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WD 2006/ 102208 PCT/ US2006/ 009971 GRANULAR SUCRALCSE

AND METHOD OF MAKI NG | T CROSS REFERENCE TO RELATED
WO\RRLI1IQ208 ONS Thi s application clains priorityPOf/UE086/009971

Patent Application No. 11/084,444, filed March 18,

2005. BACKGROUND OF THE I NVENTION 5 High-intensity

sweet eners can provide the sweetness of sugar, with

various taste qualities. Because they are many tines

sweet er than sugar, however, nuch |less of the

sweetener is required to replace the sugar.

Hi gh-intensity sweeteners have a w de range of

chem cally distinct structures and hence possess

varying properties. 10 In order for a high-intensity

sweetener to be conveniently used for dry bl ending

and tableting, several criteria should be nmet. These

i nclude good flow properties, little dust fornation

during processing, absence of static electric

pr obl ens, GRANULYR SHCRALASKRI AP METHERGPh MAGINEdITose

(1, 6-dichloro-1, 6-di deoxy- R-D-fruct of uranosyl - 4-chl oro

-4- 15 deoxy-RrosIkiERAAEL D FANATENAPPLIEATIONS
hi gh-intensity sweetener nade by the sel ective

chlorlna lon of sucrose.

crystal I HeaP '6%%?'8%50%'06 Wgeér9 daﬁerﬁt@pl'ﬁﬁ @ ¥ m
11/084,444 FilghMardol 8205 n wat er, et hanol, and mnet hanol

and has a negligible effect on the pH of sol utions.

Sucral ose is freBAEKERPUNDIQF THE IMENTAPM of

needl e-li ke crystals resulting fromthe fina

puri fi caj ?H’nnt‘%ﬁsnhh@wégt@ﬁ’é@t:alﬁifat’tﬁ/ﬁdesﬁﬂétsh\fé‘étl‘ﬁess @F siidlrf Weth
20 formo m croni ze product produc

varioh a8HS VRl <P ST A b RO RS Eer e an SUETargug ="
mudhNlegd bihigle sectdiRses feguITed tdyepldcetthe sodar. beighgni@nsity

swelgﬁﬁrgug El at% sz e! 'La%ﬁﬁon?%hgs\bglgpggﬁﬁﬁfg d@ﬁﬂ@s Qﬁnd ﬁ'\gﬁce possess

vary3ag puifed0ed. 009971 2 encountered in handling any
particulate material, including flow and dusti 9
i ssues. InTardsr foa@umh:ergemsﬁtww@wé%@ewew%“%t Yoised for dry

bleﬁ’cﬁl\%‘é‘nﬂ @alﬂ@tnr’ﬁ@rs%\/é\lal aRlik %ﬁédl@fb‘é metSUM%BYntﬂr_deT@iFod flow

ProgeriiRsy lg;ge éiblﬁb QgﬁaH@REHE?%P%géSﬁ%‘gn Iggﬂc \S(%t]lcdaectrlc problems,

andggadiLtheshanadal Bigeagthout er surface region thereof
conprising solution- coated sucral ose. |In another
as pect $uealony Ehidich|proolb diideaxy rfePhisdctefurpnasyhiftipro-4-

deogp—%ﬂg iaﬁa&B hSLifg) S UGHiGH- %@ns@rﬁvé@ém%éd&cﬂwmel&}we
Ing startindg particles conprising sucral ose and
chl¢1‘a\nt||qg of sHese. Sucralose is a white, crystalline, ndonhygroscopic powder in its

pure form. It is highly soluble in water, ethanol, and methanol and has a negligible
effect on the pH of solutions. Sucralose is frequently sold in the form of needle-like
crystals resulting from the final purification of the product after synthesis, or in the

form of “micronized” product produced by milling the crystalline form.

Commercially available sucralose in either of these forms, by virtue of

being a particulate solid, may be subject to some of the inconveniences commonly
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10 val ue between 5 and 200pm on a fluidi zed bed; and

b) applying to the starting particles an aqueous
w@anobileizes gr owt h m xture conpri sing di ssol vedPCT/US2006/009971

sucral ose to produce wet paticles conprising solid

sucralose wth a layer of aqueous sucral ose thereon,

whil e sinmultaneously drying the wet particles. 15

Steps a) and b) are repeated as required such that

encoi,lﬂtg %ﬂ? i fi mP S? oo/art?cgjeag %?Aﬁalmﬂcmﬁngoﬁoﬁ YA Qilugﬁﬁg isBues.

e aqueous partlc e
Thusg pdvdtriTes rxtruase ar@lal vﬂmlmseﬁvwﬁ @\IC@-‘*mﬁ‘:Ea ICRliFAiess-

FIGS. la and | b are photom cro ahs of prior art
sucral ose crystal §Y R@fIQ’S—ST"”Ezg| are

phot om crographs of exenplary sucral ose granul es of
this i nuesid agpecttESinvdationgradideargamiios ooinprisigg aptrslose,

eachy 3B YORL ea O SR 1 R AR aind &juon

coatédistdrelosexanpl es of sucral ose 25 granules of this
invention. FIGS. 5a and 5b are photom crographs of vyet
f ur t her IreRaeEHEESRECE tQﬂ&Vﬁﬂﬁg%p@”&iﬂﬁlaeg‘eH?gOdt jRgeparing
gran'u[é‘éec@];ﬂ B VI 2004, 102208tH3E Thdls@406/ 009971 3
DETAI L SCRI PTI ON OF THE | NVENTI ON The present
i nventi e§1fldi@ﬁh@smtuwﬁarableseempnma'g oG apeaand| fegingaandso

valug 1gesse .anggogak' nrﬁ ?lH%tEegrb%H“Laﬁg’ The term

el’n neans particles that have

been fog, %ggm’n Al Zﬁ‘ﬂlelétérgﬂ BRI RBPIRIBES pattitld @r‘oﬁ/th mixture

process, ose solution is coated onto sm

compeising elissgIvafl GUETHOSS 6P PEIRUCE Yeb PR S NRMFNGT U, S&Qai‘%?e

withA l§Er St R8s EBEHaRBe ERIEEH, WG difaltateduslyosgingTihe svet
process typically results in granules having a
partiqgss ace that i s snoot her and rounder than that

provi de al ose | I f o
pur pose%t (:Fﬁ; rgﬁeatgcll'léﬁ%%ﬁ%ﬂ éucﬁ %ﬁ%t K¥tween 5 and 100%
of apotatwetghdf etlcrahpeatn Mrahwgels mgglﬁgﬁ@fyghg @Auegus particle
groﬁﬁ'ﬂkwl i Joarticles may also occur, with the solution 10

coa 'Sucral ose bi ndi ng themt oget her. The granul es

typi cal 'y haveggeghddcpipTioNapRTHE @RAWINGSIUST | Ng
t endency, good nechanical strength, little tendency to

gener at 1662l & anél18cire photohatcrggrapas df anoepltta;bt@lose crystals.
storage stability. The granules typically contain
(ot her tfa@s. Pacod 2braat eHotwniigographs af ekemplargeugiplose granules

I nore typically at |east 98 wt% and nost
°ft'?¢"ggf5‘§eé‘??§ at least 99.9 wt% 15 Sucral ose granul es

accor di nggk034 RAdiIBVERHhed B gRPhETof ABNItIBhEGexemplary

sucralose granules of this invention.

FIGS. 4a and 4b are photomicrographs of further examples of sucralose

granules of this invention.

FIGS. 5a and 5b are photomicrographs of yet further examples of

sucralose granules of this invention.
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Typically they will have a d50 between 100 and 1000pm

in size, as determ ned by screening, where d50 is the
wore@icam2gs anul e si ze. More typically, the granedEESENE009971

within a nore tightly contrdlled specific range whose

limts depend upon the particular application for

whi ch the sucralose is intended. G anules having a d50

of 100 - 300pm 20 may be particularly useful for dry

m x appl i cat VG 300 -
1000pm nay blé@fé{}.gﬁ@l%st% a%ﬁ‘fﬁ@ A;Fbﬁ\letl 18k
applications. In one enbodi nent of the | nvention, th
gr anul eEhehpresent idgentiset digdiasea gucralege SODIRING 953 Mes, 3R

proc sgs ?rﬁﬁlﬁglil EMch Yeehids, 'Tﬂetté\"hl\ @éﬂaﬂglea'pFHslu‘s%HIh@@n means
ose %§anu és accor dj ng i nvent

partit:lyamaen hayedgen fermagd 2 2 salyEpn Q@R/&%@Feﬁsh efﬂuch‘é?rﬁ{ ggessr @
sucrfl8ssSsdilisigltoatethoriisaeliecpartidlos a28 tiagpodlverstnt svhpprated to

provwglrj{pd?l}t??%g?r Odggfoar&'ﬁf%aum IE% éucfra%% r?ﬁ?%&o%@?%@éﬁy results
in grsualealhasneg reeslefage cbatds ﬁgwpther laed |rﬁbmqr itoan Fhatiypyided yhen
sucrgioséals IJ’GEIXQ'E%”%E*?P&E Qé%s%rphhﬁ!:aﬁloﬂ %@cl’dé§ﬂﬁh@éltheq5mductlon of

rel ativel 5 @1 nd .
neat\ﬁ@pgalcpﬁet tAqglqmﬁ@'OBrOf amatier %W'ﬂ‘# H@Y&j?‘i 'ﬁ'& SFa©
coatb&kadrbived lﬁlr{d‘ﬂ% {HaRg tdyeBitr! Thdigasmiles typidaly hlaae igood b

bt By S SHER Shf bP  Ry
genér;md statit glekerschiangm ahd Z0cephmizle starage stapllicwnl Tpe oeailes
typlti:allg co%lia?rg ﬁ&ﬂeratﬂg%qp%rga)éﬁroaﬂ@lsgﬂ%) at le@st Q@Wt%t ardWse, more

under an Ical mcrosco used
typnmmtmeast R8 vgtf/arﬁﬂcbmpéwgpﬁalﬂ\satt'sﬂ%?gag wtﬁ{% Iength of
t he WD 2006/ 102208 PCT/ US 006/({}?2 71 .4 Ion% fan size.
di mensi G¥cEHoserEapyIsharQrding & HifenyeiiRd BPYiPE §FRLY
Typ@élﬁaﬂ@stwnwdb@ ar@@semmh €00 aind riioglop mainglizs atscdetehmlned by

d
screpalggt W“lﬁlﬁ#({l&? 25}5 %rf?nrggglg ﬁjei 59?6 oﬁéggyprzi‘&ea‘ﬁghg‘&oﬂ%nuléé are
withtin a maareeighsllyi costrofied mgcglcanugeeghme im|ts depqzﬂ;bﬁ@qrbque particular
app@&?noﬁrf&dwﬁ&nttﬁQQ&rta SQ% M?é'nﬁeﬁ r %@arﬁ&l@é’\hé‘\gng lésdéélbf Y00 - 300um

pical crystall
mays b paltiss @rigrusaiud f‘b’rﬁrié‘ai‘x@llifelﬂ%t@g% Wil tose dik il PYO -

1oohﬁ|\ﬁ%E!ﬂ%e rﬁé@@u&ﬁbl@ffoﬁ ebiting dpplicalonsddniong estbmdagent of the
invardaa 1 HE B er S aeerh R0 Rt ROubephd 458 o Bspeciall
useful irdltabletmigrappiizatidrise Slustoseggrandes baranding tpithdinyggtion are
typlgﬁl oc'cﬁttﬁgt y Iter \Yl@%tdfglﬁ@h cg?n%t sZ %ogbﬁgﬁpm@l@een The

ose conp ons 0 I nvention t%/sg tY
apphcrch]tb haveefmn@mtbnit prodBe rp?@irs@rWSe@qurr‘;fﬁﬁe'éP'M}‘UC it dust
durﬂ%l of this invention have a bul k density between

0 an OO g/L, nore typically between 600 and 850

g/L. Ty DCEtféahlaYed suEleb®OFRde gtanding to alie onvetntign isotypleally of a
i nvention

relawtv%y IS P@;Ellc@aﬁqeydl lté'iﬁ\wgglﬁ,o%tn%gé % ?ad)ﬁ\gl?rbfgjelggé{?%r&e
partideabhe vetyaittie tfipies st dustpfvithibe pertgplesrhavitg @ selptiygly low fength
to ae %Qte@t(%/@' 8T & PIHEH & RS gl MesdSt FredJhetbetothahesum
generally have an L/D ratio of less than 2.0, typically less than 1.70, and more
typically less than 1.50 on a number average basis, as indicted by inspection under an

optical microscope. As used herein, the granule length is taken as the length of the



10

15

20

25

30

during storage and exhi bit good fl ow properties. For

exanpl e, typical sucralose granules of this invention
whawe/182208ngl e of repose between 200 and 500, PGT/ES2006/009971

typically between 250 and 360, indicating very good

fl ow characteristics, when neasured by the nethod

used by Sankey, US 5,932,720. Simlarly, high Flow

Rate 20 Index nunbers are typically obtained with the

long%sq:ccfn%egsc‘gn %F ﬁ%(%l%‘%l.]@f aﬁ@'tl‘?e &IQ%% Hifthe ?%at&%%ﬂh@geasurable

e€§ “section. e coefficient of
at rightraraiasce the lqrrg@sgdmmrlsw@sz@ew‘%ﬁ uRdes thaJIRTOSERPe. Al least

part%Hg'éé‘la?é@ulgﬁﬁfHél fe b §%‘bb(‘cﬁb}a\étér%ﬁ§s b g?rE%les of this
I nalcatin

th e part are o
lnveaﬂcpq,ép?npgq%t tq-_r}ﬂs t&ﬂea@g@ﬁ’e%—?lowm% UISH?/IB'n%’ttﬁ{ |n¥h|s regard than
typic0 efystatlirenductdlose/ar inadrorored suceslogkefwhi@dadditiormdly have the

oro bovgﬁmglen%ggpon%g(esq?&{ggyst&g gnt A |l ow coefficient of

provi'de good flow properties. It

Wil | EFﬁQ%F%ﬁP%%@%uE’%IOEQ‘BﬁPa&E‘s SefisNavehtitbhd tdbé F&und or

art tha roperties and resistance to cakin
beadefibe it ShrgRGId, A8 PEFL 4860 T HHTAR G CARYMEAYS FRITGProblems
assoeheey AfthBhishtihar ﬁ'h@SﬁzedTbn%dlEtanIHeeﬁlcﬁa’lﬁsﬁJaedpdsytldnb@f this

hod I lid, b
invegRpt By S et THET RETEST o or mo ol | ove. o
d
voi ds i chal&i1 H(L.lg%fﬁp%{& Hs(ill\\%%tioﬁrh%vé% Bk Hbﬁé'i@rbéi‘ween

S|gn|f| ose
400 padt900| gL sope bypickdly biepwesar@qQcand PG aflh ’ﬁvm%'r/esucralose

graflfY ?ﬂcefcrlg%% ﬁ%oiln\/@l%o?lqgv@laol%ﬁbst@% cobdnk b@ﬁvé@ﬁs@ 05 Eﬁd 1.0

I n det al el ow. Alternativel a les. ma
WiSky ThOIEHAPICOPCRESEN et NG Or e B s dHts M SRR o B
gramfesid tASS UL ¥it foitomd dodterpabs hihess (bGPXde/d%V\they resist caking

2006/ 102208 PCT/.US2QQ6/ 00997
e o N
graiSuedhofithis ingérmson havedart andle pfvaphes betheea AP andgf0°, more
typléﬁg t?ét\glégn %ﬁg %qdf3r5@ nEIIEST 9 QY Ny B W &dr§cteﬁ§kc@t WH@I‘. y

he sucra osgggroduces brid P %w?
mectsnéeclstmarheemeﬁmdtlﬁ@ri@y SapkeY.dée s Fige’/ 40| PImi r'é{t iggsriquy Bate
Indéi‘ﬁ@rh%éﬂs@r@'tyﬁ@&@e&tgfﬁbw thB%UtraB@étgréiﬂuﬂés o this laue’ftlon as

et e a5, o 3Ry bEVEIBY o granvte e

of tRé tdwehtlmsmralbhegmlmﬁs qmlcalVﬂ@sg:hhn 86%, hedlpatomﬁd‘l[at the
par{] igl8s ar %eol} HUQI iia?rg\ljs Y J%g% os@sc'oﬁéq sdﬁﬁ}@ﬁ%rp%oéﬁﬁ@lent of

Ive a sen part br eak a e.
vanlvsghamas:@fmesitlnéhgﬁhowmnbmqq %q'ré(eV§aﬁ%!'5ntA oy oefficient of

var%ﬁéﬁ Nﬁﬁhélb%r&ﬁ&é b&é’d ﬂ’éw th%ep@ést | € @Il be apBtetiated by those of

ordisaEkHgH iy 27 443, SORUS RN FEBPARP o seniaen TR EH L Gg malor
advbftaga iRinghdiiy emsdtyymstseiel, enelr as sahl agraloss.al ose is

the ability to retain good m xing and handl i ng

capab| | i Theegranoleaproducas by dhé meskedsgfdparinveatidn Ineayi bry
ess? t‘?’allﬁ/ogomj aWw?\chhqﬂs' Mgél&-%ﬁa tHag h%(/@?éu/ 8F nd Ll'\"él’lé\}@&ev&éls in

nvent anlca st ren%
thebenétﬂqft:wrlclﬁéf,@nct tOPITAYER 3 SOTRERNHATRPEt o thePUrPlgEs gpass in

thel datidI€ is B*o@ﬁiléagﬁ/ HelclE @P&@tﬁ%&tur@%ﬁﬁi‘mlﬁg d¢§°solf\/e@e8cralose, as
caus

Wit B g G b PARIE PN ihF BRfHHR TBRD"e & Fther open

striiieaiepia3gntitie whabapiaiars to be an assembly of smaller particles bonded
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Due to the high solubility of sucralose in water, even
| arge granules dissolve rapidly with mld stirring at

w0 o@aitoxpper at ure, and those with the rel ati veP@T/USIe61009971
structure descri bed above t¥end to di ssolve even nore
rapidly than solid particles of the same size. This
property is inportant to many manufacturers of both
dry 20 povvder m xes as well as Ii qU| d applications.

r bonat ed sof tr :
oneti pERTT P et By UG D il Ap PN e gl
tendtb gbrni mthenshé yamo&mbet srvealosd :n:lchldgh:-rs p@edrowth mixture is

relatd/%wl%(rf'nélll | {:ftb?éék@%b&g rob &3 Jrf&beé’%@tvbe@nd:h@tsnﬁﬂfalt partlcles

rer particles aIIowth pr.a¢ 'iq
but dagsiyet ﬁﬁcvka{jaﬁ the inergHE? Preie hasweers theste PRE it T5ich an

operﬁé’c?ﬁdtll‘i:ljeeeﬁ‘e%reﬁe@ﬁ/%f thidrieu dedstly thave tt&ﬁd ths&aretasentlally solid.
| SSOl ve

d
In e'&‘?erééﬁ%rrtbﬁr%eq'“iamcﬁl ?tfeg‘gﬁ%ﬁ %rﬂrﬁ‘glr'cc% Pe sﬁ;ﬁ% 0 ar o\llqu good,
as evidBmded Byhthe relativeiabgerpack dgsndud UOrmarsge@deaM_agﬁgé/iechamcal
stre?gﬁg gfacf)r e%l%%?é W28k H)aéésFﬁ ﬁ‘[eoébl yg)?ttﬁé‘sf:rtlc@ﬁb retaln lts form

er a Ssi t1 ona benefit
whilpit isaniyedand hasdled, @r eSQmP'&I'@@e}?ackw@,@ﬁéoc@ﬁ%oélﬁ?é‘i‘ﬁ%a”y

desnﬁ‘;blé ReriveNk i 'h% |ntt&%lt?%We@ieﬂéﬁs%@ﬁéﬁﬂ@segﬂ’saﬁel bbsity to
ave a d50 val ue between 800 and 2000I nd ar

it Aot Vol Tetvieen, (00 and 200013 D30 Bk ana o
its F&P e @ﬁ‘@ét&en@é\i t Titd @anbiay suga®se 50theainuentinet asegrod00
mecﬁa?lc%\eﬁgfgpﬂworaorg% e@gfgglﬁr%guIﬁpfwﬁgg9£}ha§rtﬁergr'gfr<95@\mn¢Iittle
bregkngpane dobsequiet faemhtios obfingstdusingandlipgnthe\gresence of which
can égl?st%/ %r%?vgg %uEngQ%QQéWI%Z‘Arm@aM A RSRINgUEE ProE L.

for use in maki ng the granul ated product of

this i pRYIHEe H@Vs&@bl%}tcﬁlsﬂaﬁld@y I@Mbétéﬁﬁam& kingagrannles
the chem cal a res ricte

0
d'SSB%(Ftr?B'EI|ya‘f"t§)r/‘?f[q1%t§f'§9 ﬁ’!gfcﬁ) tte Sy ?/n h&%gg\ﬁ%ﬁethe relatlvely
opef etruttoré Hesanibed dbbve Rﬁtdetntdls’.‘slolye e&gﬁ@@q@ﬁepldw 380, 54'7'(5 partlcles
4,801, 700; 9
of t'}ﬁ Fargﬁ; S%Zﬁe Tﬁlﬁs Er%gz gg rlsegnp%zgpt? %Paﬂ?%arﬁﬁé‘&&ezg 8’% I?(htgsdlr)é
powaifer sixassoaell a8 dquid ra@gll@t@éac{jpla¢xa@wiﬁo‘lhecﬁﬁéfe9'@§/edasoft drink

f @%€partarhi Caldtiier 1aGk-afitensit
mdlfsccmlle{n('t)lﬁq%\'c%&bé% dr}lraét@?I%erﬁ‘é’cE paruélﬁfil . Ner @6 ensity

swegtpnekl ipduah-spegst fesd-fi fdbswlpﬂc@gl%,lmqsrﬁ)hg?eym cget soft drink
marlﬂj—fétttﬁl'é} atdrgér Qzﬁhﬂlcteb%nowrtyesbaidlubizadoe pinekaged st highet bt speeds,
O e A e R
disdoasioa propaties ef esprremte bhitdtsonexigwsn ma%clﬂﬁée we@roeaqiéooum,
thu ﬁgﬁ]tYrgjogﬁ!{lJa ln% ! Oopg%_%egallggr an‘B\yS&Hécﬁwﬁ?'E)%&meé FSWveetener

WL e resul tl&g roduc referred
may thetefoss Affersa Sigakicanseraralied bemnlis ta PREBHY SUERARYE O6r

sucpatlcli‘s%r WnSRned @mga&%n@g Nﬁﬂ'\é'lwdm@ion,f@ferﬁucﬁaﬂ@d’e amtsiemg granules
FI G often with cant anmounts 0

haVﬁgﬁ?qo g’ﬁl“&ttéetWﬁF? 8po afgggaéumoa gnéqK%sdaémgIly FHltaeDle for packaging.
In @h¥sérabsdim@nes) Waatidle@nhafindSa dgatabsebetween 100 and 300um, or

between 400 and 800um, are preferable for certain applications. All of these may be
prepared by the methods of this invention.
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Granul at ed sucral ose according to sone enbodi nents of

the invention may be produced by fluidizing a charge
wo@Roostiea208 ng sucral ose particles, for exanpl e PeEEB2006/009971

sucral ose or mcronized suctal ose, on a fluid bed

aggl onerat or such as a GPCG 20 60 unit (available from

@ att Air Techniques, Inc. of Ransey, NJ), and

spraylng an aqueous sol uti on of sucralose referred
Suct ﬁosherel n as a "particle growh mxture,” on the

d bed to aggl onerate and/or coat the sucral ose

part ' C' %acm&%uﬁgsinwgr S4eGHh FhAGEY tweagenmatédwsmduamams
e startin partlc es, an. a t
mve@é@ﬁ* EIE] g%télf\?fﬂubdrﬁf%(rfaeﬁfﬁgﬂ‘%wmbe FII%”“I?&P?. c?ré Is no
restlidtts t& %@@bl‘fﬂﬂﬂar%ﬁ/nt%elslnﬁ\eltﬁm i @rerdplatyepeockdames 28 set forth in
C es || l 0
.5 RN bR ot SEE R S LTBL P 4G SV Dbt
5,498003% ImaNNhf dtesaguicedwiest d Hnalrassp brdhersyptiesig afisyglose

req g' t&é%&k/%fclon$bllgv\%ldo§yea W%Illzzhgn §ptHed§.lc9é18§29n'ﬁﬁiicaﬂ§/ after

m xture typically contains at gast O wt %

comﬁwélpal%géaCW%’l tthpresy|ting cidg shcsgloggisorked Hg
prelWHIalQ/a[Bdr}flc@hoh %ﬁ&‘therQ&y&aIMz% Theicoatdly thatleee f):rrhyed are

d f t tu "3
sepaeBene riangn s yeophr O BiE g espat ity
typicdlithisen mjstbe comténeaf bboutchango.t fibe ek I@aIGI%ﬁstVP'yalen@e”
drleg\fg " "jIﬁ&sRﬁ*EtcbﬁIe‘ﬁt fsg %hé?\f aldu o9f GEd afheolregﬁllkz'lﬁ% prédUct, referred

%\ amount and/ or concenfrati é)
to hBI’ﬁen par‘waﬂ sugRoRe aﬁwebﬁdée Hrared 0w ot elongate Crysta“me

forn?g[/cH%%Q;Q@/\ Wﬁﬁi]i o?teﬁF)mH fghitieari Reninds bf Mee paticulatematter
ends to give a 9 er bulk density and a | arger
d“eéQQF%‘?j@gﬁé’ﬁth%F@Sta % general, tenperatures should be

keI to Pr otect the sucr aI ose from chem cal
ﬁﬁa%gﬁ%%&&%ﬁ—‘lﬁﬁe GPCG 60 fluid bed unit may be
oper at edGHaﬁu%?%McralBéé"é pﬁrq_i W%@@Eﬁ@oﬂﬁﬁbnﬁﬁ‘@f e invention
coatin e ra

tom spray or I1n

may\be Qt@uce@@b'ufh@dlﬁﬁaé Chﬁf;q&l f aﬁFq’rI?'ngtSHéf a;.'%%ﬁtﬂaéti eyl %W’I?mp'e
nea%&ero@elw‘M‘/H|%|%ﬁfﬂeé“sﬂcﬁlo§@ nﬁﬁ@rlﬁﬁﬁ Ibéwagl_:flortnbl%&w&leh @skh GPCG-

% o di SUcCr al_ose nor e I ca
60 gt (RSB GHE AroTE T T A8 v Sy Bl B efrayiys an
aquabgs &dutidVof $utrsiose refehreditonbatesn aaaS‘obutcieogrowblﬁ nab@lm,” on the

. % of I |

fluuiﬁ,g%%o n%%lf)ﬁ‘l%%t% a%g?or J&F%\ﬁ" eJucI' gpg%ilglglhg @Ilgggdmg sucralose
massolouhieon, Tmeatbwpptylmmhe ftmt:mq eatticlasprkagisopf gucralose
sollﬁ%ﬁrﬂooﬁ%n‘yry?ﬂ%@|tH§9artIEﬁ=)é ﬁIlsS@mBSle%_@\Q of ﬂ'\@@\gb@t"@f @ffers from

t I
orogBAESIR VEEh SIS S SR GEAERAof s FRdbe BBy eigan one

alsd Bﬁfe?d'ﬂb'ﬂg]tthafse WalvRich a%;_ﬂlat'nSemt&:tn ey roed:m'\blnilmmout deditibo of
rovi de dr e
L N
leagirD Ot WeYosucfadase, ofore epicably &y dehsl 38 pdP4,i atidemost typisaliveat least
el I
99. g%r/‘; | g‘gm:ac’l r?p P]e Bﬁlg H%p&{egf%f S’c@%ﬁ@cﬁ&ﬂh%l)&u@ dre Watdihd
sucgatpsdi ments, a conbi nation of dissol ved and

undi ssol ved
The amount of this agueous particle growth mixture may be varied to

change the bulk density and average particle size of the granular product. For

example, increasing the amount and/or concentration of the particle growth mixture
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sucral ose may be used. In sone enbodi nents of the

i nvention, the aqueous particle gromh mxture nmay
wa@orpniozes a buf fer and have a pH in a range of P@r/0S1006/009971

7.0. In sone 20 enbodinments] the pHis in a range of

4.2 to 5.0, and typically the range will be 4.2 to

4.6. If present, the buffer will usually conprise

conbi nation of a weak acid and a salt of a weak acid,

nost .co C f
opp e FETETARY g P issTBha R ARa A TION: ICISRIY o Bfer
averegerpariié. olisg@feralatanspesptufigsashondd B8 keplPHdr Ftrﬂf&ﬁt Cthe sucralose

frorr?%ﬂ}%n@al"@e@lfac?a(ﬂoqs TR Gld-80 ﬂm%b/béﬂ §|ﬁlt hfbyb&edberhifédsmﬁﬁrmal

di ment’s of the inventio art|$§
fluidgresings I PARERGIPB 2REMSIPERI 1o gﬁw(EPPo%Or?w QroPEY) 2
wurE@kbawid eadeof a weak acid a salt of a vveak aci d.

Typically, from0.1to 1.0 wt% of such a conbination
w | | be Typiedlly,Ahy pbuifcieegrokmimwwrixtiune wikcentainmagonsantration of

betvgél‘%?'nl @Y &y 6‘§>u %tgf Qi CFSQN@EITQJJ Gadbs@UNBES typ¥alIg BBt sl EUQ@U 65

ri'c aci umcitrate or potassiumgitrat |
wt%p o gnesti typigelhdbeimges 8iaith heEBnh D $oBIE YBPULTFOT & 'solution
of aQ&ﬁsﬁqﬁE%’ of St RAsaGh dabase ss@dInBetheh erribodxmeiﬁs simch as

i ni ne_and ar ne, and o ;
appe DRGSOk e SO e ROl 1T (Bl keep the
suc@afsércﬂdselveddmvcalsmcba:lumddoagdlqumﬁrath put/er matp@@hg{gqrqlm;e Use
of SH§1 R?"\ c’ong%ltFactlo%%'n‘#a b(—:-c‘r%‘#i'cfé aﬂﬁ‘eyoiredgég BeSdrHént of water

monobasi ¢ and sodi um
thaqgmgsqglb@teganglag|q§dera:g(prw1@e diyrodygh. 20ee7 00 soig@lose solution

ma)ngg m@@%@@@&@fystglhﬁggu%%@é lagtid éUd)lsf.)dSrOﬂ'%ﬁJrfmy obthe sprayed
e ther batch or continy and var | og ' 'ig'eﬁ“e ) \cralose in the
pard@esmeltsne Fmpedinenss 8 @kid%%m“ freRr e 8

syriy @Ftﬁés@l\lehe Ipravkiétcdmbodinests, arombiietioasof mgasblivadl mheé gndissolved

E,% rrpl es, Lit Ieford m xers and pan aggl onerators. In
suc AbBaie a continuous noving bed fluidizer is

used, a”xn%%@éﬂ Xdlﬁ:%qg oéhQ%MtIBhethg ﬁu'éoﬁpgﬂtlc@:&owth

20. It has been toun nper at ures occu
mixtyre maw CYNATIEE abuERr @?Cbb@sesa PH H'é a§t389%1@f94é)tt8k7 P ET/S%H“G
em%&l;l:ﬁm@ﬁ%dlt'ilﬁ‘é Fﬂeﬁﬁﬁa Fé?lg@%fqo.ﬁ?f Tl §ﬁd ,typl&.ﬂﬁ}' thbeamdeowi! be 4.2 to
e granul a cess,i s i cal
4.6¢ dEpibeattaae botemull Cpgan.chm e dmpifibh o feak acid apd a sait
of & Weak asiéninostnconteniyebhonbti mecessaeity )ftheisdlt of Hip gene weak acid.
Corﬁé EEI%)I%]SgOPO\gé%IJ &l (?ssg?ozgpgéﬁ%ﬂgtﬁ%c&agaﬁ? Sf ARdk Qa\'ﬂ; r\gtlﬂar than

ween on a di zed
singlp pYagikragidseortsalis smay p|sg§>ep{§|et:li én é@mﬁr?”&l%ﬂﬁjé"aegtsﬁrﬂ?‘? mvgntlon,

thegsrq%%lh’s pé?t?éfe @Wt%ﬁ)&uFé/éHn@ﬂlsleh‘ frdrn©.08 & 1.08@% of a combmatlon
parti cl esvvl 350 vallrye betge €°?qu \1
of al'Wéa‘ﬁ?‘k'ij?r?”b‘Efrﬁ ‘é(F?\‘%aﬂ sJYPGRIY: L1907 Qiotoet-Oad® ©
corhiREGEH Will BS 864t | @M yuf&irl knofvntihehe attanay bs eniptoytede Suitable
act

exedﬁﬁ?%%tffre;; 55%8"5 gdg% ? ai ngcg% gi sso%{\ﬁlbdagﬁgergp '%ii}stgérs‘ﬁJ trate;
phaspxibric ecideing sloh&mspmflplhﬁ’@ garatassiug phasrhatereaminotasiy bases and
theﬂaéc]idsc%l.l%ﬁ a%ra$ ior gaﬂ‘@%’r?é Mcplf;lsﬁ% Ba %ln@mr gbrtaric acid and

Cuttent of al P ng
sodium tartrate or potassium tartrate; adlplc acnd and sodlum adipate or potassium

adipate; malic acid and sodium malate or potassium malate; sodium phosphate
monobasic and sodium phosphate dibasic; and the like.
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a volune sufficient to fluidize the mass. This results

in deposition of solid sucralose onto the particles
wa@sgoobhe2particle growh mixture dries. It wl|PGBUS2006/009971

appreci ated that the appli&ation of the particle

growh m xture, which is typically perforned by

sprayi ng, 20 occurs while drying takes place, and

therefore the particles my becone wetted and dried

NUMET OUSH L dﬂ?ﬁulgHM Blg)céé?iemg{l %E%ﬁ%er WhcR r ’&@Htlrm%ug and varlous

bat ch, contl nuous, or sem - batch process. or al

typesfoftamrpeiciall¥ lruailaig e PMERY vapsab@ttiS&P Ity PRERST 5?% H@;‘?”d

The§é ﬁlclL@@aE§ﬂoM\ﬂ|rhﬁlnﬁ[H'x§rrfbwst {.ﬁﬂl@‘o@f entdhs mwkbalm @gglomesaines. In
Q e i [

o b el T Rk B ROl 68 A gmptery mose

beirgathiei Glbt radde ARE 2@isItums bEke f@Bd thek éets@ Fempriptlres eccur in

the ?#‘%ﬂlm [g)r%cgér Fﬂeaétt g%@atﬁﬁ{y%%@ i'hférr\dgfto Bg%omﬁromlsed

par ut t he |nven ave found
andrtéeeef@rggch@mraﬂatm RrogRss '%1§Yﬁ'ﬁa¢iﬁtruﬁét éﬂ?@.pﬁ@&u'@ybetween 15

andyoayi ng only with water, as opposed to an aqueous
m Xt ure cont ai ni ng sucr al ose) does not give both the

| ow L/ D madriecerabstiinkat bfoive amgdngioaf theapeihedameblVenfluidizing

{ of 3 . _
e NS AR 50008 el S onr
on & fivieiiteiddred; snd kaplyirigey thestsrieg apysidesan asyegps garticle growth
mlx%fl#‘és 3{1:(?%6%&%!% ItRE s%@tlﬁdjﬁar@@feg Wil Bave a @Q&jvéiﬁ@géﬂv@éeﬁm and

solution to grow t

10071.,00¢ MKERS FRtelSIESBbER augﬁl%ﬁya'pﬁathff@ﬂY sESibally g of the
suchlodipltAB Milk@lite is fnhfact diyRdNtedl SHowaVeethk ynikelre evey dgtamally also

cral ose f t t tall
con%agpf@%@@gdr %@f?%g‘;O%%{ Hg%tglﬁwggs t%s oslg;]aZ ?‘%Blp%%{l%Q/ a the wetted
partitles sty §iacdtantoddhedped by eh epwandlewrrerieof @iryiongther gas) flowing in

av ﬁﬂ%‘ %df@{’ec‘ntgrogﬂudéé *r:]Hed\héﬁd Jﬂﬁg reaitd id H@{Sosﬁthﬁ'\ SUGTidls0&8Iose

onerates that may be
ontprteg Qnttlcg.@t@ the paitigle QWV@E@IX%@ drigp e§t will q%@:preC|ated that the

apﬁggﬂlmﬂ’@l"eepart-{&]@ gPEhORRE@E] ARichfs Q@ﬁé«‘aﬂy pRyfoRfed U spying,
that ag gl oneratio

rl
occhE VBIEAMIRE S ReD ARCRG T TR0 P dRE SR SRR U8 g and
dnéﬂ?ﬁdiraeroﬁnmtnrhésedum&_uﬂhé grecesbavhithenay besa betap, contirtiogs, or semi-
batﬁ@%tﬁcgc% Casoﬁ'\%eor%rllo lﬂﬁé Ha@%relgwg\/ 8’;3/9 )9 p%.l[i%rﬁ%%%#e élgﬁy are

ntegri
coalyed w@bmw@remmrtlcue@%»@tﬂw mh@urteopa$ormepgﬁﬂ 06¥he§mmae(| %éo |t%e point

of %éqﬁg Ilé}’ur@[%eeéuﬂlr?g Weq:)fb&%g Wgéﬁ@]%s@%ﬁ@%ﬁh@@%tﬂe@uﬂds up. The

m xt ur e, he remai nder %%rgy
incrggse & H?Tticl?gs'%ﬁkaéilb@%”ﬁ%ﬂytq’%ﬂ t@saggmerﬁggba &eo ng particles,
butSﬂH\@rl Neﬁﬁ@rs%v@rfwmcdﬂﬁit In&ré@gglysmeeaildry(sbeh we erig@Shaoistained by
sprf\él@% an ortBa oggrﬁnﬁag%de lcJ>Carnaa R5us %ﬂ% pee&%ﬁﬁS@ I‘?QSSLFEPQose)

SucC I‘ OS e
doepprtegivabeith thy Iwme/tpeatsnwcmheslkwlangimof neheseaqgnd lowagoefficient of

vaﬁﬁ?on%r%&i’d@&tb'yqzﬂe lﬂ’?\;e\b(ﬁmﬁﬁ‘ @\QEHe? | nvo;?d?‘\?brﬁrégp&@%ﬁ‘ kiPrmledhods of

at arbi dition of
thig inveatiens & wpbm@/dnml}/%ﬁpplm'ﬁn stipseealose salufiPRde the particies,

andi QEpRdithsh SeductAbRSFroMithat el siod to, groWahgparidies may
each conprise a plurality of starting is sucral ose

par t i cl esmmkwm erbé bgeidisy amndaiavianghemny bhekplanation,
o R A o e SSRGS B ES g e
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sucral ose particles to adhere them together, thereby

formng the granules. This structure nay be rather
w@orens220and nmay be coll ected as the final proRPCTUS2006/009971

Such a product will have & relatively | ow density.

One exanple of such a product is shown in 20 FIGS. 5a

and 5b. At sone point, if nore growh m xture

continues to be added, sucralose fromsolution fills

upor% gp[.t) N&ibA ﬁqzl’?é %Lﬁu'fa%egg 'cl‘??k ﬁérgl@l'e ot thFéXJrZin (.%Hgltllgﬁg &

over t U?'?orrera
fluidizedttied| end &kptribe sucrelose é‘l\%rebxe@é%ﬂ 6N @ﬁ@wm'%%fateééaﬁt may

be pPeRWH aélgltglfm lméaﬁg)ﬁﬁcﬂ Rled lﬁtﬂégéd%ﬂéi‘ﬂ'&la'te $ﬁé bgglomeratlon
parti cl The ortion of sucral

procgﬁ%ﬁ@l\/ane r;slmo%ﬂu@?t FRAPMPILIOR REFY B GREY "Bé-'et B@C‘aﬁsov&”r?‘”ed by
coatifigiéfthe a@grbnhm*atsearwadtebyr theangdhagisth ehsirgailtof thitethere is very

Iittlegﬂsgsit{?gngﬁﬁg{p? I 8{38 eaﬁl(ilﬁt(ﬂ% X u”l?éé@%ggr}ﬂé an&ggﬁ\%%ztlﬁ e
grarael. oThusommcEtlllydIelt\@e@ E_)fan@aﬂf)?/ccpfethegp@mqu t)@f g@@alose in the
gral{ﬁgsulgtprb\ﬂgécf]ﬁ{l %ﬁesé(ﬁ\ﬂaoﬂg Sﬁf&@@l%%ltﬁfm&w?é al@s end Ferhdifder being

& ngcontributed IS source.
provides by Hep ﬁafttngcw@galﬂ%a/padeds% ihs‘/ PEIPPE I hef %ﬁéaggse Shpyovided is
typlé@w hawtesl 25 andaibates foPdit@Rératslaltralose tahd betwmgen 25 and

oo, $a4EE, LS B0 OEL! 5 RLLLGLESM LD i prson 1 s i
the Atttthanttd distiyctionhetgear adghgmeatioh @ind soating |sb@n1i@/yj1qt @rtytra ry

n Id t
o ERTHGS, BLCRERRg U S U4l s

formn the perticiest ¥t tBerBiE 1em BTansRedN B EaLY SRR RS PYERI[RY of starting

sucFa%@'Mtnél% a@gl@ﬁ%fa@@d ﬁgeﬁhéﬂ‘%’nda{alvmgoén tHeer ﬁmm‘caladsﬁar of
depgr anul es exitin cont a

ST GOt neReh VRGO darsri T plPr BfAosh Bgpertng
SUCIFEIOSELHEEUCIM tdadiera tiyens cogebinan thevébys focmingpode gr'ﬁaulesvag'ms

strucﬁg %an)(‘:‘n? §aQZIh%IdPC§{8U§ k<'3“:F\df|JPé'y gL %gﬁjecr:’%das Eﬂé%al | FonIQFESuch a

ron, the sucr al ose In
producimill deveé o ralativelndow densikys re PXRIBPIEI6FHEMR P;S%FHCF t5| %wwn in

FicE! B¥WLRqpxture, and typically the figure is 99-100
wt % EXAMPLES General Procedures 10 Particle size

measur FW‘%&né’\@élﬁ%fiﬁﬁm@Feﬂ@Mh ln‘likme atntisekltb dkiadged, sucralose
article. sizet . e LI ati
froBGoliBB Tl hESs (EFEToes0 3 TRITAE f 4 Bgito Bher the
outsifle Bsthdjadgﬂemerate suTdeihn peirdas beging ta Hosein résesede one thad has
bee\%eq?!‘bwﬁ%o %e?cmé; ggn%@fsnli{l’le sQI'fd)ﬁéﬁﬁ:fe TR 56p6&IA of sucralose

fines. The top of
in tt\ﬁéral‘pé@'t wr@d@ctsthzteIStcamr@uwaﬂsbw e gRwEh BHX UG £3Bbe ¥pidhbY

var§ﬁ1§Q|ﬁe and otfl‘Bﬁ‘e oRfiidd pdrtielRs ane tige 3&0&5@51’6@6;‘ cddeRtrafon of the
m nut es ESC@ESV\Ere reno

e
parH@F&r?ﬁvﬂbm')ﬁHFec of abq,eémun '&%5[ é%ctegg g%‘? %fnpartlcle
groWhie nfieisivé FSuiah éndréssng peroettedesasf Aucrgdesecierthagearafies being

con‘f%lﬂle:d%itggtsolupc%qed on to screens.

The starting particles may be of any size and shape, and may be fed to
a batch process. Such a method may produce either agglomerated particles with
interstitial openings, or essentially solid particles. Alternatively, the starting particles

may be fed to a continuous process throughout its operation, or only at the beginning.
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Mbi sture determ nation was perforned on a Sartorius

noi sture bal ance. First, the weigh pan was tared and
wappoax2o@at el y 2 grans of nmaterial was spread POI/Esmné/§09971

over the bal ance pan. The dénple was then heated up to

a tenperature of 80C. After 10 mnutes, the | oss on

dryi ng was determ ned and the percent noisture based

on initial weight was displayed. The results were

In thceelcgt glglbgélnpe%q: C&k: tﬂé é|1r15h nnllnecférea Hhidd of time, all

nmeasur enent’ s Orrre usi ng
of trfemalosezgfaanles exignershmprpcest il At oA TG %«%1&%0”9'“““
fron"F @1% ﬁrﬁcle E'F&Nﬁ@ﬂmt&ecﬂﬂh&@tsaﬁya&cﬁﬁlpor%ﬁﬂ ot fieralssctrak 0&6 fed as

was opper i t..was f
2 soffbihesiigied e Ve rasBrRiurere S Rty he
sucrBRBP & thGrat les adadeastton wite deained Groouthe Hasticlg gaowthonixture,
the S sanpl e was scraped off the
and?YfBC ystf’ﬁzggaénﬁl% %@%&' are was taken not to shake or
tap the sanple cup so that there was m ni mal packi ng.
30 The full sanple cup was then weighed to determ ne

the | oose bul k density ofExpleLegroduct. The results
were recorded as granms per cubic centinmeter. WO

GendRBrdRdaR8 PCT/ US2006/ 009971 11 A 20-gram portion of
each sanple of granul ar sucral ose was placed in an
8- 0z botRakiclanide mlsemhnicmts west detgrminled aisingi areosfillgking particle

smeégtolef O'Ilzl)‘l%kc‘s) Pllaga%s 't%??b eseEcS nté}'@§|§ Por03 nwﬁ’&ic%ﬁ/\@bh an

rna vvere ore e and filled
amplittde ob7 r Riffereft SCFﬁ@atS'@ﬁdtﬁEétChO%’d??SSF Of‘ﬁéeﬂle%ed particle size

of thd I:)Jfo%l@cé ﬂ?e Wﬂéé’r{s WK e dnod p@r@@d’lccﬂﬁﬁpﬂ‘% m&e t’m’henoﬁ of the
seal ed an aced

pariTie S5 10 B AoRE e PhENDECRR L e Ee A9 ChUBEO e R
starfBéE pPAfeds hheytemmne dateegs iwera rernonescandweighed te éeteamme

per%gﬁog B;F(?@If %Sl né’¥|§5 Ecrtﬁg ﬁgr}egu%'s%rg\fﬁén ?eé:gh\é% Say

appearance ay zero,
per¢d1reagmoﬂietﬁlevemhtémd83m@ 5‘:§Cﬂ€tnlse wer e test ed for

these paraneters and the results recorde At |
hours, aMeistuse deleEminaioR RS Restor®ad ong %Wé?f&&rfﬁ@\sttr”s#’a ance.

FII‘S]!Z %eﬂl@éﬁ@h aﬁi%égz tan‘éﬂ%nb%pfd’%@ﬁh gs@mp loe measrial evas\spdead
romthne

evepliaPnd o PRE Bt SuPRBd=a Re" Sansralp P fesofhe of

80°IOnt Aftéarnl Bmirtuited, dige Mssioh dmmglvmsaiﬂﬂelsmaé@dnd Elaec pergént moisture

bastggsei\gﬂ g?! %hmﬁs d ?Fa?l ?h%ﬁQ'ré’ ster@ re&r&éf/‘és ercent of as-is

een adj usted have
samgplepH between 5.8 and 6.2. The pH of the resultl ng

sol ution was nmeasured, with a dro 15|nﬁge}jsl? er, ¢ |
than 1. 0Lqsie ik densHy ERAASHER T HeEe BRreN By pFyRjcal funne

and &8 melittg), fsh@ﬁl\éspfsﬁffi@wltno&\m iafths ekte cTiedsasapiplces wasrtared, and the

s s S SRR P RORTED bl G0, TR BreRbrpte cup ws
platechnides the BGp[ﬁpragmyl tge @nlb@t‘[wamurdba@gtmm ﬁ'@esa\m:ge cup. Using a
IonB%rlJa%rgz?éjpe?,Cﬁ\%r&'c% dathdidRab B4&BLA BFF the top of the sample cup.

Care was taken not to shake or tap the sample cup so that there was minimal packing.

The full sample cup was then weighed to determine the loose bulk density of the

product. The results were recorded as grams per cubic centimeter.
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on a att GFG 20 pilot scale continuous fluid bed

unit, available fromd@att Air Techniques, Inc. of
wRa06492208\). The unit was equi pped with an i ntPCTEE2006/009971

filter system An electridlheater and a primary air

val ve system were used for inlet air conditioning of

the four fluid bed sections. The filter cartridges

wer e cl eaned by conpressed air 25 pressure shocks. The

equn I . br y\um eefa F@r@:oﬁﬁﬁ' eeerog%buecaﬂgpéﬁm%cmaéé@éé Bced in

he end of the discharg
an §e‘?ﬁ %‘&t'e?ﬁg SFF"&GF%‘“ sl é{SPoHV%§ZaW bRt 2P bl9s (available from
Nasmngfesieth, alifousib N@etavabélet ifer durhZadthle ANE fined @/I’th% grams of

neé\};m%gt?cts%ra%wopg'lel IJIIPedOJ: og'&\ﬂﬂltdé eog:gf) cﬁ,zr a .efﬁgwo %\Has then

eal i Zed hree
sealed ard alaced ingp tahseabr@m 1Q®2M@hmlﬁPak bad.i Fie h&toerbiagk were then

seibd, CBnE@QFﬁ bsase@eféf prafaledTHEY ?/Ie%sﬁu&f‘ﬁ/ f%onv%@tn%ﬁ@x’?%” &t at 50°C.

product fromearlier runs. ter a's peri

bat ch pr 9RE88MPRs W€ therPdMithad Q;veag lﬂﬁ@%y@]fe‘?% t?or changes in
ture and the ontlnugus out put_ of product

pH§tn rAPREATARCRh Ot rE U dBf PO Of Fidgh §0‘P% BO%IEHY%F dested for
the'EIaepasamayer$mﬁd,lthe0’esmm1@tsﬁded Gt 2arhodi®, 20664 8230B4-hour period

theﬁ‘gl%eLH%gﬁﬁﬂ%/ d‘p&? %7d]a s 1¢ 2‘5‘%6‘98% é%%h %g tng)pe \%ggp{m ertl:lgl‘{o2 rﬁ 0{?1e 50°C

ssolv ose
ovezsqnd sﬁdm@pb@ dopbfnrtZH@Lm@t tﬂ\bmwsnchg’ thest-bedr periode Hye samples

Weﬂ‘ﬁo%@éi fto %ﬁtseoﬂ\%ebﬁ'i)wgot%g an@rs‘éal%ﬂ l’fi%/ch of HidsBZa@Ple was

tom zation air ressure of . . bar at an
th%%ﬁs%\aﬁdu torf &9 Wty %@?t&tmnemdvatzotbat TRd begs grjusted to have a

pH@eY®Eer B.8Takl ®&21, Thaher 6f thBeedliltify bAutibirwadimddayred, ddh a drop
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tabl e ease
JO@@SMéﬂdﬂqmréowaﬂﬁu@drorrrém@smn Tnmﬁe/agoasofl@amsqubmo CA.

13: 00 13:55 15:000 Misture Content (% 0.38 0.16

0.16 0.15 0.19 0.26 Loose Bulk Density (g/L) 844 845

Ex 850 824 818 835 On 400 pmscreen (%% 0.1 0.1 0.1 1.1
7 On 315 pmscreen (%9 0.7 0.4 0.7 4.4 11.3

21.2 OnSREY gensletierenf §¥dralds€was BeorhledlacdtdBrdin@ b the invention

o QAR REATEE R oy o) 3 gy

Tedhsyasien, [ oBB2YS®S N, Fheiniwas 79pped With 69 Ipkered fdlen system.
An (e?@ctrl@he_gatépa@d gﬂ)rl%a:?y ger/ai\felsysﬂa?ﬁ We@é”é&m foF rrﬁ@t.nau/‘%:c;nd?rtlonlng

. cont Ti me :
of t?@ febr 8wdwdﬁc%§ 1T-f1e5‘dt9r cartrldges were c)leaned by compressed air

pressure shocks. The equilibrium of feed and product output was controlled by an
rotary valve at the end of the discharge device. The liquid formulation was atomized
by compressed air using two fluid nozzles. The metering of the spraying liquid of the
three separate nozzles was realized using three peristaltic pumps. The run was
started with about 20 kg of starting material, which consisted of neat sucralose and/or
granular product from earlier runs. After a short period of batch processing, the
spraying of aqueous growth mixture and the continuous output of product were

started, without the addition of any solid sucralose. The spray solution consisted of an



Moi sture Content (% 0.19 0.28 0.16 0.2 0.36 Loose

Bul k Density (g/L) 847 841 851 854 858 On 630 pm
w@emeam2089 6.7 14.9 16.5 21.7 30.2 On 500 pnPGL/UEENG/009971

(%9 16.5 29.6 48 53 46.8 @ 400 pmscreen (% 28.9

45.4 29.6 18.7 16.6 On 315 pmscreen (%9 29.7 9 5.4

4.9 4.8 On 250 pmscreen (%9 10.2 1.6 0.8 1.2 1.2 On

200 pm screen %5.3 0.3 0.1 0.4 0.1 On 100 pm screen

aq(t@@us%oﬁ.ltfbn]co%pﬁlsﬁhg T8y l08 g Pdli§$ RRINsUcPAI0d, :IrneQntJalr%doat about
Unscreen d The rTSsuIts shown in

250 SPEVER T ARE 2olRE) U159 P SEoRhaL Bb e 16 SpIdaba as btween 20
ang Réarkgl e, esizesn aboryizagorouie prassoensi 12 - dbb @ar ange atansizatgon air

’cerﬁ ér@yurg fngbAL AR rgﬁmg%g?c’glv%999&gﬂﬂ?%éwkﬂ1eﬁ“g?hé ﬂyr?enitsit%gé of day

5 anﬂ é'é% mrogstgﬁ%tsqqn?@tggta%gh%rw%@étex]‘té@dhmérqfélne cqqinuous unit.
No?@@@c]qgaaé)en 86Vihy/23A866R98& iken 18e ﬁ@é%ﬁ@ls%c@wd%’é'@é/of the table,

oner at of neat  sucral ose was rfornmed on a
o 5T ERe B PEEND e R B1E, rUoRG Mg 16"
rster insert available fromdatt, using the

process conditions shown in Table 2. 5 Table 2 Run
Timed et Bowl Final W.| SpMay Prmesgs1At3om 1Bi:o@| Tot®8 | 15:00U
Maistur€itanmt Be)ch Sucr ab3sg Rad.esAi r oiteer Bulk | Pr oces 0.26
LobsaBu(kDgnsily. (gRo) n. /| (@4aiin) ¥abume g¥oess. sbens. gia 835
Of @pOofitgcreamn@s) (cfm) (ban)| (g/me) (mn)| k1247 68.4 16.7
0RG.160um>scleeh006P/ 35 300 6.7900 0.8 |- Opf4] 179 4 91 90% 21.2
0R 250 defeen @0) 0 700 143.[073% 350 -2%00 204§ 0488 32.8
049009h ey 9 60 -1g0.10 71 §[143407135 BUP|- 385 22
o 180pmGcRinl®R) 99 10084 3.[2 ThHe 1 esuldss| Oz ly1eSe TIFIS 4.5

Ul

D

0RMB0SMAM el TN [abhe 33 JABIE 82| 17.8 7.9 2
On 63pm screen (%) 16.9 10.2| 14.2 3.7 2 1.1
Thru 63pm screen (%) 1.2 0.2 0.9 0.6 0.3 0.1

10 Table 1 (contd)

Time 15:00S | 16:00: 17:00| 17:50S | 17:50U
Moisture Content (%) 0.19 0.28 0.16 0.2 0.36
Loose Bulk Density (g/L) 847 841 851 854 858
On 630um screen (%) 6.7 14.9 16.5 21.7 30.2
On 500pm screen (%) 16.5 29.6 48 53 46.8
On 400pm screen (%) 28.9 45.4 29.6 18.7 16.6
On 315pm screen (%) 29.7 9 5.4 4.9 4.8
On 250um screen (%) 10.2 1.6 0.8 1.2 1.2
On 200pm screen (%) 5.3 0.3 0.1 0.4 0.1
On 100um screen (%) 2.5 0.1 0 0 0
Thru 100pum screen (%) 0.1 0.1 0 0 0

S = Screened, U = Unscreened

The results shown in Table 1 indicate that it is possible to produce
granule sizes varying over a considerable range, using spray granulation methods
according to the invention. The product had noticeably better flow properties and less

15 dusting than the neat feed material.
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15

Granule Size in pm %of Total Run >420 300 250 177

149 100 74 <74 420 300 250 177 149 100 7 1.3 1.0 9.0
w@200812209 21.6 2.6 0.4 8 0.2 0.3 1.9 13.7 23rOr/482086/009971

11.6 0.4 9 0.1 0.3 0.8 6.8317.2 61.6 10.4 2.9 10

Exanpl e 3 Spray aggl oneration of neat sucral ose was

perfornmed on a Gatt GPCG 60 batch particle coater,

using a top spray without a Wirster insert, using the

wess conditions shown in Table 4. 15 Table 4 Run

Inl et Bo Fi nal W pr Process Atom Fi nal

Air Char g@r@a?%cﬂo@ﬁ?rt oogé‘eﬁfaﬁ‘ﬁ:r%f’?e Y"Q%Pe@‘&mﬂecb?'b@égétt GPCG-
60TeatTh patiyle\bateBplising agl8Tivin) rsiée linsee: Rratiable fRANSSatt; weng the

ry (g/cc) (mn) k /%10 60 -

ordste SIS Gpua b2 bt %o 8 W A B8 86 2500 11

TaBR 2 42 142 250.0/40 1500 - 1800 2.5 0.64 123 WO
2006/102208 PCT/1US2006/ 009971 14 93 2250 down_ tao 0

Rup p Injgf B&U‘ 14(’@i %o t40 150@PeY180 QFO&E% ) Atogn-1 pnal g Total

LARES ) AN IEO0ED Pt 10

83 l? [ S&/ES N Imin
aré shown bel g)(vvg)i n| Tiapdbe 5. Tabl( %a‘r nul e S ggé ?rs( )
7 pime0% oR0.Dot gl55RuN | 24@0/3300 3260 17@0(149 LOO 74| &84 | 179
91 900 2.5
8 |50- [20.0 70.0 | 143.0/35 | 350 - 900 2.0- [0.88 |196
91 900 2.5
9 |60- |20.0 70.0 | 143.0/35 | 500 - 900 20- |0.80 |[155
99 1000 2.2

The results of these runs are shown below in Table 3.

Table 3
Granule Size in ym, % of Total
Run | >420 | 300 2-50 177 149 100 74 <74
420 300 250 177 149 100

7 1.3 1.0 9.0 36.2 28.9 21.6 2.6 0.4
8 0.2 0.3 1.9 13.7 23.0 48.8 11.6 0.4
9 0.1 0.3 0.8 6.8 17.2 61.6 10.4 2.9
Example 3

Spray agglomeration of neat sucralose was performed on a Glatt GPCG-
60 batch particle coater, using a top spray without a Wurster insert, using the process
conditions shown in Table 4.

Table 4

Run | Inlet | Bowl Final Wt, Spray Process | Atom- | Final Total
Air Charge | Batch | Sucralose | Rate Air izer Bulk Process
Temp | (kg) Wt. Soln./ (g/min) | Volume | Press. | Dens. | Time
(°C) (kg) conc. (cfm) (bar) (g/cc) | (min)

(kg/%)

10 60 - 100 144 120.0/35 1500 - 1800 2.5 N/A 68
86 2500

11 80 - 42 142 250.0/40 1500 - 1800 2.5 0.64 123
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20

420 300 250 177 149 100 10 Unable to Conplete Run 11

0.9 0.8 4.7 32.7 40.5 10.5 2.3 7.7 12 0.3 0.4 0.4 2.3
w@28608@288 22. 7 4.0 13 0.4 0.5 3.2 28.7 38.0 2PCBUS2086/009971

1.4 5 Surface m crographs Were taken during

processi ng, and these show the progression of grow h.

FIGS. la and | b show the Exanple 2 starting material,

whi ch notably contains needl es and fines, at

dibgerent magnifications. Fb&R 2& and 2pdemow the
final productl fromrun 7 off Exanple 2, a|Wg2.8tler bat/ch

12p 140 -1 { 4Ps sedA0t haB>E-HE0 NaBeR es| 4B eskéht i l@-y"r 120

ab‘gUnt. H-GS+—2a—ahd 93 SHOW spe - anu-es5 o1+

13ru§313 |48 of é)%gnp gs%,MQ tt}éoos'pr aff"rtg)atcnfzo'SThes(E§1 138
represent aggl onerates of the stafting pagticles,
whi ch resenblied thpse of FIG 1, {|n whichtHehe
aggl oner at es |appear to have becofre coat gd.ow th

sucral ose fromthe particle gromh mxture. The result
was granules having a relatively uniformsize and
rounded dpPpeEeTUdiacs thesgnpas atk showmkeelow immeblad-
articles, and a rather snooth appearance due to the
Taglﬁrsmati on of a coating of 15 sucral ose on the

surface. Exanpl e @draAggkrs® @h,®wnf ddtaneat sucral ose Was
rformed using a Gatt GPCG1 |ab-scale batch

P
RupaptR@ll 80@ 0alt 280, ubil?y t he [prdcesEilély cohditi i)\|ns7‘shcvvn

2

i m Tabl (?12(?.’” Wwher e &EQ? Egl ';_L%,C?,,mj nent 39§0ed r ef er|s

T

to—neat—Stuer'alFose—Fhene SHed v NN a50
10 Unable 16 Complete Ruyn
L] d | L

11VahEE Pl gabouf 785piE; gna gt f Cf ¢ shape; sesemh g
SSTIGE AT HB TG | 35 The [BLOPeT{ b3 UF 637 graigurar

13Suor4al 09& priogipct apgz7shownzgl@ Tabbe§ © ARG 7. VW)

2006/ 102208 PCI/ US2006/ 009971 15 Table 6 Test Test
Test Test Test #1 #2 #3 #4 #5 Spray Nozzl e Location
Bot t om Béutfece BuidrbgrapBs tnteoertaReh tdnnng poddedsiGonpahehase show the

2 | Qi btion (% .. . .
o . 280500 o Lk SRS Mgk g, i
notely augaingoeadonand/fines at diftesentenagnifigatoneg FOGS. 2a 27d 2b show
thdfidal Podukt fleRPAM PO ExdBPpRIZ ¥ Walstdr batéh Al £18 sddthat the

679 Particl,eI On 630pm screen .
needles are essentially absent. FIGS. 3a and 3b show the granules formed in run 13

of Example 3, a top spray batch. These represent agglomerates of the starting
particles, which resembled those of FIG. 1, in which the agglomerates appear to have
become coated with sucralose from the particle growth mixture. The result was
granules having a relatively uniform size and rounded appearance, compared to the
starting particles, and a rather smooth appearance due to the formation of a coating of
sucralose on the surface.

Example 4
Agglomeration of neat sucralose was performed using a Glatt GPCG-1

lab-scale batch particle coater, using the processing conditions shown in Table 6,
where the “solid component added” refers to neat sucralose. The neat sucralose had a
dso value of about 85um, and a particle shape resembling that shown in FIG. 1. The

properties of the granular sucralose product are shown in Tables 6 and 7.



Si ze:
400pm screen 0.2 0.3

wWa20h6/202208 On 250pm screen 23 46 1.3 34 On 125p0T/88106€009971

0.2 0.3

(0/0) 0 0O0OO0O On 500pmscreen 0.2 0 0 0.1 On

On 315pm screen 4.7 10.4

66.2 38 73.6 48.8 Thru 123pm screen 0.6 1.4 16.5 14.4

Table 6 (contd) Test Test Test Test Test

#6 #7 #8 #9

#10 Spray Nozzle Location Bottom Bottom Bottom Top
Top Solid Conmponent Added 800 800 400 400 200 Liquid

TadROBPOSi tion (% Sucral ose) 50 50 35 50 50 Liquid
—Conponent Added

d 160016001142 800 ?nnT Mpi-sture Tost
0 es Test S es
content (%, 0-26,0,26 |0, AR 00 ST e BOKL, 5
Snfawezz'@lé’@tfonm 072 ot | Bobiom Botkema dyattant | Hoitom
Sofid LomppnenbAdd ded (gclh 400pm28% { eer2®0 b 12804 3" 0@ 5 4800
Li d
SEEGITITEn 1 131 112, L1 lasoem et e
Ligyid £omponent Added (g) 1 740 400 200 |7 " 400 1600
Moisture Content (%) 0.09 0.2| 0.27 0.11 0.11
Loose Bulk Density (g/L) 719 671 616 704 679
Particle On 630pm screen
Size: (%) 0 0 0 0
On 500um screen
(%) 0.2 0 0 0.1
On 400pm screen
(%) 0.2 0.3 0.2 0.3
On 315pum screen
(%) 4.7 10.4 1.4 2.2
On 250pm screen
(%) 23 46 1.3 34
On 125pum screen
(%) 66.2 38 73.6 48.8
Thru 125pum screen
(%) 0.6 1.4 16.5 14.4
Table 6 (contd)
Test Test Test Test Test
#6 #7 #8 #9 #10
Spray Nozzle Location Bottom | Bottom | Bottom Top Top
Solid Component Added (g) 800 800 400 400 200
Liguid Composition (%
Sucralose) 50 50 35 50 50
Liquid Component Added (g) 1600 1600 1142 800 200
Moisture Content (%) 0.06 0.66 0.11 0.68 0.17
Loose Bulk Density (g/L) 621 527 689 516 633
Particle On 630um screen
Size: (%) 0.7 2.6 0.6 1.2 5.7
On 500pm screen
(%) 1 2.3 0.2 5 2.3
On 400pm screen
(%) 2.2 4.5 0.3 9.5 2.4
On 315pum screen
(%) 7.6 13.1 1.7 27.7 7.1
On 250um screen
(%) 35.2 39 15 29.1 9.4
On 125pm screen
(%) 55.8 37.4 76.7 25 56.1
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WO 2006/ 102208 PCT/ US2006/ 009971 16 Thru 125pm

screen 5.1 0.9 5.7 2.1 12.8 Properties of selected
waawpl1ex0$ rom Tabl e 6 are shown in Table 7. Te@l/@S2006/009971

Mean Particle Size Sanpldéldentity FRI FDI BDI SBI m

test 2 2039 46.2 48 1.10% 127 test 3 3642 42.7 44.1

1.20% 160 test 8 4191 44.2 45.4 1.20% 188 test 9

4638 43.2 44.5 1.20% 202 test 7 7241 46.5 47.7 1.30%

417 FRhru EbOumRERnI Ndex - [Hi gher [ means petter [T ow

S5 FDI 4 (W)ow Density Indexs.i [simolaf tosl7oose hullk 12.8

density - Tbs/ft3 BD - Bin Density Index - simlar

to packed bul k density - Ibs/ft3 SBlI - Spring Back

| ndex By Poxpepdes eferlectddesahipbes foorop@btd € srobi@imiedlabig B.

neat sucralose from typical production runs are shown
Taljel7/ow i n Table 8. 10 Table 8 Mean Particle Si ze

1.5% 85 Exanpl e 5 Spray| granyl ati on of ne rfal ose
was performed using a dfatt AGI- 15 Iab slc

!I Hau particlp cgﬁier”:diﬂ n@pf ess
il r

Samptre—tdenmtity + FDBD—SB—Tm—Neat—3G5 51.8
a
?rl
lze

e Lo ST A T R L 6 ‘b; w Lhe
305 Foed +ates—of— Pi@ﬁr‘éﬁe /N WS TN TSI

| teqleBe typically at b $:ld 1§42 | AP, ded0%dt week¥Baout
| tean® and about 60wt PAHI38 hed434dr ,‘-Jrl4r5a 1a20%; ng t 342

| tesfytem when solidl s{#dlal od®5iad7al kol-B@Yong f etd2 land

FRAL FI%vvsﬂiéfbllﬁHe)f ahRyHeY Rltanb BBACnsR! | d was  being added
si mul t aneousl| Y. 3
FDI - Flow Density Index - similar to loose bulk density - Ibs/ft

BDI - Bin Density Index - similar to packed bulk density - Ibs/ft
SBI - Spring Back Index

By comparison, the flow properties obtained with neat sucralose from
typical production runs are shown below in Table 8.

Table 8
Mean
Particle
Size
Sample Identity FRI FDI BDI SBI (um)
Neat 365 47.1 51.8 1.5% 85
Example 5

Spray granulation of neat sucralose was performed using a Glatt AGT-
150 [ab-scale continuous particle coater, using the processing conditions shown in
Table 9. The properties of the granular sucralose product are shown in Tables 9 and
10. Feed rates of the sucralose solution varied, but were typically at a rate that
provided between about 40 and about 60 wt% of the sucralose exiting the system
when solid sucralose was also being fed, and at a similar rate even when no solid was
being added simultaneously.



WD 2006/ 102208 PCT/ US2006/ 009971 17 Table 9 Test
Test Test Test Test #1 #2 #3 #4 #5 Spray Nozzle
wh o@atlo2ns Bott om Bott om Bott om Bott om Bott om Bol/U82006/009971
Conmponent Added (g/ mn) (ndat sucral ose) 5-15 5-15
5-15 5-15 5-15 Liquid Conposition (% Sucral ose) 50 50
50 50 50 Mbisture Content (% 0.18 0.3 0.29 0.37 0.33
Loose Bul k Density (g/L) 631 611 661 730 789 Particle
Table H630pm screen Size: (%9 5.4 4.7 5.5 On 500pm screen

26727 6 405 Q‘\I4ﬂﬂqmcr~r en-38.6 41 6 1 Onh-315
hann LES e t t
screen 22.7 21.5 11.7 |on %ﬁowfﬁ* e e
Boliom ;Bosm jgbgem
{11 g Eot Lot Log,
15 _ osigd' oy (%)0 50
M&‘ém;&,déiim,ﬁbj 90505050, RSty 2T CoRtIT %39 o33
Loos& Bulk Density (g/Ly — = 631 611 661 730 789
Particle On 630um screen
Size: (%) 5.4 4.7 5.5
On 500pum screen
(%) 26.7 27.6 40.5
On 400pum screen
(%) 38.6 41.6 41
On 315um screen
(%) 22.7 21.5 11.7
On 250um screen
(%) 4.8 3.4 1.3
On 125pum screen
(%) 2.4 1 0.5
Thru 125ym screen
(%) 1 0 0.1

Table 9 (contd)

Test Test Test Test Test
#6 #7 #8 #9 #10
Spray Nozzle Location Bottom | Bottom | Bottom | Bottom | Bottom
Solid Component Added
(g/min) (neat sucralose) 5-15 5-15 5-15 5-15 5-15
Liquid Composition (%
Sucralose) 50 50 50 50 50
Moisture Content (%) 0.31 0.32 0.18 0.19 0.18
Loose Bulk Density (g/L) 806 828 837 851 740
Particle On 630pm screen
Size: (%) 7.9 12.7 23.8 45.2
On 500pm screen
(%) 52.3 62.8 46.8 44.7
On 400um screen
(%) 32.1 21.1 13.4 9.1
On 315um screen
(%) 6.5 2.8 4.3 1
On 250um screen
(%) 1 0.2 2.9 0.1
On 125um screen
(%) 0.4 0.1 7.2 0.1




Loose Bul k Density (g/L) 806 828 837 851 740 Particle

On 630pm screen Si ze:

(%9 7.9 12.7 23.8 45.2 On 500pm
W@ eteam26®2. 3 62. 8 46.8 44.7 On 400pm screen 3PCLURD04/009971

13.4 9.1 On 315pmscreen 885 2.8 4.3 1 On 250pm

screen 1 0.2 2.9 0.1 On 125pmscreen 0.4 0.1 7.2 0.1
WD 2006/ 102208 PCT/ US2006/ 009971 18 Thru 125pm
screen (0/0) F0O0.11.6 0.3 Table 9 (contd) Test

Test T€
Locati o

noBpt t om Bott om

Sthrd @9burhesteeri!

1 #12
Bot t

15 #1

#15

Bot t or

n Bopto

Spray N
m  Solsi

zzl e
0.3

d

Conponent Added (g/mn) (neat sucral ose) none none

none none none

Li qui d Conposition (% Sucral ose) 50 50

Table $0cobld) Moi sture Content (% 0.29 0.31 0.38 0.36

U, a7 COOUST DUl K DETTS1 ry 7 [\ WAV} 0O O
Particle On 630pm screen '1§1t§: n( 2;.2. %e:?;?; 21%5;1 2. is;
Sy NI SEL G354 16 53181 O Battin § Bortom' P BRERRV]. Botom
S i(: Eogéogint .daeél. J Ol1l]O A1 OJ.O[JIII SUIT Tl .7 I Z2UH
(gf i at' suctalose) none none none none none
Liquid Composition (%
Sucralose) 50 50 50 50 50
Moisture Content (%) 0.29 0.31 0.38 0.36 0.47
Loose Bulk Density (g/L) 700 689 658 635 621
Particle On 630pm screen
Size: (%) 22.3 7.8 2.8 1 2.4
On 500pm screen
(%) 35.4 16.3 8 8.8 15.2
On 400pm screen
(%) 18.5 17.2 15.5 27.5 31.8
On 315pm screen
(%) 9.9 20.4 31.2 36 31.5
On 250um screen
(%) 5.7 17.5 22.8 14.4 11.9
On 125um screen
(%) 7.8 19.2 18.1 11.7 6.6
Thru 125um screen
(%) 0.8 1.3 1.8 0.8 1
Table 9 (contd)
Test Test
#16 #17
Spray Nozzle Location Bottom | Bottom
Solid Component Added
(g/min) (neat sucralose) none none
Liquid Composition (%
Sucralose) 50 50
Moisture Content (%) 0.37 0.29
Loose Bulk Density (g/L) 665 720
Particle On 630um screen
Size: (%) 21.2 10.3
On 500um screen
(%) 45.6 50.6
On 400um screen
(%) 24.7 33.5
On 315pm screen
(%) 6.4 4.4
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On 250pm screen 5.7 17.5 22.8 14.4 11.9 On 125pm

screen 7.8 19.2 18.1 11.7 6.6 Thru 125pm screen 0.8
wa28610809.8 1 Table 9 (contd) Test Test #16P&I/VS2006/009971

Spray Nozzle Location Bottdfm Bottom Solid Conmponent

Added (g/ m n) (neat sucral ose) none none Liquid

Conposition (% Sucral ose) 50 50 Moisture Content %

0.37 0.29 Loose Bulk Density (g/L) 665 720 Particle

O 630 SFH R Iscredit
On 400pm so

45.6 5 )(‘ﬁo)

6. 444 oA 25 Rb5ckBer U
screenjlyd 0.3 On 123p

ren 0.8

(99 272 10-3] On 500pm screen

reen . 24.7 g3

5 On 315pm screen
09971 19 On 250pm
0O Thru 125pm

screen|hfy Q2shnPeejeent

Tabl e 9(@)e shown in Ta

bl ©.80.

sel ect

ed sanples from

Dab] e 10 Mean

Properties of selected samples from Table 9 are shown in Table 10.

Table 10
Mean
Particle
Size
Sample Identity FRI FDI BDI SBI {(um)
test 4 10233 51.6 52.7 | 1.20% 475
test 6 11072 53.4 54.6 | 1.30% 573
test 11 9144 48 50| 1.20% 532
test 12 7676 48.3 49.6 | 1.20% 458
test 13 6970 46.2 47.4 | 1.10% 378
test 14 6586 45.5 46.9| 1.20% 354
test 15 7576 45.6 46,8 1.10% 375
test 16 9408 44,9 45,81 1.10% 550

As can be seen, product having very good flow properties can be made

according to the invention, as indicated by the very high FRI values.

Example 6

Spray agglomeration and/or granulation of neat sucralose was

performed using a Glatt GFG-20 pilot-scale continuous particle coater, using the

processing conditions shown in Tables 11 and 12. The run began with about 15 kg of

neat sucralose as a start-up charge. The properties of the granular sucralose product

are shown in Tables 11, 12, and 13. FIGS. 4a and 4b are photomicrographs at two

different magnifications of test 7 product in Table 11.

Table 11
Test Test Test Test Test
#1 #2 #3 #4 #5
Spray Nozzle Location Bottom | Bottom [ Bottom | Bottom | Bottom
Solid Component (neat
sucralose) added? no no yes yes yes
Liquid Composition (%
Sucralose) 50% 50% 50% 50% 50%




Particle
4 10233 51.6 52.7
WA 2800278
48.3 49.6 1.20% 458

1.

test 14 6586 45.5 46.9 1.20% 354

46.8 1.10% 375
can be seen,

Size Sample ldentity FRI
20% 475

FDI
test 6 11072 53.4 54.6
test 11 9144 48 50 1.20% 532
test 28 6970 46.2 47.4 1.10% 378
test 15 7576 45.6

test 16 9408 44.9 45.8 1.10% 550 5 As
product having very good fl ow properties

BDI

SBI m

t est

t est PARUTHEEG009971

Ligan dempHritdt Spesorgteng |t o thel T nventli on, a% 1 ndi cjat ed
(lyh} he very high FR val ue7 Exsple @7Smy ay27-20| 27-20
Maglreranaéntansand/ or grfanubat| ong.gb |neatiglicr aloase waes
LaefBulednsipl ggLp d at{ G620 pi7kot|- scare| contggnuousos
P@aickel Cl [e0B 830eim, scshng |t he 10} procegsing cpndi tidns
Sihown i [n(%pbl es 11 and|12. 0.Fhe runeheganr.7M t h Rlagut 145
kg of |neatosuersateede as a stjart-up |charge| The
propertfi@s) of the granul arOsucral®@§g prdduct 14u9¢ 32.1
shown i|nOTd4bDew stigen12) and 13. FIG$. 4a anhd 4b dre
phot oni [c®epr aphs at t dP#7 ler ent.4rmaglilfé cat BAs| of 24.6
test 7 |pPogddbemiserepabl ¢ 11. Table 11 Test Test Test
Test Telst%) #1 #2 #3 #4|#5 23pray Ne4z] @81hcat Bow3 13.4
Bot t om B PERVBACteSM Bot t om Bott om |Sol i d Conponeint
- (neat g 2 _no8:%o \1193:6-16f:¢ 3/::%7 I|3|5|| 3
Conposi t?'&f?%ﬂsﬁ%ﬁe&l ose 50%50% 5% 50% 50% WO
2006/ 1 Dlg-rlllconnn 008841 2P 4|i qifPeP Compbidnt 14
ul2 r
erey SRR ST 19 SLAT SR g g
Densi ty /L 700 749 772 768 803 Particle On 630pm
Taﬁfériele&ontd)
Test Test Test Test Test
#6 #7 #8 #9 #10
Spray Nozzle Location Bottom | Bottom | Bottom | Bottom | Bottom
Solid Component (neat
sucralose) added? yes yes no no no
Liguid Composition (%
Sucralose) 50% 50% 50% 50% 50%
Liquid Component Spray Rate
(kg/h) 27-20 27-20 27-20 27-20 27-20
Moisture Content (%) 0.21 0.29 0.33 0.2 0.18
Loose Bulk Density (g/L) 813 805 820 835 838
Particle On 630um screen
Size: (%) 29 34.9 46.5 53.8 59.9
On 500pm screen
(%) 23.4 17.3 19.4 22.8 24.2
On 400um screen
(%) 14.7 13 17.4 14.8 10.4
On 315pum screen
(%) 10.9 17.4 11.8 5.9 3.3
On 250pm screen
(%) 7.7 9.6 2.6 1.1 0.9
On 125im screen
(%) 9 4.3 1.4 0.7 0.9
Thru 125um screen
(%) 0.2 0.3 0.3 0.3 0.2




Si ze:

(%9 0.7 0.6 2.7 5.4 24.5 On 500pm screen 0.3

0.5 4.4 14.9 32.1 On 400pm screen 0.7 1.4 11.6 25.9

WQ@2006/10208 315pm screen 2.7 7.6 28.9 30.3 13. 4 PCNUIH0EOMI971

screen 8.9 16.6 27 15.2 3 20n 125pm screen 71.1 65.4
23.6 7.3 1.4 Thru 125pm screen 13.4 7.1 0.9 0.6 0.2
Table 11 (contd) Test Test Test Test Test
#10 Spray Nozzl e Location Bottom Bottom Bottom Bottom
TaBrti2om Solid Conponent (neat sucral ose added? yes yes

H#6 #7

#8 #9

ARe—Ae—hRo—btgu-d—Conrpoght ﬂr* 06-Sucral Mﬁ% ':OO/n 50% ':”O/nt
0 0 L ) s es
S S0, L compentt pSiey B LB g 0
\ 4-, - 4-
S e
5‘ o C”“é?sgt\é"%wﬁﬁ? 7 13 17. 456%_8 1944 | Ong3d 3pg}5&c9r eens s,
Ligdi ”%c'rgpéheh’c Spray Rate: 5| 20.6PPBHTR! eci'o.() $0%-2 20.0-
(Ka/th 23.5| 23.5| 23.5| 235| 235
Moisture Content (%) 0.17 0.14 0.16 0.19 0.19
Loose Bulk Density (g/L) 742 706 644 639 698
Particle On 630um screen
Size: (%) 60.9 32.2 15 12.6 22.7
On 500pum screen
(%) 10.3 8.5 10.8 14 17
On 400pm screen
(%) 6.3 8.5 15.6 19.7 13.5
On 315um screen
(%) 6.7 12.6 27.8 28.5 13.9
On 250um screen
(%) 4.9 11.3 14.7 10.4 8.1
On 125um screen
(%) 5.5 19.1 13.3 9 12.1
Thru 125um screen
(%) 0.5 0.4 2.3 1.1 1.6
Table 12 (contd)
Test Test Test Test Test
#5.1 #5.2 #5.3 #5.4 #6.1
Spray Nozzle Location Bottom | Bottom | Bottom | Bottom | Bottom
Solid Component (neat 9.6- 9.6- 9.6- 9.6- 8.3-
sucralose) Addn. Rate (kg/h) 7.0 7.0 7.0 7.0 10.2
Liquid Composition (%
Sucralose) 50% 50% 50% 50% 50%
Liquid Component Spray Rate 13.2-
(kg/h) 22-28 | 22-28 | 22-28 | 22-28 17.0
Moisture Content (%) 0.15 0.1 0.12 0.1 0.48
Loose Bulk Density (g/L) 655 651 643 640 519
Particle On 630um screen
Size: (%) 8.1 5.3 6.9 17.3 2.4
On 500pm screen
(%) 13.8 8.8 10.5 24.9 18.5
On 400um screen
(%) 20.5 13.7 17.7 25.1 37.5
On 315um screen
(%) 26.8 25.6 25 16.6 32.1




On 125pm screen 9 4.3 1.4 0.7 0.9 Thru 125pm screen

0.2 0.3 0.3 0.3 0.2 WD 2006/ 102208 PCT/ US2006/ 009971
wQ2o006abd2e8 12 Test Test Test Test Test #3.1 #3rPQI/#32086/009971

#3.4 #3.5 Spray Nozzle Locati on Bottom Bottom Bottom

Bottom Bottom Solid Conponent (neat 8.4- 8.4- 8.4-

8.4- 8.4- sucral ose) Addn. Rate k /h 10.7 10.7 10.7

10.7 10.7 Liquid Conposition (% Sucral ose) 50% 50%

|l a Yo VAR wll &

S6%58%5988, TR Cpmponent —Spray Rate p0.0- 0. 0-
20. 0- /o)é‘gﬁ%- - (kgih) 12315 28.5|23. 52B.5 835 2.6
MOTStOTE, R Eerde ¢ 17 O.[1470. 16 0. 19 P. 19 [oose

Bul k Demgyty (9g/L) 742 7Q6.2644 £639 |6989.Partizlig On 2.8
630PM [SEHrEaD5 Phedtredryd ©00.9 32.2 1% 12.6 2.7 (n
500pmisegeen 10.3 8.5|10. 8414 17 20n 400pm sceeen 6.34
8.5 15.6 19.7 13.5 On 315pmscreen 6.7 12.6 27.8 28.5
13.9 On 250pm screen 4.9 11.3 14.7 10.4 8.1 On 125pm
screen 5.5 19.1 13.3 9 12.1 Thru 125pm screen 0.5 0.4
2.3 1.1 1.6 Table 12 (contd) Test Test Test Test Test
#5. 1 #5 PPopsstiss ghselegted samples from Tables 11 and 12 are shown in

Table 13.
5 Table 13
Mean
Particle
Size
Sample Identity FRI FDI BDI SBI (um)
3.1 9849 47.2 48.7 | 1.20% 811
3.4 7690 41.8 431 1.10% 408
5.2 6514 | 44.9 46.1| 1.20% 313
5.4 8267 47.3 48.5| 1.20% 579
6.1 5959 35.4 36.4| 1.10% 213

The flow properties of agglomerated/spray granulated sucralose are very
good compared to other dry forms of sucralose such as neat or micronized. Table 14
summarizes the flow properties by comparing the angle of repose for selected

10 samples.
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Spray Nozzl e Location Bottom Bottom Bottom Bottom
Bottom Solid Conponent (neat 9.6- 9.6- 9.6- 9.6- 8. 3-

WG @eabnse) Addn.

Rate k /h 7.0 7.0 7.0 7.0 10rPCr/US2006/009971

Li qui d Conposition (% Sucraktdse) 50% 50% 50% 50% 50%

Li qui d Conponent Spray Rate 13. 2-

(kg/ h) 22-28 22-28

22-28 22-28 17.0 Mbisture Content (% 0.15 0.1 0.12
0.1 0.48 Loose Bulk Density (g/L) 655 651 643 640 519
(% 8.15.36.9 17.3

TabfP{4 i

cle On 630pm screen Si ze:
On 500pm screen % 13.8 8.8 10.5 24.9 18.5 On

ZA00prTSTTrEeT sﬁnﬁwz ﬂd‘gﬁmeen
Agshichicd Ry FR0S008 WD~ 200055022085 29 23
(Rt b aeUd Ui0d0017 2 O 2500 STTER TT 07T
. . L2 I907T (.1 K. ru
Micjﬂgﬁgﬂhs@igLeen ot 2 2.3 2|3 2 LT T’ropge—yri €S Islei g5 ed
Nea@@gqg) €S TTONT [TFRBeN Al alld 12 3 € SIggT T 3cffabliesdl3.
e I3 Ivean -'art 1 CI E oSl Zep odiprg Tdadentyly FRI
M1cFolsze§§ﬂree ) Mo ] IE .gZ ‘*@ [ 143170611451 5. 4 4890
|Agstotnehited Brater) 10 3 PIA A4 p 240 15| 20%08 13 46
Neat (screened) 6919-008 Feed 45 47 47 46
Agglomerated (syrup) 200-04/267 test 1 27 28 28 28
Agglomerated (syrup) 200-04/267 test 2 31 32 30 31
Agglomerated (syrup) 200-04/267 test 6 29 30 31 30
Agglomerated (syrup) 200-04/267 test 9 26 32 32 30
Neat (screened) H2804B3NTA 38.25 38.27 37.62 38.05
Agglomerated (water) 6919-010 32.71 30.51 31.49 31.57
Agglomerated (syrup) 6839-063B 30 32 32 31.33
Agglomerated (syrup) 6839-064A 29 29 29 29.00
Agglomerated (syrup) 6839-067 38 41 39 39.33
Agglomerated (syrup) 6839-068C 31 32 29 30.67
Agglomerated (syrup) 6839-069 33 33 30 32.00
Agglomerated (syrup) 6839-078 28 29 28 28.33
Agglomerated (syrup) 6839-082 30 31 31 30.67
Agglomerated (syrup) 6839-083A 36 33 40 36.33
Agglomerated (syrup) 6839-115 28 27 29 28.00
Agglomerated (syrup) 6839-117 32 30 29 30.33
Agglomerated (syrup) 6839-122 31 31 31 31.00
Agglomerated (syrup) 6839-126A 42 38 38 39.33
Agglomerated (syrup) 6839-126B 28 26 28 27.33
Agglomerated (syrup) 6717-141 28 28 29 28.33

The PM050007 and PM050013 samples are those reported in Table 2
(run 7) and Table 4 (run 13), respectively. Sample 6919-008 was micronized

sucralose that had subsequently been subjected to a crystal redefinition process
according to the methods described in US 5,932,720 to Sankey, and sample 6919-010
was neat sucralose that had been similarly treated. The product noted as “screened”

was a commercial micronized sucralose, screened to remove large clumps. The 6839

and 6717 series runs all represent neat sucralose that had been agglomerated using a

Glatt GPGC-1 unit with 10-50% aqueous sucralose being sprayed from the top, in a
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5.4 8267 47.3 48.5 1.20% 579 6.1 5959 35.4 36.4 1.10%
213 The fl ow properties of aggl onerated/spray
w@e@aubrved sucral ose are very good conpared POT/051066/009971
dry forns of sucral ose such4as neat or mcronized.
Table 14 summarizes the flow properties by conparing
the angle of repose for selected 10 sanples. WD
2006/ 102208 PCT/ US2006/ 009971 23 Table 14 Sanpl e
A}@Mg% r(ﬁé!? b tAERI%s HPa E}@@n FIAS IS LERI QB %e’e bﬁétbh‘warographs of
0007 28 28_29 28 Ioneratedﬁ& gﬂ hié
sample 6539682 {105 dabledd: Eslgl I?glj twie,fiffergit |ca ?granules
havé 8smhet) by 8BS 4MB3NEANIF sBatid p3ficidd, (Mhml’nl aredu(lsmnﬁemrum a

relafery SOV aEhaTs TR0 Te D0 Fode JE i) g avel eree

andAgykamesEnedruciye wdh 2099 aNRent pfe@tposatsu@:ezgeﬁs Due to this
e
IargA%%lrf%ggnéfég " @aéﬁé.falﬁa S%‘%’%@% /%g%e?crt@cgfso e %lré/grggﬁgﬂso?llble during
formggHomina e FoBeRs. 97 1 Wauld be Voiy dssrbledp Commercia
useNQﬁisp(té ki€ ERGv e ¢ BN stBBbe xittadirt oo bidcedBerPdittle dusting,
0 rated (water) 6919-010 32.71 30.51 31.49 31.57
%E% a@& (syrup) 6839-063B 30 32 32 31.33

o i ) 58 A 5 s B o b e
as aﬂigglldmepatoédwe( @@rrqyp)esggggrmgcofg,meggstglguggﬁ 6% large coefficient of

varéﬁglﬂ %Eﬁt&?g b S ngal‘lb@lggﬁ o@?grt%?e Zs3Mithid2h®8ample, and a small
gl onerated (Sy rugﬁS 6839- 078

2
COGK%@FG@&WQ‘E‘%OF(@QFG HRYRB LSt %Jt@i‘ 318f‘b§)?§?”mma”zes the
coe G:ﬁ}ir@lﬁﬂlaﬁéﬂibr( G&vehoih % B3Ad OBIA BOti3S skl fAbvaBdus sucralose
onerated (syrup) 6839-115 28 27 29 28.00
"Ngg? ‘onerated (syrup) 6839-117 32 30 29 30.33
Aggl onerated (syrup) 6839-122 31 31 31 31.00
Aggl onerated (syrup) 6839-126A 42 38 38 39. 33

Table 15

Sample C.V. Mean Particle Size (microns)
Neat Sucralose 57.76 83.81
Micronized Sucralose 78.07 4.05
Sucralose/Water 52.76 90.41
Waurster coated Sucralose 32.44 180.55
Top Spray Agglomerated Sucralose 31.38 172.14

The entry marked “Sucralose/Water” is sample 6919-10 from Table 14.
The “Wurster Coated Sucralose” sample is from run 7 of Example 2, and the “Top

Spray Agglomerated Sucralose” sample is run 13 from Example 3.

As can be seen, the flow properties of sucralose particles can be greatly
affected by agglomeration and coating. The methods discussed in this application can
produce sucralose particles with a very narrow particle size distribution and very good

flow properties as shown by the angle of repose and coefficient of variation.

Although the invention is illustrated and described herein with reference

to specific embodiments, it is not intended that the subjoined claims be limited to the




Aggl onerated (syrup) 6839-126B 28 26 28 27.33

Aggl onerated (syrup) 6717-141 28 28 29 28. 33 The
wEks0002F and PMD50013 sanpl es are those reporP@USI006/009971

Table 2 (run 7) and Table28 (run 13), respectively.

Sanpl e 6919-008 was m croni zed 5 sucral ose that had

subsequently been subjected to a crystal redefinition

process according to the methods described in US

5,932,720 t o Sankey, a I . ;
cetall Sheirte BoU T T ot BN L e e YR S age Iy these
detanobedhae Skidaertbeart, whishanedifieasions araynstdy mpviten the spirit and
scopd bf r’c@%?l%ﬁneés g&@@&‘%ﬁa&& {r@wyseln{@{dgﬁ tRAtUNRSe claltes B8 3éhstrued

and serires runs all represent neat sucral ose that
accondidglyeen aggl onerated using a 10 Gatt GPGC-1 unit

w th 10-50% aqueous sucral ose being sprayed fromthe

top, in a WD 2006/ 102208 PCT/ US2006/ 009971 24 manner

simlar to the runs of Exanple 4. FIGS. 5a and 5b are

phot om crographs of sanple 6839-082 from Tabl e 14,

shown at two different nmagnifications. The granul es

have formed by aggl oneration of starting particles,
which are still visible, with a relatively snal

anmount of particle growmh m xture. The granules are

relatively large, 5 and have an open structure with a

| ar ge anobunt of exposed surface area. Due to this

| arge surface area, such granules would be expected to

be very rapidly soluble during fornulation into a

sweet ened product, and thus would be very desirable in

commercial use. Despite this, however, they would
still be expected to produce very little dusting, an
added advantage. 10 The coefficient of variation of
the particle size distribution can be used as an

i ndi cation of the narrowness or breadth of the

di stribution. A large coefficient of variation

indicates a broad distribution of particle sizes

wthin the sanple, and a small coefficient of

variation indicates a narrow distribution. Table 15

sunmari zes the coefficient of variation (given in %

and nean particle size for various sucral ose 15

sanples. Table 15 Sanple C. V. Mean Particle Size

(mcrons) Neat Sucralose 57.76 83.81 M cronized

Sucral ose 78.07 4.05 Sucral ose/ Water 52.76 90.41

Wir ster coated Sucral ose 32.44 180.55 Top Spray

Aggl onerated Sucral ose 31.38 172.14 The entry marked

"Sucral ose/ Water" is sanple 6919-10 from Tabl e 14.



20 The "Wirster Coated Sucral ose" sanple is fromrun 7
of Exanple 2, and the "Top Spray Aggl onerated
wer@eabnse” sanple is run 13 from Exanpl e 3. ABCT/ER200€009971
seen, the flow properties @b sucral ose particles can
be greatly affected by aggloneration and coating. The
nmet hods di scussed in this application can produce
sucral ose particles with a very narrow particle size
whet stdhibidg:.on and very good 25 flow properties as
shown by the angle of repose and coefficient of

variatiogn, Al G@umés— éd?rﬂ:rlsmgesmcl'é?&e' fati bf@éna at&fii@Whving an
descri bed herﬁ?rgo\é\n eference to speci f

OUtSHﬁ‘HGqCﬁéﬁ?'gn t CWBP”?”P]Q E9faE-coried tSH%ra:LH%J oi ned

cl ai ns b ed t 006/,102208 -
PCT/ US20 '6/ ocn)j&[é‘??ra“géesd’ Wi g‘ §ﬁ6r\‘/\/ﬂ?%ﬁa€irﬁ85"?s fyrther comprising
oneegp@etaeetiattia sucsalpsrusariolds, fdaicholutensuni@ge tegiomadeiding on the one

thBES&artiet Qictsioypdlaese skilled in the art, which
o rmdlf?[:g?l or?s ?raypsr??IF be within the spirit and

scope of 3t he ¢thaprReisWicReh AMBiHeRin %Egh bt tHé%ﬂEl%Qggrqprlses
3 %% g% %I ai ns be construed accor i ngly

PROREY PHZROBPEY TssBIeE BGE s anslsvheRtY theoutersuriage ragion
confrisng ssutanpoatet Bgcralise alidges theatirtioh ssiaialosgrittities thereby
adﬂéﬁ\égﬁgerﬂ% &ﬁ‘e%né%rﬁrﬁ@ggthree 'Rq}ﬁt hereof conprising

sol Gt on-coat'ed sucra € granules of claimi1,

each of jhe gyanplLRidsWrl % 1CWH%FéI§'a%rt|9ﬁ%F e gﬂ%ﬁ&les cannot

starti ng sucral oSe partic sal d outer sur
pasP &BFOUAN Pedy HIhgerae 1l RAfEion bav'naraemlaertawgawemuhdge

diaptdrirati€ 8f aBmoshe. ogdranednestulihg Gk da%t B9 WS bEIH: GaRMeSf
the granules conprises a plurality of the starting

sucr al os® par Thehesulaand clahrerigwhetdie tivelgRinusdsrfaea ds,
bet%ggﬁ aho aﬁﬁ%ﬁbﬁhﬂg sol ution-coated sucral ose bridges

starting slcral ose particles, thereby adhering

them t oggt herTl?é‘Srafngfe@o‘FQlahnq Wh@FH‘illll e 8?‘dnu_hr£qwave a

ranules of claim 1, wherein & portion ranules
betg’ﬁﬁ'hﬁf)o aﬁg§§0t‘m~ough a 25-pm screen, said portion

havi ng nu r aver elenthto di aneter ratio of

at m)staﬁ 0 a '&egr@ﬁ’gﬁ ofi CioHY LatvheEiR the grapuigsdiave fedse
betgeamdb@sand 300fihre granul es of claim 1, wherein the

granul es have a dso between 800 and 2000pm 6. The

gr anul es8.of cThke gnabylegtoécleim 1t mberpimbied gsnutasehare ds@oisture

conBSit WRBReH8 08N d 8#399\;‘{% 7. The granules of claim1,

wherein the granul'es have a dso between 100 and
300pm o, The granules of claim 1, wherein the granules have a moisture

content between 0.1 and 0.5 wt%,

10. The granules of claim 1, wherein the granules have an angle of
repose between 20° and 50°.

11. The granules of claim 1, wherein the granules have a bulk
density between 400 and 900 g/L.

12, The granules of claim 1, wherein the granules have a bulk
density between 600 and 850 g/L.



8. The granules of claim1l, wherein the granul es have

a noi sture content between 0.05 and 1.0 wt% 9. The
w@e@aabrss of claim 1, wherein the granul es havBCHUS2006/009971

noi sture content between @71 and 0.5 wt% 10. The

granul es of claim1l, wherein the granul es have an

angl e of repose between 20 and 50. 11. The granul es

of claim1l, wherein the granules have a bulk density

bet ween 0 ﬂu@%lof crhm 17 MR ernSI ?rsén etscHa@E %: fficient

wherein t ranul ave a blul'k
Ofva*ﬁatl%t?saman §¥¥°2006/ 102208 PCT/ US2006/ 009971 27 13.
The granules of claim1, wherein the granules have a

coot ficiBht . T GaPHEs b AaITads WRED SiRgrapules iave a bulk
dengitpbatvesenofsocaral 880 g/phael:gvalut betviemnidesnd1aueum, Sl kn angle

of r%g%%ifF%“%gg%%g°750 and 850 g/L, a d50 val ue between

Opm~~and an angle of repose from250 to

350. 15.4 A MEL h‘%qh ioPB%g r’lgrgrag[l%g"y) ﬁ‘ﬁ)lrﬁf?@pgdc%l&% the

sucralose t he ing
gpﬁﬁpﬂﬁﬁﬁﬁﬁrtlcles conpri sing sucral ose on a fIU|d|zed

bed; aﬁq ing to the starting particles

aqueous % ‘i'“é'l”@ PO PR kFSLE" PrEB DT 57 IA%E an §§64'4}%§ﬁj bed;
andsucr al ose to produce wet particles conprising solid

sucralose wth a |layer of aqueous sucral ose thereon,

whi | e sitmArphriepbsthe stestinggartideset aqpeusi gErtiele growth mixture

CO”%%{T%LQ%S\‘;&E e %Q}alé’%dtfg%{g’]‘ucf% H%?{lﬁgs @&nhﬁaHé sgﬁjd §L5'Ic$gose

W'tlzc,ad%r@ééqwepttswycquwm@@onswbﬂwmw@n@yushhdrsamjéhmet
parfi@éd:i cl e growth m xture. 16. The net hod of claim 15,
wherein steps a) and b) are repeated such that the

gr anul eswipsrothustess hﬁ&lﬁceb)/aﬁé&‘éﬁeaeQiEQ ré’c@Jlﬂﬁi él&h\/@ﬁ@crbéiﬁ}@en 5
aim 15

anc oo & Bl el BudBbah P fuER BrrabiRet Syodiaglipys
parti¢ie gedyythhaixéurg. d50 val ue bet ween 400 and 800pm  18.

The nethod of claim 15, wherein steps a) and b) are
r epeat edt6- suchhe mathodies climridl ederrip stapsd) tandridiaye nenaated

such tifrGh¥ rate 1 &ehreRaPedLiHararythad@ Py, valll% betR€eMBbHAHd @booum.

claim 15, wherein the dissolved sucral ose
17. The method of claim 15, wherein steps a) and b) are repeated

such that the granules produced thereby have a dsq value between 400 and 800um.

18. The method of claim 15, wherein steps a) and b) are repeated
“ such that the granules produced thereby have a dsp value between 100 and 300um.

19. The method of claim 15, wherein the dissolved sucralose
constitutes substantially all of the sucralose in the aqueous particle growth mixture.

20. The method of claim 15, wherein the fluidized bed is a
continuous moving bed.

21.  The method of claim 15, wherein the operating temperature of
the fluidized bed is between 15 and 40°C.

22, The method of claim 15, wherein the dissolved sucralose
constitutes between 0.1 and 65 wt% of the aqueous particle growth mixture.



constitutes substantially all of the sucralose in the

aqueous particle growth m xture. 20. The nethod of
wa@b@ekBs wherein the fluidized bed is a conPCTYUSB6/009971

novi ng bed. 21. The nethod28f claim15, wherein the

operating tenperature of the fluidized bed is between

15 and 40C. 22. The nethod of claim 15, wherein the

di ssol ved sucral ose constitutes between 0.1 and 65

wt % of t aAgHRP r el

D00ss 105005 Ao R s £, ey tﬁérﬁg‘g?%'g%‘c‘frg' ¢

congiityteq Refwegm éraé‘idrF’Et WE°/°cﬁf§§% PYERPUS REF G0 SEOWIBIRRE IRt e

bet ween an % 0 gueous particle growth
i xtur 0. 254 TR SRR S A a8 Thalsee Rt prgelbse
congiigsed WWesmaoaindSiS N sifithelb@sedne paettdle gbvathtnixburat %

of the aqueous particle gromh m xture. 25. The net hod
of clai 35, Teemethedhdtolment 325vhenein 3@%wedn 25 bod &0% of a total

weihRl SuchfiosUAR rtﬁé gl & *b‘?o\ﬁl&&ﬂw f= écﬁ.legﬁg’]ﬂbﬂﬁ:fjedg’%wﬂhe

qreous particle gromh m xture.
MiXYrEE m 15, V\hereln at |east 90% of a total weight of

sucr al os he anul e vi ded t he aqueous
particl ef ro 'ﬁlgﬁ't ? 1£ SR ﬁégévaﬁf 28Yepig §agal weight
of sphetaserin tlhxsegmumsds psovaje(dotwt ihelumusoupp@Epialcadro@th retthad

in which step a) is perfornmed only once at the
begi nni gy -t hetheohethodrmd ciaimpl 3 wheseipéhé oratieat! is a continuous

preﬁ%hbﬁ' H%i!ﬁéd’ it ARt Ly is %%rfom?@d Hﬁ%%@!e af ued Qégm\ﬁﬁ% thereof,

wher ei n he agueous partl cl m xture co
a”dastBl&P?é';rpf‘a{FRﬂ”ﬁQscoat'ﬁquw @ef é~ of 4.0 to 7.0. 29.

The nmet hod of__cl ai 5, wher the pHis in ara

of 4.2 t7 5.0 @G{RO%H% CI?@'PH%“H’Ier%f‘éf‘?r?%%%r%‘?'ﬁgmwm
mixtire qohhprses a baffeaage had apHAnteorande 6f 43to 7.0e net hod of

claim 15, wherein the buffer conprises fromO0.05 to

2.0 Wt %44 a denbetadidicladh &, weekeindchel pd isal & radgeaf 4.2 to
soweak acid. 32. The nethod of claim15, wherein the

buffer conprises from0.1 to 1.0 wt % of a conbi nation

of a weadp.acithedmsdlod dFfciabmVeRlkyiRedif thSBH id Hea MBI 4.2 to
of claim 15, wherein the buffer conprises citric acid

4. 6and sodiumcitrate.

31. The method of claim 15, wherein the buffer comprises from 0.05
to 2.0 wt% of a combination of a weak acid a salt of a weak acid.

32. The method of claim 15, wherein the buffer comprises from 0.1
to 1.0 wt% of a combination of a weak acid a salt of a weak acid.

33.  The method of claim 15, wherein the buffer comprises citric acid
and sodium citrate.



