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DRYI NG PROCESS AND APPARATUS TECHNI CAL FI ELD Thi s

invention relates to a dryer and a drying process. In
w@arositezbar, t hough not solely, this inventi onPCENZL®S/000089

to a dryer for use in freezing, concentrating or

drying a Iiquid substance having solid particles in

DRYINGPERE LSS ANPAPBRRARDSE di ssol ved therein.
— BACKGROUND ART The process of food preservation has

TECHNEAL FID, of interest, with freeze drying being of
Th.spiawrmsw tetdted mddryé\@natar@rynﬁg:msessl HeGarfiduer) tmL@thMQolély, this

r m ears, of . freeze dryin a
invegPort Beaty AL Fes R ey E ey i SrpABER [t Sutlinee
haviag Isblpanifples in sedpehsi¢poessubstadye dissblypddickrein. The basi c
BAQR@QE?)N@‘AH%Z' ng a liquid material and then heating
terial under vacuumto effect noisture
Therreonssabf fapdprgsertationihiae atwaye bedn ainterestewitt keeze dhdraibeing of
partRUBS oY HduStky fe@uscéinc@ftﬁ@faté f@a@*sv wthé edmrefit years &xreeg drying

air convection nethods. ed product gualit

appﬁﬁaﬂﬁénﬂMP%%@WWPW@PWG&W%&&WWV% |'n%h%' %%ﬁefu'

(pred@Ed et pduct. The basio stagey of fllebzm@a Udjld@ﬁiafealbl amdttaen heating the
roauc

oz Mpfogl e egfiTE i el B R Rl i R Bhgots
foochfresmvatios which often jowoldertdehytiratiorklagfet aindorebiéon methods.
DrieggMddugF&Uaﬁlg is%f&nii?gﬁngp%n%@ Jngf'rﬁs 6?919&@6%&90&#‘ %Nc?a;ﬂfe@%nce to

ustry al t houg
the gansb@sk i Ihg URdesirablg mma@fth@p@aw Suinggbe PLResing and removal of
liquitl® frbi @B bsthriae € HoPdiPEbnoéctiBh ARRYDBE rédUtsihippdtRict sHARKRYe and other
[ esi ch times at each stage of processing (often as
detrﬁ%ﬁﬁ“ F"%%bour is required to transfer partially
Batghrunttepsetiors Hast hae:eesddrimmedmezesdrwgg indosttyhadthnegtt hatch processing

has B%‘&Hbﬁr 8%%%%& r\/\ﬁ]ﬁ:ﬂ%ﬁ&l ﬁ&r@%%&ée@&a@h&%ﬂons longer

ess capac I NCrease
resn@eme figies af eet0h étqse@éergge&w@ (eftﬁnu asdnanmgdabqur lsgpaeddo ansfer

ar’ti&hr B c&%é@éu&s@éﬁ@eé forh 3Rk stafje ﬁ)‘%ﬁé’ﬁ@&)‘ F&)rby o@ﬂﬂlsb@b’rocessmg

e R GHE RS RO B epoR St Py (et coniolof e process

due}id REiebsdd llkyllhosd bElumareetror (duedo ek ot amtloﬁp&h? Fow throughput.
reez i.n . i

a5 A TS T M50y o 98 5 B b

flexibiifyiiceehbivedvar i es bet ween 10 and 20mm), which are then

In c@*gt@fétﬁﬂlgpéﬂaﬁh He¥S d'r}fhgt a@cés@.@segtqeé& ¥Rd hc%uTchféeEi %0,50&&1 if¥eshallow

reezer i1s 'cl’osed and the produc

tray(a} fFéﬁ?dLlCh@'%P%ﬁfd&@'cﬂ'aé’af'%%weeft apg a%marvmwba&eéaeraﬁlaced on
shelt/ébemltﬁ@fré&esir@M srh§ ubcbﬂtmﬂfi» baldhefreatéd is me@led/@rmué ptddluct is frozen.

e i PR SeaTpe @R BB ecop disag sbimed. The

sublnmdma{ployr lsﬂoedemsed ootrefegeraed aroiton®ec it Gnadsumed that the product is
dry, tﬁ g%%{.lerg%mé\fedamgﬁdaﬁl{z qhgg}f({fdél suasyﬂvéxﬁdf}\gﬁﬁ%&%%r?er as a

ran tion s can
brlﬁlpr@iﬁés@é@i USWﬁllyszﬂEtf%Q %ﬁpatﬁi%gfﬁj’u@t'ﬁmlsﬁgﬁrhefprédérpan be further
procgggégt ance by freezing it then sublining off as rruch
Xxcess misture as possible to produce a drie %
This; @etbw REFAVING 3 @it PR SW?&HE@ .‘/é@emﬁéheg\rﬂgé Fas much

excd¥eafloitiardoas godsisle tdpfodate atdmblpeodu@t %] [irhrﬁn@nabeavmthln industries
te te r [. e for e f oods uff Qr

Whe[ﬂq%H%ﬁ%E%?ft qegg%% B‘% éﬁecggut ﬂ%ﬁ&%ﬁ rv? tarsfs% d eyen rgo&cﬁa’te emperatures,

for example some foodstuffs or pharmaceuticals can be damaged or affected by heat.

It is not unusual for this combined freezing and drying process to take 48 hours or more. This

is undesirable if heat-sensitive materials are being dried. Also, if the vacuum is lost in a
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It is not unusual for this conbined freezing and

drying process to take 48 hours or nore. This is
wapwslinabl e i f heat-sensitive nmaterial s are bRCTINZ2005/000089

dried. Also, if the vacuumis lost in aconventiona

batch freeze-dryer, nelting and glass formation may
convmmtdﬁal bated fﬂebzé Gl’y@@ﬁ'@ltiﬁb %nﬂ b&hs fdﬂmaﬁb"ht rmé&LodcQRAn@ft is possible that

the ggtg q%tg gaédpﬁ)}nﬂs%éala%t 8 is i'm pé°?'% B\gV §t8\‘1 b& aY lﬁ?ahle quaﬂy product
or aqtidiothieospld.t Hreadiditoh, tig laadingiand aulbading pcesssis isssceptible to product
cont%Hﬁ iBh 'dpé fo %@o&r@ dalrlﬁtwa%f)clﬁfe ?ﬁhﬂ%ﬁll’aﬁ@ PidtHg sl’ieﬁloﬁ)ﬁﬁ%s ure,

wast age oms
The'ﬁﬁ%reeﬁoﬁvgemaw@%teeml%ra@rd eras| dwing @b.adnolﬁféaez@dm phbgiance and

whidh pr@ddﬂéb %tslthft&ioli' A8 Shtbsoais sush ﬁs %b@ﬂerpfs%ﬁl%% dAs yet no truly
such a

Conﬁﬂ@? ,’tél[,?égml féq? Q%QUSS[E?% o%upyltdcgrﬁg?sfﬁa%f]gveogeen effectlvely developed by

the digimg-rwstry.nuous freeze drying processes have been

An %J ?aﬁttlé Xt% ¥cbﬁ|?n\{rﬁsg %Sgnpél’ cgrh}gmﬁ{a}‘{yrp Lﬁg Lﬁﬁlt] El¥eedagblllage and which

at uUs contam nat
mayy Ié@r@@%e thedighid threughpsipvould dpe @N@lnte«mq@h torthe drviog mbetm hié a liquid
feed isCHbldtd BY REEHRRIHed WHithadee efl’é%vr%?tr@&fﬁ@lésnéc@séel?)‘? phiL. t?’éla'ﬂgent liquid

cuﬁ?gstr If a “ﬁ®UId feed is able to be freeze
fee ges ofjsugs et drige pradlugt granutalion sipggs dhen gnitisant problems
withlcoquentioha edtch erebzendrying ag%e or/erwbeequent dri ed pr oduct

In n%[:ea@% tﬂ*n% tﬁ%@@@%s ?f f%%zm ' fl 8%\% een 9@?66 gﬁ)éeloqeﬁl to include

conven |ona1 reeze
varigusrstepsessielm s tedueing therpélyscaiges ob$ubStaeeeza tndye dnaditedy 36 widl as
gradda@¥empssitrd wnirbﬁc{unﬁgmlf%@ﬁﬁ faed aﬂ%b% e¥. Eﬁdmfé%r ﬁlt;?ré?&igg highly

such as red UCIHE S|ca Sl zZe Su stances >
Contfql'égfiéfdi‘g hes ajien e%{‘sd”é‘?‘éi dr“P'SWﬁ@freif@ethé'y@éﬁ'ﬁQ gHbstaneeskeing
dried B dflea ez étag: tem/dypia"a/rrangeraémg aﬁd thb‘ﬂéﬂﬁb‘ 8bme isibgrelid fiRly to be

| d d h
et B peeale op Bep iyt aay Aane cHiEt R Rate Bars igotely dver-ried
or owareeatéd anv ¢qmsgxbahilxcdarm&gpdtpyqybctamrvmlxj}tbﬂlemfcxe heddvantageous to’
utilisterbe(‘irg'gﬁ ré%rgé Witk tl'%l'g?é\ﬁ lﬂngrolvé& ﬁéz%{ tljaﬁsfg%oa&{l@r‘r\sttg duBtances,

e SO st an
such glpge Beiag P@%@Jﬁ@'y ﬁ‘@jJPilew' t@@éeeﬂéﬁr d¥@resesyver heat ed and

Itis m@r&s@a BAb|eyt &mmge@brwrm&u@h 10 brva@ dllofek B}%a@ét@é 8nd8r a drying
0o u | Se a

prooBsd GiTLAHRY Which Bttt VaErEh 25iing hdSpeping problems
or tosl Iesistiopesvidesthie indaststvethen ieful ghgieeef er ably coupled to a

All réf[al%%gs q’fc)ﬁdw ?tgfﬁtenl]stor g&%ﬁ%&ﬁ%ﬂ&% &8 ﬂﬂh% he&f‘lcaé?n ?re

| nve er ap arat S ahn
here y mcytpﬁgatﬁgﬁ @treéeéer@re Netaldmtssmu%mag@%@t @ny referatice sonagitutes prior
art. way dtseu@m%f edeRRNCEDsthiRE wfhﬁlrtﬁéipélﬁgors %Q&Jrleﬁﬁd A abPlicahts

0 i de the industr usef ul
resep g U HEAIET0R e e ary S peD e O NEro B gaRmeIE. 1wl be
cleasypphdecsiddcoihat, eltltoadl; anumbfemfm@canfpmmmuom a’eeefgﬂécﬂ@merem this
r | e th
refeﬂeﬂgeoﬁé)e%er?)éﬁ%]esﬁt\égenas %{nﬁ%gc% thg{oan?% ?gé m&n orgrgﬁ) of élPe
comme geeérel nouiesige indhe artyvin altemzheeland auinkzoy sthesemintry. and
It is éaﬁoﬂﬂﬂbé&tﬂﬁﬁﬁe [e‘?r%%o\‘r?pn%@@ne{y' QMer%}gﬁg ri’s@@ﬂﬁlst l;beattrlbuted with

accuracy and pertinence of the cit ocunen
eithafian | exguSies @AM IYClFiePainst Rk, pumoen sLigie Saesitsaten. aof unless
otheﬁlm!f;@hotad tthqgwhh Fodiphisd Shall teave ah idueie hieahRg e, ﬁ théthi vl bcfe taken
reference do tute a n that, any o
to mpis S8 PR Soh & B i Rt Bo s UMD it bl Reo Btner
non-kpepifileddgmponrerntsher eiﬁments nThieratidiesdd witichlsorbei useawynemtﬂeeerm
com R B b BB PR o RS R ST A SR Ffpocess.
ei ther an exclusive or an inclusive neaning. For the
purpose of this specification, and unl ess otherw se
noted, the term ' conprise' ghall have an inclusive
nmeaning - i.e. that it will be taken
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to nean an inclusion of not only the |isted conmponents

it directly references, but also other non-specified
weowpoeest s or el enments. This rationale will aPGDNEZ05/000089

used when the term' conprised or 'conprising is used

inrelation to one or nore steps in a nethod or

Funpéoms'cs =01 tabﬁntaagep @Fthe pPIReniaaenb el Debdmé Bspapsr §8Mithe
ent fr olgs(t he ensui ng

enslY B80Blen e Brone oy MR BRI SBY exanpl e onl v.

DISPL OSVEE BF INVENN@RNTI ON Accordingly, in a first

R e R s R s e
con@%traanq)ahqw@ pihpiange @a\é@ewﬂ @ﬁrtl@Ies i susbeIsiancas acﬁubgt@mqeeﬂssolved

the@MQ{oﬁIpﬂs@@fﬂygt?sng the steps: holding a chanber at a
ressure below the tri I oi nt of

H:E)? arur E?@H g Wgﬁ LH‘@ anf pressuts tnplﬁé)omt ofh the liquid

Ilcwbetasctd)st ance into the chanber to generate a frozen

I CI@%&I. fo?%?o‘?ra? Rééﬂeolﬁu&i s'ﬁb&aﬁ e lji‘ulto tﬂﬁéngﬂger% gﬁne)\rate a frozen

evapor a stance portion ( oft

col Illqeldtauh@taIDCIﬁepqﬁLC& (& pasiiorisarg d &wyeervagwa&dsllqulﬁ &obstance portion
ang<E P9 the col lected FLS portion on the

surface, wherein the surface conveys the collected FLS
poWl'%“%fhed:HSa?"ét'%ﬂS&Iat%ﬁf‘Iacﬂuga'fehé“‘i’h| ckness of the

I a)éﬁhv@fng&ﬁe b(ﬁlébt@g FEB$oﬂlﬁnbh¢heSSUrféééle "l gw d

subst ance” | use er S 1.0 subst ance

Whiw rcﬂgghe ; li{f 8 ?OPIS‘W-S% 881Beﬁ?8 lg 8%%10%3{ aHgtg \ﬁhlgh controls the
conbitlness atthg kyenefsslldctedd LIS argthe strdace.  The wei ght / mass
“mu.ot Q@osltareel i §é&she§r@ﬁearfba%f$} 18d ea&%&x \X/Iﬂgﬁ)%?@(ﬁgwd flow-like

nponents fromt tance or exa
ProR?\W?ﬁo P4t ihAg qonaantdwe*ahtémqw 3 Jﬁit%ﬂée The é’éﬁﬁ%aés rfbrtee liquid
suba@memqrtaat &iédrdd aunedwosmbebmﬁmntsawh tHel Im;wdtisusstaﬁéear&%&ample by
eva%q%tggn gddﬁl:ona ¥ Sd%stglgc\:/ei Eeqagrr)ggaf hlcéreg%on%érgr% Fqugadssubstance Such
liquid spgiamtts mdy Dhluda fiquics bavmgwp&rtudlesqon splids atspendadcdr dissolved in a
soluftbn, HsWeids Joﬁ.p@@ﬁfsrw h &n! eXISETneJ I?tgu"i’abété{te S as%ﬁg n@gr to water or

cornlveyi ng achi eves substanti a nol ayer t
oil. of FLS portion to accunulate on said surface.

Pref@fa@fyeﬂ@%bé, of tcBBvdylnly dchieGNslBBIRRGAINY MorfoRydeMitkidss of FLS portion

Preferl?bly the FEL is renoved from said
to a%%'ﬂl‘r‘f?i? ongRidUTagst v i njecting and/ or atomi sing the

Preferatily] thesiHLSS enrvienseuciydemdspmsirydeviget 0 achi eve a pre
Prefgl%g%mer?ﬂ IQ?ern]Idvgh r‘?\'sé% c‘?\];mgérs Preferably, injecting

at om si subst ance i s perforned
Prefbg@btyn@mtmmdéorrﬂiczrzllseg thqﬂmfde&l@bﬂayce inpledesagpsayirfg to achieve a pre-

deteﬁgmggﬁgme@s%ofhgsupon sai d surface achi eves
substantially a nongl ayer thickness of the FLS u

ProfgiRpl. £UFKia Mot SREVEIEY §1 therlSURGREPaPER syiopEed Ri one or more

nozdldd.ckness of a si ngI e I ayer of the pre-determ ned

Prefgl%{)lyl Qhe rgtlezgf gonveya ce <§ PPS tLip%n said surface achieves substantially a
monolayer thickness of the FLS upon said surface.

Preferably, the monolayer may be the thickness of a single layer of the pre-determined particle
size of the FLS pottion.

Preferably, the predetermined particle size is substantially 500 um or more.

Preferably, the predetermined particle size is less than substantially 500 pm.

Preferably, the predetermined particle size is less than substantially 200 pm.

Preferably, the surface conveys the FLS portion away from the one or more nozzles.
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Preferably, the predeterm ned particle size is
substantially 500 mmor nore. Preferably, the

w@e@daoesin ned particle size is | ess than subspErNZzl05/400089
500 mMmm Preferably, the predeterm ned particle size is
| ess than substantially 200 nm Preferably, the

Prefevabiatite sethod)isclidee thd Siep @ tek;w%lr@V!ﬂéf cBlle‘édet 1Bfsr QAL 8 portion to a

Pr ef th
ool SuBBE T ke ISPl o BB ratel  wif cRasater & = second
evaperated tiguidhsalratancagodion (‘SEbgodioni) aht g prodtiaci ng
Pre@\‘é@ly ﬂ%tS Eg_npcﬁ{% ig @&%’eﬂgécﬂ?f %ﬁn@eﬁsﬁ&f Jovig |, gvapor at ed

| QUI stance port and a

Prefﬁf%’&’uﬂ‘le Sy RATEQND F%mo“leﬁ &omethe Bf@?r'mb%n i s’ condensed by a
Prefe bl thel pheHudend lr@{ﬁovearf@fﬂha b,bnwey’he @uﬁ?a%'e %fﬁrb&u&t tePnoval device.

d fr the ¢ roduct is
ProfeiBy £ IR EREmEBRVRY] Hy B by oulebpBhLct
Prefeeatlyy tie dettiod is. used éd ploaé)ésya fluitisedpsubgiaate, iod arliquid\s@bstance having

soh%&ﬂ&%ﬂﬁ sﬁ%@ﬁgﬁﬁ oYé §u6§£§1scgg slsﬁlbecptﬂe}e d’n E{Jgfsteraﬁgley’ o: h:
Prefefaglys ¢hessHbstaane és P@Mm@ freml ang gramerecdfdbe fallowingpa rsbiryrof coffee,

nqu.arm.m AR Gegdlasis Ricégd therein. Preferably, the
subst ance |'§ sel ected fromone or nore of the

In asgeqng ashget eé“"GPW‘ kypadipeensists ofiagAPRaratysior drying or concentrating
a ligaiddiubstanveegebrgiibiag) ui ces. In a second aspect, the

7 SERLRE0, LA ROBRLRS Bl o RRBATRGS 1 or . ATV N

or concentratin rising: a
ch&rdexr ragig @Jeéhmrb@lits prresgbuwbich dou quid rsubishanaeeis iajedied to the
ON@h hbdror € i njection ports through which the |iquid
substance is jnjected to the chanber, a collection

suff SRUBCHOR; {uitacs [ Which sollects & fiwren flighif pubsiBagenReiEion of the liquid
postbstancef the |iquid substance, V\herel n the pressure

h
o HE/El e 25555 Bt B Bt PRl B siambr s ertyie fetow a
sulesstaiheetriplecpoird uwessutee oi meeltquwsmbstpmcei, Butmisanbe ifjected liquid
SeRMArfe 't&‘E%a"f‘at% é %'?ro&érg at %%Q%h@@ﬁ%t {‘)‘Fllt.&? ﬁoﬁlorln: B‘§nd a first

portion' i rst_evapg
poPYEPPBFPt‘%d' legid %Piaf‘%P‘)”'Ore(oF Elh%ﬁ”'qrh) use, the FLS

pOéé tranini Lﬁseaﬂhé el p%)‘i‘lﬁﬁ 1§§co%rﬂuﬂi{eﬁf as%‘la%\eorptﬁe |c§lfetchr§§93uﬁace and
surface

> b BB et Aiaf ABMLINE 0Bk migrE ohednoRRS, Hea( Riec kAl cllows the
of thidikeedsanf dhre layertohthe LS podiohitbe tantltedcont r ol | ed.

Prefgré@geg%tb fo e of anmgﬁﬁ aE%rﬁ&@%%ME%lé@g "ﬂgg ELégla% r.thickness of FLS
poﬂl%@mwawétem@mwrfgwace Preferably, the FEL

Pref@@bly, RO FEB p6absl RNoAderR¥d By 6 @BSRASHh ey | Ce.
d from sai d chanber.

said FEL i s renove
Pref?‘?@?’eﬁagg']fé)/' 'Sfﬂgo‘@ﬂgo&s%ﬁ*@mbﬁf ection ports conprises
Prefatibly,&es bneooranapirgyction pattoeingmiseoat |66T Shesprif @fa%rﬁ:béﬂbn nozzle

Prefd Fﬁ}/ ﬁﬁg é{z%leocrr n%?ﬁég ﬁ%st%m? %l&?n{elm%h% ge(:';zteeeogrt?lenﬁé portlon generated

ortion gener at
to achiewe é@f%dﬂﬁmmemqlﬂlee size. Preferably, the pressure

Prefdr@lyiGhd FrasslRY idtRichoh v ™ LYRNALIMABN BHAP:

Preferably, the condensing device is a cooled coil or coils.

Preferably, the condensing device is cooled with a refrigerant.

Preferably, the collection surface includes one, or a combination of, the following conveyors: a
moving endless belt configuration, a tray angled to encourage the frozen liquid substance
portion to slide away from the one or more injection ports, a vibrating tray.

Preferably, the angled tray and/or vibrating tray includes a reduced friction surface.
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Preferably, the condensing device is a cooled coil or

coils. Preferably, the condensing device is cooled
wowal/1es26ef ri gerant. Preferably, the coll ecti oPCENZE@E00089

i ncl udes one, or a conbination of, the follow ng

conveyors: a noving endless belt configuration, a tray
Preferedlly thet red @fea drittiag eurfate cﬁmﬁﬂéﬁ% do|ywﬂﬂadu@ethﬂéleé1§r=erl=5

Proffib, e o] oL FF & om0 SHE BIFYST s i MafoRecal & noating

meansdisdlris vorvepdd avgpytfroaytherook udmsreanjeemhncpedsf riction

Prei%%{bf %}Peraﬁﬁ Fn@Qhé’ s k{sgﬂtlél?qﬁ’cﬁjg q;&ts}f‘of Hé ggplon layer upon

rises te ra ur oe >
salot %@épm@a smosd F¥ARArYAd U‘ﬂ}%( §6L” sihstanee pprztmn gml & arpeiuct

PrefefabB BSRshtih@ nahe &t dridCor Ectivtbirfbioh bf h8 f&%Wﬁ%)’&@r@V@Mrces infra-
rom?ﬁg ge or rmr(g |né{ ctloworts ﬁferablx

red YRDAAEPS (NFBPLGTEPH A YPS, AUIRWRYes A5 1ONiR hegHNG pf StarPeSUfface

Prefetzblyp ar groduct rayaual d@dn‘e is @intblgyed ftaeandve the pradacisfestw itk collection

suriyaporated liquid ("SEL") substance portion and a

Tpr oduct. Preferably, the heating neans is one or a
Prefetahi, thetireshichremonal deyice i sRipRINENGINsEndfor 8 brushinbreeansd

Preﬂe?dmﬁthe%raa&@nnée@ﬁ&abstammn&ﬁmhe LafRe w.tmus‘é YBBYE thereon and

oh m id surface. Preferably, a
mo"ﬁF&ﬁm’ H@V‘&IS H@?ﬁ *ezh?%u UshMoyed to renove the
Prefrabtit) éHe Broshing dneansols laerotationbisisti batxed brlistivatictbsubstantigly contacts

the %r%gg%th 'ihn;g)ré{&lct% Lfi%n ?hg}m%% tﬁep H%Suc'{%ﬁ’}? suﬁgce {o tﬁe outlet port.

ans era rap ng
Prefedbviy ﬁﬁtnr@ducyls wmwdma a ﬁ“@wmf Mteéptwt t h t he product

PrefEFé‘BTye% c’ﬂambémy ﬁéld bhg Fﬁérsgﬂg of %fbfs{aﬂﬁen@ 6% ¥BIFGH |ése the

out | Pr ef er ab rus neans I s
In aF'B'ideﬁSPﬁﬁ tB? iAo bF?%&’@’oC%P'E@Wf g %@H%? E}ﬁtal"SP'F’beStance
con@ﬁgh@messtdda@fsurf ace with the product thereon and
channel s t off the surface to the outl et

po om'ﬁpgihgﬁ'gﬁ'ldf”g?ctﬁ%cepr oduct is renoved via a chanber
outchelingplor atomRedfiguid bllystartch ¢Alc3) dorinéiate sphiesk dharigea

H”ecﬁd ﬁé%e ﬁlﬁ@ﬁ&@@&&ﬂg{oﬁarﬁb%ﬂunﬁenp@vé& um€Ss. In a

I on consists of a
dr yealos %6&% §0 ppfo @ibsiagtialy e&t%w%lw@& anehines collpctingethe
st %Q&t&ftmll@&ﬁb@l/ﬂ_gfg)n?hﬁdhbﬁlzig subst anfe tcool I Eg the
e subs initiate a ase
PreBiahybe taut i i TR Go R dryPagloEt St A g
PrefarablycthaL Slveatdyed inththeAlnfngchaabet is atsolzsherytd rdygh the drying
charﬁ ,ect sublimation and then collecting the
stant i al | a dried ALS fromthe chanber. Preferably,
Prefew@Iyl ihg LS isheriechyia @ teraperalurg gradientaviile it travels thagugh the drying
charh6&H8tRdt %&eﬁlbb@furé Qra@bﬂﬂéu‘%ﬁ%alﬁ %ﬁé&é aliivhatidr1® ALS
ed into er is also convqy

Preff"ﬁPb!u%'ﬁ staRet a'ﬂ VP%@ 'ﬁﬂﬂgﬁ%@’ancﬁ%@é P26 {n 2 ghifler iq radyce the liquid
subdn@aieemrvarammattempaﬁatrwoa Igwadempéraml e it t r avel s
errb Ol U556 KOs PR bt Dl GTREREL S
Pref@rablyethalpredeterhmed penphclefsuze lis $ubistagtialy 1500 umcbrsmdmeat ance

takes place in a.chiller to reduce t
Preb 355 uR e B dn bRl lze ' h BRS St Bth S,
Prefé@bpﬁﬂhatpwd%tenﬁfneﬁ eamblbys.zeaet lesa thiam guﬁstsanbuycgmocﬂt_m.
Prefgr%BFF g Q&Sy ﬁ(e:ezer ufi lses a lcO:olg %gé %reWegteadpi%%g tchange o? {hzeqfquids in the
atomised liquid substance (ALS).
Preferably, chilling is undertaken with direct or indirect contact with a cold fluid.

Preferably, said cold fluid is air.
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Preferably, the predeterm ned particle size is
substantially 500 mmor nore. Preferably, the

w@e@daoesin ned particle size is | ess than subspErNZzl05/400089
500 mMmm Preferably, the predeterm ned particle size is
| ess than substantially 200 nm Preferably, a spray

PreifeFa%ﬁlZQéld@BIU'fIhﬁlﬁs?s@s%thy@a@ ot Rsgf fect a phase change
iquids in the atom sed Ii géjl d substance (ALS).

Prefpfa@iyeﬁ%mld flyigiis lepmthan SURRRMWIANEREH-wi t h direct or
Preﬂe%l ﬁi QQH sEI@W@EierWE) Hatea ucal:@hrﬁérléuﬂemebﬁffggmeh y, said

r abl fluid is
Pref@ gt Stit FRIEY roRIAEoRTalPR LS SPPUTAN SRTOUSES o col 4 11 ui d

Preﬂeﬁabllyefhe AlLlssis redulosd e tempbaturd 6&low s elieciidibyperatirel

e es [ counter current
Pre% ?I E;hl?r@'t%izono \%P' (?era th ?Osal d spray freezer operates
Preferabdy, e@déusn%mnvemdfnngumatqabhto Fyepheateibl y, the ALS is
Preifel%FE)HP gsld ‘s@peﬁatb?u@ﬁ%{a@lsw c?séb‘ﬁl’a@i% bl&\ﬁcee utectic

mpérature. Preferabl g IS conveyed to a
Pref§?p5’§'r 83i¢ gas-pplisksepargign %"&eds %E@"?'"@ conveyed

Pref@l“efbwmfel gé§|sbyarh1@d6h e @aﬁ-aélmrsepabﬁéred@hie% refheétl and/or refrigerated
for &. NS ea gas-solid separation device.

LE? reéfbl 9 S é’ d gas-solid separation device is a
Prefeseblyo nee orpnefee/aabmyanct/W@rgwsmmmré detimaen AAFS cyclone outlet

dg LifnissRadiat i on device is returned and/ or
o Iﬁé‘?erated tor use in the chilling step. Preferabl

Y,
Pfeféf?é"yo Peﬁ?ﬁ?téd Seliela framaa3i) gae-sqlid S?P@@@” Qﬁ\écep?’g%réh‘tacuumous drying
cha,lagé,vveen a AFS cyclone outlet and a dryi ng chanber
Pr ef erg{; separ at

Prefg ol e vgoush & s o EVnd e R RRAE bl preppuyg recuction

devichanber. Prefer abI y, t he vacuum of said vacuunous

Pretgr%.ﬁ)pﬂwe‘i}é@u [:re %d%glt eﬁgsé?ﬂ’e %d@étﬁﬁ%g\gg%ﬁ%gﬁagéﬁgggswo micro

era vacuum cr eat e sure
meters digcaliseiteuosstiee @fées§ubst antially 600 micro neters Hg

Pref@R®8), mee/a@mﬁ §t‘éé@d%§/ tHeSST8ssuld RH6dRR Yvicd B 18 FaHyd of
e re uction device is in the

ess
subsigiy 500 ok DR np s NS st beR TS o ot er & 1y
Prefakbty), sdie ARSésconveyedRized surtioby, said ALS is conveyed

Prefé%a%}yg?aﬁ% AL@ & cf‘oneée)?efdg a%)JIIMraBﬁ@élﬂ’faAé'S I's conveyed via a

sur sal'd vibrating surface
Prefitably, eai@w@tatlngsmrfa@y is Pyipfadingtidyy, said vi brating tray

Prefb?abR/ngélWﬁ:)Pa‘ﬁﬁb brdy BPAERhatRBHNAHY G RhdcWaedl 8hd/or electrically and/or
ctri cal l'y andy /or magnetically driven. Preferably,

ma%@v%"s&%\fe&t ing tray conveys ALS through a tenperature
Prefgfadfli, 6418 vibeatifgy bray eonveydl AYS ®fdugh b tertbdrati®i dradient to substantially

Pre bly, a vapour produced by sublimation is
effe?tgH%[? %'oPromthe dryi ng chanber. Preferably, vapour

Prefprabtju g gapdyy prodhtddiytsublimationrisrepvored from the drging chamiger.

Prefe PP 8pdRY pBB&ee@by sublimation is removed from the drying chamber by one or
more condensers.

Preferably, the ALS is heated via a temperature gradient while it travels through the drying
chamber so that the temperature gradient substantially effects sublimation.

Preferably, said temperature gradient is provided by an energy source.

Preferably, said energy source is an infra-red emitting device and/or a micro-wave emitting
device and/or an ohmic heater.

Preferably, atomising the liquid substance achieves a predetermined patrticle size.

Preferably, the predetermined patticle size is substantially 500 um or more.
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nore condensers. Preferably, the ALS is heated via a
tenperature gradient while it travels through the
waleopsngs26hanber so that the tenperature gradi ePCT/NZ2005/000089
substantially effects sublimation. Preferably, said
tenperature gradient is provided by an energy source.

Prefriye i rifd et Srvib g PR clsife0b (686 tHah saBsthrtfallpsoEE.
emtting device and/or a nicro-wave emtting device

Prefgiibly e dmpATINskRaile Sizs: g fask ansubsiawide 2o he
Prefeldbi), @ réfH?@rﬁﬂ&P@s@ﬁﬂb RMPplyad R RaRker AN @G tﬁlﬂbér’aﬁjr@below its

eutescdf)&r%q ute, rlg%HarPﬁmog ﬁggége;agn%qﬁl grsg[gqaréttlonf ¥|ce otﬁe vacuumous
dryipg elcbelesti ned particle size is |ess than substantially
Prefépa% S;F?‘%A;J@L@B@Mrﬁﬁ I’.saﬂBgtagf(i)a@Q ﬁ%ﬂ%g@r fé?%? g@ﬁdiocgo%p%réueto'tﬁe liquid
substefgd. ger ati on systemis enployed to maint ai n ALS at a

In o BORE LS4, and Glvemidnt oSl B&rsists breAPaSFRFaHE o Wdr{l‘ﬁg process for a
transport fromthe gas-solid separation device to the

“q“\‘?'éé'ﬁﬂﬁ'ﬁﬁ?scoé‘}%/'ﬁﬂg chanber. Preferably, a product
pr @dmaduse&e@ablstoaaﬁmﬁmgya it suediahse, f ree of |iquid
co he .l | . r p
PR ooy sl o3 RLRP By B Ao PRk o e
drtha.ggepr ocess for a liquid substance conprising: an

at iR GEydr RRGMIELbn iy MYt A‘l% fitd & @Yin cﬁ%ﬁéﬁﬁf@und@r a vacuum,
cool er capabl e of cooling the atom Se

sulF¥t YW TS C%Pébkerﬁftﬁea'ﬂ@ the pihEs30 %%E’n‘%jgc" subiigatieny gpd freeze

capmphg a@bl conveying the ALS into a drying chanber

hel d er a _vac urce capabl e of

heaﬁ‘?"ﬂag?h%ap?\'i'é ggomggt'”lg fic ?ﬁ‘% %gubl i mation and freeze
Prefdrapiyng chitiecapablelof ehjlling a iaidsibstante fromlaadnitial geroprsature to a lower
i BeudGHBF Bty ot Slkehes aRaR! © of chil|ing a

rom n i nit tenperature to a
Preieabéfr the @pRATatug r'@cllﬂckesm GoMVERY parRble efoconmaying Higi A4S through the
fybsdnanee atomiser. Preferably, the appar atus incl udes
veyor capab) e qf conve t he AL t
Preﬁfa%?vndh% RaRaRe s 8B Jretayn et sERBIR of Jerige e ALS via a
tempévatugy geanliont evhilagabheslothriught tha glrying clﬁmﬁbe/rl s that the temperature
gra%gr{mgﬁ g_ﬁ%& &fn?a%r‘?”t while it travels through the

Rber S0 't hat the terrPer ature gradi ent can
Profstansothe tasmpareitfeogradippiesustaplially Rraventseapeubstantially minimises heat

dan&b@@b&]?ﬁng%ébﬁé ADS balibYssrs W&i&rﬁhé’ﬁha‘?ﬁ’d&t antially

ni m ses heat danage occurr| he ALS as
Pfefﬁé??%étom‘ﬁr"aﬁj@ﬁ ligy s gachi f@e‘?f% t‘ifm"}ﬁdd%ﬂ@lerﬂz% he

Prefeliby, theShbddi@RtidaafticRVese .@snmcrs@d\ﬂélg/a”mmadornﬁérbl cle
size. Preferably, the predeterm ne article si ze is

Prefg(apbt Histhredqtsy MRy Rasiclst Sz loss teasUpSie] tiglly $3pa

Preﬁra%ﬂﬂr%rmm&nm@rdtd.zél i€1e84 fan Lsﬁbsltmgwmrunfﬁubst ant I al ly
mm Preferably, the predet ertm ned si z%
Preflef?éally SRV heez8r PUliso9) 8 gas to effect a phase change of the liquids in the

atomised liquid substance (ALS).

Preferably, said cold gas is air.

Preferably, said cold gas is substantially 0°C or less.

Preferably, said cold gas is less than substantially -20°C.

Preferably, the vacuum of said vacuumous drying chamber is created by a pressure reduction

device.
Preferably, the vacuum created by the pressure reduction device is substantially 600 micro
meters Hg absolute pressure or less.
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Preferably, a spray freezer utilises a cold gas to
ef fect a phase change of the liquids in the atom sed
WO p@paites2suibst ance (ALS). Preferably, said col dPQENZ2M5/000089
air. Preferably, said cold gas is substantially QOC or
| ess. Preferably, said cold gas is |ess than

Prefevdb®, 2Rk ddduMm- 2RGtedPbef 06 altbysurd educasn wvied saindthe range of

ted b
S“bfféak?@??{ﬁ TP AR PR G actium or oat ed by
Pretenablyp said fSds cateyed \dmadibratiog sukaceubst anti al | y 600
PrefBdh SBRVER b RuARSAL UBRRGRRYT © o7 | ess. Preferabl v

yacuum cr ure reduction device is
Preferpiiyh éa'ldaﬁg'é“ftgftf@’u‘ﬁﬂ“ﬁh@"ﬁ%ﬂaﬂwe‘%@@ mg@aﬁice'iyoar}?éqr@%ctﬂqg"y and/or
ma@@g@g"ym\,@{ essure. Preferably, said ALS is conveyed

Pre %ﬂ‘lyacél'g ;%21'03 e fﬁ\éoutgp ;’r@e q%’lrlp%fbalé%/fgbsaldlegg g substagntlally effect

sublimbtfoat i ng tray is pneumatl cally and/ or mschanl cally

I ' I r
ol o S EaUY AR TR AIRIATeht D chamoor by o o
morgrcaadenserst o substantially effect sublimation.

Pre%?&ﬁﬁ%ﬁ@'té&npé@t@%’gﬂa@é&d#g Gdeﬁé’rbéﬁe'ﬂ@}éo@Fbe‘ s renoved

fromthe dr E/ﬁdone or nore ?ndense
Preferaliie P%iﬂle?e o¥ §P\Yce E"rﬁﬁ‘éf‘féﬁ &”ﬁ‘n"%i’%’r‘ﬁe agng %@w?raéf@vsfmmmg
devﬁ@aﬁﬂ/ef@’j/olﬁfﬁlumeeter Preferably, said energy source is an

ol SRS T P SaRR ST R A
| nweedrvicercapaidadl ybretngsa ka5 of a dryi ng chanber whi ch
Corao%t?aé geﬁcéjf%Y wo%c.ﬁe%mrsssgte i sBHRdhaMgerd tray, a
suit evi ce

for reduci ng pressure in said
cha?n"ﬁéﬁef'a'é’“HﬁtP@ﬁf@mﬁﬂPr&mbﬁbraﬂ from sai d chanber, and
adhaemat s&u&&i@da@whbadt dpdnaaid tapon sai d tray.
Advant agequs t.he esent nventi on r ov. S an .
AATSIR B T Fibar i EBLER BRviceR A i Pelef b & o ot depating =
liquidsubstameeatiodoryrea doyer ait atlsttnomcmcemmmm”abéﬂieﬂiqmichsolﬁstance (in

ubstance (in the formof a '"product). In
the%ol?rﬁolfb%lb& odi ments, the present invention is able

In PfQiefl%' @D@%@HS dhe aresen investien i Ablestorbgsapsratest omp spepeqntinuous

basM%erl st {N{@h WAVaIRWH @@bﬁf th?difgﬁ;blﬂfbphﬁuméudstdﬁldé than compared with
subst ance np rior S

ProT 48 SPE SYPeEBn BRI ChFoRPMeRcH FPHPt o TabREgEe (ALS) is

sufficidhSp ingeasefdfficdneizt of dryingpresstratigfandioe wbich selps to reduce damage

to thge rbcﬂ% concentrating and/ or which hel ps to reduce

to the product. BRI EF DESCRI PTI ON OF DRAW NGS
Wresent i nvention will become

FurlRBPARBE df R hreBént itlehM Wl LAESHE Lfdr&Rt from the following description
which is given by way of example only and with reference to the accompanying drawings in
which: '

Figure 1 illustrates one embodiment of a possible dryer configuration according to the
present invention in the third and fourth aspects.

Figure 2 is a process flow diagram of one possible embodiment of the present invention
according to the first and second aspects;

Figure 3 is a top view of of the drying chamber configuration shown in Figure 2,

Figure 4 is a side view of the drying chamber configuration shown in Figures 2 and 3,
and

Figure 5 is an end view of the drying chamber configuration shown in Figures 2 to 4.

BEST MODES FOR CARRYING OUT THE INVENTION

8
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which is given by way of exanple only and wth

reference to the acconpanyi ng drawi ngs i n which:
wo-r@anes233 i | | ustrates one enbodi ment of a possPOI/NZ2005/000089

dryer configuration according to the present invention

in the third and fourth aspects. Figure 2 is a process
Thef b@merdl nagérmam oﬁayo A6w [12S Bédekibed WA defdRihice ab RiflBepriemedt and the
accépu rp A 9 gl Irggl to the first and second aspects;

§ure esgr'p'F PVl ew of of the drying chanber

Thecrrasang invanticonreklesvin precers fpuifieezs diyingor deldydraing/conakatrating liquid
subgﬂaﬁ(\,‘\és‘)frhéla?oc £Yls ﬁﬁ%l@l@rhqﬁﬂgfhhﬂggatéo%‘s%%? Wﬁuspension (for

ures ure 5 is Vi ew O

exagpia A @h!%véld oBRiPnGBEYIThohssiaRAe hes ireguslissgived.tTgagcofiee, fruit
juicBEShariveESticdtORN AT NEcAR EolltifaldoNdMEPIOc6REER eusiigeBiRNépray freeze
drvd nventi on may now be described with reference to

Ve gures 1 to 5, and the acconpanyi ng description

Freqzs dwmgTrseapwse&émresenmpn i techniceie adrek atong rmoawys stheo products, the
follc]‘vﬁﬁge% X4 'o‘?i%j]% HE U R i'ﬁgl/ap f‘e@t r\/@éét&?eé 'f&u&irﬁad soup mixes,

subst ces rocess | S
mUEI’i‘zﬁQH"i‘fg hgrasespigess mge%%teﬂerr%u@seﬂgm fruite forerﬁ%ﬁvdp@at breakfast

ceréalé lﬁhtré&euil&alsl bﬁéﬂr@cé@lcdfslaﬁaégmd’éuﬂﬁﬁ@h a substance has
i SS ruit

Sorgy SaetE eg S of keape ien aiadliets may incuierife productign of miltary andor

. spape catiens ed wli axglight weighp caryipihg éemie adntaiing Vegeebiesd meat dish, and

| fruitgS Fff'e H’égge d‘%%ﬁé %?c%%ﬁggﬁrla&rbohgl%gp h%elggqg @W@ngd\gﬁl%yes low thermal

danmﬁnmod retestiemef \@leeeféivowrégmoamﬂ@r@lnfrgien@nﬁ, &bid pigguct rehydration,

low rBrJ(ﬁj%t sﬁﬂ#kg% %Wg pﬁ@ﬁasstor%lé fre s if GiRMRLpakad t Rfention of biological
cul tures fruits for readi/ﬁgt o- eat br'eakf ast

actdyy e%”@“g*h ut{‘?r&c &l 39 SOMSh JiSAEARIRgRS asSogAlgd with freeze drying
substghdesemby Gal mostSeotablg pegh idiyinge skt Udetizgieoo ddriai producte by initial
free%lgglrja%fldz tdQ%ﬁgljag ogrln &g@# ggclf %l%%aﬂ'n IQetd arq |o|vJ ﬁ{l%g@ggt{ri%ility (i.e.
crumlaias adsilyn grevteeyanemlsemetimeaneceswh(e ganelrrcvts)u:o asond Thleur loss.

A pFoSS%Zﬁa%éédéFéll I%f?iﬁ@éﬁl tﬂéﬁm‘a%ﬁécﬁ" dn¥ aJBaéﬁ%tLHb% tfr@alo'gypé@flﬂgd by the

vant age [ ow t her nal 0o retention
fourfurspert desebed ahpe. CQ'BBBSG\?W ?‘@('@ﬁf £ 8h? tgmpsirgjure and pressure
beldW mauﬁme p@hwrraatqummlstamm o:ﬁjekahgamuqmﬁa@uestahw:gmto the chamber
uct st.or a

2 off S Shncth el e iy Rpfatitod Pl Gk, oL fisE Hgtlated tauic

substasmhmtmr‘a@es associated with freeze dry| ng subst ances

Therfﬁ‘é/t &9% 'Hl‘ﬂ& %Qﬂgéfancté' p%'ﬂ oqr%r @& 6@ §$ndeq§é581%ﬁcén‘aensmg means 6,

Ini't
wh"ate@feihposaatei Re wallesying ﬁb?cf(%%?“dt%'dnﬁibﬁiaa%%maﬁ 4 @2 layer 7 on a

colldbiighdiface friability (i.e. crunbles easily),

oGl aa B tarbe ot § 08@%05%5 F 8 i onipBianadip cotecton

surface 8.ha@he Burfabeas pawtys thadroagpbaquid sibstasicd podidh JaydeT ahadate which

conﬁglf B‘r%echlc%s% I&:‘I@é ’Pa?/% of%%ﬁ&ﬁé&?oqeﬁpﬁ}(@subggmé E§ﬁ§n collected.

a tenpera
Thetp@h@wspﬁ érst evappeatasyiayid ayl’pstanqel Reuiion reaydsetram@éedsfrom the chamber 2.

In o|'cfé|r ?&tah{/‘ datdr@r é\ya@ara@eoﬂwaﬁi@m@né’e Mh‘id?\ tB 'B)@ r&R&V8asForthe Zc[?;aseous

her eb generatl ng froze nce portion
pha%‘?mﬂl‘ the Pl‘ berell SHhPALAENS ‘?!Qe 38? YapRrageal portion to be
remdvel fror Ihe eviaeasiag edild, nrmjcdilsmbSJtaa*BmmeudbtprMUEeé diaye the triple

poink? %o oa? %%qgee\giIIQXelt(.: %@%@&bﬁﬂ om%‘?ﬂbsac%leve substantially continuous or quasi-
continuous operation two or more sets of condensation coils may be used; while one is
frosting up, the other or remaining coils may be isolated from the drying chamber by closing a
pressure seal of some sort, returning to ambient pressure, and defrosted.
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whil st at the sanme tinme collecting the frozen liquid
substance portion 4 as a layer 7 on a collection
wa@kaeesB8. The frozen |iquid substance porti oPCENZ2005/000089
coll ected as the layer 6 is conveyed al ong the
collection surface 8. The surface 8 conveys the frozen
Liquid subisthnse 3 amomm@aamk 'Dmdyanp@prazleatntmthea:h&mm Zin order to achieve

a pr?%ié'rmq%d s@% Ootf %&’Fﬂ%ﬁﬁj &Ibslta c?e %%c?r}‘ cﬁ{ Pe% ah&.ﬁntls? ﬁluay be performed

byo@@@dé]@é%doﬂleﬁéﬂ evapor at ed li qui d substance portion

ThidkBYssh& tlﬁe,emqlqﬁﬁ%étaﬁéﬁ@ﬂme(bal%cleé)%oﬁé&’@d' ol ffe c%ﬂé/ctlon surface
evapor at ed Ilg substance portion to

s cftgirgnedby Pere NRCHRRRES EC%Hb%féOPYPYFH%e %aﬁﬁ@lecthrt Sigfage 8 which
is indernc ofrchenBieds Oﬁh\iéh@'rr (66tishéwn)l IThe tifdedhe§H6T tisy &fbﬁbl&t@%f particles will

alsopoorcﬁetgr@ér}]edbbé/et nlfﬁ}:/lg%lzf?g 8%%% g% ﬁgﬁ‘?“%ﬁ%’{/%ﬁ?% Equﬁ Fl&sgance into the
chapberrandg of Fuuid subgtangeemwpilcbn hyethe noZpleds)dPor e, | n order
Destr&’ol?%' RMBcSLRERThE fblen Iﬁgﬂtéuﬂé’tgh& pQ)rrtloqn ﬁ'ﬁ‘hﬁgemﬁof liquid

peration two or  nopre sets of con ensatl
SUb%%n(@Sng&CTI% of thegipsitipg of P@Sqqencg gye npﬁ%esc)tah@ﬁatgrwhlch substantlally

achieeddboutl he GRdrlofyBEiickeesk 9P fratepdighic @ibsdtacetPortionlipon the collection
surf Cagg‘oer by closing a pressure seal of sone sort,

%t ni ng to anbient pressure, and defrosted. Li qui d
The sobisttech frezed liquichsubstatice gottianicai tmeybd exmsedyed heaating means 11

whlcthhﬁaf ’?\?ﬂ?eeét Igaét QOHE %gﬁlmtl |oﬁ%iﬂh %Ye(:r‘e t%@raﬁgﬁ Bf Q‘s@@o‘#\d evsporated

Si ze ozen stance arti cles,
lqu'ﬂﬁP%StWPQQ'OBéBT%' ReRIoBiet bhe or rmre nozzl es 10.

The EBtsNSaSoraledlif@d Eﬁ&&&fée lpbAtidh 8B HR als8BE RoRNEEPHY the condensing
a&ggrtlcle@) ;joll d on the collection surface 1s

mealis pANHiHBeY ey erC #BP' et res per second) of

The posdrel & (e abstatt elvardhdeeasly containinhdess IBuldithahai eihdlding tank, T,

statd) ) BE 1B ECH S e BN b AL 81U Phocud VoDl SHEER 15 then

evagygtedieonpthechameers \z@@e@@ﬂ@tmﬂéé by injection of the

In alflifHér @nbeBipicAn6ethk '?J?&e&@ §u5§%ﬂ9@rasa&‘yc%ed°§bol\/é 0&91 Qppaﬁatus may

supst a celn ection e/the nozzle(s) si rab

be o3t S\ BT 0 S TSER 3RS A that o the
liquidmmstafrfcemmh&mm:nytamf Tliquid substance injection, or

A ol 24,000, 2 o =R e ¢ kBl A55hE o o taue
substarice LbM@szreaswef redlzcélnn Megqu$, gushudssa aaﬂ:e/apuﬂtbn oampPén t he
One R rh& € lirj@tioR PokeCRicB as FB@ZI&OM , Scdyash érﬁ th?o%tkjh QVglch the liquid

subst ance portion can t hen exp osed

subsigngR s> gan %FE*HV%WP%W@“%& <qréa§xm@cs>ffréhestﬂwq sabistange 3 into the
charditet 2, B@roéry ligansubatanod potion4 206 anickt @vajordted Relid substdihce portion
sugﬁt ance qort ion 5B and a product 12. The second
i qui d substance portion 5B can al so be
A colientide ae@@ewsmmmd halsutsiantjallyealest Gieayedemtaidozen fiquidsubstance
pom&"ﬂﬁ o‘P{P@WH&B sﬁbstJr’[E‘é gproduct 12 (in a state

dvant ageous containing less liquid than at the
A Cqﬁéﬁ%ﬁlwgm@awfi mlay ber @piipyadelp qeadensadielirst evapptated liquid substance

porti6® EAESHd 188 cEtchaRe nfhylhe saib %@Wdr&ﬁé@é{rﬂ] refRE® frdm the chamber
then evacuated fromthe chamber 2 via the outl et port
14. In a further enbodi nent of the process

An ostidt poetnidifain the ahatbaranayiieduseday evacaate i@t ait dsrervdyicdirate form

ofthgﬂgﬁlb G ethe % ﬁet@ee{o?rh%f QP%BQQL{? 12 which is drier or

concen the |iquid substance 3
The |fr@2@méquﬂ@|sab$tgnqeammom4 Ganditaatpymuiatéds ah@l ldyert 7 @n the collecting

surfaféé%?@%ﬁvegbd bG8y froMGhOBhd BembreiiRb&ioR PoRS, tOWSSS HeouREt port, at a

rate Wthh allgws the accumulation of not more than substantially a monolayer thickness of
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substance by a pressure reducti on neans, such as a gas

evacuation punp 15. One or nore injection ports, such
w@goosoe2kes 10, may be enpl oyed through whi ch PEENZ2005/000089

i quid substance 3 can be sprayed. Upon injection (or

spaying) of the liquid substance 3 into the chanber 2,
frozanf|dj|ﬁd§ul’bs|tdrﬁ§|pdm8hlbst ance portion 4 and a first

or at ed ubst anc ortion 5A may,b :

e3P ot oS R e R BoH i ihe pncensing means
6 armtwtoaad ifraivl e cohrhbert Theheongensingnedns 6 @zfenodlécqmrdensation coil or
coil$ u?ﬁé 8cfenbt n%He%ﬂs fs &foletdqﬁthl d {EH’!?@ Cﬁﬁ‘ %b&@g%o% the refrigeration unit

condensi ng ans t'o condense
16.fjrst evaporated Ilqw d subst ance portion 5A, and the

TheC@féd&tr}ﬁé\’éaneawn%rlﬁ Lbbﬁ@ﬁ%eéﬂsbhé Q)l'r@h %‘&ﬂm@é’t@n{rﬁﬂﬂ&%@ nozzles The
e rom e C
ozl PR PR B SRR L e RSP A0 ST

gentaatad. of the I[iquid subst ance 3, inthe formof a

n
Thegcgeoﬂg%{@)h rrslj?l%a E‘n%lud@g %ﬁ@ ot' nsatﬂﬁe Ly efof?c%% ﬂ%géhjvéycgrgea moving
endigngl belb norfigathtianes tray emledw@ @meur@ge ithsr #s0Zenjliguidi sphstance portion to
slld@‘&%§ frohP WY Sise bhﬁxo%ﬂrl e%t.orpgsﬁs @&m@uﬁﬂﬁ whefbr@iéd% and/or

accunul ati han su
V'brﬂtﬁ}’i’d{aé(muqerﬂ r@ﬁ%@é"%‘f’f‘ Fggaéﬁ CPT"&U?'%H %‘?M@Wi‘h‘&‘&""tyy&ﬁ"ﬁ on.
The'ﬂbfaerfd)frfﬁdzeﬁ\dﬂpﬂralbe’dnbe Quoiticn &pb@tsanc:@uparohlsmﬁa&e%spaiposed to a

d
v FRAE L D Kol AF TR IMTBALS: Bl bR 5l g may
subgiantigdin indtitesublimiatiornef theirdzen liqlid sehatatea pioriign tayans upan the surface
8 to ‘f‘&rFH £8bhl Bvdpor&bd | 1 IR & %Etan@éJM|dr1e§l3 S5 PA DBt 12.

r ef rlgeratlon uni t . he one or nore |nJect|on ports
Thedwaing geans §¢?”§3Pr@r°°§??"at'e'ﬁrp§t§? WIS ANeEIY SiourRes AnfEasted lamps,
halo§B® [an6ps7 InearfiesEet deﬂfs PicRsWaBd biedhnic Bedtiag &F 1he stif@ed iRIf which

0ozen st.ance ort

f tk ted. Th
may gt ARG inp 10 NG SLERRe Rion L o tEF RaRirGnmfns may aiso
opetakre upoh Itwfwgermmavtegeerlsdlr@tlyrma heatetnatisés sfrdmelthe surround internal
chaﬁ\Bé\f écgwnz?t{)nlt Uich 8s hbMraA891 f IE;H J@(ﬁ)‘ﬂ@&%ﬁ%uﬁ&% g ro?%ﬁr}adlatlon or

st ance portlontos romthé one
ref'ﬁ%?réoﬁerﬁ‘Fé?dtfioﬁhthBéH'tf@Jndﬁ'g\Phﬁmb@"Wﬁj}St ray. The angl ed

A prba@dt réEN =P HeWdddEmt b&é}nélby’ﬂe\d tb m&hwéeth@ FRtstGREh fheiceliddibn surface
S R hRR RO LBk RLSRE, ll SR maybo

scrapmblnmanstand/suabmsbmgsneamosed to a heating neans as it

. ¢ e i :
A SRR RUENE T A SRRl Yl € RS Ll broon an
move ity eiedyct gifitae surlese ém‘@éd peroutiedportaytewheareagm hrushieg means may be

in tha46rhP6a %téti‘ﬁgfbﬂlsmo@ﬂ)‘é&oé}ﬂéh @Nap%@&%tdnmaw BnieRsh&BGRice with
on 5B and ating neans i s one

r
the E’Pd'éc" dsePhand 6‘1‘?"% prPﬂ‘é:t F%qu%merf@’” NG5 Hhe gepduct is removed
from thé Icharmieet il mapthen ibalpagieyed anﬁmhen mamdaﬁs(sadsﬂ ad agndulation stage,

or v uﬁ@%&%@ﬁa@ ngigﬁnal% tﬁg%agp%)f $ urface 8 itself

rect roZen [iquid
The dighidtsaihstengsod mayrbedsupiias Unslat pnegsmiemwthenmyct@hmmt 10 via a pump

17, G?IH’I‘? "tf?et F’r‘quh’cPQlﬁbsE fd'agéﬁéqln%fﬂe' %n%@bl [Gitdneht Bt l?]%aéhamber 2

{ransfel fromthe surround Interna nber equi pnent
througita seriesipbyalvas st er t hrough the col I ection surface

The8froan \ﬁoﬁlohaGAa‘bf Ofe ogpra;&efdl Rctatomisedl MERteay lifui®MubBRince 3 is
advan rgre%lda 'detSa ?ongnd awg be “collected upon a surface 8 which then conveys the
frozen potrtion 4 away from the injection nozzle(s) 10.

The sutface 8 may promotes travel of the frozen portion 4 away from the injection nozzle(s) by

a either use of or a combination of conveyor surface options. These surface options are
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A product renoval device can be enployed to renove the

product fromthe collection surface which nay have
wG@wskoxs3 adhered to the surface. Such a produR€T/NZ2005/000089

renoval device may be a scraping neans and/or a

brushi ng neans. A scraping neans may substantially

prodaed abich taew ke EateScolbdtéd frbgnPsdtbaca t&Bre‘leQlﬁl?‘hBt adtdmulate to
roduct off .the surface t

oref8 b 1Bt E R tCRe ToBER eo A 0Tt FidHEss traer 7 of he
frozcﬁ partioo tdatpondhé suridee @ difectyedetéymirsls thm ratdh ofadubbimation (drying) during

exp?ﬁggq%glh@éil FR&MHsAGE S the surface with the product

ereon an ves product toward the outlet port. Once

Alterpaiively crRiuertinad tm@%%@r fanisheylimationatenang) iof theefjozen @arties may be
det&ﬂﬁr{‘e@gﬁﬁacﬂf/elyf hrfebafrrng POBRRERE of méqsyea@n %egéuﬁlﬂéblé gbil éaéample using

o 8 VAT SEhAB S ol o Rt S urece

determited, preesmueyer rate tolh eemavjaboft pasticlesoawdy fidin ¥heainjecampport(s) can be
alteée toW}ntap;h tﬂ& h.gbﬂu@st%HPeS[n"f‘é?%%ﬁg/%F%%g tJ) % gm{ E%he Ilﬂwg substance

suri se environnen anber
throgglmvééartﬁ preduc ﬁOdJ:@Wn)Tﬁ@efaptﬂﬂdﬁtemfrthﬂogghmObﬁqttldh gubstance may

alsosw B8l B'be pﬁ\gm@ﬁk Wifd ﬁskﬁg of éoﬂ%ﬁqg;dél%éﬁ@@ﬁ %uo% k% surface.

advant ageous directed | and ecte upon
Oncs @ T<z88 RSN 4P CHRATCE MBS BoRIG MRRIEQH ropimBions preferably
induteB thdrelpmrdshiing i eddiiicnal i ted{cval fidh tH 8o frok&t Bqufd substance.

Then%Ybspaﬁﬁ)gB/t %@Hééog;%lstl? COB%“L sgb Ff‘eng %ngﬁ omayb?)\/\gl)é:‘?rrregn’go as the
‘prodegtbi mmndhermfoeo“em@ejﬁbfromuhé aorveyipyisurisce. Tibs @raluct eaethen be
collé’cﬁéd QNP reti Bl F¥hdRg cM‘QhGJ} 29\h+ QHV ohnﬁ Hrﬂ@ﬁﬁlclﬁ: McluBEL 8% or more

frozen portion 4 to preferab g ccunu
valvgs é%?é?rafrﬂ%ﬁ'fsbtsmvea IRgeSIchyra ert"ﬁ?‘é%‘hess of frozen
As m@réﬂaﬂ”ﬂbeﬂz isheld bi ekaessn,0d vhaywar mepﬁ 5t IB&eélInféaQB obtain desired

e 01 e AR DBl e o apE Mo T5 1805 vt

or (heRf7i psi). nﬁhasoras]sur%bt thenettaimbel ynushnewpthenbighdrhthek ries sriple-point
pregsgl:e %fa\f?:%}gr ﬁU\%\PM%)%HdI(\?%M 'tﬁls%ro@ucttctéﬁafn tgﬁggraﬂﬂé tcbr%?ramts must

et ermn measuri ng
be @P ihavqig giass C;W"teﬁ@n @U?’ff'%f@émg fPgint éﬁ@'ﬁﬁ?'@ a8395igtqd yﬂh the freeze

conéétftraBs eftetd RS IcAURSthe Q‘U@i@cttdﬁi@s t%n@‘@ﬁ&&t@ﬁu&t% Re@V@élow their

d t
outedf SR i Bl 1o e e, RS et CHMRGRTe divial. Since the
predsnjeeint ihen/qssezlt\(nﬂ)detmmnriaethaldubireahohdemaéml’uré faed | Hejue the product

temé&gﬁli‘@%ﬁgn l&&cﬁgr\r@y ng&é Qppe%g d%% ?fagl nl?ﬁ\ﬂgt bgl% 11.3 Pa,

ance r'ou

for exgmple, peffes: @1°¢ ﬁn@%ﬁpufrwwwﬁ ég‘icaammn@éccrmge all$r@cognlsed

thatb@usaltécﬁﬁﬁggyl Pndye béyﬂﬂﬁ}&!ﬂ% | oM fdfdid Q@os‘téﬁc@s cBcontalnlng particles in
conveying of particles along the surface. Once the

SUSRENSPBP' o B erS'ﬁ' dispQlveghihpeiy {\d’eﬁ?@ %‘ﬁ?u'%&“%&ﬁé thfimodynamlcs
wougll nhderatahdrihe selpr@fsarpabi presmducmu tenepeediyrel %ﬁtﬂﬁdmﬂ@’nd Bhamber

f
con&g%l :dgg%rgnline.lthgabéjrbl syt ?\I )gglgle 8 u@eg P onr (?f%tl)e flré{ %q/@g?]rtated liquid
subsgjatgst orios) awwlregwtlmms%nwgrattﬁe of the frozan I@zgldtsluéstamemnmmﬂ formed.

Thelcﬁwan{hépcém%ng%éﬁgp‘(/ﬁﬂecf fooggtmge mw@é{'o@%ragg@P Sndlor level of

roduct can t'hen be collected and renove
freeé'ﬂ%%‘é'lm@ iy he AAMBAEE | et port 14, which includes one or
As tABiguidl @ééd&ﬁaﬁﬁ&fddlhro@gh al mﬂéhlré@IyMtSMach%schQﬁber the nozzle

andg ?FEEE%?H\{%%%& e §U‘ihetaﬁt, g r%}b &? gpfggtlegll%maglgqlqeéid}/n & Stibriple point
enviprmassnt rae sataniat bannoh axibiein, thé dquid statg I reganirtyethat some of the liquid is

forc%)di Edol/%)oﬂgé QFmé%L ind&nehebdshP ¢ %l]s re? frg r@ﬁ%lnﬁgqﬁﬁldmez@ 'Since the

pressure o must neve
enthqtipghc@‘rfugﬁgﬁiufmgoqsr ngf| need dp e supplled by an external energy source, it is
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pressure of water, however, depending on the product,
certain tenperature constraints nust be net to avoid
w@bk@sso$263 mat i on and freezing poi nt depressi onPCT/NZ2005/000089
associated with the freeze concentration effects that
occur as the product dries. Sonme products nust be kept

effebta}eawfrbbeum a8dific; ok @ feSUTPENthé Yame \WRddeSs, fapbroatrrﬁm&l@ oh&&eventh of
SS tr i.tion,te cri.tic

ra < Since the
the 38E1bA s AE0 phERR fbalsToudeld ol BreotBiforafs sprey freeze
dryetrervﬂp@nawatde@n do%ederseenetyy thancdeanventionpdrtehdeeze diyeren
het SI8dRY ‘i)ocﬁéfen%ﬂg E)W‘(r?e ;Sé?’ué?&e 'inﬁ‘\B Alaxifiuas Eé ?sshr? }ed by the surface
SI gni ficantl r exanpl e,
tensign arvapeyr gwsaae (twgalw 110951@@ lesglod e érﬁaerewmla\es land on a heated
traycd?%ﬁ Shetd it bifed 5‘&99&&@%&!%& offfaing id &raBRdRDY tﬂ@%orhfénsmg coils

pplied to nost subst ances cont ai ni ng particles

as '! I5 cepigyes alons ”t‘;‘r'e%g%ﬂrﬁft tBp dyter. dreezs (dpdng tiRsrragnbe gstimated from the
follMefiGejuatsn (Heeslvd, noghe art of thernodynani cs woul d
understand the relationship of pressure and
tenperature, and how the chanber conditions determ ne
the quantity of flash evapr;gm;ton (generation of the
first evaporated Ilquu‘gl%u@g?ﬁce portion) and
resulting tenperature of t rozen |iquid substance
Wheysi tiofrying rtimed(s), Phe Peasigblayerdipldiess dnk koreythgyanal, gendagtivity of dry
proauat BRIHKY, = bR doRME/ ofqiroddaf %@ﬁbp Yim afkd{aﬁge 'inemglst&é goptent (dry

ree2|ng occurrlng In
basighyAhe feawetatiyre LtiMing fn@zz(r@) and é»e1=1 9ntha1mo ot ﬁ Ilmm'gmrhl/kg) This

equatisHaivs tﬁeﬂ@h@@&ﬁlb%m%nig pkRRioRAISS Y s%uﬁfeeofqmﬁl?dﬂnééécd? the layer
a stab ryagjet is maintained. Ina sub-triple

t hat
of “k?o‘?rﬂ‘i.‘ucéﬂ'@/#’redjﬁmfu ®material cannot exist in the
Thel prgsérd indentien oﬂﬂmsé@nﬁ Imbeaama i0f rdféveed toqbd @ $Fay freeze drying
procegg e ﬁ,qﬁfgs'vaﬁﬁ r{u&ﬁ? g?qpr S Zaéld r?%ltyﬁtgee {E%galfgénha%ac%ﬁg us productlon
llnef\ugclowoujdtrgdug@w lalpaur resiiiementb @ssogiatsdi veth |t§yOparatlon and could also

ehm%tt@{h@"i‘isk BN&lpd¥urs QK r%@uct'cBntbl%ﬁmfaﬁ&Ptld Y&liton, the #8ed fdr B subsequent

tion, as a result of the same process,
graryﬂﬁjpafg AgRITIePOyPd S@é@ Hekiegpradyet %‘lﬁ%\hﬁﬁé}teir BrPaigeiedifarm.
A polyetrafiire&hyldid $PTRE) Ntoatdiasurfas sciy Iab!%ﬂbbloadn\ﬁéﬁ/mg system can be

ate i Buerehlepbgr ihun FOEBAT Brofie i i Fafiag oR T belttobe
varielt yoetweetihaqut ddand 12 sminutes edependiog \oar gxposure tpatht | fdaéisg means

requW%Q%g sUBI B ShfBd a?nobht'ﬂfﬁ-rﬁ:%t@% gi?@;eﬁyﬂhf ofHfife ﬂeﬁfp'?dé/% about 2m

vapour pressure (typlca I ess

andfthe belh SIp%ﬁdﬁurmye%e Yaiisd b@ e&nr?@avtéwlm/ayn and B@Ymmm@r product can
be éptrayéaltm%uﬁ iR et M-rz@le§ bt éml@ﬁfnoﬂn& |h5pa?é!lﬁﬂﬂ{‘§|%|@r RYdistribute

ond n nve
the b ey seass hoich SFnb bet GRS R e
It isesticipatee dndt rtieenmiafueityl of paotidle gizewillt beoin thé&eddiawst, 1A 8OT)0um, and

theréf%Pe 'glir{ce |tI lSTIke|¥ that lflgébgro\ép& il ﬁ\&her? gJ %er%%rf%% u %)t{/e\%%n with the

PTFcEf (n@wyet!i@flwaafbvlelom)mg ® Eerrmyalkmderiﬁswoy asf a fknifrtedge, or brush or
scrakh'@/ M&ns: ar%e‘m@ﬁladégeoe' é\'nﬂgﬂle%t érfrtﬁe GQ@B?WE c()q{/éﬁlepgéll &y position

ure driving force %PH X
alongrthe ﬁlﬂﬂqcﬁhﬂf tlaﬁ.]sczrgqqg §ht knifrfdge & eff V‘Jsﬁ’wdg hyBTFE geother type of
matélfi ey Ibﬂghtcaﬁralsb e pBEPlOrsciappathe ﬂia'n‘tldld!;eaﬁsmhléibmslﬁ)farr&r’fg%ment may cause

kne r [ in
oo o FATE° oS LA 5 AP Bl BB o coun-
streeramabélngerﬂtemd@dontbe a&ﬂlw@m’r@qudreeze dryi ng process in

TheGe ' AgizIe ﬂf‘édn"ﬁ%@(\;\ﬁe%@&ﬁﬁﬁto ROGL T AEmbBT £ 9B IeEksLifithin the

a conti nuous
vacuum chamber 2 is mamtamed below the triple point pressure of the liquid 3 and therefore
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line, which would reduce the | abour requirenents
associated with its operation, and could al so
webiosiieese the ri sk of exposure or product PCT/NZ2005/000089
contam nation. In addition, the need for a subsequent
granul ation stage is renoved, since the dried product
as € liguitl hsubdtayies 3 rexpoukke rmedzlié oronsofe of the water is evaporated 5A

inst rﬂe og%lkagef\ sh cﬁghgtagprﬁ%gﬁ PTF@ Rres og%eg ég’é”bel%ﬁ/eth%q%nld%smple point
pressgre. dhe evmad>ndxr¢qee$ r@rhdves\ﬁlwt@tetrihel anedintiend heat frame thefdroplet with
the trlagmp frRe 4k r@ﬁaﬁh@e&gléuré Gn RRe \R6ARE .sb%m ”1?1%%8 Usn dhe relative

m nut es on GX%OSUTG

ma g 910 14 oo SRR =P R0t aL e LR (58 ko), 1 gram

of éwpsfawcf molterel @B0IINfredzet bgorbﬂulnbtemaxs d)@kr)aahwtw ramaam; water 4.
belt s en abou

Reriling AR B TY1TG e A Sik s BHTaS A6 Dby b8 Shbved by an
subjeiirtg iploea mmmg @san$ or ermrgms;dum%unb 23 Iaemfnarre@,atrawgeellamp or other
' I [ ' roduct evenly across the
ene\g}dsgﬁgg 11%ﬁthﬁi'btﬁ% (/éc?l hmﬁgp be about 0. érr) It s
Poteqiiel e9vgategeas ehikis tVFPﬁeOfn%ffaé‘SPm?md”l’o%?'?‘i’ icldg ithesgjgRyjfigant reduction
in ei@l@rdaﬂeﬁé}gy (&é]dtlﬂiﬁ Q%qdl%n{e‘ﬁ;tj 39 IBst ﬁ&ﬂ@le&th@fyﬁé fdcRired tdR§Rezing the
e roduc

proil'_m; ?sawglll }%baéfs?slatgq/ @QBWo{an i}]eglrafyﬂggtmg electlt‘lcnytrgquwement and the
dnffu@ﬂ)ttdsyhsﬂacmtéw wiibt thg| emegyanoatdfnipe fmozeanprodiictnieakiag,s bahpacting,

agg%?‘ne?at%ﬂ' &S\{w gﬁg frg@zrme(ﬁ‘pﬁge %Fgaﬁft{eﬂg}nggﬁ? nf he conveyer

The(S(pmy fm;e sist invelvesalbemenuinteent (rridaibenefore f rediised cppijsd cost) due to

its n%ch&n.b&@rs‘ﬁﬂger ae%.ggphn&fhfe?eq% Itweep&maa% hae RUEE gRiatd¥IcBRirol of the
can al so be used to scrape the

atoigh ARG oF 1S PHEBE G e P P hcRise the,Suay patern may be
coniakg@bl&gﬁtda@rbeﬂfre ttieefrgz@n proziuetsimpih dwpp sthynto thertmly}. not be

e r ,
o3 b EREHEL D0 0, 8, 5 SRS b g o
are 1@ glaatlspre@lumﬂjérymllrtmﬂﬂ (@ maites of lsecande Gompared rik @ matter of hours);
mlnlmfespd'o%QEnyeofWaHabé‘ td Réat B n‘ftﬂé\ﬁgpse rabgu‘[' a1 d(?'réﬂlﬁiléheﬂ energy

I pl e point pressure of the

costg hiedpdhe a8vel H@GF'PQ PreFess dtdnhiseefigcideiv féeet ﬂfeccﬁb 29dghaq peed for
submntot;reﬁqhatuuvatseargel whithaRobRdre doSthy b tcant ®BEID IS Ipyoduct loss is

bﬁgt ﬂsheed V)F as a result of the pressure drop bel ow t he
sy ?'&ﬂ?l W] F'pl e point pressure. The evaporation
By yilisivg §8s reasboasinselssiracess akpasteunteonaminetet is Braded &el the spray
freeg%QIQEFits 5‘6’|ett9 _bteh?eérﬁl%wlﬁto tar&@ﬁtmtugﬁs ;?] H@dtlgh ﬂlge %Rbl & HE& 165s 1abour
~ the’product is frozen. Based on the relat
intengiyprinan exyepfonaleeeza degis- heats of vapori sat | on (=2250
In fdﬁ%ék&@peé\t@ @f fh@%lr@én(m\?e%aoﬂﬁdé Mhdly aiefﬂfealﬁy &e fﬁMa‘E&bﬁ& 8fb/or fifth

oo et PP 4 ARRSHERRY SR ALl 3 s aTBy Bl s agram o
the impaasied csuﬂhaba@smaptreézeeinylng prayessps stamal ih FigoesreBpyvadd 5. A
hqu@%ugﬁar?clébéuﬁﬁgé Q&f t%h&@?ém@% f%ﬁﬁ&l initlal t&ﬂ&!rﬁ%re to some

ce sucC
Ioweafrﬁ@mgsya@wn@e:hllﬁr %\1 tTh|Sr$tqué oRtignakimhhe Hiawﬁ éged ipgirasiad under

presRdNAM é‘g@ﬁp Qﬁottshévﬁ"l)t MORised t@édgﬁ%ﬁ@@ﬂ%sé%h&z%' (ﬁé’t shown) into a
i ncl ude icant reduction 1In

freetigg 8’&5{“?‘?96 |2t°'-yiE e%@h therRanisif Sizeso i emish )'E%‘I"‘éé‘?tis Fee ?'%&d be less

tharl &@eiahdly 200-3b0 mbmgLM)h th@fe(éd iEihiréduce® Into #e freBAing chamber 22
associ ated reduction in the tray-heati n% electricity

with g YreRbhrw ofgRldl &0y 1°f legs)and stomjsedand gfozen i p[rﬁquﬁ @n
atorﬁu@éﬂlﬁé’z’eﬁ%abﬁéndef(ﬂLSY qzemusn@dmemy frefsibapw lﬁmﬁ& teRfperature to

prevlegﬁ%ne gag Oiﬂ %ZEP g? a&?aﬁlg fclor?\%&%cf 2 Q %8@ glr%?rlegm l?oe the

equi pnent (and therefore a reduced capital cost) due
to its nmechanically sinpler design, and there is the
potential to have nuch greatldr control of the |latera
di stribution of the product on the drying tray
(because the spray pattern may be
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control |l ed whereas before, the frozen product sinply

dropped onto the tray). Sone of the nmmjor advantages
wo@Roospexry3 f reeze dryi ng over conventional bat cPCT/NEBDE000089

drying are the greatly reduced drying tinmes (a matter

of seconds conpared to a matter of hours); mnimses
sprapoisezizbi toiat sepafatioigopipme t26, Witsaé freamsALIS asdts trat ettbml of the cyclone 23

andqu&t]tle‘?aﬂ' gtr/gé'n"? g)ldfsttbﬁ{&g ?fh%%ﬂ % C%:? i]e oq.|¥|gt an'osh%ea%n Ofrotm ﬁ\e spray

ree o
freeaﬁmuﬁ@erb@@w the eutggusstemgerﬁturgefahmfrmanmsstAafge or blaivei4 blows

the b&l&%ﬁ%ﬂe&ﬁ%ﬂh@ﬂﬁl&]@ﬁhlﬁ% Fefﬁd@ra‘%ﬁg%?ém iR¥¥s inStance an

subst ant i al ﬁ’@ %cg ggu“ i SI ng
evageralr fegMiarn Gy 1H PoRieRack dpwa tn its 'F'Ba'é?mﬁ%ﬁ‘iuﬁa‘?ﬁf%relr%wm'ng to
the apray freekidchantber ar ay freeze dryer is able to be

The ch}zg%raogjgglt By g ?ﬁw"ggﬁﬂéo el(sll({% s&Pc?v@ﬁ f}gg’ched to the
bottdmi of the. cyclané. uAch@lwnasrmdo@ Pfallpwe therpeediet toi pasefromadine Bttom of
the Q}F%‘éllﬁfto%d@lﬁg cRAmbdIesty ltgéﬁt m&én‘ﬁfp‘i’igmoatﬂgb%uum hg ile the drying

asp ects, hefe’i s pProvi roces
cha@a%rmgrnﬁ@,ation (charnberiaad aisJock a4 eaniad itly el aik am the refrigeration

systiefi) Qe GhsEAak iaideles 26 R bveht 18 mZede(Lsmorﬁ RS Thé drying
cha e S ey e dsodie fladblies suparansitt Sosrttu Rt o Ho

withtaevgogvatpumg 218. Fooren IAbGdallstoptopeer intlinee pneunzatic ibrdtiag trdy 29 which
conv]ea/s-EWI %y Sro&itt 'to%va‘?@althQ BRbhar &@nd dfcl’llrél ére gtg oelfraégtgsgﬁlﬁ'ﬁétﬁq and

ressure via
free%ﬂw@htha trqy @hh%ﬁ@'stém @gﬁetzeﬂd@r emﬂu j squigen2 14 placed
undéﬁn@@tﬁlﬂﬁlﬁgtr@f@mﬁfe stidacd Wapblaitre bitBe Ré‘* isiceht®oliel @8wR s h§th to

ess t

ons GG BET RS vy 9084 B0SRRG B PreaHs) (orstnl ol died ALS (produch

exits thtougt tleedischatge talceurh ieek 21 BlgTwed esridlense222 Wi &l réquired to run the

systEf C%HML%UEIKEb?@’cgrﬁde?l?élqm%udbe( st 3&&@2@@@;&@9, while the

Othew@ﬁkdémﬁolfetmgym tfrfh@vmshargbeq@hd Nloyldibesielrastivgl ow it s

Ani | Fcﬁ/@él Uﬁ/lﬁ(ﬁﬂ@@’sﬂdﬂaﬁqhi@ shhsyRat adéﬁ}oﬁdgﬂg the-ﬁ‘nﬁ afsb&ﬁ f&ludes one
the cold air stream

My g W R
liquifi is0lZstencAlsS tlﬁatIatmeddne&n'bteﬂtpaﬁhcmf31jeh§awmedﬁ&ae2iﬁg dmﬁdatbﬂh%ed liquid

sub&%% S?Lg b b%[ (Ne% ?g&oén lSet Ig?at&rg g%?%{/?yinggz Cl 2 ﬂgzln@ea} cawng
chambey vémrelethebi Ltnéenpevmumehemmg the fforery AlS 86 8 toﬁefﬁeairsubhmatnon
and %Qﬁ’@tﬂrwgé aR} fﬁ@ﬁ chiftifdhk @lie@hL S ﬁBhQ?{bﬁarn‘EH&t he cycl one

hr ou a ref rlaﬁ{atlon S sten1 In IS | nstance an
A "Oéllﬂa%@?‘émﬁ maybe d1iq Pu%a%ﬁ gubgtaneeganiaininge layidwhhase may for
exampls indMidel ailk tc@ﬂwIllqﬂidj,r@ahﬁédéﬂﬁ:als?hﬂfdbbﬂiﬂsats@fmblﬁ)n&%diy

d
agrlcger g ﬁ? fg ﬁ){ %tﬁgr ﬁugf?l%p% hlcél'hﬁ%zqegrﬁs ?? ﬁog{t r@hg%rjlmounﬁ oP Iqud ina
subsiancaaieed only behwinibrat toatipw overteeperipd bbimee deyradedion of the salbstance,
theréfeﬁékre%évé}' of AN fﬁeg’qﬁﬁfdgé’bi&érain@ pass from the bottom of

he cycl one i'nt g anber 28 without )
The |Cﬁ'e\@mng|@( Ab% ta @ dEving cha@ %rrmyrh,q hievpdbyagy sijakin apmueying

metﬁ&b@/abﬁéﬁttﬂanﬂéka@ﬁWse ang lmddelp%&narc&n@tﬁ@dse FheWhdrical

metfiey afftical OF GV rashgler s BHELDRFETEHE M oA orn

In amathdriengpodintent dirtpe figt arlthorisecondsaspedt ptede ralgly thate i@ provided an
mpn%&%%r&hhﬁ lch‘éésSi?&F glg(%d ?%ﬁ%@g@h@h}%y%ﬂ%%ge er Bn%enof ALeSsteps of
chillipg thesliogisk sybsian¢aicom ae mltph@mwata‘lufe,\atwamg e liquisysupstance so that
a pr&fﬁt&rﬁnﬁa@lrﬁéﬁ%% Bk B%l&fe%dﬂr@zmb%tgl%ls%a ﬁ?lﬁdj §l9cté?d'ng§ (A 1o

the dryer. To effect sublimtion and freeze n
be'ot"’Hté eluregyc %@F}?@é‘ﬂréoc%yeyéngrtﬁ%l frezan Advdnior ¥¥Rg G'aﬁm'?ﬁ'i “ﬁ'@gtls held
source 2 10 pl aced underneath the tray 29. The surface
tenperature of the tray is dbntrolled down its |ength
to
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ensure conplete drying w thout damagi ng the product
(not shown). The dried ALS (product) exits through the
waelk@shen2ge vacuum | ock 213. Two condensers 2 1RCENE2005/000089
required to run the system continuously. One condenser
woul d be operating normally during drying, while the
undet deacuwon, behvieging thel AltSettirdugio metdwﬂnglléhdnﬂ@r Cdnami’égﬁng&ﬁ&frozen ALS

via Mﬁ dﬁﬁrﬁ%ci{%ﬁyhﬂ% g (t:l’g\r/ éé ﬁIiPJugM ‘ﬁ‘{eh%y%( reg %g at Ihe temperature

graqhmmm%@cm@hmatlmr@l dying Wbllss prepentiof Ochmrhmlsmg anpbeat damage
occuﬁrlﬁgl tFthe %@§ta§ntcp%s§<¥sqmo§ h ihBichaRberlts EESI‘&E dnt of the. e.dried ALS.

t om si ng stance so
Thepgé?pt d chiling |a£'€“'ids'9”5%‘ﬁm‘€\ﬁéa ta'ierp&%'m@ hills to faskipa the liquid substance
fron arg)initiell t3rpsiadIre & 4 WS} teh@el%ﬁir@V\FbﬁéS(aﬁMeeﬁsl rﬁay mean that the liquid

s GEBSE B oS RURH) Bt S S e erar

a lofverdezmperatuss. s'ﬁhlashlthog etep éxdaptiondd| howaterdtmaynabsfst et @duce the

coo M%@{gﬂu,fwtgg Girkig,the dried ALS fromthe

st ance may be defined to be any
The§nw@eé@ﬁ)@e@meaﬁ%bhwaswta% mthormgraoaﬂ@tys thet canxradyiiedhe

temp&taiuvlsr, a duibktéancE@drh @R initidl Eblﬁﬁieratlﬂb@d ARRRVidnfRkature. Preferably
ri.ceuticals, or an

nutra cal funct.i
onileired W ise Bty o oA a ood TRbrET e et ik or orarudl be
refnmratqmst plate meadq exahangers, sﬂ;lelbamtﬂmbehemedcrmnbg'rsb&eanpmmp@bool air

con\;e‘ag pﬂ;‘gréw lyadli {I E&ﬁinﬁo v\fa%'dgeafn‘a%q{e?g?érhesgﬂaﬁ% c&or]‘ﬁg apparatus.

er e ore re
The &@E@W@B?% is qm@sp@@ﬁkb@mpﬁgarmasmso&tbe aordlnwuqsgor@cmaame configuration

in whigl rdpfd t@ﬁ‘l@bl%‘ﬂﬁ‘él ré&ﬂci?dﬂMo%H!oWQﬁ’é &b@:&ﬂt‘@é‘ut@&uc temi)erature is desired,
in

t ho ﬁ'&}' 3 For |3
as wella G i SR oen Pt iserd fhadiuigreubstance
maygneandllcyd ay,alvatlayl obfeed' &g/\ncreg soEH &) dinglediyuidndgz|® Qaressure type), two-

f first
oA AR AP b, R s e
rotaw@ormgerp ﬁo@ ais gtofrgsatign teiclqmquiessnmsb@mndom ch may
The 'c&é'] inH@?th@%SQﬁaWM Scrf¥veli BE th%tL%Q %f QEO&QJ clak)étﬂg of &zing the ALS.

substance froman init nper a
Pfefaﬁag%”éﬁ HgmisREN ?Qﬂﬁ%"%‘?ﬁé*@%‘fﬂ&@' %Stﬁﬁ%ﬁ boih igke dlsceing srsay

freegearticle size is achieved, free2| ng the atom sed

N R RS S Sp——
Prodch%dm spedifid inprﬂz@teteinwdmaélcleazeaaumme specifiegibmgf, bheardduate
qualky rHARs SRt Q:Qngtg m%ﬁghvc\aﬁptﬂ Qﬁl?rta' Pr%%;tﬂjﬁgzé‘r o?é%p%ﬁo‘l‘s%ray

via a terrperatu |ent
freezen apefptjandg doRlnesatinioyseRd pdaniable fé’ﬁﬁ@raﬂtqmaélc geniti, rY@eCQan

resp@rﬁé‘e&ﬁﬁes%#@\‘dsﬂ%rbr@ﬁfr@é’%gdé M'u@é}ul\’&ﬁ)bhc%hortpfoﬁbﬁﬂﬁads Jerttitive and heat
0 the as it

oLy e D B SR i By bk ey oo
requirégd dried ALS. The step of chilling a |iquid substance

A ph‘é cﬁa"f\ & OQ#Lf?gﬁ"l th&ABS Wﬂbh }h%rte@gerﬁt% u&fet‘hé RI?S Is rg&Uc@d that is in

roman Init
Wh'cf‘ @ﬁ"ﬁ@? %ﬁ(@f"@ frozgn Oés@aﬁﬁﬂdéo b?'ﬁwéh&wtq%gwntmaature N'G,e solids).

Liquidb Wy%e%ﬂblﬁ‘ﬁéi@@ fom3hefideh @l Sfat A MtEERIIE P th& BREELY BHRE exposed to
tora e condition facility tenperature to a

atemmwet%rﬁ%@tfp FESTOYRPYChi I 1ing step is optional,
Cyclbrmaseare pneé bf theynairsraethbdsauned teshpaeatd fas-adidphages| @ai:bahg)rovide

b .
iR DY 6 A B8 ol Y1 BB B oo
the Ilﬂéld@@bst@rm@ e@@eufrazem (golish ALS Hairg camueged mmugamhe arying ahamber.
8ub|we{mﬁlisathél bﬁaée%hanééw&ﬁ fr%?émﬁﬁﬁg o) tg’gﬁé &ﬁé‘iﬂ |v¥?our) for the

e achi eved sui't rans
meaihovab B SrlgHIA GPmaike Abb dogAd) irsrsubiJertiongrdlor gyige the
heat exchangers, shell and tube heat exchangers, heat
punps, cool air convection #pparatus, gas-liquid
cool i ng towards and ot her such suitable cooling
appar at us.
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The spray freezer is an especially inportant aspect of
t he continuous processing configuration in which rapid
W@ eovpaensire reducti on to bel ow the substance BUL/NZ2G08/000089
tenperature is desired, as well as atom sation of the
l'iquid substance. Preferably, atom sation of the
frozkn QUS dakes piicann @ siFyce eMora Prt@dblphessuvfacd @by boh vibeRidg surface.
' uch r )
Eveﬁ\%c%rl& gielf%aél& Ztﬁc-f- lbrs(ahﬂgg atcé Ps'“%\gblgg?r%gzl]ra n"tq %?ﬁ% \ﬁbrgy&% are
proquspil v phepreitic @nd/oumeehaninal and/iy gidctricalaneinga tiiHadyaoiabegus to
dec@taﬁ&bbr 9%9.% 86hé vi%FHi‘loﬁh{ové‘rBQﬁFo? HelfRBed RESHY %d"f@&nl‘%ce and

he coalin ALS may be achi eved
Pro'f‘ﬁfé "UE@V%‘? h%?f dapifento W@G%Pa'?'?'%%zu ng the ALS.
Thel:s‘luglﬁrﬁatwm(b{% tdRengpdf @ Ales heuY _fr@é’dlqombmﬁﬂal)aﬁa)i Hnemltlmulaad effected
ubst ance

by t g %neég%%%tgﬁ %rgwtaiﬁg&ygégge ts%c% %sp aé'ga)Xf( %\ﬁée whlcﬁ the vibrating
dryieg pacpraferablyaenhpacedsi the hedt dansteranacteytidsdo threddscaed atibws for a
mors RAFSH &ndonfSl 9 d@t&?‘éﬂ Tﬂé‘éﬁérgy Soup ezc,eaﬁaﬁ\rg d ﬁé‘éﬁ?ng the ALS may

Specl lcation o ticul at
be %‘Ml‘a‘ﬁ'@a&r‘ﬁ erzﬁrmysw&@sfpran@qus(ya@n@@n 0@‘ m@ f@ﬁ?“ v%ucésmfﬁv ALS. Such

suntém@sﬁ@gy Qaﬁé@tmmor eS@ ﬁela@ez eﬁracr@@ éﬂﬁﬂlrﬁy’kﬁév&es dﬁ@ﬂobvﬁves
uous an tic con

radi et O SR AR 3?@ a%eﬁv'cegﬁvé}ww s AhelioH &heioy o the ALS

to indsed siiblimpfién afdbe ozeh dfrdEdtiquitieattthesAS.i tive and heat

The rgﬁ‘lb\%ﬁ gplhuﬁulék?l%mgéncééq%\%ra drle]:j gr u@%c%ﬁ r&h@dal ﬁl)% rates,

nuous rocessin
temmfa@ée @rwbmg@ua%@du%edu the trmstw;spm af Qubétm@&ﬁmsmam énhipfiting

mlcr"obﬁl gowtt that rRAeR8e déd’é@tanﬂ §pd|lﬁg¥\hM6i|§tu¥é @Hodal RGBT es weight,

fe qQr reduced t J]ow thelr eytectic tenperature
Wh'C(hu IS gt S'%“'%ﬂ%‘j‘terisf G ‘&‘SWES?“B% O& SHPRINKRRLIENSBAEt he
Chehficait pre-tAdatinearit o&sdrﬂé Subsginaésemanfuither gid the éeRjedtyas product shelf life.

Thedd B b TRRR e b2 At BB, S ai o

[‘lones are 0 malr n ne
Oftega@hmjaﬁqm qﬂﬁjsle@str@haba@mqgrag\a fded piofliigt taelpg reduced in size and/or

part§§l@%rd% bI‘Pch eﬁaﬂéﬁbr&ésﬁﬁ@h%&@ﬁsn@é eFr%@i@&r% %thé"HFyThg of

being recycled to chill the subst ance
mat%rf?d '”t%féozfef‘é 9]aq%@p{e@blygngdyagﬁéa@dﬂgp@y&gef At %L@FOWF%PVGSSUVG
that @{ayiregtilg pamiieite toStnakigart pHabe bh?anbb QirfIR HremCdAN @LvabbGMIin the

pressteenyph BHegsa st P Profiaty vieS ol o daelian (8 aving
chamber sdagsl | mat i on and/or dryi ng of thefrozen ALS takes

In arplnaﬁgv 2 Irﬂnégfog Hggfrﬁ ahb @g&rna%gecﬁstgg]eﬁﬁwd%ﬁﬁstm RS be

ven nore
atoryipest i (2] SRERY g [ﬁef—%fd@ apfge\@ pasice ?'E@OftﬁUBVaPtW WAPQ Micrens or more.

AIteM'a’WeiNi &mw@snw mlmeai mRY bB sy mn stbstastafy 5@5@@1&%1130@4 even

d/ t It { t,
s o 5 505 B o B LA OB S v
the abiBised Ilhmd dubstethce enag bk aamidly enltcqat io nehmeratme to beldwhBaiutectic

teméérgtﬂﬁef gfurt}ugr ta{?)ﬁw ?ahgﬁkﬁggllcﬂ%i %qp% a‘?\ﬁe ?quﬁxbgé'@enm%z%@ allows for

a papisulaig wrpélﬂcégo kenRroegssed wbigh Bupwsrfer @Wénw dsying eqdyof ar@iﬁeat
tran$kBr &ﬁed(géﬁsﬁcggur ce such as an infrared devi ce, V\,hl ch t he

vi brat i n tra ferabl y enhances the
Tho SpER1aRE O ey LEdHer ey PG e o PYRs Tt SoRToail G Fgiandt may also
be ofrod-eurdanit f:mfigumtidm maﬂﬁo‘rﬂhé ggplaylfryezegcat wijse a $ble ganrgiect a
phag 4ot SARERARISh RS, Hle bBE ook BT ElecPEuAN MR Eos
freetingof Imgld@ﬂNlthhéheomsrnlssd dmw@ gillistgsice (tbates,@ye Alfuisgeducaaio a

temp@EtuRXGEIRY Rs biEdtH YnpdratlifeftTHe ofifak Ltiked B HeCPray freezer to
i Ty e

m crowaves, radiant heaters, convection heat
any devi ce which provides enough energy to the ALS
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to induce sublimation of the frozen "free" |iquids of
the ALS. The renoval of |iquids from substances to
wo eoosnes26F | ed product by controlling air flow PEI/AZ2005/000089
tenperature and pressure reduced the noisture content
of substances assists in inhibiting mcrobial growth

effetthing piamye ohangeemeebayoldaid eﬁtb@ldh@f@@ suuwbnefsgwt@ effédia\phhse change
of significant interest
of I@nj%%og‘rﬁagl gﬁﬁm 8%%&’"%%63‘6’?% and transport. Chemni cal
Thep:oke! gaseaedrmay befsulsstargiathyudy St ca hese Sevea yndrel pefersiblpihg coldiegas may
bel ﬁVIt% I&gﬁ t shelf life. These pre-treatnents
3 hed E%‘ "% b ces to enhance preservation. Oten
Thedé¢lSy dnext frazanfetiuaed torieiost its eltectic Engeratgraicar thea beaedveyed to a

sep&]’%ﬁg\%&g rﬁ:hgveg/ﬁwgr rﬂ)‘*gl@éjplé& EFCH éar %ﬁ’lg the%@ééljafbgkém @éja bgs solid

pr'ocessi n
sepfpiienpvics. iohBstange agydemat erial in a frozen st ate and

The @é@fs@deﬁ&bw frolanél E))HIdh@ n%y%&ebﬁ*‘e@%nﬂ)oﬁ?eﬁ’fge?dte@fér use in the spray
ut e ressur
freeghta o 5B bR AeH e e STy debry ¢ (oo BP cadlg 4l smupe

evapanatbh eThar @aporator isweat kaosvof the gaswilich @bq@d mﬁindmel eSphase change of

Uil £ ' n

a1 FEACLY L UBRaN Sl MATHE b APy o
evafiqrater b%\mmuaﬁéicaﬁrﬂm %ssmél@tlrsthla dese] Bujitabte enoling apparatvmpapiaciude
refn&ér@!@rss Blhtd ool e)?d%lﬁ%erg IR ST 1ife A&l eRMfn A?er@ ahd bﬁlle?hecdt fr&nsfer

supst ant | al m crons or nore. ternatively,
unitg q:ﬂpablgrqf ce9ling & gfné o Fﬁﬁ@g&!urﬁé@pt 5an b supplipchie a spray fréezer to force

a phasdsiizigk odlidujdsSh theALS to1lise solid (IRXLeR) di@es t han
200 m grons tom.s

| |
Prerg R TR b et Vi RGP 8 op R (B S BRP R R EAALS cyclone
outlet abd dpimgechampebislet, ap sethg othediyipedf Aresstiermeal deavicee Itio
advé?fég{é\é(uéf r@M&@Gﬁéb&r rﬁ@rggﬁers% Hrcﬁ: dEUELYBF aiﬂfeﬂghc?éa&f'ﬂ?g\/acuum

st an Seq uent ree2|ng al
withipdfe ﬁwwarohﬁr@mratvté'ﬂmu%a g0 pidhess Rﬁ?%?é&'@@@dw& A sHitabigneacuum

in thé QFyirR ¢raRrbemey Mbtrt@ dbidiviab, F&@&ul‘kﬁ‘l@&kstsfu@ﬁl & @dlves may be
aractehlst reez

t
I I L M MO T ot
enswuring dhebdryinf chamicarmagmiaing msnﬁaogumanam utitisathi ch t he spray

In fuftﬁ@t%%odﬁﬁé}hﬂh:e e' csaﬁ s aI n*r@ﬁ&ﬁ%}g@teﬁ]&lﬁg lsgangd.'cgfég to maintain the

frozasy AleT ot aptepipgenture halﬁgets eHigsiicstempeigiire guriig traqnamrbrsom the cyclone
to th@nvawumdue@rﬁtgocma%er |1t @@U@brﬁagésaﬁmaﬁhétrbﬁén AISS rehldhsk 2

low its eutectic
tomReEayEr AT & putoais SRR EILEL I AR PERFEH P cisetgn o
detefioratiaeihat roey dexut if tHecALjShisee abhia itg eutaetic tbapeatuek.ai r,

o LAYl L) R 1 LA B0 ORI B

deVlg’as used may be substantially O0C or |ess, even nore

The Pétﬁlfuﬁf @Qétxd H{gu&@uﬁatq@ﬁrewe Izb%ubt?o%%ewé@may Bé&@&éwn%niyyeoo
once frozen/ reduced low It

m'”%ﬁhf“@@(? E'gtaéﬁ%%?t RfegPWe Ohlgss- h'iéﬂred’ée%@ﬁb’é%\éﬁ%bmémated may be in
the raﬁghaéf&i,lbﬁtant&iﬂ¢2wm®cewcftgmma];s H@k&ﬁsoﬂhéﬂﬁr@sﬁjﬁ@un&t ically.

ar at or an he S n devi ce

Tranpgt SrRn K of T i AL gL S ETRR P G biace on
vibragipg Bmenwlyerb@er\emrammrfamvs @rvnbrrafnglt@gr ah@vibnfaung timemaybe
pneJnl?ﬁlcélﬂlr @béctfnaa%ﬁa/or ih n%@ﬁ‘?]rﬁ’&afﬁ FﬁePﬁs ar%m sﬂ)htc!? fhe vibration to

spray freezer to re uce the cooling
the t&yapor at or. The evaporator is used to cool t he gas

which is used to induce a phase change of liquids in

the ALS. However, any suitable gas cooling apparatus

may be used, with an
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evaporator being used as an exanple in this case.

Suitabl e cooling apparatus may include refrigerators,
w@bk@saof2zent exchangers, shell and tube heat exPCTENZEN05000089
and ot her heat transfer units capable of cooling a gas

to a tenperature that can be supplied to a spray

The Vi lﬁﬁﬂ@j’ tréﬁoﬁ@é;@@ro@e@h% thréUyd l@gémgéra{w&glﬂadi‘énl 16 etfB& stbifmation,
e. Pre

wit e YR Ripeos L bale el Ry o e Hiind faliber by one or

mortiercondensAtsDreych likee outl et and dryi ng chanber inlet, or
Theﬁ%ﬂ?e&‘ﬁggrah}éﬂ?aﬁgsﬁﬁg aﬁl}ﬁ%%agfsaﬂrmggé’d lﬁﬁa éﬁerdyssoukce such as an

ntagedus to r ovi ressure
infrared ﬁ@é&ng @ﬁv'%l*‘lﬁ’t"’@ﬁ%{n@é uge of Cﬁ'eerxﬁaewu SPWEEh#NE enpigaged, for

exafiipll OBmRERES andihichPNiveldagickse of these pressure |ock

devi ces tabl.e vacuymin the dr hanber
The bR TP 60 diing Prosbis i b s Rkse by free o
llquhieotpanz\tnsa:subaiahyallsminédibﬂ at |eaat dubstagtiallgngdused indiglid cdetenic e

%&{araiﬁﬂoka rB\%% &f\ﬁ#‘%ﬁ‘cﬁ Fa)élh%%s%%@%r@&ﬂh&%ﬁb&fnhgthbQSf

al nNs S vacC
chllllrm 4l mwdmms@nﬁ@ﬁem@nﬂ@thl Irsmeralwg toa lqavecr temneRivg: alomising a

Ilqu@’s‘%ﬁﬁhm&maﬂ aSp@H&leWﬁéH BeRticEBdize Abybéd E&lé\fe@%lnﬂ—tﬁe @fomised
elowits eutectic te era,.ture

“qutdr%&'H%tBB‘?% (Aiﬁbmbqei%" S RUIRSHE qpergiwey %‘-gs into &
dryieity adretfer whichi reayetsiv/iasnd agmas'?(tthlat ahd EeeftithlﬁlfrdédeEBALS so as to

ns,. at r put rature
effef;{s snﬁ,llrﬁatrlﬁ aen%f e%nggé/ﬁlyétng c]g %rcg cttla%n% (ﬁlgé Aﬁg‘;ﬁf%gftﬁ %81 Ing
chatribat is whagiresic thuan alirerrtahv;e m@dlmslﬁghamatatus is defiitedatsian apparatus for

an iFrﬁ;ﬁRz@El @Wgeproa_é'é@ V\)ﬁﬂ:ﬂ%’d{/‘ fQélIJtétg %Pg @PMHM%@%@% chllllng the liquid

nber “i s ‘created a sult pressure re

subglaQfecfeom 7 @l%tﬂﬂmw%w@a@teralsw g iy dswbﬁtaﬁwesq)ﬁhé*s%wéetermmed

partickdisi£d inay bel aamg\féa m}in@me&t&mémtquaﬂ JupstaRde (vstyt@rbelow its
sel ect r.es

eutc%ﬁ%?%ng@:%med;cgy{e)éag W%}roa%n /E\lnS '[n?'Pe glgwg &wgrpserp WhICh is %eld under a
vacsuwrhsdoargyirg) thy ARB@hrdGgh the dryingrobtumber angl, bézgioy thedrozen ALS via a

tem?%n%ﬁﬁ‘éJ hl%dha—ll;{ ARACHve ViR H%{g&{f;a%?@r Jor tﬂéﬁﬂe t%'m%erature

r
vacuum ¢ aﬁrr%e can ace
grawerﬁrcatl efiert sublimatien a%é‘W@gWﬁ'@St\ﬁr%ﬂeﬁmgﬁ r@wm%r&anyéﬂeat damage

occMiriRg & th8 ALEIa@)t pasbss tHl*oDQl@hb'&EarhbéNo BRYlId8on point of the dried ALS.

it wRE RS Bl eighlR Pyt Bt Pa o e P sTeRe CE e pisteRgand

methodojoghimeapbedinged togfotr agontipnvesymoéasez Arcodiriouspoueds raay have a

radient to effect sublimation, with the
nurﬁb%pg@é&g}ﬁggusg d by sublinmation being rermved fromthe

In adqallwrng pctmﬁwhwbys Qﬂﬁléglb’ﬁd ipdiedue oh g €aRtnUsUYpasis /uRY be Rigferable

as aTélﬁnﬁ&fm% AbMtENB 1686 Rdke é’é‘sﬁl@&r&m‘ilg&l foF yfo&g:utntyamgh& throughput,
prOVI an ener ourcge, S an |1 Nnrr

red o SRS B U6 ST HHARRABIRS RO MSHY S8 ISl P{mised controls

a gellg emraekicienMirsage dediotion ebtaumzneafiiimganbeatertsct afil

substﬁﬁée% V'@c\f'gm%f con‘f %’ﬁlnatlsgung%ggt;é%ﬁlop 5 ‘r&%%gs E F antli he

roce alr a 'S su
reddatier obhiunhama@ual bbh@mmfs@bbr@bgtrmemq hkelifrdod @f tnjurat Further

conilrﬁﬁﬁg ﬁié@%lﬁd‘%h)%lidév fbﬁgdmﬁien't Bedi érﬂaﬁ'f& a‘h‘HHnﬁﬁHed sb¥tion for

aratus for |nprove ry g facilitates one or
confyious BrocpswNG #1d %WWQO%?fé%Z%F”WrP‘NCF?g a liquid
The?}ébmrﬁﬂﬁmgfdh@ﬁ‘i{baﬁs dBsigneal to bﬁé\’ﬁ’@reﬁihb&(ﬁjté PredshredVRrthe range of 200-
e er a at Om SiI n
400yEREE B IS Vb P e o AR AR RRE SRS G f pprontia
phaté ehaaige ifsubtithatiorg of the Srobat layaitle t¢ @asﬁbapbw Hheb@viThe sublimation
matSHdI QHpb6r) hRRE By rERNEEY A (di%r bBAGhsAL $n bt derfed

embodiment the drying chamber is run continuously, and may be linked with additional spray
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dryi ng chanber which may be held under a vacuum and
heating the frozen ALS so as to effect sublimation and
wo e@eaes268F yi ng and then collecting the dried ARS/NZZNOS/000089
the drying chanber is desired. In an alternative
enbodi nent the apparatus is defined as an apparatus
freeizers, saparatipy dedcksdeydlangs)p padeging wistahs wene fiadi 4 batelt, semi-
conﬂﬂgougr r%’ﬁtfu&js t;algg steps of chilling the liquid
roman initial tenperature, atom sing the
In ajprefgrreld smbedimaeicof $ie Rregant @th@aéh@frﬁaewéﬁsgaax fall optogindiclined
pneﬂﬁ%ﬂ@ﬂb@ﬁﬁ‘g‘; e hlthe Qg othar \ﬁﬂ?&ln@th%ﬂsﬁéjm;% maybe eﬁﬁbhﬁbé}% %onvey

bel ow its eu ic te
the LS TSGR &R B arRASTS [P Rt BTG Ghitisd iouct at
the ¥ad ofthe deen\Tay idried plodudeSits throagigh disbieargk yacugmabekiagich ensures

the %nﬂgggatﬂ?gné ?nt% L%gg%ﬁé{:'%gml A eé el-?%%%%%‘uﬁl%%ﬁ{\%?@&%mng

stagasenaydnglededisarete @a@!@gmtsy@ta'mef f ect subl i mati on and
It is PrfL BB Wt kivd su%@é/ fiMpePdurllof e 'ﬁ‘a{ﬂ&ioﬂﬁol%ﬁ)ﬂotﬂ/ﬁ A | HRIRE @nsure

occurring to the ALS as it passes through the chanber
Corﬁpd?t%dﬁ’&glvl@@?Ptcﬂ?”}?@lr‘erOfBFOdFﬂ% dried ALS. It woul d be
Dryipt aie@frb@bieanwas m@bpﬂlﬁﬁmfehbbgy eﬁ@@@bntaiuea Bévditidng to remove the

nked
maiB7 R 8 sl PRl Bieflt o SoholaliR P R lRRs abe BfgiBose of
dehjidratioreis tueriend tbé swfvld@ofa@bstandas badtdeduomn inavaierame®st.
Dy rr%lgl daﬁseCQ Bétb%’rﬁ% ih ShePatiny ﬁueﬁlﬂ/ Q\d%ﬂﬁl\/@%b’é oﬁﬁé’ \‘q@d Water

re erabl e as a contTl nuous ystemt end
playiendmBaAnt {olo e s8Iy oEosh BeRREENd Figd foRfy ARl acts as a solvent

forérﬁﬁmwmmabb.orog@umﬂ d&&@rﬁﬁ&;&éﬁoﬁl me per unit produced
result of tlmsedc

A iR RY eS8 viotalind B el rossits Buudd mikdy f gogk RlsRaett o
matlami«bhile‘lgpoﬂmﬂhcahaabsﬁmcﬂ 'ﬂhet\,irbrstuigsnagpmsiem/alvﬁinatngysurface (upon

whi&‘no%fb?ms i t agtgf\gﬁgl’g?(g%\/@gg{r&'en %‘.glshto?fﬁgg %Iét%e@%ﬂl g@? ofhe outlet
matgiia} gogt eah}t ilet mataripkiart ip seEngy PP'ﬁ] far fyozemALtSh@tp the dryer and the

outl@m&tbmgaﬁ |S|Qh@6ﬂf5§dnﬁtg>f gBed Ald @%tfsgbllrﬁéﬂéhpnem desi gned
ocessi ng

or an opti sol |onf
A ndghgofiPe iiset ininatosrBlimd g er kereigHis Fem the Bo7pa Ay agiong the
length yfi thgviblagindeay.i s desi gned to operate at absolute

Itis me?ég}éra%%aﬁtg%e{olﬂg tc{ mﬂge g er?e% of trélgtﬁ]gm 595 SIn \(R/E%chg |Ifqg1' He

vacuunous s
subgiprdeanainibe priocgsisad endzﬁmy@tl@b/lﬂﬂe@ pahave mt)z Ilqmd torderftredusad. The

steds'agl&eg&lb'ég ogé\ﬁ{oHéﬁR/Q:‘Hﬂhrﬁmﬁﬁrd s-ﬁbﬁal%é ét‘oﬂ%dgqﬂe “@L@ Ediitance,

our% ma ef erab renoved % he “use
ool RO ALS 10 itteca Hiaes Ehands o euaL B HENE Hi A, CRipnally separating
the pmmmaangesl ALISfran® thisl cobkngSday, coame:ymmye pRadel chkiRgbaALiS o a drying

char% ' L 'onegaovgl f?{%éseﬁ d’ﬁ ghe Alé‘:en@aﬁu? Sﬁé’)} lﬁ:]eergfeérgfi 8%613 a series of
treatmemt slages louneMdenr s@@tﬂntlaﬂyae@ce@bmsd/mbtsttme ponéérd sulsadance.
Hom%v@pﬁllwgu cdbidbRE tmt%e&a e BRI $185% mlg%se forrégoﬂa a%ae liquid

onto an_inclined pneumatic vibratin

SubiaNacHBRHe BEIS SHPEID My oYMy Casyates fklais MB ot @ vheuum
presfém@ Whi€hay Be BEIBY & thEI@ pﬁlnﬁpﬁebé@él thélllcﬁﬁdfﬁﬂj’sﬁn% Qelng

prochh et M e Ein BVt i e Aosh B Gt A it e tiuia

witheibe tesneiriteo oithe dqudd sulds@nge ccvra;eqwmtly beikg (edotexhinesraparatare such

thattfllage rb%t%ngg;%%}ﬁ(ﬁé%ﬁg%lh "ﬂltege frb!eﬁw Ftlc%rs %agscﬁ‘érptge treated within

proces
the dwmg@d@naﬁe@@ insitiee pbbRativmef r@}:@ﬂl@ﬂﬂqwd tn Qréerm e¢hievels substantially

dneFlﬁh@fd dupStaptl.f ace tenperature of the tray is controlled
down its length to ensure conplete drying w thout

damagi ng of products.
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Drying may be defined as the application of energy
under controlled conditions to renove the majority of
W b@sae263 normal |y present in a substance by PCT/NZ2005/000089
evaporation. The main purpose of dehydration is to
extend the shelf life of substances by a reduction in
Thevaé-treaterznt stages dybhegonsiaigredac sghamcé Heaveall ptdcoss, althdugh they

' ' . . iti A f .
o8 AT BT A 38 e B 0L v
chamberigmnantiordri ed foods as it acts as a solvent for

ThoS8 8RlIEih thd bl RbSHeBigicC Bhderdish MBI Cto lc8RGibteAe sifings of
dryer may i nclude

a V|bratiqﬁFtra , a(Pressure
PUMNSliRaters MAISTsSPray Fraterpisalion; nyzees %’SI’"(‘? 19 agRip\s thg present
invedtibn, @hd [tG8 Apprédiiedithatidbresnel hdBerold earlabls athichavill distdte or

B8 b e 5 B R RS o RO Ko 6t i o
a vagatmchambgrovitl be withihéheoealimeef aneersonisiillegwrtbe ahdowaveit is the

I [ t [ iofi LS LNt o
conESE) S B e bl PR b P 1 QLT
Asppeip Rt thefrrefendaventian hpsdees desarred Powgy ofexa@ale apdiangdt should be

applegiatstiflatt rBodiftAU6H fhdRiduiiaid gy 88 mbio#RFetd witbuE SeddriHy from the
th% fr?zen AL?.ﬁhonaﬁ%Qe lFE@{h of the vibrating tray.

scopg thegeof p.defingdin the o §2689% o provide a series of
treatment stages in which a |iquid substance nay be
processed and substantially dried or have its liquid
content reduced. The steps as described of optionally
chilling a liquid substance, atomsing the |iquid
substance, cooling the ALSto initiate a phase change
of the liquids within the ALS, optionally separating
t he phase changed ALS fromthe cooling gas, conveying
t he phase changed ALS to a drying chanber, and renoval
of liquids fromthe ALS by sublimtion may be referred
to as a series of treatnment stages to provide a
substantially reduced |iquid/ noisture content
substance. However, it is also considered that the
pre-treatnent steps nay be foregone and the |iquid
substance may be inserted directly to the vacuum
chanmber (which is held at a vacuum pressure which may
be below the triple-point pressure of the |iquid
substance bei ng processed). This direct injection my
result in the flash evaporation of a portion of the
liquid with the remainder of the Iiquid substance
consequently being reduced in tenperature such that
frozen liquid substance particles result. These frozen
particles may then be treated within the drying
chanmber to induce sublimation of remaining liquid in
order to achieve a substantially drier liquid
subst ance. The pre-treatnent stages may be consi dered
to enhance the overall process, although they may be
foregone where direct injection of the liquid
substance to the vacuum pressure drying chanber is an
option. Those skilled in the art will appreciate,
understand and be able to calcul ate the sizings of
punps, heaters, notors, spray or atom sation nozzles
required to achieve the present invention, and it is
appreci ated that there are nunerous vari abl es which

will dictate or influence the sizings of these sorts
of conponents. It should al so be appreciated that
desi gn of a vacuum chanber will be within the real m of

a person skilled in the art - however it is the
conbi nati on and advant ages conveyed above that nake
this invention suitable.
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Aspects of the present invention have been descri bed
by way of exanple only and it shoul d be appreciated

wa bas/100283 fi cati ons and addi tions nmay be nmade BECENE2005/000089

wi t hout departing fromthe scope thereof as defined in
t he appended cl ai ns. THE CLAI M5 DEFI NIl NG THE | NVENTI ON

THEAGEAIMS DEFIKGOHEINVBNTION ARE: concentrating a |iquid
1 S ARG o R B RO R TRENE b tee

10.

11.

12.

13.

holsdspepsenonasbestare disspleeptbeeiningudingtherstapsef.e bel ow

th t act | o
P SR8 BBl 40 BB ARRS YBE RO et
t o SHefieN® e a frozen Ilqw d substance port| on ("FLS

POlifjedAg Jandfd aﬁ)rﬁlélﬁ@fheﬂmaﬂ@u%taﬁbd ihfdthél charAsdrad ‘éénerate a frozen
ect i

A
D eyl b ipiondd LS et Aoy g SAecraAB0R RS porion
por(‘FlEthrpootmnf )he surf ace wherein the surface conveys

th%O @ﬁ‘tgﬁﬂtsrﬁbﬁf"% r@ha‘%uﬁ e a ich controls the

thlc nes coIIec S on the
sucpayayingihe goligeled 5 Sagrﬂ@n an tP@cFurfﬁcesl aim1l, wherein

t h‘%\/h’éiaélrﬁ?ﬂ@c s&ﬁi&b‘%h\?@s a_d b@ﬂé‘é@d%@%@ﬂéd at h¥a® which controls the
monol ayer fhickn portion to accurmul ate on

S 0

salﬂac‘g‘ﬁﬁﬁ afc,IBe Iagerg&ca!@cm&%§nép%§me1 nclaiml or
gl A rﬂbtﬁod wh elmhat ih blalnFE,Ulvhe?elﬁ maiemﬁcémweym? QOTﬁdﬁﬁdubgantially a

eV| i i n clainms 1

o P8O R PR o BO TR B 88 refanper . 5.

A e tetivpdags gllamnqm'tm ¢laimayorouiimo?, whegeipribe ddilngg condensed by a
cl %bﬁﬁ%nsn‘ﬁﬁ%@ﬁbé‘ injecting and/or atonising the liquid
subst ance™i ncl udes spraying to achi eve a
pr &-Aehed AF ABkngsHp anyang ok plgigsok top, whergin the gk ifggmayed from said
cl ahamplerl n any one of the preceding clains, wherein
| nJ et #pgi élﬁ'lrgdal% %ﬁsfo' ggoé%(f tgge%elc}ihg &'Ieﬂfg?s Ev& trg‘gclnjectmg and/or
cI atqm;dnsu thaalwldom@sf@ﬁcet inclugiesesrealiingptocdchiens a prtrdetermined particle
thei £t g ®f conveyance of FLS upon said surface
achi eves substantially a nonol ayer thickness of the
FLé ngkrd a8 elaiggrtincey oge A thePrrsading claimas nerein igieeting, and/or

7, abﬁhﬁ@ﬁ@ﬂftﬁ@ﬁqd@%s&)ﬁ@é .srp@yfomeotdwntehir ﬁi@f@ﬁ&zz@& a

IeI yer pre-dete n Ies of

V52 Fhimbd n Ao F e BrosPie daies wfiiel the rate o
vvheorweyartdee)f ;ELedwbna saitl sedageaachievdsesubstaetiallg a monolayer thickness of
su%tﬁ_rg @ Is\éd%%ggn or nore. 10. A net hod_ as cl _ai rrepl

incla wher e h t he predeterm ned particle size is
| eé\smﬂﬁlaﬁ as AAMmasin gleiny 76pbergim the monalayet mey baghe thickness of a

cl §in§?édayeﬂopth@EFQ @Btemdfiiaﬂlc@"@z%fm@i porfied particle
i %‘e n%est’hc!deség glal?n%dsynb% a?nqt |,al Ihgrem ('ghe predetermined particle size is
substantially 500 um or more.
A method as claimed in claim 8, wherein the predetermined particle size is less than
substantially 500 um.
A method as claimed in claim 8, wherein the predetermined particle size is less than
substantially 200 um.
A method as claimed in any one of the preceding claims, wherein the surface conveys
the FLS portion away from the one or more nozzles.
A method as claimed in any one of the preceding claims, wherein the method includes
the step of exposing the collected layer of FLS portion to a heating means thereby
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12. A nmethod as clained in any one of the preceding
clainms, wherein the surface conveys the FLS portion

W@$/163260m t he one or nore nozzles. 13. A net hBCI/AZ2005/000089

claimed in any one of the preceding clains, wherein
the nethod includes the step of exposing the collected

Lﬁysélbst@ﬁtle{gySnW ifd @ﬁblinﬂatlan heat gé?%lréf%ﬂ?@‘ a secgnd evaporated liquid
er ebysubst uci i mation an
ger?é’ﬁﬁ%f’?ﬁwp (I(%L%Lc% )V%ﬂn?ga?%ff’ ¥ i qui d subst ance

14. porA ineth¢d’ SELclgimetli ionclaimand, ah@eindtet SEIL jortiannist toddersed by a
cl m 13, wherein the SEL portion is
coﬁd eﬁﬁ%ed{bba%klgbcondeny ng device. 15. A nethod as
15.¢cl & Wéﬂwidraselaawﬁ inFlain 18|carlgim 44, wheesirihe SEepogiEn is removed from
poqﬁégﬁmﬁ§yrennved fromthe chanber 16 A nethod as
cl aj me (g%wa of cl a| 13 to B,herel n
16. pr gH et q sasr d" PROANG ﬂ 6ﬁv1éytPr11§ wneedclee déECt Is removed
pr debnethelcenwsyinlg sidadec®y. a gréduchremdvabdbvize. cl al msd | n any
one, I : t. r
17. fr om e}}h%daé{qsgc'ﬁn%én%d \}l? g&\? rée'\%ﬁ I%fn? 1t3£ir8t1% %ge'r% R t |§ femoved
cl drometheichambgr visnte otitlatipertpr ecedl ng cl ai ns, V\,her e| n
18. t her PRIHAAGsihaie@ th &) MR ﬂ%spr@cécdldé' éi'é.ﬁa@%%&&ﬁttﬁém@mod is used
or a liquid substance having solid particles in
sudpeNFesH Briluidised Rupsiapes, o‘?"s%d'ﬂU'QdSLtbﬁ@f‘%‘P Alaving sofid particles in
metdugsbra®n@r aisoBbstandd didylved herdin. t he pr ecedl ng cl ai rrs
mhe e the subst an S sele
19. ' hk FRstSlah ot i, 355 SEUR wisb ST A, p PR P upstance i
an c‘s/e@ptede‘gm ahe er morecefsthe 2iowitg: asfuiay f vsffdep tiquid yiilkgfruit and/or
or Vg &g@,gw@etsl ng a liquid substance conprising: a
d a chanber pressure reduction device, and
20. one“bﬁppﬁfﬁ\“és fPhﬁ"é'@B PbePsBRtrading A ligyid BUkFtaneA CP'HE”S’r'nng d
sutadehember arsd & mmeearerseurf& l?&ju@hamwrce é:thO| | ection
surface ts.a froz st ance
ot 1Pt hiscfon, G50 JiipldraABEn el drlerBRERRT By jpeted to e
r ecdhembemn devi ce mai ntains the chanber at a pressure
bel o e | ¥ r u |
suis g Reor® fitfack b cBH fzch| R Gibebhed Hnich M e auid
seﬁﬁb%@@mbnto a frozen Iqu|d substance portion ("FLS
PONfHeRdin )h saird Pédﬁ&tloﬂV&méé Fchttaihs e &aﬁtb%ﬁbtaé‘ Rssure below at
use e
Porgashis wiEcediprares 26 1 T suBiEtRe (¢ Srteche dgected liaui
surshibstencertd separaie)istd asfvazgn liquidnstdstansa @onion FLE portion”) and a first
|nJ : : i sOWS the thickness
9%;5&%% (?lyléj? ”%%aé‘%f‘:@[“g%mff Horﬂu] e controlled. 2 1
An thagd prausﬂ, the |sS pdrtiomis aceumutdted as 2dayenpre theiaelledling surface and
r aleBn e&oawyﬁaﬁqh@cd%e&eﬁnosumﬁcﬁm Bhd %t & @&%h@ﬁeéuows the
thlckness of "FLS portion to accunmul ate on sa
surthigigss ofthe J@Me'a?fﬁ?ﬁ%‘f%%o%‘ teiPgicREEPIPR: ¢l ai m 20 or
21. ¢l ginmagpakatughier ehimedhia Eifin ROJ vherdin theCritsl@N$BAVEYNNGR achieves
condgnsin devi ce
subs antlaﬂy a monolayer thickness of FLS portion to accumulate on said surface.
22. An apparatus as claimed in claim 20 or claim 21, wherein the FEL portion is
condensed by a condensing device.
23. An apparatus as claimed in any one of claims 20 to 22, wherein said FEL is removed
from said chamber.
24, An apparatus as claimed in any one claims 20 to claim 23, wherein the one or more
injection ports comprises at least one spray or atomisation nozzle.
25. An apparatus as claimed in claim 24, wherein the nozzle or nozzles substantially

determine the size of the FLS portion generated to achieve a pre-determined particle
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23. An apparatus as clainmed in any one of clains 20 to
22, wherein said FEL is renmoved from said chanber. 24.

wa\oapaRsat us as clainmed in any one clains 20 POI/NEZ205M00089

23, wherein the one or nore injection ports conprises
at | east one spray or atomi sation nozzle. 25. An
appsigatus as clained in claim?24, wherein the nozzl e

ggr t Ioélﬁt! H%%% t @*petdgr? lg'@%?rgasgée%nrb{] go ff%eyvhfrﬁgﬁﬂe pressure reductlon

pardavicedsa gas e@guatian papwar at us as clained in any one

27. Of A:A A iBatadad Qaifred iNBE/ (ﬁie%f%ﬁﬁn%@@%ﬁn\ﬁhérgqqﬁé écf?ﬂensmg device

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

4,

Vice'ls a ﬁas evacuat’i on punp appar at us
cI dFﬁ@QOlﬁﬁcﬁJ 9 ®fe of clainms 20 to 26, wherein the

Conﬂe&k&da'ﬂeﬁugﬁé/blﬁlﬂwddﬁn anEed s1diaid o RI27C AhbiBin tR@con%lénmng device
appar in any one of clainms 20 to 27,

at us as
\/\hé?@?‘?{e‘fwgh @6?78%%@ 'ng device is cooled with a
r ef An gepadattis a®Blainfed inpppoad oisclaims @Dao a@dvliencinthe arlectioh surface
FL?{]&%}I%O%&% o?sa cé!\ﬂﬁh n](g)ﬂnéaf{qﬁnecfgllévﬁﬁé ﬁgﬁbfeg%f chﬁovmg endless belt
corppafjgirationg amuamgleéﬁ@lleé@@rm the dionen @qw%whﬂanca pprtigy to slide

angdves ioth fﬁ@‘bﬁé bﬁﬂrﬁrélhj%ctfdn%ﬁél d Vitstiiry tﬁég/bst ance
ortlont03| ectio

nore in
po rATs BPRArGIIB A5G ﬂ@‘mgr‘%\;‘?{a'r% G )A(Herﬁlé‘p‘g? angled é?fc?rﬁ%é’ébratmg tray
i n intladen eX@ducshdriation stitfeceangl ed tray and/ or vibrating

.t a4 ra‘flcgg 3s %lafn?éjcu‘r“l (fianfnré (N'h%l%ln tH @éﬁ%ed f!'h ?10n S%ﬁacg d:omprrses

appar a e as el ned erern ere
fr mpdytejraflgmeﬂw@aeélbﬂiﬁ)r ses poI ytetrafl uroethyl ene

( PT;EELppeﬁ&us /ée GRRRH 3h Ypy Jfe OF BlaiRE 2b rio %ﬂévﬁ@n"elrpfhe layer of FLS
clains 20 to 1, whereih the | ayer of ortion

up dIPTEOR ltPO&ﬂalde“ét”PHH“s'ﬁHFf?%'é qXBOSéQ o &dipating ﬁ‘eﬂ'é%ﬁ lidp conveyed
rreaavwayars)m the lofie GPMYRYiBEctRYItE.r om t he {Jne o[j nor eI .
I N ction or rat us clLal ne | | .

50 APt Qe ARmhRE AR 0 hfir fiBshe dlp@aflel iduces
sutﬂUbInaatloomfdhe Fh8 peri®ndayer iupon Isageun‘@q@dn ferai d ssoorfda@@porated
tof B ReEL es‘EIBngn &?ﬂ?&rﬁérﬁdﬁ{b&u&d ("SEL") substance

UC

portlon an aratus as clained in
cl AmArparaiys %ﬁ %iﬁ'megsn Cm?%PhC'@'H‘e?% é’ﬁ?reﬁ‘gthﬁ@%tﬁ‘gl ngeghgds one or

Or A ceRBibfidt io0Mhd folloltihd @hér@WsBGrcG@ehﬁé(-r&Pllﬁrﬁ@S halogen lamps,

infra-red | hal o en | a can | anps,
o P niEent BB LA pEg: hedl SLERT Sitece35 A
appﬁmatgmtmsas:blalmmldn chint Baibntl8ith 8%, whiesina prbduvihremevai device is

pr Ogﬁgéy‘e%jr om t %lth@ﬁpgﬁfr%ﬁ ﬂzél]%”gé(t%q glg ermve talpgt us

as Al aiipetaius af eipieshipgaimgfe mapieinthe pmdu@tu@moveé ﬁ@‘(}%ﬁ is a scraping
de\/rhé‘é?lsla%d,@r §§F@ﬁ;ng%é§a§ns and/ or a brushi ng neans.

JONEI T R N N T e
t hecoptaoduled sidrfaee @dth tieengloduot eerddneand mamles theqdrbduich eff the surface to
sur{]g&ﬁlett 80& he outlet port.
An apparatus as claimed in claim 36, wherein the brushing means is a rotating brush
or fixed brush which substantially contacts the surface with the product thereon and
channels the product off the surface to the outlet port.
An apparatus as claimed in any one of claims 33 to 37, wherein the product is
removed via a chamber outlet port.
An apparatus as claimed in any one of claims 20 to 39, wherein the chamber is held at
a pressure of substantially 611.3 Pa or less.
A drying process for a liquid substance comprising the steps of:
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38. An apparatus as clainmed in claim36, wherein the
brushing neans is a rotating brush or fixed brush

wobkioshorebst anti al |y contacts the surface w t hP€TINZ2005/000089

42,

43.

44.

45,

486.

47,

48.

49,

50.

51.

52.
53.

54.

55,

56.

product thereon and channels the product off the
surface to the outlet port. 39. An apparatus as

cl aeltdjm§|nlgriheamu|dmﬂbsﬁhce;l aims 33 to 37, wherein the
outl.et port

D Plta o8 Aol B Baf RS it h pB g0
wheroeveyindibe Aharitie  drgnghehiachbat urdlepa #sawme of
Su br%taﬁrqé {h@'plé_\é & a’s]to §u6’s@arﬂ£ e?i%ér suéhrﬁatldﬁ a%lfﬁé?xgcoﬂé&ﬁ&ﬁ%

of %'P@ﬁﬂ%ﬂ”ﬁ@”?%é@ fra'@ﬂhle %‘lﬂﬁﬁ’leénce cool i ng t he
at UG R Proseds s §lblh’$ddaﬁ1 ﬁlﬁln( A, Qheteth thBilitlid EGbsBarieB &Séhilled from
ch\%g convea%/i g LS. into a drying chanber under
Otiah e uﬁ%pr{oﬁ HPRIslg- 45 to substantial ly

ef fAedtyingyibdesntis daingetidn tihiem4d tol damt42nghérhia the ALS conveyed into
su A drying

or gﬁée g@ g h!afﬁbgir ib g%o%brﬁ gé@mfu?ﬁ tl% an Eh%rﬂ@e 1iqui
S ub%dnam@eom@ss, B¢ Flistedtin amy ene df gleimsd véa%wh@r@mrtbe PEP isyheated

to g Qferﬁdéwure;g?ad[éqt Whyd mgawéat%%gh & diiRd BRAHER ss b2k fRe
4 1 or claim4 %P%econveyed into the

dr )}?’ﬁﬁe@“‘é%'@#'ef‘ksué’ﬁ?ﬂt'a&% ﬁ(f%“;’% 'Wadyh the drying
chanbiging pletesdasitiyinieg ipaocatsof akints 42 weid, wherainythostep of chilling

cl aa Imfu cf u%sttagced' ke V\@%ﬁ%h :3 é:hh? tAlré%dc tﬂéqﬁh%dsuﬁét?ﬁcge from an initial

t erfper at ure gr a Prave
dr yemgerehmmloweruemeramﬁ@ tenperature gr adl ent

Subst@ipRddes 85 Eigmied i HiR) dridads 'cl%ﬁ‘ns 4Pro 48, Wﬁé/rbfr\gatomlsmg the liquid
process as clainmed in an% one of claims 42 to 44,

\/\hét“@?tﬁnqer@héet" epa Bredeierminpdhgarticle S8 d subst ance t akes

pl acerying p@odébi; b$ elbinted ifi eldivt4s, Wherdin e ipebdeteainan pertitie @¥e is
an i |t| Xé@gﬁerature to a | ower tenmperature. 46. A

dr yi @taﬁtﬁq L% nmed in any one of clains 4 1 to
45 A w;rmgqﬂrdiceaﬁ agtlaineg i bleinl 46] wihdreirLihs pasdeterainbd patisle 8ize is

det | e size. 47. A drying process as
cI ‘?Sf‘?é a'??ﬁu C?Faﬁpﬂ(ygg‘éu%er ein the predeterni ned
parA diging psaczes asclaivtesitimdainedd, whbih theprdetsoniaed g8ricldsize is
dryln aimed in claimd46, wherein the
B$ l??@% %E’tzl%bl 8 size is less than substantiall y
500\ dnying 48ocess al$ ylainpdjin anes® dislarisd nted 9| wherbiaianapédy, freezer

Wh% 4dl at«%?q @e(setg%h@&%‘ ﬂ@gge ﬁ%@éé 6 tﬁeﬁ F& ihthd &i5s {i‘ﬁ@:&d

subs ant | yI ng ocess a5 Cl
i n sibstaagee(AbB).cl ains 4 1 to 49, V\herel n a spray

fr eﬁa@rnrg%degsSs@cnamféelnda%eto@c@fnise@attoaso Rér8in CAMIAG &

sed stance (ALS).
5 Hndgyt |"WS dﬁ?ﬁ@ég’éj"‘é‘g Cﬁnti‘?tl‘ﬁétb %‘?Idgh‘ifyone of clains
42 A erying prodees ad claiateidlin claign 515 whader dadkentd fid I athi. r ect

or A ngngg?éceﬁé’é‘é agﬁnew il {E\auﬁw &0} %lafuln %b%?é&glh 3'618% i i is

proce
f | wubstastiafly P°C or less.

A drying process as claimed in claim 51 or claim 52, wherein said cold fluid is less
than substantially -20°C.

A drying process as claimed in any one of claims 50 to 54, wherein said spray freezer
operates in a counter current configuration.

A drying process as claimed in any one of claims 50 to 54, wherein said spray freezer
operates in a co-current configuration.
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53. A drying process as clainmed in claim5 1 or claim
52, wherein said cold fluid is substantially 00C or

WO ews/10843 A dryi ng process as clainmed in clai PCBNZ2005/000089

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

claimb52, wherein said cold fluid is |ess than
substantially -200C. 55. A drying process as clai ned
| N Abyingeocks ab alaiedi ahyoriof cllitfs &1 1o F6aivleBPItAY ALS is reduced

(1 82SLBRBLAL B0l BuERULSEagHfg ont confiigurat on

Foces % any one of clains
50 A dryBw, prodess e plaiszsddn spir ene df clened1 t@pfe?r whersinithe ALS is

CO- CHUERAL o S B4 gidF at i on. 57. A drying process as
cl aci%rrec}%l noan E,orne of clains 4 1 to 56, wherein the

ALS i '”tgélﬂ‘BRf’éﬁi ag glalnaddnpey enes’ slaias Hloi §7s WRerelERIcALS is

tem@?@teﬁrpaeurﬁ&qcam@raygepgrawocess as clainmed in any
one C

: d
£ o A 0isgaforegs ds Bl poime 5l dubdd. albster sekbb Rt iR
onegastsolid aepagatidn tevice.57, wherein said ALS is conveyed

DHEAI ?{g‘n‘g%ég\ég %?n clg ér?e?ﬁﬁle FnPéo g\@gre v\lﬁ%ﬁcﬁ %fér\#"%)élﬁ 38§e€r§t§onad%vice is a
sepfé(?'ﬁﬂ%r is a gas-solid separ ation device. 6 1. A

dr YA 8§ing"P6RSES a8 lafdediiBidim 60 §|4 cﬁélmaﬁowhé!\/éiﬂrtﬁé thséé'pgrated in the
Qn dev

I
el ST R e S SriLie e Br Sl oa o tsa UMY step.
t heA dahgpepesa e dainedtinelaigast sallain 62ewheraiions od eioreneacuum
rﬁ%}olr’ BI?‘chké‘Q%/Gcgések?%ét&vQ&{ Qkﬁg @éne@?le{ Jhduq%ym% chamber inlet.
cI a‘} ﬁhngprm%% paflaineg in mecvr@u qﬁ clarms &ft toresy whergipipgparated solids

and{dpf sAl Gad- Q&iasseeérst.&f&%efen%aes\oﬁﬁmmfbué\E?.@y&hﬁ]B@r
outlgt and a dr chanb

o1 G o At Ty et Gy 4 inEdgBhargdae vacuum of said
whameiumaeayiag elthnt@lr istsedtasdn & priedsiga gedaicidndievice.
SRR o dIEY L 8BNS o S WHERYF AT GIREREY e pessur

rocess as cCl a n any one o
1 tred@ion dpniedi substrntiaiyc@f@rmiofo neiprg Hgaamghume@uya ordess.
ch mfng' proceb£as 8dinfy |@CIQ|H9§§ Wh@reﬁrﬁﬂé‘ %élﬁﬂw qeMLE 83{ w@(irressure

process as cl ai ned |n claim6 wher el n
acedisicn Bateishyine FRO9B cbSsiaBiEly FOBYIOR e gretass Hg absolute

subﬁésa_;ntg aIIy 600 mcro neters Hg absol ute pressure or

I i NG ¢l ai [ I, , .
und G RGP L IR B IR B PR Tl Erdesar s '
dedooeeyed viara gumiace.ange of substantially 200-400 m cro

mt@ﬁ@gb‘%r&%@éé‘&l& P?r??r;if e P g’l?m‘% ﬂrt};'&aﬂﬁ’ér&ﬁ SR A3 s

one o erern sal

'ALSOP?YQQHWaW%UHa%rface 69. A drying process as

cl & @M gipfocRBY ada&IRbY ircigii e, fhdrelrOsaBibraliey Rircs Bieibrating
ALS is conveyed via a vi brati ng surface. 70. A drying

prd@¥ss as claimed in claim69, wherein said vibrating
surA drgiagipsocasy adelaitieddn ¢laiany69 or claim 70, wherein said vibrating tray is

pneumatically and/or mechanically and/or electrically and/or magnetically driven.

A drying process as claimed in claim 70 or claim 71, wherein said vibrating tray
conveys ALS through a temperature gradient to substantially effect sublimation.

A drying process as claimed in any one of claims 41 to 72, wherein a vapour produced
by sublimation is removed from the drying chamber.

A drying process as claimed in claim 73, wherein vapour produced by sublimation is
removed from the drying chamber by one or more condensers.
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7 1. Adrying process as clained in claim69 or claim
70, wherein said vibrating tray is pneumatically

wa@nasnoes2aechani cal |y and/or el ectrically and/ oPCT/NZ2005/000089

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85. €

86.

87.

magnetically driven. 72. A drying process as cl ained
inclaim70 or claim7 1, wherein said vibrating tray
C O\ dyghlrE ekt ao dgimeal it emlgp@’feadfktra@ngaaﬂimwmrem the ALS is heated

S A P O g e
vaﬁ@mperpﬁwG@é@anubsmbﬂlallmﬁémsulﬁmaMVed fromt he
dr YA B9ingpReHSE as ddimed idlh) 6]‘% cﬁ 2 QWSCW%%%aId‘}emperature

clai m %‘% wher el n vapour produced by sublinatio
r erB5RUENtiS RYRYIHRDYRR $HRIOCIONASer by one or nore

co nadenysrg IpBoCcBEs aécldrhjédﬁﬁclﬁrﬁﬂ'mi‘ meﬁa‘in ﬁr@eﬁm@ sdﬂrr@ﬂy a®Mra-red
heat

f |
Ceruad Bpdedp ATl e b apirdiyg Bighmiaed
dr YA diying ipmﬂ@& asgainfedtin ameoneafplainag 4/ to 7@ wligreintatomising the liquid
su %Bﬁgﬁdeaédh)évgé QSFetdéteﬁHI%d Eﬁ‘frél? Qrze 76. A dryi ng

process as clained in_any ai s 1 to 75,
whe't @VIRILEGEST BnplRimedit ea'gr%ﬁzrrv@ﬁre'n e Breeeieére@e%yaraﬁe size is

eneygita®y 660 urhor mdrdlr yi ng process as claimed in
claim76, wherein said ener%%/ source is an infra-red

eni #1ViRg PERSEST S dAEedin dai & yharidhe Riedpieginak parele size is

andés!éﬁhéiﬂsdb@féhﬁal@%@b?l‘n 78. A dry| ng process as
cI ned in a cl aiL s l1to

rgringﬁr@ﬁ@g/ 78 g%”run g@gg?%ﬁ@'@r%%mea,@:eteémmed partrcle size is less
prerﬁ&t@bmaﬂﬁéilymopmcl e size. 79. A drying process as

in cl redet erm ne
L g Pt b Rpa Moo o S5l P BT Whsen agefriopyation
dr ywystgmps emplegedis nadirtaimed Si at adéraparatif beldveiteeuniediib @emperature

0 SRR AADER 1B h Ga<echl&8nd:udnBPich Ao DRARHRIL it

G process ag I'n
mh@h@“hmthe predeternrned partlcle srze is less than

SubSdrfing lpaicbys e?socs?arm@u mBa?ny dr\e@r b!lhi'ﬂﬁ; A8 8eSeheddin &lprddied

| Cprles s ety B RS e gt GoraRteaA? e dgeid guibsiance.
t empeapphiatus fored aning peocesy fech liquid suizeInaé béraprtitg: NQg

”%ﬂ%?o%rser aﬁgﬂr{‘%gﬁﬁgﬁ%@ﬁf&"@d i&g t| on device to the

uumnous yrhg process as
cl au ¢astpricapally ob geoling tee aiomised liguidosuBBtance ¢Ales) rfo anitiate a phase
prggjg@e produced is substantially reduced |s free of
Cco ared to the |iquid substance.
éroarqyg apeble o FYNRYNG G SNt dryng Pféﬁrmt(frﬁa'ﬁs’ﬂﬁﬁ@evacuum
Comardnsrgygsou&ﬁ qabalile Seheatingald ALSfsoalsabieHbiidsuBlihatitni ghd freeze
a cool er capable of cooling the atom sed

tan
G"nd; gﬁ%st ance (ALS) to initiate a phase change, a
cora\peyentorccapetm ef wilediogtheydried ALBe ALS into a drying

ahwaag{pl gag{rn a WA Blocdll RNGLAK ﬁﬁgutellr@am@é%ﬁ a chiller
fréé&aeb ebIrQ? ?hj”m%r?d "QU'QOFlFteEﬂ"é‘? f&ba@’! én't!ﬁ' iegpeetyrentp a lower

t hesnelidr&treAb Brovided prior to the liquid substance atomiser.
An apparatus for a drying a drying process as claimed in claim 84 or claim 85, wherein
the apparatus includes a conveyor capable of conveying the ALS through the drying
chamber.
An apparatus for a drying a drying process as claimed in any one of claims 84 to 86,
wherein the apparatus includes an energy source capable of heating the ALS via a
temperature gradient while it travels through the drying chamber so that the

27



10

15

20

25

30

35

85. An apparatus for a drying a drying process as
clainmed in claim84, wherein a chiller capabl e of

wehioshos2ee a | i quid substance froman initial PCT/NZ2005/000089

88.

89.

90.

91

92.

93, !

94.
95.

96.

97.

98.

90.

tenperature to a | ower tenperature is provided prior

to the liquid substance atom ser. 86. An apparatus for

a deybagtae grayaiengcawgw@etsgabmﬁat@nai med in claim84 or

cl a t he apparat us incl udes convey

e ap gpar?tUE fng qrﬂ%%i\@g CFWPSH ghcltamS ,r\g;hq.{am the temperature
chagradient Bibstaifmligmoeveatsuy fubstaatiadly ynninigisesdiept dgmage occurring to
Pr aREABSAs [©Of claims 84 to 86,

wherei n th(Iet%l’g]ééayqufzillrtoH@1 @E%F&ﬂges an energy source
cap“dbﬂ@%?tuﬁ@&tai HYng REOCASSAS, flaimedtie AP P of daigsdi tor@B, wherein

whi elt@mkstngﬁlﬁ@ﬁtﬁﬁcﬁsdbbtéﬁé&&bhteb@s Q b@d@&rrﬁiﬂé&'ﬁ&ﬁlclé Qizkhat
the supl i mation. 88.

6} adl ent can é é 8

et o 24 Figone rBedamas in SAER 1T Keresstomined
V\hqraalcna snmstsausm@rmanyﬂam i echinet  substantially

preyent s es _hea

ub d
* oc U FRPRY q%'s t%lr ﬁZerALgSp rgge%/s asp%@@@é T H7IBL "‘?ﬁrrge%gﬁ'ﬁr%%‘il‘?termi“ed

89. paAmleeqmsﬁseﬂldnmubaamlayyﬁ@)mocess as clainmed in

any 0 atom sing.tphe .
An S{%ﬁg% rlg\gleesg g CEA:rgl (Z n cI%l]m 4 \Agng?eth E\eé)redetermmed

SI ma lg@ssmanaplpmaralallgszcmqnna drying process as cl ai med

| s su a%.?s foi"?%%r&%%s BE %Q%eed' g] ﬁ? %8{ %% %43('% 6$,ovyherein a

a @pgﬁyﬁ@emm&l&‘w ageplctgas tpr@ﬁecrtra Rbps¢ cha@ge ofihe iguids intie atomised

pr q@gﬁ@gmtm (pgg)tl cle size is less than substantially
92 aratus for a drying process as

a“rw&are\tvscfpw dvig ProgRes &1 rlaimed inhrlailetd ipielsaid gald gas is air.
I eS!m dpparatadifos adryin@pkace29)Bs BRIM&Bin ofMimaaB&T @4iks9d, Whedein said

dryi r.oC imed in any one of claims 84 to
2¥:° &5 3%§€$'¥3)L(?P@8§%r ut|I)/| ses a cold gas to

ef fAecappargiatoe aodmang; @raebsd he chintid id<cldim 93her @4iendE &herein said
[iquid su st Al 9 apparatus for a drying
prg8lg§§sés e%ﬁ '&b h’i'l%]lyaé?ndgg wherein said cold gas
i s Afi appa%us t&naamm’ processfasrclamdd yh agy qmeouffeMmam to 96, wherein

L ATFAR, 5 S0\ 83, 5608 0T B B4y St

dr yBYige-pr ocess as claimed in claim93 or claim94,

VmWn%pBa@ﬁJsdoﬁ‘@H@m@ PFockSs é@&&nﬁﬁ%cl&%’% ﬁ&geﬁ{aﬂg¥ vacuum created

ar at for a n
oi Y e reesify, PEEGY YRvice s Subpansade BO ee: Relare Ho absolute
vaptassurefor gasd vacuumous drying charrber is created by
a ﬁ%%gﬁg{aglgrf&dé'&&fng'Broq:gé.[é d&s?clalﬁw%d MA‘H g%r%ilsmta? I){acuum created
vagm e RPesuredagtionisevipe ésis lthaeranefﬂ gfcﬁubahan'@ély 26@-4D@ micro meters

sub@ta@gg,m Erqyssﬁgp mcro meters Hg absolute pressure or
aratus for a drying process as clained

0. 1 AGI SRR Tor R D PIoFRSS 7 AT PRy torsy slefes 64 o 86, wharein
pr es8ifl LS is eshveyddoria alewiatify b@rfdcs. t he range of

01.SuRﬁtaaplE) Fa%ljsl %r %\Ogrylﬁg %rcgp:e%s asmfalme§ in claim 100, wherein said vibrating

102.

103.

104.

surface is a vibrating tray.

An apparatus for a drying process as claimed in claim 101, wherein said vibrating tray
is pneumatically and/or mechanically and/or electrically and/or magnetically driven.

An apparatus for a drying process as claimed in claim 84 or claim 102, wherein ALS is
conveyed through a temperature gradient to substantially effect sublimation.

An apparatus for a drying process as claimed in claim 84 or claim 103, wherein vapour
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Hg absol ute pressure. 100. An apparatus for a drying
process as clained in any one of clains 84 to 99,

wob@sadnssai d ALS is conveyed via a vibrati ng BCF/NaR®5/000089

101 . An apparatus for a drying process as clained in

cl ai m 100, wherein said vibrating surface is a

Vi ireduced By avblimbfien id\tedpwal fbmsthkodryiagdehanbgr (By06es Sr more
as clained in claim10 1, wherein said vibrating tray

i's Cﬁﬂéﬂﬁﬁﬁ cally and/or mechanically and/or

105e| dat appaadtlis/foandingng prageestascadimed d ¢leien1 031 @Berefnsaid temperature

gf@gécg%%%l%g\?id%]&%{; %}%E@;S%%@'s as clained in claim84

S I's conveyed through a

1061 erfppearparatus fgr adivinaracsss ahIeimedimplpin 115 wherein said energy

sulbiBtd Sinfrd-Pt erfifing RBAESAMBorfaOhicR-WEw dhittiRg A6RESaBor an
claimed in claim84 or claim103, wherein
vapBlipReRiced by sublimation is renmoved fromthe

107dr WA dging leharlesr whjcharoenptisesyor e condensers. 105. An

ap S i cess as clainmed in claim
10%%6\?\’}?&08{)%&%%\@%%@%&? ture gradient is provided by
an sevéiallg devier forredugiag tharpregsprgriaseld chapbed, dryi ng

Pr QGRSRADUGAPoNBRB dicdRhiPed @Rd Wherein said energy
source Is an infra-red emtting device and/or a

mi &heaherHcedaPiadie 2eiPPR 82 H8Y-or an ohmic heater.
107. A drying chanber which conprises; a device
capable of vibrating a tray, a suitable device for
reduci ng the pressure in said chanber, a materi al
outlet port fromsaid chanber, and a heat source
adapted to act upon said tray.
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