN (Wt30 tNe i\iEtd‘lqﬂ’oétﬂ@vﬁé’fﬂt fOsBka %pan) Bepex
esent el:}:d recaution is unnecessary.
@ T@Hﬁ D?QQP h%rycg@paeiqnst t18g maximum law ieempaction force
| r
8y 8851 8081 6 1) SO eI 00 or e or 4
sNmsdesvin a Hosokgwa ™ Bepamﬂtmyniapahtomwzoemﬂﬂl ralley compactor.

swtabl e neans, e.g. a suction fan. The gas stream
air, may be directed through a fractionating

€. g.
zrppneaw a Ibhecampactorn $6rek S8 Uk ﬁ s %gasasmg% 5@ Typically, a
articles and/or small granules romt ’
g’%ﬁ‘?”‘@ﬁﬁ@%ﬁ%’@%ﬂ%b@m@rmees smal | granul es and
fine particles. The separated fine particles and/or
smal|l granules entrained in the gas stream may be

Themé)ell"nmgﬁ lov ComrfabﬁOﬁ If(g@?rglﬂ%ﬁmée ?glﬂéﬁéd 58 tRat substantially no

%‘SE@’ i@ @d%‘ﬁ(ﬂ!@%'@s of thedesuléng gaass e.g. due to heating
£d T |

SRR a2, e (conddcitis N die® 1 v M, BEoid% maeaps, for cooling the

compacied matermlutmaﬂewiatet thee Swa‘tlﬁ@ issties ﬂﬁ@dd@ééﬁ by use of high

e- ces (i e re re-circulated f
%‘Z{Hﬁ%% ‘ircg? WF@V‘ ﬁ of| AR} Bystaim o°fath9oﬁt’%ﬁe;ﬁ'érlnventl0n this
pﬁl@bahﬁ’érﬂs umégegggﬁ,;l ng. 5 Thus conveniently, fine

particles and/or s granul es are separated fromthe
The compaction force may be adjusted using a method appropriate for the
compactor employed, for example by control of the rate of feed into the compactor.

The gas stream may be provided by any suitable means, e.g. a suction fan. The
gas stream, e.g. air, may be directed through a fractionating chamber. The gas
stream separates at least some fine particles and/or small granules from the mass
comprising acceptable granules, small granules and fine particles. The separated
fine particles and/or small granules entrained in the gas stream may be transferred
from the fractionating chamber to a separating device, e.g. a cyclone where the
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accept abl e granul es by neans of an apparatus

conprising fractionating neans. Desirably, the
wonemtiosenat i ng means conpri ses a fractionati ngpCinamoer000265

10 As discussed in greater detail in the exanples, the

| ar gest acceptable granules exiting fromthe

fractionating chanber are usually larger in size than

ddiflel gagdstseparated feomethecfina particles rami/onsmallngranules The fine
chanpber. The inyentors beligve that S

SATRRIS Ginalan el ATy MY andre el e syelOii B immediate

e - be placed

s g e ey, e B RSt o brhoot Rl ARRT e be p

iBta & @bhtaindrdodlateroeipnocessinge fl ow of the gas stream

has a conmponent which is contrary to that of the

direction of flow of the conpacted mass in general and

Wpécﬁﬂeﬁre@ﬁl | ife 5drt6les! dAnd/orm vhiatlagranuldse afe Isephiated from the
of the flow of the gas stream 20 is substanti a |

aenepiable granylesy areansdofsn- mratyf cqngngngffg@%gngtmg means.

@%%%@Y %Qgﬁgasc'ilgﬁ%@ n’fé&%sqf ée%;b fa?%rp tlf ﬁﬁﬁg fcgér?ﬁoer.

(swtably dry air). 25 The fractlonatlng means nay

R eausRan| nOTRERIICtAL dhdhe RRPIEhelEo ASGERIcaeTRRLable aranules
é)ﬂ%r?%r T naﬁ? %\Q:tlgﬁ?ﬂgg tRamBet 3 rLﬁs'ﬁBW argeR §n Rid tHdrethe largest

granules’ entrained in the gas stream
graomigshentering tthe fictiogatingaclsambery . The)mVIeeth*s&ﬁé!Qw it a process

wherebB SER cdrephins Paiol g drpices) ReiorRrele Wil jaiger ranules

%Qe@ plaeBeduihg fthaCkbslianBe BE ARG mh@eﬁmoth’ﬁou@h athe Mictionating
e sultable for use in “performance of the invention.

ghmmbetct i onati ng neans may for exanpl e conprise WO
2008/ 056021 PCT/ F12007/ 000265 12 a noving device e.qg.
a rotating device, such as a cylinder (or cone), along

Sbﬁalﬂ?itﬁe difectibhcdr tHee flo@npatHec dasestredm has/adccbmpbmnmt which is
gas s

ream Movenent of the conpacted nas nY
gcmtwwdp, ‘gb\aamfntegr@rqqtlophgf flews@fcthe pg{f@@cfg;}m ass in 5enera| and
@fén @%B?Q%H)PVT{Q@SEW @% g’rig?/étlg)g\ ngiftl}ﬁsgﬁ)g\tf 8]‘ the  gas stream
snwlﬁtamalurmrﬂmry gm(detg]gamhadc‘tﬁﬁaaat)‘étb)rrmsl pnesﬁerably contrary to

the rota devi_ce, as rovi SI on of a spiral
ﬁ'ﬁtﬁ’éﬁlﬁ "%‘Pé‘ %frﬂ%wsfg‘ﬁ cé 8 Sbe forned of
channel s or baffles which guide the novenent of the

conpact ed
The gas may, for example, be air (suitably dry air).

The fractionating means may comprise means to guide a gas stream into the
fractionating means, means to put the compacted mass into motion and means to
guide removed fine particles and/or small granules entrained in the gas stream
from the fractionating means, e.g. for re-processing. The compacted mass may be
put into motion simply by the effect of gravitation and/or by mechanical means.

A number of fractionating means are known which may be suitable for use in

performance of the invention. The fractionating means may for example comprise
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mass. A conponent of gravitational assistance or
resi stance may be provided by tilting the axis of the

woav@tasegidevi ce. 10 Advant ageously the fracti BORFI2007/000265

means does not require passaggqof the conpacted nass
t hrough any sieve (such as a nesh screen). Sieves have
a tendency to break up lightly conpacted granul es,

& fm%\ﬁﬁg deviREQ, gia@e@taﬂﬁg deicel sach %s@/@ylmemdﬁcdneg mleg the axis
conpac granules, with their favorable propertie

efow@@hlmmgmamﬂ s fomavesl & fhe JaRpsERAEr Mavement of the
e b%)‘f&f?\/ﬁéﬁ’cﬂ{aﬁ 2R tsp[)PC|%§§ be facilitated by

esp Ci aPI en run 1 n I NUOUS operati on
Mhannaalnheanst her bydfeatiires off the sleeice (eag. cwlindad)r i Tige rotating

dch P ORIt [RashOnRaUcOE dohouigtia DedbTpRegmass inside
W%' Dtati 8e\ﬂéé tdifchess B?g{r&'}ls%@oﬁ@n&glrﬂrﬁm&lﬂ% aflfe spiral structure

entrai ned. |I'n'one spec t of the Inventlon

iy b@brmdrcéa:haenelerw hailes which gidel dhe owvemeand of the compacted

aX|s(nt e gpposite.sense to. novenent .af the .
Bir5ah Bamiosht af ' RiRiand AstintRes o renidnbS fraygjprovided by

ﬁlﬂﬁg‘th’é agis df@l@éfcﬂéﬁﬁ%géﬂcel n the side walls of the

rotating device not ed above, the fractionating

means nay conprise a noving device, e.g. a rotating

é\é%@‘égéﬁgéw\é@ﬁ %a%@%@ébe%é%s ddes! Mot f F?cﬁfriﬂ'gg WskBfe of the

may- conprise aper
tonpaciedwinash thl'tmgmaanytsne\aén(étthVaSI atmeslasdreen). oSieves have a

t he noving devi ce dthrou which the fine particles
T@ﬁ‘ﬂ'PBPH gak gpéaﬁt §omr@cg¢ﬂ DEANies, therst farsenyqifaace of use of a

subst AT F@‘tﬁg&ﬁ"k’%ﬁdo Yrarfies, gﬁlthQ}ﬁbﬁefa??Qrdﬂ?é/ piperties, to be

rge an-rej ect’ I'ne particles,
pregenad egador &Metm;goo%llomovasm%vefs areccasilyrchogged, which disrupts

i anet er of accepte ranul.es. |.n absol ute.ter q
st Praress. papsaly whe AUt ik FonkPuBds mpbtalides Addiodly. the eve
§ize\bh e el Ridy Wdﬂ%%%%@ﬁb@%@%ﬁéreﬁﬁw duefPiranki@ttdogging.

13 or 750 pmor nore hel ps prevent the apertures
from cl oggi ng even when relatively high vol unes of

The ekl Tofhe R8T bk bl B R wBER G peffctes andior

Sl gadiges afe 8hBainkdc antdne spidificembodimentiofathe inventidn the gas
of the prior art where the sieve nmesh size nust be of

sfreaipuentars Hemsolaling HeVicRe alongydist axisj dior dae opposite sense to
RAVEhEE of Lﬁbsécﬁgg?l on;tﬁ%\%éar%oo@x&shﬁ\ e'n|gs(¥/ en?é fhrqw&h apertures

sievi ng, BVee of n
(periceations) if thegside walls of the rotating deVIce

As noted above, the fractionating means may comprise a moving device, e.g. a
rotating device to move the compacted mass in the fractionating means. The
moving device may comprise apertures through which the gas stream flows into
and out of the moving device and through which the fine particles and/or small
granules are entrained. The apertures through which gas flows out of the device
may be substantially larger than rejectable fine particles, e.g. at least 50%, 100%
or 150% of the average diameter of accepted granules. In absolute terms, the
apertures may for example have a minimum dimension of around 250 ym, 500 um
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Sstreamis ability to entrain fine particles fromthe
nmovi ng conpacted mass. The determ nation of the size

wohomosept abl e granul es is achi eved by bal anci RQTFIRS0T/000265

gravitational force (together ywth other forces, e.qg.
mechani cal and centrifugal 10 forces) against the
force of the gas stream Sone of the fine particles

and75tr pamet imgeanThieshdlpy prévertdhe et REs i (didging even when
[a ul es | {‘fge fractionating means ‘and/or in the
gﬁ@ﬂﬁ%h/i '&'ggo HifEsgOtERA sPFiCleseah possiblynstickydmateiiall need to be
| \ f ier stream 15 = . ..
ScRRRTAA Bt YR CHPERER ey MR hecnbafi e signfioanty
fiffere Sromoan airasiele . of thespriort 4 whierecte seYe hHeshiEize must be of

BRI S AME si72 s b 1Eiest ARG Ranticien Insgera of relying on the mesh
elZeofh Wé‘tsﬁeviﬁ@,?tﬁée%@ﬁoﬁétinga%w&@e&iﬂmés’gn\fngantfoggrelies on the gas

conpacted mass in the fractionating p y
sirganys abilty tocentrain finecperticlest fromme thea sisovimg tdoenmcted mass. The

! [ f or le, . .
BElerAimalh BE RS S8 B abteMBRl brgiues i aRfvRty Dalancing their
bravimtionalafaresbittgsthen with otisiSforedd) & Yremeekasica®ahd - centrifugal
ﬁ%_rrechanl_cal |y nmovin onponent in the  fractionating

c

589 %&@Jnﬁdhetﬁﬁmégg%ga{s sfleeM.o real i ze the benefits

of the present 25 invention. In sone enbodinments, the
acceptable granules fall in a gas streame.g. by

Sofmec of die dinevparticlesnaridior sadgranatszeniafbbe aRidmelRed to other
to at |east partially opposite

nd granul.es, are ved |

NS Bty o rBRG dne s And{as b AhB PreETaticeed@ying means by
e . _ . _ 1 h b =

T o o hduaore SR Bfidendl ¥ e el gas stream,

g\e@hagpal ggges,Sa’?@@bm_éprcleel armch efgrcttdstatite firces| for example. Thus,
a t ct (includi any aggl onmeratin

P BRI AV pibddeH alibies Bl iR hudt e whstEoproduced by the

fidle teeushingnséreah. 0 1 kO 6

14 1t s?u_alu dSaI SO gﬁé‘lﬂp]%t g%s{ttgﬁg%t ﬁgﬁ:;rgej ect e&ﬁ%?'g%t |ﬁ1oen degree of

gglomeralions ofaghe compaetedi mass: dapthe| feagfiomatings phase may be

' sonme recycling of acceptable granules the
%ééﬁgﬁaﬁgappar atus may be made e.g. nore efficient and

easier to maintain as 5 clogging of fractionating

evice may be pore easil% avoi ded. These rej ected
%é‘b‘?‘sﬁs?%ntg?fa Dassdy the dasnstesa may diecaghigvedibygapplying, for

&larhPg, 8RS it %orRECGRRational force, centrifugal force or a combination
of these. In some embodiments, a mechanically moving component in the
fractionating means may not be needed at all to realize the benefits of the present
invention. In some embodiments, the acceptable granules fall in a gas stream e.g.
by effect of gravitation force and unacceptable particles and granules are moved
to at least partially opposite direction by the gas stream.

Typically the average residence time of the compacted mass within the
fractionating means is at least 2 seconds, perhaps even at least 5 seconds,
although the desired fractionating effect (including any agglomerating effect) may
be achievable also in a time frame shorter than that.
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along with the other rejected material for

reprocessing. For efficiency, we prefer that at
woanisrmaen280, 45, 60 or 75 per cent of accept abPeT/F12007/000265
granules are re-cycled wth the fines. The inventors

have not observed any detrinental effect on the 10

granul ate nmass caused by recycling. This is

attributable to the use of |ow corrpactlon force.

According to a further feature,qf ention

lbiboueaian b paiad it cfbﬁprﬁeﬁ%?ra&b £t hegies Eay, also contain

fddnfe PRICYEIM S Df act atﬂ&a tanules the

%%%Bfa%ﬁ%?@%ﬁgrom corrpa é mass g i b

entrail ni ng
dvienall raplparamesmaylobmrmadmldg oraxauelfisient aandgasser rt@amnamtaln as

Godind 5Bl udPaC TS, i 850 bl BB TRB8 reects

é f?&kﬂér@\'éhtﬂém fbé‘@oﬁvéyédaﬂd the b@ihmﬂ? (of ¢lee granulating process
40 I n"the rawi ngs) conprises at [east one exit

alprg tthheﬂ(% othes. rgjeo(tezimatenalti% repEagenging. for siigiency, we prefer

UL PR30 5 CE0 & P oy BB Sr r rocyi

EIF aRé aies. PTHE Grividntsrs(leas nbt @islerved yany detrimental effect on the
tabletability, size, espeC| al |

size) t w out, of
@ranylaie ingss ~ caysede byp FrEVSTing: #&uﬁ fis atyabu t@@'ﬁp?‘? dhejuse of low
é‘ﬁﬂ@é dfnnl%é%eans (e.g. a cyclone) to separate the gas
streamtromthe particles renoved fromthe conpacted
mass. A further specific aspect of the invention
Resybeses b1 esite el VeShPe anspparatus comprisin
éﬁﬂgéﬁfdd”% Ngn§ dRaahe defaptetd 6 rééiié‘iatégﬂﬂ\@\/bartlcles and/or small
co

action force and fractionati ng neans adapted t
grapalest Fof @ecpmpattede massdpy rentraining gthanﬂmeéspaiwﬂﬁs a@nd/or small
ct.ed nass, by entraining the fine particles
%{ﬁg‘B DR g9s giream &8 %H a gas stream The appar atus
may suitably WD 2008/ 056021 PCT/ F12007/ 000265 15
conprise a roller conpactor to generate a ribbon

Thup a0t appraiuseacedirng fosthe; iuaNte Kaay B @*@ra%&aeé in that said

B50 e ek RRRAEAIHE B S ARG UetRE (8o ((401) in the

GrIRgs )ecormprses éall@bstrmwexit @periuee (sed e:gn(ﬁrbt)ed the drawings)
mass e

nprise neans nmove 5 co
gt wich ﬁ@ﬁeaa%ﬁtrmﬁfﬂwavt absnid Megns 58 & Spelit being large
Tl t e t | lit
gﬁar cttg)?l Q Lﬁaﬁﬁgahgﬁp %?Pic%ﬁgtbﬁaﬁ?epggls&e (e.g. flowabilty,
tabietabilihs sme, bepe¢nald3nsze) touftawi pat obeaid eieglce( 403) in
the drawi ngs) for guiding said
The apparatus may further comprise a separating means (e.g. a cyclone) to

separate the gas stream from the particles removed from the compacted mass.

A further specific aspect of the invention provides an apparatus for dry granulation,
characterized in that the apparatus comprises compacting means capable of
producing low compaction force and fractionating means adapted to separate fine
particles and/or small granules from a compacted mass by entraining the fine

particles and/or small granules in a gas stream. The apparatus may suitably
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conpacted nmass inside said fractionating neans. 10 An
apparatus according to the invention nay conprise

worensdsénlprovi de the gas stream wherein the BCTAT00T000265

of the flow of the gas streamjgas a conponent which
is contrary to that of the direction of flow of the
conpacted nass (e.g. the direction of the flow of the

ERfAphdd Qaﬁlleﬁc§ﬂip‘ébmttb8¢énerétylérrﬂdbpntOf édnﬂbaotédtﬂmvder which is
d|rect|on of flow of the conpacted nass)

thepdraker updedianuee oranYles. %%Iérﬁnnﬂﬁa% m%.b@ath%racteﬂzed in that
{N‘ é%%gn%fn’\i,cj‘ n?ea{ﬁs%éh%ﬁ@é# ?ﬂed%lﬁ?gc??%dyﬁﬁéﬁd%ﬁ?ﬁétﬁ § rﬁass Said

especi a
mebnﬁdl@r )nca)eorwld heorapactedf mdslscmayhetonmqsecnmanmé;@ move said
is noved in sa Mov.ene

h .
CIRRCE Ml arRgPRe! S MECRAN ERIATEaRS AT PRI saccording to
l%@ RGNt A Forl Staflpley b@%ﬁhﬁa@f‘en@eé% Heat Sdid *ﬂl%kﬂbﬁatlng means

whi ch gui des "t he anenent of onpact ed nass
cwmpnse.mat leagt opersirustyre (see e. ct m?agndbeudfawm) for guiding said

GRPAEY AR b Riaad TR RS, T une Tt S

desired to produce granul es of nmean size X, the
apertures may have a m_ni mum di nensi on, of or
An @pnaratuemcsprcbug tp theiRvantios may r@mme%lﬁ'@?ﬂﬁ rt@§r0\gée the gas

%%% er%éoatﬁgl Sredt ﬂ}ﬁeofalh IBW%@' %5:52%' éd’é"fncﬁfas%5 E8Mbonent which

e |nven ion also

fsrcﬁxritnawlai tl'm ofithe dizectitrpokitow of depaompactedraass (e.g. the direction
particles_and/ or snall %Hgnul s froma co

t .
avhsrﬂqwapm 39 8ir¢aMds plcontrarygadh Jh& 3 diedtion of flow

%hb @ R) rotating device, such as a cylinder
cone, ong the axi s of which the conpacted nass
|s nmoved in sal d gas stream and which rotating device

ERrpibalRuRiacbring e etioddb bisibaushiteSwil Y factionating
reBnS wkier/ &fRpidesl & rdté‘tnr@@e@ﬁéo(f@rgfeatcyhhb@r or cone, especially a

fractionati ng devi ce conprises a actionating charrber

cvlmder)belqmg @xise @f | whichethensonpastrd mags ipanovashdy said gaS

Rk S Y e Y e, 7 Wl covics

Fiaybé eskiktatsdh By imeans odfa sﬁlmlcsmrctmdwulohygmldds rthé onovement of
cone). The jacket_of the 5 cylinder &or co

mcf@ma@admsﬁ Jmffaﬁt@atln%n@aﬂ% cthe M@? annaéY'E‘P gaay contain
Qggﬁ&r&g 'WTQ ?ﬁe\"mf’e EQch‘T’éé"%HdldP &8I GR&RUIBE are entrained.
gas. des sewner e,

When it is deswed to produce granules of mean size x, the apertures may have a
minimum dimension of 0.5x, or 1.0x or even 1.5x. In absolute terms the apertures
may, for example, have a minimum dimension of 250um, 500um or 750um.

The invention also provides a fractionating device adapted to separate fine
particles and/or small granules from a compacted mass by entraining the fine
particles in a gas stream which comprises a rotating device, such as a cylinder or
cone, along the axis of which the compacted mass is moved in said gas stream
and which rotating device contains apertures through which fine particles and/or

small granules are entrained.
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the entrained fine particles and/or snmall granul es may
be captured for recycling. In the nethod and appar at us

weaeeewridemg to the invention, pneumatic transpoPCT/FEN07/000265

be used. Suitably, the gas usd@g to entrain the fine

particles in the conpacted mass 10 is in fluid

communi cation with the carrier gas used to transport

ImabRre igthbodiment,othe fractisnatingr dévioa. coﬁpmassaifrad:thnatihg chamber

PREE Biisinenqiag JISI08 SiR SEMBEY (81 DRSE S THES 1iinder (rTone). The
&%FpéhQéG‘ er ansg& @orriTHH)QHH?bbCrotéi%W %Ylﬁbortéé dﬁh%llers Carrier gas is

pneunat | ort devi ce, e€.90. a cyc one,
éupplledpmﬁte ingideaof ther Opgaserfde@!ncyllnd@r {aF cpoeks. Thadacket of the

BB B LarS), el s PR B oS Bl Ratich fing partcies

hhdor SRmalCgianuRis S&S eRfraip@t inubeccdriei §as.f Ws:t:leser&ﬁemglsewhere
rocess i s not disturbed by pressure changes,

taieed fioe particker andlor smallasguuiesdnay, bg @@pttfregtferr zecyclmg
of various types open. 20 "Conti nuous operation"

in
S copt ext rreans biIi 0 a '.

toobr, DAL ond ERBARR Rebdidify RO S Mo Wfieymatic transport may

be wsed £50itabl AtHe Yo ustd fdostitfain i fine pafitlein thbecompacted mass

invention is a dry-granul ate mass contai ni ng granul

r@btrmfwﬁbmnanuenca{ iy wihtthe maiigsddas used taENSPOH. materials in
the invention, we also provide a

éé%‘ﬁﬁfbg‘?ddﬁ aidh. ‘Wherein the granul es may have a nean

granul e size of nore than 50, 100, 200 or 500

Thas 088t th WAL firabothpaétiore i9fcoBveyedfron a reservoir io the
mlilineters good flowability The mass

Aleassnta |ap@lw C@mm&ipm tafes 1By W%ﬁmﬁn%ﬁée ©f? pneumatic

&é“‘f% r four of the follow ng properties:
antial absence of solid bridges between particles

WD 2008/ 056021 PCT/ F12007/ 000265 17 within the

Yha PHetimatROHahsBIE A Use aPdees, & actysieneffot Beparating carrier
granul es, substanti aI proportion of small granul es

gael/feam flinee ppeiclese | e idevicremayske (fer s%emnl@ capable of continuous

GREPARE S ] oL 7Y ) n PR R gas s

gséd ih Qhélfzai:tmhatm prodess iboﬂohdlstmbeddmys paes*sume ¢hanges, e.g. by
maxi num g@gnul e size of 3 m

ArQssYLR S spchas ade peay We%@?erﬁ@i N?B?'é,é bdesRRen.

that the product of the process of the invention is

HOLMKUNRY BMerktidrPO8hethis' CedthdACimeSAYSEHIYY to operate without

maintenance or other interruptions for at least one hour, eight hours or 24 hours.

One aspect of the invention is a dry-granulate mass containing granules

obtainable according to the method of the invention.

According to the invention, we also provide a granulate mass, wherein the
granules may have a mean granule size of more than 50, 100, 200 or 500
micrometers, maximum granule size of 3, 2 or 1 millimeters and good flowability.
The mass may alternatively or additionally have at least one, two, three or four of
the following properties: substantial absence of solid bridges between particles
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passage of powder through the system It is suggested

in prior art that small 10 particles may have a
woenaieit o devel op a negative charge wher easPCaFREd07/000265

particles develop a positive gqhgarge (or at |east a

| ess negative charge) (see e.g. article "Generation

of bipolar electric fields during industrial handling.

WithiROMHET granuly, |gobd | horhogeneity, eposdus Giteudter@l of the granules,

sHSHaR sopartisy of spiall SiENUles ARt Finp Garicias Fbdhg ks (typically
ggétéﬁ affith 33%1% eb‘rl%\mjen? Oggbd‘ Q;ho‘n?prggﬁbﬁ@’ 'a?tgglggleatlablllty. Suitably

nent o ere |1s provi [
ithey graruies dibed @rmean granulessize cofamure ethapetO0 imicremeters and a

it contains granul havi typically a nean size of
WEXRYR ggny %ﬁoggmﬁ["@ggrs"betv\een 100pm and 3 )
consisting of (a) a conpressed core containing fine

particles of material associated by Van der Waals
Fortoers witheut Piejng: limied |bygthea>yserthednvgwtﬁr51 gelieveethad the product of

B BeRa bR Rt i, uERod (2 hoBpEb sftoqts; gaused by
pasRRe of\podér thiréuyhatie hvstmvltslegasggaﬁmﬂllmqrﬂoroan that small

the I nvention there is provided a dry-granul at ed

padislasamayhave 2 Handendr 1o pvalen hiiegative fhasge whereas larger
e e

ﬁéﬁlﬁléls eﬁ%ﬁ régatgﬂfﬂféa%ﬁ@%s(%tqggﬁfg?g?gsﬂ Sgg?ﬁ\ﬂéj cﬁafﬁ@) (see e.g.

anicly YSereration eof dupdlar alemgrlcf fields2durpwy indeistrial dnfandlmg of powders”

61505 LRSI PlyatereisAl EenRprnenscpare &1 1600 Rabes 2246
g@é [ Wﬂéneéorﬂfey%b) Cﬁ'@a%rétﬁiam ldp dlﬁénmé‘é"‘h‘i’@lié@iﬁa gas stream.

coating |ayer ontains nostly, e.g. 70, 80 or
mhas, acavedingdotans esvisageshpothadimentatithe igvaniiomsthereis prowded

30811 SEBR bRl HPAsso AT AN Ty 2k 904 Bappies havin
typiddlipea nedhraizel 6ff BstweShi 5@ hiny dnide3 ¢ANT (g SBetwassre 108um and 3
substantially free of solid br| dges. WO 2008/ 056021

POT) EoRSiStin@TE268 a 1@nsprersed diaje peHaning: fiRgspatigles of material

%éqo%%%s aE?f\?ﬁ?@eJérzﬁ% Isnerfgagﬁ@s :J?\‘iﬂ g@ga e@ét%rb%'lﬁ)éersbaﬁammg fine

pariele®f ahdver eogir gamaibscof saldlmaﬁihraBa@Qoqnatedawdh tdaéd compressed
ratio of the nmpan particle size of%hefme rti

6Ok BY eje@tmmtwg folkes-cAceATding: & ARPther ‘?Wés ¢ odiment of the

r@g@ loﬁﬂl%%eis'ﬁ.aﬁdéb lza:ggf gr%'ﬁ%baﬁ@%@ e5| ?‘Ea%%echéra@fenzed in that
it heoretainsr gﬁmudues tiavingeagmeanl aize obdbetween t5hialand 3 mm (e.g.

ggt?n?eefnl 88 bulrrll Iatn)c/i 3 mm) consisting of (a) a compressed core containing fine
particles of material associated by Van der Waals forces; and (b) a porous coating
layer containing fine particles and/or small granules of said material. In one
embodiment, the coating layer (b) contains mostly, e.g. 70, 80 or 90%, fine
particles as opposed to small granules. In another embodiment, the coating layer
(b) contains mostly, e.g. 70, 80 or 90%, small granules as opposed to fine

particles.

Suitably the compressed core is substantially free of solid bridges.
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good tabletability, good honbgeneity, porous structure
of the granules, substantial 10 proportion of snal

wgnrensiserii n the mass and substantial absence 8ETFI20€7/000265

particles in the mass. To andByze particle size of a
granul ate mass, a stack of for exanple four sieves
may be used where opening sizes of the sieves are for
exanpl e 850pm 500pm 15 250pm and 106pm The nean

ranul e size of material agccepted by fractionat.i .
Sugha wygrﬁ@u?%smaﬁ%ﬂw alsa be %@54&!??%%5 i1t he, mgan particle
. ) ara . it !
AR pfeR Fmalrlf RID0TRN NS Rehgab e coppressed cor
ist50-800@ @i, nandh éhes ratick o thedmeandpattielesize pé then fjine particles and/or

t h h whi ticl i L] ' '

s Sreptce B alsBie of i hg g PBLIS Y o3 B B compressed
dorelis BPleaRB 3810 ietd) tileys)1:3®ecause it is not practical

to count each particle individually and cal cul ate an

average, the average particle size can be cal cul ated

. S I 7]
RRefefIAE ey disior B8 ordfuR 1238 JymtalpEBo towsbiy,
§30d. tablSthbNIEy, 2% WGrHogéndityT PetABDIHaC0R66f theggraneles, substantial
st andard {ievi tion can now be cal cul gted. s follows: .. .
RgROiqn,gt smad-grepulegdn dhe mqaq;;galgé\%; stantig Qf@cg%fr@ particles

ﬂqpeinl]dg%jdescri ption of the exenplary size analysis
met hod shown here is available in an article "Scott

Baker and Tim Herrman, Evaluating Particle Size,

S s HACH S8 fle BrARgls TTsee actiatk of ot eFarhBle four sieves
Sfagrbé ak&d Wirsre Speriia sizes tbftiie idisvethanecforeixaatple #50um, 500um,
| edst sonme of the coating particles / small granul es

28QumeangelQGired from t he conpressed core. Flow
characteristics, e.g. good flowability, nmay be
det erm ned usi ng an open-

The mean granule size of material accepted by fractionating means may be
calculated as the geometric mean of the diameter openings in two adjacent sieves

in the stack.
di = (dy x do)®®

where
d; = diameter of i" sieve in the stack
d, = diameter opening through which particles will pass (sieve proceeding it")

d, = diameter opening through which particles will not pass (i" sieve).

Because it is not practical to count each particle individually and calculate an
average, the average particle size can be calculated on a weight basis. This can

be done for example with the following equation:

dow = log™" [¥ (Wi log d)/ ¥ W]
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15 ended cone having a round opening in the narrower
end of the cone, e.g. a filter funnel. One set of

wouads/isenes and rel ated test nethod i s descri bedTiF007/000265

nore detail wth respect to fijgure 9. Substanti al
absence of solid bridges in the granule structure
nmeans for exanple 20 structure where | ess than 30% or
10% of parti cI es of the granul e are kept together
\Q“ SO(|1I d es on av e. Presence of solid
Neffan "?‘rﬁi CRIP @0 '9\"@*341%% fllowsnal yzed for
exanpl e usi ng a scanni ng el ectron m croscope. Wth
such deV|ce it may be p033|ble to identify
|Syd|-v|96ua[lZWn(Iﬁg¢a-fégodg@35 IRWRE granulate structure
as well as visible solid bridges such as crystallized
structures between 25 the particles of the granule.

Glore detatiee ridisthiplich Ohithe CXBHRI&ryEYe @?d?yéué’ \m@?ﬁ%ﬁpéﬁown here is
gyg“%gul ate mass that consists of ranul‘es ose

¢ dn iy ialisle N ScelinBakeimand akim Heginaan,i Evalesting Hrarticle Size,

. » than 2.0. Inventors
f(gﬁsg %tgl llb@\?%%t"ﬁaw&hée&% honogeneous

characteristics of the granul ate mass of enbodi nents
enti.on y.. have at | east partl ally be

f th
LS ren BBOT i dn{Be: s whar dhe, Pariie (Sis. of 8. greBulate mass is

Bnyeed 1 1 QNSRBI H IS 2 63, Bl aricies / omat

Qcafbdes:ﬂiwd;ﬁsdeﬂanhedérammﬂw earnpréssgdmoreess Wi t hout
any significant segregation of material. Yet further,
good honogeneity of the granular mass nmay contri bute

Flow loharamesticablecg 28obat lovbilitye ]
denonstrated by | e%sgsusceptl t:ltpl tﬂﬁ?efdgte@%%d ugsmg an open

BRded #EAS Mavingradosnd npeaning trfthehaalaiowepeed cg‘rtheuioem e.g. a filter

AR S0RE s b AL Bk ¥ I o8 oo nmor

wﬂlaeespeo’ottbhgugaranul ate mamss. The core of the granule
is expected to be porous due to the use of |ow
conmpaction force. Porous structure of the granule my

Sl ol el bRagk o % A5t R RbGre o e

stougiuieswhereoless tiaar 8006 bpd0% gf mmal@b&ﬁ tﬁg@rémﬂé%?é'k%t together

‘ﬁ'g 'i flne artlcles of _size of Eé)roxumte at
i seliq br §F O AVERAIRe FAPSERGRIOT 80 brigges 4o the granule structure

fply BB &ha éerfé ! '
Py i) poggus Br reggm)?éé%ﬁmgea SRR P BRI B AtbSSope. With such
dewce it may be possible to identify individual fine particles in the granulate
structure as well as visible solid bridges such as crystallized structures between

the particles of the granule.

Good homogeneity in this context may mean for example a granulate mass that
consists of granules whose standard deviation from mean granule size is less than
2.5, less than 2.25 or less than 2.0. Inventors further believe that the
homogeneous characteristics of the granulate mass of embodiments of the
invention may have at least partially be achievable by the porous structure of the
granules. Because of the homogeneous characteristics of the mass, the mass may
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figures 2d, 2e and 2f. 15 Substantial absence of dense

granul es neans that |less than 20 or 10 per cent of
woOheosrosenziit i ng mass wei ght i s dense granul es. Pemge007/000265
granule is e.g. a granule wh@6e surface appears to be

a conpressed, non-porous one (see e.g. figure 2c). 20

The granul ate nass nmay al so conpri se a substanti al

(13} @aﬁ%éiye@?lrpﬂwesmhm@tmng peocezssdmulodtlara/ glgnmcah’esegregatlon of
POSS;| ormn ayer, on r anul

aplestal Yot Tiubei Bpod FOmaRshely o the rarti madh gk SSntribute to the

! [ tibility to the

R ERIGBTNYS! B iiboPE0pas ﬁ%‘?‘é’“%ﬁﬁﬁ?’zv S
cdppimgepberomehonwei ght of the granul ate nmass. Presence

of small, preferably porous granules 25 and/or fine

particles may contribute positively e.g. to the

Tﬁé’%ﬁbfdréyofathé actRPpRsE Yramiles ! dn@fesbbemjy’cmnbatlﬁg layer, may be
mass. This may for exanple lead to an i

Qma"se PetqUsh h€ hdense afams«ewm@subgtaﬁﬁw ghsest in thg.granulate
'%%Pg ﬁ?' g}trecoqmée@%ﬁﬂ}egissg@é%d %at%‘ tp%?&ﬁé“ﬁﬁ% to, the use of low

dorhpactivrt force.- Rorous stli2furé bidke grdnwleubay alte"wtlvely or addltlonally
proportion of d/or fine 3

[ |
kR T T R -
ﬁ‘&’esSSf?&?o?oloﬁgélﬁ %ttaéﬂ?a% sheeBrandi¥s Mnd/be fﬂ\babdhﬁﬂé?s of size of

mass I n an I cant negative manner.

apmkmem aPGE’éﬁlID(Z?b@O@ZﬁB:rometeraeamdnﬂe&?e dhanh%§® 100 or 50
al so disco ed th in_so

GSAmeErs. S5 xabtPnymass AR S Pis, BTG ntrous strusture, see
ﬁ%\_h-gg ﬁnge%d@gportl on of the starting materi al

C osed of fine particles is added back (eg up to 15%

fine partl cles is added back to a granul ate mass that

S SEARRE hes e AR A¢ b€y ABHHG pr cant o

friee feduming o neight, is démsealgrandlys.aDeénsebgranals s B}g a granule
of the granulate mass is not adversely affected in

whgae sUFase appaaBrto bena cormpsasseth HONHAUOUS ONF{See e- g. figure 20).
taken into the porous surface of granules fornmed by

the process of the invention. Inventors thus believe

Thetgranulatf!)rrmsenhaﬁ alsmnd:mnpnse mesubistantiad propertion aisgmall granules
granul es of sone nvention_as

apdor fige @aryﬁlsﬁe903§'h'xt"m rmwgaﬁwﬁgngtf@yef 'BRE Ojulgs which is
RoskRe ttgéﬁéﬁ"eeg V8 ‘écﬁ%s’?at@of’@rcé’é)(’/ﬂ\oéubméﬂlélfplﬁpbﬁtlon of small

artlc es and/ ranul es onprisin
grafmmeeandtmtfme partm;iest mycbe mere thamalesd%Tae 10% of the overall
flvle?gvl'\ﬁbéll thé’ granulate mass. Presence of small, preferably porous granules
and/or fine particles may contribute positively e.g. to the flowability and
compressibility of the granulate mass. This may for example lead to an improved
tensile strength and/or more rapid disintegration time of a tablet compressed from
the granulate mass. Surprisingly, and contrary to what is taught in the prior art,
e.g. in W099/11261, the substantial proportion of small granules and/or fine
particles in the granulate mass of the invention does generally not seem to affect

the flowability of the granulate mass in any significant negative manner.
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such m xture may be at an excellent, very good or good
| evel . 15 The granul ate nass is believed to have good

woaopreseri bi lity because at | east the surfaceprof/Fi20e7/000265

granul es is porous. The conpreggibility of the
granul ate mass of the invention may be good, i.e. it
may have a Hausner ratio of greater than 1.15, 1.20

d'rheljria&ntdi’sehamv ajsamas(cowned dhat & |daRe iR S5iR8t cases |f granules
ent that the conpressibili

ted so
Bisifes B B8 upCestof Rehuphion A takapsind & @«mpntlen & the starting
%Qatéhﬁl &BWHEBQéd 'Alfine pEYicles i€ @d‘a\éhadaedﬁ %@' lE}? 3 ?“rﬁ? particles is

pt ap/ pbul k" where Ptap represents
Gdded éoagzkatnm Qr@nufat&snﬁsd tmmayraémadydm é. ge 20epsefine particles

%e hgt?rts?ﬁ@is QL%L@%S [r;’g‘g ogaﬁ%%? FtMéa@mplﬁé”bﬂwen the homogeneity,

Gowvabiliap andesbletabilit oglu@é rénllad faskCisY
FORTUNA, nodel 250: f ? havi ng an |Iﬁn%?t%rselg affected in a

stangioantmagnes, ;!’fl&ﬁd fings angs perhaps, takendpta thequrarous surface of

| f th I f. .
PR S5 oy e BROReEcachEs BB S 3RLE Rlive that i
serrmaembbdh'eehtsTd magaber ;@ostslitﬂettdm@%dgr’éhhlésd@%rhé ,enﬁHS@dlments of
ass nde,r is ta %ﬂ;oo times against a tab
?f!?p MEEN.85 o el 'eéow%aﬂ eh@b may) aggor ﬁe@n e the pores of the
Beiriés b B 90% Tﬁ@%V%'OW%r%PF%‘E)f %R pﬁg’ll H()]@/Pr small granules

observed fromt he 30 scal e g ass Cy
sgmpaalrlgusameews differeiit ciatenesas the catrtsulgraﬁdles\/‘@he flowability of

%fﬁg)?@p%%] [ F 2007/%%0 65 22 gur prisi ngI y and
Q@ a} an XERIANt; Yery 9oogqrgoodlevele g, in
Wl)99/ 11261, the conpressibility of the granul at e mass

_I?]f the invention does not generally exhi bit any
Bg Arandaie,maseris deliavedito Bm@bpdlaoynmesslbmt)gbammw at least the

at e _1mss. enbodi
8500, AR B L B ST mass ot e
lgeeehm mayetiés Id@lotj$| &€t !nagoRavet HsRler @5fio bf §ater than 1.15, 1.20
ﬁé%;t E?é"é Porous, well-flow ng granules are
ﬁ]ﬁ |°|°€l‘1pqq1i'°f' Her Gh af the ereserdiinventiont mﬁy bemadjusted so
tﬁé@fﬁa FERERStY !
t abl et gorbﬁom polrlt l?s? Iﬁ%‘r&g{%ﬂ @éﬁ'ésﬁ%ﬁé'?%gﬁﬁ?gp%% %Dd level.
exanpl e disintegrate substantially quicker than 10
f@% t s_manuf act ur.ed frO{n nse ranul es. Further,
NEb F%*loegg%b% FRRH a&%ff Y99 JPERURRap/ttie WheRR Wrap represents

tBppee bl S d@% € e

gﬁse grgwdesg y ﬂgﬁgpens € @%g(%n%@]%%gk g?@%%gn{s e 1oose bulk
dmaltyacﬁltbe fgoanulate wass aFhe balk da’iﬁltiéssmawbé ®reakafed By pouring 50

9 a} {i trans ort than fragile table

g % granulate mass i to a glass cylinder (e.g. make FORTUNA model 250:2 ml)
having an inner diameter of 3.8mm. After pouring the mass into the cylinder, the
volume of the mass is observed from the scale of the glass cylinder and loose bulk
density of the mass is calculated. To measure the tapped bulk density, the glass
cylinder is tapped 100 times against a table top using a force comparable to a drop
from the height of 5 cm. The volume of the tapped mass is observed from the

scale of the glass cylinder and tapped bulk density of the mass is calculated.
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15 The granul ate nmass may be tabl etable so that using
standard tableting techniques, e.g. using tableting

woaosascavai | able in widely used tabl eting macRCDER007/400265
is possible to formit into Pablets having tensile
strength of at |east 5N, 10N or 15N. Tensile strength
may be neasured for exanple using a neasuring device

Siirpreltgly, MrdVEShiERY {oMrbakis faughtrin e pries ariSesg.ein, WO99/11261,
UK) and nodel, BFG200N. 20 The granul.ate. mas maa/ I
BenpoMPESSRDIliySt tohIAHIatn @ETS & 18 LUepfin does not generally
@)ﬁ'ﬁbii’!aﬁg ne{é%ﬁ%ein'ﬂ[l REET SR GRE L iGRabiRfyO @R athe. gldhulate mass. For
enbodi ment e granu?ate mass conprises (eg consists )
etgmple, Begranutate njags ohal emedlmﬁgEﬁf)thﬂernV@nﬂ@ﬂiWIﬂhHaUSﬂel' ratio

ave, fab el Sonbfc gV R e ERahy R chafhdEtes

i nvention al so provides a process for preparing a
tabl et which conprises conpressing a dry-granulated, .
Beeous, wed-flaving granvles mie generally; desined; iprthe phasmaceytical industry

Lo . ror o addid gl S ;
BrcSFinS! bOadis M LPosaBE, i pfitalos KRN b Hrom porous
Ql@gilialésﬁ%%@ !tathg’fs:&gay ﬁargﬁxambedisintegtaharwbsiamially quicker than
tabl et obtaina uch a process i.s another aspect

Bblataemanytaatines. frors 2&5@?0@@8‘2’%&3&%@%0‘?&’&?&2@89%3“ from
%r%%gq/rggufe% éﬂ%’ ¥ﬁ6wa;]i%ﬁJ}etén§ifé‘BHéﬁ #f thieR&abRtS Rbhfpessed from

provide a tablet conmprising dry-granul ated
demsaigeEnuldhdHightiensile strengthas oenzssinahle fasttablets as such tablets

t abl et have supstantial ahsenc solid bridges
BB TIE LR AaRe0 ST TP eDT e dEB R i ng 1 he-
tablet. Alternatively or further, the tablet may have

at least two or three of the 5 follow ng properties: i
Thelgraruiste mass neayybe tableighleisa thatosing siandarbialetifg techniques,

F,lésgﬁléﬁg f(ﬂb{(%ﬁ'gglf%rg'gg 'ag\Zaq%pﬁegu? M@g{l@tﬁé@i tt?/bl?téng machines, it is
pbesiplactol foff iitotabletd having densile stremgthhef atdlegst 5SNaMAN or 15N.

of the tablet in conparison to a Inew_t ablet is.| eas .
1 Rasileostoength. may be measyrad far exanple; Y3ing @ Megsyig device of make

km d e

BREE STR OHE B3R (i, VSRSt o fggerecpoon.
drug | oad neans that, for exanple the tablet may
conprise at |east 40 per, cent, 60 per.cent, or 80 per .
TBRIGTBRUAR (RgSsomay FTGRiseSF st GRE AR SRof abieast one excipient
%ét% A ghat{ﬁgéé\itlc%wirb&ﬁct&ay RE dnRS enfeRImERP thd ZftaRiilate mass

seconds en a tabl et )
comprises (eg consists of) at least one (eg one) API. In another embodiment the
granulate mass comprises at least one (eg one) APl and at least one (eg one)

excipient.

Thus the invention also provides a process for preparing a tablet which comprises
compressing a dry-granulated granulate mass according to the invention optionally
blended with one or more additional excipients. Said one or more additional
excipients typically comprises a lubricant e.g. magnesium stearate. A tablet

obtainable by such a process is another aspect of the invention.
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is put into water of approximately body tenperature
(i.e. 37 degrees Celsius). 15 As nay be seen fromthe

woxenspser] tablets of the invention which haveprorgio07/000265

tensile strength may neverthebgss be capabl e of quick
di sintegration in water. High tensile strength of the
tabl et may be nore than 100N, 60N, 30N or 15N, e.g

Ascdrdifyostie et IF(EMSEEE% B'Fﬁé)ﬁNedﬂun ve pﬂﬂndle hdablet comprising
anmount of |ubricant

may. l.ess % 0, 3%
6w—gramaé¢d granulge; Hhe tablei fi Chafﬁ‘%?"ze]‘f ] §h3$ @?ﬁmtabfﬁtomay have
t r . .
S5 oot B A xRl e WRAASHS anuis forming
BtermgithAltelnrmtmelngrafurtber the tableh diayr have ab laast dwotarithree of the

f bl i '
{eing Bropsites ot IansGstieaait Tl SR I3 Jo Znslpt of ubricant,
?@ Bﬂ%HteP%tfo%rt%é ahldliRsai<Mivie tbllorageaime) granul es,

or exanple I mmy prevent formation of proper

bonds between granules during tableting. (See e.g.
lisensitigity Ao csd)dnagentlmaamaymaarjelbr faxamplédhat the welght gain of the

nso||§|: ggﬁégﬂﬁrg Q a pEW {@b%{ i Igggféﬁéﬁz I2O g(;[;ont1 %‘6/ or 1.0% after the
{dMIS HEL bééiﬁétoﬂédifd?%u%oﬁﬂﬁ iNeERIperattre 8740 H883es Celsius and in
pages 195 Use of a | ow anount of [ ubricant
thie ielative lnymdlIV@i 6.t he present invention WO
2008/ 056021 PCT/ F12007/ 000265 24 nmay thus contribute

It to th I { th i sint .at i
Pl dbiclahg' e ahal 3t xalnbf Hied gt Mol e ph fast 40 per
B8O B! per e8ht 0P80l pBP EEHISOFAPSICST thE dvarall Weiyht betes tablet.
the invention may prevent the formation of such filns

because the granules nmay have a | arger, nore uneven
Qundladslmgmtlan ltiné ovayt be léssbthan6Q0, 12050138 secands when a tablet

Thus, th erties of the re uIthg

Buowtiptoriater 35BHRRThleREb So 41 Fndratite 8e3%%§9f%‘3&'¢%'8'“3)
essentially on the porous surface of the granules

e by gt h
Ig‘gsg{r? b seegnﬁ?ﬁg Su?e?(ﬂf'n an g% !a&ﬁ”ﬂ%;ﬂgg%g@ﬁ%ﬁ@h have high
mnsﬁle@ueogtrt imay qrexerthekess drencappbid of qubkeijsmlegraiw in water.
there is 10 no or little lubricant inside the core of
the granul e. The lubricant may be distributed e.g so

téﬁ%rlé sh%ﬁ tHO8f tr%OtaMet?ﬁaY)Qé 6 thain 100N 66M! 30N or 15N, e.g.
ocate In a ross- section area (cut surface) that

as measured by MECNESWTMQBFQBQONQQVIC@‘ t he total
sectional area of a tablet. The | ocation of the
| ubricant particles on a sectional area of a tablet

PRlow anfiif lofeidbHeamImaydbe desy tharm1c096p10.8%0®.3% or 0.2% of the

scanni ng el ectron
weight of the tablet. It is known in the art that lubricant material such as

magnesium stearate often has detrimental effect on tensile strength, disintegration
time and/or dissolution time of a tablet. When mixing lubricant with granules of the
prior art, the lubricant material may have a tendency to form a film around the
(dense) granules, for example. The film may prevent formation of proper bonds
between granules during tableting. (See e.g. article “A coherent matrix model for
the consolidation and compaction of an excipient with magnesium stearate” by
K.A. Rietma et. al., International Journal of Pharmaceutics, 97 (1993), pages 195-
203.) Use of a low amount of lubricant with the granules of the present invention



10

15

20

25

30

15 m croscope and additional equi pnment capabl e of
identifying especially the particles conprising

woutsiosent material. The tablet may suitably erbr#i2007/000265

substantially | ow percentage o24hydrogen bondi ng

liquid, e.g. water. 20 A tablet suitably exhibits

substanti al | g | ow percentage of |iquid and/ or hydrogen

o $us cantribuatet p¢s;t|\(ﬂhet@m@tamsﬂe lstl‘engtmlamt dMeghahon time of the

1R8I Tl ol fRetuiglB et e PheehvaspRrand Reros spitace of the
igeansulecof e @n@nfioninalp srevent aas f@rrr‘l‘i’atﬁdﬁ"’o?"gel\’lﬂtf#g{s because the

| ubricant. 25 The tablet of the invention
Qi%‘“ﬂ?%rﬁ'ay Haveca d@igesemate \ungven surfane availabie forrthe lubncant to

B 508 pte it T ORI E B} 1 eY R dtRpeFimproved.
tabl et of the present invention nmay typically conprise

The bfieagnay 2 GHrbasts pssabaly PAfo aiaYs sHtfase of e granules
Dh TR THR LubAEsATnaR for %?59?25@53%%%3%%&%@6 surface

and didle porgs af:he\mrtﬂmrmfetbeLgranalbslfogmaglthéttablfet @hereas there is

PR B S e B By
6@)/rsbvmaghﬁdreaﬂ@n390 ”BG'(BFUW) Por %t%f I%Qrf%é’tf.t i%t lochfe%s n a cross-

one_ exci pi ent, % 1 ong- chai'n pol yrer
sestionap sreadcb sy ﬂ@@)otha’f tie leisss ithﬂregﬂatZOoor Sﬂdper cent of the total

n?c/ten a:l‘%hég‘of b @olg{) ﬁ;dgg%t?c&bgétggqggma \%r%ﬁ opsa sectional area

of 8. tabmthuhysme @bsbROSIhG0s.9. al SyslemX ¥OmpRY
ik hél cel | ulose) may bebadged tg%gt he forgrrung Iscannmg electron

cAB ANd jagd 't'OF?hﬁqWP”hQN, sapable«f identifyiag gspeeiadly the particles
éomﬁnsﬁ %bﬂé’arﬁ?ﬁ%énép the gastric system 10 The

di ssol u ion profile of a fornmulation conprising e.g.
hypronel | ose may be for exanple such that after about

Tg 08¢ iy SR xfibi sybstantially dow asceniagecal fivdsegen bonding
G, 06 gt atehP! (5) | S

A tablet suitably exhibits substantially low percentage of liquid and/or hydrogen
bonds, lubricant is unevenly distributed across the tablet and the tablet has further
at least two of the following properties: quick disintegration time, high tensile
strength, high drug load and low amount of lubricant.

The tablet of the invention may comprise excipient that comprises dry-granulated
starch. For example it may comprise excipient that comprises up to 60% of dry-
granulated starch.

A granulate mass or tablet of the present invention may typically comprise at
minimum 1, 5 or 10 per cent (weight) and at maximum 100, 95, 90, 80 or
70% of at least one active pharmaceutical ingredient. In some embodiments
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rel eased; after about 8 hours, from about 50% to about
100% of the API(s) is 15 rel eased; after about 12

woawspsearor e t han about 75% of the API(S) i S reCEas®a7/000265

To achieve quick disintegratiopstinme for a tablet that
conprises at least 5, 20 or 30 per cent (weight) of

at | east one active pharnmaceutical ingredient, the

sald powdey containem amoont o€ aativei phiamiactutidaltingfedigiit of at least

5% et dgRah RO 1 e GEUIRISIMAR: of talbist paay: dulthg comprise at
Sl 10750 4Pt i3 SR LA . e 0% o o
(sastaie sxeRiieN, gl idfhboéﬁaih%yrgﬁr%ﬁa'.\%g%gzb—r a%cf’ILL{Iase.

conbi nation of 'thése. “The granu
may al so conprise at mninum1, 5 or 10 per cent and

T S LT 7 o B e o
thventibagupnd SO G0 bi Bﬁfpe'f’f%énpg?léit(;ﬂfe)u%if’%gq Méiﬁ&iogérc?rg{rxpromellose

eparately usil{;gqt he net hod ent | nvent
rox ey ingetdealiulrsey may ke faddleddiosthet fogmatation. The dissolution

: [ Sj j : to 50, 70
Gl b SERGR 400 8 P18 b Wi B
the tablet. If 30 necessary, the sweetener nay be
anyl ated usin ar% enbodi nent of the nethod of
gﬁﬁéﬁdvmlﬂ’r?@ﬁ.o . fQrRuHation eompEisinane.g. hyprerpellose may be for
' t |
ARl ok BNSH Bbdut nolRIRERPaollt T2 o gt 6B of the API()
%rmﬁﬁaaﬂBMt PClﬁbEﬂszgllfb?h Wﬁf%%&o%t?ﬂfﬁﬁ%%ﬂ%e API(s) is
ast. wi.th sone s,  use separat e
It Sl € B, o, abglt 0% oot g% of dhe API(S) s
Riledatlafepbbbal $2hBulS, Worbn&P EBBLI 8% fthe ARIRL)i€ Teleased.

where sweetener is granul ated together wt
conponents. 5 The tablet of the invention may have

S30PARR Sl URA BN gl PABh el 5B B0 S8 e, 20 or 20
Rerogentwadglet) of o teastionchgctiveepRaitnAigiohl mfgrécggntt, the tablet may

ftﬁgl ets. The granul ation_nmet hod and apparat Us
URPEhCPBIPTEEALRINImYM dd 3fQ)r 5 mencenp @andoatemakimume?, 10 or 20 per

j : ] d . ies. T . .
SRR o s 0ot BSOS TG tsmeran
igastabletanay be dlsw higheathdre20 ptr deni. The disipRRjrbhEfmay Hefe.g. some

onpaction, force y he adjusted so that introduction =
Sg?r of ocafBPMB@@W@ﬁu'%@a M& 1 §-9aNymeel "'h orha combination of

tRES®aThe O ' €
RESPTENS ORI mass of Bnlofmal e PORFRK TR EAR] of or 10 per
qeid@nd at maximum 60, 80 or 94% (weight) of filler (diluent), e.g. microcrystalline
cellulose. The AP, disintegrant and filler may be granulated together or separately

using the method of the present invention.

For improving taste of e.g. a fast disintegrating tablet (orally disintegrating tablet),
up to 50, 70 or 90% of sweetener, e.g. xylitol may be included into the tablet. If
necessary, the sweetener may be granulated using an embodiment of the method
of present invention. Further, the sweetener may be granulated separately or
together with at least one other component (API or excipient) of a formulation. We
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W

to separate fine particles and/or small granules from

t he acceptabl e granules, and 15 optionally to

oeemsicsezi ate the rejected material for re-proeesFi2007/000265

in the system The apparatus 26d net hod can be nade

easi |y adjustable, controllable and nore or |ess

conti nuously operable. The size distribution and/or
fhaygalobservedothathat deastiwith ookl cfRlishyuseeofapeparataly granulated

R T
antablt iveheré @vedtanat is glrérﬁlﬂatfr?g?bgeﬁek" St QtéF ?ﬁ@Boﬁéﬁt@.

figures 1 a and 1 b bel ow) e such t
aperture size of the nmesh used for flake crushing can

j ' : Lyst t ns. ot her

e B o e PBRIGF oy Aol 1P, oFTHBRG o TPBM qresxampe, the
standazd ﬂeawib?rm:tl{n@wm@wiafme Hie tfmbtl:pfé 688 trltmﬁudﬁ'@%. > 2.0% or 1.0%
ecgnom c as it, 0 re-processing of rejecte
ﬁ@&?&?fagw%wﬁhofdﬁgéabl@%w y no wgste, and can be
adapted to provide fast treatnent of |arge anounts of

ek ; r t_i.nvention nmay.
et gt cmBRiee, he Srargtl 1S ety B R Sbified for many
puopeses imethebphaniaatezdichlh dhensicalband 366d idesties. abhé method and
eaSéﬁto control. Because of, for

t@E’ﬁ%{ﬂq@g I”E%é%(o‘?&!@ iary foseriABe gasoakieam to/fasm graaules of desired
be@pérﬁeglgrhé%o@ﬁﬁdwoﬁ%oﬁ%éd%g?f tb{?glcag@gf’ec} Socfhdt SFddition of solid

can be avoi ded. The net sent
bodges 5is0 substantiaty carided 285 the compeotioronstepn Tige method and

HRBrl B okitBu o 30y i Hoctef arartis, penti. brievaid Digaking them,
8P6épdratafind paRricies GRE/T Shiall graRliRlsoPsiH C}Hﬁdﬁceptalljorl)e granules, and

| aboratory conditions, the tiTe required to se
oationallydg rerqiicylate dhe cejeciodimetarial fior nerproesssingrin ftiee system. The

3pB8iny of UM B8y T B8 "B RALEER. Lorkfablp apd more or
lessdentinuousty ogergblé.hose consisting of 100% API's, it

is possible to produce granul ate mass from separate
substances in separate granul ation processes and m x

The sizesdisiribwgiograndioe fowabiityhef thef granuteseprodiuced \bydihel apparatus

n ' l.at i | and excipients
g8l 2o, £ ROUANe M, S0F GRERBUER. i, gemnuies may be
adjgstedhbasediwrmthe rarallyisid) aFer \exashple | iRy fﬂgré? p%ﬁ%gmbescreen (see
| ual

i zes. Dirg nt ki nds of end products,
ﬁ%ﬁ%t@, a i(’ ?@@ﬁbﬂ‘ﬁy&%smﬂ'@éﬁ% laperturmsgizeeof the mesh used for
MR Erashing < BO TSR by RNY Srfie Tffstment means. Another adjustable

parameter typically is the gas flow rate of the fractionating device.

The method can be made economic as it allows re-processing of rejected material
with practically no waste, and can be adapted to provide fast treatment of large
amounts of material. The apparatus of the present invention may be adapted to be
easy to clean and assemble and the process may be adapted to be stable and
predictable thus making it easy to control.

Because of, for example, the homogeneity and/or flowability of the resulting
granules, issues related to segregation can be avoided. The method of the present
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According to the invention, we also provide a process
for manufacture of a tablet which conprises tableting

wa 2gr8asel2e according to the invention, or a grROUFE007/000265

made 15 using the nethod of ®Dife i nvention. W have

found that the nethod of the present invention may be

used for producing granules of large variety of

ihgéﬁl@din ﬁagSBefineﬁd ingx0th esmall apd dargecscale applicatiorss.rfhus, when a

The nethod of the present, inpventi.on us _be

BBOPb aBit SNSRI g PR FRIENS Al (Da s, begn successfully
' ' t &St &l fh8%eqbiréddo 88Eupra validated

%\ﬁl?%@%&% gs'é%@%@A%“sﬂ‘?rﬁgwgl a@s]es eiﬁncl udi ng forﬁ I

lergevptaleamanyiacturingsproaess cars beshortant i phl ogi sti cs,

hypnosedati ves, anti hypnotics, antacids, digestion

ai ds, cardiotonics, ;antiarrhythmcs, .

lﬁﬁ?@‘l‘ﬁﬁpéﬁﬁemﬁ’tg%, and s gaPe~ Q%s‘,gyn dhe,r prgsgnt system is capable of

R 8 varfi ioF | pwders! inciddisy anesd ic@n@iggﬁg of f00% APls, it is

st eoporosi s, antitussives, expectorants, .
possiblst horapriodsice agrarfulatgaimassmitonur $epaiate riybstancss in separate

é%\éﬁﬂjé{gni&bgéﬁéﬁiﬁt %rrénd @é néj ir%rﬁ}%%g%r@é%p%%ﬁ%}j %*eer[tﬁgiﬁ]individual

RihuiRionss SahllatingAPRENE exciffie e G¥pbate Rl before blending may be
gCT/ F12007/ 000265 gg&é The rret‘r%% of the p%sent 9 y

advantageousieg. whes new maigrials bave verydifalent hariigla sizess

and tablets of the invention frommaterial conprising

BRF b i Cbr R RGBT oL SRR and capsues

ANt RPRRRuredt fReM2REIgAsnuls@2ABES N, sal i cyl ani de,
| actyl phenetidine, 5 isothipendyl, diphenylpyraline,

di phenhydram ne, difeterol, triprolidine, '

Accardirgn taathieninyentiomzwye alsm provide at prazess for manufacture of a tablet

Whiah ormatines g Bin e Fraitihd B I fspiien. or a granule made
LsihbtAé Prethel R B INEATIDAE tannate, di phenyl pyral i ne
teocCl ate, nebhydrolin napadi syl ate, pronethazine

met hyl ene di salicylate, carbinoxam ne nal eate,
We draveh doyrichrthak the miethonl oftthe presendpinwapiiemimay be used for

d-npl eate, difeterol ,phosphat ald ocl anl de :
By Nkt QWUI%nPSX)Js'@% n‘éard‘%Xr b%flt a;g%\&%ﬂefl’.lbstances usable in
bha@RachuiRal Magkfrpet hor phan hydr obr oni de,

dext r onet hor phan phenol pht hal i nate, ti pepidine

hi benzate, cloperastine fendizoate, codeine _
Phespéthiod of dhé poesent deientiopoay thitsche applicatiie te producing granules

gbglntgbgﬁlge P @%;i@%nﬁéﬁ Cﬁgﬁ'\i %a?gljiél’c@rﬁ;t)ﬁéﬁbuﬂbls of one or multiple
classes of APls, the classes including for example antipyretics, analgesics,
antiphlogistics, hypnosedatives, antihypnotics, antacids, digestion aids,
cardiotonics, antiarrhythmics, antihypertensives, vasodilators, diuretics, antiulcers,
antiflatulents, therapeutic agents for osteoporosis, antitussives, expectorants,
antiasthmatics, antifungals, micturition improvers, revitalizers, vitamins and other
orally administered agents. APIs can be used singly or two or more of them can be

used in combination.
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15 guai fenesin, caffeine, anhydrous caffeine, vitamn
131 and derivatives thereof, vitamn B2 and
wdeoiswasizves thereof, vitamn C and deri vati veBCT/FI2007/000265
t hereof, hesperidin and deri28tives thereof and salts
thereof, vitam n B6 and derivatives thereof and,
ni coti nam de, cal ci um pantot henate, am noacet ate,
Tiveg nesthodno$ the pment 'myentim may alsa rtimapplmable:’@t producing granules

@‘{ N hﬁt I Copé@r @{y%p Sr%t'ﬁ%%%ﬁ gbﬁ})ﬁnsg}fg gp%#ﬁlﬁ%;ﬁB for example

'@rﬁbgfan?&/ h&éélﬂ%l&lc%aﬁaﬁhm FRBKEGH®] tAPION SN Claluminum,

um num hydr oxi de/ cal ci um car bonat'e/ magne3| um
mtamm;men coe;iherazqmldat. @Rzppisih c tsalicylanydesi lastyl phenetidine,

eAERDE, " BRBIERUN n SRR Farir 7 Sepl o, prolidine,

®ibBRINndhilRe, troryiathine, femsthagine, dlmémﬂﬂaane diphenhydramine
p| roxi cam azul ene, i ndonetacin, ket opr of en,

saligylete.en, Qﬁfbléﬁmml"e pr hehenydisulfonate) i Z,q{gnemazme tartrate,
&bn&r@/&%hﬂﬁé eta et&]ﬁﬁ%ﬁkﬂwfaﬁﬁé‘aﬁe%cla‘i‘ép &lﬁ ﬁgpadisylate,

scopo am he om de,  oxyphenc c I m _
Mm)éthanmeaneﬂwleneedsallqllampmebmexamimar maleate, chlorophenylamine

ﬁernﬁfﬂtarsé),ﬁHﬁeroﬁ%?%%ﬁﬁ@%";d@?@ffefﬁo' HeBEo nhasphalsyn allociamide,
P%I%%ime' €h g | echirBgta g%i%fﬁ@f)r | fifopidif NoheidRnsethorphan

ceS| ate, am n i'ne, d| prophyl l'ine,
Inyttrobrqrhidlene de)etl@smﬂtboumam mptheaobahﬂaqiw@ae,. néipepidine  hibenzate,

SPpeiaRtnR ofifTiraets uPedéfr ohBbSAt) u vdrgsadeing,, hosphate

RGSpite Al@-rhethhrRphe@fiie Meactharal sat,aqesassithe idcolsulfonate,
or t?ggc‘a addi ti ogﬁgal ts WO 2008/ 056021 et @m

gaaifenes)u 7cafteine s anhydrionsr eaffeipe, yitamipsB1 sand defjyadives thereof,

QefrlyBe A Bt ERy BBfs L Wim e and WWHVBGRS WRACLH hesperidin

Shaderioatives therdoftand=galts tireraof) vbhammtB@ and darivatioés thereof and,
themin conbination. The net hod of e present

nigotinamisle, rRJCIAMspANet f@mt%%mchs BoMAINGS YR Silisetyy synthetic
éluﬁﬂﬂuﬁ??ih@é@ %gnﬁ%ﬁc Hvlﬁﬁﬂfdl&fé frh& gi‘(l) orf;ﬁ‘lr bRide, aluminum glycinate,

nprising t may be
wmrecrpstatlublpeodum ol ahsniham bydmpide/rwdrogqm eathonate, coprecipitation
ana&g% ﬁ&ﬁ%ﬁu}mﬁpggﬁ%? ciurg, | pgr%olqu I/Pnarg];ntasmm carbonate,

&ﬁﬁ%g gg{&hfﬂﬁ pfddeef | 6t hih néﬁﬁﬁeﬁ%ﬂoﬁlddﬁﬁ@té@@iﬁh@lé@hmum sulfate,

azone, querceti n rutin, salicylic acid
magmlesmn carbgapm|magde§|utro>@|umlrg)mgtg§fllgatﬁ nranltldme cimetidine,

B5ARHFL RenfhC BTEhAE Phlrt 350 Sfpometacin, ktoprotn,

i!ﬁub'rdifeﬁt agifesmol, afﬁrbhie‘ﬂﬁaﬂﬁe stiellizine Ac dirsiéshpjdrimatei nfenethazine
eryt hronyci n, ki’ tasanycin, chl or anpheni col, nystatin

tannate dlphenhydramme fumarate, scopolamine hydrobromlde
oxyphencyclimine, dicyclomine, metixene, atropine methylbromide, anisotropine
methylbromide, scopolamine methylbromide, methylbenactyzium bromide,
belladonna extract, isopropamide iodide, papaverine, aminobenzoic acid, cesium
oxalate, aminophylline, diprophylline, theophylline, isosorbide dinitrate, ephedrine,
cefalexin, ampicillin, sucralfate, allylisopropylacetylurea, bromovalerylurea, and

where appropriate (other) pharmaceutically acceptable acid or base addition salts
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colistin sulfate, steroid hornones such as

nmet hyl t est ost erone, progesterone, estradi ol benzoate,
webtbisrgérest r adi ol , deoxycorti costerone acet at ePCT/FI2007/000265

cortisone acetate, hydrocortgone, prednisol one,

non-steroid yol k hornones such as 15 di enestrol,

di ethyl stil bestrol, chlorotriani sene, other lipid

thetadh! ¢ yi t thiosBs saltsd whidter areapinr qomrabe (Usape)y )and other such

pharmaceutically acceptabl e aci db% .bﬁge addi tlgﬁn i 3
pharmaceutiealyopcive ingredisals depeubediia EUiopepR Rigfmapopoeia,

0 PhEHh i active

’Tﬂ‘ﬁg?@éf‘@%?' eggfmg 0ifn Eu?lggggwlﬁ%?rn)r{mcopoei a, 3rd

Editi on and one, two or nore of themin conbination.

Pk rethed bf the plesentineehiicramayrajse diecapiplicable toqrroducing granules

S o 5SS S58 2kt o A b oor
\g&efr-ggmﬂﬂe ch %%‘?or"@ié]ﬁﬂlgoénﬁﬂy?eﬂ& Qﬁglgbsid%ggiﬂg%cﬁvds benzoic

So be applicable to producing granulés 2 i ] )
acid) etiningf, caleiumngluconate, tiinencaptals sulfarinep thegkgmine, riboflavin,

excj pients or otheyr. .ingredients us La €. O P :
BRanBREn: | Shpobhte  Pieassdd o Nigighflpe tin. salioylc acid
E_BﬁélgiiFga?fig‘riﬁ; AifR&kin 9! gHisebfuNing esherieating reavelss ,system drug,
alginic acid, algrnate, alfa- starch, ethyl cellulose, .. .
sadation, narcoticso seusale yelgxant; hypeteasive aganantijeiaBlngg, antibiotics

el, _agar.. Xyl | . Gt i ¢ ' - . .

i gr e ispban; sivhidiyif, RitaSanigeh, thictafohBhicol, nystatin,
&lidtin MsulldtaT edtdidid siestimonesashohy et methylteistostermee, progesterone,
és:tgaﬁi)ov' done, calciumsiljcate, cinnanpn

ol | benzoaie, sthiylesiradial o @og&grﬁmst@%%\édeardetate, cortisone
%{%qlgfe%ﬁ%ﬂag:%ﬁigoﬁézO@ﬁéd?\%?%Otﬁé‘@F&i&t velke!|HyFhiomds such as

cat e; eat star rice starc pot assi um o
dientstrel, diethylstitestrohcehlatatrighiseaeatother lipid soluble vitamins, and

Sho et A PR ST ASRERL b Sy accopiohs acidgsfase addiion sats

rd G !(gég"?‘c"tl??se.ooéél@iwmbﬁy‘éwgﬁﬂ Edmhbriod eusaiRYnandudther such

ydTOXI , Cal ClI um_st ear at e, rrag_neS|_um St ear at e, . rd
pharniacsitisally lastiye jogiedients Tiesetibedein Bugepasn Bharmsreapoeia, 3

1) K talc, | ta.tut]
E'gwpa)a;poﬁ%ltwglqcrdpgro?\é\(’?fstﬁgi} |h(#ﬁk§ﬂaﬁ§lﬁgget ragacant h,
calciumlactate, |actose, sucrose, potato starch,

hydr oxypropyl cel | ul ose, hydroxypropyl nethylcellul os
isznehac e, pharmassuticglaingradient pmayel ©F ﬁ?@%@f%t Pcﬁ?‘aec’fed from

R it M B Mok 7B o P aile Jtoprfen ond
AdfofniiEC).act ose,

The method of the present invention may also be applicable to producing granules
and tablets of the invention from material comprising excipients or other
ingredients usable in e.g. pharmaceutical industry, such as for example L-
asparagic acid, wheat gluten powder, acacia powder, alginic acid, alginate, alfa-
starch, ethyl cellulose, casein, fructose, dry yeast, dried aluminum hydroxide gel,
agar, xylitol, citric acid, glycerin, sodium gluconate, L-glutamine, clay,
croscarmellose sodium, Nymcel™, sodium carboxymethyl cellulose, crospovidone,

calcium silicate, cinnamon powder, crystalline cellulose-carmellose sodium,
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10 anhydrous cal ci um hydr ogenphosphat e, anhydrous
cal ci um phosphate, nmagnesi um al um nonetasilicate,

wordsyseeel | ul ose, al um num nonost earate, gl yeergi2007/000265

nonost earate, sorbitan nonosteggate, nedicinal carbon
granular corn starch, dl-malic acid and possibly
ot her such others classified as excipient in Arthur

lsyntlieticealundimub siicats, vitiest stareh} n@abtaﬁxnlpntasélﬁm &ébtate, cellulose
15 or nor

it BB Ay gl Bpinums ST RSRGRIS A ity bgnethylphenol,
hﬁnéﬂf?‘lpdl%ﬂoﬁahé RBAEHE! B&dgrﬁﬁﬁgﬁﬁnﬁqﬂgrﬁﬁ efa?trg{e magnesium

the invention from material conmprising egr an
mém%e,f &almmt@ara&r tmagrmuml stadrate, ownfled shellac, purified

cr oscarl 26 '@og B{fﬁ? p(?é’ﬁelsrlug hglgs IgYy, substitution degree
wumypmwkrelldlmﬁeedé}@nﬁygbw&w&d)F!Bdg@%bhtﬂ Oéaﬂcm?ﬁ %&Qte lactose,

such as sodi um car boxynet starch hydr oxyp

SUSrasg; petate starchy, hvalf@ayprgpalcehuIO§e¢ ahy@Ir@wr@rbw methylcellulose
%tﬂa?al%t ?’I&&bseg?%altr{rﬁﬂ A PF{%%tﬁ{ll%éHAr ?%cﬁt ﬁhﬁ@ﬁﬁgq&o% ered cellulose,

cl assi

Hentimo polyvinyitharotigloast lmaltltcﬁananm sD-adnftdl t atiydrous lactose,
them in conbination. 25 The

%@ﬁ)ﬂ%&“ﬁf Fﬁ'&?r esbmmﬂﬁoeh?wmt%ay FpbYemMs csglcumo phosphate,
Piafhesiumg Qz'hﬂﬁlﬂoﬁ%tég babl'n“ett ceilpl%sbnvﬁﬁmlﬂﬂmf "fBhostearate,

materi al conprising ers su
gi}'ﬁ?ﬂétm@l‘ip@ﬂeﬁrﬂes Sgthitarammostqmatedanedlcsmt cxt’atbonlegranular corn

SHchoRs ek rade e RRRSY ey ShcH Ripers! BlasSifieaas Sxcipient in
ArthuhH. tibbe: HaridbdoR of Pi?érﬁfac‘éﬁhé@'@dﬁﬂbﬁ&ag@reac?lgg@ﬁand one, two

such as_cel | ul oses such as crystalline 30 ¢
Af mose of them in gembinationose, powder ed cel | ul ose,
hydroxypropylcellulose and met hyl cel | ul ose,

h as . .
i T R——
&blets ot [Five Nt R oM ﬁffatén@fboﬂspmhg? uwntglafd?ﬁﬂ 8li€n 3890r example

Eers classified as binders in Ar
CRIRAKYBHRtM Pﬁﬁ“lﬂﬁé%aut i Nymcell¥| pi sedism 3rdardeymethyl cellulose,

&Soffifefiose! " St ©, AllnldtE™, icion S50 mdfinasTEHIHIGE  degree
Bydmxwronylcelmleses isyahcat esuth ghas siddduirh a&BbBH)(%/%thyl starch,
cij ot her s clrzﬁglfled as fluidizing agents in Ar
hydroxyRigRy! starcinsise siarchnwheat starclapoteatacstareinmeaize starch, partly

pregblahRize8N&aPAE anld"BtHers TsSifiedl ab HShidyrSRIL N AR H. Kibbe:

Handbook of Pharmaceutical Excipients, 3™ Edition, and one, two or more of them
in combination.

The method of the present invention may be applicable to producing granules and
tablets of the invention from material comprising binders such as for example
synthetic polymers such as crospovidone, saccharides such as sucrose, glucose,
lactose and fructose, sugar alcohols such as manitol, xylitol, maltitol, erythritol,
sorbitol, water-soluble polysaccharides such as celluloses such as crystalline
cellulose, microcrystalline cellulose, powdered cellulose, hydroxypropylcellulose
and methyl cellulose, starches, synthetic polymers such as polyvinylpyrrolidone,
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According to another aspect of the invention, we

provide a granul ate mass, characterized in that the
worem/i5e021 abl et abl e and has good fl owability aRdTFRA07/000265

the 10 mass conprises at |eagff 10% of at |east one of

the foll owi ng pharmaceutical ingredients: -

acebut ol ol HCI - fluoxetine HCl, - paracetanol, 15

inofg%ﬁ‘fiélﬁbM?th@@bﬁch as ¢RLI0RT ehdonats and rathéer classifi¥d as binders
Accordi ng to anot her aspect of the invention,

ipristhureH aKibber btlandbpak £f Rharmageutical foxqinignts; ﬁ\g Edition, and one,
tensi dablet is at |east 10N and the
tf@o&e%&%&r@%&# Q]C urpiéﬁgtléﬁ'om dry-granul at ed granul es

conprising at |east 10% (weight) of at |east one of

Eemblls! SMiugizik) byentzhintimieesilicoricomppuedsesich: as silicon dioxide
acebut ol ol HCI, uoxeti ne HCl, [acet anp

hydsate, lightslligie sahdride aR@tOéfﬂﬁréfC@ﬁsiﬁﬁzfiSaé Al A58 aoRisiin Arthur H.
KPR Eendobal BEPhafhabaRfiel Exbinidits) SELAIRR, ali one, two or more

ofr ther imtecombiaatiemnpri sing 60% or nore (e.g. 70% or 80%
WO 2008/ 056021 PCT/ F12007/ 000265 32 or nore) of
active pharmaceutical ingredient selected fr

o ofdh

.Qm
Pesardinda | anciken §pRe e iveptien) ¥e REPVidRa srantfate mass,
. I ge
SRR 4 e s O AN ERTOAR o slbin s tat e
Bhiask nérgprsyss at déastt 0% obrat least ohe obtheilfollawing doharmaceutical

cel lul ose derivatives. According to another aspect of

ingeedientsyent i on, we provide a tablet formed by

conpr egsdiifioef HE1dry granul ate mass conprising (i)
granul es conprising 80%or nore (e.g. 90%or nore e.qg.

100%) - fifioxedioeiNG@l, phar maceuti cal ingredi ent sel ected
from parace{armll , metformn HC,

- paracetamol,

- sodium valproate,

- ketoprofen and

- metformin HCI.

According to another aspect of the invention, we provide a tablet, characterized in
that the tensile strength of the tablet is at least 10N and the tablet is manufactured
from dry-granulated granules comprising at least 10% (weight) of at least one of
the following active pharmaceutical ingredients:

- acebutolol HCI,

- fluoxetine HCI,

- paracetamol,

- sodium valproate,

- ketoprofen,and

- metformin HCI.

According to another aspect of the invention, we provide a tablet formed by
compression of a dry granulate mass comprising 60% or more (e.g. 70% or 80%
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acebutol ol HCl and sodium val proate and (ii) granul es

conprising one or nore disintegrants selected from
webterspkeo2cel | ul ose and cel |l ul ose derivatives. PAOTEIZ00EF00265

10 case a lubricant nmay optiogally be blended with the

dry granul ate mass before conpressing it into

tablets. In sone enbodi nents, the tablets disintegrate

drimbf) oF a@fnv@@ﬁé%éﬁlﬂebwnbﬁehlentt salpetedtfrone paracet@?nol metformin
degrees Celsius, in |less than 60_seconds

hiC b iasebytoleli Mgl anghsedium walpragte. J§ %ﬂiamegﬁﬁ%@mposmon of the
% I
GBSy 2P SRS S idfans el om

dtalgheicelluleset abd;cdﬂaloseademraiwes stAceniding 46 agothereaspect of the

2 .
RYRTCE, Wo, RIVdRR RO T99T8% Y| BRIaESIE Bl FoRnalabiate mass

app‘f’ i ca? QZ?%""%S RoMmpiRTg BOFHohRidie e.290% 'ebﬂrﬁkﬁé e.g. 100%) of

and adapt at1ons of the invention wl
agivar pharmaceutizab nngre@hmtn aelpcted | fromn peracetamobr t’netformln HCI,

?%Pé‘ﬁ?'fgfﬁ Ak ga\lglfq:pb?g@%%% bﬁ (ﬁ{g%ﬁﬂl{e Prgncf sb@e one or more

dl§'h?ég?8ﬁf% éélectbherr@ﬁoaawwwgloéeaanmgellulose«/denhamﬁes In either
i g a and Fig. I b show exenpl ary_ap

. ar

@ﬁﬁ@oaduhgcarﬁ maAy sienaiy e blended Wlth\ﬁgﬁt(ﬁbfrﬂrappl?te gyass before
conpactor according to an

é%@%sﬁgﬁt'{)&té gnd'&gu nvention, WO 2008/ 056021

PCT/ F12007/ 000265 33 Fi g. 2b shows use of roller

IFOSBRE! EmbRERAeRE N thd Ahblety dighinteyrate elnSWafétcofo appruximately body

to prior art and desirabl e porous granul es, Fi g
tempasatiie.eignplle dsgreesr GRISIUS, pibdgee dthep B0rserands For quick
2 I
Geiieritn B Zing APE, AT Gt SoficpRIoty, of the tablt
&smposition andt thercobxpogiien cobnigirenat leas’aﬁ&'ooﬁdlsmtegra@n The tablets

enbodi ment of the invepti .
SHTRBE o e s 6t sariaill oL oisater ity 4D’ anirt Rbg ebpgiment the
2bidtS fnay EHRPFSE Rylitol in an amount of 90% or less.

Some embodiments of the invention are described herein, and further applications
and adaptations of the invention will be apparent to those of ordinary skill in the
art.

BRIEF DESCRIPTION OF DRAWINGS

In the following, the invention is illustrated, but in no way limited by reference to

the accompanying drawings in which

Fig. 1a and Fig. 1b show exemplary apparatus according to an embodiment of the

invention,

Fig. 2a shows use of roller compactor according to an embodiment of the

invention,



10

15

20

10 Fig. 2g illustrates an exanpl e about formati on of
granul ar mass of an enbodi nent of the present

wonwmséan, Fig 2h shows particle size distri bRCT®R07/000265

di agranms of materials shown ins3figure 29, Fig. 2i

shows surface i mages of granul es produced using

different | ow conpaction forces according to

IelgPQB'éfﬁJﬁ)\F§u§5 of RSlleR 'cRRffHictorpredltiag. both dvofilable 8BAYS (according
an exenplary fractionating device according to an
torrintiarrandodesirable pakosistdranulesi g. 4 shows an

exenpl ary fractionating device that contains an

Binebihee BT Fap ko erebie BiRguesl B Mattod 81 Blarart
two alternative exenplary cylindrical conponents that

Ei?;.ga‘?@e s%%\l\}éls gﬂslcaf(‘asrhg% bf af igran@kl Etgcd?&iﬁ'fgcﬁ) AP Wmbdtiment of the

ws an exenpl ary perforated steel
imweption.hat nay be used as part of a rotating device
according to an enbodi nent of the present invention,

Fig. 6 shows an exenplary dual -filter atrapgenent fqr
Eidaife) HROWS AT S <BRleY of PEanulgs AfRcording U Ags podiment of the
@g%ﬁﬁérgent of the present invention, WO 2008/ 056021
/'F12007/ 000265 34 Fig. 7 shows an exenplary
arrangenent for nonitoring and adjusting the
Eiga & shews et anotiertdxangie ef geahules aaterdingnto amlembadiment of the
Fig..8 shows an exenplary arrangenment for m xing
@NgﬂW%te masses from separately conpacted
substances, and 5 Fig. 9 shows an exenplary device for

5. 2Tk BBl R oo a epocimen
dDMe(gregentdavértiamd 1b) of an enbodi ment of the

invention 10 conprises a conpacting device that
onpacts powder material into granules an

Ig' shews ipagticle sizedistilution Qiﬁgr@métcggn%t@ﬂﬁ@}m@bwefigure 2g,

fine particles and/or small granules away from

FRCST AU R0 RoueT A0 oBhfE BSq iy LfERefpweompacton
foreed Basdrdmpiol ertibedimertts bilthe presehtinventien,i s shown in
nore detail 1n figure 3. The fractionating device 112

in 15 figure 1b is shown in nore detail in figure 4.
Fige 3agimwsan exemplaryifractiogating devige according to an embodiment of the

invention,

Fig. 4 shows an exemplary fractionating device that contains an additional rotating

device usable according to an embodiment of the invention,

Fig. 5a and Fig. 5b show two alternative exemplary cylindrical components that

can be used in the fractionating device shown in figure 4,

Fig 5¢c shows an exemplary perforated steel sheet that may be used as part of a

rotating device according to an embodiment of the present invention,

Fig. 6 shows an exemplary dual-filter arrangement for enabling continuous

operation of the system of an embodiment of the present invention,
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fig. Ib conprise a raw material feeding container 101,
into which material to be granulated is fed. The

woeemiosgn2zcont ai ner is connected to a pneunati CPCOMY2YTN00265

pi peline 102, to which the maggrial is passed through
a feeder valve 103. The tubes of the pneumatic
conveyor system have a di aneter of about 47nm and

Itlpe"f &%\Wtéﬁ'é‘kerﬁﬁhér@ealfrﬁﬁ%éﬁﬁéﬁwfﬁr SIPGRitetnG adhd adjusting the
astic nmaterial, e. hene. The feeder valve

dwabferlatl@ﬂﬁ:‘rﬂlelmeﬁtedg@lﬁu!ﬁs inirgdl ¥@eve. One such
valve is manufactured by Italian pharnaceuti cal
e manuf act ur er ,CO. RATM

EiGer SiSTNS e SPORY AnatgRmey ohe g Loraiatg masses from
el 8gmphtRunaklancdshand her direction, wher eby

[ dup of the powder substance in the container can

25 be avoided. O her equiprent intended for continuous
Eigargglshgwsf apoeximplasy tdaviec for detsimiringofipuabiliynef a powder or
ag&f % al so be used. The pressure of the air

f in the conveyor 102 may be adjusted to be
| ower than that of the surroundings. This may be
achi eved for exanple using an WO 2008/ 056021
PCT/ F12007/ 000265 35 extractor suction fan 104. The
suction fan is of make BUSCHTM ( Maul burg, Gernany)
BET AMER DESCGRIFMAN@F DRAWANGSn may be operated for
exanple at 1860 RPM Makeup carri er gas may be

supplied through a connection 10Q05. rial . .
Th@nﬁl@nﬁfat@edlogg(dﬂ}ﬁﬁﬁl hrand th)aﬁgrﬁﬂteéﬁb‘? m?unéhOft ﬂlﬁ invention

¥é’§ a%ﬁaéﬂﬁ@l d ic& ﬁ’ﬁ'é V\P? gio‘?ﬁde}%atéf‘ﬁﬂrﬁb Yranules and

reJ ec es an from container
éma@baaﬁw@aiewicmdtﬁatdmaﬂmatw at masgmmé Himef partickeas amd/or small
provided wwth_ filters hown in fi

g@ﬂ% 13y efggmatqqq:&p cgrangles. 4 \W%e hgpentt @iternatlves for a
E@Ha? Bf el QHéwﬁlqﬁrfﬁh'rééﬂa% $HCThE MdctiBnatingidevice 112

separating step, the separated
poﬁgtme 1alis shomuramoratdﬁtmbcml figure; 3s Skhe fravtionatinghdevice 112 in

ont aj.ner 107 can be unte

e lta s oioWR 5 fRote AL ™ flal #aher Aabdmbls sl i fio. 1a and
ﬁ?sqi@'coﬁ?ﬁnéesa Ra@V szl feBdihgvedtainkp A 0mhiinto whichb®aterial to be
t he sane tyFFg as the feeding container valve 103.

granulated is fedr e he@hr\geggeﬂamerw cannecieshde @ pgeumatic conveyor

tr %ﬁi%?fodfq? ‘%%h %@Pﬁ%&%ﬁg on ofhr %p%l {fé‘écfler valve 103. The

t”mie%fdfahe eQmatie ddmé?/@aa&@mtlmw & Idlémeter of hbagt 47mm and their
screen 111 where granu

PTG, MAY, berfor EAATIE oM EKAPIE IR AISTEB 4o pPAGthene. The
FSodeP "FAIFE fdy2Be! BC sBicMel’ stafenBpECRSS VAIs. IIRIUERA valve is
manufactured by Iltalian pharmaceutical device manufacturer CO.RA™ (Lucca,
Italy). In operation, the closing element of the valve may be turned 180° alternately
in either direction, whereby buildup of the powder substance in the container can
be avoided. Other equipment intended for continuous charging of powder
substance, such as compartment feeders, may also be used.

The pressure of the air flowing within the conveyor 102 may be adjusted to be
lower than that of the surroundings. This may be achieved for example using an
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granules to be fractionated, regardl ess of whether a
separate screen or mlling device 111 is used or not.

woherspsemact i on force of the conpactor 110 rayPUOEFI2007/000265

adj usted by e.g. altering thesfseed rate of the powder
substance, the rotating speed 20 of the rolls of the
roll er conpactor, the pressure applied to the rolls of

ERPactS© %Beﬁér?rfaﬁevm e THRAsQEtdM Sah NisCheRske IBUBEH™ (Maulburg,
resulting ribbon. The conpaction force applied by

t he
Genpaoy)oandrpded Maah( MMet2Q20AY. The farray %omrﬁt@déor example at

%@O Eﬂ:ﬁ@ Wegé Q{éﬁ{éé,l g%%%i?)} gs s&ﬁgﬁ@f té@%g Saspoﬁn@ctlon 105. The

Piatany] tfe@ froth thée rfeedinit ¢®itamean©|/‘tmnspunédi tbrcmghl e conveyor 102
The conpactor 25 and the flake crushi ng een rde
intw idcsapataling ideyise 186 awheraip ding(aieds Reriglgs and new feed from

gﬁﬁtﬁfnepal%tslhél% E?ﬁa ﬁ@%g}?et I%gﬂfefr gﬁ%e 'I?’Lééﬁ%}‘\oegn be provided with

EVI CES rm of
filters U shewn lin tfiguise: 6) cs‘ituatesd bBSIdBIthE saplalratirtg tevice. The device may

e GaRARS o LotnuBES pisranion e P e vidh .t Fyglops” After the
8épdrafing %@H_} kigs séﬁdral?é’d gfﬁv@éF ffis o driintéivretiate. véskel 107.

nmesh size the Tlake 30 crushing screen. It should
be noted, however, that size of a granule may increase
fhe rceatdlmeroTOTaggth beenatinted om Idsdecellsati8 tonmeasyresthe/ weight of the

et b o FeistRed ats Verstl. B RenmoNiAeRNIR 2 VilFe Jg.which may be
bithie SHhEtypd 88 tIRPRAII Y SoftaiheFaVeO s, F8m ﬂ‘iér iﬁtérhﬂmlate vessel

one conpactlng device, e.g. roller conpactor,
16 thedawdsr is tipnsferied toraicompacting devige, %lowbgucempactor 110 to

Hg{;da b'glqe'b}lbﬁgg %ﬁgtoﬁiqq%g%?b?%gﬁ%l WE%qugﬁ%? é)aggeg 95% ke crushing

s¢reani 1ol Wherd gfarfuled Raé Breatedsy ﬁmshmylthdwlbbon In the context of
operation even if one of the conpacting device

this inyepdion; exrapagling |5 ernridercd A8 m‘PeSt&Boneth?tFEBQe%?nﬁtat produces
Pcﬂ'ltl.@é fb'enf?'a ﬁdtﬁa,fgee(@?glgggr&@hgfh%wﬁ 8eparid dciédn or milling

2 &t ca
HeV|bee1 HCtsr used arinot) The compagtion forcer of ftheaanypexitond10 may be

S tarby 85 AUeHES (Be fee A the PRBYRE SubSiance. thehrotating speed
bf 64 | ronat 6f”9?1é1'9r§||é|€ cbfh r@&ftﬁrr Cthevpn%séhféﬂfa%fpneaoeaoafé qdlls of the

materlal to t ractio
tompactonadevice dadiarethe thudqesstwfetr@r resulitintge ribbien. Theocompaction

n_acce action and a rej ect friacti
Fated EPHIEA R coBiRAtior, bt b cdifrtofin®’ rlby” bl To achieve the
aésirsd fiﬁoﬁé‘rtfé@%ﬁ@ﬁé'cﬁimﬁ@ée&ﬁﬁ@ﬁ* @it the porosity of the resulting
granules and/or proportion of fine particles and/or small granules. The compactor

and the flake crushing screen are devices well known to a person skilled in the art.
After passing the compacting and flake crushing devices, the material is partially in
the form of granules, but part of the material will still be in the form of fine particles
and/or small granules. The maximum size of the granules as well as the mean size
of the granules may be affected by, for example, the mesh size of the flake
crushing screen. It should be noted, however, that size of a granule may increase
as result of agglomeration in the fractionating and/or conveying steps of the
process.
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flows in the fractionating device. The rejected
fraction passes with the fed carrier 15 gas streamto

woOheosiosexdi conveyor 102, for re-processing, andrPCig12007/000265

accepted fraction is led intozg product container
113. By this neans the product granules are treated
gently and a relatively large volune of nateri al

dnnguré i erpbodigidnts g(hbﬁ sh@Wh' W figuredNfHery éﬁ?ﬁtbs 100 may comprise
g}“anul es is removed fromthe nmaSs. The oB ration

@rer thap onm geMpgCting fisyice; ex. |r§ll©resazmpaetor ito lmpreve e.d. capacity

deidd e r 6. There

i, SBhligyorks B Coadblly, S 5" apeefiidie " The compacting
tdeviceshnuiymesd uires lsome i peridditiiservicd ragkEi iy orl cihamng up. The
|.oad ctellﬁ)&108 are fitted to the container 107. Suc

SPRaRYs Biayerontinyie, oRratian;yenciheng) @foth@ccanpaﬁtgcm devices is
ibeiry S&wviceant ai ners and conponents of the system Not

all of the possible 25 instrunentation is shown in the
figures. For exanple the pneumatic conveyor, if

réguproddct fram the gbovei steps thaticonitaihe fine pairgcles %ﬁ&tﬂcﬁous granules
i nformation from whi ch

Bt BaE TS BEsinlisalbhcheiserate dnbi iriborleapioatiands cmyeyed to a
Praeemdtin \ﬂ;&l@é}hbém 2 THetr® {F@g 68'dnecst @i e g rmga d'%itag’%; flap valves

Brocess ere the reject tron is not
@Mﬁeﬂaommpa(ﬁmgsmvm Lanmgraduenatuwg/ed@ncelqa cottrof @le flow of

SPeRRiE Ridedal o e faRfarai Bayie. 1Bt ndutionation Gevice divides
the grdnuléﬁtétma§§ lnt@%bb@%téérfra%fﬂl@n% W rblechSy er@ﬁéﬁ %n the basis

gﬁarent to those of skil In the art. "The appara
ehRoWedifetentrasticley of thasnass are aﬁec@dnlmy then caﬂrmlgasdstream that

th di ff
ﬁ!’é\ﬁg‘gﬁ Eﬁei I.}%h?ﬁ&ﬁq@agégg ITElegrS cgqegj $rhu rg%%qlasv g&t‘iﬁl@g fed carrier
gas mearmm thef feedaionvayoe o2 dion @eipk@c&@ﬁ@d Pl th@ta’%,“cbﬁféd fraction
e | oad f the notors to a control —unit and
3 h*ﬂ msﬁl‘?gPPata@%hﬁ &y thigmeana dhe pradust granules are treated
| d t
gdr?'?ﬂi“%gﬁ térl EFI%U?@IyWEF%é‘ 08@(?:?% g’rﬁ %?@répﬁgﬁﬁnﬁ@% masth Hhe particles

angVornsmallgreapuiesds r@'ngved fohethecnesact or is
particularly useful, as granule structure as well as

e proportion of flne articles and/or small granul es
f‘@e f@%&&n P?é'&%tfwﬂana @bambetrhﬂ%@mamrlb@d inomoge detail with
1efEdncdn {i f
par ar?g‘t;efosqqgﬁc gg@t h-@{ér}%t gfee ngcshe @ssgl?l ﬁ&gmﬁ?r’@ fractionating
demices.he feed rate of the powder substance. For

exanpl e, the higher the feed rate of the powder

sypst ance for a given roller rotation rate, the higher
#E e QIbediments fsgpw@ in Figure 1a and Figure 1b, load cells 108 are fitted to

the container 107. Such sensors and other instrumentation can also be arranged

in other containers and components of the system. Not all of the possible
instrumentation is shown in the figures. For example the pneumatic conveyor, if
required, may be provided with at least one pressure difference sensor 114, the
information from which can be used to control the operation of the apparatus.

The present invention may also be carried out as a batch process where the reject
fraction is not immediately returned to the system using the conveyor 102, but fed
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will be. 15 The material of the conveyor 102 may be

e.g. PVC, e.g. FDA PVC. Various conponents of the
weyeisassamy be connected together with el ectri BCWFI287/000265

for grounding purposes. Suitably the entire systemis

grounded. In figure 2a the roller conpactor 200

conpacts the nass 203 containing raw material and

lgfg L QdRkdiMePaf Féé%éterﬁg{??i%}’%tﬁﬁ\ 4 rsggﬁeh'i‘% hoPaE @RI iRYetail, but its

evice into 206 using rolls
@oistr2etion aad Lamwl beerstadlily epparesit te thase: ¢f§hﬂmmttbe (ot
conpact ed. Dependi ng on the conpaction force applied
o the rrass and the  thic

f.the ribbon, th )
AP bRapuIgEREISE i, HERstTig JGRALPRdScaiyad from the
\?é}rrbu\éaéér?s%r%/g? ?1%”&'6%[% AiFEFenteOsdiors 9al 'fhé l@éd cells 108 and

granul es an ine particles exanple in the md
thie velives 10bas wethas infeimatipnaegreting te speed o rczgtlon and the loads

%é}bﬁd?‘é r% econ&_;&ﬁgoi PRQ?W ap?{h(lf'@ ea?ggg%@aqéf@hﬁgaﬁaglc and control

EIRALItBaN & MmabAgi khawh Yo aqsersom killed in theeaitn Contral obthef compaction
acceptabl e granules in the fractionati ngt@and/ or
¢

foree &f i theg g@r@pgc’mg devices suas ollergcompagter g particularly useful, as
éighg%eéﬁﬁétﬁfé {a% 96411% %&r@bgﬁ{oh Gitsite! Cﬁarftlelbg%%d/or small granules is
and conpacti ng

endr n
significanily saffecteth by thHe cdongserctioh lfdneer iubbdn,Thehecompaction force

mortég%%&%@%ﬁa”, S eé'b rral lﬁp%rg%ngg fhé rolls and
HRLEH rStY oY éid@wﬁé“s‘dﬁgta?ﬁ@r Bt Qﬂalﬁﬁfeaﬂ?é ﬁfgﬁe?fché f’d rate of the

systemis to set conmpaction force of the roller
pongecsubstance fier aigiverurallieh mtaponda@eih@hlg?wdhe coprpaction force
Y%]{ %ﬂ es and set the rotating speed (see the

WRe- i ption related to figure 4) of the fractionating

device to the nmaxi num avail able (e.g. about 100 RPM

t g.e gV
Tﬁ‘e ﬁﬁ%@%@fzﬁg g\'i@&ﬁ)gn‘@_ gﬁgstlfét’\%; cgyrdlvle? gWAaPVC Various
cm‘nposenmhaf tlaecm/pteml magrlaeumoasmemtadq tmheeowlth @lectric wires for

h t t th Too
GRLnADGRUPOsEs, St e SR stlen i BN cavees
the proportion of fine particles and/or small granules

fr° flbgg ?%Sﬂ%é '?%Ilérhéor’ﬁﬁ??tonZGﬁ: esmp%%ﬁz Gy LH‘I§§S WO 88ftaining raw

use a gas Ow causes a | arge
material t andh mﬁtnomadiysppmbblengyoledsfmm ke uﬂnmtm@élag. dgvice into a

re- r%@ﬁséﬁg 2@& %&pf@é m%aéﬂn ag,q%fq@glto the mass

fd B@oﬁﬁ@ﬁ&@% éifdlﬁé eWtﬁé coffpietien fét"céréﬂpﬂiédaﬁ dhe mass and the
characteristics of thos

thickness of the ribbon, the amount of mass that gets compacted into granules
204, 205 varies. The remaining mass 206 may remain small granules and/or fine
particles example in the middle of the ribbon. The small granules and/or fine
particles may not be capable of forming acceptable granules alone. However, the
presence of such mass may have a positively contributing role in forming of
acceptable granules in the fractionating and/or conveying steps of the process e.g.
through triboelectrification and electrostatic forces. Depending on the feed material
and compacting parameters, such as thickness of the ribbon, the proportion of fine

particles and/or small granules may vary.
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granul es. One such neasurenent arrangenment is shown in
figure 7. Figure 2b illustrates an exanple of the
wonemtaseni of unwant ed dense granul es 15 and/ oPCT/FI2007/000265
granul es having solid bridges3g10, 211 when a high
conpaction force as in the prior art is used. The
nﬁre dense granules there are in the mass, the | ower
i+ fiot e | ¥t 4 i
A e A e e negsystem s fo set the
carspactionyfarce mftbengller compactor ipdhecminiawsim dhatf prosiges at least

S SRS et SRRl e 4Ee 18 FphgB rBed to fure 4
ép?iﬁrfeéaidwaki'{\gxqe@lmy tta)ftﬁea!nbg_tr?;nhlaus?nablfe {he. abost 180/ RPM) in the
W some materials be significan ,

deviee fTarKe(ROTAR ¥sWareRoMla b Sngimagel 30028700 and then
Q&jﬁé{‘#ﬁé} rc%ﬁlli(ﬂn g%é %ﬁ)ﬁ{{ %ouﬁﬁfsédcéﬁtéole ROMR' with desired flow
signi f1can edl I ng of e nmaterral 1 n the conpaction
shapctiristics starbflowgigrout thei systgmodesdittie gasdlavb ére theefractionating

d6ViGH GHURSY 416 PIOPS o of SR Raviges apdior strslbafiiites to increase in
fg'%g@%@ ] %ceéptbagrg?ﬁlngﬂ#‘er@és %@Qﬁ’itbéWi@eta gas flow causes a large

acteristics granul ate nmass. urt her,
prapodtiorhofjaceeptpblet granufesriodba ypneeessarilye mrrpeecesged. Setup of the

ti f | I I I Né& ' .
BHARRLSHE BBl ol e SRERRbRTARLEY S Rl bl BedeAdfeig real
fitnes Higashf@hent oR Mbve SofaBeéapted | granbivs iabde shamctdristics of those
fractionating and/ or conveying steps of the process

geanules, Snecsychimeastirament arcangesnentys showndn fgelg i ng
accepted granul es. WO 2008/ 056021 PCT/ F12007/ 000265 39

Ficli, 2 L RR1ES By RAG o o B8 £2RB0 of LRERR, (dBkb granules
hRdfor gFarilles WagihgUusdliadbritiges Zi@yRadtwhen baiigk cofpgaction force as in
nore than 80 kN usi ng Hosokawa Bepex Phar mapakt or

theowiaopt isouseds Jheap0ts fensegramsicsthera aes in therpasthf lower the

B 9508 iy BRI B AMRRED wp e of e

fAfdss freguiting 2flofhowsing priot uare  higharcoeneagtioar Yopesosr repeated
starch granule of the sanme  starch i S

: duced .. .
aempgctievtBniouer ifarresd may PP@W?}@%E@J‘*"S ithg\t Rpctionating, the
Uéh@?essﬁﬂiﬂysﬁﬁﬁlopfbt%‘i’)@%ili{f!olf HRRHEC May@With some materials be
sub fractronation using g

equent as stredamaccordin
significantipotbwemt oof soime potbeenchanacteristios. ofothe tablet such as

ak&{tgér%uéng @%§&$%}%%Eébgwﬁgﬁpactr’i o@?g{{;{jéefrﬁ;heating of the
Fr&%ft@ﬁ’efl ihRE Wiéﬁ 485 O PrioR BiHegrzMIEonObrodess enay be observed

granul es an
leading for example to formation of solid bridges through crystallization and/or

degradation of components of the granules or undesirable characteristics of the
granulate mass. Yet further, use of high compaction force typically reduces the
proportion of small granules and/or fine particles 206 in the resulting granulate
mass. Too low a percentage of such small granules and/or fine particles in the
fractionating and/or conveying steps of the process may adversely affect the

quality of the resulting accepted granules.
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granules with solid bridges may vary. W have observed

that the surface of the granule of Figure 2c is |ess
wWQaoBus62i . e nore dense) than the granul e of FPQUFE02TI000265

There is nore free space (i.eggpores) between the

i ndi vidual particles in the porous 15 granul e of

Figure 2d than in the dense granule of Figure 2c.

F-Egl?r;eg%@gﬁ&@ rirfing Q%dtr%hﬂ?h&&@é&ﬁé LSEM?bidtﬂ’l‘éSGﬂ ah exemplary

particles on the surface o or ous
dymseuﬂrelzm‘ starguigrandlet thah is @rcodupagieuglégglmgh weampaction force (e.g.

b g e RSy BAh e Rbrm B gOF L 0B0p Y mpacion
feiE mbe REIreHS(CERESTAR®Y mroduct kote COGehe03ADId bhta:w number
characteristics of the granulate 20 n%ss cont ai ni ng

S494)rtupigakef theskry gsaruatien methodsaeh e RKor @it « he

surface of the porous granule as shown |n Fi gure 2d

S SAS0Ed Ao AR, 750 i, b, 6T Bhapip o o same

fNarMeIhat i pRIHUceE. uding dew o%ﬁﬁbéd‘mowsfoﬁcqa(lur‘thiSI ¢aseof30 35 kN using
100% par acet anol granul es 251 produced

thppaameu klospkawa eralb gomnactas) a'wls ﬁuwéﬂvgrainfractlonatlon using gas
%@Q@géé&ﬁgc :38 ah é%@d\?ﬁg nt' of hbn &%rﬂrﬁﬂéhﬁéhoﬁfor different

ing to our serva paracet anol may
rhaterwlsmhba‘tlm mnpgcﬂurglfmce’tmataprtadunes qrareds tmanules and “high

st oth I | Unl
GUBPAGHRRY foa%t%%aéwe% fiacesplitin P sL 35FE glanules andlor
ﬂﬁﬂulefs%gﬁ‘@oﬂg X \?rg' Wé Abvé ‘bbtsﬁﬂ/ééﬁmat the surface of the
I gu es 4 an

SCri be Typi cal size 30 of
gyaaulﬁ of Bigare Acislessporpue (iiesmose Wepsesthandhe graoalemﬁFlgure 2d.

dﬁ 2"322[9 %qmgm%.ee {b{oﬁgé&:egge%ﬁ ;ii? g%dd\'} Eﬁ%‘ng ifthe porous

&r@%@éﬁﬁ%ﬁr@ o4/ tﬁéﬁqg?ﬁ@@@ﬁﬁé g‘i@nulefﬁigﬁg@@&é HEtierthiso seems to

conpacted surface 254 of the granule is covered nost|

gy largesn | propedionl ek lamely attgched particles, ik the suEfase Hh the porous

S0t o 4 ht] e IR gL 228, 930k e ranve o

Figupd Realas mbeoedhes dhamdiedrdrulé bEﬂguntdi e 'IZh'elround shape of the
formng a %grous surface for the gfran ul e.

BOTONS LAY bite to e G008 oA aaNoig.r the granulate
k8 {Hlﬁlﬂh %ﬁ\e’cjr'aﬁh Th%?er veéé %T phARIdsEaY tHd Srface of the

granules ca sua por ous

povoeist graniuleo at eshovarn enchgmret hd mawénh;amaullhescqnpreasnblhty of the
fine particles my have been attached to the |arger

geaNlE-es via electrostatic forces created e.g. by
triboelectrification during the fractionating step of

Fifird 285 Rs d06theP LRBdiMent of granules of the present invention. Image
250 shows a plurality of 100% paracetamol granules 251 produced by the
apparatus of an embodiment of the invention. Compaction force of 60kN was used
in the granulation process. According to our observation, paracetamol may be
granulated using higher compaction forces than most other materials. Unless
specified differently, the fractionating device used in the process of this and
following examples is similar to the one described in figures 4 and 5c¢. Typical size
of a granule 251 in this sample is between 500 and 1000 pm. Image 252 shows a
magnified picture of the surface of one of such granules. It may be observed from
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10 contenpl ate, further that the porous surface
achieved via | oosely attached snmall granules on the
weuodsasenzof the accepted granul e may have a si gorfFioaria00265
positive contribution to the46low and tabletability
properties of the granulate mass. Figure 2f shows yet
anot her enbodi nent of granules of the present
magen252that theagempactedrawiace Bb4irafitheygrenulecis povered mostly by

ST 3048 05 TR 5 O A B o B S, by s

@Bnﬁﬁé"twﬂér@é%@ sHovirhih DridgeR86] Wherﬁn@ngmnuTe@QS&lare relatively
I ze ranule 261 in this sa et ween 500

laqslelyoamaqmd torifhee aranulendik fermlagnafn@e%.%trtﬁ@ far the granule

5 5 08 oDl U5 SAIMEE ighie o Bty ypce mterias

theesgifacallof the resuit gwnmwldargbenuisaallyamﬂservéd e be porous.

|B§§Ho%,§§n¢2w63 Iéﬁeotggt tzl'gﬁpo I np eaonﬁr Igggnggﬁ%g}egpgrwcfeslrggy have been

g L.\égdutle theN¢a éthféééﬁﬁes%\ﬁ?are?eéﬂéé!aﬁémMcéé‘ tre&d e.g. by
mal | and

20 granu ine particles 266 are
mbbetecwlcgatubnodmng dhe afractibnating hete@r ahuhe pBicessr rihgy inventors

Biriats oitber et Br: RoTous mitac8 oSyt S iddsRl; kached smail
?%Glésoén RAY SUEcBIBT s detiepted gP3AuId tRay Ihawaba Isignificint positive

mass was observed to be excellent. Figure 2g
¢ontributien tasthedlavaand takletapiliy praperties af m«ar@ﬂvlﬁte gpass.

conprising 50% mcrocrystalline cellulose and 50% of

S 2 s 4T B DR b S o o s vt
%@a IS tSHbwsP mmffauwefoffémmemagraﬁueeaaehabonmmng 70% of

action force of 25kN was used in the 30

eigroctystaline celijese apdsiasolamaize siasgfe Arcagpratiiogr force of 16kN
d [ ing:
WRS oA thS braulifn plodées! T9Rcel S8 & Bruigi2e1, i tis sample
WD etresh®eOaid PE00 bikd AhagelZEDShavis aahagrrﬂgdspldtﬁﬁe eﬁthe surface
271 is essentially simlar and i e22ha}‘$g%$
ofgne fof sach @ranylgs ¢l mpay b§o<?bsteév¢ QE& Ipage 494 thaf the compacted
I
SR o thes GARICISTERCT S b PGS anald? friEiitidles 263 (e.9.
‘(hafr tﬁdﬂleaggamﬂt?s 5 produdO0 fm)t Bg;:?omﬂmduaigsmalépgtrﬁnules 265 and
anules in the c e S cre e
ngiidual SeieoRRiEles 20 I Feals0 Shauhdp inags 8 2t Smal Gfnules 265 and
ﬁh@ﬁ]erclésazﬁ“éré r@Patu?é? l0d8BR" éﬁb&hé@%'tﬁé QMJIGEQ% forming a

eas majorit he granul es 272 accepted b
pnmusrmfaaamr rﬂm@ gmnule eTlie peopartjon of smalk erarmlgse(m this example,
épaarlrﬂllgsogn?aq?er tn )S{N%% approximately 20%. The flowability of the

mass was observed to be excellent.

Figure 2g illustrates formation of granules from raw material comprising 50%
microcrystalline cellulose and 50% of maize starch. Image 270 shows a SEM-
image of unprocessed raw material. Image 271 shows a SEM-image of compacted
but not yet fractionated granular mass. Compaction force of 25kN was used in the
experiment. Image 272 shows a SEM-image of granular mass accepted by the
fractionating device of an embodiment of the present invention. The magnification
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observation makes inventors believe that new

acceptabl e granules may be created and/or granul es
woayosiodgsizher aggl onerate during the fracti onat POG/FaB®0265

of 10 the nmethod of an enbodigyent of the present

i nvention. Figure 2h shows particle size distribution

charts of materials depicted in images 271 and 272 of

ot Mides’Sro 80 27'i8 ggg&ﬂ%!ng ShRdtghd SRl R7931ds0. 18 #dgnification

imacornpaesoroto imageaQ/?&aireir 2311 ihrage Qﬁewlnows prfactjcallyspo granules.

77468 2P 645 b OB EAGRIC ol oBBER 08 ranues

bRRILREENA tHhé eam?écﬁkﬁglﬁw esrahulesds M@bepéb?e@ mass 271 created by
I ncreases sli as shown in imge 280 he

the mllarwqmmﬁt@s(andtf@l@ qwzjwebf(ﬂ%aand anégnafnlgyr%na and 1b) are

SO, PR 8 880 TS9r2EA BN, 4 o 6Bl 27 soopted b

6 parctiowatings devise qeeé i fizaune | 4). arh largelc erre$00f pract This surprising
still contains about 10%0 nﬂlgat ranul es and/or fi

Sbremalion. BiRKRs PVeniorn.beleys g @scepiable granules may be
{:Féa‘i’édi YRker! Cq‘?‘éﬁt‘ﬂe? RRPfUHRR Xa%b Gh8fakte %ﬁﬁg lrtﬁé faRkH6R4ting phase of

ine ~parti he "nass e |ts exce
fhe)mmlthdd ofyan émbaodanant gfrthe present inferdioanul es
accepted fromthe conpacted mass in the fractionating
step was approximately 10% Thus, r oxi mat

Efgurﬁ@mﬁagwww?é&ws&wm Sharly 6 Metengls deiad in images
I’%z‘rllu aCt ur e(?fqu}é@ %:}% m S Oﬁlgr Egﬁé%égeenrgﬁﬁi%eaata of raw

nratenals arsedDitid ezemhstmbnpantdf partices of thevawbvaterialigeat shown in

s I 50ab drPIateaty Al et Bl Tiass 26 3malep ghan 106 pm.
V\flhéW'tﬁ@ Hbs G8- comipactad2¥e prdportdPe ofiegrbﬁmesgbﬁryébsﬁtable size

produced usi ng conpaction force of 25k
mwse&slmﬂlyuamslyowmm Anage 286rbutshe rraamrltsb(anwéox'mately 73%) of

PRI o ol Al 4931 0t JMEDe 22 SPGBt RaCflnation the

E gguﬂm d¥f granBReSIafst hiad m@(ﬁoﬁ{cmlagmflcantly The accepted
/ F12007/ 000265 42" 291 whereas there are larg

fragtien atlﬁa@ntaingrmte%ﬁ ¢fnegall aranulescand/or 66\6eeaﬂk9|¢8 smaller
1 00 DRpo e B, B S545HEH U Lffes andror e

pharioidy, [thé ymass eRhibite excellert! fisvadabilityt hef tdtddepmpestlon of granules
and/or disintegration tinme of resulting,.tabl et
ascqegte@ Jijesthecampacted dnags Mhdhe efra,caeﬁgweg Ster avaéeapproxmate'y

95/ ﬁ’lﬁ’éjcé;ﬁkﬂ'o%rﬁéﬂéif’éoﬁ/cf I th8i ak8\WHE B[dckéd by the fractionating

pr oba
device.

Figure 2i shows SEM-images of surfaces of granules manufactured using
embodiments of the present invention. Different compaction forces have been
used in the granulating process. The material shown comprises 50% of
microcrystalline cellulose and 50% of maize starch. Images 290, 291, 292 depict
granules produced using compaction force of 25kN, 40kN and 60kN, respectively.
Attention is drawn to the decreasing surface porosity when the compaction force is

increased. Numerous pores are easily detectable in granules of images 290 and
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60kN. Al t hough the SEM i mages 290, 291 don't show
significant differences in the structure of the

weuodsasenzof the granul e, the granul ar nmass pr o8QT&®R007/000265

usi ng conpaction force of 25 formtablets with

hi gher tensile strength and quicker disintegration

time than the nmass produced with conpaction force of

g@lf Mih ? a€iti9ereCard I%Fqé"’aeﬁé‘e %Y@ég’inagr}énﬁié‘ﬁ Irﬁﬁgé bBg. Lack of pores
evice for renovin ne particles /or s

gn s sudace oﬁthquraynutmmaatcbtmgt%eelepsbamed:fbbe preperties of the

ARy Blessoro G FTRIEY o fo€ JRENE) teiBieify oM sBss ancror

HisegiatioR OfRC 0PI redlftingl tdsdeCr Tbe it iis é@ibdétécﬁbtﬂbt the optimal
one or multiple apertures 302. G avity

peMBALtion fuseripbarediiging oEnNUesEPRY this r@\ﬁéﬂ@tﬂf@l isogrobably below
SR Ay d BEAp AR08 29¢ L oBa G Ufronces n e
specturs eof3tHe suafaceerof gie @aam)lesmﬁefgmmlarl masst fpeoduced using

cmpaghors forsgot BN 1o (bl ouly HGRAT SHIS iSeolhand quicker

g?f”é%?’%é‘?hm@ g}gérd ﬁe%agébﬁdm'w.tmeaﬂbbsﬁon FSE0 F AOKN.

rier gas ow is achi eved
carrier gas flows in a 20 direction that is dlfferent
Figune (3 ehuvws an exemplary fraetidnating oflevice efor e@moving fine particles

gP‘SP m%%?%ll 9%‘0@%?@59 3%5@1‘;@%3%2303%%@9 Ryt the compactor.
?‘hévdé\ﬁéé Has Wédgmbée 3903{?\5& ontdifs {Hg) Irfiged Hort Bffferent purposes.

ractionating device 300 Ine particles and/or smal
g*nmthuheteruah)’aoagfwMQacenmactormmbﬂa@e amushar, ist fedsthrough one or

SAE anisufirg 202, RiaWhg Hrakes' R i) JORCGA ol towarcs

&Eéﬁweoe@hlthaouw WiicH Yhé Recepled grariigtef mags AiB rows out of the
rough aperture 310. There may be nultiple apert

systerhinte ecepntainegr Bram dse sameppedyrer 3P4 eriTier gps dﬁEbI 307 flows

10 a0 B 285 S o AR a8yt s e aperre

theati e pobitioned sudhrthat thenpesiesd anmmbaﬁlclacandm smaII granules
residing inside the device are drawn usi nﬁ dotte
remewng Teffecifi the gatier Fasy flawsisaaghigyed.o a?.c??gﬂer gas flows in

BBGRAT s dIRUAE o SbaiTEREIR TBP fhe ABWBCH6E0MEd granules.

or cone-shaped devi ce, not ustrate
A@c@;ﬁl@ﬂ/gﬁéﬁﬂl&& fé‘ﬂ:ﬁbeﬂﬂ&?ﬂrﬁ)ﬁ[&ﬂﬁﬁng(ﬂewczH mrahgrytube 304 by effect of

giARatien. i e Signilesiare rautugh Bk fiBEEondling devie 300, fine
Pﬁrc!Bgr:éﬁc?\%B’f Eﬁﬁill)egrgﬁub@ngggfégg%é%ér%%mmoﬁﬁ?@guIesT, thus making

theegrapiuiesdgrovofurther. The fine particles and/or small granules 308 are carried
away from the fractionating device by the carrier gas flow 309 through aperture
310. There may be multiple apertures for the accepted granules as well as for the

rejected fine particles and/or small granules.

Figure 4 illustrates an example of an enhanced fractionating device. In the figure,
components and structures residing inside the device are drawn using dotted
lines. The device 400 comprises a fractionating chamber and, mounted inside the

chamber, an open ended cylinder (or cone-shaped device, not illustrated) 401
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cone may be perforated. There are no restrictions wth
regard to the nunber and 5 shape of the possible

waperstodses or their edges except for that the ROEFI0E®0265
shoul d be constructed so thatyt he gas (air) together
with entrained fine particles I's able to |eave the
cylinder through them The apertures may be, for
ﬁéfaﬁ?}F%uBPBHé‘@ orPYé‘IhergOM(?' ‘?ﬁé ro'téh 8p8aH osH fﬁ%mcyhnder can be

ertures are round and they ha been cut

ad;susteobuotbegfareemmeeghe|maumm1mn’auailatdet in the dewce of make

Wﬁ QR/ngteﬁfplﬁnQ%) Eﬁﬁi%bgﬂh ?[E{é} jaA}(dtaof fie cylinder or

Sbhé AAEDE ﬁ%?ﬁ')rat%dg Thate éﬂso nBFPMstnﬁtléﬁs wath FSgalié totlee number and
403 is rOVI inside the cylinder for transportin

shape of the msebleapeﬂumﬁ ehtheireedpasnexcept fercthah ebawrgwres should

6% og%ﬁué@ﬁ Osccy (E‘P?g% géé’&éﬁbe%g gfcafr?{égiﬂeﬁrﬁrfegﬂéartlcles is able to

R tecylinder trabligh thérhi Tﬁhefweruiresldmy be, fdrtinstance, round, oval
nmovenent of the 15 conpacted materi al i

PhEEECIN @nev@mhomﬁréeqja& & APeRiresr e dﬂbjr‘g i they have been cut
hgﬁg gf Q:ﬂttﬂ'{g n‘ic%’déé“qﬁroﬁ@krm?od’iﬁiéﬂﬁt Bk "i‘ﬁ‘ameter of the round
Feq or 1 ns

ance, changing the position of
apertwies| s ﬂrﬁsmmm ¢nalrivegmadtori 462 4@carrangetds (63 ustaéeusthemylmder at a

St iRt 0. 8 Ao RPAROA Sl Sk AR 8 eiod mide the
éirtib? fbmranéﬂtﬁuﬁgﬁﬁ’e §8ﬁ’d ﬂilaleﬁél fréia tﬁé'fééé Indedt tcsthe outlet 404

transported by the spiral 40 towards an outl et tube
as4he T:Mhndﬁrrotaées dasteadaoffa emraig Vaneus Qlﬁ\dﬁmf fihst oregther structures

484, 2 BRE g SRR O g o fnent of the

eympadtid 4Rdterialdana@! its tlhfew@ﬁbrt hmtwtmbegaéoétréama The angle of
product container (not shown) ef fect of

g}cavatl@n phthe gwwl%pnwb@ adm@tegaa& requiredabyy/ for insfance, changing
rahl)?l%ﬁ'%lflt %v&t{?ﬁ% fﬁ%alk? i Gé’v'mé‘%o”@ ﬁé@u%fé‘??c%@gtrﬁcture 413,

es tot e generally conveye
#angm the tube 404 to the cylinder 401 by the gas
stream 406. In the present device, the outlet 404 is a

downward poi nting tube whose length is 70 nm a
dharpavderi 405 lpaying thﬁeCQ@P@Qiﬂkgdd‘FY'%tfﬁ'!ﬁwﬂwugh ,aecharge connection

B35 LR 8% hd> ?&gh?gwélgﬁ?ﬁgﬁpéﬁgﬁénﬁoﬁg& Bgtth‘é spiral 403

carrier gas Stream edi ng ‘conve

{oveardsOah iontlét Quyee 404, Thir carger gasndas rrowMIg)@hrfough the outlet 404
r epr ocessi i '

eI 6 e p%@o%&%i?éc?%gﬁaga RheS0id9r55tiss 707" Acceptable granuies
E %Félgrq 76091%259 rﬁc‘ér gﬁdffaﬂugﬁo@@h thBi Sutlet 404 to a product
e cause

oneration nma
t:onilamére(nbt showa) byreffead of graV|tat|on Unacceptable fine particles and/or

small granules that may be accompanying the acceptable granules to the tube 404
are generally conveyed back from the tube 404 to the cylinder 401 by the gas
stream 406. In the present device, the outlet 404 is a downward pointing tube
whose length is 70 mm and diameter is 40 mm. The rejected fraction of fine
particles and/or small granules 408 together with the carrier gas stream flows to
the feeding conveyor (see 102 in figure 1), through connection 409 for

reprocessing. The granules may grow in size in the fractionating device 400 (or
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el ectrostatic forces. The properties of the accepted
fraction may be influenced e.g. by changing the

woaimtasenispeed of the cylinder, the angle of PCT/FI2007/000265

inclination of the cylinder, Hyhe pitch of 5 the
spiral, and the size, nunber and | ocation and the
shape of the apertures in the cylinder as well as by

366 ¥ Eggr'ﬁg@. I’I#\R%V‘éagl@?ﬁle?étldmﬁla@%é c8ls&he.g. byavibeéleetification and

and 5Sb”s erent forms of the cylinder-shaped
elecirogtatiefordesy i nside the fractionating device (see
400 in figure 4). A cylinder 500 has apertures 501

he fi 5 tuated, th h
T espbertiss et | doraBictfrabtiol T8y b TUaRGRt: 6'¢'riy ghanging the
RISt Spbed @ﬁtﬁé" l’.:%lll‘idél'oﬂ% Qﬁ??ieoéf |hBﬁhaﬁh6n' o cyTlhaer the pitch of

I nput teri al t hat contai ns both granul es and
therspirahrandthessize, nusabenand oqatipatansgtheyshapgesf the @pertures in the

SoE) B St S Van e AR e A EBRE R o7 )

i nside the cylinder push the input material towards

Figtred Bﬁran%rEb QﬁoW o DiffereAe form&of lﬁe&%n&@i—@ﬁé d dévice residing

m)w ng in the cylinder, carrier 15 gas flow 5

fractionating sisvigel (segr4diinefiganech). tAléY'ﬂ‘éleécﬁo@dhaS apertures

%@ﬂﬁ%@ e rie FEr iRy AR e pai b ihediinder whereas

i figurkBb tharé iafs apefufdsounly Th ©né0@ﬁpbﬁmeg®)ﬂimdbasﬂfé)ﬁ1put material
are eventual ly Rushed out of the cylinder b

892 rthat §@mtatft8ub@ tgranuless pad dinenpadislasnis tegl {%H@f rotating cylinder

0, R RO For, 96 P BRI 057 e gt 500 and

tha spirbl (seeU03ds figpes d)iresdde tun cylmdenrg)m;hﬁermpeir meterial towards

dhiscafher 980 of e Grdes \ERit B fratghabianpRpg In The &yifter, carrier
ééé‘?io'\npﬁéh' ?&EE %g&‘dég%b@@éhﬂk@ i tﬁwfe' ﬂéj@cﬁe&)ﬂne particles

fractioni ng chanber "for
angioocsmall ng;anhlesug'yBSawlmkerarar eor(lvm@d out i ofuithe 4gylioder through
inder, t.here

SRedes b BTG % Frted dBB .o aBReiel EFafiuisE 6 sy eventually

Eﬁéhéd?MQﬂ d)ftthé r&yﬁmrbiﬁhb%@pgfrueme tHat 266i684 @tbide the cylinder.
mat eri al The héi ght of the guiding structure is

25 mlllmeters Figure 5¢c shows a draw ng of an
hrxthqadslmvyn penbiodinaent; the mtatlegdeytoees ashsduslder n&dlamgtebef 190 mm

43Tt B 8 oS8R B e of 1.5 o
Qﬁé Ghé %@r@%ﬁ’%s"@é ohemeragéle‘ il fdm (élabhgtbthér tTige air stream that
cylinder to one WO 2008/ 056021 PCT/ F12007/ 000265 45

estersthefraciionating alevicse Ithestught apgriure fde(figiirey Al is fusther led out of
{h aﬁtat':t?onnal‘ﬁé %ﬂa:%%%ptf&r er%cessmg through an aperture (409 in figure 4) of
50 mm in diameter. Inside the cylinder there is a screw-shaped guiding structure
that advances 80 mm per revolution towards the aperture of accepted material
506. The height of the guiding structure is 25 millimeters. Figure 5¢ shows a
drawing of an exemplary perforated stainless steel sheet that may be used to build
a suitable cylinder. The thickness of the sheet is about 0.8mm. The ROTAB™
device described above has been modified by changing the cylinder to one
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been changed to one having the shape simlar to one
shown in 400 of Figure 4. Although the devices shown

wonodsiogemes 5a and 5b are open-ended and cyl i nBET/F12007/000265

shaped, and the novenent invou§ed is a rotating
novenent, conveyor devices of ot her shapes and
utilizing other kinds of novenents may al so be used to

%Mﬂled%&m"?ﬁgﬂ%@f )%,ng{ bfi‘ﬁbUFH‘%' A e flsatcflsgé‘ﬁngﬂ&ﬁamber has

evice my o e adapted to inprove it
been changed tn one having the apape Isimilardo abesshayahin 400 of Figure 4.
adaptation is disclosed in fi gure 6 where a dual

|ter assenply is illustrate orit
Al Fe4d) é'a,e iaiist S inFidiiescsa and S aff onbaedeshand oytinder
I
ij d; aridfihe fg?m%'nf m\/oﬁléﬂyi% é’?@taﬁ % ?\gngrﬁ]tz/%gﬁ%drrdewces of

sone fine par
eitlmr Ishgpes @indsutitizingoethen &lnels ofumovements mayalsmbeviisad to convey

e carcier Those. r1 Licles may need to be
f’ﬁ'?‘éﬁ%éﬂ ﬁlﬁﬁﬁé‘f% &85 er gas | eaves the
system The filters 607a, 607b collect the fine

'Pﬁ%a é\b@é m%?dé loﬁggbegéé‘%ﬁbast&%bb@@tsf bbﬁtﬁ{udu% processing

ne 7b may be active wnil
capabilithes: Oeebsuucrtg adaptation is ghsdigseﬁ i digurgy 6 twhelnaea dual filter

SR B Wugiratesl "Yhe Fasioffy, of i bhftlibs, gReE smafl "ranuies is
§ééér@ted3ﬁbﬁ9c§h%@@%fé fefg?r@ut' ha @@forfe 6621sed faqsdowelen figure 1a or

resulting fromth Iter <cleaning falls below th

1h), thyt aomer fine mrtmles aand/ee sprlkh grasndes wRanh hqqéuols@d/ out of the

&%&%g@ﬁ%é%ﬁgﬁﬁé’ el'l*hos% oé\]g? rr\1/é &gicgbg ?lg?%bdo@lf before the

ténaier igasofeived thkt systemme 'Hm)ﬂtteksaBWa%Bab ¢dlielet ltlees fine particles
been cl osed. Openi n% t he_ | ower val%f éausfﬂes tgg
%@‘M@érsm%“ ga@mulsadwt Abe filies igjclean ligr 607a, 607b may be
t

SLR LRGP pPEBEOREIRY e G b buRg e THEPies 005, 012
magrb?e usedlforaguidingethe! gasflow tbpmmttheraciwesfrlter andsfor isolating the
j.n ndesi r abl ressure shocks of_carri as '.n the ,
s PaiGecleaBed BOGo e SeScsiagma e bhwisr dEfyliflg 'om the fiter
@IGHhﬁ%erIIE%eISWafHé' ﬁlté’l‘ HRd SBAREF fo M fiibe g@gé upeok Wehen the valve

Sl ze accepte granu es inreal-tine.
G08anGReke respestivelydaropenedi duthe bthexcmcbpé@r@mbmﬂbere may be a

b 16551 514 SEP Tl Y 838 B s boer

él@ﬁé@r@péﬁﬁlgftﬁéﬂowbﬁﬁﬁvé pauees de pBwaﬁtd filebdok into the circulation
observe the size of the passi g accept ed granul es.

fRagecronessing hhisr awangement syl pesgiblecipsglean Qﬂfé of the filters

\@% ﬂ@éo%%%ﬁ%?t Bﬁ%@f@hsmam 808 dperation doesn't result in

undesirable pressure shocks of carrier gas in the apparatus.

The apparatus may also optionally be equipped for example with sensors that
measure the size of accepted granules in real-time. Such an arrangement is
shown in figure 7. Accepted granules leave the fractionating device 700 through
tube 701. Light emitting devices 702 as well as light sensitive sensors 703 have
been installed in the tube to observe the size of the passing accepted granules.
Based on the information created by the sensors, the control logic of the system
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may adj ust the operating paraneters of the apparatus.

One such adjustable paraneter nay be for exanple the
weiam/osé02gr anul es produced by the flake crushi RQT/FI12007/000265

screen 704. Another such adjusfgbl e paraneter may be

the gas flowrate of the system 5 Figure 8

illustrates an exenplary optional arrangenent for

t NHeP ifig S&RAT Yof ot hXi Ofhet '
B st e Opating, AL, 1 o€ abpretua(! Cie! Sdch adjustable
pasinetey may e fariexample thesizeraf gsaaulestproduesd by thesflake crushing

PRl . oRoieraio LR HareFRAEDRED: S dhe fies flow rate of the

spgefmner in one process. 10 Granul ation systens 801,

802 each produce granules fromdifferent substances

or fromthe same substance but with different ]
éigmnensatillustram ane@xaraplant pptienalcampagement for geangiating powders

i f,. a pt gragul e st [ 0 :
ety 590 50 O ARG S PAROBIS GRS, T Obpertes, oo
g ibA . tinlé cofabeadricepragiuiat) 8. ¢ stablatimmagelsd affected by granulating
granul ation systemare_ |ed through a conveyor 803, 804
Eempopeaisefea %rmm@thmlmwittp&a granulalin ﬁ{é&y@ﬁ@w& fgether in one
bec‘"e gtrol the ampunt of each of the granules in the

Inal” " m x. The m xing device nay al so have granul e
m xi ng neans 808 to m x the granul es together before

Changation lsysen® 89 1{ 1802sedch phedupengrinudes fronf difigrent substances
or directly to a tabletin hi ne gnot

roduct 81 ! L macni
Ecnomn thenhgamensiysianed Hut goth dnfffﬁrenfgafsé"@at@ Rafappgters such as
| i Y
LBl 83T 4 fed o PSP e, E28% SPLRY s Moun mears
8ont 8ilAeof Adjostindgiitbd grhnulation parametersv dhled accepted granules from

B BTGy T B AL E ) Pt o i
g@\?iée tﬁ’SNh&@mégnsdBéé,eg@ﬂo EOAPSI tﬁlgaealﬂéﬁﬁt éféachl_ﬁg the granules in

etermning different degrees of flowability. _
thegfimal roix. fThewabiing devieaymay alsef have granulgdaidingvmeans 808 to mix

8 Brarfles ogeighoerrs (hacoemfE, make JEME R I Soptainer of final
prStRiIct 840 otdifechly i¢adableiRg reacHife Ithol $HBWS! Tharsbrveydr 803, 804

cone angle 902 of approxi mately 59 degrees and a
indfigure £hisra tube thetleadsde the mixingdevice; puhihe ¢enveypE may also lead

FE 8 o 4 oA i Wmass may

goavBYcalte theswixing deviddie round aperture 903 is kept
cl oseéd. The WD 2008/ 056021 PCT/ F12007/ 000265

Figure 9 illustrates a simple device for measuring flowability of powder or
granulate mass. Devices of different sizes are used for determining different
degrees of flowability. The degree of flowability may be sufficient, good, very good
or excellent.

The device for determining sufficient flowability has a smooth plastic surface cone
900 with a height 901 of 45 millimeters and with cone angle 902 of approximately
59 degrees and a round aperture 903 whose diameter is 12 millimeters. The
length of tube 904 is 23mm. In a flowability test procedure, the cone is filled with
powder or granulate mass while the round aperture 903 is kept closed. The
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47 aperture is opened, cone is knocked lightly to
start the flow and the flow of the powder through the

waperstodse1 by nere gravitation force i s observe#CT/FI2007/000265

Addi tional shaking or other kifd of novenment of the
cone during the test is not allowed. The nmateri al
passes the flowability test if the cone substantially
k 5 stdiet
IONUBSI3 PRI GG I KndeldR! LTSttt e ool the flow of the
@ewdee througihethe @peituge dyotefre (gravitatiary forcenis observed: Additional

SBRRRE g QPR kRURS afe g of el find b ool i Bpweo. The

Gedterigl rthe%w&bu?twastanﬂw@cbﬁyrsdubamub enfiligs. “Substantial”
whose di aneter is imeters. The | eng th of tube

here means that atll@aa’q@%eQO%eorf W% fitlae ﬁpmdﬁg leaves the sane.

flowability has a snooth plastic surface cone 900

8P B8 dsrernifion: G oWERIRY sy e cOu58Riedute explained

@b@ﬁ@ttﬁ% a snfodth| dlagekarface tone! SOWWthad height FA4of 50 millimeters
50 mm The device for determ ning excellent

ﬁnavvam cone digireter 9RE & i Opiaandea elnchapedyigs903 whose diameter is
| d with
er%glgﬁ o%gégpé];nﬁhg)ﬁggdﬁb%ﬁb{aggrt\lljmre QSgn\ihose

dlarreter is 3 mllimeters. The length of tube 904 is

GTPte devicdfor digtdritiningoity @BBH lfI@W%fﬂ)llw hat esmesthosiasinégrface cone
the present invention, it possi bl e to produce

S0QAIILE et et 8 snibimaters 2l BBioosi diadede Sl 6f 48 mm and
%%gﬁé‘la ?tgréb l@\ﬁ{o%re' &iéi’n&??r |E| %ﬂ?fiet £ ﬁ‘f@@r{g‘tﬁ Of tube 904 is 50

I‘eSSI
dmml nt egrati on tirre of a tablet and hi gh drug | oad. W
have observed that those characteristics are

applicable to many APls and exci pi ents. Thus,

edaviea fof determainingnexealiegt Hevakiliyeias 6e§rm9th§|@$t'q $igface cone
S8t rPérﬂéj]Ht'QU“l 820 MHIAER Snd lvithRidnd didfretdP0PBt 55 mm and
SVoi ded Wt own are also

afourd apevtatey QOBWhasfefdlanmtér is @ millirédters.dThes lenglio of tube 904 is 60
exanple, it is possible to build an arrangenent that
|”lmcapabl e of producing several kilograns or tens of
kil ograns of granules per hour. The process is al so

S5 1 o4 TR, 5l OB 1 5 PBRGEvenion, 1
posygible wm@du&ergranulbbethat have baw granaliplecofssdrheatdesirgble general

cﬁgpacttgnstt)lgs agjgusg%gg flo\\//\vgb%llct))(l),géooo%(aggr%p?e%Ts/Ibﬁllltgl,o 8(%(9 gt)a?bzlgtablhty, quick
disintegration time of a tablet and high drug load. We have observed that those
characteristics are applicable to many APIs and excipients. Thus, some potentially
time-consuming and expensive parts of the drug formulation design process of
prior art may be avoided with many APIs. The embodiments shown are also
relatively cost-efficient to build and use. For example, it is possible to build an
arrangement that is capable of producing several kilograms or tens of kilograms of
granules per hour. The process is also relatively simple and easy to control in
comparison to e.g. wet granulation methods of prior art. In the shown

embodiments, there are few parameters that may need to be adjusted.
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48 Percentage (% values given herein are by wei ght
unl ess otherw se stated. Mean values are geonetric

worens/odelzues unl ess ot herwi se stated. The exanmpCe&12007/000265

bel ow describe characteristicggof some typical
granul es and tablets achievable using the enbodi nents
of the present invention. 5 EXAMPLES To observe the

: .
CRRERFIRE B} Linep giiertn Eioh M TPy BT LAlestRfin s stated.
a series of tests has been conducted. In all tests,
NMeahodlweyarenysomeétnie mears vahes untesshotbedviserstated( e. g.
figure I b and figure 10 4) has been used. The gas fl ow

rate of the apparatus was adjusted so that th
Thaexpapies hglow desgrins cl@@f@c{f&@@s ahoeypical granyles and tablets

?#@%@%ﬁsﬁ?@#éﬁbo@i rﬂQBf’%hevﬁr:]e%teﬂﬂiHQanPén.exce' I ent

e gas ow rate 1 e tests was
achi eved operating the suction fan (BUSCHTM M nk MM
1202 AV) of the systemat a default speed of
approximately 1860 RPM Wth sone nmaterials, the speed
was altered fromthe 15 default to achieve desired
GXAMRMEST the granul ate mass. The conpaction force of
the roller conpactor was adjusted to produce granul es

fotbsiRe M5k shasieristts: dDh GRBULE ridiecdl Tang)S Bpodiments of
il Invenfienmaaet feirl HBRKHINY, Beperedontestekdsbeen conducted. In all
L200/ 50P) used in the tests. The dianmeter of the

tests, snethodrandc: apparetesy descritmghim thi‘@ddQWer(@i.gwg‘%mgﬂ@ and figure
31 ban b cThes it TRy T BEM BGRls 2, BURBRR, so that the

fraciishatingtdffect of the gas flgwireslited ined geulcte mass that Rl good, very
The exact rotat iagﬂ_gspeed is.a sted by the

dj { [ .
geeg of exeelient dowablity + Hhe g ﬂpweforgtectshtbgéﬁﬁ was ackleved operating
Zen . .
TG @RISR WAl IO 2040 6 50 MeF e Rt spesa o
appioximatehhi 860 RPFeWith somhe enatdrialspthe 8peetievas altered from the

detrultao;acimsAesed iyt of the drafinte mss 2Bt ppction force of
HMrimst Héﬁ?até‘fﬁ)ét\{%sfé(ﬂﬁéﬂeﬁnﬁi inpSduERAIFamiles Rith optimal tableting

apparatus o ests.” The default size of apertures
chanasterisfics.nTke forcet ised wiast lesgrdashas kilagewiansnas \dicated by the

2 RP BRE o I SORIAAOBE5ER Phdrmapaktor L200/50P) used in the tests.
The diameter of the rolls of the compactor is 200mm and the working width of the
rolls is 50mm. The thickness of the ribbon produced by the compactor is about
4mm. The rotating speed of the rolls is typically between 10 and 12 RPM. The
exact rotating speed is adjusted by the roller compactor to achieve the desired
compaction force. The default mesh size of the flake crushing screen is 1.00mm.
In some experiments, the mesh size of the flake crushing screen was altered from
the default.

Unless specified differently, a rotating device as shown in figure 4 operating at
about 100 RPM was used as the fractionating means of the apparatus of the tests.
The defauit size of apertures in the cylinder of the rotating means was 1.5mm.
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In all tableting tests, 0.25% of nagnesi um stearate
was added to the granulate nmass prior to tableting as

wea 2bashséceant . Mai ze starch used in the tests WRET/FI2007/000265

estimated to have particle si between 5 and 30
m croneters. 5 The tensile stréngth of the tablets has
been nmeasured using a neasuring device of nmake

' s ddd
HESHTBIENHAG (BRETRR29% anTnbBAesiff SteafifPlias Nt the granulate
opasas piriar ¢o takdatingsas adukyigasd. usi ng stack of 10 sieves.
I'n the neasurenents, the stack of four sieves was

aken for 5 m nyte usi n n El ectronmagnet.i,¢c Sieye
S tartumaedin Mecfests:NaSSshatad 1o Hae Hatlitle st PBtween 5 and
§0 knic rs.RP 08) with power setting 6. The opening
sizes of the sieves used were 850pm 500pm 250pm and
106pm 15 TABLETI NG EXAMPLE 1 - 90% Acebutol ol HCl A
TPhadensileastsendth ©fGth& dablats hgs S@ENoheaseted: u$ing aHEeasuring device
wder ( ticl size 27.m.croneter and % of
& ek | MECMRRIN 6. RpednéSn” (smiet oMiag Hysiil 'dkLcnd model
B ct mass into granul es having nean size of 877

mcrometers and standard deviation of 1.421 after
fractionation. The | oose bulk density of the 20

T8 Rk, SRecabtibulioh o oo At s a8, AR9sHRRE ysing stack of
sieves. Meinghineaguenémts] ik stickpftfall eidveg was shakén e85 minutes

kKN. The average tensil e_stren%th of the tabl et S %gl\h .
usiagoyan Thlsckpmagnstia: Sigva | SRakedMANITRELERTy o b -k S ApLedaceria

6. 2 m e . .
PR, S RS P U8 St honBP R Stk Wting sizes of the
sielves\(s2a 0¥ ré B50piIn, BODUR], 2800 a0dc6 s A powder nass
havi ng 20% (2. 24 kg) of Fluoxetine HCl (Mnufacturer:

SI FAVI TOR SpA, Casaletto Lodigiano. Italy. Batch no.
2700/ 01/06), 64% (7.168 kg) of mcrocrystalline
cel lul ose (EMCOCEL CAS No. 9004-34-6, batch 5S3682)

189 of [ CERESTAR Mat. no.
8@%&%@?&%%%7} gg%ége@}@@gﬁ nmpaction force of
35 kN was used to conpact mass into granules
A powder mass of 5.0 kg having 90% of acebutolol HCI powder (mean particle

size 27 micrometers) and 10% of starch was mixed. Compaction force of 40 kN
was used to compact mass into granules having mean size of 877 micrometers
and standard deviation of 1.421 after fractionation. The loose bulk density of the
resulting mass was 0.68 g/ml and the mass had good flowability. Round tablets of
10mm diameter and 500 mg of weight were created using tableting force of 6-8
kN. The average tensile strength of the tablet was 80N (N=10). Tablet
disintegration time was observed to be about 6.5 minutes in water of

approximately body temperature.

TABLETING EXAMPLE 2 — 20% Fluoxetine HCI
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havi ng nean size of 461 mcroneters and standard
deviation of 2.358 after fractionation. The nesh size

wohodasisei2l ake crushi ng screen was set to 1. 25nmRCT/Fie®07/000265

| oose bul k density of the resyging mass was 0.595
g/m and the mass had good flowability. Round tablets
of 6 mmdianeter and 112 ng of average wei ght (N=10,

AQ phwidfarshade Wahh P nF0%: QQW Vi) oF I FRISEtIHE! ML (Manufacturer

maxi mumtabl eting force t Eroduce no cap

SHME%R;&MI Gasaleﬁndmdlgjanoh alyaiRaéeh nes 21@8 9@@1@4% (7.168
FRCBERIGRTRRING Zeldotd EMPOEET, GE'S Ne, 0348, butth ss3ce2)

angre% (Mrep kgP@ﬂmaﬁﬁTﬂehﬂd wEREmAmaETch@mmtaw ®1015757)

- 60% Paracetanol A p s of a t el
wgsn'a%(pﬁg C@m%aﬁlopgp&%pgﬁén?\f B roécl':rrrq%agt x]ass into granules

CADRY o5 e B Aot s, Sy, 4l 5 2356 e

fractiomatioar Thedfhiésl Eizeaoft thelflekessrashing scheen Was set to 1.25mm. The

(ke ik Slebite! thpatuling e War dh5aakmbaRd gy gnass had good

ﬂé‘\ﬁl&bﬂi{yeﬁo‘iﬁﬁ' t’aﬁ[eté BFB rﬁﬁh H'bﬁ’féi@?éﬁd 91)12<'¥ﬁ§ o?%%ﬁ&ge weight (N=10,

mal ze “starch (CE no. 03401, batch
stamﬂamsz;ewamnm)(&m) @wpa@reaiﬁd fising e MEXIBOMK taklgting force that

ek e8hey Tfie ARl lehell NGy BT Ryl Tfes 44 N (v=to,

dtah@drd tibiatibnatt M7ret Tablet tisinti@gedtiorstime was obeefveakio be about
crushing screen was set to 1.00 nmm The bul k density

40 serendsin watartaf appradmai@ly body smpefatuignd the nass
had good flowability. Round convex tablets of 10nm
di aneter and 454 ng of average wei ght (N=10, standard
devi ati on=0.6% were created using maxi numtabl eti ng
force that produced no capping. This was a very good

TQ%ETIﬁG“ERAMPIEE‘BwGO% Pafackestorconsi der ed

cu I f not inpossible, to produce high |oad
tabI ets of paracetanol by 30 conpression of granul ates
deidmassrrg’ approginatelya4.Ddag hamhgﬁﬂ%Tdfqaamee@gmM@e powder

8??@ e WMalinsiad inao, Releigh 4HAle: BatehE490daC503, 59% of
Pallcle ghand e, D01 it 009 16 ! Salr than 75
mupme&ter.sr),eZO% ohBlierocnGtatlioe /retulase (5'«1@@6&){“%3 No. 9004-34-6,
63 d% €§%§8?A ,\gc%’d ige%? glsfes mgﬂer%gn hﬂv'mqgro?n { a‘%%déﬁ‘g' of maize
starch (CERESTAR Mat. no. 03401, batch 01015757) was mixed. Compaction
force of 30 kN was used to compact the mass into granules having mean size of
645 micrometers and standard deviation of 1.464 after fractionation. The mesh
size of the flake crushing screen was set to 1.00 mm. The bulk density of the
resulting mass was 0.586 g/ml and the mass had good flowability. Round convex
tablets of 10mm diameter and 454 mg of average weight (N=10, standard
deviation=0.6%) were created using maximum tableting force that produced no
capping. This was a very good result since hitherto it has been considered
difficult, if not impossible, to produce high load tablets of paracetamol by

compression of granulates prepared using dry granulation methods. The average
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Chem sche Fabri k Berg), 5% of hypronell ose ( PHARVACOAT
606, batch 5115055) and 5% of nmize starch (CERESTAR

woR008/086021 03401, batch 01015757) was m xed. CeOp&ATA00T00265

force of 35 kN was used to comgact nmass into granul es
10 having nean size of 550 mcroneters and standard
devi ation of 1.686. The nmesh size of the fl ake

%rn%ﬁa 'sﬂ@ngﬂ{ Sﬁfhe\/\%lewaé £ N @80, sTQﬁdérﬁQféiné’tiBHﬂZ 73%) Tablet

ensity of the resulting nmass was 0.532 g/

damegratiogo@me | waabibseryed Rt nheclﬁﬂse)thaﬁ aBI éﬂ@utﬁ mz water of
i anet and, 560 f average weight (N=10,

§P%rﬁ&fg?%t ?ydté%\é qrgp]e{éﬂig 299 were created using

maxi mum tabl eti ng force that produced no 15 cappi ng.

The average tensile strength of the tablet was 84 N

(N=10, standard deviation = 11.80% . Because of the

sl owrel ease characteristics introduced by

TABLETENCOEXAMPdx di-pPe% Sodiut valprtiatént egrati on time

was observed to be 40 mnutes in water of

approxi mately bod enper at ur e, T ETI NG
A" POWORE  BIFES1 eh ‘i%kﬁﬂ@v'%s%ﬂ %t ngﬁ?% f9a¥ B%llfacﬂ"ef
gﬂ}éhﬁﬂ@ S/Fél.f.n%eéé?@go“m ()qugyﬂréﬁfe%gé P#RR@M@E#{T 606, batch
oci ety italiana medicinalli ndICCI,

5215085), and’8% of rmme starels (CHRESIAR Mat. 60. 03401, batch 01015757)
m _cronet.er of starch CEREST

WaS Be0: Coabttioaipess of o K0 eBciidba, i BRMBBR s dnto granules
RAVIAG mMeak Niasf 9§@%lb|‘bn€ét€¥saéﬁd b darg Yeviitionasfanes8esThe mesh
havi ng nean si ze of m croneters and_standard

gigeioftthe flake crushing swe@rwm@m sef toe1.8bmmeThe loase bulk density of the

@b@hl nﬁ'&sg:‘&%g @eé’%s gﬁﬁtafﬁ.ggg‘lje lg}%g%desggo& ﬁgj&bﬁly lﬁ?oeund convex

shaﬂ 120 @gimf Hmmétehénd 580unty mnmagebWetghtomﬂo, standard
m’n WO 2008/ 056021 PCT/ F12007/ 000265 52 dl ang ﬁnd
davigtionr h28elwelkrigated NEiNg MaxigHR tablghng picehat produced no

?%pa@ﬁg? THR! S\éer%gsafegu%p%;gtr%gﬁf%f M thBkk %és'ﬂmf R @¢=10, standard

e average tensil
deviatign = df1.80%6).t Becausenab t1ad skbv(—l*biéése scﬂmmatedstlcs introduced by

Eiéré?n%@@péésigé?ﬁe@n?biaﬁ%8#3@359 o Lifeo et obSSrved to be 40

'|§’Wa? NG EXAMPLE 6 -
t@é orm &0 R%Igﬁgp?gtdgqem}é?t Egé of powder mass

haV| ng 100% of metformn HCl (Supplier: SIM trading
(Firenze, Italy), batch 21.039) was conpacted using
conpacti on

TABLETING EXAMPLE 5 — 50% Ketoprofen

A powder mass of approximately 8.0 kg having 50% of ketoprofen (Manufacturer:
Ketoprofen S.I.LM.S. Societa italiana medicinali Scandicci, batch 121.087,
79% or particles smaller than 60 micrometers) and 50% of maize starch
(CERESTAR Mat. no. 03401, batch SB4944) was mixed. Compaction force of 40
kN was used to compact the mass into granules having mean size of 900
micrometers and standard deviation of 1.418. The mesh size of the flake crushing
screen was set to 1.00 mm. The loose bulk density of the resulting mass was
0.625 g/ml and the mass had good flowability. Round convex tablets of 6 mm
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10 force of 35 kN to produce granul es havi ng nean size
of 668 mcroneters and standard deviation of 1.554.

wohersmsehisi ze of the flake crushi ng screen waBCE&I2007000265

1.00 mm The | oose bul k densityy of the resulting nass
was 0.694 g/m and the mass had good flowability.
Separately, excipient granul es containing 70% of

4 £alvéd b, sindaded delidtiond=10.94%
m%%gg%% it of BlveticRsRelghliductD, Stinc ( CERESTAR 6) were

matedwswmmlmum tabletirm forse thah producsed narrapping. The average

BRI s B8 s SR IPOEH) phBfeiin . Tavi

disiritegretion g tisme! | wasabsessgdr eosdse | aboutt al) esscondsolind water of
convex tablets of 12 nmm di aneter and contai ni ng 500ngy
appraximatehi odyereperaliifed usi ng maxi mum t abl et i ng

force that produced no cappi ng. The 20 average tensile
strength of the tablet was 59 N (N=3). Tabl et

disintegration time was not neasured. In addition to
tabl eti ng exanpl es, conpressibility and flowability of

TARIEHTING FRAMPIE GG-HBO% Nefbipf HEhe | nvention was
tested by neasuring the Hausner ratio of the nass and

observing the flowability of the mass. Methods usabl e
Appraximately i &g2sf pawdermasst haviag ol 436 eafvnatformin HCI (Supplier:

SIS fadinn? Geni=0r MR IRARY 5L 25" E86RH Ling' Sompaction
e Tt 38R V@p?&%’dep ﬁé}ﬂﬂe?(ﬁyvﬁ@ﬁ%rﬂﬁiié%f 688 rAicrometers and

powder mass of havi ng 100% par acet anol

§mdafcédewaaen oi/al554n thedaesh size. of theflakp sughirg)screen was set to
? ot Cefﬁ ?ﬁéqgﬁéﬁry %N?%glﬂgﬁﬁﬁﬁ%é@g erﬁ&%?ggﬁa% 6894 g/ml and the

ine¥8mhvad ngcod) rfowalsiity. iﬁepanatel;eaexaplfet quaﬁﬂ&s contalnlng 70% of
m.cronmet ers an st an n o fter 5
prigrecyskalting ce eogso/@vlgﬁﬁgﬂg TEASNE. oae B, Lty S3689) and
gb%TBf ‘?ﬁal?é spreh! Erﬁéé‘?AkO@iat.”hSr ?rﬁ?tgﬁW PE757) was mixed
ensity o he re t1ng nmass was . nd

angpgranutated dsmgl the veame@. Gaapgction fiDme H&'beneBO?/zatdfometformin
of the nass

ite the ..
BEariiss, By piigen SRR Gl idhic it artintliis. SFa Bolypréfked into tablets.
ReumBesorivaix fablets N6r flﬁOHWP'dlémétéi’faﬁd?%oﬁt’éiﬁln%?OOmg of metformin
observed to be excellent. 10 FLOMBILITY EXA
veve Nereatadhiugingcmaximum tableting force that produced no capping. The
average tensile strength of the tablet was 59 N (N=3). Tablet disintegration time

was not measured.

In addition to tableting examples, compressibility and flowability of granulate mass
of embodiments of the invention was tested by measuring the Hausner ratio of the
mass and observing the flowability of the mass. Methods usable for calculating
Hausner ratio and observing flowability of the mass have been described earlier in

this disclosure.

FLOWABILITY EXAMPLE 1 — 100% Paracetamol
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A powder mass having 90% (4.0 kg) of Metformn
(METFORM N HYDROCHLORI DE USP, BATCH N. 17003742, USV

wOhMsHED21B. S. D. Marg. CGovandi, Munbay 400 088CT/FI2007/000265

I'NDI A), 8% (356 g) of microcrygtalline cellulose 15
(EMCOCEL CAS No. 9004-34-6 Batch 5S3682) and 2% (88 g)
of mai ze starch (CERESTAR Mat. no. 03401, batch

RIdeEr nad8 Sofd. wqj hﬁomgam%rpér@bé@n%l (Mdfabtuféramumckrodt

crushi ng screen size of Omm and suction fa

b}ﬁeedReIelgMUSAt)zplvBa@ ﬁQ&ﬁ%QCb@BdW@é eRranacted wsiog rpmpaction

3798 G122 91 P AE FETRIRG 3P0 oy P of MO Thip oranutes
hadngeaseanOsizadofli7a8e hdcropheterslaner stdmlard&ﬁawatlon of 1.349 after
mcrorreters The | oose bul k g nsity resu

fragtiongiiono 038t of the grRntienp SRS sfih?m%rso osmaﬁer than 106
E{e &%n’f}g%bespi Lré‘lﬁ[ %rﬁ'ﬁt %f%eﬁ@@uﬁﬁé%&@é vv‘&%agmﬁd?h?yand tapped

[ativel ressi bi
belki datisity tveas By?ﬁBhg!rrHIaIlIhedﬂausnar gatio lof the ovasisi Was galsulated to be

ii}% ﬁq%%ﬁ%%ﬁﬁ r%%? Hel 0 %%ﬁ@%ﬁ@ﬁ *yn%mdégageﬂ&p\y theHausner ratio,

HeSovEsIRty BFIHE idssivids BBSEREa o 8B dxealled. t hough 100%
mettrormn f| ne powder exhibits heavy aggl oneration

(formng | arge, hard aggl onerates) when stored in
roomtenperature and anbient humdity, 100% netformn
granul es made of such powder using a nethod of the

invention_show i cal l 0,.such gI oner ati on
GLOVHABRITY FXAIFLE 2 3cPamb Metsays
PCT/ F12007/ 000265 54 FLOWABI LI TY EXAI\/PLE 3 -

o, te
BonPBIERE, BSY e o e B S k8 ot Mstthin o (U TFORMIN
m@R?C(I‘%EgE%R@SNE?IMTGmQEQ 7%374&0%Jsglg%ﬂ'EED5 B.S.D. Marg.
st ar ¢
FRoxand, QPR GROAISE INIATS Bk (HR6” ) e argctystgline  cellulose
gﬁMaE,Q?%@ES@AQ' K6, 8b04- 3Q06”Ba¥t9§ 585:%@3? QndP2 98 v g) of maize starch

S having nean size o onet ers an
CBRESTHARI datanioo®3401, Bamow'tﬁS?T)r\ms imixed.i Gompaction force of

3 sBheictiood S eshraze ohi (ByBrBLFAStaEian peed of 2100
gbl\ﬁ Rgad GSEY ttb%oﬂﬁéé éﬁ‘@ﬁulég r%v%?%n%é‘ﬁ siedof aPPadicrometers and
density was usner ratio of the

standarchdsvinian of S0 aBor fragionationpittl % theg;fanules of the mass

ad" é.gr%%té’r' lo{‘ ts¥naciler tﬂ%n”’?&é riicrometers. The loose bulk density of the
resulting mass was 0.581 g/ml and tapped bulk density was 0.714 g/ml. The
Hausner ratio of the mass was measured to be 1.23. Despite the relatively hhigh
compressibility as indicated by the Hausner ratio, the flowability of the mass was
observed to be excellent. When experimenting with metformin, the inventors have
also made a surprising observation that although 100% metformin fine powder
exhibits heavy agglomeration (forming large, hard agglomerates) when stored in
room temperature and ambient humidity, 100% metformin granules made of such
powder using a method of the invention show practically no such agglomeration
during storage time.
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i ndi cated by the Hausner ratio, the flowability was
observed to be excellent. FLOMBILITY EXAMPLE 4 - 20%

wéeimmseRen 15 A powder mass of approxi matel y #CO/FK907/000265

contai ning 20% of ketoprofen % |.MS. Society
italiana nedicinali Scandicci, batch 121.087) and 80%
of mcrocrystalline cellulose (EMCOCEL CAS No.

9004- 34-6 Batch 5S3689) was m xed. Conpaction force
of 24 kN and fl ake crushing screen nmesh size of 0.71
mm was used to produce granules. Wen the suction fan
EpOWABHITHEXAMPLR S xsinieal 1980 20 RPM the nean
size of the accepted granul es was 304 mcroneters and

tandard deviation Eetl q's L‘ter fractl %}i oE. . li
3PEYSSF MASS s§PRER¥"BQ 0 kg zeontaining (V% gh miggocrystalline
%%&?RE@O@R lcww@ugbomsestaateh 59868%)5%nﬂa30% of maize

densi t
ﬁamMGERaESTARu Mabf nm he341%sba@b gﬁ%‘b@lﬁéd@% mixed. Compaction

e s TN A0k chustind (ErB Ind S8 B “fight Vs used to

ﬁ%ﬂh@@g&ﬁﬁuﬁethaﬁng’iﬂ%n%ﬁé of B¢8 nBiroraétees ahd sltém?dard deviation of
accept ed ?ranul es was 357 microneters and standa

2d60aaiton asdonation, 1%6Ve/of fthacgiasHias oh the IMass ohaq fshameter of
%aﬁ?oos gp@{)ﬁ 'rﬁlgﬁ)rﬁétl%?s S'FW% L o Hak d]e%ggy?ﬁthg;‘%gﬁlgﬁg mass was

ensi e Rass RS
0.37Painbaind tapped bulk dw:sltsb W40 . 6/1 mg/mTh'mé-blaseBer na:blbiaj the mass

Vo WesouTthi67e8 15 Hestieo g ;oaFPERSIDILL Sludhe mass as
ﬁ’leﬁ:%rt&ﬂ% ¥Re 'P-%u%?ﬁ?? Htﬁnfhe ﬂ&WﬁlﬁW%& 8bSEEA td 'b@texc@lient

varyi ng he gas oW r at e’system granul ate
mass with different flow characteristics may be
obtai ned. This exanple also indicates that, contrary
to what is taught in prior art, e.g. U S Patent

6, 752, 939, the Hausner ratio doesn't 5 necessarily

BL@wABIuliﬁx EXAMERIE 4 205 Ketep@femul ate nmass. For

exanpl e, the granule size distribution of the

RLERHASH, miER3 ol BRIl 40"k o Sy iR o0t Retailen (s.1ms.
SebREE RAliaMA hiédl@ﬁdll @c@ﬂ@i’ébi ibiaych "RY. 08'791%1n@108@%I &ft migrocrystalline
CAPACI TY EXAMPLE T

t he sa ranul ate nass.
m@ﬁ@%ﬁb@%d‘lq r9Q0|4r%4-§| Baich L3689 é’vaﬁawfﬁ% Compaction
ﬁcé;rcﬁdggcw é%‘?ﬂéhm@%‘r‘%&ﬁ Es ﬁfsffilé“o?t@ﬂmﬁ& was used to

one ment  conprising t
prrotitice ogvanuless. thenethefsddtlgnrfeMspéecB&f kibe fystem was set at 1980

Iglgmctﬁteanrlrglan (S|728e46r)f tﬁg ra%gg;gt%gogranufgs was 304 micrometers and standard
deviation was 2.275 after fractionation. 23.0% of the mass had particle size
smaller than 106 micrometers. The loose bulk density of the mass was 0.510 g/ml
and tapped bulk density was 0.676 g/ml. The Hausner ratio of the mass was
measured to be 1.325. The flowability of the mass was observed to be sufficient.
When the suction fan speed of the system was set at 2400 RPM, the mean size of
the accepted granules was 357 micrometers and standard deviation was 2.121
after fractionation. 13.7% of the mass had particle size smaller than 106
micrometers. The loose bulk density of the mass was 0.521 g/ml and tapped bulk

density was 0.714 g/ml. The Hausner ratio of the mass was measured to be 1.371.
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Powder - Mallinckrodt Inc. - Raleigh (USA) - Batch
7845906C563), 10,69 kg of 15 Mcrocrystalline
waebdswisere ( CAS no. 9004-34-6 - JRS PHARMA LP PCT/FI2007/000265
Patterson (USA) - Batch 5S368&%), 37,10 kg of muize
starch (CERESTAR Mat. n. 03401 Batch 01015757), 12,19
kg of |actose (LACTOSE MONCHYDRATE - DW
%ﬁﬂ"oﬂ%tb'll;ﬁn of ttPéﬁb@Wé%eo@éyw&oﬁ’ﬁQQ e&ééﬁéhtlﬁlg@% le shows that
06535704 34, 04 of cellul ose ("Technocel" -
mmarymgemeegas;eﬂqmmgte oBthe IsysiEBD.GOEIB)atRema@ss Owith >defiﬂerent flow

EfrRishcR Wiy S BRR SRR eRAmpl o by Ees {lat Sotey to what

I’sJ'ﬁéUQﬂﬁ fnofpribraarfioelgs BBl Btentne[752,98Rdts MHaushér Gatio doesn’t
of granul es which had at |east good fl ovvabl lity

a%awanéf prdietdhe flopabititoRhthenar: \rpags. r@mmsrthe granule
SRS B0 Y P Gy ol R0 B op gqubiy tran

37 c:bnﬁﬁéﬁﬂlg']ltyaoﬂ tl’ié)qgrahulata meassst@oodh onmbtiESSibitity/nd flowability
no. 03401, ba}tch 01015757z1 s m xed and granul at ed.

may s Soreyistdn the,same Papulate Massi on was prevented in

the granul ati on process. To WO 2008/ 056021

PCT/ F12007/ 000265 56 achieve this, the nmass to be

processed was manually fed to the internediate vessel

(107 in figure 1 b) fromwhere it was conveyed to the

OF(FWGWEXAI\MDILE\ figure 1 b) by opening the valve
(109 in figure 1 b) before starting the process. The
S_rocess was then started and the mass of 5.0 kg was

herembeditenisideserihadoincthiscdisgosuie ag earable 6 Prarusing significant

St om0 5 sk s B o v

fr@bﬁmatfngwe\ﬁbé Emcflg‘ulr@lﬂe 5981 %gi 6P arssetanontZ8n S Paeaceitamol Fine
00mm was used to roduce ?lr anul es havi n% nean

bowdgns Melingkact Jad < RaleianyUih) s B 748B08EB6%), 10,69 kg of
M.%Ety&gé’lﬁhé'b |ﬂ3'i}§‘set ?@}é@f HB, gébﬂ%cﬁd &ﬁéOPI-KAﬁylﬁ"/iPOf Patterson

accept’e granu A of the surface o
adSApt-eBlatghaEs&:BGBQ)s 3§h‘rﬂ/vkg|mf maizge s9dh o{ CEREBBARIMat. n. 03401

Gt (0476 4o b K opoleBloen EAC TRt MONQHYPRATE - DMV
ﬂ{teHé?oﬁSFPHéﬁﬁatoga%m@P%@TBhﬁih %2@9%5 9065357045}0@ 04 kg of

m croneters e | oose bul nsity of the resultin

namﬂomﬁ'mcbaogelh‘r ChdGralppe Gefuek Gemgany - \B@écmGG&}@g%ZO) were

0 s30T gt G0 S A8 TR AT By fom spoce

Hﬂ%@@gwm €thé apparstis Hdsadhnirgfor Bgo dioles aRd 38, mirikes producing
owabi |
94,66 kg of gr%nules which had at least good flowability characteristics.

FRACTIONATING EXAMPLE 1

A powder mass of approximately 5.0 kg containing 50% of microcrystalline
cellulose (EMCOCEL CAS No. 9004-34-6 Batch 5S3689) and 50% of maize
starch (CERESTAR Mat. no. 03401, batch 01015757) was mixed and granulated.

Reprocessing of the rejected fraction was prevented in the granulation process. To
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of the rejected fraction was observed to be
insufficient. The rejected fraction contai ned 16. 4% of

wgnrensiseri | arger than 250 micronmeters wher easPC&12007/000265

accepted fraction contained 92% of granul es |arger
than 250 mcroneters. 20 To observe the tabletability
of the accepted fraction of the granul ate nmass, 0.5%

Qéhlewgtﬁﬁs'tﬁ@ lﬁhﬁ@rtétl@e\&ﬁéc@ﬁé@d\nfag ﬁ'hﬁuﬁmﬁi‘ce@rtd the intermediate
tablets of average wei ght of 588 wer e produce

Teaseh(d0éde figshe 1 10) farnepene Brwameopyeyed Rhﬁs)cowa@ctor (110 in

IR 5 g A P R 4 s o
plimess evhs theh%talb@dl andZhe enasylsf 5.0%grRASTramiAatdsGand fractionated.

EXAMPLE 2 A powder nmss O oxi mat
@yﬁna.ther@'og&ﬂw mecveixwﬁ |m.fxr9@re 1§)|V!ﬁ'%§er>€ ghxidesprevent re-

§f?’§r %ﬁ'“?@gﬁ%ﬁﬁéﬁhﬁﬁﬁﬁéﬁ é{;@q Etﬂ‘c{%% fs@’ég%nv(\j/a flake crushing

screed raash gizenofl H08thmWeas 0sed m@@mduoecgvammmawogznean size of

8% BUCrRERPG: (SorgarhciovBBY: WAL S5 eGeAth, Tha test run
Brodfuckli BIgS@REHY Bf vesepted Granuled eAfSEMtIh'@@@t dfittle surface of an
step of the process. Reprocessing of the rejected

aecepted graadlepissshawre in image 9 1gehfiauie: 2o hﬁ tred of thggnass was

RitEY Ty PeTraciPBrla el ool LRt RIS SParfes FRRUTY Ythe accepted

=288 haftedianisterafssrnalireiian 106 mivcometerpaThelodsklbulk ensity of the
figure 1a) by opening the vaI ve (109 in flsagre la

msUiing smass was O gimb gk tanprd hude dep sW?ﬁed1641 g/ml. The
taﬁ%{-ul Oné‘f('@ d&fh Pt etk theiioirdd %Ubﬁt?% afpk f|8¥\l&bl|lty of the

rac r|ng S NG processi ng, e valve (
écczapted Tramlionaraskepservbdito becexmelienntOm thep othmshandg the flowability

r action. ction farce of 16 kN and
gt?‘ﬁ %@%%$ﬂ§ﬁﬁ%wgér@éﬁ“}%€ 8 8Mto0rm was used
to produce granules havi ng nean S|ze of 437
r b .
TS BAE T o 910081 Sraled ey an 250 pcrometrs
memﬁsecthgramémed fraetiore stontdined e 98¥%s ofwgranules datgst than 250
ﬂ%‘/ the fractionating device. 20.9% of the

GlemeleMparticl es of the accepted mass had di aneter
of small er than 106 microneters. The | oose bul k 15

t 0
?g@sg}‘\gé){ e glrtlarst ;i'i!y \A(ggﬁg'%ggpfﬂﬂsfr&tiﬂﬁ%f%@gr&ﬂﬂate mass, 0.5% of
magnesium stearate was added to the mass and tablets of average weight of 588
mg were produced. The average tensile strength of the tablet (N=6) was measured
to be 23,56N and standard deviation was 1,308. The disintegration time of the

tablet was observed to be about 12 seconds.

FRACTIONATING EXAMPLE 2

A powder mass of approximately 4.0 kg containing 50% of microcrystalline
cellulose (EMCOCEL CAS No. 9004-34-6 Batch 5S3689) and 50% of maize
starch (CERESTAR Mat. no. 03401, batch 01015757) was mixed and granulated.
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g/ M. The Hausner ratio of the mass was neasured to be
1.248. Despite the high conpressibility of the

weaceeBpsedi mass as i ndi cated by the Hausner rat POT/FiZ0€7/000265

flowability was observed to beg7excellent. On the other
hand, the flowability of the rejected fraction was
observed to be insufficient. 20 The rejected fraction

eﬁm@ HEGhe 136k G @mwies, | &r aaictibhath 58eﬁbéf%§bl%h$g to the

wner eas the accepted fraction contai ned 68. 4% of
gm@ndlmenﬂsaofgfaurem da amb3 of Pisdisclasyire wasoysed i theyFractionating

LB B bteE 5B, 0SB, Pk e s e
gn@rmtmwmapmcessi Tahthieve Qlﬁlsattw AGESMOI t@‘lprca:iasm wa%EmanuaIIy fed

were produced. The gyerage tensile strength of the
athesintormediate uessel {40 hdn A8 UL a) fEora iRTg; i was conveyed to the

?9{%0?'@1 1@ ggl.ﬁé W&eoqégtndeﬂ'néf‘\‘s?&g@g ?IYQ: frﬁ% {d)efore starting
tmegpmcesha'lﬁhe rprocesst was dhén gtartedraind the mhes of 4kg was granulated
S 3 b B8k 6 368 OHESHYEE Tl koo
foo @@nf‘%?ﬁ&?@sﬁf oﬁﬂi@?&jéa%sfrédtio%s@cﬁfhgaéthﬁ fore of 16 kN and

del presented in this application where
ibais%cmsénrtgnsereengnesh sizerafit. 00w vEs/ wb@lproduce granules having

PR 432, 05l 1088 3035 A4 e rton. he

ie%e@urﬁ)gﬁédilﬁe@% F5 %D pf iacaépted. grdPuRR0 TheeeRaf the mass was
PCT/ F12007/ 00026 g9 CL%INB 1. IbA é%thod for produ

eiesiade by Hemfeaghionating deeec 20r9%e 01 i ther gaqnlgeqslgwtlc?es of the
ﬁ&%ﬁg{i @Qsé HatdiametBP b &hdiRr it Snpm@?@lc?d?n&re?é??ﬁ e doose bulk
ac 0

conprrsing a m X I'ne particles
densityr aﬁtHeeﬁesalltmgsmaas avas0.455ng/mileand tappred bulkrdensitijevas 0.568

amea“nssus Lo e e e o 5.y A Bpapt e i
?é‘és'hlﬂﬁgf 8f %’e 'ascﬁgfefd h&sd 18 iricateBaby A& PFau%ﬁéls ratio, the
yvvelg f the po r 1s conpacted into acceta

ﬂowabilltyswlaa\obs@r\m td bé exselient] Qrythe othen hedolp iHTI%uﬂdwablllty of the

f I
(Sriaf dtaciio vete obServ I BB ol i m 1 or ol ai m

2 wherein the conpaction force is |ess
The rejected fraction contained 7.1% of granules larger than 250 micrometers

whereas the accepted fraction contained 68.4% of granules larger than 250

micrometers.

To observe the tabletability of the accepted fraction of the granulate mass, 0.5% of
magnesium stearate was added to the mass and tablets of average weight of 584
mg were produced. The average tensile strength of the tablet was measured to be
63,34N and standard deviation was 6,78 (N=6). It is noteworthy that the tensile
strength of the tablet is significantly higher than in fractionating example 1. The
disintegration time of the tablet was observed to be about 12 seconds.

To a person skilled in the art, the foregoing exemplary embodiments illustrate the
model presented in this application whereby it is possible to design different



than 60kN or less. 4. A nethod according to claim3
wherein the conpaction force is 45kN or less. 5. A
wortdspdeaccording to any one of clainms | to 4 ROEFE007/000265
the conpaction force is 16kN gg nore. 15 6. A nethod
according to any one of clainms 1 to 5 wherein the
conpaction force is applied to the powder by a

methess, wystEms, YeEamses Ohnd EBIete! VAR ARt
3 nerate a rlbboﬁw%f conpact ed powder mﬁﬁcﬁbvkﬁg SRR utlize the

pVeriive ider peesesitesin tis applicatight hod according to any
one of clainms 1 to 6 wherein the direction of the 20
fl ow of the gas stream has a conponent which is
contrary to that of the direction of flow of the
conpacted mass. 8. A nethod according to claim?7
wherein the direction of the flow of the gas stream
is substantially contrary to that of the direction of
flow of the conpacted nmass. 25 9. A nethod according
to any one of clainms 1 to 8, characterized in that
said conpacted nmass is noved in said gas stream by
effect of gravitation and/or by nechanical neans.
10. A net hod according to any one of clains 1 to 9
wherein the fine particles are separated fromthe
granul es by neans of an apparatus conprising 30
fractionating nmeans. 11. A nethod according to claim 10
wherein the fractionating neans conpri ses a
fractionating chanber. WO 2008/ 056021

PCT/ F12007/ 000265 60 12. A nethod according to cl aim
10 or claim 11l wherein the fractionating means
conprises a rotating device, such as a cylinder or
cone, along the axis of which the conpacted nmass is
nmoved in said gas stream 13. A nethod according to
claim12 in which novenent of the conpacted nmass 5
along the axis of the rotating device is guided by
means of a spiral structure. 14. A nethod according to
any one of clains 10 to 13 wherein the fractionating
nmeans cont ai ns apertures through which the fine
particles and/or small



10

15

20

25

30

granul es are entrained. 15. A nethod according to claim
14 for producing granul es of nean desired size x 10
wohers@sén2t he apertures have a m ni num di mensi oRCOFI2007/000265
0.5x. 16. A nethod according tg claim 14 or 15 wherein
the apertures have a m ni mum dinension of 250pm 17.A
nmet hod according to any one of clains 10 to 16 wherein
?E& Mgactionating neans does not require passage of
e conpacted mass through any sieve. 15 18. A net hod
according to any one of clainms 10 to 17 wherein the
1.ed rhetiesd lfmeprodnlblrtgﬂgramI&mﬁ'oHd anmwden tdhianaa:taeized in that a low

fractionati neans st econds
e CABPASHOR BTGR, % @%?193 ol T Poftet 1%’% a”compacted mass
ChebRprigHe?S gm«‘(gm{: Eﬁﬁnéé ?bﬁldﬁ&"ﬁﬁd FaHUNES BRE sdParating fine particles

excl prent ~us nmaceut | ca products and/ or "an
ac fmmeth@gnamul&ahy enfraining theifinet particlesin A gas steraM.

e ool oo A el i B9 Pagfo Rirk 5 sifiently low

acﬂﬁtt 232 dHQessfb?QNé'ghﬂQ)fFﬂﬁ'e pombac;et somipackeadinto acceptable
val proate, ketoprotfen and netformn . 21. A net hod

acgmnilleg heying aawp@sae largeriibag; 15%1&“ @nGothigerest remains as fine

tive pharnmaceuti cal
n&%@@%%?ﬁ%@gwlggﬁu%g% 25 22. A net hod accordi ng
3.0 Acinzitiioc? acedrelingtoselaim doovielaine @nvherein the eomipactiari force is less

actlve har ceutical ingredient of at |east 80% 23.A
§% to any one of clains 1 to 22 wherein

4 h% ﬁféiﬁ(ﬁi 5&%&81 disihd BW@eﬁr{Hé%n}fﬁtibn%w% ABkN or less.

are re-circu or conpacti on :

&c @onmtmrgd aocandjngrteeany onkaifraiaiing ¢ ta3# wherain the igempaction force
30 conveyed froma reservoir to the neans

to' E@F Ol€onpaction force by neans conprising use

ef e bb@ dﬁéﬁ"’e@ﬁﬁg on¥RF2A8RIP PG Blwherein the compactlon force
PCT/ F12007/ 00026 5. A nethod according to an

of iz hpplied fo the pawter biie PrsessicoONYiRing: USE & foller compactor to
col ]l ecti.ng_t a d ok di
o7 ReRBAECs! Do "0 Sipele AIRACWARICTE 8L up to produce

dr yran@es! at ed granul ate nass contai ni ng granul es

obt ai nabl e according to 5 the nmethod of % %
%1 & methodacggrding to any one of claims 1 to 6 w &rein the dlrect|on of the

flow of the gas stream has a component which is contrary to that of the
direction of flow of the compacted mass.

8. A method according to claim 7 wherein the direction of the flow of the gas
stream is substantially contrary to that of the direction of flow of the compacted
mass.

9. A method according to any one of claims 1 to 8, characterized in that said
compacted mass is moved in said gas stream by effect of gravitation and/or by
mechanical means.

10.A method according to any one of claims 1 to 9 wherein the fine particles are
separated from the granules by means of an apparatus comprising
fractionating means.

11.A method according to claim 10 wherein the fractionating means comprises a

fractionating chamber.
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28. A dry-granul ated granul ate mass, characterized in
that the granul es have good flowability and wherein

woheosrmaer1 has at | east two of the foll owi ng prBpemFIA0€8000265

substanti al absence of solid ¢pi dges between particles
within the granule, good honobgeneity, porous
structure of the granules, substantial proportion of

$98 ImétRod raveblditg 30 Gldin flons dlam i1d| whefdin tth@ fraetionating means
good conpressibilrty and tabletabilit

dr ycognriisgsaa eiatipadayiee surisas acﬁ&(b\?@&ft%ﬁ% ajong thgtaxis of which
it f bet 50

o GoRgRRI RS R mdRH i 8o GRERuEadE O O veer

¢B/A anethod dccordipgr ta claim 1 imwhioh HiOV&B’BJﬂ:IQiﬁbd dompacted mass

cormleing NP At eiatrae ¢Sha o ulealEY meHan Al Sepial structure.

gaid nﬁ‘@th@ﬂ'éﬁco@ﬁg%aérﬁﬂ oWeth Sainss qgn%r ¢35 SAseref thdfractionating

el ectrostat| ces anul at ed granul ate

rrasmeam]aamtalem aperturest rhlanough mgmnrauthe @nanpaatgles and/or small
a_nean |ze f between 50 pm and 3nm consi sting

of g(faa”'ss aéﬁeg ggsed core containing fine particles

Q’B Nﬁﬁéihb@'acééﬁi}fg & ey 4R predudiig igraiifles o8 medrddesired size x

(b) a porous coatl ng | ayer containing fine particles
andvhgreinsing apejtusas have @rmmnumﬂmﬁnsa@n oBQ.5x.

15 HARONBELEG R R, 7 BE J30RREFIN e BpBltiel el Ps minimum
f r efimehsionl of@50untlges. 25 32. A dry granul ate mass
accordl ng to any one of cl a| aracter |

A tragthOd -RCCOEAAY Rr MY PBE Y oelais t19ef5p§8tw'&¢r@§1 the sdractionaﬁng

mat .
e i S ph e s g s
48z nuéthod actording to anylare afnclaions J DI 17gwhemlasthefre3|dence time

ncg t % lgg&mfp@tg Y ﬁlggéwm&{e ﬁaqt@na@%&g@@%ﬁ%%ﬁﬁeast i S&conds.
QQ‘W thé&thBd "Bstording AbCamiE oh8 éfdlaidie 10fo 38atRAradtbrized3A that said

wherein the material conprises an active
pharavedarucanplisesh gneeicipient usakiedn phaymageutioalsppsigctst and/or an

E’ac?a’ac@&%" BroscaikA BBk ¢ ket oprofen, ana

ootA %&H@d"'ﬁbcor@ﬁg“t@r@ﬁlﬁﬁsiq WhepsiapEe powaler aduraprises an active
whi ch conpri ses conpressing dry-
pharmaceutical ingredient selected from acebutolol HCI, fluoxetine HCI,

paracetamol, sodium valproate, ketoprofen and metformin HCI.

21.A method according to claim 19 or 20 wherein said powder contains an amount
of active pharmaceutical ingredient of at least 60%.

22.A method according to claim 21 wheren said powder contains an amount of
active pharmaceutical ingredient of at least 80%.

23.A method according to any one of claims 1 to 22 wherein the entrained fine
particles and/or small granules are re-circulated for compaction.

24.A method according to any one of claims 1 to 23 wherein the powder is
conveyed from a reservoir to the means to apply the compaction force by

means comprising use of a pneumatic conveyor.
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granul ated granul ate mass according to any one of
clains 27 to 33 optionally 5 blended with one or nore

wadadistosenal exci pi ents. 35. A process accor di ngPCO/Ftdoad/on0265

34 wherein said one or nore aglfitional excipients
conprises a lubricant e.g. nagnesium stearate. 36.A
t abl et obtai nabl e by the process of claim34 or claim

gﬁ.-A metifod aBESHINOIBRARELAE ol Ciaigisantd 24 fHitsrabmsissing the step of

aracterized in“that it has 10 substantial absence
of cetiéctingathedasulesndi ng particles within the granul es

S8 BBl 2060y 28 vt R0 438 B ¥ prpcces.

27 Yo dhRgehnulsted ajranolate imasgeontairing gramiles obtainable according to
di sintegration tinme and_ insensitivity to storage

ti e msBhod\ef apy anal £1aIBY 24Py 281 anul at i on,

58 8@}-§Hnﬁféie& @réﬁlﬂéﬁt ltr’l%sg,pa?érgﬁfé?izéﬂw"tﬁﬁtGiﬁe g}énules have good

conpactyng means capabl e of produci ng | ow conpacti on

f orffosvabiliy ahdawheirathe gnassahas ad dgastdwooot teafallowing properties:
art | i nj

t hupRfantigtaprenceson spid Tbesthetien stleies Wi lioranule, good
aCWrﬁéd%etilg, Pgﬁd@ SRR 8f the g&éﬁﬂé@%@b%%tiﬁggfﬁportion of small

conpri ses _er conpact or_ t enerate a ri on of o
corgrantles aoditer finei qartigledr dkethe 2masp, t @0 ogempressibility and

gr anul es....40. An apparatus according to claim38 or
cl g?ﬁlPQ"Qhar acterized in that said fractionating

DB Ury-grmulare gRAtateomERY e charatiéisaanii ehatmiscontains granules
41. An apparatus according to claim40 wherein said

med@ying aoveanasige ebnpeivesh Bs e oad i 3@mreeensisting of (a) a

novVv. . .
recRuiteSs S SBRE SOHATAR Mt pARICRALE el esiiciated by Van der
of Whaisnforéés; t and! 1bx anpoatiig dayeraconthiningo fingi particles and/or small
gas stream wherein the directjop of the flow 8f th .
gagranvles of said materAlasaesiatephvith spid cippressgd core Ry electrostatic
of ¢ direction of flow of the conpacted nmass. 30

43. apparatus according to claim42 wherein the

804 dri-gnamdlatede gfarulatef mass, gharactenzeginin ¢hat it contains granules

1 SRR ambafpaizeol heuEeAS i) a3 Cofeiting of () a

PCUdmiRdéd ¥od 2onfining fine particles of material associated by Van der
Waals forces; and (b) a porous coating layer containing fine particles and/or
small granules of said material.

31.A dry-granulated granulate mass according to claim 29 or claim 30 wherein the
compressed core is substantially free of solid bridges.

32.A dry granulate mass according to any one of claims 29 to 31 characterized in
that the mean particle size of the particles of material is 1-100 ym, the mean
size of the compressed core is 50-3000 um, and the ratio of the mean particle
size of the fine particles and/or small granules of material of the coating layer to
the mean size of the compressed core is at least 1:10.

33.A dry granulate mass according to any one of claims 29 to 32 wherein the
material comprises an active pharmaceutical ingredient selected from
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44. An apparatus according to any one of clainms 38 or
43, characterized in that said fractionating neans

woanprisers at | east one structure for guidi ng BaTAT2007/000265

conpacted mass inside said fréfti onati ng neans. 45. An
apparatus according to any one of clains 38 to 44
wherein the fractionating 5 neans conprises a

f r aebbaisl M1, fheétiie HEE pAracstaaiol ssdi@ncistoate, tketoprofen, and
any one of clains 38 to 45 wherein the fractionating

medmetfareripHGles a rotating device, such as a cyI i nder

L6955k B, B o, S0l G ScARAE' SnfBiing o o

to g@émjume@ﬁgiammﬁteohasmaecmdtngofo ahe oqemfacdamb 27o 33 optionally
mass al on\g{ the axis of éfﬂ tatJ n devi ceis
f aklendeg With gpe RIIAQreA P&P' -ucture. 48. An

gﬁ €| ces ﬁ%?efcﬁ'ﬁq‘ﬂ) LIRirAM WhEreRt{ s&itdnBordRof additional excipients

ractionating means contains apertures
throotrgjnsalslazlmbnbanh‘e gerrpgnesmnestea\ratﬂor fine granul es

%% BcrtulGbanb oy i roBBEF ofbiin 3850 daPap o

svr'@( echIetthé‘orﬁBﬁéhgfﬁﬁ/ HRirRlatedi gianues]i okmactizetl in that it has
50. An apparatus according to claim48 or claim

49 awbsteewtlal tahsenger oflselid nbridges bindingnparticlesnwitbin dhe granules

220 T BRR 0, AEBRRE f oA Byl hion st

r eWmthaﬂgla@mgioamdbw amewitad lubricant uick disimtggration time and
Si eve. 2. An a parat us according to any one of clains

38 "i‘%?rtstbt“@ytocsﬁ%f?%t B1¢.zed in that said fractionating
%%ﬁaﬁ@%ﬂ%@u%@ d?% peaﬁ;ﬁnﬁﬁdw I A (Ljﬂ‘lﬁt fher ébffﬁ?atus comprises

OWs out o means, said
apeJmWasctlhgl nyehns geapableghoft oproduting dowyr aMpaoiﬁon force and

géghgﬁlgﬁ n ibmz%é{ﬁ %(iapg% Utgag.'f?r@ %bﬁ%%%ﬁ&‘ﬁ?? ;rgm a compacted mass
1 r?g'éﬂt?a“-imfn QAL ANEHAAES Sh a GRS StRRMNeNt rai ning the

partic es and/ or small 6granul es in a gas stream
aamahappaqattus; ascerding tat ¢laign 38wherein thencerapacting means comprises

or %@5 p:%t‘%{hﬁ ﬁiﬁ%?%a%rgﬁ&ﬁﬂl%ﬁ%@g tﬁg\%égg@lﬁgg is broken

losrodneé gramges.hr ough which the fine partl cl es
and or small 30 granul es are_ entrai ned.

54. A
#0490 iapparatig aRoprdiag docelaimmp 15 daim A% Fhasagierizeddn that said
Te3N%tibRafing Hiékhs! Kinprises means to move said compacted mass.

41.An apparatus according to claim 40 wherein said means to move said
compacted mass comprise means to move said compacted mass by
gravitational or mechanical means.

42.An apparatus according to any one of claims 38 to 41 comprising means to
provide the gas stream wherein the direction of the flow of the gas stream has
a component which is contrary to that of the direction of flow of the compacted
mass.

43.An apparatus according to claim 42 wherein the direction of the flow of the gas
stream is substantially contrary to that of the direction of flow of the compacted

mass.



gas stream wherein the direction of the flow of the

gas stream has a . WO 2008/ 056021 PCT/ F12007/ 000265 64
woanp@mient which is contrary to that of the di PETHFI2D07/000265

of flow of the conpacted mas63 55. A device according

to claimb54 wherein the direction of the flow of the

gas streamis substantially contrary to that of the

44 pecapParatis htevrdifg thangwmeaet ethims 38188 435&haracterized in that
devi ce according to any one of clainms 53 to 55 in

wheaid frectpnatingomeans copmsies ot Qe uete dor uiding said
stré&@a,ﬁgéoaﬁifﬁgb@ﬁé‘é%&d ﬁa&wn‘;ﬁﬂg e ans of a  spiral

an appar at u evi ce according
A8 Amngpparatuf acdording taaartyoor%oi claims 38 taeidhwhlerein the fractionating
according to an gne of clai to 26. 58. A nethod,
drif'ﬂ%ﬁn&rﬁﬂrﬁi’@%? @Ct'Pﬁ%ﬁ'rQChaJBé%rat us or device

@Bérﬁjtd a@c%rdfﬁ@rts'%ﬁ 8f lams BBQQ 4@wh§rfe‘iﬁ ﬁfécf?actlonatlng

exanp es and excl udi ng
2c me'ahs worgpases atretatmgsde\mr:r@;rsmheas aewllngeft mra@onezealong the axis

nas |s t abl et abl nd_has ood 15 y and

Erignel dhettR Mok msal gAtTeall Y, *0re
437 MﬁppétﬂthQVéd&rd]H?ftﬁaéﬂHﬁl4@|lnlWIﬁibﬁdh@Oément of the compacted
acebut o uoxeti ne HC - paracet anol ,

10 - srmsuaiomsl fheoaxie of thekr@taimgoel@wcgnﬁ facilitatad by mem of a spiral
. gﬁ{uﬁgl et, characterized in that the tensile
st P 8 of the tablet is at |east 10N and the tabl et

485 Areapparatuy accdrding tdranygmm of elamis gB8doui7ewherein the fractionating
conprising at 25 |east 100/ st one .o Qf
f oiMeANsHEPRiains\APaFHieAtboYg Igm > Boe @aiciSs andfor fine granules

aC%Pé‘EH{rQInéd.C' - fluoxeti ne HCl, - paracetanol,

15 49.An apparatus according to claim 48 for producing granules of mean desired

size x wherein the apertures have a minimum dimension of 0.5x.

50.An apparatus according to claim 48 or claim 49 wherein the apertures have a
minimum dimension of 250um .

51.An apparatus according to any one of claims 38 to 50 wherein the fractionating

20 means does not require passage of the compacted mass through any sieve.

52.An apparatus according to any one of claims 38 to to 51, characterized in that
said fractionating means comprises at least one exit aperture through which
said gas stream flows out of said means, said aperture being large enough to
allow a granule of acceptable size to flow out of said device.

25 53.A fractionating device adapted to separate fine particles from a compacted
mass by entraining the fine particles and/or small granules in a gas stream
which comprises a rotating device, such as a cylinder or cone, along the axis of
which the compacted mass is moved in said gas stream and which rotating
device contains apertures through which the fine particles and/or small

30 granules are entrained.

54.A fractionating device according to claim 53 comprising means to provide the
gas stream wherein the direction of the flow of the gas stream has a
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- sodiumval proate, 30 - ketoprofen,and - netformn
HCl . WD 2008/ 056021 PCT/ F12007/000265 65 61. A

‘woabisais¢o2char acteri zed in that the tabl et exhi BCT&12007/000265

substantially | ow percentage g4of |iquid and/or
hydr ogen bonds, l|ubricant is unevenly distributed
across the tablet and the tablet has further at | east

t WeoRpohBAt RidHol BehtrirgRErthaesf tHeltirkctich of fibRgsfatheotompacted
time, high tensile strength, high drug |oad and | ow

anass. of 5 lubricant. 62. A tablet forned by

FoRCUgSs hcSloifia tby liis4. Aherdohar aiipes| B2 g ol of the gas
pashesindisEubstaritially contrahydo, that ebtheodicdctiddl ofdftaiv ebthieucompacted

val proate. 63. A tablet according to claim 62 which
di §188Segrates in water of approximately 10 body

56?%’8%\‘?!5& ra%chqi{ﬁﬁ]é 6%8n@%f§.‘l‘é¥ﬁﬁd§%it§ﬂ55 fh WHRE novement of the

according to c r claimo63 cont ai ns

ac compacfethmass along e axigrafdhe motatingatevismisrguided by means of a
not exceed,95% and wherein the conposition contains

at SPEASUUSINTE: i si ntegrant. 65. A tablet according to

SNVUSRNSF 8h dppiraBisOdr 46vieé abkbrding WRIrys6he of| dldims 88 to 56 in a

15 an anount of 90% or | ess.
method according to any one of claims 1 to 26.

58. A method, dry-granulated mass, tablet, apparatus or device substantially as
hereinbefore described by reference to the examples and figures, excluding Fig
2b and Fig 2c.

59. A granulate mass, characterized in that the mass is tabletable and has good
flowability and that the mass comprises at least 10% of at least one of the
following pharmaceutical ingredients:

- acebutolol HCI,

- fluoxetine HCI,

- paracetamol,

- sodium valproate,
- ketoprofen and

- metformin HCL.

60. A tablet, characterized in that the tensile strength of the tablet is at least 10N
and the tablet is manufactured from dry-granulated granules comprising at
least 10% of at least one of the following active pharmaceutical ingredients:

- acebutolol HCI,

- fluoxetine HCI,

- paracetamol,

- sodium vaiproate,
- ketoprofen,and

- metformin HCI.
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61. A tablet, characterized in that the tablet exhibits substantially low percentage
of liquid and/or hydrogen bonds, lubricant is unevenly distributed across the
tablet and the tablet has further at least two of the following properties: quick
disintegration time, high tensile strength, high drug load and low amount of
lubricant.

62. A tablet formed by compression of a dry granulate mass comprising 60% or

more of active pharmaceutical ingredient selected from paracetamol, metformin

HCI, acebutolol HCI and sodium valproate.

63. A tablet according to claim 62 which disintegrates in water of approximately

body temperature in less than 60 seconds.

64. A tablet according to claim 62 or claim 63 which contains active

pharmaceutical ingredient in an amount does not exceed 95% and wherein the

composition contains at least 2% of disintegrant.

65. A tablet according to any one of claims 61 to 64 which comprises xylitol in

an amount of 90% or less.



