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PROGNOSI S PREDI CTI ON FOR COLORECTAL CANCER RELATED
APPLI CATI ON This application clains the benefit of New

wdadead7ansksiPr ovi si onal Patent Appl1cation No. 5424BRE2006/001428

filed Decenber 23, 2005, which is incorporated by

reference herein inits entirety. FIELD OF THE

I NVENTI ON This invention relates to nethods and

conmpositions for determ ning the prognosis of cancer,

parti cul arly col oAdwéat exchzreier miXiAg Rajistamt -
Specifically, this invention relates to the use of
éﬁ@@nfdnﬁﬁmm kelatgs te athaatienrhangerenpingsysiem, ose of a heat

or, prognostic

e S Bk B R B R PR TS, o
cancer (CRC) is one of the nbst common cancers in the
devel oped world, and [ts incidence is continuing to
i ncrease. Al though the2 f I080| or ect a
MRGR! afd B%H%ba%ﬁ%‘iﬁe‘? hpaﬁﬁﬁd&‘ﬁgﬁs%é‘r@h‘:iﬂ?&'ﬂﬂ bitant that the

studi ed ecu ar events i1n uenC|Rg e
tcpatmttbaiweancreashaatﬂ |fkhd\33mtcofs astgreairas spcmsrbldz €¥le contact is

[ Th d
Uil BY dbiiliencs anBrEMENGe 3D Srbbiatrd by Gieagee o different
N SSABE ndkin Bhéleh‘lerﬁ@s ObuditadRashsad anheBf ‘tr‘éﬁ%fér%Hrrabﬁ?lof these

treatment. Unfortunately di sease stage al one does no
Sresatianschiednixeps aig wsuady comhined with Hfent exablangersal
patients. |If patient outcomes could be predicted nore
accurately treatnents could be tailored to avoid

wogmsat nuestidrieg cbﬁtblmtt@sdcﬁ&hix@%jah@ heat éﬁéf%ng@rrs are known from
sur.ger

iyer tre |%% patients who wou be hel p by y

%ﬁB"elng{ ?ml&)t‘é\/%a%/%@@ﬂ] ﬁ’é@@sﬁé ﬁd@ﬂﬂrﬁfﬂy of cooperating
I i t

:&;%éﬁ'{bﬁeg %ﬁhpé(tﬁﬂgﬁgelggf%c%bﬁﬁgl on S 'S'gSr 0 eiorﬁs% o*r more static

gmxmgnﬂlememgmanhullar spaed ssmouedmgl Mettebersarmf a shell tube. The

prognosti c formation (2 M. croarr technol o

BRI SPefes ForBh PPriTRS GHnBReens. o e AESbIce dTanster of heat fo
%\'na.lsﬁbf'rl S MbcSIINRIHNGETY Eeth ogﬁrh
out come. Thlﬁg %1 roach Xﬁ?s eeﬁﬁpraﬁﬁbﬁé& ¢! éﬁ]v ‘Fr?g{/of a heat
exchangestis disatedaddn YV QRO0REIEET9. but met hodol ogi cal
probl ens and a | ack of independent validation has cast
doubt over the findings (6,7). Furthernore, doubts

A elelvideh forapiddek¥ingf flgidasey fdomtiIRigo frad lﬂéﬁaeh@e Riredi &id/or the
out cone _have arisen due to goorconcordance of

RN fivg yythe ysepleasingle bladkera sekpheevarak kioeks or sublocks
¢ .
?)'iérc@fﬂu?bﬁ 9{’583 ! toHESrA;r c%&?% S’ogn -Sgl?(gﬁt ?bﬁlc%tlgﬁep%bhshed
ciolder eumidermﬁeM/OTbQ%Qs nvention provides further
nmet hods, conpositions, kits, and devices based on
prognosti c cancer nmarkers, specifically col orectal
t i i s. .
S BEOEROMRhE SIMATES byt RIS R i i i e
tengthiof camsntiriationsbetiveca mixerrand deattimnsehambensfhisresults in

tlfled to be dlffere tiall ressed in
HERIP: bt taneera e Peglhtils e, pat shpCElRERLE MRS Thus, one
%b}ed?fof denpreseANiniention i fodd S8Ee ealiPnEMANASA infSre effective heat
natures, conprising two or nore nmarkers, capable of
Bﬁ ce: PR aneihesr djeelsisitardasign: airoersceempachmireriheat exchange
ggg&a t. The individual markers can differentially
pressed dependi ng on whether the tunour is recurrent
or not. The accuracy of prediction can be enhanced by
conbi ning the markers together into a prognostic
signature for, providing for much nore effective
i ndi vidual tests than single-gene assays. Also
provided for is the application of techni ques, such as
statistics, machine learning, artificial intelligence,
and data mning to the prognostics sighatures to
generate prediction nodels. In another enbodi ment,
expreSS|on Ievels of the narkers of a partlcular
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the R statistical conputing package(10,39) , in
accordance with Exanple 17, below. The "pairs" chart

woOoaassasi bed i n by Becker et al2 in their treaCTSB2006/001428

the S Language (upon which R is based; see reference

39) To conpare nethods, use row and columm as defi ned

on the diagonal to obtain the scatter plot between

those two net hods, anal ogous to readi ng distances off

a di stance chart on a mapThéwehtibnshows the pairs

chart gs of top counts (nunber of times each gene
asosdingly; the pessend fvantigr REOVidRs § campact sysiem,ovhichenables a

d [
ﬁ@?#ﬁ? ERcht [Pt bRncZP TSl T3 Koy, MYEE Blaldd to a heat

temhaagwl muxmg system d:canpn:émg)at Iéés)t dnetlme&at e(mhdngelezbne at least
usi n - h orrection factor, jn t omnato
ey B Hite VIS O O Bt SR B FE ARk s i transfer

HOPPSNSI Py @énﬁé&l@inf plﬁ?é“\hhé\%ﬂn eakh el ftkéi%feﬁédﬁ%r ferein after
provided by the "limm"( 1 0, 42) package of
Rieded neies r o LRI, bBETgAleLtEBr CEdaRidPpassa@ef corner,oasthrough

35085 4574 2 8 RBETE B of ASLBHEPAARb o The one

@ merdmmixingdirtiter &erprovided tveithmmiRRgkelemenes.eTie bind corner acts
nol ecul e that is associated quantitatively or

a§aﬁ|$‘fapp%ﬁydvﬁlq Auidhpagsass iieudghbfit. aAkihEQLtSJ@l pagsage corner may
e

g%%ynuc eot | ﬁ@k@ﬁnégnon”aé%e{}vgtp bgféhﬁ’qﬁg The S Hikjds with any other

diwd%\l/brfa Hiyoegh ;passage g;enmrphayllba a passbgdlln@ a connection plate

Bors RE6 el fies itad plote PR igle qopeniorireniogia Baw ayllids in any
PrédesidheCandi8 X oRigaeéd 'tdjﬁfét |hféf'sa'h% ﬁ;“?irﬁcﬂﬁéfc;)i néﬂﬁgy %@ used for

anti bodi es or anti body fragnment
dilﬁ%bﬂg)a fb¢WlQfdiurdsclntq/atQQnaen’mﬂn@iatemrdeeIflwcmmetdhen plate, or

AT SBTRAc e ol By edonlliRlian el o) Sauble” comer s

dizsefasiag therfiiviof fltideas Hiﬁ@%lﬂrdlrédﬁ@nfs Witholu€ AélkiRg the two flows.
sequences, any codi ng sequences ra nents, oOr ag&);( |
amples

Qnrhle semersihry befused far adgmgﬁhwr abﬂwdm ke systeme
?Z r@ﬁér’é?g{/gﬁ%ﬂ‘rﬁg 6@8& %or%ﬂ?é rLH ﬁéh%rtgablsclosed in US

HAS78570 @nal Vi) 99151\9126th43 imneadoawmﬁsesmﬁ%bels‘éutable corners.
sociated with a%gartl cul ar prognosi s, a hi gher

S CUIIETS AkR CPRBRJed o fel8xd Hl?eaaor@sﬁ%m platg, a mixing unit, a

‘i'éé@tbf befehar edt exeHan§éMNz 'W@o%frﬁéj%h@%ﬂ&t&? Pal'h?ds  may be
known in the prior art-to associ at

dfanségreedby dihe camess intv & c;cmneotlbe platdeu'rsumaobdrimtmm plate or if

ofit Prapt it felBl SFTe.T ' Rleaer BRIy peatess s and heat

@QBMaﬁgér heida! foeistahde MitBesr bMPes aof:oﬁh’é@tib’nsplate, but a double
i ncluding malignant tunmours. The terns "prognostic

SPHRLt maY¥  also diagstardwe, progess flbisls| fokva sfidngtunits, éetwo reactor
t hat wh
gtr?g%yse t°2@ée héé@hgﬁé%zse : aﬁrém&a?ﬁﬁgﬁﬁ%“@& m na:e inon

of or prediction of an event, for exanple the

grognostlc out cone of colorectal cancer. The use of a

henBg3lreXChERERT ZPRR)OF #BNeY M ke Meak exshanasi ddates isranged on
e V, f

Bheest bg{rhegzggslaf%e lat1Bhbne goﬂgggﬁM e B JIBESY between

éwo dromphe |cnnﬂiadiicarsplbtesz Ac&ordmg 19, amdithbe altemdltiveirhayghe heat

exanpl es of nostic signatures_are set forth in

$X5hRger zopd S@é,cemd% SRIECHoN IRAteIutEgR AR tasnal mixing

t he present |nvention, reference to "at |east one,

"at |l east two," "at |least five," etc., of the markers

listed in any particular set (e.g., any signature)

nmeans any one or any and all conbinations of the

markers listed. The term "prediction nmethod" is

deflned to cover the broader ‘genus of nethods fron1the

o I Y I L



10

15

20

25

30

hamart omas, juvenil e polyps, polypoid carcinonas,
pseudopol yps, |iponas, or |eionyonas. The cancer may

woeomgsssiated with fam lial pol3posis and rel aCE8E2006/001428

conditions such as Gardner's syndrome or Peutz-Jeghers

syndrone. The cancer nmay be associated, for exanple,

with chronic fistulas, irradiated anal skin,

| eukopl aki a, |ynphogranul ona venereum Bowen's disease

(Uinitt orampay tthel hiedt ex@hangemzdne somdyhdm @aemialgtdonnedfed mixing
illomavirus. In other aspects, the cancer nay

human _papi ..
Egnﬁss-'gﬁjsat § @ depsbanf "@@H@@Q@ggﬁbr@neemayah&rrﬁ@ﬁ?d inside,
aSofi HhE! j FChd r I :
Oxpic o SRt o AORARCENS PEHOST L YRR st
Taay the ehidast opeheat sixoharigenzbrie ke placetsas,a carhbination of heat

rker whose expression js .activated . to .
i fiaiod bR ARRded R pTe olBpibcridts of The pbleasd angicopnection
Iptaterhdoftiasti SichBngSIPATHES Rlatdy infsE YutsiBBCHr BSth of the at least
col orectal cancer,relative to its expression in a
hgtGanestien date(e. g., reference sanple). The terns
al so include markers whose expression is activated to
a higher or lower level at different stages of the

seorerding diot bae; alternateMiBNtwel thse 8 CbFE HonHbERHS Plates be
hi gher or | ower |evels of

of ipnp cells wth

@@Pﬁ\‘ EPapeeiRd ta eRchithanbetaen fox iistanes) twe ok srorgmackages of
[ j lhel SNSRI « at I | de

P8 hORange BIEES bublas A eRelilg!mah it B HegBbafftnat the

dleat raxehange smixing rsystem rresuheat exahdngére piatés, instead may the

0 eptid odyct. .Such differences y. be eyi denced
B-ERE Rake BeBt Sisiacioing Eohes Sl EeSEally starealy orboih
secretion or other partitioning of a polypeptide, for

exanple. Differential expression may include a
ddepeennasiions plalepmayshave Beshapen which anayiecesseritialis square or

CectinguBETa. By Yk | ORRENBRSI TR e e R FTRBEHES o e
exchanger( mixng elem rodubes th@edimedl AsBiffsS)TheOtorhection plate
%garggﬁrl son of two differently processed products

ave 3 secHept Whish 1pavyirepelie sdixingr units heateexchanger fluids,

: e & dynﬁl;iﬁ%tg tt}f’i%?é‘of{]q{h@ét I%%Qt Sﬁéscogpg{;ﬁi%n plate may

| seased subj ects; et Wweén’ vari ous St agés
gl_ane aﬂi&e@tme*rje mixibgtumtls {conaeun?ih@gﬁﬂmﬂyngn?n@@dlmltém@llly or both
sease; or. between ce Wi t [ r and | ower |evels
51 15 B |9t Ane FonrctighRlgisn IAlsFand it of e connection plate
ML dEedohhssted. tos MRGE fé)&ﬁbhgelcfﬂﬂl?&r ’oroﬁro%ggﬁrfﬁﬁcﬁ?'through the
cancer. Differential expresston iIncludes bot
GaEnars @adi the atdeasione canneativn phate veay Havé at kasesné inlet and at

t [[Lular expression pattern in a gene
IRt QLR Rir fifiao oA R RETROR B BRciiBi: ko Basgonnected
artéroaife o ¢ite eohhsctich pRI®NONeEhlote¥s it AL be transferred in a
undergone di fferent disease events or di sease stages,

HHxipg| pait ingidedihe soanectiasy dlateoangr anether sprpeess Thid may be

St T AR mAl HeREnBiSG Ut $Re Bivpd pragess,fids may be

pomihirezd and ofix&ifodethey. in yeRbADtHer onixingagiieald deporiding What type

og a gene, and . ncl udeﬁ tnthe_ roduction of a _

g |f%fgm Bk PBM%'Ga'eafeByt SrilUeRp, 258 RASSINGr Thsy epnection plate may
O L ar i |

L 8OTSRS SHEN (3140 o r v

tfpeaolcdpped chahoel andhapbther fmayrbe a mixing unit surrounding the tube

BE RSP SRy SRS bR afermin iy thy connector

i ncluded within the scope of the term "expression”
Anot her exanple is the binding of a binding |igand,
such as a hybridization probe or anti body, to a gene
or other polynucl eotide or oligonucleotide, a

pol ypeptide or a protein fragnent, and the

vi sual i zation of the binding |ligand. Thus, the

L Y o oy e o
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out cone, includes a prediction of rel apse, disease
progression (e.g., tunour growh or netastasis, or

wdnog/oresi st ance), or nortality;4a positive pregnsEL®6/001428

or good outcone, includes a prediction of disease

remssion, (e.g., disease-free status), anelioration

(e. g., tunour regression), or stabilization.The term
"proliferation” refers to the processes |leading to

|p1m:hed~axrbdummhe (o] 3 mmeamxm@l Unitsiarpeigedintemally analaiteast one inlet

one, or, ND r cell grow h,_angi ogenesis,

.%?h'&??{)ﬂne é?HEle rﬁﬁagexehahger fludsn Thpepnnggtiongpiate may be
IRKREROHlY SpABATH KR RS HIBNAEST S TPagt g of e

Feunneotlomplaéem ck, ed., Eaton Publishing, 1997, and

A-Z of QJantitative PCR, S. Bustin, ed., IUL Press,

2004. The term "tunour" refers to all neoplastic cell
arHEMIXIAG Ainits Thhy YeapiditiedMifth HBkinTRElcaieHts. Phe B elements
and all pre-cancerous and cancerous cells and tissu

'maay i hayenwingseffingy ben ethest mixing quemoting aeangetneh’gs the mixing

S8 0 o802 AL, AR A8 SCSTR oot

aped selgicted frashithg goupecaisisthg andtatd tmixers, helical mixers,

concentratiqn Qﬂ? general , | onger probes requi re higher
@Qﬁr@% t- Anshdeft-ined] mier Rlades. smsiexemixers, dynamic

0 t bg L di
gene ale[&ﬁ%%%eﬁéc%oﬁ%gﬁggf@?tor%fﬂ%\gné?ﬁtkcggnws?%si metallic
rfeamneahesmeatcco'ﬁm enixingaupitsinagnte mixingrelsrrints sugh as flow

SR b T A BRpRATO. g unt a1
PRIRRRY BRAENMSE Ihely IRD IfaRFSSERSE of 4y Biigdne élh)? sfainless steel,

relative tenperature which can be used. As
Hastellqy@m Ingenel®; dlosropayaer,v @olyesiar aplastics, tholydlnyl chloride

th fon ¢ ons m) e str ent
\Xﬁ' Ilréﬂt en‘(ée%s‘%?ié%es I e§gg@j>cs AddP? yBFPaqyl"i“f@gal IRolystyrene,
M@xmmet p@lyetbfyleﬁer lpmmnemw)‘ (rﬁé@éd:r@la&ét p@l? ether etherketone
[(ﬁg%&ons are found ., 1 n Ausubel et al

OP%Cq’erW@F'@B%F'&Qrer ol ogy, Wley Inter SCi ence

Publ i shers, (1995). "Stringent conditions” or "high
stringency conditions", as defined herein, typically:
(I'h)e bead| e»chaoger sylstensacemgtrig w]ﬂwdllmbntlemmﬁa)ahave aceording to

e 0.015 M sodi h| de/ 0. 0015 M
B alnaie, SBRitent ol Bbdbel TWaPteh doaits senoscied to for

(iMStaREP 0P &r ARSIALeErhBEs BPANng tHd JEHYY Bg ﬁezﬁl h"f?)'ﬂe connection

such as formam de, for exanple, 50% (v/v or mam
\nlatﬁSOThe/dmevﬁIQfepgésmy&bbumad/f@r]adﬂﬁlveel reatants, etc or for test

Boh B R8s L9764 T 0 0 RESRARLSh Sholave may

@int iInfdctioat pak2 bS; corindcidd @Rl Biind PUsEaGERBIIE, Dthr&RSh
(0. 7ng§é M NaCI 0. 075 M sodi um c?trgat e?g sodlrum passage

ﬁﬁ&%hatswaenaeswe cerm@oedgnbleﬁaseﬁgemme 5X,

Denhardt's sol ution, sonicated sal non sperm DNA(50

ng/ M), 0.1% SDS, and 10% dextran sul fate at 42° C,

vilhehheats exchaaiges Zy€tém fay beSbfadesihdielded or both, or garts of the

chl oride/ spdi,um C|tra %’g g O%fortnam de at 550

FYPIEIWIEL P LIRZEH. We hBgthui thenpystenhgay, b osped in a
n el +Skr n

A PDloaRE oo, P Patie] JCh L340 hecessary at the

system is CN@m"I@edllalafGllmamg( A Labor at ory l\/anual New

York: Cold Spring Harbor Press, 1989, and incl ude t he

use of washing solution and hybridizati on conditions

(e. g., tenmperature, ionic strength, and % SDS) | ess

stringent that those descri bed above. An exanpl e of

noderately stringent conditions is overnight

i ncubation at 37°C in a solution conprising: 20%

formam de, 5X SSC (150 mMM NaCl 5 15 mMtrisodi um

citrat e) 50 m\/l SOdI um phosphate (pH 7.6), 5X

o o A NN 7 o, D Y. . Y A 1



10

15

20

25

30

prognosis is inplicated. If the patient's sanple shows
expression of CCPMs that is conparable to sanpl es of

waaom7resasir ent cancer, and/or | ower or hi gher PCT/SE2006/001428

expression than sanples of recurrent cancer, then a

positive prognosis is inplicated. As one approach, a

predi ction nmethod can be applied to a panel of

mar kers, for exanple the panel of CCPMs outlined in

TEH= présathahv'mﬂxba dlsoirelatesi¢o o hegeerctairgen mixig sydtem, which

nodel .. This involves the generation of a prognostic
dNBRAPRIr ¥t AsHA JPRE {OF VTN [ SYSISTBOBREIPIIBRG  ANe cPbgare heat

ERMBngér AREHS s rrg l%ﬂﬁis aa8 & Igaétrt?ﬁéaté’afcgorpiéﬁ’é Gfhéheat exchanger
usef ul set of ers to generate prediction

gniying wastorfroay demprise niprig thbegtr@ghasger wixiogsystems.

and establishing a treatment reginme, or treatnent

nodality, specific for that tunmour. In particular, a

PRiss thicwE eRERINGSH Mikiag HRteReMaAybe Rtld B cﬁémtt%t's%thess or
to pursue standard or |ess invasive treatnent options.

Aepslipns, wnib pegrations sueh s dé@t@pw of geids etn., feod applications,
AR g A B e, St TR P Ytem may oo

petedead a ceactohose treatnments based on their inpact on

t he expression of prognostic nmarkers (e.g., CCPMs).

Level s of CCPMs can be detected in tunmour tissue,

tTt‘?eSBB?eéHr@)?h\F@ttlohoafsBeretlé’th% a'éﬂﬁﬁhuﬁﬁg%@@é@ - fa mixing fluids,
sanpl es, serum sanples, urine sanp ae

Seimiph @Qmprsleagramsyemlngtm‘tmdeastcdme Gjced, pram*ascﬂmd and at Ieast one

i hclu but jis,n ted to, oli

SpHe Brogita fdid: The s Ty 't s ok AR AT s gaicner may be
treactify Reiws- or'ﬂmd’! hbwh? RREERtAs  babl fy@té épﬂté’m{é‘grhe fluids
the presence and amounfs of expression o luralit
dhaydmvsled nthrewgh catrlesst perel; fdJ’St CIOrBeIy iratou ateéeastn@ne internally

FEFTREE S UL SN Y 6 Pl g svetom
andnaycmﬁﬂlws 0k trarefeesd shroubh b fedstohedisitcorner into at least one
Ther ef mul tipl e markers accordi nrgmt o the present

aXemelyfopRsctsd TP votgdherhang e;ﬁeggn@snr@cebss ﬂwds may
BN ANgNC C

SR iod RN DU S5 (B ihns un. he

maixiedrpgocesy fleidsmay entranbfareddooat oftheompdhg hint thirdligh at least

thenDt del bl e type.of biopsy material. It
&, FeSond) s Rienut Turar Deodissiiasin faPett SHERARSRI gpne or in a
tréH@t‘é”r ZdrfeS Wf APStMES thedht Oéx | Bhixikl asfétéﬁt bTI‘Pé’Sdro%ss may

fine needle aspiration. In cerfain as
iconnprissdiransfesrmgfintesaal h%tee(nbw@@cﬂw%tmough at mst two corners

RCHEER ok BT f bath Sh BrcTBa Sl S Bhsrrring
bihtepsal Hoas enehangdrifliidNBes! tife 8shdction pl@ﬂe' tﬁrodg’h &NBast one first
aspect, the invention relates to a methaod

rgqgmrcgnq@aasf@rw&q gtter@aé heat gychanger .fhuybﬁdoutf of the connection
| ~af

VA8 SRSIIPY Mol oo FRNOSheP Rl bl YA Ueghfifing. Another

atierestticomdye et pbcese compriyee tizheforsg I@demalk eieatoéxchanger

PRI Al R —
Qhe ‘Exﬁ’-?rhaRﬁ@att é)&fh%?lgbptﬂ%ld%r ol fhsol\%&rmégtlﬁn'ﬂi ttehfﬁrough at least

sanple, or of a reférence set of transcripts o
tans secondrassren Acsorsting ts a furthepaliérhative syagcthe, prbbms comprise

ostlc rker i.s one or e.markers liste
Rl Thy S Thedt SERanger RIS 3R 136Etont: Shigtl spmper unit
t he prognostic signatures derived fromthe markers
listed in Tables 1, 2, and 5, or the prognostic
signatures listed in Tables 3, 4, 8A, 8B, or 9. In
further aspects, the expression |evels of the
prognostic markers or their expression products are
deternined e.g., for the narkers Ilsted |n Tables 1,

.
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nmet hodol ogies (8). There is a need for further tools
to predict the prognosis of colorectal cancer. This

wonvErssn provi des further meth®ds, conpositi BAT/SE2006/001428

kits, and devi ces based on prognostic cancer markers,

specifically colorectal cancer prognostic markers, to

aid in the prognosis and treatnent of cancer. SUMVARY

OF THE I NVENTION I n certain enbodi nents there is

g)_f]g?bob)demaltla’tixiog umEt hagst_r@wfemrigdmet é)ftégﬁltr@ab%xchanger fluids
[ renti expressed in recurrent and . . .

R4 ek [Fast apé exfebnaliemper jiikpidhe slernalaniig yeibes

can be used to generate prognostics signatures,

conprising two or nore markers, capable of predicting
thatheroglierssiiven eofbagliments: ofil the upresent inventiani anet deflimed in the
i ndi vi dual . markers . ifferentially.expressed. .
SRR SVRRED Rl et i cespded abRes 38fainday the aid of
THIguRSCUIRSS. THe Pigtfes i BnkaBr Bfe SIMpRSE 4 ilRtrating the invention
conbi ni ng. the markers together into a prognostic
sﬁ%'&@ﬁpg'mlblﬁ Sy di ng for nuch nore effective
i ndi vidual tests than single-gene assays. Also
provided for is the application of techniques, such as
statistics, machi nBricédescistiorpsfttheidea@ingsnt el | i gence,

d da{a mlﬂrE%to_t e prognostics sjignatures to
Jesuieal ¢ b cariamaticaliaBhowing, are: Abemalivedpkemple of a heat
EXPr e5Si O fbr PixifdSySRAKEF thehvaniR L i cul ar
prognostic signature i e tumour of a patient can
tHiguren2 agplshewing a bimplifiedi sthematiodepresentidivar ofi aeconnection

the prognosis. [An certain enbodi nents, the expression
| evel of tqj%tséncgrtﬁ%?%"e@iﬁnbe establ i shed using
IFi§URES I AYis "EHIWAG - a s dtivh ﬁ%t@gkgvgg F8Gr CoRhdls for process

reaction (qPCR), or inmunoassays. DESCRI PTI ON OF
THE FI GURHRIdsiheat ayelmngsr fluidsietscri bed with reference

t egi fi, ' f..and with reference to
tlﬂgé%gur e'g Sﬁgﬁ’%ﬁﬁgﬂﬁ& P%‘S%@é)f@eegi cts a flow chart
Figuien t He shewimede timeugh aseagdeerig. t he prognostic
L, nat%res from 149 New Zeal and (NZ) and 55 Gernman
?—lﬁyrec | orlBENAVINGMEKIDIG PREJAGRHAPINGS. New Zeal and RNA
TGP oL BnBUBIY £upERId SRSt | de spotted
arrays, with a -gene signature produced via | eave
drigureud crisshowirlg diadthen alte@EEVE, exanchlé lnfém heat exchanger mixing

independentl%/ val |.dat ed Eé LOOCVﬁési_r}ﬁ t he 55 sanple

DE data seV/S'R0O RMRNUAR FTEOIRE MIUWSHPPE- zed t o

AUy T i %sah ' | ; ixi
ST o ST Mol IRRB S0 o n g ifer micng
usi ng t he S\Btamahtheeinvertignhavingdbgiconsectidtaplates sfdcad apart.

S} .sease-free survival ti wi t.h patients
I8 4o %5 P ERTGRI. Shobile piBonsetRniaie HENing Sindle corers
recur r enceindethroligHgadbagecdpegs. si gnat ure on 149
tynmours from NZ patients; b, using DE 19-gene

dilgwa 1t e iprschsmatieally sshowshoDE gennestion: plate Naving an internal
prognost i 1 . alidated on 55 tunours from DE
patients;qﬁéwggﬁgﬁ%§H§Stic signature validated on 149
tRigoner 2 f rio nsdémuticatint showing ah uesnnetion cplatallrivirey an internal
usi ng the Io%-nank test. Figure 3 depicts a .
Kapl an- Meit8MPEARY pevicegson) to 2 internal pyxipg unit ne

H | . | . o]« .
FROrebRs | a8 senanatibah thiind A1 et iy [ithafihs an extemal
on NZ pat itemper devibeSt age || and Stage |11 disease; b,
using the 19-gene DE signature on NZ patients with
Stage Il and Stage |1l disease. Figure 4 shows the
predictive value of signatures of varying |engths for
prognosi s of colorectal cancer. These signatures were
derived from1l0 replicate runs of 11-fold cross
val i dation. Each replicate 11-fold validation run is
i ndi cated by the various dashed |ines; the nmean across
replicates by the bold line. In each fold of the
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prognosis of colorectal cancer. It is to be understood
that the term CCPM does not require that the marker be

wepewioissionly for col orectal tufours. Rather, PCT/SE2006/001428

expression of CCPM can be altered in other types of
tunmours, including malignant tunours. The terns
"prognostic signature," "signature," and the like
refer to a set of two or nore markers, for exanple

g, 14 has snhemaatmallym\mmgemhektaﬁalamng alrivvbhiécted to a
the determ nati I or predi tlon of an event, for

exanmpl e t HOTHFEG W@)Q ate aBE,tac‘b' rpl temmRaTng deviedincer .
of 0
TUUIOSTS D s " PARNCHI <FIG, Hhf"doRaOmiltRE STERAGRS extonal
for a nor dempisvisg davis eannacted\bma lconéction glatepl es of
CCPMs are set forth in Tables 1, 2, 5, and 9, while
non-limting exanples of prognostic signatures are set
forth in Tables 3, 4, 8A, 8B, and 9, herein. In t he
cont ext of the present tl nvent| on reference to "at

RIS Y AR et B o o
afefining randk avisudlisiige dhe Tparts esimther BEALC ldxeRanGah @ﬁ*rxrrigs system
ﬁC@Pgﬁd to cover the broader genus of nethods fromthe

NG o Gng: aligrnatve pabadireenkal fenpresgnt invieptian. The system

[ e , b 0
S HRCTES, AR Sy S e putag e oo a2
nriestion rplahae2m sepredeiiiyr ai cpnnrmu:trsaqalaterheT\hreg tfer imstance an

IBEER iy, DRE B dhEr SarshpeshG S8 0se o shat. Lanasation plate
b hest epermdl Q@ﬁrﬂectrbﬁs@%?’fﬁi%@'cﬁ'sa@ﬁh@éé eﬂaa‘&%rﬂe "etc., for an

such data sets consist of nmeasurenents of ge
@e@mat V"Xlﬁgt uRit ufer amexissnakiemperingndericer Derfor additional heat

t e nts, for. which
G P ST el EH 1B bisFghobr = bllnddii Gonection
|p$atlen2mmha§ltxblnnered¢| ﬁ)rC@d‘drb@nalSpﬂ)de@s(ﬂdrd§| ?éé?dtéb{tsaor for heat
| e of unknown recurrence status as elng one of

ehrrast flgidsy Gincheepnnagiion platg b haskat least four comers 6, see
I r d F
PIGNS P+ Whichtarg ekl ol ong or O EHBEHHE 7 6 are connected
o c&b@mpertr;g) device haviegr 2 flont of hdwet éxdhahgédkmwé h@tt sédrein Figure
sanp recyrrent, based on {he neasurenent

& THEREGG Pnls oma bt Betingaposat oierpabaisannashion plate 5
PV ExteEhAY! f

spoe 81l LFFLLER IR pectin LR O Bidatemaive
wEaRedimesh of ther isveotion may the pixowuueits basenhiectedi otk externally

30 AL o SR e S TRE R s B8, ponsrct

wdithsixing etrmemwlsl whichesithdri ariet part or&ﬁe%&rrrg' hmt of ¥ separate
seIectrvrty and "classification rate"

RaH todke addedntethe mixing ynities G@ﬂﬂ@@‘ticpmehé%s of

prediction nodel s nean the follow ng: "Sensitivity"

nmeans the proportion of truly positive sanples that

figurel §orspslemiumgedn($itemhavmmdmhkctim heateo5i havig hfoud different

t est f%p 1rléence that woul d be the 8roport|on

5oTesE S (10113 argpged & sanpgcarerlatrial Comesd in Figure 4 is
e I t

CCBIHd BBfmor, WHREH i BY a8'a SRBLRFIAer YonfiEQEY, (o1 connection

platei Comern HY in Figuredels) attbrclughnpmageecorher hatnegta thate 13 for

recurr [ uates to th ortion
RanotdR i S uhiCSRE iy asschiulh dhradsing Sonnection plate
non-recurrent by the nodel. "Classification Rate" is
the proportion of all sanples that are correctly
classified by the prediction nodel (be that as
positive or negative). As used herein "antibodi es" and
like terms refer to i munogl obulin nol ecul es and
|nnunolog|cally actrve portrons of |nnunoglobulrn (Ig)

o - o - o " o, e
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di sease events or disease stages, or cells with
different levels of proliferation. The term

woOenroessi on” i ncl udes producti dh of pol ynucl eBCTSE2006/001428

and pol ypeptides, in-particular, the production of RNA

(e.g., nRNA) froma gene or portion of a gene, and

i ncl udes the production of a pol ypeptide encoded by an

RNA or gene or portion of a gene, and the appearance

ofitreudl enigingathiectuids evithadnyafisids iimtiesl cohbéctippiagsi ©drner 10 may

For exan‘gl e Hée er mati on of, a conpl ex, for exanple, )
RN PS/BH i WD, Ay sRIMIaCHEN; Piate %éy any kind of external fluid

RIRNVIGRE B iy PRl éb%n'e@fi&? ﬁ%ﬁé %'an Yditithal AR tolos added to a

included within the scope of "the term expression”.

Anixingesysésrangfi the iinverion bSingiengoroier 4 16n Figurg 8 isgdiretting one fluid

SRy A G 1 5. bR B IS Fouh tube

pal amepUt @€ hole &3 Pihat edarls' e Bigle 8dther *Fﬁ‘ay{ Hgnsfer fluids from a

visualization of the binding |igand. Thus,
inighhquripgoplate dpetoroputzofing cooneetign plate r into or out of a mixing

hyviar i di O t c S r r IOt [ on_an
A 9BV o, O R s 35 LB syt
@cchdifCRo ahel i?sdtaﬁtjori.i()jd)mtflé _thiﬁﬁl%ﬁ/\ﬂi?hh_rﬁbll]% Vﬁfs”h?ving a wall 15
expressi on" o e under | ying biol ogi cal nol ecul e, _
fﬁ@gfagﬂ%&%{'ﬁfdésgpﬁhe?m ol doublg gornpst 1A dg directing two fluid

e . h n 1 I- | .
PSHSeSLEN EAFRG) el B6E0E it o PSRl fuiincions t
\wenoectiare pfade yorua Ineising dsystem p@heg flet iofl éluiiar thesugts dauble corner
?Ti%gbétr&]ve ar k{er for#ﬁag(i)e t suyvival w thout cancer

IhERY PRSI SULRIE foninPISYSEependent on t he

predi ctive nodel established are derived

experinmental ly fromclinical studies such as those
figwei Belg showing Exming systarovhavieg ereitnexahangee plates 1 and

BoFAERSPBIRS, \HARE, A AReTTELTY St HAERTE S e

spstent withiryframie f@Differsntabirkirs @fe afaXGEYMd direct fluids into or out
%3\5& ficatjon rate). For exanple a higher threshold

$HECRRRCHON RlgtRsedrd Husi adehicsinegnylti-fuactiomof theanixing system
o vt PHE izRBEYSigh kbon INEIEREsno} ofietop plates 5

spaeed apartewjthinsaifame HGedhdhid fidune igear e syemehdteioe snstance

t he hi ghest nsitivit, ile vipng.a mnimal error )

S PR e ] £t tppeifiodiows of BaadRogams anermee @ connection

bltite IMhet ids@hhAger flateh! anh e hddisy HOIRMIGHY Froft the outside of

those skilled inthe art. The term "™ ong-term

the gpragctians plate ¢or heatienchangasfpdatet inte they coahedtion plate or heat
i s, nore preferably for at |east 8 years,

%gg}?énp‘feerfpg%ebl y for at |least 10 years follow ng

surgery or other treatnment. The term "mi croarray”

i:efers to an_ordered or unordered arrangenent of

e’ d Galpe AP Are pleseianmaticaly nfasentatiensi of diftergnt possibilities of

i a . . . .
Rii8Rg IneeRhal by SR by siBtely 5581 o the invention.
20e2¢ommestioar piate Bino Eigupe THE Hs odq@yped/ wiﬁ@f‘@ﬁ%@dmers 11 for
Eat on Puqy}éging, 2%%3; Gui de to Anal ysis of . )
FPRRLEING:Lies to ah guiside gerice. Which sqyld begarsextemalgoixing unit or
a8didse b rgYoel - L,

John W ey gHE O By B RRl Bitin s HEATRRAA T er ithg system
pkther vestian pbivg cabhectidnielate igpalsalcaquippear witk two corners, which

i kel udi wi t hout, limtation, single-stranded
BRTHe BEL PR Fomers 8riignto et PestisiecSomaraiad. of one of each.
ri bonucl eoti des, RNA: DNA hybrids, and doubl e-stranded
DNAs. d i gonucl eotides, such as single-stranded DNA
probe ol igonucl eotides, are often synthesized by
chem cal nethods, for exanple using autonated
ol i gonucl eoti de synthesi zers that are commercially
avai l abl e, or by a variety of other nethods,including

o o s . Y LT N
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15

mM sodi um chl oride, 75 mM sodiumcitrate at 42°C;, or
(3) enploy 50% formam de, 5X SSC (0.75 M NaCd, 0.075 M

weadi7msitrate), 50 nM sodi um phosphat e (pH 6P8Y/SE0dM01428

sodi um pyrophosphate, 5X, Denhardt's sol ution,

soni cated sal non sperm DNA(50 ng/m ), 0.1% SDS, and
10% dextran sul fate at 42°C, with washes at 42°C in
0. 2X SSC (sodium chloride/sodiumcitrate) and 50%

fihet cmnemoatméeqﬁ Figure! 1oMis doatipredWwith <6t intdtaaNakinRsBment 8.
nprl 3{2 %y 1X. SSC cont ai ni ng EDTA at  550C.
e

I\Bﬂr@r Bewing éncorrafdion; Blale iRmyhish paenfiow | afdfluids 18 is
sy e oo SAPEOE oy s 1

rigetedaintoi el cdenedttmmplat@ftovmshnﬁegnalotenhp@ndewde to internally

JEPBRG T LA SBRM Titg’ Bow 18wt flaw dRodn Sxtemal flow of
dempetirgd flaRryves Ay eth PRJHE @InridRdshat ng’ ééé 'ﬁgﬁﬂ:} 13, which

conditions is.overni %)_T i ncubation at
Ssonpeciinns @Pomay e froogh dﬁras@ageecomgrssm (Ilse) extérnal flow of

D833 Y B A GE A RSP fon et
dravingOsinglentomhensin Fflirs NSakes eripbrd iRy in tPanlxmg unit or the
fol | owed bﬁ@\/\@ﬁhl ng the filters In I X SSC at about

PPEHRRAcET maebe ised AEFORCliPn spaeY iUt shixing. An external
i Ui 1 h

nece s%rlygg dggﬁg‘%gg?é ac oc}ﬁéh?é‘% in A ﬁr 22 aé‘ﬁd{‘rf'gure 15
ammlxmg uniitk2d. equipppd adth areexibridl demppes eletncemzent i on

wi |l enploy, unless otherw se indicated, conventional

techni ques of nol ecul ar bi ol ogy (|nclud|ng r econbi nant
(RO} [iRS InjeblicH Qéﬁé’bg%{ay 5§|c|onﬁeé’tje8% on%”& .more corners or to
bi ochem stry, whi are wthin the skil ear?.
S'un@rprtf@@fﬁﬁlébé@far@rtﬁwptlm plade.flolAigurient 1 bedl1|2tm'eainjec‘£iaon port

C ni.n abor at qr.y. Manual d

Szg, {blngm%’ct%o r?oé %83{94 §|ure %gﬁgws(ﬁqugcﬂ dlﬁjpgﬁen pafts %‘3 connected
SYorihene SideMF £58bhnedidn. pld@Stij eﬁ@ﬂ%d@?h'm@*bé ¥ofinected to a

RJ. Freshney, ed., 1987, thhods i n Enzynol ogy,
R@H&F’éﬁﬂ’@dfblc@§§3e $¢RN In fHigukasI6 OF 7 Exper i nent al
I mmunol ogy, 4th ed|t|on D.M Wir & CC. Blackwell,
eds., Blackwell Science Inc., 1987; Gene Transfer
Vectors for Mamualian Cells, J.M Mller & MP. Calos,
eds., 1987; Current Protocols in Mlecular Biology,
F.M Ausubel et al., eds., 1987; and PCR The
Pol ynmerase Chain Reaction, Mullis et al., eds., 1994.
Description of Enbodi ments of the Invention In
col orectal cancer, discordant results have been
reported for prognostic markers. The present invention
di scl oses the use of mcroarrays to reach a firner
conclusion, and to determ ne the prognostic role of
speci fic prognostic signatures in colorectal cancer.
The m croarray-based studi es shown herein indicate
that particular prognostic signatures in colorectal
cancer are associated with a prognosis. Theinvention
can therefore be used to identify patients at high
risk of recurrence of cancer, or patients with a high
i kel i hood of recovery. The present invention provides
for markers for the determ nation of disease
prognosis, for exanple, the |ikelihood of recurrence
of tunmours, including colorectal tumours. Using the
met hods of the invention, it has been found that
nuner ous narkers are associated with the prognosis of
col orectal cancer, and can be used to predict disease
outcone. Mcroarray anal ysis of sanples taken from
patients with vari ous stages of colorectal tunmours has
led to the surprising discovery that specific patterns
of marker expression are associated with prognosis of
the cancer. The present |nvent|on therefore prOV|des

o . o o g, o
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exanple fromcore biopsy tissue or fine needle
aspirate cells. In one aspect, the invention rel ates

woao@/omeshod of predicting a prd@nosis, e.g., POE/SE2006/001428

l'i keli hood of |ong-term survival of a cancer patient
wi t hout the recurrence of cancer, conprising

determ ning the expression |l evel of one or nore
prognostic nmarkers or their expression products in a
sanpl e obtained fromthe pati eaimgor mal i zed agai nst

t{je Le;%sre sion level of other RNA transcripts or their

produt €3t RXEHRNGSS FIXINg sysiem eorpprigingtdeast org hrarexchanger
t r ansgi i S} hii '
oL PHEP SR S R oRHEUEREhR, B e 4 pEREFHERDG s, a
| i st delastrfolabbeerd pe? coone&tjon plate,i whereih edetl @gnenbeing either

or r.e .of the prognostjc signatures derived, f[om t he
e kb 50 HasSe SR el PLropOh-PaSsAgesoorpeT. i, 8ngle passage comer,
progngshi gogblenphskRfe Idofiedd Ay TRE! &% r f‘norléAmii:éﬁ? Lunits are

or 9. In further aspects, the expression level's o
pr ogrRseyYifed yithuebdna elemeits. expressi on products are

t erfy r kers listed. in Tables 1, .
(Zié,? orfﬂf?ﬁgatpgé%naggel Cm%%g@ %8??@&9 19 §lAmn L Whetein the at
mar kegsst|dret leeati exchalblges zdne & haaechahger flét@é drRfged on one
pr oq%??bfqltc signhatures listed in Tables 3, 8A, 8B,

or 9. halderar the gblaast phe craPeglipcBiaie.i ses t he
t ey i P i - ul .
7 eSSt SSRELERER, BEUSUREle B bren e a
e. g. ledsironéhbeabekehanderszem: placédbineile] oulsidey ob both of the at
derived fromthe markers |isted

ti [ t
?np[rz%qnsgs?n%cco% %g:ﬁaHrg?at@._ g., for the prognostic

o, gnqther Reall Exdthded MaMESystentac&diréPto Rlaid- 1,:@g§%in the at

addi ti onal aspect, the invention relaté€s to an a
(e. g.leasti eneaheaty pxehangdarszone pisl placeteasi desombination of heat

" ol BAE EpTE oFELHE 80P sipdor S at teast one
pr ogreshecticn pRAé Wl 6FhexteaxdH=Riget NBBIMaEsd ingid€ boutside, or
in Tables 1, 2, and 5, e.g., the prognostic signatures

| i st &9th Af thepatdeast ong cymieatipn pigtg. 9. 1 n particul ar

pe , [ I tides. .
b e e Rirembeh 3R S ¥R L Rim oty herein the at
mar kdeast| oret ednhectitabbiste has?2a shrapeh, wilitheisgessdndially Rquare or
prognostic signatures listed in Tables 3, 4, 8A, 8B,
or 9Ie¢ANgWB her specific aspect, thearray conprises
oy IR SERARYSY fridkish SYalef BEEordiq tc°Ghy Bhe of thg preceding
or 5claimns, whgreinftbe atheagiramgnosnnestishgriateunas ohe sdradore mixing
hi T S 4, 8A,. 8B or 9. For. the ar S he
ol y tE EsPngted Bty Cranosy niefGal & A3 oL atgast one
the sehhéctioh plage on which they are displayed can be

| ass, for exanple. The polynucl eotides can hybridize
to orldedieatsrehangenixiag rustemecepredinomiceanyieneiaf the preceding

Sequeidns, fnEhéip the bt 2o e SEAERRTEpIaREHaS 3 |t gpe imlet and
I n patteastibae cadlpefdrSluidsn i ncrease or decrease in
ion. levels of one or 10 nore CCPM i ndicates a

Xpress ( .
ecr ji‘?&?qti% PRIBIIMGAING SKefentpreding tpany eng.of thiegreceding

to ¢ . i | . i ..
L e

i ndi caitesonanectadrecdaradlly.i kel i hood of | ong-term

“survival w thout cancer recurrence. 15 Table 1:

Col orectal Cancer Predictive Markers (corresponding to
Affymetrix GeneChip probes that show statistically
significant differential expression, P<0.05, as
ascertai ned by BRB Array Tool s) A heat exchanger m xi ng
system Present invention relates to a heat exchanger
m xi ng system use of a heat exchanger m xi ng system
and a process for mxing fluids. Background of

o o Y 11" a
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may the at | east one heat exchanger zone be placed as
a conbi nati on of heat exchanger plates arranged on one

wonodyarsessi des of the at | east dre connecti on pLasE2@6/d01428

of heat exchanger zones pl aced inside, outside, or
both of the at |east one connection plate. According
to one alternative may two, three or nore connection
pl ates be directly connected to each other between for

idhst diteehésioexwhangernixing agyeter acberling 1¢ BAP @R of the preceding
pl at esr but as an alternative may it be not necessary

t hat ‘i?\'E‘Shé‘ﬁ\er%'ﬁcthﬁrﬁjéeﬁ’?tx‘?ﬂﬁgC@W"&Wrﬁ@'@@% one or more mixing
exchqng@rargg,@%gqntérﬁ}%@pad may the system have heat
exchangi ng zones either externally, internally or

bid}. h. Theh begbexdwtrigen rpixirge systgrhaveordirgh & elaimhd,chersin the at

be essentially square or rectangul ar, but any, shape is
possﬁﬁzla 28¢€ gﬂ'&nq%fg'ophé’@gr na'ﬁ%eobfm?‘??e rﬂ%ﬁlg units  arranged

exchan@ehallyi sd 8t ket 8REAARE ‘éﬁ@sattI@%tadr{BagHﬂ&SfBF heat exchanger
The connection plate may have a section I ch may

har bdlWidsai xi ng units, heat exchanger fl ui ds process

1 o TR Mg 581 LB b8l . wheren e

conne;tﬂ@a:istemeefdmebﬁon @fdt@ﬁgﬁdrmé’ttdé"?%lebleoor bot h of
t& aﬁj | east ope connection plate. Inlets and outlets
th

heRlChangYN RXngaystea aeraTding-any ef theapreceding claims,
h
Z)rig t nf t{hggdé?n%%eé?%gﬁ%??tgh% ﬂfe %Weggpgne an $5t[6%r51ate
I%stT@qbeatr&Maagelr atixihg &ysteom ecocurtdlmj td any ohei gfthe preceding

The opne or nor units be caqonnect.ed

ext erddiMSy W&Pf‘%‘ﬂgf‘%éfﬁ%@cmfw EF%@ tse%éh%w@egwhsm selected
may Beorh tAEYr6lip @8nkRtiAg BILAE Hikdrs! péhé% ﬁwﬂér% combination of
connection plate and anot her process

transfoQi’-r e&ﬂd retiurmede mixier ybladesedvartex mgixers,t dyfilmic mixing

Cogerianf: Job SrBIED nes dPERIE Ay Btuctey wna

tiype 'Kh‘e hemcaxmangér PG &okterh éﬁcéﬂaﬁhd 1Ay oRBef the precedlng
passing. The connection plate may harbour one or

ni Xi r&!)alm pherein dhe mixing wieanghiheomixing etementsiaie manufactured

ot her I d

o o RS SR5E SISy 881 3BRY 56, Moot foygopotymer,
cl os emlydsmnelastlésopblwmyl t:lelbndel(PQ/OWylyldm glassfibers, ceramics,
connec@ | at e har bsgur one or re m XIp@?y units

arr a®g dPr? IepealRQYSeng: Pelsarbonats, npelyelndene, poly(methyl)
| eas e he,:
2ol U N R AR OEEH) o o troror,
déx ndihe hest egehangegmmgi siystetth acmrdir@m amyl enefoftthe preceding

conn The m xi.ng units I oVi

¢ ey RERIR e O ke IfSeti efenatk Sonfisctealig one or more
Wi nggoridresalobly Ghéer rioré RMY 8MBheNGH ﬁfd’rér&‘ﬁ?ﬁ%ﬁflén plates, or
the m xing el emsnts could be nets, netallic

nesh combiatians t ﬂ?@ m xi ng el enents may be sel ect ed

ar e heHREnaRger S siite Abt i €l e imictShe preceding

bl ad eiaumsp whexeini wer or nebraacirmettisn datek edrendifectlyaddiffbeted to
offset rbul ators, flow controlling inserts, netallic

f oam® WPretc The m xing unit nmay be m xing

I ' [ o
V%GS‘E?SE LBt NG ABRERY cotbrishif bhe df s Rkt Slchanger
el emsmixingraygteve anamdﬁng:tmaﬂyi oné Oﬁlﬂ}e ﬁtedeGIMQeclalm@ycompnsmg at
stainl ess steel,, Hastelloy(r), Inconel(r),
rouJ%ﬂ? frdf2 tBBF?%%Ter pl astics, polyvinyl chloride
(PVO), nylon gl assfi bers, ceramcs, (polypropylene,
pol ystyrene, pol ycarbonate, polyethylene, poly(nethyl)
(met)acrylate, poly ether etherketone (PEEK), or
conmbi nati ons thereof. The heat exchanger system
according to the invention may have according to one
alternatlve enbodlnent one or nore |nject|on ports

Y Y . o o o o o o o s o o o
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Figure 5 is showi ng a through passage corner. Figure 6
is show ng a single passage corner. Figure 7 is

wehowioispsa doubl e passage cornerl2 Figure 8 i s BODSENY6/001428

anot her alternative exanple of a heat exchanger m xing
system of the invention arranged wth corners. Figure
9 is showi ng anot her alternative exanple of a heat
exchanger m xi ng system of the invention having the

d@andtie beaplextiesngaranidngresattor Rdderding Gol Slaim 17, wherein the
schenat i %‘%IH;]% show ng a connection plate having single

cor néyeat NESUPHKINshreastyr cunpeEses upitedeheat exchanger mixing
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or both sides of the at |east one connection plate. 3

The heat exchanger m xi ng system according to claim

wa200mesmin t he at | east one hegdB exchanger zoReTSEzaDed01428

i nsi de, outside, or both of the at |east one
connection plate. 4 . The heat exchanger m xi ng system
according to claiml1l, wherein the at | east one heat
exchanger zone is placed as a conbinati on of heat
exchanghangérfigiss aut BTIRE cORneBor? bldetthrotighest iBhst b8 second
at | east one connection plate and of heat exchanger
zoneéxﬁm%ked i nside, outside, or both of the at |east
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i nt emixirigyumit. bot h of the at | east one connection
plate. 7. The heat exchanger m xi ng system accordi ng
to any one of the preceding clains, wherein the at

| east one connection plate has at |east one inlet and
at least one outlet for fluids. 8 The heat exchanger
m Xi ng system according to any one of the preceding
claims, wherein the at | east one connection plate has
one or nmore mXxing units connected externally.9. The
heat exchanger m xi ng system according to any one of
the preceding clainms, wherein the at | east one
connection plate has one or nore mxing units arranged
internally. 10. The heat exchanger m xi ng system
according to claim9, wherein the at |east one
connection plate has one or nore m xing units arranged
internally and at |east one inlet and at |east one
outl et for heat exchanger fluids. 11. The heat
exchanger m xi ng system according to claim9 or 10,
wherein the at | east one connection plate is
hernmetically sealed. 12. The heat exchanger m xi ng
system accordi ng any of the preceding clains, wherein
the corners are integrated in the at |east one
connection plate. 13. The heat exchanger m xi nhg system
according to any one of the preceding clains, wherein
the static mxing elenents of the mxing units are

sel ected fromthe group consisting of static m xers,
helical m xers, conbination of right- and |eft-turned
m xer bl ades, vortex m xers, dynami c m xing el enents,
flow controlling inserts, netallic foans, nesh, etc.
14. The heat exchanger m xi ng system according to any
one of the preceding clains, wherein the m xing unit
and the mxing elenents are manufactured of any

sui tabl e all oy, stainless steel, Hastelloy(r),

I nconel (r), flouropolyner, polyester, plastics,

pol yvinyl chloride (PVC), nylon, glassfibers,

ceram cs, polypropyl ene, polystyrene, polycarbonate,
pol yet hyl ene, poly(nmethyl) (nmet)acrylate, poly ether
et her ket one (PEEK), or conbinations thereof. 15. The
heat exchanger m xi ng system according to any one of
the preceding clainms, wherein one or nore injection
ports are connected to one or nore corners, along one
or nore sides of one or nore connection plates, or
conmbi nations thereof. 16. The heat exchanger m xi ng
system according to any one of the preceding clains,
wherein two or nore connection plates are directly
connected to each other. 17. A heat exchanger m xi ng
react or conprising one or nore heat exchanger n xing
system according to any one of the preceding clains,
conpr|3|ng at Ieast one reactor zone. 18. The heat
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