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WD 2007/ 090229 PCT/ AU2007/ 000116 1 Method for

processing material to produce particles of a desired
wer@a/09Eeel d of the invention This invention rECEHAES007/000116

nmet hods for processing material to produce particles

of a desired size and apparatus for use in the

nmet hods, i ncludi ng net hods f or processing dried

material to 5 produce coarse grain particles which

pr odugeth6d forf proesHias l#é8a-to pRRAICE HAMRdesdr aldiSired size

invention In this specification where a docunent, act

,oh item of know edge is referred to or discussed,

Fighd;of thedpendiote o1 di scussion is not an adni ssion that

t he docunent, act or item of know edge or any .
TitObédh kéited @%&Mds‘f@%r@@essﬁﬁm@feﬁglrtb:})Yodijl?é gartiaysb(lf'a%eﬁlired size

avai | abl e, known to the public, 10 part o onmon

an& @haraiys fonbssl ia &&é?etb@dsmemmg anebleods ddreprogessingydrind material to

" (el : i i:¢h this
P s R I D PR B S | o ng

di scussion relates to sugar, mlk, cocoa, garlic and
Bagkgxoyad of theipy¢ntise  under st ood that the invention

relates to an inproved nethod for processing many

i TrSati ' e .alternativel

P e o R EhARE RSN o PGt b fidhssea
thiprgdergecesr disdussiondenas adedmissidn fhraothe nbbimenioit drdterastknowledge

o o, s UL S AL B ADLA L e i

paftiofitairsed gbech! knealkdgnor krowagg be paéahetoandtt py o ¥slve any
. q‘grﬁkwclzt%%slci Z8: di sILri.buti on that ultimately inproves
POl TS ) |ht§ SEERIREOLBIORTHYy and wettability.

During these processes, particles are lecithinated to
Whitextherfodlewirtpedi subsiorctelacin ad supbt, itk t&%a, AduHISNioRS, iOFill be
un tgl[gg fjglrotgucts are ]?{eso r.oduceg as powders such as

AREVOHPEL s Rveedraies o impeoved grefiaddor prrepssingmany produts
anfpthat @ Praeessthgmsay Headi@gBveldcAlediniling ldﬂ@[enYﬂeﬂﬁ%%{r Wring.

in the food and pharmaceutical industry and
p applications, particularly in pharmaceuticals, require

R AR POV R qUVER O M. har ticl e sizes. This is
usual |y achieved by slow and careful crystallisation
Nonffattané fillbfat @ik poWHES brelhabOicturdd 8 SrdySordo NG if D Folfowed by

si npl er anﬁ 1.0 cost 25 alternative to these
PrCE e FiF A BB PRl ene o assloprestie 84 impravaegticlt 8¢5 | n
disiyti6R HREuIRRARIPEAREES ﬁﬂﬁti?r{!ﬁﬁ@ MEE a%@%gwgﬁ& ur@ttm.eDuring

0

beans to rel ease the shell (about e bean
theps BIRPISHRE. RAETIPeare feciiiaatebirmarximise dibse Rmctombattitutes. A number

of Jthbxsprbtﬁjcts are also produced as powders such as whey protein concentrates and isolates

and high protein powders. Lactose is a milk sugar widely used in the food and
pharmaceutical industry and many applications, particularly in pharmaceuticals, require
extremely small and even particle sizes. This is usually achieved by slow and careful
crystallisation of the lactose mother liquor. There is a need for a simpler and lower cost

alternative to these traditional processes.

Cocoa Processing

A key step in dry cocoa bean processing involves breaking the whole beans to release the
shell (about 15% of the bean) from the centre of the bean, called the cocoa nib. This is

followed by a step called winnowing where the broken pieces of nib are separated from the
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foll owed by a step called wi nnowi ng where the broken
pi eces of nib are separated fromthe WO 2007/ 090229
w7 H2007/ 000116 2 shell. The separation i SPCT/AU2007/000116
currently carried out using the density difference and
size between the nib and t shel |l . Sieves, shakers
and airflow control are used in conbination to achieve
shetlhﬁm ssphﬁa’:lfoﬂﬁd difrefidy tdrAtd tblhelsi%g $Hbﬁieh81tyfd1ﬁb1bnde$nd size between the

imzed (range 1% 5% b hell in
nib g b Sdeveh Spaksrs aad afrHeY 3%@ BisSY i gﬂ’ﬁ?&ﬁ’é fq gchigve the
sethfatl&hs% tht bhe %@h&nnlﬂlﬁ is@ﬁhﬁi‘ui’ed Sarigh Q%'i_’S%TUfnght) Too hlgh shell
omponent of chocolate. There is a need for a sinp
in rah@sultsmm% duthenprosessimgiapé progertiehplkthe pibgvhich Hmmately Is the
prihe g S Fonchi SR Thelcis Fppalrff Sblor 3hd ks INE LB Ge o
thisrtraditiong pasvelssl i quef yi ng cocoa ni bs. Dependi ng upon the
conditions of the press, the cocoa cake fromthe

t % . T .
Coc%a ? h% %‘ b)9 gt%deéft%f gl‘[ %ﬁlgt]agfg fn%ss%?g/f?fﬁcggc?aﬂécﬁxgh 'tl%e eé%g%@ggﬁamed
frofh@mtlmg undahdlde@tlng treof atbsi Pepandingnipen th:e@oadmbraskdf ¢ghe press, the

couBhit Fomanthehs RN ol 108 975 goreod i Pt Bfur

mllﬁlahdi n@mbﬁ&nﬁrﬁ@s? &Snﬂe@d’d tp @fdtkHATBE Git [Bg:oﬁ{/erﬁjﬁ-to 3akble crystal
IS ensures .t er ts c our
forggy, Apmperedt %@&Vg By B \A&‘?tfatlééﬁ?{&athfaéﬁ ing o 2G55¢7C

follBRBA by &difirpRe pro@&‘é@&*pa&l@ﬂ?/ﬁéggﬂ% £901 IYENThisen¥i@EYthat the
expensi ve and t akes ot of factaory space. There

povydgr getajiss ifsecalur eyring %Qrﬁ‘%ﬂ e sebRgayeshiase ie 8 sangs of Erod gpplications.
Qi Ristve anFduel Gp 304 PRI Y Th
Podr \memnp%mgée@qu\};ng froVr% m%l [ ngeaélrl ec? aPI | ur% sggjg? S suchere sa
neeel§orgaammpler anddoweri cost adfematiyeteltys traditionat pragessci al | y as
spi ces, flavours and therapeutic conpounds. Grlic

Gwﬁ?%%?bﬁpﬂ§e t hought to represent the true conposition

rlic nore than garlic oils, extracts, 20

pi ckl ed or pastes because the cloves are sinply dried
Dryappravdeis| deelvjed frdm EPingidpied HEuBGPeaesBOCh scgapléer andpnonragnyyislely
r
useWc&Fl C g‘llq)¢J 1§éghﬁ%v%ﬂ?s§%ge esal Fe gt?lds"rebr eg}1 gﬁaﬂtl (?VY:(%FS 8
thoughse t@:@pﬁbéﬂh%ha ftituie «;Dmpesmsmf\ﬁealg garbé oot thamgarfic eidsg extracts,

. ing., T I L h h
piofor Frased SEToRr PebaBaft i o Ta

production and so are not recommended when allicin
If kpptdal tet3oas 7®f’tebtéﬁlpt:1tatureﬁmgewnh edeuyedirflGay the ﬁlhaind/leﬂcm bbihe

omder are al | rodu by. sl
e BT Gionn helowy sPapmel suhpHsgierte A HBPaalifi Buserving
eff&:%mf %@Ezebﬁkggv @gﬁlpémt@re@ ab& thik BvESare iR uEMeN redb M Ehakactivity
e require
and thereforeqalhcm production and so are not recommended when allicin production needs to

be preserved.

Garlic and onion powders are usually produced by slicing or dicing cloves followed by static
drying to a moisture content below 6%. The dried flakes are then ground to the required
particle size and size distribution. The bulk density of powder products is usually between
0.690 to 0.833 grams per cubic centimetre but can be higher due to production of finer
particles. Several novel drying techniques and important drying parameters have been
reported in the literature (Pezzutti A, Crapiste GH. Sorptional equilibrium and drying
characteristics of garlic. Journal of Food Engineering. 1991;31:113-123.). However, little
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particle size and size distribution. The bul k density

of powder products is usually between 0.690 to 0.833
w@e@m®oQey cubic centinmetre but can be hi gher PUEAU2007/000116

production of finer 30 particles. Several novel drying

techni ques and i nportant drying paraneters have been

reported in the literature (Pezzutti A, Crapiste GH.

- : WON I [ teristi of .
SR 8061 1, 84 AT B g R S b5l
pojvdersiolveegomnhaniyt, pewiyds pOUR¢QOBRRStaRCIH AuiRORT MAIAY Aethods

] I |« i-wen in these processes to production of
CO%I?“S%}?‘% gaptlﬁ%%éﬁg?rﬁﬁngﬁgggeﬁr se grain powders. More

commonl y, powders produced using standard hammer
Mamiy|comngrais nhaodsctucengrafen td e gearsgi@aini dilives pok ddrs ter do not

r.ai articl] es.. Many.co cj al manufacturers ef er
oo B S T LR 17 B S S
eadi@ b Biilike A ThiFEigQarQBR Ak, Yo Oéxabiphs brefdcbaréé 88indowdBR, as they are

I g{(%er particles flow better and are therefore easier
lest gy 19 Gogwact TapNtiorgn AthERIPF-sComprctian dwiedrangpast and storage
spde@96:58atidh Ahd B OWE McSshe R $ifd frale AbwRler.! €8ssdripb®hds bR demonstrate
conpact during storage and transport. Comgact I on
moge effigignt floanemcterigtins thronghnigblet-prseschin-fepdegand prodagedmore
h foli 0
co R DI TP ah B s R S oo plcforea.
through tabl et-press bin-feeders and produce nore 10
If gaplipspoytdenis tq bhised in fopd and dietsey suppnlmentsydrisdigerlicrilalie (196 or less
: Y L0 . r o f l.ic powder
ot R o AT B R RIS, 558 g MpuSesRERRE
exqgasivd feaf dualog paiitdeaeductes degradisg altisdse asd thes aititinyrodubti@d Most

educe rticle size. Sonme mlli t echni ques
soh o T RIS oo BB GRSy i oF re SR A gl han
80 d’&:g}ligﬁil a(rjtgpi_a%l :sd:irﬁﬁis GorasamplaLIB0 0 bés@eisﬂhﬂgﬁgldﬁfﬂ m@sh scMR8175%
st andar i ng techni ques aJ so oduce ] arge anounts .
thrgjehey ﬁ)&m%% aﬁfﬁewdéf% thtaigh Jeh% tpdih seren. gt @ bpcans g dried
mateyial 8 akittRaP bRakdr sRxRNPERily. LADPEPREH P Staleh 1R pER ders are
sh screen,. 75% throu a 100 nesh screen, and ES%

. gh
diffighlig drndle andsstoresR asgthesfore rofipsefpgedsecause the dried
material is brittle and breaks or shatters easily. As

Eaﬂkﬁ%ﬁ&i@lﬁdﬁpﬁk@é@gto ddaD@itH iRt inBIRNOBE FolRMWEng: di i cul t
to handl e and store, so are therefore not preferred.

Earlier published approaches to deal with fines )

I nciSiFinANE A IDdH THgsores a mefbog tndy ead kRS Ra pmimal
descri . . -
ot oy 2. SRR U R RTAR bt AR oF o b AlelRiied
cur Paiiclep preglaan disetatgadringe a tirbulee chapaler wbbrsnaerial sthalhenough
di s¢ | ere nmateri .
rm] Aicfted Biaibol ML ERGRETB RN MBIy FHABE Fheroisno
r et disnieshiré of anfyundthaet foh exdoeing paditie nize whaeirelaigs pamicles are

produced and the generation of fines is reduced.

J Senseman et al (US 2,023,247) describe a milling and drying apparatus for very high
moisture content material including heavy liquid, semi-liquid or liquid/solid mixtures
such as slaughterhouse blood or fruit pulp. The apparatus comprises a mill but there
is no teaching of a method for reducing particle size wherein larger particles are

produced and the generation of fines is reduced.
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di scl osure of any nethod for reducing particle size
wherein | arge particles are 25 produced and the

w@emnenaeon of fines is reduced. Senseman et BECT/AUB07/000116

2,023, 247) describe a mlling and dryi ng apparatus for
very high noisture content material including heavy

liquid, sem-liquid or I|qU|éVSoI|d m xtures such as
sl a I
ComaHacouee AR b T B AR Wi

f or nosared depdrueduct | Eheghyentash tsaehi that érylgg ancpamllmg tashe carried

caiiL Sty P8 SGAEHRE A Stk 6%  pgisglsure ana

et ahetbﬁfo@thﬁnﬂﬁgﬁamde size Miheﬁlrﬁlafgelphttmgas arethrédubdighd the
met hod tplﬁggd (fO@fered food product. The
i nventgre EﬁsFﬁ%‘m ying and mlling can be carried
out sinultaneously using wet and fibrous food

pr odimkmkkiTe gl (€A 20010319 lrasﬂepwzﬁetﬁsd &nd eﬁs?aﬂaﬁxg férg;roducmg a
redu0|ggr§ Elcle si.ze wherein larg i cles

pr odT¥% qeHme feedgnek a?he(fﬁe‘%ﬁockil ulleg, eraished epreground and
Suurp@kdbuRt Tk p6%r3§)&%%geh lﬁt‘élc% S 81&9%11{53{1\5‘ QR Bsea

apparatus for producing a
f eedattistgs and fige, predgwingatly p@t@e h%ﬂed e@rtlclcs u&h@d),natlon into selected

preg&gHggﬁéggoukgggmg&gﬂpgngggrtﬁomder is separated

into coarse, predom nant based particles and

fine, predom nantly protein based particles.

Fr adtritoreiel @18 2, ﬁibﬂééﬂ@@tibﬂ vhfiomesmditioa sndtlsods @hd equipment for
Pr at er

0S | (US ..
DO oSl 8ot pBRERENR it F RS pimrddrEic auanifigs of fine
e ]9 uipprtieies, if Breasipée to Itagglageﬂe ﬂﬁs@;ﬁmuélE%{l:@hﬁdSls%ﬁl?g Red viddihen
i a cess enera es It e 0 I he
oo e BRRp SR Bt H5e Fibuiitantiethiate s sspispowder
by iRt Shcen gvéviopﬁlherwadl ﬁfodh&lﬁ@parﬁ@l@@ﬂh@tt e 1R&RAF S ®mmercial

grain parti thod 1s applicable to recover
gar ¢ ﬁ*&m@Lodfs ﬂterfe@re wa@nﬁéélarﬁWé@dp@pwm gepto any milling or

Pr OGhtSele ihgRAéthd ChrBducidpAhre@ oS of Al Tfhgtre 1§195‘§§cg8§u?4 an a

use. The nethod i s thereﬁgre essenti al |
r ec &edliag fax reguaing pamjcledire whereinrlargp p@x@elss amagrovietévomhd the

pr O%E‘I?érﬁ%nlcﬁ‘&iﬁé‘m@%ﬂﬁ@ds of fines. There is no

di sCl osure an a od for reducing particle size
wherein large particles are produced and the
genefagtamete dfal iHA378,380) delsscibe andther Methadrfitr retuciab cdde grain

gogﬁgrgﬁlgé?%)hr? 95% Sh rs}\%]g%g’ ﬁor g %hgcﬂvﬂé%gwgsg%}%kga es. The first

met bapiikesslding adé drymg feshéubbs ad nﬁts&@@&onte-ﬂﬂ 6f dgpk&dimately 12%
using standard techniques. The dried material is then milled, screened and
agglomerated at elevated temperatures using a fluidized bed of allium powder then
milled. The authors claim that if this method is followed then approximately 12% of
total powder produced will pass through a 100 mesh screen. This is significantly less
than 40-60%, which is typically produced using standard milling equipment alone.
After screening and further drying a granulated product is produced. As in the Prater
patent, the agglomeration method taught by Yamamoto is essentially utilised to
recover excessive fines produced during processing. There is no disclosure an a
method for reducing particle size wherein large particles are produced and the

generation of fines is reduced.
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requires slicing and drying fresh bulbs to noisture
content of approximately 12% using standard
wo ewhndees. The dried material is then m || edPCT/AU2007/000116
screened and agglonerated at el evated tenperatures
using a fluidized bed of allium powder then 25 m || ed.
The authors claimthat if thPs method is fol | owed then
o APPIrIRE 129 l; r ' St
P o eglolickba Y Al phRltis RONARG igIREHERI B> RIS Like the
t harPraier 8U0¥ anmie patents. pgglometayiop isoilisestto usitifigthe problem of over

st a ] } i t creenin nd,., .

b RS b RS SRV oo 2o ) AR B P

t he uBilisgdelior cqateaandin allinm yglopedadtion dueret thehigh Ggbian byntent.
o 30 recover

Yamaém.oi .essential ly utilised t. . )
exces%ﬁl%%Olﬁlﬂse%veb?%%a%%ahy(ﬁimt‘f%aahﬁlag S4BT JUCteBReAng peglins which
no dirsstics vii®vistduswheeinbRenéDind QRELE bE GaRkBEd inGhEmShke
mhegg%y Iiggg Ear icles are produced and the i
geneiselasghingne Feshes Prignty ddgreddno digsloterammmethod for reducing
PCT/ OB larfo palihg | L, o

i s described by Peaé% %as (%Ugﬁ%#%gg{egtgg()@@egeﬂ%h‘{lﬁle s

Pr atteducghd Yamanmot o patents, aggl omeration is utilised
to rectify the problem of over production of fines.

o IN ok | . n bl e..
1 i L8 1 0PRD1 009 05 s R
pr odlake wWbithdaataing 10 d¥arfrdeingtisthireu citslnis owisea teveb mGatrhilling

cont aj .9 r drat es .i.ncludi n ugar s, .

£ r U U e S GRM R 1B T 0B pombine o
wheprovics & énekdvistods paten Partivtes iathdlagglomBratdiav@adager transit time
di scl gsed,i.n the Peebl es..patent. .There is no . .

di sof JRaPLe AT B 5 iR Desars i Rerigigsare sticky
whettleis prdpaitg B epploltedardisiséd © apfRetCRdlontighaté Afer dry particles, thus a
generation. of fines s  reduced. 10 . International

pat SRYTSHEAROTITEN/ RGBS 748 PEpduesch Jdbreds Ae diselasusy an a method for
Pr 0¢@RBINEDaBRId dike wilckd RurdMlaptitI GO oBSced lQ?(?-ﬁlg’gteﬁ&ﬁion of fines

nmoi sture. At this noisture|level, nost m

net hogducedd Milingiohatch lqw aloistise srekeriabtypiselihprgHudes pewdar with a
and piEn skddh o€ Ol PardcRes (86 RHB698. dnish ' ial i
past 2%?‘ p%art [ % I es iﬁﬂﬁt hce S.agggﬁ’orrte\/@é\fr oﬁsn%wgé\%gggae%ﬁ%%%eedrmatenal 18
t r amsiftte andpeeaks or shhtgerhersilai r st ream which acts |ike a
flash drier. Because the particles are sticky, 15 this

e Pro [ i to attract .or.
D RS NILR PSP AR Rl ppst ey
or Ilpawderbypaintlinglaed deyinyrleahas ich rofdre pindes. Mds dhswadDBE [e@ves
an a nethod for  reducing particle size wherein larg
par P 488G bl LR BReRehE e R abresnier et el
followed by collection through an exhaust to product a powder, 80-90% of which is

smaller than 100 mesh. There is no teaching of fractionation into selected mesh size.

. Dzhambul Light Food (SU 902704) relates to equipment for drying raw materials in
the production of meat and bone flour. The method provides increased productivity
and improved quality by varying the deflection angle f the milling component face
from 45 to 60°. The partly dried meat products typically have a moisture content of
up to 50%.

Some modern pharmaceutical milling techniques can also produce coarse grain powders but,

as garlic, cocoa and milk powder are low cost commodity items, these techniques are too
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is reduced. MIIling of such | ow noisture materi al

typically produces powder with a high percentage of
wo povg/opred i cles (40 to 60% . This is because tPer/dU2m@d000116

material is 20 brittle and breaks or shatters easily.

Nado Kenkyusho KK (JP 2002 709339/77) teaches the

production of rmnul berry | eaf pomder by grindi ng and

[

e SR B Ol Al RS B R BRlof f producing
coarprs gpibpeveders Wewld be prefesred] assifier fol | owed by

coll ection through an exhaust to product a powder,

0/

In %ﬂgf tt%g]a %%tnr}é\mgr%hﬁ}%gﬁ %Jé(ﬁlsll nnﬂg 4&{1181 g’t fo IE%B%&XT’mlsmg or
cometvargheht dengjtive Iﬁatodal(sﬁth B ) An edoadmic mdlnmmeqhmie tiiat

ol e LB B G g3 e withou
gelmra:tdugetgmﬂcbm nudibdrs dfine y&ciclgsiBlthdryfokydeviadtile. "Shich A8nethod would
eflecti le f the mlling conponent face from 45
requge g ne 3%95 B lwr%mthgpsm A Rrpyide piegificang eosh
adveRtagbdIr € content of 30 up to 50% Sone nodern
pharmaceutical mlling techniques can also produce
coarse grain powders but, as garlic, cocoa and mlk
Eﬁﬁéﬁggkdgﬂgﬁﬂgw cost connodity items, these techniques
are too WD 2007/ 090229 PCT/ AU2007/000116 6 expensive
Codfél oT@hrtialR s@zl@tié @gtaﬂidaf TR rRfaAHeGhSar pPSHUCASK p&ﬁélgvﬁmlamn
nmet hod capabl e of oduci ng coarser grain powders
drigdhwhite shigaiyis s¢resned alsmg A SleadE: gyEing g mesh screﬁg or perforated plate.
Tht ﬁﬁfdﬁ‘édl‘éﬁﬁe&éraxﬁﬂﬁé’d Qlsl iy aﬁlhmsemh %dd%axfé@acﬁm ePRilled to
maxi m sing or  conservi eat sensitive nat r|a
progiycefiner ppicleAjred pendoets euc%as Fastry onvisitgonigeh dartile size control of
ﬁn&osﬂgﬁ Y@cﬁlc{er?oﬁ&J At E&rXfuﬁ{/ cc‘}lt}o'llgéi Q/hf?:%@ﬁg lto % Ha%ﬂgon in the
produces a ger particlie sized w T hou
orggemieptwtpem‘grmargn of figishetd foedsbdss rc:sfultf it meoflpamecasbaeg fdr shere to be

. fo desi . Such a nethod wauld . reduce th )
w057 e B VAo G or U Rl Pk B PO pifporing
whithdeddd eo Rirhen dosgand time sd maladh/(ﬁnil‘éa@”ﬁﬁ adffitiogal padt bh&tiMe could be

r.O tion 10 Contro arti size is a standard
v G By S PR e uia et ot SSHeS pprie sive e
granul ation, dried white sugar is screened using a

Coﬁ{fdhnbﬁtg pulyytizihg, mgillingraad SRSy Bighediibdeto pRahe fafe@firticles utilize a
ranulated sugar is then

rare b nololiis HAMIPSE DTS FIGHPHOIILARgeH e appatetus. A

fluiRtizd Be@ philvaRSinPRIdt 1451818 ZPeraRfs @@é&%&lﬁe %f'ﬁl.tlvé}ﬁmfgaasﬁegfed material
or i CI ng sugar. Particle size control
by spraying compressed air from a pulverizing nozzle and causmg the temperature of the

fluidized bed apparatus to decrease due to the adiabatic expansion of the air. This ability
makes the fluidized bed apparatus suitable for surface pulverization. The material to be
pulverized enters a classifying rotor as a coarse powder and is classified as a conforming
material. However, the contact between the solid materials being pulverized tends to generate

a fine powder but does not typically control particle size distribution.

Japanese patent publication no. 2002-276526 discloses a one attempt to prevent over
pulverization of coarse particles during fine powder production. Excessive pulverization is
said to be prevented by controlling the pulverization pressure in order to reduce particle
collision speeds. However, fluidization of the materials to be pulverized deteriorates when

the collision speed is reduced, preventing the materials from efficiently reaching the
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which leads to a variation in the 15 organol eptic
w@enfosazence of finished foods. As a result, iPCI/aU02007/000116

often necessary for there to be additional particle

size reduction of such sugar_products during finished

food manufacturing which | eAds to further costs and

Lo Y : b 1A 9lebd; IveérR8fiorPA b b WBteriorati
Cméggrﬁ @gp?gkgégégﬁﬁyﬁ% éégugaf Wa hg?e a{%curatelyenorallonOf
thepadiglecdassificatppprocess. parti cl e si ze ranges. Conventi ona

pul verizing, mlling and classifying nethods to

e fi P i il eps .

USHRRAHEFZ LG INNAGE Eeo hilloEE b bl ARG lasefying gpgarstos o
whidhubabehedolwred tieppaerdd tsbe pulvdrized disziddo bebetpukar@rdllzd np

and. cl assi fyij a ratus is..capable of pulverizing a
clafSifying SRRReLY 1A “PHRY S s PP (6 SRy eps P pufiprifptian ot reduce
miﬂdg _Uﬁc_roiaisie a%d g@ez;zdr@clém drhe am&'gmga ﬂehzeésfngﬂ‘pﬁlﬁra;ﬁziﬂgamf cldski€ying

ui di zed bed apparatus to decreas ue taq the,

APPREATURFaE S0l ipeAuine bt 9Pt limited fp, mingtss champipaly. medipal wbstances,

suchh8 tdldsUlitleZ 8alRY, RARAEAINISICS WhdsabhRedelhe SthEAER more
pul verization. The material to be 25 pulverized enters

pargcgprhstoianplvegzing ad classifying sppasdupEnaémeand i s

classified as a conformng naterial. However, the
Th&EN a&}th{?seén%%&ng REeSRE A Qn{ﬁé, ﬁ{ekﬁéréivp SlRtbdRink ‘éﬁﬁdr@c@sdwith a

tends to generate a fine powder but does not ~= .
highpmdueliancapanity valicharevides tightar zentepl overifinighied partiglg sian duning fine
pmﬁaggﬂkmggggication no. 2002-276526 di scl oses a ane

attenpt to prevent over pulverization of coarse

particles during fine powder production. Excessive
Supamarg of thetinvemtios 30 said to be prevented by

controlling the pulverization pressure in order to

' .cal Lisi . , .

BB )0 ARSR o IR« pogor i o
desiretl emige pEpaaiiclowiess, whitberdolelor sdapse. Jihetid, the medwdcetbles both the

reventi the materi al [ ficiently reachi ng the
{5 o8 SE R ke D08 bEOt Tk Pebl el h TR P el
pragnetionhué fiab parsitles, las wel as, thengrodustienx cefis paetiqies haeingaapéoific
ue to a deterioration of the particle classification
pm%p%5g§§¢@gs patent no 7, 156, 331 di scl oses a new
fluidized bed pul verizing and cl assifying apparatus in
Acwdriding td f Ersdpedpastiod e ipfentitig thead Brpr@liddda Methpdibigepaziag particles
IS gaid.to be better controlled in a 5 cJassifying
of %nraﬁ%ﬁmmeﬁfézear Ay Sajegial, g‘ﬁé?etﬂé’gi ©EPHFEFent
excessi ve pul veri zation and reduce mixing of coarse
(Apnd idtodecipgtteintdi@ il inlh€citdueBinpasing:el ates to a
pul verizing and classifying apparatus for solids,
inclyding hyt. not . limted ta, mnerals, chemcals,
med(®al g&Bﬁ@ﬂﬂﬁ@@%ﬂgéﬁ%ﬁﬂéémpéﬁeg?ﬁ i mes, ceramics,
resins, cosnetics, dyes, Chinese nedicines, and nore
par {h)cul arghycitddlator/Fod dRtlatihd@stteach ¢leas sioliyd 1@ circuit in which the

apparatus for_ a toner.. .
material and the particlessare entrained; and

(©) a separator for separating particles of the predetermined size range from

particles greater than the predetermined size range;
(B) circulating the material to the mill;

(C)  milling the material to produce particles;
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10 There is also thus an ongoi ng need for a sinple,

i nexpensi ve nethod and apparatus with a high
w@e@doeReon capacity which provides tighter coPtCT/ali2007/000116

over finished particle size during fine particle

production. Summary of the igvention It has now been

found that it is possible to°m Il material to produce

(D9 PvdelaiiNdthe Parhidlss 1 thel @psl@fir ed range of particle

sizes, whether fine or coarse. That is, the nethod
nables both the production of coarse grain particles
Ehavi frg2atingiae P?YPE‘%‘&FO( fiist Rartigleschaying dlee pipdpterminedrsizgirange and

pr odgebidRriieshbnge RafE gfélaﬁﬁ thaf$he ﬁﬁé 'det@ﬁmn&hﬁze range;
production of fine particles having a specif

fartlcle size range. According to a first aspect of
(Ft he rPRO¥RE the Airst prrdieles fremphediraiékiand met hod of prepari ng
particles 20 of a predeterm ned size range from

(Gyat %ﬁfcahmngtth@seesﬁm%asyfe kheShiiGor fibhed rﬂglﬁ ucing the

material into a circuit conprising: ‘mll for

mlling the material into particles; (b) a gas
In gheripyanion theras flowrie theasirewisbalapeadawithy egmdafdumﬂltsh ¢hat the

paf c[e@ W the gﬁ:d !aﬁhe& {lf&s arg?rgl bild i ‘3? f Gnd ﬂ&tﬂl{iﬁg%lﬁéf

entral ne arator or separa
Cq@s&q@lﬁrﬁlyéhe prbdudtien pf ﬁ@l@tll@ thm cirewit Sicpatreledge from
particles greater than the predeternined size range;

Préf%)abﬁjaﬂhg &Heafowcomsudﬁggsgenﬂlm ﬁ%n&o'n& mil; (€ mlling

teria artic WO 2007/ 090229
PCT/AU2007/000116 8 (D) circulating the particles to
Anytpeefepsbgaa vomixtiEpf gaspesmady lrwglstedhm thantthotl ef themr@eﬂitl im&htion.

Tygl%ﬁltclynfg‘tg gés i Ql\fl e Q%oﬁ’lrd%g %Bgs'é ToM th? g]fo%{) (ﬁgrﬁg{lﬂ]ég mert gasses such

c1es aving a S|ze grea
as pme»gdecuralrgnnn &dr eiamler areq%;as é@)ld beme\i imgpplibstidnk fdikre it is

im orEag'tn (Pg) ngl‘?g rn‘f}llrsegﬁr)% at1t08 o{‘ h}g tﬁ’:rfa?]g%lpg ﬂ}?%dhér}e%q%?%ly,,th@gasfngepa-
filteted ahddeinidified.t Rex @@ﬁ]pfeL Mrh@‘;o}qﬂgt&lsfdhéeﬁﬁé %a;s't fhg Fg?%g@ly
neqth bg b g R R e nam AP i 0 o i Bmiles iohyeameomnes

requ@td fobetdT@NowhlidrBlologfeansgduent |y the production of
ines in the circuit is controlled. Preferably, the

tqfd IS cqontinuous or sem -continuous.

The gas flow 1s carefully balanced in the machine so that particles of the desired size are
adequately carried in the gas stream until reaching the separator (eg a cyclone). One example
of generating adequate gas flow in the circuit is to rely on a dust collector, which has the

additional benefit of reducing the speed of the mill and subsequent particle damage.

Preferably, the resulting powder collected from the separator is then directed to a sieve
(typically a Sweco sieve) to recover a powder of any particle size range specification.
Oversized particles can be collected in the sieve and returned to the mill for further size

reduction.

While any fan or hammer mill can be used as the mill in the current invention, preferably the
mill is a chopper fan wherein the chopper fan comprises fan-like plates whereby the
movement of the plates assists in circulating the gas stream. The chopper fan acts as a

hammer mill but is also used to reduce damage to the incoming material.

Preferably, the circuit is a closed ducting circuit.
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10 Any preferred gas or m xture of gasses may be used

in the nethod of the present invention. Typically the
w@a®7i09229 r. The gas coul d be chosen fromthe BCDAP2007/000116

conprising inert gasses such as nitrogen or argon.

For exanple, inert gas could be used in applications

where it is inportant to nihim se oxidation of the

I

P R e ol T B S b cliocd IRARS o R Ry
senbitive/exkidation.he gas, the air would only 15 need to be

hep-filtered and dehum dified if the material to be

i C . .
DefRrdh g HEERRR0Bodticd ARG D Biich b the o
cortitlcand ®dndtech thé propertibs ofighs matehniat. Hergns ol seadfbetheated or cooled to

sired size are dequat el carried.in.,the gas,strea
an QRO orriere: 1R BT i alonE plef ghviis AR pE hESET
ren®XaMatet corddnt. OB at skt wdastuails tmgasftérﬁpwmtﬁretid‘lﬁlosen so that
circuit isto,rely on a_dust cq éﬁctor whi.ch has th
denatyrafionior dapage iymHERized.of ot bavines openelting PqIRethe gas may

be Bdldd taegsu%&héﬁﬁuﬁaﬁsa eggt&ah SrpHaFRAE/or cripsialigg. abl y, the
resul ting powder coll ed fromthe separator |s t hen

directed to a sieve % pically a Sweco sieve) t
The mehod pf the pryaRfion can elélﬁ:y P& 91c} ateh reontifrigus basis depending upon

theREGRIY bR 10 bdMBESed particles can be collected
i th% sieve and returned to the mll for further size

reduction. 25 Wile anﬁ fan or hammer m |l can be used
Theydesirprangs of parficlendzes il derent 9o diptmaerial gp fimishad articigesize

Whmhlclan bec‘la?geﬁyhﬁﬂf?@l edfbgr&lé@g &fesh Bizd. hpor(é%}ﬁﬁ@ la {ﬁﬁ'brbartlcl? s1zeﬁ1 sugar

nprises ates whereby t novenent
prqdhcatbe@veals 63-425umgag be m@ﬂmeadmgmg lad 08 a@sls sareeamAspnether example,

«HIR SRS it AT Tl L MPE8 e

the circuit is a closed ductlng circuit.
The00ho 0 9DRR gwm‘mma@ 00 Wsd(0 lemlongo E?nsemeﬂeaail iycludihgsygéstic

s dry .air. lnert. e sed "
compaun eg%’ g ugs 2 an oo &8 eCJa oge, vr\]/S %gtév%tcg Q{lrgfas%?eo}he.at sensitive or
proB&@:ﬁlWleﬂg/nmhytdhﬂysmt]Emnmlestocﬁ apygopiancfosdeciude vdpetables, fruit,

sugfE corp oo BRI BelegRe ehSifiERy b8 mafeRinkd Nigod fratgm be

frebR diie@dt ed or cooled to 5 an appropriate tenperature.
If the material is hygroscopic, then the gas may be

4%5 ted to renove ﬁater content. For heat s hﬁ% b

llys ez the ategiakeqnBIRsARSf FOTY I BUBRPURES Vhigh are heat

serdRRNa(iHE @dtivﬁy oﬂﬂhe daRABMipSurl 18 kddué&lby Hé@ﬁngg&he E¢tﬂz|1t§ ofthe active
having a | o [ting point, the g cool ed

as
corpRHIA &5 &uh%arﬁﬁ%hé Fetaingd rgiaéwwptbe aqﬂy.r% R\ aidte/gmpound i fn'the
orifin¥1ShAtdidl "Bhe term "substantially retained” means that the activity of the active

compound in the final particles is at a level of at Jeast 50% compared to the activity of active
compound in the original material. Preferably, the activity is at least 60%, more preferably

70%, even more preferably 80%, most preferably 90% or 95%.

Examples of such active compounds include the group consisting of flavours, pharmaceutical
compounds, pharmaceutical excipients, plant compounds, enzymes, polysaccharides, gums,
mucilages, starches and proteins. Examples of material containing active compounds which
are heat sensitive include the group consisting of garlic, onion, horseradish, cocoa, fruit and

grape extracts.
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The met hod of the invention can either be run on a

batch or continuous basis dependi ng upon 10 the
we ey of material to be processed. The desP€EAU2007/000116

range of particle sizes will depend on the materi al

and finished particle size mhlch can be largely

controll ed by sieve nesh siz¥ For exanple, a fine

I

Thg ?&getélbogeog tl%' Slﬁ\ﬁegugty&ﬁ[d bri(gs%g gcg éro@gsts Y\ﬁgpnﬁ?a%d ]cégpegﬂgﬁ%{&og Eake to
preducoeqcoe powdernOgearthilled Fmpai'aclefbeﬁ anegpropiatd 2ize, rthe::emot) partlcles
W BT BB tR o oo RuBRE N P S ssrt Ry Pt o Gk =8 thatthe
coégloudengn pysstireddhe vacietypeitadseratifed gfor axghflQadst5°C then cooling

to ZERET RloVit 59 3P a800ea by eneyre hydr ol yel 5. Bxampl es

of appropriate foods include vegetables, fruit,

Fosmga powd@s, Qazlthinl’brancﬂﬁért fp@tdpﬁéie}érrﬁﬂﬁﬁ&rcﬁﬁge @irisyéd id¥8 e ducting
material ml ood that can bpe freeze dried.

aﬁ%fdﬁw%?l@?%ﬂam bechyriles i FPRIE RIS EORPE IS eed eirthawention.
Byaohir¥fing %ﬂhﬁh‘lﬁg@ iMHeGRLfI8nh %Ectlné%riﬁﬂefsbé&%f Qltlhﬁ% lecithin

activity of the active conpound iS reducéd
SUSPERHQTR the seme tigwes Milk pgwedr narficlescan b@coamm@um:qobng and
sepatRh 32 elvﬁll% gsﬁlgh teﬁgle feg{rljame}{# ﬁr&%cﬁ%u@f&s‘%&%tr&gmt he

active co I na
coms;utb%t@smduwlatgs, 2sevedl asduigh pmaem;pcuwms woeldaaddoihaivé theiffunctionality

: the f I ticl t
mpl3Ge il e FRTRPHIIOMR BP0 The nctivity of

active 25 conpound in the original material.
Th@rr@ﬂ*@riabcboyding tethatventionycoils! addo Heamad toﬁﬁ)l%coamaf }actose crystals and

fer 70% refer 80%
TR RN Ne——
in bmih]i@lfﬂ@ﬁ;aﬂd@lamdxemthﬂ igdwstifiesC AAS kbilitytg réhoveltBd/ @bteScontent from

hat maceuyt i cal ou S har maceuti cal excipients,
thegﬁaﬁi‘ﬁm’t%%ﬁ 3?1811?““ S}?‘?E gadoﬁg SRS des, gus,

muci | ages, starches and proteins. Exanples of materi al
Usin@nheinnémignAcising e alsopossible o il ﬂlhecﬁrﬁatéﬂiﬁ tchﬁ@ﬂuce a powder which

sensitiv | ude the consi stin arI|c
b 4 L P SRR oC BTG ATpeaE VRie e Higteshe actvit
of N@t@&@ﬂv@@&&%%oﬁég nAbJ?sQQEétQQ&i@ Betaihll. Tﬁh@txdﬁtﬁ&ﬂréafusméqms
i.nventjon could be used to process (mlling and

mefhodisan bhpiprecgsibanereaied intp pdgupiedest edngtwderd mawgasturing
eqtﬁbﬂﬂ:ﬁ%ﬁh%uﬂﬁé Hﬂfﬁ:clu‘ﬁ?es Qgso@ﬁteﬁRﬁ{%Hﬁﬁgef il o glcletsh o X @bodiment

particles pass throu I tional uct
of thadnvegtiefl, ﬁh‘eéiﬂéﬁ tnateélﬁb@pmmb;@ a(ﬁeeanwlstumtcaktentd@vdi h£6% or less.

Gahp:%]akg 9?9 e&gfﬁ’? %Eezg ?Hecﬁ’ ﬁlzﬁ"ca Jg %%Q 48500 @k o}lsture toSerserve the

nperatu t'Hen Cool
maE?}alZ 9gilk powvdeysved doyoaaﬂw%ﬁ) usually contain between 1 3% free moisture.

According to a one preferred embodiment of the invention, there is provided a method of
preparing coarse particles of a predetermined size range from dried material having a

moisture content of 6% or less, said method comprising:
(A)  introducing the dried material into a circuit comprising:

(a) a mill for milling the dried material into coarse particles;
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For m |k powders, lecithin or another appropriate
emul sifier can be sprayed into the ducting after the

wanriei2zes have been nmilled to an appropri at e BCEaU2007/000116
using the nmethod of the invention. By controlling the
hum dity in the in-feed and |nject|ng a fine spay of a
1-5% | eci t hi n suspension at dhe same tinme, mlk powder
par gﬂl) cl eg tof RATCREIRE éod' stheBm! C&%!ié %Qulﬂﬂqe cﬂ'&ut in which the
sep atiofiin the Si evi ng tion e equ

Pr oduct sddefohaterdal whdihe goaseparticlenare enttmraetdemchn d

i solates, as well as high protein powders, would also

have, the I I

oot ilﬂ sepfaﬁago%géara’s@ rét coz?.lglp E;Q%?% g%f J-e d @&nﬁ}%ﬂ sizg range
[ nvent [ ofromq:attd:leaIgeaatebmanslmbrbmlemminectmaer megd act ose
crystals and separate theminto a consistently snal
partlcl size UIt r a wi de range of

B ppft ccu(l;\at%n%r‘ilee m %mfl %?ﬁrﬂﬁ’t he food and phar maceuti cal
i ndustries. The ability to renove the water content

(CX r omillihp éhegageriad ta prpduce padtickes; phar maceuti cal | actose
i s hygroscopic. Using the invention, it is now also

ossible. to mll _ dri rial to produce a powder

(Dﬁ\lni Elﬁcuﬁlél%%ileé%a&ecﬂesﬁ%ﬁlf SEIFa& and thus inproved handling
properties, whilst at the sane tinme the activity of

(B)h eatsemzxtizigtthmﬂaﬂési ine ﬁrslmpﬂmied haviag thelpsddaretmimkd yize range and
retaine cl.es ared. usjing this .20, net hod can
be. aiedaaley bt Bor BRL bt bR BrHgE RthTE o ng
standard manufacturing equi pnent w thout the

(Fdi f fentulirtg ths filss particled fosin et dirchinaadi ng fine particl es.
In this enbodinent of the invention, the dried

©hr Bodin e Endtpi s fy W ST B RARE reeze

dried typically contain 4-5%free noisture to preserve
whetem therpdsds hela-filtdkddlanp deldanidifiedhndocoa powders usual |y
contain betmeen 1-3% free noisture. 25 According to a

ref nbod of . t nvent i
whgBE R I RO T arBeg MG eir et i iR e sparee
parncledeﬁtﬁé meﬂﬁdnﬁheﬂeslz(eaﬁl@ge ard WaNspPorteRibutied B mall theaNdrd Gediicing
tur content of 6% or |ess, said nethod
ngD ‘H@pm?ﬁ&slntrodu0|ng the dried material into a
CIFCUIt conprising: (a) amll for mlling the dried

Theadvahitagd of this @réf@@dd&ﬂﬂj@dfnﬁdn@ bEthe Méflod 00l GRRAAS is that coarse
PCT/ AU2007/ 000116, 11 (D) gﬁs C|rculator for
grag partigley are preared with Prf‘BFmﬁ’é%O ndhg eperseigray pacticlgs will need to

cotbnf ) sidiards rdread: ﬂﬁﬁlc%(alr ahe&ﬁgtehﬁ‘l%eﬁ%%&%sdgér FhiCdx@mpR! Soarse

entrained; and (C) a separator for separating coarse

graphga[rlilcbpaégclgq shppld theqferat @mﬁﬂqap@d)eg]ygl@tepié}@@ andr(gailic Association
whiR@ f)éc‘fﬁc%sa. rgﬁg%ac}f%{esﬁ By g 401d I(f@ﬁﬁ@d {31126 %159055. RARGE, grain

particles prepared by the method of the present invention are also provided.

For this preferred embodiment, preferably, the particles separated from the circuit are of a
size distribution such that less than 40%, preferably 30% or 20%, most preferably 10% or 5%
of the particles will pass through a 100 mesh sieve. That is, there is minimum production of

fine particles.

This preferred embodiment of the method of the invention could be used to carry out the

cracking and winnowing process for cocoa beans to produce cocoa nib having a low shell in
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5 (B) circulating the material to the mll; (C

mlling the material to produce particles; (D)
we@eoocod@eed ng the particles to the separator; (B)T/AU2007/000116

separating the particles into first particles having

the predeterm ned size range and second particles

having a size greater than tlde predeterm ned size

g ; £) LT vj he.first pacticl.es fromt
n SRR T SURLD Rl gl ht Sl BE RSB TbERL B
grindeg/cratker iff dis contesth @radditiohita gie usebethe nfdst dpprapaisteiseve size and
. -filtered and, dehum.di fied; and wherelin the gas
v1bPa|%§13v1sl RPER QP bqeﬂo‘i@{’%gﬂnd’r’l%‘éﬂﬁwtt h the speed of the
mll so that the coarse particles of the

Thofuestedigomdads vaiate foAp@auion dof it Qapsis, Uktar9supdl&ments and
& I,# theée[{ ore reducing . 15 production of fine

"qu%\r °dpeaod Hasdhengyanines o caverant o ecappisrediistion pknswder
oved brekdi ofiBAiAE Probdssdsiiiat bRdHaEs & Rfed propiaén Sﬁf fﬂiieﬁagléticgéfﬁl'éﬁ must be

. particles are prepared with a mninmo

sieyeg Qpandegiomerisd qr spesiin ygwar vakie @pplisationsn Porferably the particle size
f 164 ARG wWder ustd e Rt ' ! a8 ag ;

° pr ocessg)d%. For. .exan%{eé{hgié%agégtgcm ‘8‘%%@“35{#?%. agke%bé%{%il%?oetgess
thar; hefLimeshtand desrineistirementenicianbade Y ddratveizhOnTionprafece Gaasbitewill

h | ALl | 1fies a range of nmesh sizes

° r 0%4%5%@33%\870%%89%%8%6{&% 8?%‘?11535‘. Coarse grain
particles prepared by the nmethod of the present

The poyestar ey baprsseatedon mbley fatad It Wik betthadilypmeaéretob@ By those skilled in

' I bl the partj s separated fro
the ERRRE IO BT ERAR Mic a2t b GlTERBE B aCH Tiide Whitstood
thattahenie Qi ffarett binellads yfilRAY4ndra RBMer GDRberRiehRABIRLY IO, An
ente 3n of tt]e arti'é.c £ || .ﬁgss t hrough .a 100 nesh
SICSORINEIHRE 215%0° APREFAC reuse ASitHY Segpdriior Crang ipfestinal transit. The
entdricro@atirey it usaB$ applieil Ssipg Sh@lak@eheBEROMHITER inQlidd Rtulose,
gelt{l%? of the.invention could be used to carry out the
metRyISR 9 Chn derhieHr oM eﬁgefp%fé‘@ég 8r qngiheg signlar pibatarcerdgsigned to
deldyBEIER € OARGadiv D iR AMIcAG:. ' ’
) aiI%’CT / AU2807/ 0001161@%2 ni bﬂdg%éﬁwéﬁhdgﬂ Bg\%?ﬁgg%ggggéé?

integpgtionql gajeniinuhliqatian BH 76392 Heis aisp pogsibypiogadde yhecpuividedin other
deloFed EH1daBEIGLI1vERAGKERs FoR dbifY L ' a&%} ihQ0: L0 7 he
aﬁge ofa t he nx‘g%? ap?Jr oprlh‘uaet§i g‘ggﬂlé \%Jdérlﬂgghean 11t1\r}€|%gt}n§t ifgﬂlcany’
the delivensieme Wilbhprow ehenplpwithsehtiarinspetified fmidelayed rElease dose
forhd NS der is valuable for production of tablets,
° calpsu eg?quH;t ary supplenents and 5 foods. The nethod
has the advantage of easier and nore econom c
Accpq’d@ggj@taj sovpndfaspeotmfahe invention, there is provided an apparatus for preparing

particles having a predetermined size ranger from a material, said apparatus comprising a

circuit comprising:
(a) a mill for milling the material into particles;

(b) . agas circulator for circulating a stream of gas around the circuit in which the

material and the particles are entrained; and

(©) a separator for separating particles of the predetermined size range from

particles greater than the predetermined size range;
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over present grinding processes that produce a | arge

proportion of fine particles that nust be sieved out
wana7aggeoner ated or used in | ower val ue appl i PEI/AT2®7/000116

Preferably the particle size of the finished powder

used to make pharmaceutical dose forns such as

tablets, is not less than #80 nmesh and the noisture

cont Y on dr. [ he eferred, resuylt

o 1 R e 20y B LAl Bhnc AT A RS B e

end pagistes ofthe pprdeieninedsizdxang: as aah@drtém?(l_ttialbﬂﬁtmmqngfﬁby
ose skilled in the

It will.be readil.y understood. t .
ar ¢ TR RS i SRRl R s iS4 Pt e e
different ways. It will be understood that a variety
Acofrdidp i ethem tsgetndeltesinvdnitioh sthere angtodidedipaigsleDHaviloher
cipients can be used.. An enteri¢ coating may also
preld e’&ﬁ’ﬁ?‘f S TEge #’é%ﬂh‘&%ie[a'dflﬁ?@%@g?%fa%%l iR 2 GiFYihgpmprising:
intestinal transit. The 15 enteric coating is usually
(2)app! bedll G&innging tlendaechl b hedrleand may i ncl ude
cellulose, nethylcellulose or a derivative of either
b of these.or Fan ther sinmlar substance designed to.
®) gel af STCPIRIOL L SrtlatngA strepmiad Zpsypun B piscuitdn avhich the
et hedtetiblaind GidypabiRlddSRfert@idedadndci ted in
i nternational patent publication WO 01/76392. It is
al so_possible to place the powder in other delayed
© el e%\gf‘é’a@éclfiﬁ?ﬁéﬂgﬁf Parcles of thediredpisrmingd sire rangadiem pagticles
the gi¥Bdet thhiihe prddb@rmiR¥YPLisdahe; 20 the delivery
systens will however conply with standards specified
for del ayed rel ease dose forns in the USP 2000.
wheigip dhegas é"i’*’dn theseghis balapessh wigh the eeedof thetmhilirso thah theeparticles

of th&peiaMhHRY ;ﬁﬂicmrré‘ﬁcgésaré Q&nsp&@agq{uk D8ne B h{egelrbﬁz?ducing the

havi ng a predetern ned size ranger froma
prodygtign g despitsidsrie prsfiterminedpartialé sizcange.i si ng: 25
(a) amll for mlling the material into particles;

Britfeseri i(g,qﬁtgé'ﬁgl“]egtor for circulating a stream of gas
around the circuit in which the material and the

. particles are entrained;, and (c) a separator for
Figwgdds at ilugrasan ef emdlingmaghiae yed deeonsremboduneit zthe amgeation.
from particles greater than the predeterm ned size
FiglranGRow MR 2R0%E 3ARRURGT/AURART, |8l
gl{ he gas fl ow iyﬁ%t he cil. |re c@gi t H|%s béggﬂiégfohﬁ}%hc%er%%e%gm
suggfeopirarefiq the gastarlugar nilled gsapnding te thedfiventien in Example 3.
predeterm ned size range are transported out of the
Figlth Blshd e BVerade SAHE I\ RS R RIS LH A0 OFor RAT L) &5
g.out side the e(IJ‘Iae'(%i%r ed bart c g sl zé(% a?%ﬂsdgfor SO gl gfined
whitg spgaricgmparpeé et the ivhithsugenméediaoenrding 6y the iisepti@vin ddmple 3.
particles having a

Detailed description of a preferred embodiment

Figure 1 depicts views of a circuit 10 according to a preferred embodiment of the present
invention. The circuit comprises circuit ducts 12, a feeder and rotating airlock 30, a chopper
fan 14, and an extraction duct 24. The chopper fan 14 is driven by a motor 15. A
dehumidifier 18, hepa filter 19, and heat exchanger 17 heat the air to an operating
temperature. The heated air circulates through the ducts 12 as a heated gas stream 20 in
direction 22 towards the cyclone 26. The circulation may be effected by any suitable means,

such as a vacuum or the like, but is preferably effected by an extraction fan 41 attached to a

dust collector 40.
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25

5 predeterm ned size range produced by introducing
material into a circuit conprising: (a) a mll for
waorzdolziosg24 he material into particles; (b) a gaBCT/AU2007/000116
circulator for circulating a stream of gas around the
circuit in which the material and the particles are
entrained; and (c) a separaﬂér for separating
In (%@fa%lb dﬁéd 91%1%1‘191%2% feqqﬁlﬁrtﬁg & 1t§1hgt§ 15 @ﬁ%@eéd&f’{xﬁd rotating air lock
reater than the predeterm ned size
30. r”ﬁwgnatewdh 82 &i tmnsmae«gm;the cloappenfan hé whisreduis milled intol saredlet

eed of the
R I e BIFS SRR B e
gasQtitar® 20 tohtBe Wcldne tzb,ethabdﬁrdmdu&a mﬂseﬂd’tand m‘taldlgwhlvelﬁ 106 a sieve 37

(o e S edEr Bt PRI GRS o F g GTe<Big  f fegeraed

andddlibdtd ) SaktRlds @Readh tn Thd preigteFRmEd Sige 365846 rddire618€ back to the
enbodi nent of the invention. Figure 2 shows the

chogperfam 4 Yarrotating eivea3pd dhets dtret er anal ysis for the
commercial castor sugar conpared to the castor sugar
In em'dltioﬁ% RAGE S RG1L 928, iR d}ﬁ}éﬁé&‘tﬂrpﬂ dos dRMRIRr hill FHHIS also
hows the average particle size by mcroneter
eapabﬂa lof/pliog0ting acien@ete;mmmnmt af the sppylaiig ajilpake sugar
conpared to the white sugar mlled according to the
Ex,ﬂéggtlon in Example 3. 20 Detailed description of a
erred enbodi nent Figure 1 depicts views of a
circuit 10 according to a preferred enbodi nent of the
In qydesgaithe namweefithopresephinvertianunay Reonpreickedy Bndestipad: preferred
fon?;y fle e&)}%ﬂl aﬁeege)%%rrﬂ%gﬁlgﬁre%ﬁréntgg tPthé k&ﬁkvggggbogg;rﬁ&gg Q)@a[mples
is driven by a notor 15. A dehun1d|f|er 18, hepa
Exampledr 19, and heat exchanger 17 heat the air to an
operating 25 tenperature. The heated air circul ates
e ol e B 0 RS o0 G L B oy dor vs
invagigated ircthisesanaple by any suitabl e neans, such as a
vacuumor the like, but is preferably effected by an
kbgéégaction fan 41 attached to a dust collector 40. WO
/090229 PCT/ AU2007/000116 14 In operation, dried
material 32 is fed into the circuit ducts 12 via a
Driké &ddic Flakd: Catlixtfiakg 4e6% mogstkee 30. The material 32 is
transported to the chopper fan 14 where it is mlled
' r particles 34 in the heated gas stream
Chggkpgﬁgﬁzg?ticles 34 are then transported by the
heated gas stream 20 to the cyclone 26, then directed
Dusti Goligctbe edlisflova@dmvsseat i ng val ve 31 to a sieve 37

Test Method:

A filtered dry air load was established in the circuit using a dehumidifier, hepa-filter, and
heater attached to the air intake and starting the chopper and suction fans. When the inlet air
temperature had reached approximately 50°C 1 kg of dried garlin flake was then fed into the
feed and rotating valve located immediately after the heater at the rate of approximately 0.5

kg per minute.
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5 (typically a Sweco sieve) where the mlled particles

of a pre-determ ned size 38 are separated and
w@eoloreered. Particles greater than the pre-detBCTALIZM7/000116

size 36 are redirected back to the chopper fan 14 via

a rotating valve 33 and ducfs 12. In addition to

reduci ng particle size, the chopper fan 14 acts as a
Resigsimer mill which is also capable of pronoting

adequat e novenent of the circulating air |load. 10

of .t

TR B oS s S R by 8GR BEFk tuguen 20
meshcriren itrhiepred)fct mS$lhg Homgbe H)@smsh baeenni Rrbduce passiag deotgh the 20

he fo mtin a
medpgfrerpieaPl B AORRE sk S8 SERER Emiwed R Sroqi passing
thrqngh)dmdeo MeSlostFSn v@rsabmsumWesvvas 15 investigated in
this exanple. Material Dried Garlic Flake: Garlic
fl ake 4-6% noi sture Chopg[eli)l Fan: 17 Hz Dust
Col lector: Airflow 22 nmfsé@Pedy Test Method: A
filtefed dry air [ oad was established in the Circui
usi ng| sietkedizum di fi er, f1éd paSsing ﬂﬁduglheat er
attacped-to-the air i
and spction fans. Wien the inlet air tenperature had
reachpe g‘% Lipptoxi mat el y| 53¢ %ﬁeskg of dried garlic flake
was then fed into the feed and rotating val ve Iocat ed

i mmed) 26 gksh after the f(@%&;ﬁ%ﬁ%f‘hﬁﬁed%ﬁ%ﬁﬂ/ 090954

appro Lmat el y Q0.5 25 kg per mnute

PCT/ AU2007/ 000116 15 Results: The fi ni shed garlic
ConelusBy was split using a Sweco sieve into product

passi ng through 20 nesh screen and product passing

Thid hm@p&abld@s PrO0k thRshe $61hee Qeco{%ﬁ%dt%lc’iﬁe RASSRboh [V QpHE the

mesh screen but not the SCreen was

prOWi@Wé@urag graihpastrier Withe (et SIgrpfr'l%m@ﬁs sk prpdgcadiyidugindard

ik 1heBED to&0ogEN Was considered fines. Table 1
ml ﬁkge\ﬂegmeze % pr o/gﬁct passi ng t hrough

—+

Example 2

In order to determine the optimal operating conditions of the apparatus to produce minimal
fines and balance airflow between the returning duct and ascending duct, speed of the

chopper fan and dust collector were varied as follows.
Material

Dried Garlic Flake: 100 g garlic flake samples of 4-6% moisture were fed into the mill.
Finished garlic powder was split using a Sweco sieve into product passing through 20 mesh
screen and product passing through a 100 mesh screen. Product passing through the 20 mesh
screen but not the 100 mesh screen was weighed as finished product. Product passing

through the 100 mesh screen was considered fines.
Test Method:

A filtered dry air load was established in the circuit using a dehumidifier, hepa-filter, and

heater attached to the air intake and starting the chopper and suction fans. When the inlet air
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100 nesh 15% fines 20 nmesh 100% (85%is finished
product) Conclusion: This data provides proof that
wao b@7/ebkod according to the this invention i SPCEpERIZ000116
of producing a course grain powder wthout the
significant loss of fines pjpduced with standard 10
mlling equi pnent (40 to 60% . Exanple 2 In order to
templerhtarertiad ecatine apploximedtelp PTG 1106 gmoamgles bHdsedadarlidfake was fed

., apparatus tqQ produce njnimal fipes and, bal ance

ino 3P r S ekttt Eon el Mt ale i oend: ng duct,
speed of the chopper fan and dust collector were

Dusy 8bll&tbr3peddobd Hws. 15 Material Dried Garlic Flake: 100
g garlic flake sanples of 4-6% noisture were fed into
the mll. Finished garlic powder was split using a

ResélSco sieve into product passing through 20 nesh
screen and product passing through a 100 nesh screen.
Product passing through tipgpe@ nesh screen but not
the 100 nesh scr i as finished product

Product passing| 20 thro%gh the 100 nmesh screen was

c SHRIRPEF Br Bzpes. Chopper fRB (Y.  |A Kipished Bepdyey |aj Fines

'0ad was establ{shed in the circuit using a

dehum difier, hepa-filtegp, and |heater @it ached toygohe

air intake and starting the chopper and suction fans

When the inlet air W 2007/090229 PCT/ AU2007/ 000116

16 temp&tature had reaéked approxi mat ef§7%50C, 100 2B

sanptes of drieg gartic ftake was fed—1mto theg feed

and rotgfing valve |ocgaimd i mredi at el ygafter the {7,

heater. Dust Collector Speed: 50 Hz Results: § Table

2 Chopper fan (Hz) Chopper fan (frpn) Finished Aroduct

Fines 37 960 70% 30% 15@ 1124 76% 2398495 1400 83M%

179%

32 1800 85% 15%

Conclusion:

This experiment demonstrated that the most efficient settings to improve efficiency of the

mill and reduce fines was to run the chopper fan at 1800 rpm and dust collector at 50Hz.

At these settings, air volume measured was balanced or the same at the returning duct and
ascending duct. Without being bound by theory, it is believed that balancing airflow reduces
production of fines in the milling machine by reducing cavitation around the chopper fan.
Airflow measured at the ascending duct was approximately 760 m/s which appeared to

improve efficiency of the cyclone.

Example 3

The following example demonstrates use of the method of the invention in industrial sugar
manufacturing to produce a fine grade sugar product with increased control of the particle

size range.

First, commercial castor sugar was analysed for its particle size distribution. Thena 2 kg
sample of the castor sugar was processed according to the method of the invention using the

mill shown in Figure 1 using an airflow range from 20 to 30 m/s and temperature range from



30 1700 84% 16% 32 1800 85% 15% Concl usion: This
experinment denonstrated that the nost efficient
w@edaoriongso t o i nprove efficiency of the mll apdI/AB2NeCe00116
fines was to run the chopper fan at 1800 rpm and dust
collector at 50Hz. At these settings, air volune
measured was bal anced or thel’sane at the returning
b & o
5 (8 S o S L o O e 08y S emporature
demﬁndnig a.:lpwrmhe oktefinlnesng milleAe For dxaimply, Wh@hmdhng)wgaeuhmg the

Y e o, 5 FERRGun F 0 es er

ﬁltaﬁﬂaﬂmeaﬂiatsmegaﬁpr ove efficiency of the cyclone.
Exanpl e 3 15 The fol | owi ng exanpl e denpbnstrates use of

e nethod of the tlonl strigl sugar
& 0 P RR B e e aByse e B atord s s
Anwiyteltte B ISEARAANPuberitetto ht aiplitie 3man for D enimBész @he 893@les. are shown in
tbgi:’; commerci al castor sugar was analysed for its
ablesPPPdte size distribution. Then a 2 kg sanple of the
castor sugar was processed according to the nmethod of
the invention using the 2520 P shown in Fi gure 1

Tedf| N0 Weteddal 1 OW range Tr omMwdioHtQhatd offrlctiie, wt %
tehperature range from WO 2007% 090229

PC/ AU2007/ 000116 17 5 to 50 T. F{acpgnsﬂg{ned that the

mil can be ru o~abott —th
R NP P S P 157 L, Tow

U
tepperature depending” Uppn t er
For exanpl e, when mj|l |42fig{ s2f§ar; ag3 ng t he| met hod of weight of
th% present invientiadn, anbient |tenperature¢s woul d be i
used and dehunildi fied, hepa filltered air|used |as t hefractions,
gab. 5 A 100 g sanplle of =ach material wa then %

Y n 1t f e Heve rarcet
TAn Fx BB EIN @Jﬁg"va?ﬁ%tt?ggt I Moie |5 0ml 054
fO'Czs(ﬁorr&ugmt es.| The [resul{s are shown in tabl gs 3 afmd

et ol Adbs o~ lat oharla ~Ff

A—Table—3—Testiivht &t etght t actHon Wik
2%{%?%? $%ns, gm 925 2890- [ 175- 5006 325%9 8703 |o k| 9851
Tot Stgar, run for 5
min, 80%
produced in 3

min, using the

present invention
Table 4
Test Material * Average particle size by micrometer, pm
Fractions, pm
>425 | 250- | 125- | 90- | 63- | 38- | <38 Sample
425 250 125 90 63 before
sieving
1 | Unprocessed 465 312 196 120 82 - - 432
Castor Sugar
2 | Castor Sugar, run - - - 110 72 31 23 74
for 5 min, using
the present
invention
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425 250 125 weight of fractions, 1 Commercial 30.51

50.84 15.59 0.8 0.7 0 0 98.44 Castor Sugar 2 2 kg
w@2B709029 0 0 33.59 23.99 37.53 3.40 98.51 Sup@&r/Au20IM000116

for 5 mn, 80% produced in 3 mn, using the present

i nvention Table 4 Test Nhterig * Average particle

size by mcroneter, pm Fracttons, gm >425 250- 125-

9@ Aﬁ&age&&ﬁlc@ze%ﬁmbﬁmeté%a@&@ hﬂsa)'éer%ln@e% ogﬁit@%esugar/parafﬁn

V|ng§ﬁ Unprocessed 465 312 196 120 82 - -
b 2 Castor Sugar, run - - - 110 72 31 23 74

for 5 mn, using the present invention WO 2007/090229
Fig@a? é‘li.dﬁx@ﬁﬂe/@@ﬁgé.ﬁamdﬁ sfze by AN@bRger falykisThehs b@rﬁm@%lal castor

m cr onet naI si s has _been carried out at O.
soli GRS T s e UG ey barcausy Gk aesge particle
siR\fef @Gl@fr@@fohhﬁh%w%‘a@ hedp 0 BEPETRLES. ’?ﬂlﬁé gr%rcle sﬁ% for the

conmerci al castor sugar conpared to
ungieyqdsgmples Hiag ridgrmdon the uaproeented @&\Stoflshgaramé ﬁagm for the mllled
caRfdubsil € 5 size for each fraction is shown at the top

of each columm. The average particle size for the

unsi eved sanpl es was 432 mfor the unprocessed cast or
Segenylasonamerciphwhits febined $nganmvas| apalysed for its particle size distribution. Then a

10 kg sample of the refined white sugar was processed according to the method of the
invention using the mill shown in Figure 1 using an airflow range from 20 to 30 m/s at

ambient temperature of 23 °C (intake temperature 31 °C; outlet temperature 36 °C).

'A 100 g sample of each material was then analysed with a Fritsch Vibratory Sieve Shaker
Analysette 3 SPARTAN Pulverisette at amplitude 3 mm for 20 minutes. The results are shown in
tables 5 and 6.

Table 5

Test Material Weight share of fractions, wt %

Fractions, pm

>425 | 250- | 125- 90- 63-90 | 38-63 | <38 Total

425 | 250 125 weight of

fractions,

%

1 Unprocessed 89.21 | 997 | 0.65 0 0 0 0 99.83
Refined White

Sugar

2 10 kg Refined 0 0 0 13.95 | 28.84 | 48.90 | 1.39 93.08

White Sugar
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castor sugar. Second, commercial white refined sugar
was anal ysed for its particle size distribution. Then
W@20020902¢0 sanpl e of the refined white sugar waBCT/AU2007/000116

processed according to the nethod of the 10 invention
using the mll shown in Figure 1 using an airflow

range from20 to 30 ms at &hbi ent tenperature of 23

C (intake tenperature 31 Cr.giitd et tenperature 36 C).

A 100 g sanple of each material was then analysed with

TastFi i t SMRteviabr atlory Si evé ASiesiee partisfecsizgdtmier@neBRARNAN
Pul yeri sette at |anplitude 3 mnfog;régi%’%es. The

results are shown in tables 5 an able 5 Test

Mat eri al Wi ght [sbazse [obsd-r aDctzsons,ggy\f Y- “rggzt Dg@gé) Sample
p. m>425 250- 145- 90-f 63:90 38-63 <38 Tot 3 4p

125(wei ght of flracti qn§,§51ﬁ U ocdleld %9.|293 9] 97 before
0.65 0 0 0 0 99./83 Refined,Wite Sugar 2|10 kg sieving

Ref{ned—0-0-0-13.95-28.84 48 90 1. 30 Q3 .08 \Wite
SughPrRiesesEsd7/ 040538 PCFIAUROSH d00116 19 [Tabl b 6 619
Test RMatcgwWigle X |Aver age particle [size |by mijcrongter,

gm | Fractions, gm >425 250-|125- [90- 63- 35;- <38

SanpP¥ 425 250 {125 90 63 before | sieving ]
2Unprocersmdd 631 373 230-- | - - 613 [Refil nedy Wil {§ 43
Sug a'i)‘!hi‘ce Sugar

* - Average particle size by micrometer analysis has been carried out at 0.5 sugar/paraffin

ratio (weight).

Figure 3 shows the average particle size by micrometer analysis for the commercial refined
white sugar compared to the white sugar milled according to the invention. The average
particle size for each fraction is shown at the top of each column. The average particle size
for the unsieved samples was 619 pm for the unprocessed white sugar and 43 pm for the

milled white sugar.
Conclusion

The above results demonstrate that a smaller particle size within a narrower range compared
to commercial castor sugar, can be produced using the method and machinery described in
the current invention. For example in excess of 95% of castor sugar milled (Table 3) was
between 38-125 um which was smaller than commercial castor sugar of which greater than
30% had a particle size in excess of 425 pm and a greater distribution of particle size ranging

from <425 to 63 pm.

The word ‘comprising’ and forms of the word ‘comprising’ as used in this description and in

the claims does not limit the invention claimed to exclude any variants or additions.

Modifications and improvements to the invention will be readily apparent to those skilled in
the art. Such modifications and improvements are intended to be within the scope of this

invention.




2 10 kg Refined - - - 52 61 31 18 43 White Sugar * -
Average particle size by mcroneter analysis has been
we@anorjogd2out at 0.5 sugar/paraffin ratio (weiBEI/AD2007/000116
Figure 3 shows the average particle size by mcroneter
analysis for the commercial refined 5 white sugar
conpared to the white sugar #11ed accordi ng to the
i nvention. The average particle size for each
THelcBfhb @E'fiﬂiﬁgﬂ@%exﬂfonta?@ai floR§: each colum. The
average particle size for the unsieved sanples was
619 gmfor the unprocessed white sugar and 43 gmfor
1 the A pichbeds %F;rﬁlgwgﬁres ofRPrelitteindied $2 & BPAR0d
results denonstrate that a smaller particle size
Wi t ¥PRPESIngr r ower range conpared to conmercial castor
sugar, can be produced using the nethod and nachi nery
descniybed . : ' - Ear. exanple in
excaed o Ry bR GG RN SURIH Aol "3) vas
bet ween 38-125 gm whi ch was smal |l er than commerci a
cast or sf@ar of milhoemiljnetheeraterlshinto g@%slead a particle
size in excess of 425 gin and a greater distribution
of parti glye si r i / T .
word ° cog‘ib)ri siaﬁ ° cgﬂgét?%froﬁéﬁ%l?J@ggﬁ\f\%arﬁ%w%%%ﬁ%g iﬂ%?&%"““ n
as used i n t hiwhidethe magriabandghelparticles 4re eotranads atbe s
not limt the invention claimed to exclude any
variants or additions. Modifications and inprovenents
to the i f®ent i%wpeptor fosscnaedial Pyrtiglep af ®a prerdetarined size range
skilled in theoRphrticies!EBateDEhd 1he Ppbd-QASARA size range;
i nprovenents are intended to be within the scope of

t hi §B20 ichv@aeQRe mWB Q0 HQM229 PCT/ AU2007/ 000116
20 The clains defining the invention are as follows: 1

A nethod qf. preparing particles, of a predeterm ned
Si zékyanﬁg{l?‘ﬁéh%?tﬁ%%m%ﬂ?ﬁﬂi@ﬁﬁ S> (A) introducing the
material into a circuit conprising: (a) a mll for

m | (Dyg theulsmioand prtidld 0 tRadepielogs; (b) a gas
circulator for circulating a stream of gas around the

circuit in ich th terial an h rticles are
ent r b n eaepagﬁvgg the partleclersr?nto first paratLlc es E’xavemgg ‘Sle predetermined size range

and second particles having a size greater than the pre-determined size range;
(F)  removing the first particles from the circuit; and
(G)  circulating the second particles to the mill for further milling.
2 The method according to claim 1 when operated continuously or semi-continuously.

3 The method according to claim 1 wherein step (E) includes sieving the particles in a

sieve to recover the first particles.

4 The method according to claim 1 wherein step (E) includes separating the particles in
a cyclone.

5 The method according to claim 1 wherein step (C) includes chopping the material in a
chopper fan,

6 The method according to claim 1 wherein the gas is hepa-filtered and dehumidified.



(c) a separator for separating particles of the
pre-determ ned size range fromparticles greater than
wa b@7pve2det er mi ned si ze range; (B) circul ati neCT/AB2007/000116

material to the mll; (C mlling the material to
produce particles; (D) circulating the particles to
the separator; (E) separating the particles into first
7 par tmhﬁe&h&@wc&an%h@pmﬁﬂ%@fem fReQasSik &8 iange  and
second particles having a size greater than the
re-determ ned size range; removi ng the first

F
8 Bar t Thenaethad asppnding te plawsy i ,hergiﬁzjthe g)s is pendifioned trgmetale the

secqnchdP@dstdrtleSRatt it he m 11 for further miling. 2
The 'net hod according to claim1 when operated

cont i nuousl%a or sem -continuously. 3 The nethod

9 accolgimghadrceprdingitd claine t aheres thp mafyial is s¢ledesiran dhd grgup
t he -1 Cl Iy . Si Qr Ver. LI .
par (O el f Sy Aok bVl CEEREl hierid Slipes g milk
st epofME}rsion ektrabéss lastopraandtnnintprashieerpefr ti cl es in  a
cyclone. 5 The nethod according to claim1 wherein

step NGl C ' he. material in.a ch er .
107 e Bl O b CRRP WO P S B Pl

I S heperidl hhtieg e chodshde detentbflé%oioe thss,\$d 200H0d090229

PCT/ AU2007/ 000116 21 7 The nethod according to claim

1 in th i 5. ir. 8 The. nethod di
o s mitt iePE e sl e o A TORBEoRE ot ch © he

properties of the material. 9 The nmethod according to
claim 1l wer eiamiilfer miliey thalriedmstetigddhedoisopartities;
group consisting of garlic, onion, horseradish,

cocoa, frut and gra tr.ac sugar 1]k ers . .
or extr aéws, I%a\%f‘lts %%%Rag%r 0%‘&"%‘&%&%%‘%%%8@“ ﬁ?ug“?%fﬁ@&t n
of preparing odielsthe pa¢d matkes aad the cpase pireElsd 51€ Entsdided; and
range fromdried material having a noisture content

of 6% or |less, sai t hod: .(A) introduci the dried . .
material Fhto aageﬁr?qgﬂ@f 3688%§$ é‘?aﬁsé’:paft ©s ?ﬁﬁelﬂre'f‘ﬁiﬂmmed size
mlling the drigd ol gifiicls dredier thaaths BreRidiintled Size (d)e;

a gas circulator for circulating a stream of gas

ar O%ﬂ)d t tEzlercu Iatrilg:gutilé mla{c]:rial to the mill;

(C)  milling the material to produce particles;
(D)  circulating the particles to the separator;

®) separating the particles into first particles having the predetermined size
range and second particles having a size greater than the predetermined size

range;
® removing the first particles from the circuit; and

(G)  circulating the second particles to the mill for further milling;
wherein the gas is hepa-filtered and dehumidified; and

wherein the gas flow in the circuit is balanced with the speed of the mill so that the
coarse particles of the predetermined size range are transported out of the mill

therefore reducing production of fine particles.



which the dried material and the coarse particles are
entrained; and (c) a separator for separating coarse
w@asoriogid2es of the pre-determ ned size range frp@T/AU2007/000116
particles greater than the pre-determ ned size range;
(B) circulating the material_to the mll; (C mlling
the material to produce part%zcl es; (D) circulating
11t he MefbdikddRcdink RECISBPAT #hGEin tﬁe@rie?l%ﬁ&‘% i £ 8Emoisture
particles into first particles having the
pr eERERtALOEROPSBe  range and second particles having
a size greater than the predeterm ned size range; (F)
121 ek Rk i S @l . the. el hci t and (G .
O o R R el jnsHhtdelehinea
f ur SHerange larg ofg; size distsibation such tigpadess thah dp%-dfithet purtirdesanitl pass
dehuwmi di:f 1 ech - Woerein the gas flowin the circuit
i's g%g%}{:éegﬁ)wm?sﬁ%%e&g speed of the mll so that the
coarse particles of the predeterm ned size range are
13t r ad$poretted agenrdiog to diamni2] wheréih dese ftan @0vasdiled fgticles will pass

pro o) fine particles. WO 2007/090229
PCT%%OA;}(SJGB@E@GVQZ 11 The nethod according to claim
10 wherein the dried material has a free noisture

14 conflbemetfod@Rbmding esdaim13 Wikeeimbish tn SeCENEY Ptiéles will pass

cl aitrpé)%oa mber ein. the particles having the
prec}]e er it ned Y& r ange are of a size distribution

such that | ess than 40% of the particles wll pass
15 t hr Gbgmethod GBcardistosilamel0 viRrelh theltRich aehterRe RIsEOBd frOm the
il

claim 12 wh reiP | ess t han 200/,%f the particles w
pas S0P RPBUGHEST 59565 RBIOR, Myrisgaclishy aoopheHandamepe extracts, sugar,

ac C afihipdgrde ot batiadts LactwiReERIR bb@Smdinidfr& hlort he
particles will pass through a 100 nesh sieve. 15 The

met hod according to cl ai O wherein the dried
16 mt EPiaRPAFYS g% PlptEs H%"_&ﬂq%%]fﬁ@mg@rpé%ﬁﬁt%%d skef g fiom a
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(b) a gas circulator for circulating a stream of gas around the circuit in which the

material and the particles are entrained; and

(c) a separator for separating particles of the predetermined size range from

particles greater than the predetermined size range;

wherein the gas flow in the circuit is balanced with the speed of the mill so that the
particles of the predetermined size range are transported out of the mill thereby

reducing the production of particles outside the desired particle size range.

17 The mill according to claim 16 further comprising a sieve to recover particles of the

predetermined size range.
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