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4, 1', and 6' positions with chlorine. Synthesis of 15 sucralose is
t echii c &Psiplizption RYRECHpnRERcsdwe folfowed by Hegionaors spquentia) envytalligptioice speci fic

hydr oxy ' ' MBinindH ' | groups
I ncl udi %‘S%&Hﬁ%ﬁﬁetf@gﬁﬁ%ﬁ Sﬁilt{rarar ﬁﬁ{/%#@%ﬁéﬁ%%@?\l’ﬁﬁe%tﬁy fa%%?%ac hes to

this symdesicsyshllizetiopeenpurifeatonsised Thisewentionplso relaBs tesiceaieseNos. 4, 362, 869;
4, 826, gggm%o%lt%ﬁg 28031 a%ﬁlp%si%ié%s cggl%risin e%ncrgilbge ) 1%%11% of thE =Rt ated by

ref erence ‘hereli n. However, suc roathes typically rovide a product
t hat comtvaities. \I&esei cogipbsitiensynafbedtighdy purh bud hava redpsieg tastegoefdeunds i n
addi;gion to sucral ose. Although much effort has been directed toward the
synthesis of sucralose, the isolation of sucralose in highly pure form
fromthis conpl ex m xtur BAGKGROUNROMEHEINVENIIONOr e has recei ved

relatively little attention., Early _reporte rk typical I nyol ved
crystallizin u%ﬂgsrea{"c}s’e% W%ﬁ?%ﬁfpdﬁafwggv%ﬂ&qsé arﬁvg&e{#%r,m $rocess that
yi el ds swechsimntentityadeverhl Huntited fimies it 6ftsyiciose! ¢ deriv&lifbmls0&Osd 18y SOMet i mes
purified froma synthesis nmixture, by siljca ge] chro ography. See, e.g.,
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Concent TELEBHG. Seprreg. s RS Gt 4. a0k Boc 570 s S Phemd Al 685, tast e
and f | awpich BRUxpibdMindb PR B TeRfenSd et dth. OBBwever, such approaches typically
20  provide a product that contains varying levels of other chlorinated sugar compounds m
addition to sucralose. Although much effort has been directed toward the synthesis of
sucralose, the isolation of sucralose in highly pure form from this complex mixture of
contaminants heretofore has received relatively little attention. Early reported work typically
involved crystallizing sucralose directly from the synthesis mixture, a process that yields a
25  material with high impurity levels. Sucralose is sometimes purified from a synthesis mixture
by silica gel chromatography. See, e.g., U.S. Patent No. 5,128,248, which is expressly
incorporated by reference herein. That procedure, due to its use of silica gel, may be ill-
suited to large-volume commercial production of highly pure sucralose. In addition,
relatively little attention has been focused on other approaches for removing halogenated
30  sugar impurities from sucralose. Efficient removal of these impurities is importaﬁt because,
even at quite low concentrations, they can have an adverse impact on the sweetness, taste,

and flavor-modifying properties of sucralose.
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sucral ose precursors, deblocking the precursors,; en I solatfn
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impurity level is as low as about 1%, and even lower impurity levels can affect the perceived

taste of complex flavor systems. Hence, chlorinated carbohydrates created during sucralose
25 synthesis may have a profound effect on taste, affecting the quality of an end product.

Conversely, the removal of impurities may beneficially affect taste, sweetness, and

palatability. .

Pure sucralose can be made by purifying the blocked or partially blocked sucralose

precursors, deblocking the precursors, and then isolating sucralose. Another approach is to
30  deblock the pure sucralose and then purify and isolate the sucralose. Another approach is to

partially purify the blocked or partially blocked sucralose precursors, deblock the precursors,

and then purify and isolate the sucralose. Therefore, the purification of these precursor

compounds is needed to increase the overall yield of subsequent reaction steps.



conpounds is needed to increase the overall yield of subsequent reacti on
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expr essl Yy i ncor por at ed reference hereil n, relates to a process 1 n whi ch
TOSPA i sUSuPatenta¥p. BWﬁﬂ%@xmeefuemwrmra@d 9stef¢r|etl@étereenselatﬁbt0|tm\/ed by

Coacy] SRl el BF SheBt Holp i a@bhsle R0 (I By R DI o RO T

sucr al ose e product str cryst lon extr
used]s andmaminggoytbér liggon Condertrang hasdingisepdarrystals, andpdodipgdThelthies cpelesess

o' bt ¢ SR g0y dverdl 8 i FGRATIES. PPN £A65 820, bllfesaig? B 00°°
f or syntinewporated by seferonce here, shares ©t's 6 dmChlmact 4 vle,SG’andboxsgaeacmse@eetw

00" POr e S BRERIGE, NLELIYor TNCCQTPONAAL Sulc 30 AGTe el

exchang roma ogra crys |za ron trrom so ven s Suc
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process in which TOSPA is purified by three sequential crystallizations, followed by

deacylation to yield sucralose, and then a single crystallization of sucralose from the product
stream. No pre-crystallization extraction is used, and no recycling of the mother liquor is
employed. This process purportedly achieves a purity of 99%; however, the yield of this

25  process is quite low (5%).

U.S. Patent No. 4,405,654 relates to synthetic routes for synthesizing various
halosucrose derivatives and is expressly incorporated by reference herein. The compounds
are isolated by ion exchange chromatography or by crystallization from solvents such as
diethyl ether, ethyl acetate, and petrol. |

30 U.S. Patent No. 4,980,463, expressly incorporated by reference herein, relates to
various processes for purifying sucralose-6-benzoate, a precursor to sucralose in some
synthetic routes, including crystallization followed by recrystallization. Also shown is an
extractive crystallization, which combines extraction and a first crystallization in a single



synthetic routes, including crystallization followed by recrystallization.
Al so shown is an extractive crystallization, which conbi nes @t 8ERt208p and
a first crystallization in a single 3 0 5 SEP 2006 WO 03/ 076454
PCT/ US03/ 0@®aBn7asep. U.S. Patent No. 5,298,611, expresshyriReRepqr ated by
reference herein, relates to an extractive purification process during
crystallization of the sucral ose pentaester. In this procedure, the
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cool ed to . induce the. 5 cr%ssit(fl li zatign of th sucr al ose pentaester. The

I

pent aest SHFSFRYLCIHOR PN Furing crysializationyef| crajose pentageicy diyhipure formis

r ecover eprobydutey the@hotslose sntdekter i6 fe6dnt inlAMEmparedEacRbR MRS ifa SA6QHR SuchPhase
into which the p\ﬁl ar, g&(iq%rl als are extracted, |eading to production of

purer suby'@lE¥e VHENS dp Crepty @ bipbasic mixurepyhigh is aqpled § ey, expressly
I ncor por gyasilibitioh OF He@BGBlobL Blalster %@g@:ﬁaéts%r ?q[nﬁn]zf)tlﬂﬁ gﬁﬁﬁéi, b dBiagRe @ crude
e ac

sucral ose reaction mxture is extracted w tate In a ROBATEL
count er BJFlREYRlY BT foreyis Fecovgred Ryt Ivdrolusiveftheestas| h¢ watenprovideymsecend i s t hen
concent r gla68intPwRick He'pBlar Hafesials YelkxkictR & limg t ol ﬁerr rizing
agent, algﬂai n congente%ataéc ato a syrxup(,: én%ﬁgllgl‘fjﬁgg@%ﬁwé’% y sglglg‘ggtge. The
sol ut i onPeniregeraiEsgRlii t h sucral ose crystals, and crystallization is allowed
to proceed fqygSENGhNo. §AYS3 . . al xpressly

I ncor por at ed ct?t’)y r e%fé r é’ n g’ey%g?% ?}r('ﬁyes?lgl lg%ﬁ&%%&\p%regerr%%g %1 érglghre\?%gsgﬂ &

sucr & osproésaitieviachea Pmdesucodese reaction mixture is extracted with ettlylrdcttatedh Ayl acet at e

(using e cll or~a _count current extraction processes)
and theﬁk@?g@ggﬁ%ﬁé{%ﬁ aesttéé(rhg%%ri' r%heg%lﬁg?cﬁg%ﬁ#u[t’ﬁn?ﬁ%uc ?ﬁﬁésrthf’rf quor fromthe
second ceopséntriater @b syomp, clisselved mwyaberStreabedtvith adedolofiging @ageandgginop solid from
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acet at e.a prhéess inhwhicteswerajae #h-dckaedn avdaetioiixnge ishRFadaperl ythatLetagnd

purified .to ﬁ eL% sucral.ose. 25 The preceding di scussion identifies an
unmet  neSH™E gL bateh FXaguon of 4 copnterumet %FB@QS?W"F??S% apd dgnepstallized al ose
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hi ghzoyi elnfle criyktalllizéDsipral0%6-5-236ta18 3¢ dambRia-withiat flotHeZ Rido? Brolf tREGSa Step that
renoves a suybstantial portion of
crystallization of a previous batch and crystallized from a mixture of water and ethyl acetate.

A third crystallization is performed by dissolving the twice-crystallized material in a mixture
of water and ethyl acetate. This thrice-crystallized material is then deacetylated and purified
to yield sucralose. '

25 The preceding discussion identifies an unmet need for a sucralose purification process
that produces sucralose compositions of enhanced purity and also minimizes the overall loss

of sucralose during the purification process.

SUMMARY OF THE INVENTION
30 The present invention relates to producing sucralose of high purity and at high yield
that comprises an early non-crystallization process step that removes a substantial portion of
the impurities present after the completion of synthesis, followed by a process of one or more

sequential crystallizations and optional dissolutions, and subsequent recrystallizations. In one



the inmpurities present after the conpletion of synthesis, followed by a
process of one or nore sequential crystallizations and opt %gngé& 2“98
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03/ 076454 \R& IR 06628 enbodi ment, at |east a portion of the nother
liquor fromone or more crystallization steps is recycl BETUS4/62%8ar i er
crystallization step or to the non-crystallization extraction step. An

i mportant discovery is that the recycling of the nother liquor to an

ear | i er eadbyintdnt, iaZRidt @PoRoRRF HHMUhEARuE fRindBhd dGARE chRRIRYEIEMLsi Vi el d
and inproves the efficiency of the 5 recrystallization process. This occurs
because "EHEAR %ﬁzarlpqrﬁ[p@fa?lgtan%ggp Ap thequarmsrystatlizptiementiaghen $¢p- gmer al | y has
| ower | emBbigan®HistdViRHY ik tH : | ut.| rg%}mhl | n the
earlier crsyst allizat ilgﬁ%a?&fggﬁﬁlﬁér}%t;ﬁiﬁﬁ@‘%‘gﬁﬁgl;@cfﬂregltqfeagc c%{s%tqasf I zation
and t he PFOyidpaeisigmificant impyaventent ipyield andrimprovamthovefficienbeoftbe ai ned ot her wi se.
Addi ti o : - ' ' racgtiqgn ste npl oyed
remmyes AT asnen PR, TR GEhE bl it e BBl )

cryst al Icrystellizetion gqanrally hhslowerigedls ofjmphritiestthmy the icepliase solutiom employed

crystall.i | he. - tallization extraction step ovides a

nmeans féé &@%'Pﬁgi?%ﬁ%lp%oﬁg?%sﬂ% “Sﬂ? TS IgPIgF Qgﬁéfrc Sgailéz.ag%%n%c %ﬁﬂ@?ﬁ?‘?‘bn of

t hese t wbchystelseatne pre yhael visld baietahaksthawisposi t i ons of greater inpurity

t han has bee hi eved previously. . .One enbodi nent of the presept. i nvention

conpri ses m?ﬁ%@gn%’ glﬁue ?“ﬁ W‘}i‘a—ygtﬁl@?q%\%%m 80 SR ARlo¥ed g °§‘i§d1‘§1’r6§‘e

sol ubi otmpaities itein tigst Het stepsoed byebisalizhfie. Habsighe résyslint Tasoti! ution to

a non-crysta Iizatiqp trarcﬁtli on step.to Ki el d an increased purity

Sucr al oSN g Gyrrallizations P e ppn:crisiylipalion PXimetiohs e BeBdes BmERS R

i ncr eas efficputl inipd v ufifef Sadrblbicd THe Qombindlidh ofthess hd pobliuidGieidsose and a
I quor, and recycling at |east a portion of the nother liquor to

not her | I
t he sol ﬂqg%jﬂs.e CHPPHPensRfgHacRERRurty than bagkesr ashigyed prsyionsly: be perfornmed nore
than once. 20néesbidiRe dfYhe pris@niiffehtibh BénsiisePmEMBdLSr f&ﬁ% B0 € than

once where the subjecting step is perforned once, or re Than once. The
per flor n'RE &TBee Wareloge sQfutinen qoaprisiogler 9aps psubiccting aerude susplosesblntien t i nes,
four ti e®snonféryRallibdRs eRfradiBh Step BAAelliad fﬁ]c}éa.@é%ﬁpuri\éﬁﬁrcﬁl&sbgolﬁ' ecting step
and recycling steps are perforned either once,” or nore than once. The
subj ect PefPEIng? rsfallization preeduse er thedndreased pusidy spronalgse solutioms toi abtpinm
l'i qui d- bhyatiiiide Suckd166etdn@R mdidr fiddr YR BLRAAPA K i L aphy,
pr eci pi tﬂg?iuonet ol | owed b’m sol vlgntr’ vvash{ﬁghgﬁé%gfﬁﬂﬁ%@%%%fﬁ@rﬁ
f ol | owetp tBgsBwtians da thineraboditnent the subjesting Ftp way bbparfirnadmetesthamenceal so be
car hj edaQitioshit,NGE t i ont i.nuous _oper.ation. Anot her
enbodi nent  of l{yhe pr gerﬁﬁ‘?}nc\%grt{??%&&%:ﬂggr%ro?étg% (fgr%:fa IS tg? S%E?F‘?%ftﬁ%ls
sucr al opeformedprceconmereshanroato sBhegetfotmiog ste o dlwi begpetfieneita® fastafiree
subj ect 0 G | ose soluytion to a npon-grystallization
B 1 co Mt o el 4 Bndd B A hes el o, WheR BloihBonng Sep

and recycling steps are performed either once, or more than once. The subjecting step may

also be selected from the group consisting of liquid-liquid extraction, extractive precipitation,
25  chromatography, precipitation followed by' solvent washing and derivative formation
followed by extraction or distillation. This subjecting step may also be carried out either as a
batch operation or a continuous operation.
Another embodiment of the present invention comprises methods of purifying
sucralose from a crude sucralose solution comprising the steps of subjecting the crude
30 sucralose solution to a non-crystallization purification step to yield an increased purity
sucralose solution, performing a crystallization procedure on the crude sucralose solution to
obtain crystalline sucralose and a first mother liquor, dissolving the crystalline sucralose to

obtain a sucralose solution and performing a crystallization procedure on the sucralose



sucral ose solution, performng a crystallization procedure on the crude

sucral ose solution to obtain crystalline sucral ose and a fi rsﬁaﬁ:@tgﬁﬁ
. liquor, dissolving the crystalline sucralose to obtain a suc s&006
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SEP 2006 WO 03/ 076454 PCTI US03/ 06628 solution to obtain a nore pure
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| east t horeortmdresf the Bud@elotd soRMiond @ilized inTBS earkidr ¢AystalliPBBon Hocdifs. ity five
times, where.the subjecting step is perforned either_once, or nore than
once. Al Fmbpdipp, & spyecting Sep may begerdermen mopsiiamence eFlieciertormiag siepmays bat ch
oper at i OfIso Bé %&%&E@m%t BRRMds Mee HAROUPE iR DAY c[ﬁS&E oithore M Avavention
conpri ses nethods of obtaining sucral ose from a feed m xture conprising
6- O acy| times, where the subjcangstep B pexformed jeiikss epefa bamersshanrarse, Alwofihe staps
ehi orl nalt SHEbARRNDNRY BN Ime AP RIYaRApllid 3F KSifinBbuiBEhliBd Y P! ocked
chlorinated sucrose byproducts conprising e steps of performng a
non- cryst al | i 48qthessmbedimeat ¢fghis énveptionmemphieesneatitbdsok ohtaiping suerhlosd flomn
i ncrease I = : 1O ik S NNt | l,.act osucr ose
conposi t |gl ge%&! Ih%:dr(%rsetac aoﬁp?igllxg SAC? %%yl%hlc ’tr6e' llalgcg !fg%g‘rl [ ? %mg%yﬁ%:lﬁt-g%,%{%g%ﬂ%f
t ri ch¢ or ehldrimatedgucross bipoodugtal and pptemaily bleckednmp paitinilyblotiedahiosinated

6- O acyl ; CwBl -t e X 4 .1' 6'-trideoxygal act.osucrose and_ a not her
l'i quor, Seuééocjzsa%) r{‘éal%ks %@%@?mgﬁ%%%epaagﬁ’ etr\togﬁgllga"égﬁﬂgﬁlfzéﬁo%? U §¢ i ons of
t he 6- O awthe febd hhixtire torobtaid arineréaskd phrity BrO-deyldyl) Bt -atdhlisod[10ge to obtain a
subst antj al | ur.e . . . . . s o

6- O acyl b%}ei%,g@agt?sfu%oﬁ? gyRositpn, Grystallizing the increased Rgine $-QseevkAd »6'addi t i onal
ot her | trighloro-4,a1)6! -teidevxgpiladigsutiose comipptiabh toedbtain BAO-8cyl-4,1°,6’-trichloro-

6- O?cyl 4% Q -tr ilchl or O- 4,d1' , 6! -tri deoxygal actosucrose _to substantially
pur e suctArdsHdegxyeslpgiasugrons aid aghether liquors gxecpting at fqast thrge additonalmy be

per f or Lrestq?gnﬁbnma]_ n‘fmizgsd‘pﬂtne&ol-flh&ym,e B&’Lﬂﬂieﬁl?rdc-qll’rﬁ’Iﬂ-iﬂ%&ygd‘.lic‘(&béu&rbﬁmtf%, or g
nore than f.ive tine itionally, t erformng step may be perforne
nor e tha?r}’%ﬂééum\tmg;l@' N 'fl%y?'éfll ’Pz'fq‘fgb&‘@ﬁ P ey Balagtopugioss st t hr ee
times analiditivyalifothie! 1RRLSEnd ERMERE the GLIRRLEIONSIrS 61018 yRH, 1P 5Tt Hdkd-qui d
extraction, ,chr omat ?T%%Bhy, and 5.?re_ci pitation followed by solvent washing.
In this ﬁb%ﬂiﬂeé’ﬁyga frotee substagtiglherure sieraese. By thissmbodimenhéheper f or ni ng
25 stEpScrdtalifiNs §top tnat b PerfrRiRS at Bt MfeetREACRA tiRks ABuAfhds e BGES GF M Ng or

crystallizing step. Also within an enbodi nent of the present invéntion are

met hods BT SbAE v %ﬁy& ddeitandlyethe perfermingsep mhKbapesfognedmpts thap once
6- O acy | wherd the @rystalliztdY 84pqs ferformBd at 1b4st ﬁ%laﬁ& {?g? U% Fég?:‘%éi d‘%c# tle

chlorinated sucrose byproducts, and opt ot partially
bl ocked EeHroronpgingPidqeiddipmidextmactiing ehsomatngraphy, auyl preepisatiop Solisfweddnyf or mi ng a

non solvent washing. In this embodiment, the mother liquors from one or more of the performing

25 steps or crystallizing steps may be recycled to an earlier performing or crystallizing step.
Also within an embodiment of the present invention are methods of obtaining

sucralose from a feed mixture comprising 6-O-acyl-4,1°,6’-trichloro-4,1°,6’-
trideoxygalactosucrose, other chlorinated sucrose byproducts, and optionally other blocked or
partially blocked chlorinated sucrose byproducts comprising the steps of performing a non-

30  crystallization extraction step on the feed mixture to obtain an increased purity sucralose
precursor stream, converting the 6-O-acyl-4,1°,6’-trichloro-4,1°,6 ’-trideoxygalactosucrose in
the increased purity sucralose precursor stream to sucralose, and crystallizing the sucralose to

obtain a crystalline sucralose and a mother liquor to obtain a substantially pure sucralose and



30 crystallization extraction step on the feed m xture to obtain an

i ncreased purity sucralose precursor stream converting thej§ SEP ﬂmP
6-0Oacyl-4,1",6"-trichloro-4,1",6"-tri deoxygal actosucrose in the increased
purity sug/PsRs&spPr ecursor streamto sucral ose, and cr y$cqj(ﬁ§o§$5?%[ t he
sucral ose to obtain a crystalline sucralose and a nother [iquor to obtain
a substantially pure sucralose and 6 0 5 SEP 2006 WO 03/ 076454

PCTI US03/ 06628 additional nmother liquor. In this enbodi nent, each

per f or maddtioral Stt liqwrNth AREHBYREL, it peﬁbﬁ;ﬁn%g&yysmﬁmg ir@rovadertitg € t han
once. Particularly, the crystallizing step can be perforneg%pag Iq?st t hree
tinmes, P ERYbeRE<OTEgFore R onge; Farticpige, the,frytallizing [igR off DRPIMMBEES The

per f or myiga s 1HRe: RY, RLedBAEOIAPHMEHR tiies/ Bt nfort BN 9B Gifhes M € t he
crystallizing step is 5 perforned nore than once, or all the steps are

per f or mierforpiRS ftemmay e Rerformedeorfe(or Biere thaponse, where the crystallizing step is

O acyl - @ﬁéﬁeh-ﬂ&e Hah 8h&:; 8r A thE stepd ArORLARMES HOFOBE SRRY. Bfadditic lelel zed from
the preCursor streamprior to converting said

6- O acyO-acyl4,166 -trichivew 4y 6hl-wigelacfosircroge may pe eryeirlliged Gem SR RIPBE®rt o

sucral o T L Ry-ant b Qp1ad ’jtﬁQ'felo Q&&rg_ﬁtlhgds for purifying

sucr al oégeaﬁ ngrgggﬁggmg%lﬁs%u?ﬁ%l?ég%so ut?on conprising the steps of

subj ect imdporygataatbeusosertabwsadosol uti on to a non- crystallization extraction
step to yield an increased purit | E%Pti r.m a
crystallizat ?B%I’Iﬁeggléﬁglr%é) noaﬁsot%cé'yqegglr%l{eh%ggg’%url fsgﬁ&%]rogfgélg a;EO ution to
obt aion eugralbs dolutien camprisihpthe staptofaubyettingra dnidgsocraloseshtionrigaaon- east a
portion of, the.nother.liguar to the feedstock utilized in the first step,
Lo yi o aoaaliaift erpsion s v S ERS Siontbie whEPairbifinga T ovel °of
ot her chhefallirati@dprsti@aresonl the ine@ssel parityahaulosésohittonfto bhiginaoyspdkinet i on by
weight. This final créistal | i n%, suckal ose corrﬁglsi tion. can also be purified
in rati 6&TepseAnd aietagydiaor resycling 3t feast 2 HEriipn of fregpether WGHF 9 H%0: 1 sucral ose

to acyl @asogt@iiRbd Efthe GFs8aBp,%0 Pleld g aryitallisakicralosedoRObYEGEw BGeinOr
hal ogenat ed derivatives. Hal ogenated sugar derivatives may.inc|ude

di chPor dleysd stotherhigrinateg sygarsgs last tham phpub Qe of dae compgsigion by wetgbhr osucr ose,

4,1, 4' 1his-fird0criyhlline flcen Q8 abapéstiondah @86 be purified in ratios of around 500:1, to
4,1',6"-trichlorogal act osucrose- 6- acet at e, cgnd 4,6,1' ,6" - . .
{ et r achPEIBE APk AL iacros 1000 sucglasn to Anipdicmldse, ggiaic or inorganic salt,

3", 6" - dicBbIVRAG) YK NSIEREOS Barivatifes. HaldpbHda0Ab ARt IvEOR Ay include
1", 6" -di chl orosucrose, 6, 6’ -di chl orosucrose, and 4,1',6' - trichlorosucrose.
Ot her eRisBIIeREFIOSE ¥ptate, 8. 150 daehiqrosustase 4 Qn-tieeraserasg febtsO's ol ut i ons

contygi Nik @ cl1bRgaldtoPhtbdel £ G- HichRrOSBaciRIRORIEARAT, dkd 4 ¥qdef rom each of the
enbodi nents nentioned above. Additional enbodi nents of the purified

sucr al oduiracidpiosalpetponzosplyl dishiozmegslagipamaressnts - diphlemanhpdrosyeress, 66 sor bi c
aci d, bgi&%%'rr&%?ﬁ%ioguqr%e, PinYLRIB0¢ MOG,G'rﬁﬁl%S&%%%hhﬁ',B’ber eof that are

suitabl e uman 1 ngéstion. Products in I ng beverages, conbination
sweet enérahlorosucrose.

Other embodiments of the present invention include aqueous solutions containing the

25  purified sucralose compositions derived from each of the embodiments mentioned above.
Additional embodiments of the purified sucralose compositions may contain additional
preservatives like sorbic acid, benzoic acid, or dihydroxybenzoic acid, and salts thereof that
are suitable for human ingestion. Products including beverages, combination sweeteners,
consumer products and sweetener products may also contain the purified sucralose

30  compositions of the present invention. The methods of the present invention are applicable to
the purification of compounds other than sucralose. Specifically, these procedures can be
similarly used to purify various hydroxyl-substituted trichlorogalactosucrose compounds that,

for example, are precursors of sucralose in various sucralose synthetic routes. Additionally,



-consuner products and sweetener products nmay al so contain t[ﬂe gurified
sucral ose 30 conpositions of the present invention. The net bdSERT 2006 e
present invention are applicable to the purification of compounds other
than sucr avoseoregeci fically, these procedures can be sp@thgslo¥ssised to
purify various hydroxyl-substituted trichl orogal act osucrose conpounds t hat,
for exanple, are precursors of sucralose in various sucral ose synthetic
routes. Additionally, 7 0 5 SEP 2006 WD 03/ 076454 PCTI US03/ 06628 the

pr ocess d¢be pwsessésiiestribed bemingan besed s@protiacepelatietyepire ppirdtidng of uther
preparations of  other 0-., di-, tri-. and tetrachl orosucroses, which

al so have o st it a‘%%até%%%%rr SHERP 789"%'}]13!5815%3%"6%8%“?}5‘%%6 PIBPHBER 3¢ cithie

sweet nesseptoapeadifyi ths svedetneas propertiswfwatioudlcomestibles 0 AtRbAERpRtAdyiMiA hi Nt he
scope oft t he rﬁgent irtlvent'Lon are sucral ose.congtgiigéi ons obtai ned by any
one and/ B?S%PES © ISR FYETIHT 35 SUCHEOSHEPRBYYIong P bY MY e @B¥AE i nventi on

as wel | sameRbBBMEch ofthEhBAdIgeiEd 6T thdistERhOE CerBiONBOREN hORSARRE ai ned by any
one and/ or some conbi pat i on of. the  methodol ogies of the present invention.

Anot her ORBEIRELHsSUGHRIOpHePIRRositions obtained Ry 3% ope AuY ersome compmaiinn ofithy

enhanci nfethd®loghdlodtapréschtinRtign.cONsuner product conprising the step of
adding purified sucralgse to the 10 consuner product. In one enbodi nent,

the purified ARQcarrBRedimest of theguesonyipypntion refrtesio methodefon onhaneing thet he
sucr al osfaEih 8t PLASERL ptbAlal ol RRir CRSUIPSr READ UGG A suliel BY Bl me!  about 3

parts pér mllion to about ] n-another e e sucral ose may
be 19r esensumgr preductt heorasimehodiment thrprsified sucgalpswedy ef99: 836 pereShpar t s per
mllionhom : LLLd . e | {..Lhe

sucr al osa}e1 may e d%‘?%getﬁ?glffc\n&tlﬁgﬁ{aly %Héégﬁg M rrtlg?l tﬁg%ﬂt}%ﬁﬁr&@%@{ %ealr]%‘(%PPof about
10 part sbp3 parts pérgnillion talebeit 0300 Inanotherqrmbodinkdnt, dire suéraloaelthiay benal

enmbodi f . r nt _inventjon rel.ates_to,. nethods for, e cin t he
pal at agﬁ) P%Stcrgl{ “gpﬁgmgec\gfzsﬁléngeép r(?élrlr%ra {I %flg‘r'le of giléougégﬁrtscﬁer 5’6@%8’ %’GP%%Q(?%%U al ose
to the pbeméliagen ahothenentedinodt, tnducraldse may be piessht siteinahosssimyr be 99. 9%

pure.. In of her, di nent, the sucral ose be present within the
bevellf'agé’rcg({&aaarglaé?}'(srgp@%o tg@lﬁahgp ?nﬁ%Fb%Sﬁqaﬂyqrﬁs@ﬁr%h%out 0.1 % In
anot her enmbodinmdditional kebediareal afdke pragenbinvention edlitesvo nibittivds i@ enhaiépigage at a

| evel of, ab . rts per mlli.on.to abouf..1000 parts per mllion. In
anot her thee"rﬁ@%%’ﬂ@%ﬁ? ?Bf‘hegaggﬁgpgll"%g%mﬁﬁ?p Bgawe%qcml%ett%ggebever age at a
| evel obewdagst Id Gnepamticglimpent, thevpiir fled Budralogdnast bR plides I@other | | i on.

Anot her e di ment of the present invention relates to methods for

enhanci ﬁﬁg?‘a@en%gleﬁgfrélpéeb?%gﬁ/pr(??enbwlfjb‘ﬁwerﬁ%Gé?"cg‘b‘??ﬁf’?tsq PRSP step of
addizng miliofiit@sbostiC.1%J. 46 andther@mb6 QR He sREASChay b\Sprelent Withinugvel of said

sucralose in a res Itig consuner _Bjroduct does not nodify the sweetness of
the res ?‘E"'F"r?ﬁ a{;%ﬁ’é’aﬁ’é %’rtéd’ﬁff‘f per million to about 1000 parts per million. In another

embodiment, the sucralose may be present within the beverage at a level of about 10 parts per |

million to about 500 parts per million.
Another embodiment of the present invention relates to methods for enhancing the
25 palatability of a consumer product comprising the step of adding purified sucralose to #
consumer product wherein the level of said sucralose in a resulting consumer product does
not modify the sweetness of the resulting consumer product.
An additional embodiment of the present invention relates to methods for enhancing
the palatability of a beverage comprising the step of adding purified sucralose to a beverage
30 wherein the level of said sucralose in a resulting beverage does not modify the sweetness of
the resulting beverage.
Other objectives, features and advantages of the present invention will become

apparent from the following detailed description. The detailed description and the specific



An additional enbodi nent of the present invention relates to nethods for
enhancing the palatability of a beverage conprising the stgg SEPaﬂ@an
~purified sucralose to a beverage 30 wherein the |evel of said Suc ose in

a resul tiag(}g%yéqg@ge does not nodify the sweetness of theqlsEsikls N9
t

bever age. her objectives, features and advantages of the presen
invention wll becone apparent fromthe follow ng detail ed description.
The detail ed description and the specific 8 0 5 SEP 2006 WO 03/ 076454
PCT/ USOs3/206 64 Saltheuxghiiplie ingabédifitighbddirdéntosf thginvativhf dre privied byenay sfof t he
inventiogn, are provided by way of .illustration. only. Accordingly, the

pr esent PFRASAR PRYY- é’lcg‘lfd}nﬁé’l’ Hﬁ@é@s'&%%@n%ﬂ%lwgdeﬁ%ﬂ%ée VNS © f it i ons
Wi thin tb&fisRiohk tvitBRdhs feandkcdpR@f tHeiBhisthhi Aty BBIYmB apsHidxt aPBadeent to
those skilled in the art fromthis detailed description. 5 BRIEF

DESCRI Pskilted imfhe pRHErqDRAVY detsledidgieription. pr ovi des a chart that depicts the
effesct of various factors on the recovery of sucral ose associated with

various crystallization processes. Figure 2 provides a chart that depicts
the effect of various BBERFOPESGRIFTHENQITEHEDRAWINGS sucr al ose associ at ed

W th variousg -k Zzat § ?&fﬁ j RO 3fe RcBVdrdgra chart
t hat depi ct :&%&é?éﬂﬁ%{s@ﬁ%@gﬁ{gﬁs agfggééggﬁagtﬁﬁgﬁc%ecove?y cof 1-gucr al ose
associ atvechlost hisoviated outh varigsst caystallzzatipmpropessesesses. Figure 4 provi des a

flowmchart of_.a mather..|liquor . .recover th f n 0 | owed by
recrystal | i Z4B¥8 .Pr&‘%d‘ifia}ﬁ?% d?F%‘?pbc\% %@rsg&éct 8 g‘éé)v%ﬁ‘g?atc%g?&gﬁ%%ﬁgc ?}r} whi ch
mot her  suceplaae assbeiater] Mathtviafibes crystalidadibh proadssesn st eps are conbined prior to
concentration and_recrystal.lization. [Fi.gure rQvi des flowchart of a
nul tiple cr o\gg‘?’ﬁ?ahﬂd rpr‘i’\"éﬁ%?ahaftégad\? ‘%‘S %%@%0 ivﬁ"WitgﬁorﬁB{’ S 1iquor is
subj ect gdovedy SR BdsoQiRed aith YasouekrenNizensd sbéessesand crystal i zati on.
20 Figure 7xprovi des .a flowhart of several preferred_approaches for the
1 ed gF Erogrgh

recovery of FigieApreddesdrilqyhant gf 3 Pofrriquerrecoverams 10b) 8% Figure 8

provi degawkd pyrbastaliRhtich. et hod for purifying an acylated or otherw se
substituted sucralose precursor by crystallization with recycling of the

mot ker | i qudfigurearvadesa figvcharalamepd inkhigh mefbenliqugrofiom #HAtRIEdi t i onal
cryst al bhaatiiMdn skps He@m6ined PHOMb eeifcedraida ahd RtrysRlRBRY/Si s of the
purified:s ucl?riglllr(g%%rc?\];idésgeﬂo%c%asne Q}' a mh]tt]i\élecanc;[rcl)p%ri]ﬂg mother liquor recovery method
in which mother liquor is subjected to sequential operations of concentration and
crystallization.
20 Figure 7 provides a flowchart of several preferred approaches for the recovery of
sucralose or partially blocked sucralose precursors.

Figure 8 provides a flowchart of a method for purifying an acylated or otherwise
substituted sucralose precursor by crystallization with recycling of thé mother liquor;
followed by removal of the blocking group and additional crystallization.

25 Figure 9 provides a chart of an analysis of the purified sucralose of the present
invention.

Figure 10a provides a graph of the effect of impurities on the recovery of sucralose by
crystallization.

Figure 10b provides a graph depicting sucralose retained in mother liquor compared

30  to impurity level.

Figure 10c provides a graph depicting sucralose yield compared to impurity level.



-Figure 10a provides a graph of the effect of inpurities on the recovery of
sucral ose by crystallization. Figure | Qb provides a graph depicting
sucral ose retained in nmother |iquor conmpared 30 to inpuritfh §EpI 20061 gure
10c provi dapozn7gsaph depicting sucral ose yield conpared degyisiBbisid Y | evel .
9 0 5 SEP 2006 WD 03/ 076454 PCT/ US03/ 06628 DETAI LED DESCRI PTI ON OF THE
| NVENTION It is understood that the present invention is not limted to the
particul ar nethodol ogi es, protocols, solvents, and reagents, etc.,
descri bed herein, as DEG&ILERPESRIPTION OF<THE BROVENTIN under st ood t hat t he
t er m nol ogy erein.i sed for the.purpose . of describing 5 particular
enbodi ment s (L)trﬁﬁgm Qearﬁgo?tshaﬁ%l? P %ﬁ St 8%1%168P?tﬁ\nfltefiﬁ%ﬂ’§85‘ﬁéulﬁ? the present
i nvent i omethoddlogiess prokeolsptodubntshad respents,atc. hiRE@ibad Baeini £ thee napRandgd

"the" _include plural reference

clainms, th i hqul ar faqr "a," ."an," d.

unl ess t# §FS8 i"n?%ﬂdercsf"«?g fl?r%%/ ﬂﬁit‘érfné?"g%gyd{slifggwlg & used, frr therpyppose eigpserbing

r ef erencgarficaldr 2mbodistRits onlys ard i§ 85tGfiteRded té Bm@ ke Rbpd WX the HedehERlentRAd

i ncl udes mtelj Lti@val ent s thergjof_knovvn to those ski I?ed in the art and so

forth. 1% J0teqdhat AR el O anS dn theieppandedhvlriens the maswer feres 4 c'aér ms used
herei n haWetHe enchaiBPlurileaeielSSuridss HRIEBRSLCIANY AcehQQh H¥ise el fopr di nary.
skill in the art to which this invention beldngs. Preferred nethods,
devi ces, eXamalenaiedsrrngede o wIVEBE ds o Fierencgite prARIMAIR Solnentsraddnclrtés nateri al s
i | ar gpivalis (k&b n 1SR 88 1 e BRI & fan be used in the practice
or testing of the present invention. | references cited herein are
i ncotdor at ed Upjess évfgneéﬁé@nﬁm,@ilrﬁeqhwcal@ad stieritificdermis ueedherddehdvaithe e Bat ch
oper at i Qfeanfips YSEHnMGNE LAYy AEE {ggp | y\gi Bipfdixed samount - of
mat eri al se ar esi nt r od ucggﬂ? nt o ayg)‘r%oggg@, nsg&i!ﬁeth%ro u‘@?g 0 Stléfer?ganf rom
t hi s fi xestpngsroklraferred methods davicess andmaderiady @d dgscribed, althonple amddethodsrandf nor e
i nput  maheekad oimB rgg- : nel.n i ncl udes any.non-carbonated or
car bonat eﬁ %ev%raglgﬁs c%alelg@o éu%?%,ﬂg%fbgefj hcezlt)e a°,a“58b‘%e?“§|*h&1"%°§8%?f tf Ee
cockt ai |of thequesehidaventibin.r AH réferences aitgd Kepein tiiincotpdratld by sfaenck haginfinui t
juicg, water .. garkl ing water, tonic water, sport drink, and club soda.
Beverage nay also include any non-al coholic or alcoholic drink such as any
beer, including 25 ale, pilsner, lager, or derivation thereof, malt |iquor,
red win '&E w ne, sparkling wine, fortified wine, wine cooler, wne
spritzer, any pre-made cocktail m xer including margarita mx, sour m X,
or daiquiri Batch qeyation: memteihefainiddscribes aeochure irrgRich hakel drhéiwdbsf and any
];rlas V ? Ir.] g fjnlljag%n% asﬁa;i;‘é in%r%&?ceg ?ntg g%po%gés, a?n%m;lea }?rggﬁctsbél}tz{ir?gdsﬁoxg {hiscf(i)xr e(cj] Iaranloimthﬁ'v erage

20  input are recovered prior to the addition of more input material.

Beverage: as used herein includes any non-carbonated or carbonated beverage such
as cola, diet cola, soda, diet soda, juice cocktail, root beer, birch beer, any fountain drink,
sparkling fruit juice, water, sparkling water, tonic water, sporf drink, and club soda.
Beverage rhay also include any non-alcoholic or alcoholic drink such as any beer, including

25  ale, pilsner, lager, or derivation thereof, malt liquor, red wine, white wine, sparkling wine,
fortified wine, wine cooler, wine spritzer, any pre-made cocktail mixer including margarita
miXx, sour mix, or daiquiri mix, any fermented fruit or tea beverage, hard liquor, and any
flavored liqueur such as brandy, schnapps, bitters, or cordial. Beverage may include any
dairy, milk, or cream product or any dairy, cream, or milk substitute such as half & half, non-

30  dairy creamer, powdered creamer, flavored creamer, soy milk product, and lactose-free milk
product. Beverage may also include any fruit or vegetable juicé in whole, concentrated, or

powdered form and any combination of fruit and vegetable juices or other beverages.

10



dairy, mlk, or cream product or any dairy, cream or mlk substitute such
as half & half, non 30 dairy creanmer, powdered creaner, flavorlel SErRaqm
soy mlk product, and |l actose-free mlk product. Beverage may al so include
any fruit yagey@egiable juice in whole, concentrated, or pfoysh&ss for m and
any conbination of fruit and vegetable juices or other beverages 10 0 5
SEP 2006 WD 03/076454 PCT/ US03/ 06628 Beverage may al so include coffee, any
cof fee drink, any coffee flavoring syrup, tea, iced tea, and cocoa, as

wel | as BRbragoimby A8 inRde bofyaryfcotbedin egodote ﬂ@&ﬁrﬁ%f‘mﬁ Ues adQses, as used
herein refers to sucral ose nol ecul es on which sone or of the remai ning

hydr oxylmﬁFQﬁQﬁsasﬁ%‘Fyé’sﬁ%FP%ll"B@?éd’fW Adhe{oreeP®st i on or other neans. 5

Conbi nation PIRREENEIralode 43R MELR ké?er’s ﬂPJuUF&?o%e B3YecHIRTOA Wifch BmPbr all
pernutati on of . sweeteners, |nclud|ng nmbi nati ons of sucral ose, saccharin,
aspar t avé theaermaipme Aydroxyareups ihaive begsy blogkediby estarifieatinn or ethenvnesss.de, gI ucose,
fructose, le I

Xy|I%O| andtﬁgﬁﬁﬁvgﬁ%k%gﬁgﬂheggé §a1§ﬂ¥%géﬁg§§oﬁé§ggﬁhr %ﬁ&g rU|t

pr oduct swsﬁmremchrdmge@amnoymucralm, pasthariosaspartamra heededdfamef r ui t snacks,
fruit b u r 0 S de any
dairy. #‘Bfa%ﬁ clan g%i éﬁt 9 e@%&dﬁ‘:@ %grélctgge ?eggfosé;g%}ﬁgéeaﬁatokg %Lu}?
COnsunemugmabdmﬂnwﬂnmﬂudbbLba&emmgumds such as breads, doughnuts cakes
cheesecakes, astr cones . crackers
muffins, andSea “e"r‘esr 1 rag f&ongs}urraé Segﬁlgffgncltn ahdeﬁ?’l gduégfg%q as, alp Sau &iEmun as
col docenﬂhd:ssmagnalades, ﬂmttsnmﬂ;rs,emhsbuttgfsamml fannspxeads. (Oaisurﬁed prodmdmﬁﬁ alsé ai |

m xes. Cons odu |nclude ts such as butter, peanut butter,
whi pped BECHEARY P BIORac UKD 2 SheeRs. ioeeagih d, VIR CRATERMai se,

ol i ves, pswasdftlngs ballidﬁ| go%hs such ek e, dRghafs cal&@,&ﬁkesédak&s d&eméErUp, sal sa,
nustard sal ad. dreSﬁln gs,. and pi ckl ed peppers. n prodyct includes

snack f 8BHRCSsicH bage %ﬁﬂﬂ?ﬁgscoﬁ%ﬁfﬁc ésr‘é‘“%‘ﬂir'ﬂl E‘FFE}E’GTBFP uctnr oduct s,

| ol |'i popscludet bérkal ?ﬂﬁM@ts SHORI 28 BEM8IcERWYS,, gritd) BYY da&agugpan&ymee ddHfdal, gAY bears,
20 taffy, . pre fillings, Ug%rups gel snacks, nints, popcorn, chips, and

pret'Zel &rail gmixesy (opsysRes @TRduct pejades qendiments sush 3sibiettes PeaRuh buderisRIPPRSGs, canned

fish, s ateamggbur PreRRABBQ saBGR] Shili, GHUPLEraE ma,yomﬁebydirvaé eaasdsmﬁgs, refiflfl | uncheon
nmeat . pr oduct i ncl udes soups, consonmmre,. and lion. Consumer

pr oduct Pf%l%waré%es FaATkAips, Kejapy salse mpstard, saladidrssaingses andd@ﬁlfl%ﬁ PPPEHSS,

nmout hwasjamsﬁ@ago HidGctafit18dds éRack EERITBhchVHI ph &NEY, caddybafs! Kifd b4R9! dHeBdIgte and or al
care gels nsumer_ product includes cosnetiC itenms such as |ipstick,

lip baI Rodpets lojlipaps, frarﬁahep*@t marsbmﬁlﬂow%rheynnm@n’eble BWBAERAMY Bedrtides
t her,ape W pietieiys Siyfips A1 BRRkL ARAE AR s AR PFERs. CHASdrhdr } Sifact

pharnaceutlcal conposi tions, chewabl nedlc t|on cough syrups
‘sprays, inclidepmeatiprodsnigench @énmpgd;@ptsed fwht aabagc,@rqpaiedpmwucmmd ppdltl

coat i ngﬁeh}ﬂﬂtecﬁa&lt,%ﬁ 11&8&&%&.“ Cpxﬁ{lmer product includes soups, consomme, and

bullion. Consumer product includes dental products such as toothpaste, dental floss,

mouthwash, denture adhesive, enamel whitener, fluoride treatments, and oral care gels.

25 . Consumer product includes cosmetic items such as lipstick, lip balm, lip gloss, and petroleum
jelly. Consumer product includes therapeutic items such as non-tobacco snuff, tobacco
substitutes, pharmaceutical compositions, chewable medications, cough syrups, throat sprays,
throat lozenges, cough drops, antibacterial products, pill coatings, gel caplets, soluble fiber
preparations, antacids, tablet cores, rapidly absorbed liquid compositions, stable foam

30 compositions, rapidly disintegrating pharmaceutical dosage forms, beverage concentrates for
medicinal purposes, aqueous pharmaceutical suspensions, liquid concentrate compositions,
and stabilized sorbic acid solutions. Consumer product includes nutritional products such as

meal replacement bars, meal replacement shakes, dietary supplements, protein mixes, protein
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_preparations, antacids, tablet cores, rapidly absorbed liqu § SEPpgghti ons,
stabl e foam 30 conpositions, rapidly disintegrating pharmceuti cal dosage
forns, beverage concentrates for nedicinal purposes, aqueous

phar maceut pensi ons, |liquid concentrate conpositions

stabilize&bg /%%Haacid sol utions. Consumer product |ncluﬁe ﬂﬁ??n§|onal
products such as neal replacenent bars, neal replacenent shakes, dietary
suppl ements, protein mxes, protein 11 0 5 SEP 2006 WO 03/ 076454

PCT! US040 280 o cortdf RRUNEY BhBoialthd B lﬁ?erafssuPét el%@:)e?ogxg,g@t e bars,

meal suppl énents, electro ut I ons, s, netabolic
I €S pons esoltins, ivdes proigip etthlets cmbom rdspanse mgééers anpetitechininel beveragssays.

Consuner_.pr t food and
rr e oo s e G R R ORARNA Gl oy 408 086 Slcar (000
product food,rapfl bdésCDmawcpropmafoduhidss Hoddtuffissuph pebabg lﬁrmdc Gonsingapedduet

ration s used, herein

t obacco, C ous

i ncl usges prg%gcgbuarc & Oduc suc}lc}l)asp?lge {]?L?ccﬂ‘a?gaﬁece%%%?%aﬁ%%gﬁd? ok tﬂ% 6? ocess while
i nput may be (faahimaipusr qmwﬁdn ods useditkeih imludegistotddares af whioh ptoducrayayiie

I ncrenment al ntinuous,. or at a tant rate. Those illed in the art
w11 oatioyed T BT Rl Rl e e ado o Byt PGP HOR B Fuous
oper at i omay Ed’@cr%ﬂxﬁﬁt‘ﬂ”l aifscdinasui &rra%yons&ﬂdrateh AthoseuMillel it SerBidiidireadglper at i ons
bet ween pure, batch operations and pure continuous processes are possible.

The enbodf¢meSBb et fEspPeskpReIPe ARy SANRIPULRPEFAEART 1 SOBFYRA!i ced by this
ful I ¢ angsin@fy, BRSHAh Sy \SperdaoHfetw sk TRt O5Ech cﬁs@raﬁﬁ@sﬂan’ﬂ%ﬁfﬁ n includes

sucral ose m xed with ot her chlorinated sugars, as well _as sucral ose and
ot her cHIOBHRYORE BEPCRSSERATS PRSI Dl ThR cabadiments 8f fhe presen m@y%ﬁrbsew be readilyf oups

renmai ni Ngaafcb@by Ml MlrBAE PHoIBY dpeMBoReen bl ocked by esterification or
ot her neans known to those skilléd in the art. stallization: as used

her ei n i ncl udeddp serralosessas ysedpgrein inclugdes WF%?FC‘HE}X pther chiogmatedt ed or
super satgpad Al o5 S3RAGLe ahaoaaeﬂaﬁl eveeﬁ@ug,aae Inﬁ@ﬁsoﬁ%émtﬁ% AP of

crystals “of this conponent is ac Itration of cryst
f or n#ft | cBTovRsyeThining eRtrahéasingtiongnay have deenehlogked by eserifivaticruetiathen me@ﬁs S eed

crystal g, tb'ﬁl%ge@@l'ie% theGiyst al l'i zation al so describes the situation in
whi ch a sge’?‘d or c]ﬂmgterlal is dissolved in a solvent to yield a

sol ution whi c,(FrYStlaHIZPhem rsapeeherein dupludesiprodessss is whishaasplutien isgondegedt 0 obt ai n
|
crysta Ssan.@%t or s}#\ﬁ‘%&ﬁ?ﬁ&lmﬁtﬁ ré Pgﬁt rt(% @s Weﬁ%&ﬁk&dcﬁ?&ﬁ&)ﬂr rﬁ}ahg&?oﬂ'g}getllﬁ ar y

processes O e Crys S W t one O e SO
cryst al of tkipdorhponerids eidevedh e The maiatxfm ofthuystal §gmaheminag tie sibtaBreusaartit on

Operz%t'qaa r@?uitéstﬁgacnﬁtrio%&sjsébcé e%sggr;&?m@ﬂ 3 a8 dRE Bgrtﬂ‘sd on a

not her O renove | npuril I es UOI’ e speC|f| Cc
operat i Glltuﬂmyl ibwhichel sebid edliduidmatariyl is dissodredtin asolveny tcbyaelslul sbbibe whirh
removi Ngs H esnldtr:r%g aquram % !s&ﬂereszslture-lc-lhso as to obtain crystals. Also, included in the term
crystallization are the ancillary processes of washing the crystals with one or more solvents,
drying the crystals, and harvesting the final product so obtained.
25 Extraction operation: as used herein includes procedures that may be performed on
a mother liquor to remove impurities from the mother liquor. The specific operation may be
selected from any number that may be suitable for removing undesirable impurities. These
operations may include, but are not limited to, distillation, solvent extraction,
chromatography, and derivatization followed by removal of the derivatized material.
30 Impurity: as used herein includes compounds other than sucralose and includes
products of any number of processes for synthesizing sucralose that are not sucralose.

Impurity includes any monochloro-, dichloro-, tetrachloro-, and pentachloro- derivative of

sucrose and any other dissacharide derived from sucrose, as well as any trichloro- derivative

12



operations may include, but are not |limted to, distillation, solvent
extraction, chromatography, and derivatization foll owed by éennval of the

derivatized material. 30 Inpurity: as used herein includes 5n§55nﬂwﬁother
t han sucrq* §§0-8¢ includes products of any number of ﬁ’@é ;or
synthe5|2|ng sucralose that are not sucral ose. Inpurlty i ncrudes any

nmonochl oro-, dichloro-, tetrachloro-, and pentachl oro- derivative of
sucrose and any ot her di ssachari de derived from sucrose, as well as any

tri chl ofofer 82 sY@hlbiAtsl?, WhethePpleseil) @5 MAoRR bP04RA FTCHURAR LRR28 ot her

than sucral ose itself, whether present in free formor as esters of

car boxy [Impurtyiieedudes pppefithe balograptad sugapdgvatives athipT Slesahewyes dgweh as
deri vat igy@soridubidsdactalt, 83 d- ntlaﬁ&'dmrcﬂ:e £4l8' r'i:n(75‘1:?1oroﬁlllc?créleOz{ ?%U@r osée acetate,

6,1',6'-trichlorosucrose) ’4,6,6 -trichlorosucrose, 4,1
tetrach Itmg@am@tadpﬁg%tomé,l 6k t11¢h1<8082tl¢0m§h¢r9$eo@eﬂeéﬁéq és.ﬁabﬁos e- 6 acet at.e,

45,5 - SraPubBLAGHLAIQ0%) Gl ApleLMGad,d 4 ARLBLAIAISGLARHE RS

rrosucr ose ofoga actos rose,
, 6 dldmﬂllomogmmwsmse@e B Gsd}cu]oodsho:rom%mhsldproéuctéw& 1160 trtchlomsusnos&,ose

1o ' S S SHPATIRE 33%s odon B el R g0RkaG ARy 5o O- acet ate,

and 4,6, FOgal act 65Ut €S any organi c’Or inorganic
salt, c anmmdrrygbﬂaic&ucmm daglhddsady opanic af nmgam]:@alBeaﬂbohydrge afr aeylated her

Ilquor as used herein refers to the practice of adding the nother |iquor
to anot K&F2I&%cr al ose sol ution prior to, or during, its crystallization. The

not her | 1 qURecySidg BEa Mothdiaiquoe eeited Béreit reﬁersnutﬂefﬂrﬁxﬁcmfmag%e ecycling.
Recovery of substantial portion of the sucralose |n| hIS

mot her YRR HaRAfO B’é°ﬂéf'§§é?¥?1f’%ﬁ soly108 PHPELP: HUgRS, ‘E&&ﬁ a?rr Tabl e
process 1hé iay Pedfuddr\e6identr@sd HSRFiFRE pAbito Ir&@rbmgeazeaowéﬂw aisubgtaﬁua; an

di ssol ve another substance, . Sweet ener product: as used herejin includes any
pr oduct PEBiPpof Biesycralege reasipinginthis mogher Baorimaybp sspeptal i rchisVBeamand/ or any

ot her S‘é@&%oﬁﬂ@aﬁl%nacée{i&b}écﬂrwsss gmharin, aspartane, acesulfane potassium
cyclamate, alitane, steviosi glucose sucrose, fructose, sucrose,

| evdbose, malSekyset: as seqddhseein aﬁi}ldswhqm@aﬂ@mﬂéldlss@bj? gnatlesr subsianee. ol , and
manni tol . 20s%&b@éﬁne&u&><fa§ asadlh@&uﬁﬂauﬁé,%uybﬁiahct%ugx?ﬁkﬁg GnyPr oducts One

significant challenge in the comrercial production (gm purity sucral ose
is the C%bma‘}?‘b?rd’eflwﬁﬂu%kﬁféﬁﬁalﬁﬁ%@d@ﬁéﬂlé@hﬂémeﬁallef%r“}‘é‘i g sagehariBn and
recryst gl i2at | LRy %ﬁg EG{a?slnﬂﬁ claéﬁtet Rariél SleHotiae ARbLA, B&TodYfructose,

crystalllzatlon beco I ncreasingly pure, the residual nother 25 |iquor
cont ai nsuepse; levuleses maljossr loplose, mnsusﬁr alephiph berbitolaxyditel, adanamaiivlg proporti on
of chl orinated carbohydrate inpurities. Thus it is desirable to recover a

substantial portion of
Methods of Extraction and Resultant Sucralose Products

One significant challenge in the commercial production of high purity sucralose is the

poor yield that accompanies the sequential crystallization and recrystallization of sucralose.
As the sucralose obtained by crystallization becomes increasingly pure, the residual mother

25  liquor contains an increasing proportion of sucralose and a decreasing proportion of
chlorinated carbohydrate impurities. Thus it is desirable to recover a substantial portion of
the sucralose present in the various mother liquors without diminishing the purity of the final
product. In one aspect, the present invention seeks to remedy the traditional problems
associated with sucralose extraction and/or purification by combining an initial non-

30  crystalline extraction with other processes such as crystalline extraction and recycling of
mother liquor. These steps, or processes, may be combined in any order and repeated any

number of times. Crystalline extraction is preferably performed at least three times.
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the sucral ose present in the various nother |iquors w thout dimnishing the
purity of the final product. In one aspect, the present i nvefts @EPS?MES to
renedy the traditional problens associated with sucral ose extraction

and/ or puryig@Batdsen by conbining an initial non 30 crystalline extraction
with other processes such as crystalline extraction and FEEYEPNeBof

not her |iquor. These steps, or processes, nmay be conbined in any order and
repeated any nunber of tinmes. Crystalline extraction is preferably
perforned at Qmaspect bf @i ifiveiEon inkslves hethbds @Hcienff) rORVEIBAMRE sucralose

PCTI US03/ 06628 One Lﬁs ect of {?Hl s_.invention involvés nethods for

ef fici erltPSHB d/Be ng“‘tuﬁfn?“é‘ﬂ mifiagthe srigcomoration of epumisien &pm|theymother whi | e
Li m tingidubg iﬁ@!ﬂnhcﬁﬁappmaﬁdmcmos%ﬁ%aﬁdﬂlh% rﬁétﬁéasfobgmfﬁpéfbﬁrmvehﬁ&y%s Into
the final purified sucral ose product. _In the nethods of the present

i nvent i d#PIcalsRloripgipd sugrose RUBRYCTRPREIE BdurAPkeampoundsasclonexampla ni xt ur e
of COMPQKBEbedth UKOPaHNB 577 348l6H b ag)résel hdmdr AL Rlro By referdfde. 349

whi ch is _expressly incorporated herein by re erence he types of
conpounddefYres eheomppounds rresent ioithip shlernat¢danirtuze may vargagcoadioptodheg to t he

synt het i | GAH A e]y synt hesis. Tabl e
1 Dol ow Thon AR, s e pRcHR it ofiRISHLAR Tibie | PR RARNATRE

r epr esernevels afsueraloss drd|sevavaldinpenitidsyn tepreseyativh etatetial ghtainaichyrthe syndictinay

precede Lo £ | [ re descr.ibed i his. di scl osure. Such 10
proc edurpgés};%g@g t}kafégg?%eggc\]/egtﬁgé e ag%ndp RESHT ({é%cr@ﬁ%%tgﬁsﬁlsfﬁ’émﬁﬁl@l ndeed, one
may ®pe@irddederts gre readily eyailable and knevat tovieserit thoaitl Inge«ts omsmaly spetifisaty i n U. S.

Provi si lication entitled - act.i ve_Met hods. for Purifying
Sucr al O%Eeh% hﬁﬁ%%ﬁ%@%ﬁ&ﬁ‘%{l%‘ﬁé‘fg\ﬁc#ﬁe% %B‘Fi‘tpq?vﬁﬂ%‘?‘?ﬁ?}ﬁmiﬁé’l’ PRI y

appl i calshttledi ik tragtive Metbaissor Ririfgidg Bycrilbe” fited dnGvkddat®h@bwite Diisi npuriti es
that result..froma nthetic route. Generglly, sucral ose may conprise at

| east | omeByohS PhReb b bfble pidH nftconinired oy Vircmriraler DRTIS of IREAEASu e

sucr al oslet casnipGsintd ntheflibpoued)| Gunknay,aderiosd mMapcoriftise BEledt 3%y wader i al , or
it nay b? @ ﬁ@l ution jnwater or o her@fccept abl e solvent. If the '
chl dri n&t BYOHP& FifFeseidsregiivegin the crpde syerefase sBTRPSKIGRy dhe etloningted migtuge i on
prior t maytbe asolid fiaesitl, onit infay bt BEoIRGOCAS At O 6ihbbReepidCiolvent APl 1.

Repr esen#ﬂat.i ve Cr de.Suiir al ose Coaggosi tion Oonfo.nent, Conposi tion (% by

wei ght  §#°%8¢ E‘l?‘B‘E‘jfe 1550UA R 5 preferably sonveted iy 3. sofutiop FEPELe dls Putfiertien m 138

3', 6' - arledocgadaaaitedberspse 0. 165 4, 6' -di chl orogal act osucrose 1.115

1',6' -giehlorosccrose 0.394 6 6' -dichlorosucrose 0,075

Table 1. Representative Crude Sucralose Composition
Component Composition (% by Weight of Solution)
Sucralose 3.252 -
4,1’-dichlorogalactosucrose 0.138
| 3°,6’-anhydrogalactosucrose 0.165
4,6’-dichlorogalactosucrose 1.115
1°,6’-dichloroscurose 0.394
6,6’-dichlorosucrose 0.075
4,1 ’,6’-1n'chlorosucfose " | 0.079
6,1’,6’-trichlorogalactosucrose 0.302
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4,1',6'-tchlorosucrose 0.079 6,1 ,6"'-trichlorogal actosucrose 0.302 14 0 5
SEP 2006 WD 03/076454 PCTI US03/ 06628 4,6,6'-trichl OI’OSUCI’OSﬁ ‘JDS%F)’

4,1', 4' 6' -tetrachl orogal act ot agat ose 0.110 2006
41", -tr| hl or ogal act osucr ose-6-acetate 0.030

4,6, 1' éf’:f/%\é orogal act osucrose 0.410 One aspect of ?%@%ﬁ/&gﬁgh

| nvent| on seeks to renmpve inpurities that interfere with crystallization
t hrough sucral ose purification by a non-crystallization extraction step,

cryst alfty getTom and Tecycljygg Of nother tiquor, and vige versa.
Ther ef qbré@gtéag Ig’)ﬂscgglebed in detail pelow, the use of multiple

cryst alft cofpant nother doquor—1 ecycte—stepsmay produce a
sucr al d}séf%ggnp{ggfiﬁ%’ﬂg#%cwmﬁ%&%urer ?;an any previ ously re_ported, whi | e

mai nt aith f} Ft overat- ant—for—a—cofmrerctat- progess. The
i ndi vi cuali %p}‘b%‘&%g‘a%"f@ﬁ’écraﬁs%%‘?egaéﬁ | ngp%q s invention may generally be
carrie ‘eul——as—bﬁeh—eper-af | BAS—OF H-AHous—eperatonrs—and—mayi ncl ude
one or | E-%sietrashloragalagiosncERse 10 cr y@#%ﬁ li zation steps. By conbi ni ng

extraction and crystallization undesirable chlorinated carbohydrates or
undesirabl e bl ocked or partially blocked chlorinated carbohydrates may be
renoved to i gg @%ﬁa &hﬁe Fredeht vafmﬁggek@loq%ﬁov&mﬁahaemaﬁﬁ&&aetmn Wi th
crystallization al so yreld 3“ recover sucral ose. 15

Non- Crymtalhzaa@n tbmughrsumle@qptmrﬁcawn @ DORISONSt tlon ch‘iiﬁﬂesé@nt i nvention
my CO”Réy Poﬂ ol a'cﬁ%n ?@é(ﬁérﬁdtﬁc@%}gﬁ& afiVild Jef@l TRBreRfre, s CF Ude

sucr al os eve

lon to re uce f | hpurities in the sol ution.
Sol vent cbmbad:m detril Hebow, ehearsp oEémultiple doystallézationsaeedmhpaniedyanothsr ligher pr esent

reerL) QoS PG BT R 58 GO B o1
f or mat i ovhilbfmaberiningtthe/gh Hedrblbyveld ilnportant fog@tcommennial pdicsssi | | at i on, such as
t hose disclo

0,,463:. 5.0 :
5. 998, 700, 5 1At arocl s ARG AP B ot iy Gyl e ARl RHEL |
" Ext r actas betch bﬁdriitmils of eontikudgsfopératonSuad mlay)ﬁel 1de whé m’rmeue&x&acpomsmd/gr
|ncorporat aﬁllf § ret er ce tg)ere n. In a sol ve Izae‘ggtraemoD c%)(p e%h a w de
rang€ of & 174 ?’?%FP X EmPRiRg GRciRnagd cstallization, mmdesirghle il imted to,
n- pent ame;bohydiaxsamnd&mbla(bﬂdckaa:or parthﬂpblmqu dhhiceinted ca‘bhhyd;atek rigylbe

t hl t d whi t ntin ohexane, anyl
et at o TBaY AR ncitars SE ARy ohReraior e Gabisind ARG R cry%%@a amly 2
t et r ahy disafyisi@n higheesoeas of eldraloef or m 15

15  Non-Crystallization Purification

In one embodiment, the present invention may comprise an initial non-crystallization
purification of a crude sucralose solution to reduce the level of impurities in the solution.
Solvent extraction, for example, may be used in this aspect of the present invention. Other
alternatives may also be used, including chromatography, precipitation with or without an

20  anti-solvent followed by washing, or formation of derivatives followed by extraction or
distillation, such as those disclosed in U.S. Patent Nos. 4,980,463; 5,034,551; 5,498,709;
5,498,709; 5,498,709; 5,530,106; and U.S. Provisional Application entitled “Extractive
Methods for Purifying Sucralose,” which are expressly incorporated by reference herein.

In a solvent extraction approach, a wide range of extraction solvents may be used,

25  including, but not limited to, n-pentane, n-hexane, Freon® TF, n-heptane, diethyl ether, 1,1,1
trichloroethane, n-dodecane, white spirit, turpentine, cyclohexane, amyl acetate, carbon

tetrachloride, xylene, ethyl acetate, toluene, tetrahydrofuran, benzene, chloroform,
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0 5 SEP 2006 WO 03/076454 PCT/ US03/ 06628 trichl oroet hyl ene, || osol ve(r)
acetate, nethyl ethyl ketone, acetone, diacetone al cohol, etH/beSEP 2006
di chl ori de, nethylene chloride, butyl Cellosolve(r), pyridine,

Cel | osol vagphsnrcedar phol i ne, di net hyl f or manude, n-propyl fﬁfﬁﬁgﬁ hés Ethyl
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t he solvents used. A extraction equi pnen e'used in 10
this apprgherohol é‘i‘fﬁ?ﬂ@@?@rﬂ‘ﬁ&ﬂ% ghyceb ethylene plye $1MCQ§Qin4ndﬁ‘(R§QIS Thal ti st age

countser GaLER refeeabwﬁ%tv@ﬂhéforhﬁnen &&@B%&gﬁre igﬂg% pﬁ@,ﬁg&gﬁ# b Vaet hyl

acetate to water my e about A rous
f act or s dffering solpliliticacior sucralasg end @mgrsmmmuecz alnlomatqlmartwhy@ves allnla recovery,

parti cukgdine ern{'b%dﬁ’{éﬁ'f letf ;.c%ﬁlrt g evev{]g&%&n hﬂ?gé géﬁagq?ow | Hont

crystal |1 zation. er “'to ac npur i Ses,
i mpurit s@saﬁﬁymb@amrg@dpromae be@@%%ﬁmﬁmhddmmmmloRebﬂrand fayotableFi gure 1,

100 pou Ilnel along with
100 Bou%%ay%%)lnp&?#fgﬁgh% %ﬂ'%?m%P%¥§ %. fémfﬁ%ﬂ???¥§?y3fg ﬂﬂ?gedgprlor
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Next, the crystals from the first crystallization are recrystallized. The total feed to the
recrystallizer is 45 pounds (col. C, line 17), which was produced by the first crystallization.
The recrystallization yields 17 pounds of sucralose crystals (col. C, line 18) and 28 pounds of
25 mother liquor (col. C, line 19). The mother liquor is recycled and the total feed to the system
at a steady-state equilibrium is 128 pounds (col. C, line 13). This entire process yields 17
pounds of sucralose or 17% of the feed to the system (col. C, line 28).
This same process is also analyzed by impurity removal in Figure 1. As stated
previously, 100 pounds of impurities are initially present in the system (col. C, line 31). No
30 impurities are purged prior to crystallization. After the first crystallization, there are 11
pounds of impurities left in the crystals (col. C, line 35) and 99 pounds of mother liquor (col.
C, line 35). The mother liquor is purged from the system.
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of the §afditel relfifroHSERIBA O D, fine 31)N€ 28), which is a significantly
hi gher yield than when I mpuritie$§ are’ not purged prior to crystallization
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in Figure'1l reviou ounds ur|t| S are
i ni ttfal the spstement in the system One-half of the inpurities nay be purged
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31). After t I rst” crystallization ou nds of I1mpurities |eft
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not purged prior to crystallization and is an improvement of 155% over the process without

an impurity purge (col. D, line 29).
This same process is also analyzed by impurity removal in Figure 1. As stated

25 previously, 100 pounds of impurities are initially present in the system. One-half of the
impurities may be purged prior to crystallization, leaving 50 pounds of impurities (col. D,
line 31). After the first crystallization, there are 5 pounds of impurities left in the crystals
(col. D, line 34) and 49 pounds of mother liquor (col. D, line 35). The mother liquor is
purged from the system.

30 Next, the crystals and impurities from the first crystallization are recrystallized. The
total feed to the system is 5 pounds of crystals and impurities (éol. D, line 37), which was
produced by the first crystallization. The recrystallization yields 1 pound of impurity in the
crystals (col. D, line 38) and 5 pounds of mother liquor (col. D, line 39). The mother liquor is
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Fi gure 2 Shows t mc?é’é{gﬁyrﬁ’g HOT Rirriese (Al €rlnei28) andamdvend iwipesitynot
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Purification of sucralose by crystallization may be an iterative process including
prepaning a saturated or supersaturated solution of sucralose, exposing the solution to
conditions that permit crystallization (which may include the addition of seed crystals),

25  harvesting the crystals so obtained, then re-dissolving these crystals followed by
concentration to render the solution saturated or supersaturated, and allowing crystal
formation to occur. In one embodiment, each crystallization step may improve the purity of
sucralose by about 2 to about 5 times that of the starting material at that step.

Figure 2 shows that increasing the number of crystallizations does not negate or

30 mutigate the effect of a non-crystalline extraction (i-e., purging impurities). For example, in

the process utilized to create the data in Figure 2, the feed to the system was crystallized

once, recrystallized three more times, followed by recrystallization of the mother liquor, for a

total of five crystallizations. Indeed, three, four, five or more than five sequential or non-
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overal | L. Y. C that overal |
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nmot her |iquors. For exanple, a nmother liquor with a relatively high
impurity level may nost effectively be processed by returning the nother
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The effectiveness of a non-crystallization extraction step in improving overall yield

may be enhanced by recycling the mother liquors from one or more of the subsequent
crystallization steps to the feed solution for the extraction step. These mother liquors may
25  concentrate the impurities remaining afier crystallization, and recycling of these solutions to
the extraction phase may allow the efficient removal of these impurities without sacrificing
overall recovery.
One skilled in the art will readily perceive that overall yield of the sucralose and the
purity of the sucralose obtained may be modulated by careful design of the flow sequence for
30  recycling the mother liquors. For example, a mother liquor with a relatively high impurity
level may most effectively be processed by returning the mother liquor to the feed stream of
the initial non-crystallization extraction. Additionally, mother liquor with a high impurity
level may also be subjected directly to the non-crystallization extraction, without being
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rmthSer I |ggﬁxr with a hql)](gher i mpurity level than"the first crystallizer,

t hey’ maS§fYBa PR Gystas ¢9hapdaepainneanathey liquer 390 maybe densrateds Bhsot her
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efe 0

vari ous suile S is % | i zed.. Crude sucral ose 800 may Irst
crystaliF ?Bt stigay - QPF%%%‘?‘V@@&F‘F@Q&WS@HFGMWStCa}'%algw fagrd secendii ni ng not her
l'i quor &OQhllirawsOMas eRabenated wilPthobd/Sdm st Q%aﬁ%%(raﬁ%g%%.ggegon to first

cry

recrystal %ﬁlfzg(g 950. After recrystallization, remai ni ng
mot her FPEREEPO0- 15H58m1R0, the moghsh HaHos fromMstondrerystaliizer 4501 629 bartt ikl00 may be

congentinpuf RSk B shdtSlHOBeSRES the resultant stream
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rcre>c/fy2t al || 795ur&50efics LRl ROOMHGH iJiQ\Q:éc'h %t?%am 1500 myfsu; Srmt her 30 |iquor

from second crystallizer légg ey be the Hem H‘?ﬁﬁ??%oéfglrtﬂ%mf’ﬁﬁh the

syste mliquors from the various steps is utilized. Crude sucralose 800 may be fed to first crystallizer

850. After crystallization, crystals 900 and remaining mother liquor 1000 may be separated.

25 Crystals 900 may then be fed to first recrystallizer 950." After recrystallization, crystals 1200
and remaining mother liquor 1100 may be separated. Mother liquors 1000 and 1100 may be
concentrated by mother liquor concentrator 1150 and the resultant stream 1300 may feed
second crystallizer 1350. Crystals 1400 from second crystallizer 1350 may be mixed with
crystals 1200 from first recrystallizer 950 as total product 1600. Stream 1500, the mother |

30 liquor from second crystallizer 1350, may be the net impurity purge from the system. |
Because crystals 1400 may come from a mother liquor with a higher impurity level than the
first recrystallizer, they may be less pure than stream 1300. Likewise, crystals 1200 may be
purer than stream 900 as they may come from a purer feedstock.
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potential yield of the resultant purification. Unwanted carbohydrates may be purged into

stream 3000. Preferably, other non-carbohydrate impurities remaining from the previous
synthetic steps may also be purged. _

25 Crystals 3200, 3300, 3400, and 3500 are crystals from first crystallizer 3150, first
recrystallizer 3250, second recrystallizer 3350, and third recrystallizer, 3450, respectively.
Streams 3600, 3700, and 3800 represent mother liquors from third recrystallizer 3450, second
recrystallizer 3350, and first recrystallizer 3250, respectively, and may be recycled into
streams to be crystallized to enhance the recovery. Stream 3900 represents the net purge

30  from the crystallization system. There may also be an optional extractor 3920 that extracts
impurities from purge 3900. If a second extractor 3920 is used, impurities 3940 may be
extracted and pﬁrged. The resulting, purer stream may be recycled in path 3950 into first
crystallizer 3150 or may be extracted again by extractor 2950 in path 3960.
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i g1 ant 1 L he . :
m ni mal §%39Rle, may fasd adiguidiqyideexiiaeten 4056 Immspetific pmbbdimah, en ethyl
acetate/water system may be used for the extraction. A typical crude sucralose precursor may
comprise less than 50% of the chlorinated carbohydrates in a crude sucralose precursor
stream. Unwanted carbohydrates are purged into stream 4100. The extracted solution 4200
25  isthen crystallized in crystallizer 4250. As in the previous discussion, the resultant crystals
4300 do not need to achieve the final required equivaleﬁt sucralose purity of the precursor.
Similarly, a significant reduction in other chlorinated sucralose precursors with minimal loss
of the sucralose precursor may be preferable.
After the extraction step a multiple recrystallization scheme, or any equivalent
30 scheme, with recycled mother liquors may be used to further purify the sucralose precursor.
Streams 4300, 4400, and 4500 are crystals from each of the subsequent crystallizations, and
streams 5000 and 5100 represent the mother liquors from these steps being recycled back to

enhance the recovery. Stream 5200 may represent the net purge from the crystallization
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25  specifically 556:1 to 1428:1. Notably, many of the impurities listed in the chart are less than
0.01. Accordingly, in determining the ratios, these values were rounded to 0.01.
Consequently the actual ratios of sucralose to impurities may be much greater, depending
upon the resolution of the test.

Other methods known in the art may also be used to characterize the purified

30  sucralose compositions of the present invention such as, for example, IR spectra or Nuclear
Magnetic Resonance (“NMR”) spectra. IR spectra may be used to determine the impurities
by relating measured infrared spectra of samples to the phase composition thereof so as to

relate differences between spectra of the samples to differences in phase composition of the
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upon the resolution of the test. Oher nmethods known in the art may al so be
used to characterize the purified 30 sucral ose conpositions_of the present
i nvention such as, for exanple, IR spectra or Nucl ear Magnﬂtﬁ SERedlifance

("NWVR") speelsaressyR spectra nmay be used to determ ne thepifpsiziokdgs bY
relating nmeasured infrared spectra of sanples to the phasé conposition

thereof so as to relate differences between spectra of the sanples to
di fferences in phase conposition of the 23 0 5 SEP 2006 WO 03/ 076454
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Provicsi onal Appidecatgeof extraetibmstiveyits that htiveodiffeking okdlitize forausthids: andr i ety of
extracti gn _equi nt may, be ed 1pn.the sc , . ranging fro at.ch

e sott SRERETEmiiids fetRiechbries SEbADaHs ante Set robt DA 4 al so
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will be clear tqQ.thase skilled in the art that several, physical devices

can be JREGoRY. JAeyrps AIYde YRCRAE X EACHBM cquipmeR ghay ibg ysed: iR dhesghsmg, os e

pr epar atrikpisg Séth Bh1OR chilt-stiflers 1@ 1R R dhnfSst e chiRerBi®&R B traciony 804isoN may be
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conpositions_(U S, Pg%ent Nos. 6, 258,381; 5,817,340; 5,593,696), rapidly
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6,080, .481), rapidly disintegrating pharmaceutical dosage for s (

Patent Nited 1 PEVeraRes, compiRAtiph et DR IIDFUREPrIdIFts sElenerrodyaispables (U, S,
Nos. s, 005 015, B2 600 e AR R g ek Bhs RS PO S8 6 et ot cacs
(U.S. Paif8nf4Nos39359%99 ramdy absrieridiqomr tpmppsitiensdUsh Retent Nart6e211,246),
stable foam compositions (U.S. Patent No. 6,090,401), dental floss (U.S. Patent No. 6,080,
481), rapidly disintegrating pharmaceutical dosage forms (U.S. Patent No. 5,876,759),
beverage concentrates for medicinal purposes (U.S. Patent No. 5,674,522), aqueous
25  pharmaceutical suspensions (U.S. Patent Nos. 5,658,919; 5,621,005; 5,409,907; 5,374,659;
5,272,137), fruit spreads (U.S. Patent Nos. 5,397,588; 5,270,071), liquid concentrate
compositions (U.S. Patent No. 5,384,311), and stabilized sorbic acid solutions (U.S. Patent
No. 5,354,902).
Sucralose may also be used to enhance the palatability of a consumér product or
30  beverage. Sucralose may be added to any beverage or consumer product, such as, for
example, ice cream, soft drinks, or coffee to enhance palatability. Sucralose is applied to the

consumer product or beverage, for example, by spraying or dusting onto or into the consumer
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conpositions (U S. Patent No. 5,384,311), and stabilized sorbic acid
solutions (U S. Patent No. 5,354,902). Sucral ose may al so {p§ SEPdﬂmﬁ
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may be addgg by beverage or consumer product, such ager g&mwﬁﬁanple,
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dusting onto or into the consunmer 24 0 5 SEP 2006 WO 03/ 076454
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of the remai nder of the disclosure in any way whatsoever. Exanple 1
Extraction was conbi ned with cr¥§é@kgié$tion and chromat ography to produce
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an aqueq satsrcr,g‘gi umand repurified via chromatography and returned to the

feed to the extraction system thereby 25 purging undesirable materials. An
initial aqueous crystallization simlarly returned an wuncrystallized
portion _to the sanme extraction system Subsequent crystallizations returned
their urﬁt‘?ﬁ"’%pl(]‘éfl i zed mother liquors to the prior crystallizer. This general
schene has b&ractionlwisicombingd with kiygtaflizatlon and chromatography to produce a high

20  purity sucralose. Intermediate streams of lower purity were returned to earlier steps in the -
process to enhance performance as to yield and purity. An initial extraction step produced a
discarded aqueous phase and passed a solvent phase forward for crystallization. The non-
crystalline portion of the first crystallization was first transferred to an aqueous medium and
repurified via chromatography and returned to the feed to the extraction system, thereby

25  purging undesirable materials. An initial aqueous crystallization similarly returned an
uncryétallized portion to the same extraction system. Subsequent crystallizations returned

their uncrystallized mother liquors to the prior crystallizer. This general scheme has been

illustrated in Figure 7.

30  Extraction _
Feed streams from prior steps in the process (e.g., the synthetic process), the
simulated moving bed (SMB) chromatographic purification, and the second (first aqueous)

crystallizer were combined to provide a single feedstock. This was concentrated to 2-6%
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30 Extraction Feed streans fromprior steps in the process (e.q., the
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ef fl uent was saturated vvithgalafﬁer%gtﬂm%gnﬁg%y%re%‘f%eﬁ?gbgﬁlﬁé@gd into the

top of a2¢atee elugntdrom the calumarronteinedrmncediasp, andovak retsined: I taghdouz efeaml he |

crystal | icg@hin¥®SreadlBhi Al : um and .cont ai ned the carbohydrate
PYEereene uft Bbietl MR A 41

solute dissolvedin e | argely renmoved in this
step (fi faystalbzaipg 0. 1- 2% . The water renpval decreased the solubility of

car bohydgg gl neL us 1o rystallization as the 15 solvent
was distil %tg:ﬁ%t%%r va t}%%u?ﬁ(gmgl\r,?}é?lﬁﬁe %er tenperature was naintained by
circuPating t Rke ghylstethte ieffest wassytutatsdovighw ated) e ascieB NEBGE by Béihp f
centrifu r,. di . back into.t crystallizer, further serving
to provide %(gﬁ?;g% e%?&ﬂgﬁ ™ cr?im%xf %}P}? 9"3%%” c ZFblfbéc?rﬁfauéFeFrWﬁﬁ nmum of
39C by adjausdingigindbrevacaon amd cofitained atieccatoh grate isblufidiRBIvE@S etiybédasai Ned by
adj ustin rature of. .the dium heatn he heat exchanger. The 20
t enper at gpéeagtfe} ?Egé’g?% t’F‘ﬁ’aV?%BF}Bﬁﬁq?e}h@é’deri%%g%sﬂh%wateweovqihe upper hal f
of the deystal the saubilieyhf aatlbiyaRiteproitingamp&as toWard BestdINEbn Bl Wi th the

two portions |oined hy coni cal section, aiding efficient circulation.
Feedqgat %qu é”%@ﬁtﬂ}fg “Pgerﬁﬁ?%i%eéﬁ'séﬁu&%@@mﬁa%? Wagyaeintained bpet ween 2 and

14 hour scirduiatige theavestAiiye: shes) vagiea héatetchhitd f5ih b QeltHRlp8IAst Qiaphapind, but
wth a c0’r1)e§£c§nql de rﬁfse i.n production rate of the vessgl. urries
were 25 W Hhdr J%O%% C&Wg‘?’\"/’éﬁqli’fﬁ"l@ﬁémﬁm-pﬂteWSmeF@%mncwasation
punp to emtepahattofinkask6f 39°CON aBiubtgant Pachth! ?Férfté“&d%&ﬁ’lﬁ& was 1he cake on
the centrif u%e :ﬁgs optionally washed with chil ed et hyl “ace 2 contai ni ng

| ess t hdH*§ gdiustingithe teBprafre ofthomeditm heatingdhe kit bxchatigst. i THeat i on in a
rotagy eRpeaRlOsf thOnAn@mIBBmGaried between 42° and 65°C. The upper half of the

crystallizer had a diameter twice that of the lower half, with the two portions joined by a

conical section, aiding efficient circulation. Feed rate was such as to maintain an average .
residence time between 2 and 14 hours. Longer average residence times tended to increase
yield, but with a corresponding decrease in production rate of the vessel. Slurries were
25 withdrawn by temporarily diverting the output of the circulation pump to an opén top basket
centrifuge to collect the crystals. The cake on the centrifuge was optionally washed with
chilled ethyl acetate containing less than 0.1% water.
The mother liquor was converted by distillation in a rotary evaporator to an organic
solvent free aqueous mixture at a carbohydrate concentration 0f 22% (brix measurement),
30 filtered, and purified chromatographically on a succession of two SMB systems to purge
unextractable impurities as shown in U.S. Patent No. 5,977,349. The product of the first

SMB system was reconcentrated via rotary evaporator to 18% solids and purified on a second
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sol vent free aqueous m xture at a carbohydrate concentration of 22% (brix
nmeasurenent), 30 filtered, and purified chronatographi calﬂ)ﬁ SEPaZ[](]ﬁ
succession of two SMB systens to purge unextractable inpurities as shown in
U. S. Pat entw®les«7s45977, 349. The product of the first SMB §é/1?£‘§)g)0v\éas
reconcentrated via rotary evaporator to 18% solids and purifre %% a second
26 0 5 SEP 2006 WD 03/076454 PCTI US03/ 06628 SMB. The product fromthe
chromat ographi c purification was reconcentrated to 30%via a rotary

evapor at o¥MBnThe ptadnetefebrt metchﬁmm@‘z%;m&%u‘fiﬁeﬁﬂhi Wi ?&oﬁ&h&ﬁ%a kot ¢4 Second

Crystalli ion - uepus The cake fromthe first crystalllzer wad

di ssol ved’% fb& g'ag%rﬁ@gﬁ?fgﬁ%% tg theqopiousimentionedexiracti 6L or opti onal |y
not her | iSpaand Crysmilibieont-hAgikoss ystal i zer. This dissolution vessel

consi sted of agi tated round bottom jacket flask. This was fed to a
second crystall 2%?5 from, Hyei fiyt cortallizst wag dissofved thecdricerstatiob uf 30% akvvatgr t he
dehydrsat igag5csion It f dissol uytion vessel was 9 |liters
i nstead of 13 Ii{Hg? gt_-{(?l%g?t gfelfgy%ogsf?hgﬁg%dzcrrys(t)#ﬁﬁeﬁrelnﬂﬁa’é?d‘g@é‘t"le%l was
only 50%9°8sigjed oftanagitatpdround bottm jaokee flaske (ThiDwas 8 o 4 dbcdfi k€ was

again 10 " j l,l. diaphragm or centrifugal punp was used

to maint gﬁﬁ%ﬂdn{ﬁ?%ﬂfg ?f% &S Pgtg?%ﬂng( th? B{Iaﬁ%&ns Golampe dhe eapatityrrfdhe whose

t enper at Whssolwaen vedjel e liters insteat 6fAB 1iérs bd thaldr@it didh&er of ke ﬁp%@ps%gﬁz}r}” e of
e

t he heati i was.. mai,nt ai ped bel ow. 65C and typically at “or ow 56C.
Aver age r“gag i°g§%?l§’ giERh g eéﬂmﬂgﬁw@gﬁe%uISI‘BrYa‘PFGP@IB‘@mW?IJ.SZBgaihour S.

Cent riof ugatiitginedn SOk Rmal ARFMHaESYE dedbirdh Rl VI LG EENEhe Stream onto
a basket %% centrifuge at intervals. The cCentrifuge caRes Were either not

washed of°BPEPHfAcriomErugh afphetheatsxehangeravhosd trepemtunewas ddjusesd thas

conbi ned cofiroR dz Ot Jouye:tal | sh feed and chromatographically
purifi ed nat erial togl.rltuﬁe prev (E)rﬁﬁqr%/&ntﬁe{] ?aon%ﬂ]egw‘ﬁ?t’%*}"?ta‘?f’# ?eg%’nqé Gourth
Cryst al | racipPicaldy at onbelew d§° Thaverageeredidende tifke ViR uBbR!3! dnd Sholtas

di ssol ve tration of 30%at 45- 20 50C in water or nother |iquor
fromt heﬂ?%gr?%nqrg@g%f% AT 287 2q90mphighed by dijerting theresygle sirpamiontocabaskét an

agi t af edcentrifge Hotttwyals] Thk edntritaskakesTbs B tbEFashO & doibhh %a\éﬁ%éil l'izer

confi gur i i.C 0 the second., The capacity of "'the dissolution
vessel V\ggh §$ lﬁ?{%eclrr's%génémﬁﬁ%ﬁcﬂlﬂ &&Pn%?%@éf’m&”e@ Fanpgyyeth fiesh féedrandas onl y

50% | ar gewomitagraphieallyrpatified mhatyiel to 82GHréAbusiyThbifoked HETRGE at Ur e was again

mai nt ai C. smal. | .di aphragm or centrifugal punp was used 25 to
mai nt ai F@B“ﬁ |%§Bﬁgégs%aﬂ??sd HP®ugh a tube heat exchanger whose

t enper at ur e Vei® caledfrath tiRGethdePytd] LSk:L Lon rate. .The erature of
the heat gr ad medi um was mai nt ai g}gd uﬁ!l%ﬁ%%v&%%@g#\%pf? anrﬁf‘f”i"%%o%%& el ow 56C.
Aver dge 1%SilR¥akeor Matkenigupriion dhenourth edystalliz&. TaRlisbiatén Jedsd) ObksSsted

Cent 11 f ugah bgutFiou AR rAGGATRALS 185 W i 08 R gy N ooy .t T o2

identically to the second. The capacity of the dissolution vesse] was 9 liters and the largest
diameter of the upper section was only 50% larger than the smaller lower section. Sharry

temperature was again maintained at 39°C. A small diaphragm or centrifugal pump was used

25  to maintain continuous circulation through a tube heat exchanger whose temperature was
adjusted to control distillation rate. The temperature of the heating medium was maintained
below 65°C and typically at or below 56°C. Average residence time varied between about 3
and about 12 hours. Centrifugation was again accomplished by diverting the recycle stream
onto a basket centrifuge at intervals. The centrifuge cakes were either not washed or washed

30

with cold water. The mother liquor was returned to the dissolution vessel prior to the second

crystallizer and used to dissolve cake from the first crystallizer.
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onto a basket centrifuge at intervals. The centrifuge cakes were either not

washed or washed 30 with cold water. The nother |iquor way) §eSEP nﬁgﬁto t he
. dissolution vessel prior to the second crystallizer and used to dissol ve
cake fromwbashtgsst crystallizer. 27 0 5 SEP 2006 WO 03/ Qé%gém

PCT/ US03/ 06628 The fourth crystallizer was 3 liters in vol'u 8 was a
conventional round bottom flask. Centrifuge cakes fromthe third
crystallizer were dissolved in water at about 45-50C. This dissolution
vessel was aditedb@th aislallivekeds 8 ditdrOin R Adnd wa AREHvhisfi rdehd Bottsd

sucr al 0sg waé fed to the fourth crystallizer in a continuous manner to

mai nt ai n agke ﬁ%mgigéﬁﬁkesgr%%mdr?r!mfVQ@&HISSPIZ@}IP vatgrat atout 4e5@Grry was
again_ i T iiHtioiN &Rk JeERh ot ialleBBNS ARl Ul dlvdd e heat
exchanger with the heating nedi um'tenperature use o Harntaln a

consi st eswcrajase wapfeddp theifbwrlt ¢rysiallizes ipecantivnes wasne oo taintdir g cdeisBAC by

adj usti I eriodi cal.l l,yerted.to an.open top
Pasiet  coord AFikEhstteeh (e Rl BubFbd el ol S LR SO o sl |
anmount  ofungothcbugh p tibsdiegrexchbingerwithithe hdatingimedivmsernpdraturtaded £ rhdintatiea

di ssol ution vessel blseﬁ o &i ssol ve cake fromthe second crystallizer for
addi t i or* PSR of fiIations L smperature wascontrolleq to. 390G by AdBising . YAFRYm®Y s f r om t he
fourth cSlugleaiveiezRtiodiedls divéred to/aopan tdpiaditet BshtiRge sHdVedther dof MRRIGRKE
normal |y c.ontf;u ni %1 5,—9%\/\/% er to less than 2% water. Purities and yields
at 15 vaeRigm ys‘Y%E with 2 fra E)EFPP‘H‘ e5§9ldpurp Waters Sheaotbenjauar wessehmmsdd bel ow

i n Tapl eoZhe dissdRkiBn FessEIBEED Hiseh10O cice MRRIYBE becOid Ryt ARMR: KA JHNUR tAGES

Car bohy%&i&%e Profile (% Sucral ose) Fresh feed from 65.3% synthesis SMB
return 25Ueopeallizen +/- 2.0 % product E-2 12 stage Total Recovery 99. 5%l
-0.1 % 9y +/- 0.8% extractor EV-5 E-2 7.3%91.3% +/- 0.8% Concentrate
First Yield 84.2%/- 2. 7% Crystallization Slurry concentration 33.8% +/-
2.9% Sol i ds dd8aycraigsezmystals Somgheofouslysrystalligerygere dried via a fluidized bed dryer

from a cake normally containing 5-9% water to less than 2% water. Purities and yields at’

15  various steps of the purification process have been described below in Table 2.

Table 2. .
Process Step Component or Stream | Load Averages Carbohydrate Profile
’ ' (% Sucralose)
Fresh feed from 65.3%
synthesis |
SMB return ' 22.0% 78.7% +/-2.0 %
roduct
E-2 12 stage. Total Recovery 99.5% +/- 0.1% 91.3% +/- 0.8%
extractor '
EV-5 E-2 7.3% 91.3% +/- 0.8%
Concentrate |
First _ Yield 84.2% +/-2.7%
Crystallization Slurry concentration | 33.8% +/- 2.9%
Solids assay 79.3% +/- 5.5% 95.8% +/- 0.5%
Mother liquor assay | 7.3% +-1.2% 72.2% +/- 2.6%
(return to SMB)
Second Yield 50.5% +/- 3.9%
Crystallization Slurry concentration | 51.0% +/- 2.7%
Solids assay 89.5% +/- 3.2% 99.6% +/- 0.3%
Mother liquor assay | 36.2% +/- 1.5% 93.7% +/- 0.7%
: (Return to extractor)
Third Yield 48.4% +/- 5.9%
Crystallization Slurry concentration | 46.3% +/- 2.9%
Solids assay 92.2% +/- 2.4% 99.90% +/- 0.04%
Mother liquor assay | 32.4% +/- 3.8% 99.11% +/- 0.39%
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Mot her |iquor assay 7.3% +/-1.2%72.2%/- 2.6% (return to SMB Second Yield
50.5% +/- 3.9% Crystallization Slurry concentration 51.0% +/- 2.7% Solids
assay 89.5% +/- 3.2%99.6% +/- 0.3% Mother |iquor assay 38.28EP/ 2006. 5%
93. 7% +/ - 0. 7% Return to extractor) Third Yield 48.4% +/- 5. 9%

carystal i z40%0*Murry concentration 46. 3%/ - 2.9% Sol i dECHYISEYO6EB. 204 +/ -
2.4% 99.90% +/- 0.04% Mother |iquor assay 132.4%/- 3.8%99.11% +/- 0.39%
28 0 5 SEP 2006 WD 03/076454 PCT/ US03/ 06628 Fourth Yield 49.4% +/- 5. 7%

VAl f\l’l/ A

Crystal{ ';Z_(’Z}Lth; of—SHut leﬁgd[Iww“ at+otr Kg _Y_/B 74(0/ 890-Sott+ds—assay—90. 5% +/ -
% +

2. 8% 99! her |.i quor - 2. 4% not rreasured

Drying |s Wyftalllz?tf(’é‘m Lo ‘tﬂcﬁtﬁg%sq o P St | Exanpl e
2 Figurles 1 Ca - | Of JHHEEASY dat a d( s/"cJF/a 1%9(2 8% P |mpur| ty
| evel s lon sucral ose |cl§ %ll‘qlﬁoﬁ%lsts?yon e24tpa pr B ta froma

conti HUWM%WMM ty |evel
of the |SOTiRESHIS fFom helosppaPRIME was | f183t T8 Versup the sucral ose fenai ning

in the nlﬁﬁtﬁﬁis"au@ﬁ!&ﬁ (i-e the sucral ose that waslnot_converted tb a.
crystalline stat e) This plot shows that the | evel of sucralose in the
not her liquor increased wth the inpurity level, denonstrating the

I nhi bi toE:yaImilééct of impurities on crystallization. Figure | Ob presents

anot her anal )@Séﬁds o t%§§reg§)§ &ta?%g&%}f%}%%?, zaEk q@eﬂg, | evel s of 10

i mpurities cau 2decr ucralose Finally,
Figure | su&'aldsél cuwstalﬂmaxonefFﬁm Hagifresents data tfrpm zemtmuam ptdtresmxstadﬂxiangm

|1 . l. h f R B 14%
(uii gt /Rt TR R el o o sl Bty et BORE Bl § of

sucr al osscfaloseretdaysihigin the abihenliquds (zdl siisasatbsé thathedsaiol catverted toFﬂ gures 1, 2

o P S0 SBT3 Gttt ™ 262 o1

with the impurity level, demonstrating the inhibitory effect of impurities on crystallization.

Figure 10b presents another analysis of these data, again showing that increasing levels of

10  impurities caused a decrease in the crystallization of sucralose. Finally, Figure 10c shows the
effects of impurity levels on the yield from crystallization. Increasing impurity levels over
the range of 5% to 14% (weight/weight of solution) had a dramatic effect on the total yield of
sucralose from crystallization. As discussed in detail above, Figures 1, 2 and 3 present data
on the effects of impurity removal at various stages on overall yield and final product purity.

15
Example 3

Purified sucralose is prepared by the process of solvent-solvent extraction and
sequential recrystallizations as shown in examples 1 and 2 of the present invention. Next the
taste of the resultant composition is tested in a beverage.

20 Sucralose solutions are prepared by adding crystalline sucralose to a model soft drink
composition that contains 0.14% citric acid and 0.04% trisodium phosphate. The pH of this
composition is 3.2. Crystalline sucralose compositions are added to the soft drink
composition to yield final levels of 100 parts per million (ppm).

Panelists are selected from the general population, and no specific demographic

25  parameters are utilized in recruiting the panelists. The product samples are prepared and
served chilled. Portions are dispensed into individual servings for the panelists. Samples are
presented to panelists in a blinded manner (samples are identified only by a random digit

label). Each panelist receives three samples for tasting (one sample comprising 100 ppm
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Purified sucralose is prepared by the process of solvent-solvent extraction
and sequential recrystallizations as shown in exanples 10dn@EP Q40g he
_present invention. Next the taste of the resultant conposition is tested
in a bevergagfysnidsSucral ose solutions are prepared by addi n/gl crystalline
sucral ose to a nodel soft drink conposition that contai STOHSEAE i tric
acid and 0.04% tri sodi um phosphate. The pH of this conposition is 3.2.
Crystalline sucral ose conpositions are added to the soft drink conposition
to yi el duéhR@ aldq¥slssmpiks AR QoRBfilifg RFaldtt), khPPantRire R G kindbHiAh ©
sel ected fromthe general popul ation, and no specific denmographic 25
par anet éegueasean thiqh to daste the pamenies (Thugthe lerdepaffestingtiscometelyrodamt sanpl es
are pr epah&flaRdaks oLk %5%7%? tehE’RE Elﬁ%t,%&%%ﬂ@ﬂﬁtef&bﬂa?hw ndi vi dual

servings for the panelists. S are presented to panelists in a

bl i nded canhdeat they anaolf g resud, addimaily resdrdoviiythbyddsarmpiedie difftrayt.t Betivabrel ) . Each
paneld st L. j I tasti e sanpl onprising 100 ppm
Do 05 i Biss gy S epARE e Aokl B R R s e hot
conpr i sipn¢gpasation andrigky 2 bigeef pain etacledr to cleansgyihe palette. rRunelistd aredlso sggirehce i n
whi ch t a h les...Thus the order of tasting is conpletely random
Panel i sﬁ%gglﬁgggéﬁ@&gstabyogg aétél?g ﬁ@e’géwlg' that is different, record that
resul t, recoSthtiktinal siguifitande nf tht baryecaiess offthd deeres Updnelisaabllity toaletegt r ecor d

why the odd s le is.different. Between 5 t.asf.ing the sanples, the
panel i st e?f“@?egtgﬁéﬁd‘?%ml’l; %glg @%%P‘Efﬁ\j’\éf? W’Pﬂnﬁjtlfydgf’f’? %Efaﬁﬂrtasb]ﬁﬁ’ébar ation
and foak @ofielbies the@hmpbrdtofitAcdspbnseOwith @pvaket he pal ette. Panelists are also.

required to_wait five mjnutes before tasting the next sanple. Statistical
si gni fi cance® Glrelhftﬁémc"é]ﬁr'get&tsﬁée'stge Bqasqnﬁéoréiféf’é‘g“%‘ih? 8‘.1‘?85}?;‘? audimanyjafithe; ¢ o
detect chhencaRmREde by Hse 'Fﬁledgtﬁ t1ryoRing tHelcaffedt REMMIE P@ite t0MB} irlcfeatat €r M ned by
use of able that . 10 correl ates the number of correct

a statjstjcal nr,
respons é’QJaW%{I‘I’D' 3} tﬁe 9‘54 8P o stptigticallyn gnificanb ditfersneg iy fund gmopg eons f or
i dent i f ¥higlel EnsifitheSasmlote AUALEBMPIQ ot ESnprEMFIBRhSse R redYect RS

panel i sts choosing the correct sanple relate'to the - increased palatability
of tHe dadmsirplealatabiliyawhere pinpreferablyionnd todetlesaihianor eqebtoi 0% ound anong
the sanples conprising sucral ose and the sanples not conprising sucral ose
W th re;pect to the 15 paranmeter of palatability, where p is preferably
found t &*8@Plets than or equal to 0.05. Exanple 4 Purified sucralose is

prepared by bRghdNAeRRRe ApraftdtRnSHLYEDbS Mcﬁ@&?deﬁ %ﬁqgtion%ﬁuem I al

recrystallizations as shown'in exanples 1 and 2 o _present invention.
Next, 3eduspial Hcostallizationsad shoveineasroples handdpithabiesdnt inverdtion. Blswkr age or

CONSYITe Iy PHGRYE hised I8 biHaKcPRE SARIHNES &t aRePGEE drloul@PRobRd. tWo hours with a

tabl e displaﬂﬁr;gtvm ) ] ) )
persons were placed in a room for two hours with a table displaying two
identical serving containers of fruit juice containing the same volume of liquid (FI1 and FJ2),
two identical serving containers of regular cola containing the same volume of liquid (C1 and
C2), two identical serving containers of diet cola containing the same volume of liquid (DC1
25 and DC2), and two identical serving containers of coffee containing the same volume of
liquid (CF1 and CF2).

The first serving container of each pair held a beverage comprising 150 ppm of
sucralose; the second serving container of each pair held a beverage without sucralose. The
volumes within all containers exceeded the volumes that could reasonably be expected to be

30 consumed by the thirty persons within a two-hour time period. Prior to the gathering, the
persons were instructed to consume (or not to consume) the beverages in the manner that they

would consume the beverages during any other two-hour period.
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i dentical serving containers of fruit juice containing the sane vol une of
liquid (FJ1 and FJ2), two identical serving containers o & Sﬁﬁl 2i06col a
containing the sanme volunme of liquid (G and C2), tvvo identi cal serving

cont ai ner s v osld7€is4col a cont ai ni ng the sanme vol une of UI d S%DCl 25 and
DC2), and two identical serving containers of coffee cont (}{‘f“ﬁ% sane
volume of liquid (CFl and CF2). The first serving contai ner of each pair

hel d a beverage conprising 150 ppm of sucral ose; the second serving

cont ai ner of Afiefthpaid-hdeltichecpebio, Qi@ embdtiiQbie tﬁééﬁ"o? RIBumED 6 19%“”95
W t hin aI con %I ner%gexceeded t he vol unes that coul reasonaﬁ‘%

expect ed “TEUBE SO SEALPREPy The@easHiements geerexpressediin wiits of “volombour ti ne
period. Sus@hed/Svd-Ifr GHHRFDAY, THREFREHSMs %@Je?sohé‘ééﬁe‘é&hed to consune (or

not to consu t he beverages in the manner woul d consune the
bever ages dur gavaﬁ&%'pﬁ%fﬂrepmtswsnmpstq bd frueo‘luc}e &nﬁiﬁﬁhﬁﬁﬂtﬁat\mmﬁismmm

PCTI USO3/ 662 atffekafer tHE tiTH O dvbiIBe AR IEBSHLSIEN B usr e taken of

the volunes of |iquid consuned REE i 8ments are
expr essetFmapsEgipd hatdfl woneqnsemedas ﬁﬂm@dt&te\matn 60r Thé aeerged nedsuterddttee

differeng rtﬁﬁ‘ﬁ}@ 5 1 dlg%ﬁ%ﬁloﬂgtgatéﬁﬁat%lt ‘-vrgs c;[oﬁs\‘»lli%g g\%rggt%g gat%fgeﬁg bz:&d at a

pertaining to the fruit juice denonstr
great er Titaveragethmpapprentehts P&Vmge@thmaﬁwchmmmtem&hitﬂml Wi cofisured €0l a

denonstr t er te tha The aver aged
neasur e rfdzénrtg %elt%%rﬂtmg %%Sl‘t{%ggf g"gggfrgéglgﬁ g@?e”ﬁ%%"ﬁ gr &ﬁ%"%ﬁs was

consifire comprising ithegtaiatability enhdnaing DGApositidae  aver aged neasur enents pert ai ni ng
to the coffee denonstrated that CFl1 was consuned at a greater rate than
CrF2. These results strongly suggest the preference for the beverages 10
conpri sikmanpiespal at abi | ity enhanci ng conposition. Exanple 5 Purified

sucr al ose 'Sg@p E{ired (ggy .the roce s of solvent-solvent extraction and
sequenti al 5 HOFaloE 45 RFFR %fjsb% BRFPCPSs obxalvspt-salvent gegrctiomand he present

i nvent i (saquehbaslhecrysi:ﬁhidﬁﬁﬁﬁis(bﬁ&whﬁl é*%glek@asalbaﬁﬁl% Fdnt %?&P rb‘lfxtcy of a
consy roduct. The sucr aI ose i s added to one g oup Wo groups

(1 d and %@fseo’is used 18 subifmes the palatability of gonmunar peodseteam t o i eI d final levels

of 150 ppm sTbe alcagesc iPadtel isbr @61 (16) SPAGbIRTG iy S6I 4l ation,
and no sgedmflc derm %Bhlc arapneters are utilized in recrw ng t he

panel i s “"rttfé‘d?%‘cﬁ do el lexds af BOppepwralps20 and served chill ed.
Portions ar ePahesipte afeadleciel GrohdtHE géd&@b Jﬁﬁa’n’éh%ﬁ bhe iﬂ:ede%g?a gts. Sanples
manner (lsaérp P

are presentedtoganellsts in a blinde es ar entified only

by a raRYBMCErAe ttilized dn secruitingthe\panelists; t Thedwe igvanps ofwampluspteqmeganed t ast i ng,
and 2panehd srfedahflied] P&Riods it@'agﬁéﬂs&?ﬁjxto individual servings for the panelists. Samples

are presented to panelists in a blinded manner (samples are identified only by a random digit
label). Each panelist receives two samples for tasting, and panelists are given a randomized
sequence in which to taste the samples. Thus, the order of tasting is completely random. In
each set of two samples, one sample is from G1 and the other sample is from G2. Panelists
25 are asked to select the sample that tastes the most palatable, record that result and record how
confident they are of the result. Between tasting the samples, the panelists are asked to rinse
thoroughly with a purified water preparation and take a bite of plain cracker to cleanse the
palette. Panelists are also required to wait five minutes before tasting the next sample.
Statistical significance of the correctness of the scores (i.e., panelist ability to detect
30 the most palatable sample) is determined by use of a statistical table that correlates the
number of correct responses with a p value,
The results demonstrate that participants deemed the samples comprising sucralose

more palatable than the samples not comprising sucralose. A statistically significant
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-sequence in which to taste the sanples. Thus, the order of tnaﬁtSErib 2086
conpletely random In each set of two sanples, one sanple is from GlL and
the other sanple is from &. Panelists 25 are asked to select the sanple

t hat tast st pal atable, record that result and r W

confi dent Q??lgg@lgﬁ of the result. Between tasting the sam%?B€%%
panelists are asked to rinse thoroughly with a purified water preparation
and take a bite of plain cracker to cleanse the palette. Panelists are

al so requkeRdced i i ! , i t | e.
Statistical _si glgif%g%ggﬁe%ggggﬂﬁ'gﬁggés&%# iﬁ%letﬁgco Zésg D(O?&g%"sﬁ’&nel i st
abi | ity TH6TARSE dth respectt, theparsmetss phpadsitslityawhirep is mrefteber foumbie teyessse of a
stati stitgg,gmtﬁlaglqob{?@ correlates the nunber of correct responses with a p
val ue. The results denonstrate that participants deened the sanples
conprising sucral ose nore pal atable than the sanples not conprising
sucrzLa% o%aé@ggkati stically significant 31 0 5 SEP 2006 WD 03/ 076454

PCTI USO difference is found anong the sanples conprising sucral ose
and t he sanplBsifiadtuccadoseris piepaed Sythe proasse ofkdient-eSIPER kxtratibgndoar anet er  of

pal at abi | i . wher .S preferably found to_be | ess than or equal to
608, 5 seutehipt G fabra Rl CoRba R Garples | cad 2ok themysemampPit St

sol vent -sofalesats wsed toandreasa trpdlatabARy6Nd bevbrageCr yst al | i zati ons as shown in
exanples 1 a f the.present invention. Next, sucralose is used to

i ncrease theq]%I’éﬂgl?;ﬁ?‘?l‘r?fs f’ﬁ’gt SB% dink ate drepgeed: RSO (eontainiag0 BPmEperlossdf t dri nk
are pr e(DSBA(cobalin (0P AlcRildrg), DSPRTLSHEARL 96 Bpm sudrMoRI D& (k33 ai ning 10
ppm sucr al osg%n, @?DS gco%gebm ng 50 ppm sucral ose), and DSD4 (cont ai ni ng
100 ppm ERipRingd 8y PP PG s are selected fromthe general popul ation, and
no specific dapdBisapdielectedFodMBE Sérrd onl I sBed; b Joh it he

panel i sts. Sanpl ess _f_rgmct he .f_ourgbat Qﬁgpslﬂéé!ro(llal’ Z’gﬁ’é’ﬁ ?ngggé#d&gg%ed chill ed.
Port i onPAEAMITF T BHEZG 1 Frcpitingthe panglists. sSanyilesfeon the fourdatshessdre st s. 15

Sanpl es pﬁﬁﬂrdﬂ&ﬁ&@éﬂ'&ﬁdﬁl@bdp%&l j 3 ' i - les fpLe
identified only by a random gkgﬁ#sgggf?iﬂhﬁggﬁl%gg%ﬁmsés S@gee%néegsﬁ‘our
sanpPes SrEWP.es geetnresgnted fripapalifty ingtblindedanaginvi(samples am dieniifietbrseyience in

whi ch t @aiddasd Beit 138el$ aBRh I : i | Si: | et el y
random ?n eacﬁl se?of_ fg’f]]rle %ﬁl‘é%?&g%y@gﬁr%?éatsla@’?g%%%%ggg%mganpl eis
f r om DSEERdomized seqnsptedn wdighrte fasedimasampled. Thies, tharmpdee of wstimpdiscdigiételyPanel i st s
are askeghdb. 38kS8 et lo6e LAY e _nost _pal ata record
‘that result and, retggrdg%%%\%va@glg?ioggﬁ ‘.%ies?/i%gn(raés%?’ °“Fﬁ“ém?‘§é%$?’?%§§2men

~ tasti ng OPhEmRledsiftosy DERA, ndieat sampde mifonabRBd. Panelists ae ashuirto ugbdtyheni t h a
purizpi e@ar}@k ﬁlfa_t %@Pﬁl@?ds%l%e,tr@c%?d Barbduf B0 R hr]owcgo%%hgrﬁ tl}eg)l ax(':eI sanse he

palette. Panelists are
the result. Between tasting the samples, the panelists are asked to rinse thoroughly with a

—

purified water preparation and take a bite of plain cracker to cleanse the palette. Panelists are
also required to wait five minutes before tasting the next sample. .
Statistical significance of the correctness of the scores (i.e., panelist ability to detect
25 the most palatable sample) is determined by use of a statistical table that correlates the
number of correct responses with a p value. |
The data indicate that the panelists regard the samples comprising sucralose (namely,
the samples from DSD2, DSD3, and DSD4) as more palatable than the samples that do not
comprise sucralose (namely, the samples from DSD1). A statistically significant diﬁ‘erenée is
30 found among the samples comprising sucralose and the samples not comprising sucralose

with respect to the parameter of palatability, where p is preferably found to be less than or
equal to 0.05.
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/ al.so required to wait five mnutes before tasting the next sanple. :
Statistical significance of the correctness of the scores (Sln e., paneli st
ability to detect 25 the nost pal atable sanple) is det er & SEPbiz[ﬁlﬁse of a

statistical ble that correlates the nunber of correc swthap
val ue. Th‘é’od’él/?g‘?‘ndi cate that the panelists regard the %Sﬁ@?@g)g(g:zgrrpri si ng

sucral ose (nanely, the sanples from DSD2, DSD3, and DSD4) as nore

pal at abl e than the sanples that do not conprise sucral ose (nanely, the
sanpl es gnru%n]eqsm). A statistically significant difference is 30 found
anong thée sanpl es conprising sucral ose and the sanpl es not conprising
sucr al ose wPurifiedesgralose is prepated by dlregmextesy ofsblveuttsatvabt dxitagtionshére p i s

preferably found to,be.less than or t 05, . . SER 20 WO

057 07 64l TepRyREiS SEolialis Hamfift ind Lot Bpectfind oo N0 g8, 16
pr ocess efféct sppaienbilisodfiadiereyd Hyomirified sardosedewsedt i al recrystal lizations as
shown in exagples 1 and 2 of the_present invention Xt he f.f.ect on
Dalatabi | | 1y GraseisebBPagu® e Y R erfi s ost Bt adel S fnEl s

sol ut i 0BsmpdsRioRrteRbREinbY. 1 29 ditkg acid Yid Ab4%ARsodHed plospleatd. OTHz piDsfahiss of t

drink conposition that contains 0.14%citric acid and 0.04% trisodi um
phosphat@mPosHiEnisP-of Cf’fﬁ“gh“eéb‘ﬁ‘ﬁ{?é‘f fIResitignszare .a‘?déf‘ )‘&&ﬁls?ﬁg ﬁlé“Al% ucr al ose

CONPOS| L ARsHitRnTo HRMEEhA RvEBOT $Ohpm SickiNse. CONPOsi tion to yield final Ievels
of 10 ppmsucral ose. A nodel soft drink compgsition w thout sucralose is

al so pr epar ed.madsl sfidiinkeompgsidon withaut gigralossis lsprgraiet al  popul ati on, and

no ﬁpeci fic perpes aRbkctePBHATRE SntraPfdpulatibh, 288 Ho spbciRetioplapiict he
panelists. The product sanples are prepared and served chilled. Portions
are di spaameidrs ane eilizedinsegryiingdls ranplists- 1de prosuctrameles steprepastdnés are
present elp s | B IR nARARGT sehiAgbeRe phflibidl e fibede 0Nl y by
" a rando%&é%dg;clhp% zlli)lggfo)%s h%ﬁ?ﬁ%égggﬁ??t regasle.ves. t hf%%ﬁsarr_pl es f%_r t?isti ng,
and panegtesgitel tapanaistsdma hlinded daarnerd shiplesseeidentified ionlytyi asandom digdt e t he
sanpl es u [ | ' ang et of
t hree séar?gl}?'eg?éh[b%gggs?gecflg‘fésnt%’l%gtast%ugllg?\g @ﬁ%%ﬂ%elaot %g?r‘{f 'g?ﬁmgﬁlgir}a ose, and
one 15s saljuédceirwhichro tastatthd famgtess Thwrthaondersaftasahg seompletdy rasdemafre asked to

sel ect i ' . . r . r . how
confi de%{bﬁtsgﬁci/%rg%g 0 l?shgvor %éHeﬁ{,l&gfr:llcfh??%glcﬁyﬁopgggg{rug%\%\ﬁ?/setﬁg%%gg sanple is
di f f er edifferddeintbant daes comgn sheralgsenPlaediststaimasped telselstt sheagampleghatds t o ri nse 20

t hor oughl Lth a I fi.ed f.e r tl e | | ai n
cracker g{%ré(%’ergcr? 5%&%{{5&“1%5?%%%0 I;v %gﬁ@%'i g}eg g%rog a rtgsgﬁtr‘ %@uﬁaielg r%érd.\jvai t five
m nut es vheflereldisamplengdifferent Bdiwemnitieg theShaples tthecpanelistgae dskedtvernsef t he

Corng ct &%?c;sugﬁlfy vsilt%ea S&nq{e%%vagér 'p?ép’aragglg] aerldi t%lEe aabt}{el oif tp}/au} gracq(%} %Cctlea.nse the
palette. Panelists are also required to wait five minutes before tasting the next sample.
Statistical significance of the correctness of the scores (i.e., panelist ability to detect
the sample that is different from the other two) is determined by use of a statistical table that
correlates the number of correct responses with a p value.

25 Panelists are asked to state the reasons for identifying the odd sample and a
statistically significant number of the comments made by those panelists choosing the correct
sample relate to the enhanced palatability of the sample comprising sucralose.

The data indicate that the panelists regard the samples comprising sucralose as more
palatable than the samples that do not comprise sucralose. A statistically significant

30 difference is found among the samples comprising sucralose and the samples not comprising

- sucralose with respect to the parameter of palatability, where p is preferably found to be less

than or equal to 0.05.
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the sanple that is different fromthe other twd) is determned by use of a
statistical table that correlates the nunber of correct re£p5> 2808h a p
-value. 25 Panelists are asked to state the reasons for identifying the odd
sanpl e andwo osd7adsisstical ly significant nunber of the co made by

t hose panelists choosing the correct sanple relate to thrpﬁjé]lﬁﬂ?ﬁésd

pal atability of the sanple conprising sucral ose. The data indicate that the
panelists regard the sanples conprising sucralose as nore pal atable than

the sanpl es tﬂaiugﬁmerfetegmgnegcspu@mmak B¥entiof h8é Rlchsh ipfiadipaiydnant f i cant 30

di fference. o%‘ﬂ%l {m g he sanples co n’ﬁl’l sing sucral ose and the sanpl es

not con'pP‘frééfCﬁ'dm Fra1o8% dt Wilkhs cfeasiodbese sigliedia tbf‘a%%'t‘é? sagpe toekinzquebi | ity,

where p tdh beragpedcab ke fudifiastidnQf Beerd18 SrechltaR, Sd 6 9Hala dﬁchQseQa'hex%%leeS SEP
desc

2006 WO O /076454 PCT/'US03/ 06628 Though the’ foregoln ription of this
i nvent i off AGRUTHsatierercprsiah e patcisyoriirgeaad adsiitianal mmﬂcmpnafccmueﬁwtbse it

will be gh#ddactish bRk ﬁ&hlbéee?uhﬂe ﬂ@vﬂ@ﬁé clu}%at B&gr xﬁg‘trﬂgrdlﬁcﬁl%r Q:r can be

applied to the purification of sucral ose precursors, a processes
wher e soRBy boprogeseedmarlony asdke kay feateres of the inyéntiop aquactioed Gidte and

addi ti onglryRufiib it f|na ion to

~ sucr al ose. Fur'ltZ teoﬁlghi ?&%ﬂﬁfgﬁlgﬁngfrgﬁ;;{o recy%?%?&‘a?‘iedﬁc@?’e?treans may
be procewsededby P@n?é ngg-crystalliatiorf eﬂutactromsteuhholb b for bulktmoval af enparidies | ced
(mul tipl tal hlgh purity, with nother |iquor
recycl e tt%g %Vgﬁm@mt&eﬂc%%{eﬂ%&%&&g@ y use of non-crystallization
extr&ction t &&nious mgghﬁbmonbahd(vamﬁmsalf thefdeboribed ineih@8s anldRy$ERY §fthe

vari at i SACOER i BENSn O S Pk ey el erarineifiom BaoeaReRof wi || be
appar entsptrs of theseventiod. | £lthdugh tHeén@htiontds Beei def@ibRd i dEnédtionwWiti&passpe and
spirit of Lh nth ,ﬁl IB h.the invention has been descr%ged In
connectlpé?levm(%%mp%@ Rty At shgp g& derstendithaiithrdnyation as dlaime ghaydd maider st ood
t hat t hemdalydintitedmo a&hepmﬁmnmmn@% Uﬁﬂee@@anb’lfb%cﬁﬁéa‘hﬂ}lstﬁ%é&sfﬂ%g 4 15

specjfic_ e ?dl ment s. deed,  variqus nodifications of the desc

mode® f FPOLRFF GATYmS it tF‘T‘@VFWEH‘E}?WWWSé? thogstskillsdén industhigdse skilled in

|ndustrmaenusayemmqyﬁmsarrehﬁneehtblbel“dﬁn@ﬂhes & 8nale doilo %@}%h' n the scope
of the following clains. 34 0 5 SEP 2006 WO D3 DTeas 3/06628 What

is clained is: 1. A nethod for purifying sucral ose froma crude sucral ose
solution conprising the steps of:
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(a) subjecting a feedstock conprising said crude sucral ose solution to a
non- 5 crystallization purification step to yield an i ncrea@gdsgprﬂmg
sucral ose solution; (b) performng a crystallization procedure on sai

i ncreased ‘p&fﬂ'ﬂ% Sucr al ose solution to obtain crystalline sucral ose and a
not her | i quor, %cs)§ recycling at least a portion of said HotV/WF%%uor to
said feedstock of step (a); and 10 (d) performng at |l east three

addi ti ona{Vh;e uential crystallization procedures on said crystalline

sucr al ose! 23! fﬁgﬁ hod of claim1, wherein said subjecting step conprises

a non-cryst al | Azedftiodrfor puifyihi GakdionR fmOs edlE SuctAbL b0l ERMprislR 8¢ QER
consisting.of liquid-liquid extraction, extractive precipitation,

chr omat ogtaphy, precipitation followed by sol vent washing, and 15

der vat | ve OGR! | Qnjtalbaedsii hiAcly A SEaChSLIAL Bhiih o Enofne et hod

of claim1, wherein said subjecting step conprises a non-crystallization
purifitation prytdirstien purikatiensten Oriielé an rersagedqurniti sicialnge eflutionhat ch
operation and CORLAURYS | : - LB deseherein
sai d subjecti n(g) stép conp i2‘2’5‘_921%‘?%[#%@?‘.’%@?5%5%9eﬁﬁ%“ﬁt?on V\?steh et hyl
acetate and wesobition & oblip crystalind sedralosecandia Inothindiqeom at | east a portion of

sai d not her |iguor St .. f. said.additional .crystallization
rocedures of ‘step g ({X |§tiléﬁgtgarl%’5?c§{€f(f%fiﬁ?ogh% hf‘l‘e’%roto s?@?ﬁflf%ﬁ( 03%{%’48)’ or nore
pr oce s ! ;
earlier stage andystallization procedures. 6. The nethod of claim1l, wherein
at sai rmtherojfiquor of. st {, Qr, .. aliim?5 at | east . 25 portion of said
not hel}odl i quor G sP 8%0%15@ 'fugfgag egéfidiyo S%ﬂ’i’%@???%’éﬁhﬁﬁ“o&?é?cﬁfi?r%mbr ior to
sai d recycl i ngidsiemlling sudlalséret hod of claim 1, wherein said subjecting
step co i ses.chr t a Hic uri fication. 8 The nethod of ¢claim1l,
wherei n Sai d cRYSRATISIFD . BhEEEAHSINEC B IB o ABE A AGE IO o The
met hod ofpueifiditioniprocstitre 8tl8ctedfr6m Glie/grbay EdngBiinOY HYuCkAlEd extiastiger f or med four
times. 35 0 5. SEP 2006 WO 03/ 0764?4 PCT/ US03/ 06628, 10Q0. The net hod of claim
1, wher ei FT8HYS PEFSRIPUPT: CHRFERFBPbRGRIEIPR flloped Praelvent yasheg. 48, 11, The
met hogh of degib&ive) fdrm At0R Fsliowed Bl @xtedcyish af dibtaRkibeN procedure is perforned nore
than 3. The method of claim 1, wherein said subjecting step comprises a non-crystallization
purification procedure selected from the group consisting of a batch operation and a
continuous operation.
4. The method of claim 1, wherein said subjecting step comprises a liquid-liquid
20  extraction with ethyl acetate and water.
5. The method of claim 1, wherein at least a portion of said mother liquor from at least
one of said additional crystallization procedures of step (d) is incorporated into a feed
solution of one or more earlier stage crystallization procedures.
6. The method of claim 1, wherein at said mother liquor of step (b) or said at least a
25 portion of said mother liquor of step (c) is subjected to an extraction operation prior to said
recycling step.
7. The method of claim 1, wherein said subjecting step comprises chromatographic
purification.
8. The method of claim 1, wherein said crystallization procedure is performed three
30  times.
9. The method of claim 1, wherein said crystallization procedure is performed four

times.
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five times. 5 12. A nethod of purifying sucral ose froma crude sucral ose
solution conprising the steps of. (a) performng a crystall ZatSEbn 2006
-procedure on said crude sucral ose solution to obtain crystalline sucral ose
and a firstwomshmasd i quor; (b) dissolving said crystalli ne flﬂgr al gse to
obtain a sucral ose solution and 10 performng a crystalli 750 Or?/oﬁﬁrzﬁcedure
on the sucral ose solution to obtain a nore pure crystalline sucral ose and
an additional nother liquor; (c) performng step (b) at |east two

addi t i onal0.t i mEke method ¢LBlaimels whieiehgsasddrglstiation pldcEiiRé ispRiini@dLr om one or
nore of sgjid crystallization procedures into one or nore of said sucral ose
solutions utilized in the earlier 15 crystallization procedures. 13. A

et hod of 1 pur i The mghadiaf ctimsi; whef idirRliAeh Bloasfiro A ARASOTPHLS] N0
the steps vé)f'xiles(a) subj ecting a feedstock conprising said cr uae sucr al ose
sol ution fio %1 non- crystallization purification step to yield an increased
puri t ys Sut.al a8 ercaadwlpertyingdcifabe REH a0k leertiofd SRl LbABLONLRLGEEAUr €
on said |(2ft@reased purity sucral ose solution to obtain crys a4 ne <btral ose
and a fir not her |iquor; (c) dissolving said crystalline sucralose to
obtai n a sucr ghpse psHbitih® @le- f ! tallization . procedure on
t he sucral oseqs)gl_ utp?on t 0 gtc)t ai r%lzgﬁr%?é&g%rggﬁs%?)%‘i‘tdgﬂmiré%sessﬁglf’lg? fse and a
second not her PidReystallinesurmless)and e fissh iotipr Hgqww; (c) at | east two additional
times to obtai@p a f [ ral.ose and at.|east.one additional
not her i quor .(9)14. é‘%\gbﬁgtsﬁgﬁk%kﬂgﬂegﬁ#h&f%to\f\’,ﬁté’}peal Sr‘llc?%ﬂsﬁls"aﬁ’%qé‘cﬁngi ng step is
repeal®d t hr e@eHpmping a crystallipagonprodedureah titd sucraloka soludayteobtafiai HoipafeOl Vi ng
step is repea [ o <+ :he method of claim 13, wherein said

di ssol vi ng sttecgﬁitagﬂréesbﬁé‘?mitage;“ﬁ%’gadf“ul_‘%‘é%.m‘%‘%f’%‘%‘.‘°‘frhe met hod of claim 13,

wherei n said df)ssobeiferming sep (b3 atrlesettedditons tik@andi ve tinmes. 18. The

met hod of cl aijgy 13 LN .o r nmore.of said nother |iquors are added to
said feedst ocgéli5I of r%%‘g{ggu jlecting °é’$aﬂn°§‘6§‘t§° BHeQEOsp BES ATy baation 4

PCT/ US03/ 06628roctduresTint anetonombredf saidaueralbis soMiheitilizsdikndedfigr | i quor from
any ofs; said cr zati o rocedures is recycled to one or nore earlier
st age 5cr yst al f@{gﬁ %Z%){ﬁoznpprrg%egaﬁg'es.

13 A method of purifying sucralose from a crude sucralose solution comprising the steps

of:
(@ subjecting a feedstock comprising said crude sucralose solution to a non-
crystallization purification step to yield an increased purity sucralose solution;
20 (b) performing a crystallization procedure on said increased purity sucralose

solution to obtain crystalline sucralose and a first mother liquor;
(c) dissolving said crystalline sucralose to obtain a sucralose solution and
performing a crystallization procedure on the sucralose solution to obtain a more pure
crystalline sucralose and a second mother liquor; and :
25 (d)  repeating step (c) at least two additional times to obtain a further purified
sucralose and at least one additional mother liquor.
14.  The method of claim 13, wherein said dissolving step is repeated three times.
15 The method of claim 13, wherein said dissolving step is repeated four times.
16.  The method of claim 13, wherein said dissolving step is repeated five times.
30 17.  The method of claim 13, wherein said dissolving step is repeated more than five
times.

18.  The method of claim 13, wherein one or more of said mother liquors are added to said
feedstock of said subjecting step.

36



20. The nethod of claim 13, wherein one or nore steps are pgjg%ﬁgd@ﬂg
batch operations. 5 21. The nethod of claim 13, wherein on t eps
are perforned as continuous operations. 22. A nethod of obtaining

sucr al ose {p@EpRsdeed m xture conprising 6-0O-acyl-4,1", 6;
trichloro-4,1,6"-trideoxygal act osucrose, other chlori na{’%{”éﬁé’ﬁﬁée
byproducts, and optionally blocked or partially blocked chlorinated
sucrose byproducts conprising the steps of: 10 (a) performng a
non-crystal | lmetmsmo@asmaﬁilao%&few%amrm&ﬁérdl qhSEEbriThnf dF Bidl QyselMfiAkiBn AN
increased purity 6-Oacyl-4,1",6"-trichl oro- 4 1', 6" -trideoxygal act osucrose
conposi tP@ﬁed“{‘Tﬁ)‘s eysies %aoamewéfl&r Ftﬁ&%ﬂ'%h@ﬂ%we‘?@fﬁn sai d increased
purity 696- acyhe métndd ofclaibd IBCWthreﬁl cﬂ'ne%rm@re shdpk HRPEUBAQAC Bakeh " 0S€
conposition to obtain 6-O acyl -

trichl or 8PAAtPNS.6' -t 1 | deoxygal act osucr ose and a nother liquor; (c) _
perfogm ag atSash S of the
6-0-acyl- 4,1",6 -tcrxlic oro 4%%@ -n'??? g’%%&é&g%“ t%gucrodssggé%n%gﬁst ain a
subst ant plaﬁr¢t3pn§)ure 6- 0- acyl -

4,1',6'-t4ic | actosucrose and.addifl L, sot her

| quor aﬁnd (Jé%qeg%oﬁdvoifro 'P f?iﬁuﬁégugg?géé’%% anft P‘mre c?népnsmgdéjb %Ql 6%

6- O acyl &#%hlbrq-6,1%, G-lmdﬂmkpgahaoﬂ;snéroﬁ' etha&hlohnateabmcgfsb agjirodunts, andofitionally

subst antj al | ur u se. 23. . The netho cl ai.m erein one or
nore of é@f‘&éér?g ?’i‘%?l%f ﬁltff?]lfﬁ% cg{?mgtf%ﬁ?r%sgﬁm?&iuc%ﬁmgf‘ﬁmf éteﬂt P28%i nto one or
nore1of said (aprf grerfoniging@mos-cyystallizhtidieexadtion Glep @ ssitl €4 miRtirédiobtain

performng crystallizati.o te 4.. The pethod of clJaim22, wherein said
perforning a %O‘HCTEWéPWV%ﬁ@' 85#%1 ¢ righlowr J]%ieﬁ’f?’r&ﬁ Flosicrose

non-crystal | Iﬂ)ﬁﬁpoﬁlﬂoﬂurl fication procedure selected fromthe group

consi sting of uid-1iquid extraction, chronmatography, and precipitation

fol | owed by s @P ve %ﬁgﬁﬁws?@zawrﬂﬁphrﬁ(?n(ﬁ?‘dé?%?aﬁ?dﬂm%Q’é"ryllf sai d

cryst a' | i zat i Qv gotrichidgo- ﬁ'1Q'ﬁﬁ&'éoxﬁgaiacto@ucr&sre'cﬁﬁh@ﬁﬁbn to obtain 6-O-acyl-4,1',6'-
4,1' ., 6" -tri deoéﬁ/gal actosucrose is perforned three tinmes. 26. he nethod of
cl ai Fﬁ 22, whePghlproshi ' -Eidpexygrlaptogiicress apt a matesliqyorcy| -4, 1' , 6' -tri chl or o-

30 4,1, 6" - tricfeoxgainial asldst a5 aamua@nfsafumlE@btaufzmmof&zﬁ-d’laeymet hod
of cl ai m22 wherel n said crystallization of the

6- O acyl - 4, 14 B16-Frichlonp-g,l oo "Adefxyﬁ’ actosRess ke otria @sHRRtiadePyrs 6ifdaedr ned
five tines. 3171 @'-BichiFo-2306- trY@oQ?’éa@aZWos@gé anﬁﬁgﬁer l%ﬁ’mr .Bhg¢ method of

cIa|m22 wherein said crystallization of the 6 Qac 6' -trichloro-
4,1 ,6 -tri déé)(ygépﬁ‘&f@wrdo%lé“#@aﬁbp% origacyhs B 6'trgl 0T0r4/,b,6t-| nes.
20 trideoxygalactosucrose to substantially pure sucralose.
23.  The method of claim 22, wherein one or more of said mother liquors of steps (b) or

(c) are recycled into one or more of said performing non-crystalline extraction steps and said
performing crystallization steps.
24.  The method of claim 22, wherein said performing a non-crystalline extraction step
25  comprises a non-crystallization purification procedure selected from the group consisting of
liquid-liquid extraction, chromatography, and precipitation followed by solvent washing.
25. The method of claim 22, wherein said crystallization of the 6-O-acyl-4,1',6'-trichloro-
4,1',6'-trideoxygalactosucrose is performed three times. _
26. The method of claim 22, wherein said crystallization of the 6-O-acyl-4,1',6'-trichloro-
30  4,1',6"-trideoxygalactosucrose is performed four timés
27.  The method of claim 22, wherein said crystallization of the 6-O-acyl-4,1" 6’-tnchloro~
4,1',6'-trideoxygalactosucrose is performed five times.
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29.. A nethod of obtaining sucralose froma feed m xture conprising
6-Oacyl-4,1',6"'- trichloro-4,1',6'-trideoxygal act osucrose, ®HhSEP 2006

chl ori nated sucrose byproducts, and optionally 5 other blocked or

partial |y bwoaketsssshl ori nat ed sucrose byproducts conprising the steps of:
(a) performng a non-crystallization extraction step on sBfHUPB&EF2R xt ure
to obtain an increased purity sucral ose precursor stream (b) converting
'said 6-OCacyl-4,1',6"-trichloro-4,1',6'-tri deoxygal act osucrose in said

i ncr eased2pur i The raethsdd fetetm 226 kEréia kaid tHBRAMzARbrSH Hhd-058y1-4 9 d A chioro-
crystall i%fhj,r%g S id%sa%cral ose.to obtain a crystalline suc?'al’oée and a not her
li quor; ahd Y HIpEYEBroRIfToss s nesiouned mers thanfietimsaal sequenti al

crystal | i zat | onmeRiodwRbblaintipkalialold Ao SYELARAE LfuiiiAidodcaupsiant ial ly

pure sucral ose and additional nother |iquor. method of claim
29, furt hBeehL iostHigox vealagiogisrase, aghey shlarinated sugroge Wypaoductsdant! opfionally

t ri chl or ogterblocked & ﬂaﬁ?a‘ﬂ&%%k@@éh@oﬁﬁg%ﬁ §§cr£§e%?}n{o§§%ée ? %n&a%fr}eggh£¥é)bt :b) 31

sucral ose precursor stream of step (a) prio
The met hod of (@) ai Pefgrmipgenes-erysiallizhtion pxtraxtibn stemon stidfeed mipefeftoobra t hr ee

times. 32. T%mgﬁp@p\%{&%%ﬁgﬁé%c t%rgsrgei n.said crystallizing step is

‘perfornmed four tinmes. " me °Sf> claim 29, wherein said

crystal li zi ng (B ep cprvepingfsaidie@-atylvigl 6-tiekloro3d, 1' 6T ritleo®ydadtonicrask ai SHd9,
wherein said ¢ WA Rp.is perforned re than five tines. 35 A
met hod for pu?ﬁg%éa%g&qédéﬁ%g%r%&s%pfercgﬁgram(‘??ﬂ&%s i ose sol ution conprising
the steps of ()25 ¢ajtallizhigsaidisncralase to ebiainardy Ay dusialte 88d Smbthede

sucr al ose sol Ll'i[tqilgpa&é) a non- crystallization purification step to yield an -
i ncreased purity sucral ose solution; (b) performng a crystallization

procedure on $&i d performirpea lqastithiey additidnal RgeentigIrVEAIB htbAs SHREAI N

crystalline Slélcrtlzggose a%}d a ngt her |iquor, (c) recycling at |east a portion

of “sai d not her" Frgi§FUTYoE4P e 'Plé*éo?lr’%?ﬂélal]ﬂw;swﬂpw and@dditiepnl mether and ( d)

perform ng at lipeast three nore sequential crystallization procedures on

sai d ) cr)égt a{l\/h.'bne ﬁugrgl ose ,tqg yield a final crystalline sucral ose

conpogi ti~On f Biethog Reclajmpy T eAmppssingtibostemeficartalligies 6-O-acyl-4456't han

0. 2% of tichlarodig6HtideoxyalactGueBie frodd tHe ifcredsEy ﬁﬁﬁ?snczﬁﬁo e}E&uﬁBf {}R:ngf claim
| MES.

35, wherei.n said.crystalli.zati on. procedure is perforne ree
of g{ep 815 prior rX pe%ormmg step (b).p P

- 31. The method of claim 29, wherein said crystallizing step is performed three times.

™~

32.  The method of claim 29, wherein said crystallizing step is performed four times.
20 33.  The method of claim 29, wherein said crystallizing step is performed five times.
34.  The method of claim 29, wherein said crystallizing step is performed more than five

times.

35. A method for purifying sucralose from a crudé sucralose solution comprising the steps
of: '
25 - (g) subjecting a feedstock comprising said crude sucralose solution to a non-
crystallization purification step to yield an increased purity sucralose solution;
(b)  performing a crystallization procedure on said increased purity sucralose
solution to obtain crystalline sucralose and a mother liquor;
() recycling at least a portion of said mother liquor to said feedstock utilized in
30 step (a); and
(d performing at least three more sequential crystallization procedures on said
crystalline sucralose to yield a final crystalline sucralose composiﬁon wherein the

level of other chlorinated sugars is less than 0.2% of the composition by weight.
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37. The nethod of claim 35, wherein said crystallization procedure is
performed four tinmes. 38. The nethod of claim 35, mhereingqﬁggﬁ 0
crystallization procedure is perfornmed five tines. 39. The og[wf claim
35, wherein said crystallization procedure is perfornmed nore than five
times. 40. A purified sucral ose conposition obtained by the nmethod of any
of clains 1 to 39. 41. A sweetener conposition conprising purified

sucral ose, wherein the ratio of said purified sucralose to inpurities is
great er tBamhbeethod&laith. 354 &hertinssariosrpasliization pedcedhraigpetfbrmedheired n t he
ratio of said purified sucralose to inpurities 1is greater than about 750:
1. 43. ThEM&dnposition of claim42, wherein the ratio of said purified

sucr al ose st orfeRihdd dCIaim 3, VhERInNaid (B BAh pQQRire Is pdfbrmddoue OMPOSI ti on
of claim4l, wherein said inpurities conprises one or nore inpurities

sel ect ed fimesn t he group consisting of water, 4,6'-dichlorogal act osucr ose,

4, 1'- dighlgro actosucrqse S o | ' ' hydr o- 4,

1- dichIo?gggFacq%%ﬁ%@%%gvﬁiPMT%?“%Ky¥Vﬁ@ﬁP%g%S%#%§@§zﬁgggggg I-lg‘lf::letate, 6,
1', 6'- trinehl orosucrose, and other chlorinated carbohydrates. 45. The
conpositign of claim4l wherein said purified sucrglose is in,an aqueous
sol uti on. 326T.helfﬂ‘3ﬁl‘é‘g19fpfi%‘l“ﬁ oW hgEINgaL] ‘r%?'ﬁ%ﬁlﬁﬂé’r“éﬁr?i:e Heds %%F%‘E‘F%H’Ofe

addi ti onakiay rReRIesNS preservatives. 47. The conposition-of claim46
wherein said preservatives are sorbic acid, benzoic acid,  or

di hydr oxyB8nkohdfiedsugralese compositign aptained othe meghodnf anyg of ¢laipisd &P human

i ngestion.,, 483. : Sl C S kned by the
mothod of 441 Arire Bl SHEho o Guaed iRt PRRTR . AR PEA 10

consi st i ngunfiedereal@ges impoitbs isatr¢atar thavebeote¥¥r §, consunmer products, and

t ducts. 39 0.5 SEP 2006. 49. A product. |
Composi t1 68 istcamineatRy of ek Atk (erafePage Bl S e BpgHer <

sel ected fi§ gmatBasKIuP7s0NSI sting of beverages, conbination sweeteners,
consuner products, and sweetener products. 50. A product conprising a

sucr al ose 43ohisoremposition Bt elpined?. xheraie thesatief 8id puridiedsucsalosejpdmagprfies 5 d

product i ¢ selieched.ddpmddi¢ group consisting of beverages, combination
sweet eners, - consuner products, and sweetener products.
44. The composition of claim 41, wherein said impurities comprises one or more

impurities selected from the group consisting of water, 4,6'-dichlorogalactosucrose, 4, 1'-
dichlorogalactosucrose, 1', 6'- dichlorosucrose, 3', 6'-anhydro-4, 1-
dichlorogalactosucrose, 4, 1', 6'-trichlorogalactosucrose-6-acetate, 6, 1', 6'-
trichlorosucrose, and other chlorinated carbohydrates.

45. The composition of claim 41 wherein said purified sucralose is in an aqueous
solution.

46. The composition of claim 45 wherein said solution additionally contains
preservatives.

47. The composition-of claim 46 wherein said preservatives are sorbic acid, benzoic acid,
or dihydroxybenzoic acid, or the salts thereof that are suitable for human ingestion.

48. A product comprising a sucralose composition obtained by the method of claim 1,
wherein said product is selected from the group consisting of beverages, combination

sweeteners, consumer products, and sweetener products.
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51. A product conprising a sucral ose conposition obtained by the nethod of
claim22, wherein said product is selected fromthe group c séétin% of
beverages, conbi nation sweeteners, consumer products, and s¥wWe Re2006
products. 52. A product conprising a sucral ose conposition obtained by the
met hod of claim?29, wherein said product is selected fromthe group
consi sting of beverages, conbination sweeteners, consunmer products, and
sweet ener products. 53. A product conprising a sucral ose conposition
obt ai ned B9. A peoduet doatprivsingcl satralo86compdséioni abtawddbyphomethbd oScla@h €2t ed from
the group consi sting  of beyerages, .conbi nati.on sweeteners, consuner
product s, “IREFILHLRBART iHrRRRIRHET B SRS sl AR U a8 SO EURIS t i on
conpr i si ngwk&&erd, BattuePprodBés QRE sivEdttek biBets55. The conposition of claim
54, wherein one or nore of said inpurities is selected from a group
consi st i n§0oh prdugigempristmeugaialoge eompasitivagbtansd bydl¢ medad oliclpim 63e, sal t,
or carbo : h (&1 LM 55, i i d. hal ogenat ed
Sugar der 1yt pSduckiEs AR 1k lo En Mo MRS, Sonithil
6' -tri chl ewesererysensurhebproduets,rand kivestasuprodsets. 4, 1', 4', 6'-
tetrachl or.ogal act ot agatose, 4, 1', 6'-trichlorogal actosycrose-6-acetate,
and 4.6, PR BrOAuOMRER G AS SRR GUBRHIOR RIS P g MEPO Ghr 36t ducr ose,
3", 6'-di cihepiranhydiasicihid frot thegrélipcddnsis RV QFHET Qhfbination
6' -di chl orosucrose, 6,6'-dichlorosucrose, and 4, 1', 6"- trichlorosucrose.
57. A net BEECtENsys, pensumgr prpdytieraad swecteneppioduetb.ude sucral ose sol ution
conpri si ngot fo j i r ksl aid crude
sucralosegg6?gFF%ﬁgggugm"ﬁéﬁﬁz%Eﬁg%gﬁ##ggwggﬁﬁﬁﬁﬁbﬁﬁ%ggﬁggOgﬁgﬁgg% yield an
i ncr eased whereirt saiGprodedt aseelecsd fuin dre;graupdodfistingofBER 28 6con{tiatipar f or m ng
at | east thrqe cr stallizatiqn roce?ures gn said increased purity
sucr al ose S¥EFTRTOROTEMSHPRIH AL PRFTFIFEPYIEF S| 0se and a not her |iquor. 58.
The met hod30A peddattBomprisitiersatlosétshsdshjoatibidig:ddy@Re GefiBl bsE18ina35,
non-crystallization purification procedure selected fromthe %roup
consi st i ng/hstein $%Predvqtqweép%e)@tff%Fhe@ﬁ?up oRpipting of\bevespgssi ambanglion,
chr omat 0gL@PMYnerd L& UREE 04, fgl kouediPyroaalyent washing, and derivative
formation followed by extraction or distillation. 59. The nethod of claim
57, wher eiPA. A abafiglticetesesgmposiporcemmrisingdess thaor( ¢l pesteat Inpuaiticon
purifi cat ISQ.WJ%rc%%%ggEign 3f !:lglﬁ ?P \Jt{eperi?l E)rbeeorq{agr%%f &84 ?&E&rfti@gisos];legteg ?rto%lh
operation and a  contrnuous opération.

a group consisting of halogenated sugar derivatives, any acylated sucralose, salt, or

carbohydrate.
56. The composition of claim 55, wherein said halogenated sugar derivatives comprise
dichlorosucrose acetate, 6, 1', 6'-trichlorosucrose, 4,6, 6'-trichlorosucrose, 4,1', 4', 6'-
tetrachlorogalactotagatose, 4, 1', 6'-trichlorogalactosucrose-6-acetate, and 4,6, 1', 6'-
tetrachlorogalactosucrose, 4, 1'-dichlorogalactosucrose, 3', 6'-dichloroanhydrosucrose,
4,6'- dichlorogalactosucrose, 1", 6'-dichlorosucrose, 6,6'-dichlorosucrose, and 4,1', 6'-
trichlorosucrose.
57. A method for purifying sucralose from a crude sucralose solution comprising the
steps of :
(a) subjecting a feedstock comprising said crude sucralose solution to a
non- crystallization purification step to yield an increased purity sucralose

solution; and
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60. The nethod of claim57, wherein said subjecting step conprises a
liquid-liquid extraction wth ethyl acetate and water. 61 . The nethod of
claim 57, wherein said subjecting step conprises chronatogr§#hisg 0
purlflcatlon 62. The nethod of claim57, wherein said crystalllzagqgn
procedure is perfornmed three tines. 63. The nethod of claimb57, wherein
said crystallization procedure is performed four tines. 64. The nmet hod of
claim57, wherein said crystallization procedure is perforned five tines.

65. The nethod(f cl aiperferfmingielesst thrésirgbtallixsionpkdczaireOn PidEC/AHSR | S
performed nore than flé)\lge times. 66, A sweetener conpositijon conprising
purified sucraPBd SUGRISEIHutHE0oRta ncrystalling sucralose;and agnatherligiose t o

chl ori nat ed. TREMELbA 66clhith 97, Q@\Te?éﬂm {HRRbARANS stePPom se@ZnoH_IaféfhfdeHf?éﬂ tion of

claim 66, wherein the ratio of said purified sucralose to ori nat ed
i mpuriti e@unﬁcajwe@f@ﬁdmrnaﬂe%t%ﬁpmm@groug_corsstlngh‘éhqmmb'qsndthtrapt@h claim 67,

wherein t t Ch|0l’| ated urities is
greater t %gtﬁ{‘%‘%% gfegifbtg@&g fi%&b‘dg%ﬁ) h§tci’%cq%l?a§ f‘éﬁ“‘“\f yaslomeg%Wa r%rf(% sai d
chl ori nat eldnvatwarfonnaaen &ﬂimpzred&gexmmmbr dismll@ionnpur i t| es selected fromthe
group con chloro al,act.osucr ose,

4,
di chl orog tlﬂedgf‘fg?‘éﬁ%dalﬂf‘ evhergip s sphisivgste Cog‘pnsﬁa%ﬂlﬁhﬁt%h@“o& 41 0 5

SEP 2006 pdhﬁfﬁt@ﬁ%&%l‘:@@r% Q88&EPEEm tHe grbup consisting of a batch operation and a
6' -tichl orogal act osucrose-6-acetate, and 6.1', 6" trichlorosucrose. 70. A

met hod f oCORHRQREPRFERtoRe pal atability of a consunmer product conprising the
step of 71, The net hod
of ol ai m 36, ARt bGP E AR e CadRelnE AT BBRE BBk 1abk 1 C® ot hod

of claim ?@;raqniheméﬁhretlgaiachtznuamchwatse is present within said consuner

pr oduct a Ieve bou parts.per. m.llion to about 0. 1% 73. The
met hod of ° 9508%03?’5] /> zi‘lef?”} %’\‘fETUbieg‘%SﬁQ CHNPILCE § gEAgaPhicon t o
about 100@unﬂedﬁbﬁ per mllion. 74. The nmethod of claim 72, wherein said
| evel is about 10 parts per mllion to about 500 parts per mllion. 75.
net hod f o©2ehiraRethedyok Yaimpdl, athgrsin said,crystalizaioparessdursonparfosimad threre st ep of

addl ng times.

63. The method of claim 57, wherein said crystallization procedure is performed four
times.

64. The method of claim 57, wherein said crystallization procedure is performed five
times.

65. The method of claim 57, wherein said crystallization procedure is performed more
than five times.

66. A sweetener composition comprising purified sucralose, wherein the ratio of said
purified sucralose to chlorinated impurities is greater than about 500: 1.

67. The composition of claim 66, wherein the ratio of said purified sucralose to
chlorinated impurities is greater than about 750 : 1.

68. The composition of claim 67, wherein the ratio of said purified sucralose to
chlorinated impurities is greater than about 1000: 1.

69. The composition of claim 66, wherein said chlorinated impurities comprises one or

more impurities selected from the group consisting of 4, 6'-dichlorogalactosucrose, 4,1

dichlorogalactosucrose, 1, 6'- dichlorosucrose, 3', 6'-anhydro-4, |-
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purified sucralose to said beverage. 76. The method of claim75, wherein
said purified sucralose is 99.9% pure. 77. The nethod of claim 75, wherein
said sucralose is present within said beverage at a |evel oﬂ_ﬁtﬁﬁl?_[ 280gparts
per mllion to about 0. 1% 78. The nmethod of claim77, wherein said |evel
I's about 5 parts per mllion to about 1000 parts per mllion. 79. The

met hod of claim 77, wherein said level is about 10 parts per mllion to
about 500 parts per mllion. 80. A nethod for enhancing the palatability
of a consul@rorpgdaucicosspl 1'sé ngclilb@gsihapsuafose-aciditag, pul 6,1 €d sucral ose to
sai d consuner, product wherein the |evel of said sucralose in a resulting
consumer ﬁggﬁﬁg?wﬁ%ﬁs not nodify the sweetness of said consumer product.

81. A met hodAfmdth&NdABMaAENE AR fdlaAiRYiok b t¥nheRpRANE BRSHSA eisﬁ%rw the
step of adding purified sucral’'ose to said beverage wherein e vel of
sai d sucr &ad@we purified yuselgseitngpid pensemagerodeds not nodify the sweetness of

said resuljipge lpxgt\ﬁgﬁ ggcqaim4'?0, wherein said purified sucralose is 99.9% pure.

72. The method of claim 70, wherein said sucralose is present within said consumer
product at a level of about 3 parts per million to about 0. 1%.

73. The method of claim 72, wherein said level is about 5 parts per million to about 1000
parts per million.

74. The method of claim 72, wherein said level is about 10 parts per million to about 500
parts per million.

75. A method for enhancing the palatability of a beverage comprising the step of adding
purified sucralose to said beverage.

76. The method of claim 75, wherein said purified sucralose is 99.9% pure.

77. The method of claim 75, wherein said sucralose is present within said beverage at a
level of about 3 parts per million to about 0.1%.

78. The method of claim 77, wherein said level is about 5 parts per million to about 1000
parts per million.

79. The method of claim 77, wherein said level is about 10 parts per million to about 500
parts per million.

80. A method for enhancing the palatability of a consumer product comprising the step of
adding purified sucralose to said consumer product wherein the level of said sucralose in
a resulting consumer product does not modify the sweetness of said consumer product.
81. A method for enhancing the palatability of a beverage comprising the step of adding
purified sucralose to said beverage wherein the level of said sucralose in a resulting

beverage does not modify the sweetness of said resulting beverage.
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