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4- HETEROQARYLMETHYL SUBSTI TUTED PHTHALAZI NONE
DERI VATI VES The present invention relates to

w@bdaohalsmeé none derivatives, and their use as PCT/GB2006/003913

pharmaceuticals. In particular, the present invention
relates to the use of these conpounds to inhibit the
activity of the enzyne poly ADP- r i bose) pol yner ase- i

0. - ERBEHAS K SAND MESFanS bR OESGRHAGER. as

PARP-1. The mammal i aABﬁﬁBM&P«MNESl (a 113-kDa
mui ti domain protein) has been inplicated in the
signalling of DNA damage through its ability to
recogni ze and rapidly bind to DNA single or double
qul‘iiagﬂleol"éfﬁkﬁm(tf Anours, et al/., Biochem J., 342,
249-268 (1999)). The fam ly of PoI y (ADP-ri bose)
pol ynmerases now i ncl udes around 18 proteins, that all
Tte spieajion reletet ab Imeltlmdelfox)ﬂetba:ti”ml mgg!esbphztgbe]i gbnoahalitidsisach as
B&]l”let[tral 1 géit?ﬁgl%f ];’1 t hg%éc1§t§|§| %y;s@&&;fa;l Pl’l% ?I?gi ia ébr‘lrcr)%ar%'i:noma
Fﬁﬁﬁ@l r
il 21*2%%%%%&29 ROl SRR S Py Rrccting
cgiilanrmarken apspcidted witle therabpeecmiditiona, st r and br eaks
meki ng themunique in the famly. It is now known that
PARP-1 participates in a variety of DNA-rel ated
Bha uad o ithcindhfign gene anplification, cell division,
differentiation, apoptosis, DNA base excision repair
as well as effects on telonere | ength and chronosone
Ostopdrpsal yadegpoarcapger é rapiadhercasng and, is naeqefled Gy condition
1 )
R hondE RS8R I SLUSLERON, LAE RGNS A gpouting
oltasmi cﬂkm%fmc&thlnty & 5 yqaoy) tiane eedophideel i@hﬁﬁtrd:mﬁm@f Cpodiitly the
ADP-rlbos thin the cellul ar nucl eus
QY 96 G2 RV TR e SPDIEUS SRSy bt o i population.
FIARLRIORS ofEﬁﬁ{)yéT‘Eﬂa@giYe @[’a%ngs‘eﬁl ﬁ’% GRk c%@ﬂt'l% 68N to accurately
Spri nger-Verlag, Berl (1987)). The g
prediot g emarbmomm (]%zp@s }’Whatwdymdgws ze Cpmdey It has been
variety ucl ea )
i Rbp8 e S R s B & et i e W sk for
BéBBt‘tl’@ ocBbtlagus Bl ash@npBl aRbYSop yRRE - m&TeTBVE:- 50 2ASwith chronic
-10 (1998)) Poly. (ADP- ri bosyl)ation has al so been
arerfowst Fhisrisl g pestlty and swpodingiop sarvigoesaxeapl e,
PARP-1 activity is higher in the isolated nuclei of
SV40-transformed fibroblasts, while both | eukem c
Eaébscspyinda wofyoinyeancechiighd. SPatiowe héagherbeesedyidd and have local

activity than the equival ent normal |eukocytes and

al&a&PfBﬁtl‘fm g@ggscem WBUILS ) tramngg @mosgpmgth@qpmgmgﬁql@g two nurses.
7 ;Fi‘oq

Fll'l?%ﬂll‘n’l%il@ e%aé'rsc()él% lﬁé}&m&uﬁ&?oﬂa%%) p1% CEIEI? %121&9%0 o analysis,
wlahceequiRes an e&&rleﬁdaﬁlh@w&(fglit1@8@()a)nm¢/ﬂite€sercaomﬂt Thus @ can be

mal i.gn prqstate tunmours co to begni ne
R R dh oSS B g RS BT REPEaeird Sty expensive in
teRiGik iofeh L ARRHNERARAT AR @éstm%Eﬁ’d Yariay Rvbe %eaééi%t daHy%t the

associated with higher |evels of genetic instabil
plovedibesy, et al., Anticancer Res., 23, 1473-1478

(2003)) A nunber of | ow nol ecul ar-vvei ght inhibitors of

PARP- 1 have been used to elucidate the functional role
Eodospopy c{riiDPari blOSQ/OO(ﬁIlBl@Bf dBatPMAA re P ash 11,000+ gkedl Smplication

treat%i:i with alkylating agents, the inhibition of PARP
sychagfs blesdmengl REAPHY e sdEIqugh Dlux. 1y asRpeRT é@k@tgﬁ@llﬁdgw the

SRR gl BT S B

(1985)). Subsequently, such inhibitors have been shown
to enhance the effects of radiation response by
suppressing the repair of potentially |ethal damage
(Ben-Hur, et al., Bp'tish Journal of Cancer, 49
(Suppl. M), 34 42 (1984) Schl | cker, etal., Int. J.
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t he mai nt enance of genomc stability, making them both

interesting targets (Menissier de Mircia, et al.
WERBO04539¢ 22(9), 2255-2263 (2003)). A role forCHABR0$/003913

has al so been denonstrated in certain vascul ar

di seases, septic shock, ischaemc injury and

neurotoxicity (Cantoni, et &l ., Biochim Biophys.

Acta, 1014, 1-7 (1989); Szabo, et al., J. din

I nvest, 100, 723-735.(1997)). en radical DNA :
blesamgomae sitesapsthe DidiFieand i DARETE P DRR ORI R o5 o
tra?lyik&?i%g ugRtdoy reﬁ)?é‘sglgcg ISQ&HRY riBlARPtHe iddSvidudl®hediig examined. The

contributing factor to such disease states as shown bY ‘
seBARRisk frovhichilosopisthictisgds ¢ Gskof petfaration 9f theepsprigeus. If this

Res., 39,.38-46.(1994): Said : o : haceal
ocpga SR 6 T 8 prorR ki fhiygiaf Wsqultbkd oesophagea
sufglé:e?ﬁ ntrhi.is PARPhiass, Bee bnigeniens teqtidak b @gepdralyarmestbdte hut also

t'he” pat hogenesi s of haenorrhagi c shock Llauget,.
duet tal the ety Masurgicalcprgcednggs, ontle ggas;opg ugy Even if endoscopy

10203- 10208 . iBARM s JGEDA LT3 time to
PIPHR S@?’P%ﬁggépggp%gzﬁél Rﬁﬁgé§1F0n o?’nggﬁafiaﬁﬁggflgne
rebSveb! Beked tye tiheprocedut willaequte PARPofT ek ifori thgpatSut h

i nhi bition of reconbinant retroviral vector infections

was shown to occur in various different cell types

n lin g b el 0 (Lknod98R30h000 1nd&R6RYsplasia
Tﬁ%%&@i§%?%“%fnﬁh%gp¥.%ave&¥ﬁés beeﬂodeveloped for the
whisk dan laad ite he adme hebapixgsctzmndof B desncesl! sanepie meeserving the

WD 91/18591). Mdreoyver, PARP-1 inhibiti e
cedlyke @Fﬁ{l@&%‘% as| %‘ged( %V&} t 1so]?ergo | r?g b@ﬁéa}}dg)gfog?i s |C():]f§i er to
asj:é s fési‘% HeORlsa3s Sst(Rastt @Bk andhEvide sBitahem score it on a
[ opHyS. Res.

Comm®, 201(2), 665-672 (1994)). This may
niyeberebat fadiorn t Abeseolfastarh atnclaRPIleafs crovdishtad| B e of

telomere function.(d Ad dj g .
meHOC s 1) s p BB Ty RRRRAT pp e e, AL Gerion i
tHah e adspladia Beust ekerMams theGutthes 6f attiveud sanfiple, and so a full depth

i nflanmat ory bowel disease (Sza?g C, R%I??of . hitect
sqEpy (SADRAER B eyr tPEpspreYRERCTARTS Npa PPOIRTGdn (rjfg tissue architecture

Pat ho Sj f . 1 , hich
AT
reb6@eR0B)rretttk e rahick ere dyspldstic ( Aurgarmabte] if Bflasmagory, cells are
péﬁg%ugg&ﬁ?éf ﬂ}%%}?h(qgﬂﬂgs,s\gv %Igﬂf%séei%oc%g%ctg%sg%%ggn Jost there is no
pggﬁn%ﬁagifiﬂioﬁﬁﬁtionl-ﬂ.ov ?e PRyl Al 1o witelior 61 teli@hdve(RRPAY to a site

e prese I nventors have previously
irdpartanit fechséaAPne E6yTB)sia of Mdsthes they(ippy been Collected from some

ht hal azi none conpounds ich act .as i nhi it OF Sviont

BT aBtn e an ey Ry A 8 BN Mot fhicet ina

S RERIFNEThiC R 8S8A s ABlitenat Iygdehslyi ropdrded af essadial for the

aromatic ring and where Rc is represented by -L-R L. A

ab@rgie asnepteent of 2 paizamps eendiien.of the formul a: where R

represent one or nore optional substituents. Sonme of

the present inventors described a particular class of

Arhateakhave enaReL hdsbéan tWELI0B B8RBREIic bhishinghaViis ftwlves all of

general fornula as above, and mhere%g R iggig.the ng&ﬁl !

thero $isko RUHFG t RO VR XRRPATBIEE T POBEY CHARFEOR Y OB EYp iiouen
i ' 1dhn be directed to the

o e e g e e T

sie @ Bartett’s hosphadisythe exiviunt vf selhpai wiategial ebtgingd g$ very small.

i.nhihQition of the activity of PARP and/or .of

Tﬁ@te@ﬁ?ﬁcamcdw%ﬂr o GISBEFS 1 75 SPG IR S0 dawg the endoscope

NP USTERRIRbRE AR RSres |aN siafled tpefitort BenstaBEifbiny efioscopic

t he conpounds of the present invention is in genera

i nproved over those conpounds exenplified in WO

03/ 093261. Sone of the conpounds of the present

i nvention al so show good solubility in both aqueous

nmedi a and phosphate buffer solution - enhanced

solubtility may be of use in fornulation the conpounds

o, . .
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, where Y1 is selected fromCH and N, Y2 is sel ected
fromCHand N, Y3 is selected fromCH CF and N, and

waRdo7/0438bere Qis Oor S;RD is: wherein RNL i sSPEEGBLI06M03913

fromH and optionally substituted C-10 alkyl; X is
selected froma single bond, NR 2, CRC3RC4 and C=0
RN2 is selected fromH and oﬁti onal ly substituted

Cl-10 al kyl; RC3 and RC4 are independently sel ected

AT o S 5L Bt R IS S G b

16 pthis O'ﬁﬂtlshl)dgsisb?béd tWbedus 3120 RelcaldRGC Ichtamhdt®n can obscure

sel ected from NRN3 and CRCLRC2; RCl and R02 are

MEFESEHeIYSE 98| tBe tsempla orlieewRr, O tho) brshipgeisetoR Jight then
I t 1- I :

AR IR LG ecllod Y pm RN i oy, the

skdlseequnedlty borRplete eamﬂtsfactbry aghkktwic brtmsllinng e e&hlarr than those

atom O? H&h they are attached may form an optionally

rgﬂﬂgﬁ At EYSPIHY: f used C5-7 carbocylic or

heterocyclic ring; and when X is a single bond RN1 and

RC2 may together with the N and C atons to which they

Vihen b‘@m@dﬂlgffmdm@fﬁlco]p‘pp%mlappIOSUMﬂyt%ﬂ@dbl@ﬁsiei are collected for

I LC rin S
aﬁﬁéﬁ og etaﬁerO o%jr{ro%eﬁugrddl egﬁ%l ﬂﬁlénaﬁ%%fc I%?tzhlgps?%eﬁeu only
apﬁroalrﬁhwllg)l 18, bouid hehveeia o hedd RBPhagUH & satrﬂﬂl&ﬂmb%s%cedure
and RC3, The possibilities for D are: A second aspect
Mereoyrs Hr bsetie philendysiospr vithidetheaBpiielt renseentiagay is spatially

Q o u first, as
R A e SAPIing PSRl TR Sl b gy Rl sty e

aréhlb‘hﬂdr drhaspetdarlgha sigigfignes snfacionYarthé pakidak B¥ing @§se§§%@

use of a conpound of the first aspect in a nmethod of
treatment of the human or animal body. A fourth aspect
Bferking t&rhﬁ@%gfes 'sHMFQé beﬁ‘ﬂ%rﬁ’r %3/ S8 $a b DB MBS E rﬁIdhe?ed for assessment
conpound efined In rst aspect

of ﬁwrernlﬂlame cpanarhﬁt poegvahagusoCanfera camdlesamastham oill sig&) objects

ventin y ri bose) chain for
B TP B SRR RS JRaeR GBI T 4P piRpalimentary canal
Hiﬂ@/v@rf BARE’a:pgl)llcs (;EQS stheyt qeatigetoddh (AR Magus and so the
di sease; Etl c shock; 1schaemc i ﬂuury, bot'h cerebraf
oBPRItUEAY dp G0 Hect images @@mrﬁa@@g@ thllong ltlye odsoplague ieberallimited.
[ ur ot ox a
e B R s aop O S SR Selomar PRt St Suible ana
tiraenmthéiaghiycdoshomhi; oescﬁﬁliaglm@r danching ﬁ@&ﬂ?];e SHEH ndfow strip of
arthritis, inflanmmatory bowel di sease cerative
tigge; 91 Ehesimgider %ﬂlesoqrps@sse Frstherpors, deib cemmiiag is effectively
n I cut
e ey Sl ISP by Wb RERFlne Al o BB LR fis Joumey
g oegpethy @sommagms@huanﬁthemaﬁte&dhmpehheo be Ipbbitf(ngww'c@ffrom the

the Activi of PARP; se as an adjunct_in cancer
PHEY ép%?s%‘rha%%sr a5 Ht waiels a‘tC“Phej? fhsn@rtient éhrns, itr wil peteby pessible to

céﬁ’ldch ahtheanig fhafifdhi8on %r (ﬂtfb@ g%‘ﬁ@ﬁtr apg L alﬁ%%ﬂthgadt k&Y false

particul ar, conpounds as defin inthe first as
negatiy p disgnesint Fuothepaerebeo srmeme bollatibh iscssibte with thls approach.
conmbi nation therapies (or as adjuncts) along with
al kyl ati ng agents, such as nethyl nethanesul fonate
ApMYS) furtiee mez@bmﬁas apél us 6 ALRAT icRGsebTY. OThi@lsSP mithibfirised
top0| sQmer ase- inhibitors |ike Topotecan,
fqr; qf&pé%%ﬁpe W@b’htcéé &A cougted dhiough thEﬁU@Eﬁﬁnasal passages rather
tothec
tih PR the e DR ok QR 2B oBs  Ef{vef Rdf endoscopy
iscanqutbtrbdcbd size BMR shafple c@[ﬁdtlﬁﬁ)ns B6IHEQIIe CiThus, no biopsies or
t opoi sonerase-| inhibitors such as i ndol ocar bazol es
al so dual topoisonerase-1 and Il inhibitors |like the
benzophenazi nes, XR 11576/ MLN 576 and
benzopyri doi ndol es. Such conbi nati ons coul d be given,
for exanple, as intravenous preparations or by ora
adnrnlstratlon as dependent on the preferred nethod of

e - oy o
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the formof a pharnmaceutical conposition and the
treatnent of cancer, conprising admnistering to a
W@ wj7e¢e896é n need of treatnent a PCT/GB2006/003913
t herapeutical l y-effective amount of a conpound as
defined in the first aspect in conbination, preferably
in the formof a pharnaceut ital conposi tion,
si mul taneousl y or sequenti ally with radi ot herapy

o e SEIB B PUETRI B HORR GooRBeRtS ol i i
1@5}?@@@@@ a&w iB@rodmethgiatobike dife@pas.ati on of a
Crre i(:arrenil for1 ?Ee trngt r?ent otgﬁcancer which is

deficient in Honol ogous Reconbi nati on (HR) dependent
Aﬁﬁ!ﬁe d?é’é%i %en'?]eglf ggsdbé)egtecﬁg ﬁl%gg? ) gr&?%ir’] 2(? é%& BosEon §c1ent1ﬁc

Indefhie@randt Hatlodiy ade pkd tesl-MANA spSike @IDHS# 7&@12 [ Hy)wever each
ﬁﬁnprisin adn1n|ster|ng to said gatle

erapeIRrRe  amplersrbe tia R rafidkRdebyery ﬁéveeﬁraawesmme rigid

ent P
ergio ﬁﬁﬁg?@?r ({a}n i eg@ %&Sc{re rﬁﬁ}l \t/}?ag ﬂlrfe?i ﬂex1ble endoscopy
teplpudpansi shise dovicesfave mifficold o iimpossbIDNA shallbw. (’KheKdevmes often

Khanna .and.SP. Jacksop,  Nat.. Genet 24
Y300 DR e TG AR PUEIRE R ‘BB G Tpag scom or
orf @RPdsE, RaFdMRYedRdal blé%tt sudh @s RQflin 'o'i‘i‘th@%ﬁcgy eA\TMus these
(NM_ 000051) RAD51 M 002875), RAD5IL1 (NMO
armg_@l‘(q\mmu“@)tec _bxgeltwwp@mpmal)s toDMd@scopy 1n "order to
a&g{&%omﬁf XRCC2 (NM_005431), XRCC3 (NM 005432),
1 002879), RAD54L (NM 003579), RAD54B
(NM_ 012415) BRCAL (NM_007295), BRCA2 (NM__000059),
RAD50 %NM 005732 VRE11A(NM 005590) and NBS1
Thauwesd ypsytionces towét‘?@mwrﬁlﬂms pesgciatpdrwigh thR prior art.
dependent DNA DSB repair pathway include regul atory
factors such as EMSY (Hughes-Davies, etal., Cell, 115,
Smﬁ%y%ﬂ)alnlvlammnponent s are also descr [ bed in Wod,
Sci ence, 291, 1284-1289 (%OOl) ncer which
T]pes 1@@11{(18;1 ofit bqud i a]é‘begﬁa@rﬁn cwmphng of the
oé%@ﬂpargh§ Sofbine RiSEyt b RACARySTOES BADEEL veﬁl }o%umgéﬂod for
have "a reduced or &b roéate % 1ty to repalr
dlagnqsu@‘ranﬂ@adlwod'mlya,gealelbabnwwctl @s Barmls ®ed>1ﬂlsgus, dysplas1a or
edh‘%ﬁt | Vi t1¥ of the HR dependent DNA DSB repair
]nsg? YB%r educed or abolished in the one or nore
cancer ceIIs The activity of one or nore conponents
of the HR dependent DNA DSB repair pathway may be
Thaviewshdlie pih is thet Berae orchitgetar eclmée fo bepresergpd ghorder to have a

Vi ce cien
mé%gfé%fgg g’?gﬁ%& Dﬁ%wr%‘éeral%r I‘E%(Ql J Ven ogg %}ave F,]ulp{_lﬁngly shown that
saflgfiendens f@Mh@&Brfﬁ@dJaf t’henﬁs@;ﬂ@gu@ﬁlﬁi wedllsing them cytologically,
characterised in the art (see for exanple, Wod, et

fop jexample; R ararkers pf problerationggan Powyids p veny speréficigad ispsitive

SRR AU Rind PSR SO an or

a BRCA2 defi ci ent phenotype i.e. BRCAL and/ or BRCA2

activity_ is reduced bolis in the cancer cel]s.
TGRS B R oS s BéwﬁgWB‘ée dRESIVP SRpPling device
wHBigALindia g d 1&8@9@patie11§w1tﬁ§ﬂﬂﬁ§ ﬁéé?ir?of‘g%i/ ﬁﬁn 8r Bﬂa}ékth&h@ and is

BRCAL and/ or BRCA2 nmay be reduced I shed
withdrewp bélélglng witloit seseanmd¢ ef e swefans cdls afithabesophagus. From an

uﬂ(%i?} S Hg' pl’lO‘i‘ Q% ?{1 3 %vd :]11519 PQV%S]'P %h%bg‘?ﬁlhg leﬁl'lgﬁ%&enﬁé several

reoned iFingtly ar @Ml Bﬁx@d?tys ) ﬁﬁgusﬁ@:ﬁo&&é’&? & dnleatd¥BY-2 cm of a
gene which encodes a B regul atory factor (Hughes-

Davies, et al., Cell, 115, 523-535) or by an

epi genetic nechani sm such as gene pronoter

nmet hyl ati on. BRCA1 and BRCA2 are known tunour
suppressors whose wild-type alleles are frequently
| ost |n tunDurs of heterozygous carriers (JaS|n M

~ NA S S\ NN A ~ ~ NN\ — o, _.__l_
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exanple in EP 699 754, EP 705 903, Neuhausen, S.L. and
OGstrander, E. A, Cenet. Test, 1, 75-83 (1992);

wadamwamessss M, et al., Neoplasma, 50(4), 246-50PCRGB3)06/003913
Det erm nation of anplification of the BRCA2 binding
factor EMSY is described in_Hughes-Davies, etal.
Cell, 115, 523-535). Mit at i 8ns and polynorphlsns
associ at ed MAth cancer nmay be detected at the nucleic

acid | evel det ctin n [ol .
oSG G DS TP BE PRSP SRTh AR et or o

m&eheahd ng s‘qﬂﬁn@ﬁseé&l@ CRorR fth@ ovsdphanis, Gid enlyaa vt @r:ntcenir of the

allelic variant) eptide. Definitions The t
totahrdhrearngle nﬁtnlgvedl @Mig@i eNRiCcidhto] TEPTERENT AoTHIANES é’ﬁ éﬂ] Barrett’s
oefs%ph%gust © gﬁ%%e%rg{ trt?le D&kl lufefHo? {/& S Elgr;riﬁggf €untih@ht surface

uct'ure havi ng del oca el ectron
dy@lslmttoaésﬂs ofmnamrmm}magmm@nf dlsuexth ¢f6 tltdﬂesmmmor@ @asely than the
i.e. that forned bgf~ bear f ? th ethods
squpmeres ¢edlscpp glough efiibe ﬂlH@ctuoﬁs Rhagus ﬂﬁ%ﬁ Slgpore, the m
ofqﬂ% g};e%&?tnﬁﬂl/e@iroﬂlb?é‘)lde IR eniRE T8 AsCrofvaRE (189 pRRMcERN RN Rg of
carbon atons, or may conprise carbon atons and
the @eScmhag@ﬂ desiret, eSerandlys thei pradruat trgchrst thadmppitaceed the tissue

nitro en sul fur ato (o}
iy o SRBREBHY Saoa 1 Uas Rl 1o IORRR! Gipeted that o
m@eORldn g dMNGBE Shr By ARt bONRI dbsopigagasieat iprotiad a dlﬁgrmstmally
substltuent itself conprises an aryl group, this
usgfid upll samplot Hoovespr dreaesent m@e@o%atve évrptlw&glavr@}ln&b&bﬁl fact

: St e HPmethods of th
a B‘r“ﬁ‘??grﬁ?ppﬁ% OJLC Sﬁsgpléa 2l ﬁlsﬁq'er e 1 ? %Q%degcco}(ﬁ group (an ©
praépk 18RS @BP rpr&hﬂ@ the Srieﬂ@seryamfﬁimﬂiatmnr fomge) robust, sensitive,
substltuted wi th a phenyl group.

srgPGuptEERRPRHRENOFS. (UGN G ¥o'B ﬁuﬁ%@ﬁyﬂedp%tabologlcal
BB P EE RDRarRl o hiRgR TR by o compereons

withehaffeadd esib ﬁd)lrpfl’ﬂ)ﬂ'ﬁ@/, are Ineaquedrm&y corgrasu pt somerpastashpshown
S|ngle arormtlc .Si X rim

bdoBresa RO b bR dariaut & FHAURR & abpiilar molecular

bl @98 Q &)éysgﬁ?le cﬁﬂﬁie S h‘z[gus apsl bWﬁ‘l(ﬁ(fhtlﬁlb ngar&culal disorders,
optlona y substituted | es of these groups

withotiuthe, neta:dt toaretate de ﬁndmng@dio tthe neghbering psllsazitieh would of

rrol e, i soxazol

Bl i BEE R o B o GRS By PRI co
sirﬁﬁlﬁlgotre@lﬁrﬁﬁﬁee dFodrfh t3/hen akReAhE dysplidn athe sirt aaﬂmhs sectlon has
then preferably at |east four, or even five or all, of 1

tt h@asspsnzgd affbers 29 @a@hhﬁtﬂloglcmecrl&rwewhlph AEF HPGRE Sigeas nuclear
sel nit g n o
SRS SRR SRR S o ot
ob@hw@% i oﬁlyﬂﬁle\&midng nMyflﬁttﬁ{a)whichrmus(c be mzat before pm@ouncmg a

rogen ring. atom (pyridine); tro en . ri
digepesiz PhAysPipH: nYlane teapRss Bwq ‘a%eB.IH & m %%i@ﬁgﬁ% ﬁg) % {iRgrostic
n?etttﬁéﬁ fo‘%yéa%%) aﬁeﬂnﬁﬁﬁs QY ggﬂ do&r’tﬁe}nh&\feoﬂﬁed r i therefore
at'om (oxazi né) e aro ring has five ring
uaemtedtmemthprmé@namvynms hmsbeetnhalfée tofdesige a johgme based on
at ons rbon. renal

rLn
sggfi(éacqe a:fnrp He i3 F(?IB gﬁtlonogw %argrﬂiar% rngetecélu Intvsélbfh provides

al 1eN5le DGl o Qidnd dRGnd¥id Bf BARSHBiahd Q@l@ﬂ:drdtiﬁlrrﬂztlﬂm Fifth, the
(pyrrole); two nitrogen ring atons (i mdazole

Splylphzg) It®)m1q©cﬁe0‘bsh§igmsent myentionarer e aped ohind jn ghajmo visual
ato t.hi o one nltro I

ihanferidh GRFONET A ETGF oot silbble 2P A ls AR particular

RRDIARE o6 BRIs N TR igth Aepirtiexanothe mefor anaz@mm)ues Whech are all

aromatic ring may bear one or nore substituent groups

at any available ring position. These substituents are

sel ected fromhalo, nitro, hydroxy, ether, thiol

t hi oether, amno, G -7 al kyl, C3-20Cnheterocyclyl and

C5-2Caryl. The aromatic ring nmay al so bear one or nore

substltuent ~groups mhlch together forn1a r|ng In

o - Y r ~ o~
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het erocyclyl, having at |east one nitrogen ring atom

Al kyl: The term "al kyl" as used herein, pertains to a
wOorRwewaisent noi ety obtai ned by renoving a hydr BEGBaG06/003913

froma carbon atom of a hydrocarbon conpound havi ng

from1l to 20 carbon atons (unl ess otherw se

speci fied), which may be alifphatic or alicyclic, and

whi ch nay be saturated or unsaturated (e.qg. partially

fully unsaturate Thus, the ter
dif %%f/ﬁy ?}ten%lt%t@s tq fhe gy eaf%aé%e%f By en thy wﬁrytmface of the
0&%5h%ﬁgkyl cycl oal kyenyl, cyl coal kynyl, etc.
di scussed below. In the context of aIkyI groups, t he
prefixes (e.g. Cl- 4 Ci-7, Cl1-20 C2-7, C3-7, etc. )
e the carbon atons, or nu
Tgus g% Breﬁergtlgyﬁﬁ lop df‘ bggggrﬂ,ﬂog a {I(P]Ve’l tsg{,f?ﬁa @m&m&l Wfoacﬁ to the
diagndésedf BRaERitR, ofephaiufS MmOpaticdhk the Gh@iHBioNAY ivaGed LHHA the
1 to 4 carbon atons. Examples of groups of alkyl
m@}e@gﬁgg cyiodogierd @alyglsacpfk@pﬂ@r |CEPRSPS1QN Rmsuyfacecgamplgql leglls. By
AR I
C acc% F gleﬁlg’ Ctﬂ'ogf‘% it]% fl%neh{ﬂgtcogﬁ%lé gV?ﬁlelﬁgt8{Oﬁ%%aF%¥alyS?§ Xuvolvmg
olsasatiom ajtf exéllalak)dhff@“Bmw[ayels thichif iar gfsup rseémcm mMBst adanBkeously
Ieast 2 r cyclic alkyl groups, the first prefix

@Pmﬁecegtlﬁ SRker gnalygig Wl@(’éﬁﬁtlgéceota%ﬁl%l}ﬁ‘étm%?t thg)need for
11§@T Hfr}fgh@g afd téﬁfén &Et%é@ﬁﬁg Fﬁ%g ?@%c%ﬁe%@&?%?%{ﬁdﬂ%ﬂc@ opsy can
b@@h@y%g@ﬁﬁbﬂﬂhakﬂl (CB) heptyl (C7), octyl (C8) ,

nonyl (C9) , decyl (G 0), undecyl (Cn), dodecyl (Cl2)
, tridecyl (G 3) , tetradecyl (C 4) , pentadecyl (C
THs in adbacaspestaRy invehiddd) relatds48 iR SplRhtidySHERL kbS8 hrkers
saturated |inear al kyl groups include, but are not
to] mgferigll colecterk o men@smﬂm s@Rpling repicopyl the Gaagnosls of

BN I ok oo R Mool A bttt ()

saturated branched aIkyI groups |nclude but are not
[imted to, iso-propyl (C3)., iso-buty
Tlayse i A1) 2spesy) theg @thtwm movtd@&)a merd@;tgt fs@nmghng(@s)dlamw of
Bﬁ?&f PELYhal %ﬁ%s)or BhKSRY laﬁ?-g{l‘?edt 98%81?1 liﬁ‘ Yy st 'té]e@ts sl'a{ts'de %ethod
her el n, ains to an a i ng
cq:mrtsmg— sanplmg aﬂwbbl@lhomisﬁaceﬁx&trm eSso@ha@isk@fhydudgﬂub}Epﬁ and
i nclu al kenyl , 0 al keny]
a%%‘ﬁ%%t& C%ts fotids tqu%lptéﬂfe hﬁ%ra’tn&]rkgf euﬁ%lrt@eﬁlﬁttct@floqu%mh a
mbﬂk‘éf Liﬁ@lcat*éb“mé‘tre@se'ao‘hkéltﬂyoﬁegf tt%ﬁ%ﬂé?&%le & 'Hh‘ﬁlett‘s or Barrett's

1-propenyl (-CH= propenyl
as§g9141tyql YS@B-EIE;I—I:EIHE)‘ably isgidpsemmBing| 1s( dotnditdryddyiong | particular site
butenyl (4) , pentenyl (C5), and
Wﬁgagkg%e%’ Alkynyl The term "al kynyl ", as used

herein, pertalns to an al kyl group having one or nore
carbon-carbon triple bonds. Exanpl es of al kynyl groups
Prefrsatinenty the grifen of thepesophrgusyis SamzleQOaTh(s/%gd the advantage of

nsat urated al k [.. gr oups.

SRR gDy RS Ui B MRS B RS ey SR ReRiques
whiCITipipn eratke li’el@twmlmmtyfaccﬁ of thp @E@{)hagusCHZ CCH) .

Cycl oal kyl : The term "cycl oal , as used herein,

pertains to an al kyl group mhlch is also a cyclyl
InFnBhR; adpead tHesinVéhtﬁHg) ef%rbtmgtﬁbgtf I a‘?&hg'tl{}:ecgaﬁ)éms of Barrett’s

removi ng a hydrogen atom froman alicycfic Tl
oqsﬁpmguardyoBym:tt's: alswttgltenﬂf dgspdadi b eoyplrisihgC @smﬂugdcelmhfrsﬂn the

rbo yel i aturated or unsaturated (e.q.
S“%fgar W“ﬁlﬁgé\t &Eat%lagu% T § RARsEAURUS Aigh  marker, Wherein
delmltlef-l yf bas f mefkesind '

speC|f|ed) |ncIud|%S%?Pgﬁggg?gﬁggﬁgg%gﬁ§ﬁ§§§ﬁé$§?ﬁ%ﬁ%ﬁSOr
the term"cycl oal kyl" includes the sub-cl asses
cycl oal kenyl and cycl oal kynyl. Preferably, each ring

has from3 to 7 ring atons. Exanples of groups of

cycl oal kyl groups include C3-20 cycl oal kyl, C3.15
cycloalkyl C3-10 cycioal kyl, C3-7 cycl oal kyl .

p— I T e T 1 o - I 1. . o L,
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unsat ur at ed nonocyclic hydrocarbon conpounds:
cycl opropene (C3) , cyclobutene (C4) , cycl opentene
w@ awy/045886/cl ohexene (C6) , nethyl cycl opropene PCHEGB2006/003913
di met hyl cycl opropene (C5), nethyl cycl obutene (C5)
- di met hyl cycl obutene (C6), nethyl cycl opentene (C6),
di net hyl cycl opentene (C7) , “met hyl cycl ohexene (C7)
di met hyl cycl ohexene (C8); saturated polycyclic

hyd b ds: th 10
B&%&ﬁé@%@%& C?&@%ei{ @1@?&1@3@6&3 rp%qf%ra%@jjt)%e ao&lctl se?mphng of
thg ¢&l %IPS' il ﬁgtepc?h%)the RRIRAT? "ﬂ{bem(f(gﬁ@on adamant ane ( C10)

("decahydr onapht hal ene) (C10) ; unsaturated
polycycllc hydr ocar bon conpounds canphene (C10) ,
I i monene |nen ClO C I|c hydr ocar bon
P@gﬁﬁﬁhﬁﬁsgﬁéW3ﬂ@hgﬂﬂﬁp F(@1¢? ai%ﬂ%%ene (C9), indane
(e.g., 2,3-dihydro-1Hindene) (C9), tetraline(
1, 2, 3, 4-tetrahydronapht hal ene) (cno , .acenapht hen
PGy theflonerqamaoyCediplar mmksias & Aarieregyellular proli eration.
acephenant hrene (C15), aceanthrene (G 6)
chol ant hrene (C20). Heterocyclyl: The term
PreR@iy aeyiwnydqliamass cekithr herkdris a peritaiofisolimnar cells.
nonoval ent noi ety obtained by renoving a hydrogen atom
froma ring atomof a heterocyclic conpound, which
Pfgférgﬁl tﬁéaﬁqah{e? %\Agelgﬁ (%Qro'fﬂ e QB ok SKHn8SST hLbAdELproteins

roml to arerlng
sﬁbﬁt ﬁ edtiona. nideehe maldiy , geees hbnusln dondes ¢nzomeg ugh 7as alkaline

Pﬁ%%%ﬁ?%?ﬁ%ﬂ@%@ﬁ@%%gsugﬁ é%rté}ét a?cgoraég)él ) k ége%&%é%ggﬁ@/ 18

cﬁ't &h}mﬁa@%il? &heny el 19bwhl tﬁ%@ﬂﬁf&en‘cﬁﬂy rexpeesedf in Barrett's
unber of ring atoms, whether carbon atons or

vhﬁuﬁmnumbmsopmﬁmdemdhgt@ﬂbthe term " C5. 6het erocycl yl "

as used herein, pertains to a heterocyclyl group

having 5 or 6 ring atons. Exanpl es of groups of

PRELBHIGONE Yl &T 10 UBRcicA Gtdifl hd grard dvatkietine e b;dh,fer@ﬁerﬂ fharkers
heterocyclyl, C3-15 heteroayclyl C5-15 hetero%Y y

s@3 49 Khiest @n@@vﬁ@nywrote@s, PolHerREPp Apdl PNA gamage nlarkers such as

Lyl
PRSVE" BRSNSl ook ot i

aﬁﬁfpﬂﬁ&j{i lok Gnt &hﬁkeﬁkﬁd)\yh tg rootrpkatd mrﬂhutﬁie delgrete @ff dyspbsia.  More
l[imted to, those derived fro

PR e Eese] S MsgRr 1 A (PPN dhoRFEE LS, Bven
e hyd I

TR PRI B e e eyt opyr ol o)

(C5) , piperidine (C6), dihydropyridine (C6) |,

ARy e T o Al ) e
SQ%IE ife ﬁh@ 'chYtﬂﬁtosquf'fa@é‘bf fheoksopRXAReoipeiseaihy deppyf an)

dropyran (C6) , pyran (C6) , oxepin (C7);
(S| ; tlmrcpd‘uamg Q@g@allow]qb]@t @qYEce CANPLISIpE | ahrashe material ‘capable of

CRERRET BoR BRIRERP o oesor e i np ety

(Q) OX Q@R eing @aﬂi devide @X{&?ﬂ&ld@ﬁiﬁa)l throﬁgtdt]tﬂlo@m:thagues, @1@7)
3: trioxane % N2: imdazolidine (C5),
(Br anﬂ?“dlnﬁéh‘{%ﬁl Ao hefyicecs) | i mi dazol i ne (C5)
pyrazol i ne (di hydropyrazole) (C5), piperazine (C6);
N1OL: tetrahydrooxazole (C5), dihydrooxazole (C5)
Rreferablyy dﬂepl(QoocmzmiSES (EByducingi dhyealbiveabkadeviee (:oja’pnsmg abrasive
ol i ne ( tetra

xg'#trﬁ%r epelei c?]&,\}mg inlgzi%q?{gx %%lu?fa&ﬁ é% . the oesgphagus, into the

dfRbrs stbitb@zol i dine (C5), thiomorpholine (C6); N20L:
oxadl azine (C6); OLS1: oxathiole (C5) and oxathi ane

(thi oxane) (C6); and, N1OLS1l: oxat hi azi ne (C6).
Exanpl es of substituted (non-aromatic) nonocyclic
het er ocycl yl groups include those derived from
saccharides, in cyclic form for exanple, furanoses
(C5) such as arablnofuranose Iyxofuranose

o o - Y

o o o o 7 P~ \
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herein, refers to a C3-7 cycloal kyl or C3-7
heterocyclyl ring joined to another ring by a single
WwW@t@moesspson to both rings. C5-20 aryl: The t erPoT/GB82008@03913
aryl" as used herein, pertains to a nonoval ent nviety
obt ai ned by renoving a hydrogen atomfrom an aromatic
ring atom of a C5-2QCaromati c®conpound, said conpound
having one ring, or two or nore rings (e.g., fused),
and having from5 to 20 ring atons, and wherein at
| east one of said ring(s) is an aromatic ring.
IiPr o@fed bsyect e A6 ifiveRBoNaSroideM D nicdhol b rkgaséﬁwais ab&f&e further
ring atoms may be all carbon atons, as in "carboaryl
C@WUE@% A ywng die duesotdmeal @pwpmﬁaly o trevestls embdrginbdetection of
r Exanpl es of
Eﬁgfﬁ’&f P BE B R SR e T R R o oot o
(i.e. C5 20 carboaryl groups) include, but are not
limted to, ose der.ived from benzene (i.

. henyl
II( (%IP er nagg‘fﬁt,h S %Vep@i@)provlgﬁ% Ry Arethnsd eq;ldgfcnb%d al%/ov)e further
cmgﬁﬁﬁg Qﬁﬁ?ﬁné @etdsa sr%frré JH%@ ey Ghlein dBlLELD %% 'ar}ﬁ%ﬁhar p53
he ring atons may inclu one of nore he er oa
Sﬁamslmrﬂcatgs duncreated|likelibew! ¢falysplygen, nitrogen, and
sul fur, as in "heteroaryl groups". In this case, t he
group may conveniently be referred to as a "C5-20
Ihehstheakylect, 0the URyeMdar BiolideEor 28" cHERALES of §PMiowable d
at ons, mhg%her car bon atgnslgr heteroa o&§§aPre e?m%ﬁe evice
CRIABHSIAE grasts matsiiab cepable raf n@)lbﬁm Celdﬁf fiolmi che fsmfmeo of the

ok By AT BB 6 81 S SIELEL0N Pl

oggophiysis de Banewls hisootafedrasplegsixol €) , thi Ophene (thiole),
pyrrol e (azole), imdazole ( 1, 3-diazole), pyrazole
(1, 2-diazole), triazole, oxazole, isoxazole, thiazole,
: : I o)
I %g)tﬂg@a %ﬁ;?étcg rt%é;?@?ﬁtgﬁl%lggldgg % :ic\ij[éag df%?cg%g? gﬁg\é Zf'uﬁté Il cdmpnsmg a
lquyl adhiestbet{ca Prefedablypyaid thaal meacfthetze B agirnebr 1q¥hEdYiptBRblY a
1,3-diazine; e.g., cytosine, thymne, uracil),
é7¥a2|ne ( 1,4- d|a2|ne) and triazine. The heteroary
group may be bonded via a carbon or hetero ring atom
Exanpl es of C5-20 heteroaryl groups which conprise
Inf gyodleer @Fm@é fhf? mybnithe, prbmdeaa &ltretdesdrived eboteofurt®®r comprising a

R G AT ——

hieten qaﬁﬂ,ﬂty of ?tb@@rvﬁi@\l?d N théem E#Hf&@ﬂ)lb/riﬁe container is a watertight
i soqui nol i ne, benzodi azi ne, (g yridopyridine;, Cl4

cofiiBgto dgicraghothsorersrvaliag fui maa@.ﬂr m&rrﬂeatmmﬂménﬁ’mﬁn@bly said
I
£l eits ﬁ@?\i’? f%k%%ygrﬂlﬂg ?[ }g%}ﬂgﬁz}étnhofas%%e%gc% etxglg %oﬂ,&§ the sampled
cdlbensel ves optlonally be substituted with one or nore
groups selected fromthensel ves and the addi ti ona
substituents |isted below Halo: -F, -C, -Br, and -1.
t . . .
BN O £ 806n sCRathSIe R %?%vﬁep@ﬁérﬂsnowd device
cqrappreses edapsolesspongeCl- Y al kOXy group), a C3-20
het erocyclyl group (also referred to as a C3-20
het er ocycl yl oxy group), or a C5-20 aryl group (also
I’ eh@héretkplet, aBe Qn@ltlgﬁaﬁrﬁkfﬂéé’ 90 u%) §3f1§éc? ra@@'lfé’ vherein said
Cl-7 al kyl group. Nitro: - %
svealoptshletdevice pompripes Wélydla\&klen@)ns suc(h(as@)rﬁhg vvher ein Ris
an acyl substituent, for exanple, H, a Cl 7 alkyl
group (also referred to as Cl1-7 al kylacyl or Ci1-7
al kanoyl ), a C3-20 heterocyclyl group (also referred
to as C3-20 heterocyclylacyl), or a C5-20 aryl group
(also referred to as C5-20 arylacyl), preferably a
Cl- 7al kyl group. Exanples of acyl groups include, but
are not limted to, -C(=O CH 3 (acetyl), -C(=0 CH2CH3
(propionyl), -C(=O C(CH 3)3 (butyryl), and -C(=0) Ph
(benzoyl phenone) Carboxy (carboxylrc acid): - COOH.

— . o, e
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R2 are independently am no substituents, as defined

for am no groups. Exanples of am do groups include,
whed7assonot limted to, -C(ONH 2, -C(=0 NHCH3CT/GB2006/003913

-C(=O N(CH 3) 2, -C(=0) NHCH2CH3, and -C(=0) N(CH 2CH3) 2,

as well as am do groups in which Rl and R2, together

wWth the nitrogen atomto whi'ch they are attached

forma heterocycllc structure as in, for exanple,

nor ocar bonyl , ..
R AR O M It P s I B ESFhs cypi fgter comprising
dwica Gor seMaiIEgzsmmlefamva%eaﬁﬁ R?efaa@ylsaﬂaﬁ%[&%h{ ises a blade
am no substituents, for exanple, hydrogen,
AFRY°"yr oup (al so referred to as Cl-7 alkylan1no or
di -C 1-7 al kylam no), a C3-20 heterocyclyl group, or a
C5-20 aryl group, preferably Hor a Cl-7 al kyl group,
Lo enother ashectcths énvehtian Pyddes @ kittas dvecrilied Wpovdfurtpel cdRprising a

ken t her t.h r o atomto which they

SRS A S E PSS

to 8 ring atons. Exanples of am no groups include, but

are not limted to, -NH2, -NHCH3, -NHCH(CH3)2, -N(CH3

Lip anotigrGrperaihe, inggndiion P desEx ktt‘pils elsscufbedyabbvec fiathien oomprising

ps nclud ted aziridjnyl,

gg)zg dlrir}yelse B @P%Ig?odﬁs IpmtﬁFtpég‘l? difiP e p‘frB’é‘r é??’rlﬁmma“on upon
m&lﬂwimaﬂthazd@piceyl nor phol i no, and thi onorpholino. In
particul ar, the cyclic am no groups may be substituted

on their ring by any of the substituents defined here,

if on, a car b . te.and am.do. Acyl am, do .
b ATBL. AL RSB RIS B AP YL dovi
cembssing ubndsivef atateeiehrpbahle yfdeqikening aelil fbnalthy Isurface of the
roup, or a C5-20 aryl

C3-.20 heter.ocyc]yl
OFOB 111 p IR BIRRET SR BB AMEUHORP Ky Tigrapn debestion of Bareits

by
Og{?gﬁ%ﬁ b B'éhet?g‘dalsié% ajttgir gg 6%3{4 C%Ii}g%ﬁf?é)f%gﬁdcg/%ﬁ% comprises a
cgrsulesponge. a C5- 20 aryl group, preferably a Cl-7 al kyl

group. Exanpl es of acylam de groups include, but are
not limted to, -NHC(=O CH 3 , -NHC(=0O CH2CH3, and
Prdfbieb iy QR kifRFurdid dngiRYs tr@e%%hf' er L& M Qh@ﬂéjte'cﬁon of a non-
structure, as in, for 'exanple, succinimd
smn@iumcgl}/wlar madkep hPredérably dpid mmunmnusjydsnmm eiriredisla marker

R A S e R T T S e L

mgnmmaﬁmﬂbnd Rl is a ureido substituent, for exanple,
hydr ogen, a Cl-7al kyl 5 group, a C’\oheterocycl yl
group, or a C5 20ary| group, preferably hydrogen or a

Iﬁl%ozlgérre }% eﬁﬁ@ﬁ'@kﬁ%@é %Qsc%ﬁ%%ﬁwé nﬁllrtﬂgreCmnprising

reaglbmﬂHEme am&m&mcﬁlqn oNI-d@GNEt onie miNiMeCeBIbbt2d from the group

TN T T e
r\éﬁ??{eﬁlsﬁc}fzaé 511(@%@9%5%%21&“ DS b %Tzne% QAR Tk ¢ ’anﬁ/or Cdx2,

ky! group, het er ocy group,” or
cytekeratingr yichgre upK8HBefar adluynnar CELT, af kly pracieep. known to be

FRIRAES oo A b Ol SV RS s Db Cesorhagr o iy el
-OC(=O) C(CH 3)3, -0C(=0 Ph, -0C(=0) C 6H4F, and

=0Q)CH 2Ph. 15 Thiol : -SH Thioether (sulfide):
In TR he\M‘f‘é‘?@l" rfhRigvenon prayedes er kis abé@&ctlbethabowediurther comprising

so r ef t.0
reBAAP L uft, b e, BeSordBP B 1631 RBe R EOLRTeSt 3 s sroup
CC&lS@EHQ of al'qlﬂfergﬂ‘leirumaﬂmsiﬁﬁ:haé@'l&wa dad-Mcrd éJ‘EMﬂenﬁr]@Merwtlon and

Exanpl es of Cl-7 al kylthio groups inclu but” are not
limted to, >0 -SCH3 and - SCH2CH3. Sul f oxi de
(sulfinyl): -S(=0)R, wherein Ris a sulfoxide
substituent, for exanple, a Cl-7 al kyl group, a C3-20
het erocycl yl group, or a C5-20 aryl group, preferably
a Cl1-7 al kyl group. Exanples of squOX|de groups

L 1
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substituents, as defined for am no groups. Exanples of

am do groups include, but are not limted to, -C(=S)NH
WQ20070§38%) NHCH 3, - C(=S)N(CH 3) 2, and - C(=S) NHZET/GB2006/003913

2CH3. Sul f onam no: -NR1S(=0) 2R, wherein Rl is an am no

substituent, as defined for_amno groups, and Ris a

sul fonam no substi tuent, foﬂoexanple, a Ctral kyl group,

a C3-2oheterocyclyl group, or a C "oaryl group,

ref er abl i Mal kyl p. anmpl es _of I£0 1.NQ,01;

Do gmeeE SrEas Bet wa Ny YT b . Rl BB et 4
R332 HBss2p p1 8\ 19246 Hmarids ek nadrditoweith the
‘t%e groups that formthe above |isted substituent
deprerupfalyselagia. Prefarablylepid makerip GyekPocycl yl and C5- 20
aryl, may thensel ves be substituted. Thus, the above
definitions cover substituent groups which are
PR SbLy kit eghrkéis hhetinPr ef erences The fol | owi ng

preferences can apply to each aspect of the present

i nvention, where applicable. In the present invention,
1rf D8othtS Gt Ot 'irf\/eﬁfficﬂg gz?avi&&p hegeNfuffed¥omPriBng a watertight
pre?erab consi st of solely carbon ring atoms, and
céaigermmd bestreaihenfyidnaplefdnailesaid Awid is Sontigeld based cytology,
preferably henzene. As described.above, ..these kin .
Dl SR BB ol Y A B AiRe S} o uction of
SPIL TS Al AWM daitlp®& celif. the fused aromatic ring
represented by -A-B- bears a substituent group, it is
preferably attached to the atomwhich itself is

attached t he central ri -t . (g
I HETRR AR, 7 Ry E L oV o i o Rt SR b ising 2
1&abanRzanaid dpids ortlbgenpe.ef erred place of substitution is
shown in the formula below by * : which is usually

ternmed the 5-position of the phthal azi none noiety. The
substituent ps | ' | fagnosis of
1§ SRR APk R LGHEER A X Meps T O S Bhagnc
Bagre@’s octdagud br Birestiulssdcidierbdysplasiaa hal o, it may al so

be at the 6-, 7-, or 8-position of the phthal azi none
noiety, but is preferably at the 8-position. The halo

IS Db I [asfal UOro and nore preferably
I%ﬁﬁ%ﬁg?ﬁ$@?§é§%?§glgsggsgélected from phenyl ene, ) .
Halrie s @egiphnylsec, ocpyr willydus desplisiar SppiprinsiElynds of patients with
furanpyl ene. and t hjophenyl epe., More preferabl I S, :
]%?é‘leggt 8EFOPRRSHS I%gt gf)‘?ezc%i’e rd:i@i’l@&b 7 ng%Ct eé‘¥f %?ymsgwen tme,
agfpx%&irﬂétglwoa/p by pRidn$s with €fa8eab o¥sophbgusseileitdve diybplasin.a Cancer
ngl e bond, NRNZ and CRC3RC4 and Y Is CRCC 11DRCC 22.
siich soatenesricidpma exclops fremdRaptasia And Hasgardsthsupiferifigme form
nd RC2 are prefer oy ¢
%%’F@F?I@de‘feﬁa Spfl BhEO BRIV AN Sotdinios bathE [ffey, | The presen
{ERYBBR4s cdmetrae satenb ddicornt snd BAgrbsand tRES2 dasoeders and as such
preferably Hand it is further prefgrre t hat Rpsd%nq. d
agupcarcenciia Jsregaided atpaicERms fona pf dyirlpes Ay isadetection an
L nal - FeSit | Y€z &4 ring. In
LS A R BL ST R ch iy b Mo TREDREE, L0 one
of RN1I, RO 1 and RC2 is not hydrogen. In sone of these

referred conpounds, only one of RN1 .l and.R02 j .
o i R RE 0 P et P CEBnGu RykTagnosi
' RE diNse B thattheh isabRAMisdidted 6RgeN. These stages
@*@?@??gg&%%gups fostdalaor &gg%?hcludeh but are not
donpirtse Baroett'sCoespphiguyl Bawpit's lpesonbagisepsspeipieg dysplasia including

unsubst.ituted,. e.g. thyl . ethyl, propyl, w th nethyl
%%Pﬂﬁ“%?@?%ﬁ%&&ﬁﬁﬁ“é@%@g%%ﬁpounds_ Wien RN1 is not
hydrogen, RC1 may be preferably nmethyl, with R02 being
preferably selected fromH and nethyl, nore preferably
met hyl . When RN1 i s hydrogen, it may be preferred that
RC2 is also hydrogen, and that RClL is Cl-4 al kyl (e.g.
nmet hyl ), preferably substituted at its terminus with a

carboxy or am do group. The ami no substituents of the
am do group, together with the N atomto which they

T Y



particul ar, substituent groups may include, but are
not limted to, hydroxyl, substituted and
waon@alosispé ut ed Cl-4 al kyl (e.g. nethyl, hydr oxp@EGBR006/003913
nmet hoxy- et hyl , di met hyl am no-ethyl) and C5-7
het erocycl yl (e g. N—plperldlnyl nmor phoi i no) .
Preferred groups for RNL |ndlude but are not |imted
t o, Cl 4 aIkyI (e.g. nmethyl), preferably substituted

a carbo ou
bt i e Sl e St oo S Rus Shtym. b
Bhfiett'abtsdph e Ubesd @UStdk@ronwhi Bhirblﬁeﬂ}él@o{ Mol @n v e%hhehum and
they are attached, are preferably cyclic. The cyclic
updergo irthen ghases ¢is g}h@m progsesp tlapugha bleydiseass -siates ewtligethabove.
Tﬁ%} :‘ﬂg'{’l @a@uﬂ\@t&g? %gﬁlgzo%ﬁcs{hggﬁs arg %nog%rﬁﬁgglllf f:orrelate with Barrett's
ogropkdagus bnd potentidl yheith desplaid armlflnwalselhowmﬁbnbﬂnzﬂufets ReHiscussed
substituted, as described above. In particular,
heEWst i t uent groups may include, but are not linmted
to, hydroxyl, substituted and unsubstituted Cl-4 al kyl
(e.qg. nethyl, hydr oxynet hyl , hydr oxyet hyl,
Cnaﬁiﬁwywbh hiyd faiblireseivh{Heapriarcargtthy Ip)fesamtdirﬁsntﬁls have shown that

R EsBE e o usliosl, BB o s e B Rk A orrtate

w@prrmm@td ihobiaeambniNERd tHah %M@%fﬂbﬁglﬁﬁm§ ¥dicdough
NRN3, andpthesg enbognnents Xaig pre erabl§ Cc=0. %O oue

diaprstic éavh BuionraphegeaRNEBligneiciRRR are pref erably sel ect ed
fromH and Cl-4 alkyl, and are both nore preferably
H Includes Cther Forms Included in the above are the
Sugthte Knapling and Techrilques Sol vate, and protected forns
of these substituents, For exanple, a reference to
In. & PRRERYAT embrdipnept, drsomy entiagiony plyputhesapméng off ¢ eells from the
SR P B s o 818 brv SR IR Berial s
retedved eie the paterrandofrgmowhich rthd welés atchaibpeqicatiptseshrated for
%&Fm (- A+HRLR2), a salt or solvate of the am no group
Sexanpl e, a hydrochloride salt, as well as
conventional protected fornms of an am no group.
SSimlarly, a reference to a hydroxyl group al so
Pﬁefmahl}zl esbstdngialinthendntiré eurface of the geseplmglit lsmﬁmtddypteéerably the

conventi onal protected.forns
PG G cBRuASS Ea 8T SupPlih EEL"BibRcBut of visivi
aIEéH UBBaﬂ’@ﬁ's Ryco6lsHagss. CerteapiBsd® rﬂi’@éﬁﬂgﬁ RN LE O%tsly' Pro9{¥ies for
more particular geometric, optical, enantioneric,
Saarﬂl%\@gébq whels peteinel suficref ihe oesanbipgsi is dhve epwplete inner lumen.
tautomeric, conformational, or anomeric forns,
i ncl udi ng but not Iimted to, cis- and frans-forns; E-
Banbr aZi—Vfa 0f eaniCthat the, matedalris feapdbis of ruthanith exk- frOfHNEe internal
%? and neso- for D- and L-forns; d- and
surfapg, rorfsthe(%so '&W% sinegt his imant femyse in a subject’s
) r
o%ﬁﬂ%ﬁ?n gB{a@%F%%L&;_bQQ%’é@@HeF Arde 1 Qﬁ {8 %lpph@zﬂ{%n In the
cantpxatadrthalpréseninsivehioat the thai labl;asmf\aﬁ hhs- theemeahia@exiven above,
4% forns; .and conbinations thereof,
Wﬁl@gé 5? 3%3?6 o pesstieyBf afeéggmre%slk 1§e gesonhagheingn qpgropriate
am b RAIBH fi &ir i End) exahfmﬁ”@?t 16 RRAMAL WiFerhdd LI1Y BER bdeAGemoved
form it may exist in a nunber of different
froya tyhersppliagus.or ns. Note that, except as di scussed
bel ow for tautomeric fornms, specifically excluded from
the term"isonmers", as used herein, are structural (or
constitutional) isoners (i.e. isomers which differ in
the connections between atons rather than nerely by
the position of atons in space). For exanple, a
reference to a nethoxy group, -OCH3, is not to be
construed as a reference to its structural isoner, a
hydroxynet hyl group, -CH2OH Sinmilarly, a reference to
ortho chlorophenyl |s not to be construed as a

Y oy a R T Y |
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substitutions. For exanple, H may be in any isotopic
form including 1H 2H (D), and 3H (T); Cmay be in any

WO s@vopises f orm i ncluding 12C, 13C, and 14C, CPOHEGBR@®6/003913
in any isotopic form including 160 and 180 and the
i ke. Unless otherw se speC|f|ed a reference to a
particul ar conpound i ncl uded?al | such isoneric forns,
i ncluding (wholly or partially) racem c and ot her

Tﬂé éltaf’é%?ifmtugteorees%gﬁcigﬁg}hﬁ)qg’ ngegtrrg astrahel oar1]1 ( séltast C ceglg ) ??S]I’lt in the

o@byﬁd@hl Peetiiably the thatdiiad ipdudficianty sbragant)saafpls laJ1§2}hBarrett's or
C%élorrerl c forns are either known in the art or ar
awwmam%”ﬁ eRfCBiftaddptd Arpst ectiEeh sasbadimg preferably the
herigl R VYR ﬁﬁiefte%%,
ABES] 2 kg 0SS k2o AR el A s
thab ppveEl nghaat 8IS qeﬁs Iauajecsllacmil togethal with salyBdrestt’aand/or columnar

otected f.orns o{l ereof , for exa% .as _di scusseg
et oG ma £81s U Pl R Presity mBHbHT Ay a5 4ggon pecause
sqmﬁhoﬁﬁc&@%‘z‘@ﬂio%&fﬂéul%%bﬁ@@é ah @ ﬁﬂz?s@i@ [08Hs Y dd their sampling
and/ or handl e a correspondi ng sal %1 the active
PreBigss arrenirelde thx amrla@r sachpﬂnat rfmoemah mamyuaedéparamtmoved by

N L

Bz@@&.’té@toakﬂyepﬁﬁid sélls (hf p‘?bb%ﬁm whidh, afbeasler1® fehbhé) thah_'orformal
exanple, if the conpound is anionic, or has a

Scful‘?rﬁ]@?? 881 ISgPBEPORAIEH ¥ed)l be anionic (e.g., - COOH may
be -COO ), then a salt may be fornmed with a suitable
cation. Exanpl es of suitable inorganic cations

Pieferhhlg ehe butallaweblaodbridivd theateriab,is akpaldableet & thie nsnbodiment,

PR 5 S, P SR 21000, PR, B0 e
wﬁﬁé’ﬂmﬁlesAﬁ’feX?Midta BRI BaRfgALG b%astn'nﬁfﬂ/sa k&?ﬁéﬁ@ ?mat@ﬂt‘afl Bhfpressed
not limted ammoni umion (i.e
sushbtbei mieadredesneshifiom |0©n®rf(selog it \MHBIQ*paﬂdl-EmnmacleRSa size
SOE UI tabt%e subst.i tu

apé’m’fxorrﬂaﬁﬂg 'lgngmé)%g)rﬁ%‘iem&r A} FVEm Lel'Ry Itéﬁﬂanlélatenal which
eﬂiaﬁcﬂsmﬁ apdiekindhpyuehexulian Qﬁnalts[z!efékbé/édﬁlg iCoriginal size.

but yl am ne, ethyl enedi am ne, ethanol am ne,
di et hanol am ne, piperazine, benzyl am ne,
I Y. ' I
p%?% i §&132 r?f&aﬁb%]ﬁ? %lée{sté}ga’rln (ﬁgl%actfggrk% )ﬁﬂﬁd va(alls,i rl]réﬂates or
oiﬁéldwﬁﬁ 1@&:11’&:&313@ in éine etargeh ewallowing andmithdtiatadr RasRrably the device
.ammnluml n.is N(CH3 . |f the conpound is cationic,

18 Gtgrgepagdale &g |d<9ﬁ%F1°bFf‘61HHe ViRitess 1RtV eBHEOR RetsRsWadoying and
oqBoe Aty Uy 0A0 Antab, I B 4 v

unfpllingg @nf@hng,auRMg br wilteedist cgrowmgsm sle¢ ifvidalvihgarmoval of
the foll ow L nor ds: hydr r .

P #F%rﬁwaﬂgw ?f&gﬁrcbl Eﬁ’ mﬂ%r%ﬁ g ‘i%rqu?sls P gssible and

refbritd DEiSe a@fﬁ%ﬁﬁﬂ&ﬁigﬁts @&@H@P&§&f‘ﬁ£@ﬂ§}owﬁﬂ§§®5ﬁ§wﬁg Preferably
sui tabl e organi c anions include, but are not linmt

the glevich gseongnéiod fony oaemprsstedimaseria) gvloqcfgmmebambil}dsestramed in

a @&ﬁén %;Sed B{al?eo | I?rnfe?ab rrg Hcecﬁa 'eﬁ%?ge?eats%cf frgﬁ]it r%?[ra&lt{ arf fex ’swallowmg,

algllvuﬁg) atnsias 0O fHel &vmﬁﬂham@al bBfoee MxamiAal.C,
phenyl acetic, glutam c, aspartic, benzoic, cinnamc,
pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic,
YR t ngﬁﬂk [ g§¥

P{gt arpégt }ae fd(%klﬂ;g et gs%g c&lm u fg,%ﬂ %’?‘atf%g(agl Wﬁl,Ch 1Se%%m%essed into

capallerforn. Brederghly civan cempiexsisip nesert] isih thaliben pOkYITRE inGaterial.
anions include, but are not Iimted to, those derived
fromthe follow ng polyneric acids: tannic acid,
carboxynet hy! cellulose. It nay be conveni ent or
desirable to prepare, purify, and/or handle a
correspondi ng solvate of the active conpound. The term
"solvate" is used herein |n the conventlonal sense to

Y a o o o o I 1 o . o o
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a conmpound i n which one or nore reactive functiona
groups are protected from undesirable chem ca

WO e@chispes, that is, are in the formof a protRCI/682@6/003913

protecting group (also known as a masked or naski ng
group or a bl ocked or bIocngg group). By protecting a
reactive functional group, actions involving other
unpr ot ect ed reactive functional groups can be

PR RTE solbhARH oRRECR! 4o BT OLREOAAATIY PSS and/or

dsdebislguesat sstiepas Wi tipem]te scuinst &n¢feablyy t]aff fspomgen gs tihdigestible.
remaj nder of the nnlec e

Prefpigblycthe vapioaprd 17 A lop %g’y%’t‘fﬁéi é&% gglatipg o Epferably the
cepsuyeurfo‘%t 18%{1% ! o%ﬂ @dm % Mhew | ey and Sons, 1999). For

Xy group may be protected as an ether
(- CR) or an ester (-OC(=OR), for exanple, as:

G A Rer s 8 o et Clpro Tty

n{a’téﬁgl ') ﬁ'lc%%tts@yif@ﬂy' M lcagt b¥eS devide I%%o 1@% Mkt @Sth€kubject. Naturally
For exanpl e, dehyde or ketone

thr dumlmylatfelabwgugcm@d tadbe ahg@teétama stewaiatg than the capsule and

ARSI R U BRJAR, PR G i

i{ Aon-@asvie, P@fe?&lﬂj’/fﬁt’e}boﬁi galbaldigetisleal dehyde or ket one
group is readily regenerated by hydrolysis using a
| arge excess of water in the presence of acid. For

e g, plds th
RS G 30 BN P ORGSR BOSLRRLRC, pi LB Rb rthane
spoige (- NHCO-CH3) ; a benzyl oxy amide (- NHCO OCH206H5
-NHCbz); as a t-butoxy am de (-NHCO OC(CH3) 3,
-NH Boc); a 2-bi phenyl - 2- propoxy am de (-
l%@@@b%%)n%% BEBidle spBIEEé-D’pﬁ@ Jwill 88 aBparent from the specification,

fluorenyl met hoxy "am de (- nmoc), as a

aGapésitle spezatis y dowiyge acpmpjtesn@g Mmmgﬁ;ble spengg as the abrasive material,

Vgh %h Iﬁ}gr(fr{g?ﬁ]?%rpélgﬁeg ?,HSH (a N%%ogzgpsuﬁe shaped compressed

spbhgd @ et%fﬁ!bﬁere(veﬂéﬂ‘ﬁ'lflrés%bmd@ﬁ it8 céfpressed state by at least a partial
ul phonyl ) et hyl oxy am de (-NH Psec); or

h
cgatecp%sm?@ﬂ@ as@er dlsgst@ﬂae yatesia] a@h(a:smglaytme;:d’rre@;@é%ﬂ@ dexice is a
c%ﬁsru }\éong% a%cslug@?{dgﬁj}g IFE%% esYéthtai( %CI{/I%glchSR?%yzl%ﬁt6§§uer{c?,r South

ffrfcabutyl ester); a G -7 haloal kyl ester (e.g. a Cl-7
trihal oal kyl ester); a triCl-7 alkylsilyl-C 1-7 al kyl
ester; or a C5-20 aryl-Cl1-7 al kyl ester (e.g. a benzyl
ﬁétteﬁ{b y ?Le%bﬂlgfe%%ﬁ}i{)t m}gfes.e er&%c?sc@ilgﬁ | é;bfi'i'egt%%i ﬁ?agclgnaé.r gﬁelgetably
tha)galhplepdcms esit ednpsisa entivsoepindriofsySRPreférablyethangainple does not
as: a benzyl . Eﬂﬁ t her; an acet am donet hyl et her

CEIPTISEIS g“gslt may be conveni ent or desirable

to prepare, purlfy, and/ or handl e the active conpound

in the formof a prodrug. The term "prodrug", as used
Rrefeeibly therexppmded: Gea @Q@ﬁm@m@bd)mmwvmmﬁen@t abdh¢ slsgice is

v t he cti ve_co
Seyshamr Ry R oy b6 Wi ReBRRGE A’ Bl TEM Cocsophagus
}treefatimethﬁcw \ige @pﬁmuﬁ@te &umefmyofpﬂib\llo@ﬁ)p&dg@mtlagﬁzﬁus More
handl i ng, adm nistration, or netabolic properties. For

Rigrabile, thiso e Sbglﬁt% dgygeiathane dhce (diarpgtey (of et pesophageal lumen,
e.g 110l I agce

aqr}gﬁig[gg%ﬁglgl I y 2 O%gstcggi)agﬁd%%fhng%rrgthggjoeﬁugfr%ce hfe same - as

vﬁﬂkEWWgW$nnphﬁgGﬂ@ﬁbhﬁ%.i s cleaved to yield the active

drug. Such esters nmay be fornmed by esterification, for

exanpl e, of any of the carboxylic acid groups

(-C(=O OH) in the parent conpound, wth, where

appropriate, prior protection of any other reactive

groups present in the parent conmpound, followed by

deprotectlon |f reqU|red Exanples of such

T o o s "
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Furt her suitable prodrug forns include phosphonate and

glycolate salts. In particular, hydroxy groups (-OH),
we@an7loesspmde i nt o phosphonat e prodrugs by reacPCDGB2M06I003913

chl or odi benzyl phosphite, foll owed by hydrogenation, to

form a phosphonate group -CP&EC»(CFDZ. Such a group

can be cl eaved by phosphat ase enzynes during

nmet abolismto yield the active drug with the hydroxy

group. Also, sonme prodrugs are activated enzymatically

to yield the active conpound, or a conpound which,

Tlll psoan feature ttbélthecﬂnemtmalthettemmmﬂmg)db ﬁbﬂ&lrébdﬂéﬂ &L tvigvglly directed to
e a sugar

oun For the pro
%’g epat’itr tg‘?‘ﬁ B?Soﬁb@r‘%’éy g]é ac’glfﬁ% vantage Oﬁﬁyi ipeerdion that a
g@&t@ppﬂﬁbﬁlcﬁﬁéﬁfheds%ﬂaé’@ﬁ We oe@%ﬁﬁ’%ﬁgﬁs 5L B8 nﬁ‘{ﬁﬁ Ll Seved by
many chem cal noieties are repre fed ushn
IS\t @l@bmewsawb s endasconidibimpsi ({tvhivht sahipﬂﬁst @rd@mately 1% of

t?@ I§“¥1Jace§ Fncf %%%Etﬁlgg( E[FS%L]@/( np;e)ast 1%)( the Ioesophageal

sunfex)s, saﬁip@‘ddQF@féthblﬁf aHR%3t. 2004 PsterabBhat. leQ't BHGN %ﬁefer bly at least
hi Ph), benz (Bn naphthyl (naph)’, met hoxy ?

‘@){/ ProRl‘;?ff(rﬁfllZ)) & ksash 28y > PRyl laewstal "/Q,Am)eferﬂﬂy at least 70%,

nds_ are re

& R S T AT 2t 168D CP Bt R SRET obodiment,

111 eﬁ@rafoé}d suhstannelﬁj’] dreodntifdvBéddphagtks Havahple&! flerabl I\/% the whole inner

/ p%gf (i- PrOH) met hyl ethyl ketone (

EI’Pﬁ’éP %fiS@li.’lﬁiﬁPs seREpledec By appjiesienealhciodhe At@‘l)o sample even

I
e B Y RS S LA ieg Lo the sy
tetrahydrofuran (THF), and di et hyl sul f oxi de (DMVSO).

of formula | of the present
:§¥§%ﬁ?ggﬂdg§gﬁoﬁﬂu§ynthesized froma precursor of
Scedefiliigeaspecttof tHélivehtion WBleGo GRY @lteltRRY %ﬁ%ﬁ(ﬁ%ﬁwosw of Barrett's

protected hydroxy group. The various su
o§slipsuss hBMmceﬂbz;m@ereﬁmg stbediawentes i thednientionohpsuisjes being

rotected v I on
BB, ol b BB BB G STt Bl of apiam stavs
forBarsdtty. mat i on i s needed to reach thedesired conpound.
The synthesis of the conpounds of the invention can
proceed by renoval of the hydroxy protecting group

shpldiipmed Q%eﬂno‘?etgp q’ﬁgerft%lﬁn%tie{t? Mo llﬂ% L@#ﬁsﬁt‘%ﬂ%ﬁ‘{/‘?{g diagposis of

t echni ques; e. ase cat
dyeptpoy nogudihg fadmmmmamammmgy BIehﬂ§ dggladdy arkDARhdRBcinoma
a Cﬁ@@ und.of fornmul a 3 or formula 4: Fornula 3
Ao PRI ZCAly il r%rﬁﬁ’& NS adegPpRIPRoRagpatg be regarded as one

ek@shectdnvelf: afPld a asFy rﬂgéﬁss@dﬂ%glowe engg\?ealtlon may be

formation reaction is carried out under’s

agitRgeP e . ap@bf#)d@l ni:is‘-lrxgmshoadﬂnbeeeciﬁomadﬁ6mrrﬂyspl1)£1a depending
nd exanp] es

rdin known . net hods
u 81{‘{11%%@%1% ‘g cerlshtésgg %é)wfﬁfﬁ ﬂrégeqeeia Ctgﬁgbqa%gon&f surveillance
asfper:ir:mlc&"e tBe aﬁtdfeﬂnorﬂsﬁléf&e fr eheNtdetcBi Nt bpndgsr ‘?ééiade%cludmg

@Ctlve conpounds, specifically, active in in
FOCHEIONE yIypicapRpsuryeiliprcetastiodiments Vét'heaﬂveunsled the subjects

r npoun whi ¢ cap

R kiR AR e TR P e BB R riertatsts for
dmmmmmumﬁcauytm kinBiviit hhee B&kdtvd. ty (drugs) as wel |

as prodrugs of such conmpounds, which prodrugs may

t hensel ves exhibit little or no intrinsic activity.
I ye n order to

D e R P e T e B MR Mol i of e
Praoigsd goeseqsende ¢ theb\mlrku@ dfhhe exaenribes Tlhe Id@ﬁﬁereﬂchaefelates only to
present invention further provides a nethod of

inhibiting the activity of PARP-1 in a cel

conprising contacting said cell with an effective

anount of an active conpound, preferably inthe form of

a pharmaceutically acceptabl e conposition. Such a

nmet hod may be practised in vitro or in vivo.
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For exanple, a sanple of cells may be grown in vitro

and an active conpound brought into contact with said
waeei®458961d t he effect of the compound on t hosECT/6BR®6/003913

observed. As exanples of "effect", the anount of DNA

repair effected in a certain_tinme my be determ ned.

Where the active conpound isl¥ound to exert an

i nfluence on the cells, this nmay be used as a

10stic..or diagnostic rker. of the efficacy of the

B B oo T hE QR ae OB e et Jiemgine berween

seRlehitig@hd tshie cHRIEBe. CRIGk4H, A miYy B advERReESI o LhAA B Mening and

as used herein in the context of treating a condition,

sHefetbnge 1y daexaming qell semples fenmagisds of Barpl's anivedlhas dysplasia

. . nj. gl .0, Lnveterinary.

Bohund TR o B Ty el T, iiBihing: e vaine of the

iefofrmetiori shtainbd eneathidvirg exarmbobustcbabimtididnoatt Qfipithe

progress of the condition, and includes a reduction in

the rate of progress, a halt in the rate of progress,

MAaRld-eration of the condition, and cure of the

condition. Treatnent as a prophylactic nmeasure (i.e.

Narbspitsthaixdas)bei appdied dor Baotaide dereditieg ted survaidjatnicire s markers

Vﬂgcd her%in re%ﬁpes to the use qf.active conpounds I n

CBAT BT SAPIRPIH R ToTHeL drsPRi38eR! St Aneierablic anynarksrs which

ai AG1 eibiReByd @ B¥intal LBGPHERS sOiffacd &8s, PNALRHTY ARSI Se markers

radiation as used in the treatnent of différent cancer

of ppiersquanpus £etls. cRiiefarably merlees 4r¢ enackerp ofioel bilarmeolkfiaminn.

to potentiate the actions of a nunber of cancer

chenot herapy treatnents, which include the

Foopaicsiting agseetsC{iashr dbiepiirs 6N Baas@s Mesdphaku ,hgreféi’% markers

al k Iating agents used in treating cancer. Active

e S tsHs H?&%N%qns@teéﬁn% Jedjapiasie éBprrettis) e sqtharions vagsophageal

iophg Rt R r a ' er to sensitiz I

B b, SR G GeRET AT bhuBRe Bholfle PRARGA BF epithetia

diffaterdgtation. treatments in vitro. Active conmpounds may

al so be used as part of an in vitro assay, for

exanple, in order to determ ne whether a candi date

SbeshinkS ddik@hyr Maakgnefit fromtreatnent with the

conmpound in question. Adm nistration The active

Pecdergblyrible prarlgsh ar araerket pLadluonarpels.t i on conpri sing t he

active conpound nay be adm nistered to a subject by

any conveni ent route of adm nistration, whether

Peafsublyi sigh ke ﬁﬂcﬂhﬁﬂﬁ‘hs‘%&ﬁeﬁh‘ofe{l% stikch %ls Q{HGiﬁj BF h{g))@;gn, brush

action, including but not limted to, ora . g.
b?W@%@WWS; sychpisc alkalinenpherphatgsee . vehich raam sdpressl , specifically in

i ~ . u and subl i ngual ) : pul npnar
S BHRA SRl Mol S Rhe B RR bR AR D B2 e
fgthgr caamples efelich esgful inbrketiyhn ABUMLIONBAina%8)e bi€RbPRdGuamous
vagi nal ; garenteral, f or_exanple, by injection,
e

& B A DX nle 2mal , i ntramuscul ar,
i ntravenous, intraarterial, intracardiac, intrathecal,
intraspinal, intracapsular, subcapsular, intraorbital
Fmﬁhqr@pg—:r, !sp@nﬁelmucingtarabﬁmehg@ﬁn ]%an’_@ﬁmlhﬂ Hoalin Igastr}i)c tissue (e.g.
r ar, subarachnoid, and intrasternal; by
]%q%#égyﬁggﬂ%‘depot, for exanple, subcutaneously or
intranmuscul arly. The subject may be a eukaryote, an

aninmal, a vertebrate aninmal, a manmal, a rodent (e.g.
Ofheg tiynse £ golpmngr egtenlesia and native eolwnnselissuecan be differentiated

. i g Q4 a.dog), feli ... i
ﬁgral%g%ﬁ%%s. egn?tﬁ'gfﬁﬁn& r(dgce(%,img t%‘?ﬁgf?ﬁy&’%eé%ﬁ] e%ﬁregg_oé pfo?ﬂg (e.g. CK 7,
8,nmKdy 18y, BppirticaaneMeaYraflifs SuchEy @KS'%d/&E@@@ﬂg% foPolumnar

ape (e.g. gorilla, chinpanzee, orangutang, gibbon), or
a human. Fornmul ations Wiile it is possible for the
active conpound to be adm nistered alone, it is
preferable to present it as a pharmaceutica
conposition (e.g., formulation) conprising at |east
one active conpound, as defined above, together with

oy T
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carriers, excipients, buffers, adjuvants, stabilisers,
or other materials, as described herein. The term

wO pivaommeeut i cal |y accept abl e as used herei n PET/GRR201S/003913
to conmpounds, materials, conpositions, and/or dosage
forms which are, within the gcope of sound nedi ca
judgenent, suitable for use*Yn contact with the
ti ssues of a subject (e. g human) without excessive

g)&lﬁllcsléén 1|32r ,-,-tﬂ{il tsé‘gf?r{l%% 06@8 %'Fsg]rl‘lsur arﬁgl%c%.'st a%rc%faﬂée{o the present

nggﬁﬁ@nable benefit/risk ratio. Each carrier
excli pient, etc. nust also be "acceptable” in the sense
of belng conpatible with the other ingredients of the
f or nu n. l
TR bl ey SR o FRRIAR Brsfcd T St BN E RN using
cofﬁ@ﬁnarfrﬁdirkax agpae only Hanohinee keltf ar@ldaten@délytusu@ them. This means
Addi tives", 2nd Edition (eds. M and | . ASQ}’ 2091
theisyaramees | el (s LPE é&ncqfwbs g gt cBHcd Qgypotumnar
) lindd G8R cells arisin
mifele. ) s SFEARON S Roos mgey iy e epcan e
th2@fom amh amn@tmmcmmmlsnacewﬂmmml |yl dissbe, sdlpatively

99 e fornu may ¢ nveni.en
idghieeh Pl AT GRIETHO S br it A B e Y dpRlag pignal and
alRM e RED ahek e lihd kféﬁ@\’\'ﬁ‘l1e!v|i1':1t<§sh ehedhbedfto pip@lyTEGither Sigtinguishing
nmet hods i nclude the step of bringing into associati
miaHersa dtershy sonbumgithairoredie byatiracly dgisrine e REnAL ‘i‘?ﬁééﬂ this
one or nore accessory ingredients. In general, the
DRIl ati ons are prepared by uniformy and intimately
bringing into association the active conpound with

liquid carriers or finely divided 80|h£ arrle S 10 col
Ppysicwlar]y ingefemechare tha el wa Bk s pReGLIOpRLa VSdEFE crably columnar

ma%gerlly L&thl e%rlﬁuﬁ%?}a@r Jﬁl%téntﬁeaﬁcﬂtgm&ﬁedﬂog Wedss a1§94)1ultnh@iﬁ§ and/or
pensi ons I ons, IXIrs, syrups, table
cﬁ@ﬁ@ﬁ@@ﬁ granul es, powders, capsul es, cachets p|IIs
anpoul es, suppositories, pessaries, ointnents, gels,
pastes creanms, sprays, nmists, foanms, lotions, oils,

pat4s con?&ﬁéﬁdﬂaéép@&s o rth@%{é%&‘i’c' ﬁveﬁwnnuh@{ h®M&s and methods,
SUIta or oral "admnistration (e.g., by ingestion)
nnﬁybb@kpﬂ&membb@masnqutrete units such as capsul es,
cachets or tablets, each containing a predetern ned
anount of the active conpound; as a powder or

SEfRRUb e, echf Mark@kUt 1 ON or suspension in an aqueous or
non-aqueous Trquid; or as an oil-in-water |iquid

Lentinssiro Mergrabandeat prol¢ins. oLepctmp/@ﬁgpg bgm%p%;ﬁlersa%re gxpressed more
as an_el ectuar | BEnd t

20y, R A Yl 3 2RO et

spedifild Eghfigapitionnal tarbuhtdratenaichras mnnromsaﬂ@wseﬂiyl BE. Cell-surface

I ngredi ents. Conpressed tablets
I@@gﬁyﬂ@s gichling, gg)p“éth ifRCBl ECRRIET 118 ol ergﬁyt glg' €% gilﬁﬂ% @R lectins
egr fsd [) A-th1pde nglﬂeﬁrl%e?l'é& Ryi8Sabr RS HubfocBfodd | 18ins can be

|ona y m xe one or nore binders (e.g.
}n@ﬂydﬁnﬁuvgeQWnnﬁMbhcamiapasﬁchbblﬁntddgdmahth]ﬂogﬂﬁm of

roxy Ineth ceIIu 0 ers or. d

@SUCI g‘&o b‘g é'lSWFn 1§ cYsRg gftsl?el# eé J}thﬁ?}begg c%rf Ci u%’n cytometry
ﬂ?&t@é&gqe gPhesmiahels 1bod)r et Bwl @od; hidgABSid4te and affinity,
stearate, talc, silica); d|S|ntegrants (e.qg.. sodium
thioagle mugnylcdmmleg sitensnaky Hieay fodvﬁlttféﬁé’e & Biomarekefye have

%ﬁ%ﬁ%ﬁ'sqc ﬁag 0 Fr%(ﬁggtﬁ%tgtié%élte %@ene& lﬂr &ﬁro%(f% b&ﬁlcﬁolrectms (Helix

Pkt @leu’tﬂﬁﬂ EIrESErpeahity egel(enif - lecmiit(fP?NA) and Ulex europaeua
p- hydr oxybenzoat e, propyl p-hydroxybenzoate, sorbic

acid). Mol ded tablets may be nade by nolding in a

sui tabl e machine a m xture of the powdered conpound

noi stened with an inert liquid diluent. The tablets

may optionally be coated or scored and may be

f or mul at ed SO as to prOV|de sIom1or controlled release

o " .
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and acaci a; and nout hwashes conprising the active
conpound in a suitable liquid carrier. Formulations

W@ ioralses f or topi cal administration to the eyRCHIGB2006/003913
i ncl ude eye drops wherein the active conmpound is
di ssol ved or suspended in a suitable carrier,
especi al ly an aqueous solveét for the active conpound.
Formul ati ons suitable for nasal adm nistration,

wherein th rrier. is .a saolid, incl .c0ars :
acpioRROrT KNG S asdenaad; b, POSRRLE (e Fyrplastio cel
unfe@%‘;i&.tfgéue’g‘.bgﬁé FRBrdcBradhow hBAR shelecns whingdnabk to automated

adm nistered 1n the manner in which snuff is taken, .
micrascorhy anapsisior qirakizative mssersae Hyt v ﬁx@a}etfpfasﬂ glectins are

~%%on&a _ontg&ger oﬁﬁgpe powder held close up to the
Prejgeed Mapersd e f8Filat i ons wherein the carrier is a

liquid for adm nistration as, for exanple, nasa

spray, nasal drops, or by aerosol adm nistration by
Sonesnirigi-s@eneral a8 aqueous or oily solutions of the

active ¢ ; ' hii 50 usable to distinguish
Vil PR top TR PO BT e AR S50 meable 1o e
cclls iRRcRefiag Gmtsdirgnts, rianpatiprester wetepathaek andi Neich pethway

use of a suitable propellant, such as
geeehl or odi f | uor onet hane, trichl orofl uoronet hane,

di choro-tetrafl uoroet hane, carbon dioxide, or other

suitabl e gases. Fornulations suitable for topica
Aag il sharkers dmowinatot be diffirentiably| qxaecseidh imBAESLY's ceEsgiprdiormal

anq?enqlsions. V%entfornglated in an ointnment, the
ocsepRageal BT ATUS HRY gﬁ?ﬁ)%gp1y be enpl oyed with either

a paraffinic or a water-m sci ble ointnment base.

Alternatively, the active conpounds may. be fornmulated .
Alternaticr emant theyahe onentifipdyiaties agr @ERPEREemIqrpartay companng

desire t he aqu h of : ; esent
e G500 g S BRUTR S RIIRRS At R af e AL RS STl or
ilﬁﬁés)érb)éﬂgkfes alag0fealsed in the preaentaheambioh. havi ng two or

nore hydroxyl groups such as propyl ene glycol,

but ane-1 , 3-diol, mannitol, sorbitol, glycerol and
PRELYEL H%éh?e?@ £ }ﬁ&géticﬂ{' df MBattiseSedoPRIROT ic. TR dsepinCadreening

ormul atrons nmay desirably include a conpound which
cbbdinees oflisdnpdition) ae vpikinetr naesionpisferatiy vikei ve

compound t hrough the skin or other affected areas.

Exanpl es of such dernmal penetration enhancers include
Sﬁggﬁhg&;sulfoxide and rel ated anal ogues. Wen

ated as a topical enulsion, the oily phase may .

Foptinveidlahge emepisi pecfensblyl padere iioss FrBies{t KepRiatss with the

known_.as an. enul gent Or I ' ' :
dggregpt g%sggtﬂac?ﬁ%u%ﬁ‘ul%leﬁelra@y %/bllc h %lrﬁ at {éol?S%gr{Qr otlﬁ{}a)éggﬁﬁcauon of
pgﬁ&ﬁsgqgﬁ,a fat and an oil. Preferably, a hydrophilic

emul sifier is included together with a |ipophilic
emul sifier which acts as a stabiliser. It is also

referr ' ' fadtic T QREIMRES proteins,
BB PRUPE e e TeAo R blanRifiafh BKioT SAEIET o
phdlEeRton aht etiNamdimadey imgkenmxuctans RANAMeYCline gaches cyclin D

with the oil and/or fat_make up th ocal | .

BT ST GORTARN D SBalE FEAEHE f B he-Q e 59 jputation, or p53
OQI[BI%F eS&ch &s AhnfuRBhiSioBReMLAr Aatk@{onOMsreoSUp 1aNsE including
emul gents and enul sion stabilisers include Tween 60,
Sphylaigs, adt astebidy fol evtople mpadusady by aflew heitometry or 1mage
glyceéyl nonost earate and sodi um | auryl sul phate. The

< L& of suitable oils or fats for the formulation is
based on achieving the desired cosnetic properties,

since the solubility of the active conpound in nost

oils likely to be used in pharmaceutical emnul sion
formul ati ons may be very |l ow. Thus the cream should
preferably be a non-greasy, nonstaining and washabl e
product with suitable consistency to avoid | eakage
fromtubes or other containers. Straight or branched

o s e
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Formul ati ons suitable for vaginal admnistration my

be presented as pessaries, tanpons, creans, gels,
wW@awrmsss9é oans or spray formul ati ons cont ai ni NBCT/GB2006/003913

addition to the active conpound, such carriers as are

known in the art to be appropriate. Formul ations

suitable for parenteral adm'istration (e.g., by

i njection, including cutaneous, subcutaneous,

S, AL S SR ol i ot

BRI dsQyd1NkL&ilib1QResS@L L) i 288 SndVBEudds ifRylved it ﬁlﬂ’ammatory response
anti-oxidants, buffers, preservatives,, stab|I|sers
(@@é&@r iveese ashownael kU el salkicbh GXBraden { e BE and  subsequent
pro {0 10%tt 9&% | 13(? Bl%rthé}et*&é Hs tf@ﬁnﬁk{@rg‘acégrdﬁ ?%o tH! e&@s@ﬁgmventlon
Fé% N’ ous and non- aqueous sterl |
suspenS|ons mhlch nay i ncl ude suspending agents and
t hi ckeni ng_agents, and_|ipaos s or
Pregr ?Séﬁ)élrtP ,aéeﬂoggtén@ygat 18 I]I%(eWp 2%1%&? éncae@gecgpf@&fer%tldna IPbc(g(l.}feratton
rﬁa!?l?erg l\f[ %113 e?x%d O'I"@N&) Qfe RBBsi@redfo€be markers of
organs e duita Ie i sotoni ¢ vehicles for use
prcrgrsqsmln ﬁ\(ﬁmmts ad:xpmwsed rivking ethSowillunyddh| dreiefere tightly linked to

il EEtipbte FpGHIRY, OF HE RARReR A0PEy B0k A e Sigrine o

n%%ﬁ%%ﬁtrblnoﬁ e 891 Byd19Ard 8f [i@BRtahentas tydlg/ifthibiters, like CDK

out 10 ng/m, for exanple fromabout 10 ng/m to

imlisbiders (pidgp ). The formul ati ons may be presented in

unit-dose or nulti-dose seal ed containers, for

exanpl e, anpoul es and vials, and may be stored in a

Thneea endrdredvd hyephiak ishesh aansiid iaad mleqsnnmiln@om ildpced DNA

the addition of the sterile liquid carrier,

d@magpr M AR tkénase apatioigse @nfl ofs N%ﬁ%e@ﬁtbwr ;ﬁnsrritrreas%d apoptosis

or aneous. N

e e BT B0 pERNA PRI demaee (e.e AT

Agnaﬁ WhhBRers @mdpb@btlet(§53)l%mﬁnmmtsrsmnnh@r MAPKrpatt]hrea}f carky p38)
osones or ot her ntcropartlculate systens whi ch

aadenagasém@ theoNFBoae usefal derthoanerenpibusdds Blcmaé%éhe retinoic

nent @c}&{%@gtqe 5%5{)231%?% 0 r1 égogé{g%g@% h aypa‘éla in chick

e@ﬁtﬁy@uﬁd@hagm CANP@BbE @ﬂSotl@@ﬁpithwayBg htrhe baem iiveolved in the
conpounds, can vary from patient to patien

declepmentiof BT and pRicruon Hoesaess swill ps Bk ﬂaql BMP Rathrges-
t he bal ancing of the |level of therapeutic benefit
against any risk or deleterious side effects of the
Nib@atshentiser @bndidgativresent i nvention. The sel ected
dosage level wll depend on a variety of factors
Tnhesidy g arkist knayst tq sarralate wig, the Resrs of @ysrotﬁsefwwﬁé be suitable,
t t riat
Bty SAPRRHE ach iploB Bp oo P Belled s 1B Byl markers
rﬁéntimu(m din fFIItEgeiallkiaRG) nChfi Ghsirdeneat méiepatobt Gempldk udseases in
npounds, /or teri ed . n conbinatiqn,, and .
RGP0 OBY R B HRICE e I BTt oG dFONEEP Hdefgroinome.
’RTOISO@ JRHCH DISLAEMIPRA MechR RERIts ANEaRFPUMs Gnetics and
ound ‘and route of admnistration will ultinmatel
}h‘&V@ﬂtloll héoehopha@talr sstenodar¢inemp R8T, di6a3 5-48 mapbeybuitable for use in
eneralhg ge dosage will be to achieve |oca
8H§@ﬂFF‘FP % at the site of action which achieve the
desired effect w thout causing substanti al harnful or

del eterious side-effects. Adm nistration in vivo can
Mgmemé@{sednd/ﬂr erdindds are pahievlaty ugpiprred for detectlon of Barrett's

nt erm doses p
REELISIY snfoe ARaieltite R oRRAr SRR guven
of determ ning the nost effective nmeans and dosage of
adm nistration are well known to those of skill in the
art and will vary with the fornul ati on used for
t herapy, the purpose of the therapy, the target cel
bei ng treated and the subject belng treated Slngle

o, .
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spectroneter, operating in positive ion electrospray

i oni sation node. Mbile phases A (0.1%formc acid in
wowdogyssamd B (0.1 % formic acid in acetonitriPE)/GR006/003913

used in a gradient: Flowrate: 2.0 m/mn Anal ytical

HPLC- M5 Anal ytical HPLC was_typically carried out with

a Spectra System P4000 purrpl%nd Jones Cenesis C18

colum (4 mm 50 mMm x 4.6 mM). Mobile phases A (0.1 %

formc acid in water) and. 0.1% formc acid i
D e

MREbOMicnie tVeGhd, e SV G2 Mcal7 bIVMVME) bR feiabgctiom2atWhen the
254" nm WV and range 210-600 nm PDA., The NBsSs

maiecty Met2r sasitaitwaledy oz & ePrENsYY 0&mie . or yggomore 18
gper%ti ng in electrospray ionization node. Flow rate:
ACPYM /m n NMR 1H NVR and 13C NMR were typical ly
recorded using Bruker DPX 300 spectroneter at 300MHz

and 75 MHz respectively. em cal _shifts were reported
Ifjusingaan dlqsemagkqr| alene, (fl}&fﬁn%%?ﬁloﬂféf RS ‘Fréet?SeP%FPpﬁaeg“F gs only
ity {8 Lsh! | AbRE tangan k@ss pakatredesions will
PR R ekt 21 sl L g gt
ndD6BoW|Mcrh Bpresyiber &hde, sf eppdyingltiee inyenticr toNHN TsMGOUMEFTaening

was syt hesise descri bed i n. Ex e 23, of MO P
e e G R D R

lected to b di binati ith the surveillance marker Mcm.

aéd@ %—g?:?ulig/rsg-e??-ei sgcflgaeatlg-cgglngﬁ lfl-l.;_NIEL pht hal azi n- 1- one

(2) To a suspension of

4- (3-am no-4-fl uoro-benzyl)-2 | aziR- 1 : .
I 3) QD By PEfer PRI iy B S S TEEL)T Sgin A is used
Pirr8EIDYAVRINR fisd 62Mem24Qet8ETMb)oximBisyatalé dfaall incidences of
dropw se preformed sol ution of triphosgene (2.

. g (2.759,
Berregsrassophiagus iegedies usitndcm3 2 peaitives dusasias, éBJngPC% The
j nut.es, a t 1 r. ' ;
FhBEASE R85! QM FIRGH ALHE T B08RPLY AP e B
oSBhirélt's Blapgloebaetisctibd th&eMe: ralaylyistige Bareltd andkemoneas which
e e onS s g B b5 B s, by woing o
[¥ic : R8s Aedl tihehaginally- lpwehhty.
S&)é[eprﬁg% ﬁ?{rg?lgpégi@ﬁﬁrﬁsoﬁg% ihy g%ég &gira't( 4 Tc]i agrs,olﬁl??i&ongroup
obflisapiero by teditblyaddtemeds Rreferabdy (hed26ing Ycnvaiony, the cells are

c%?%%%p[ggwos%%gge? e WY ?r(ljedg% v {a%e%&%% V%ﬂje? Por(W1EHa in the
d?t'e&t‘f'o‘rf SO er3ahd H@%ﬁ%ﬁie%ﬁﬁﬁ@iﬁ'ié 1009phthbelfaz iapatidntait@ative for
5Y(0. 059, 0. 17mol )"

The reaction m xture was stirred
Maon2 ikt baentdGlhen Afashbel PRIVt of Vaip dpr hexdetashipy of ggncer and

dri.ed over S filtered. 0 d 4
T B Bapemary LG g BRARETEL BoCet BufkLopslitive for
MiER? GallEsd ayplasat ePuaasgmolid B0 ofgeaterdftowith Mcm2 positivity will

purification.(c) i )
hgvq an ppagphescsl (anosRality, Qe BessHismrsFIdthess peiey ryy based

- ; | L, L LR dndryd] thil dee the
B LR, 308" HBY bEHERAR L WSy LRl
cApRpRpséaioe.)

{3-[2-fluoro-5-(4-o0xo0-3, 4-di hydr o- pht hal azi n- 1-yl net hy

| )-phenyl ]-ureido ester (4)(0.065mmol) in anhydrous
ARV 36&1dsBY 48 veOnarthiveves BAALRY fo @d A vl axleli® Thus,

(2. 6nmg, 0.065nmsl) and heated to 50C for 30 mnutes. .
pléferabbatieinoarker ig tiyckn vas Cyblitn Adalpug kas avenpitipiyof 2pprpximately

shed wth hbrine (2.5 o, TNE .CT U e ;
BlbAts ow e PLParrORTRE e Brif RS ar BeERE owv)
ggei\nathrfhefmore] Cyci A levels increase during progression from Barrett's to low
{3-[2-fl uoro-5-(4-o0xo- 3, 4-di hydr o- pht hal azin-1
-yl met hyl ) - phenyl ] -urei do ester (4)(0.065mml) in
et hanol (0.5m ) was added, sodi um hydroxide (2.6nyg,
0. 065nmpl ) and stirred at roomtenperatyre for 30
m nutes. The reaction m xture was then neutralized by
addi tion of hydrochloric acid (0.065mvol) and
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N N dii sopropyl et hyl am ne (10.5nL, O Commol) and
2-(1H benzotriazole-1-yl)-1, 1,3,3- tetranethyl uronium
wheooahkises ophosphate (0.024g, O Gdmol ). The rPE/GBRV6/003913
m xture was stirred for 18 hours and then submtted
for preparative HPLC DI AGNOSTI C KITS AND METHODS FOR
OESOPHAGEAL ABNORMALI TI ES FZRI d of the Invention The
invention relates to nethods for detection of
oesophageal abnormaljties such as Barrett: e
EraAIC BRI 1550 U0 PR LA B T i A P RSk Ement
ﬂ%,‘i‘ﬁ%@@ﬁ GLIRRER, qRahifReidmsRCydleA| pregithiblomonrepatetl Hasis, and
its for sanpling oesophageal cells and detecting
caredldtioharithnikd e seteasfsbomaaty-wi t h t he above conditi ons.
Background to the Invention Oesophageal adenocarci nonma
is rapidly increasing and is preceded by a condition
Pfedrhisld tBaffagtdr uSed &SORNAagAs Mdarryferibiga oembinagon of Cyclin A
crucial to inproving the appalling outcone (>80%
withong i mpreethsr 1}1@35@%)’) @?Cé‘?ﬁeggglﬁﬁh]gé‘é - adenocar ci nona.
Currently the majority of patients with Barrett's
oesophagus remai n undi agnosed in the popul ati on.
Clyelit hefsrmoe, spetifichibse Mdna bair Badioaghodesd seusitive. nby a preferred

current| ossi bl e t ccurately.predjct. .the.small
epbooieel DAL o/ A Ao S i CrBaraRE T el have
a gﬂegaﬁ@% PEERIRUHRSIredart TTAY, ARTIRSGRVItBE RNk Pasitfoplledictive
e peripormsd to detect those at risk for Barrett's ,
vales dphdgpdasia fioh caanpf erosnd §8%op s rif geubischias nsgetive for

rs. w chronic heartburn s . [ Saph S :
N P e S B b TR! PR o TRt 8aed doptas
idchudny &ddhotp¥msimye technique. Patients need to be

sedated and have | ocal anaesthetic. Endoscopy requires

a trained endoscopi st acconpani ed by two nurses.

Furt nor dascopi ' | 3 is of
e L e
sQueResUseqtiecarbinstnal sfyihstocsephagasi Mthit rea spitei Gffsrendiggrder to
it can be appreciated that endoscag% causes%pat ident  oma
Bayisisracsorhagahang $0 Berpl sarspcidyle ALiplasias SUfh AR dpiocgggroma-

P?&EﬂaBgﬁtﬂE d?e[é%ﬁi@ BEERANAE BRI andinshdl 51 (A8 obRyBASIsNE gstRically

to carry out” the pr es. Endoscopy carries a 1 in
di2]1006d froskthefpraiedtiveandna 1 in 1,000 ri sk of

conplication such as bl eeding or perforation. Al though
this may appear statistically low, the conplications
MhfkepH shpledchiyndangerous. One conplication can be
oesophageal bl eeding fromthe sites of the biopsies..
Adsagnglfeedimgkeamebes dgcmeningethe Pressnee guppwence of said marker.

transfusi on and so. represent Ser | | !

B e Be g e R et st BE b MRt dfind Bfirer

endoscopic biopsy is a risk of perforation of the

oesophagus. If this occurs, the pati %rét is |ikel g/ ! 81

Nrider expreseraad (ke Sana s PreREanr Bay §F dstestsdigay swtable means

SULOET Vit o e G 11 A S inVRE YrtS S S 88 lq¥tceide ot Bhe nucleic acid or

1@8&% tP it%lgogseaékg%éndzlrnaﬁé %ﬁa:}gs%q%%%té'}og q@%}t, al sg duea toe ﬁ]ce

fFetetr ievyl. OExmessircaby pedyadwsepearométey asbapiggmest of the mass

Even if endgscopy pr.oceeds wtho ei t her of. these Lo

TERET duPEUTHIT BHSBROI Ry At the e &i%@sﬁﬁ‘ﬁeﬁed?t%mn 18

: b by EMERtdrREVARNIE IRERC EHFRaM lehpre@an e d@estad at the

%E’%&mkyfor thegpati ent. The gold s%ndgrd in .

pbeinsthgProésdph aweldr gede axpasstimisias 6 Mas @gotein expression.
l.asi a which can | ead to e sa s b Xt ¥ ' .

B e o B Hons 8 R Rl L B o MRS b8Bsion of

RAGR} RGERT © Préerab0f QEcIARREN fshidedted PET frdmiBsthbyical means.

endoscopy. In order to assess dysplasia, the

hi st ol ogi st nust | ook at the whol e section and score

it on a nunber of factors. These factors include

nucl ear crowdi ng and a range of norphol ogi cal

characteristics across the whole depth of the tissue.

One criterion is that the dysplasia nust extend to the
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i nportant for assessnent of dysplasia, or whether they

have been coll ected from sone other mnor injury for
wex@moksIcr eat ed by swal |l owi ng a bone or ot her PGH&BR006/003913

object in a foodstuff. Thus, an intact tissue

architecture is generally regarded as essential for

the accurate assessnent of a batient's condi tion. An

alternative technique has been to coll ect endoscopic

nv.ol.v [l,of the rjsks outline
DESSI Shondien BTG 5%5&%4 ke aebey Spabe &6%‘?‘19&11% with that
pbtehQual sebstaaeapyiSudlisatedhi Ss@antiliRlyadvant-age. ttuiﬂ aﬁubody is a
the sanple collection can be directed to the Sit

odyqlenal 'agtipedso phaguenoalenal andhasty. oPrefernblyl whemmeeamwody is a
I ' rash head i

U085 TR by EOR RGEBOORLSAE RS oy

amitiodc Gpe rodrarielal aktiddyer Uss of sédond@gUidesved ﬁ:l‘tldrl/%l further

tor even erf orm endoscopi cbrushing. T
PBPefin out’ FovenduslPiny 15 GBPROPM RGOS ratarliighharsenal and
R lifa@dTedledtidh ! OWprdtErabie Regh r{ﬂgteln?sgt Qe V%gl?e{lf%ga; by mse of
then reticul ocyte contam nation can obscure nmeanin ¥uP

1WW§lS@Cb¢mtohbm§wm bech &Sbmumnﬂuorﬁesdehémiaam dire@ly & indirectly
can be

f.f t I
o K @2l bao G mrBRbuifplipdls Srdbodie SRmarker
required to conplete a satisfactory endoscopic

brushin are even rarer than those required of an
Fﬁ‘g estssaxmewhéiﬁp%g%ng Tanthseant pi-cithilppsidesstion of fish and

FK@%O |es are collected for analysis
in anémgﬁ%8%¥8§%§8$909 Fg thi s nunber of biopsies,
still only apprOX|nater 1@6of the surface area of the

gesoghagus is sanpled in this procedure. Moreover, if
ite of the dysplasia within the Barrett's

I@ﬁ/ﬁpﬁgﬁﬂﬁémh@dﬂ?ﬁtt @Fiﬁlplg] seedp : émglg %:g] é)E)P%la %n gf Vldlwdual

procedure, then a s€ nggatl
chids elyhined/ byj theTaingpling peoeduley dascﬁbghhéreﬁla Mrhuks] thls dEREGEH of the

fo t he asse Enmer gi ng .t echnol ogi es
for B e R o TE ks o S i i
p@ﬁlﬂ@ﬁ(&ﬂ@ﬁéeﬂ@r T%@rdé?écllbﬁBFQ pghfg%ﬁ{}éela-lar r QF20P \Ail%l'lﬁ the sample

Canera capsules are small pill size ] ects
“@Hé’abn@cﬁf%&f Baseatisner @ Baigéss assotiatey dyaplasibh ﬂdm%séﬂ&@ of any

ver, .the ¢ pass_ver
oS SRR e SARL R BinabS S3BTLF BB hi i e
of Iack QIf IBReitettis R IRSr ol dsHti PAB 8 ?asfah r %)&%on of cells showing
oesophagus is very |imted. thernnre he caner

CXRIPSUNTER the Bagker é leatimnerant. Tlﬂ@‘exf effcatien ofeslis hbywmlgrdxbﬂassmn
{ h t hey. c

L T T —

invesligteisdfasedien oies dgtbagusof dnyrdeh@) IBswingtthé ﬁlail@émh lthsampled

IE efqectivel% randomas it is deternmned by th
%0 RBRHHY BdY 1 1B 28R e erbeehive 1 agw dells S}I@WngeWetIh&trb@rg hIn some
1BEdiARARPH S t L
ep0|nt|ngpamay]ml%ﬁ%ﬁhéaggﬁgg?%ﬁggogggﬁﬁ gﬂé%nf?HSOfﬂm(mﬂ
bireage |tlge lt)li@palgimnt tlecoplatdispirtying bl@iltf&rhuw hlarl{wd, aBem optional step

o colle ani f |nfornat|on f or
d?‘l%ﬁ?é 1i gl‘?t %I tal a@’pﬁr élvc?VFlo tor magst r?&j)&ﬂiwts of the
1mi’leﬂgm)9thé rednltf IJvlill‘P %Déﬁ)resﬁ&l %Q@pb #)19 ‘hle%ﬁllve' 3nd the relative

ossible with this approach urt
PI@ROEI08H AEerllsivglmeamal imﬁﬁendsahmemoosd@pymaTh|s is a
m ni aturi sed form of endoscope which can be conducted
through the patient's nasal passages, rather than
Kitequi ri ng the nore invasive buccal entry endoscope.
However, nasal endoscopy is of such reduced size that
sanpl e collection is not possible. Thus, no biopsies
or brushi ngs can be coll ected, and the technique is
limted to observation only. This is clearly
unsati sfactory in producing a robust diagnosis
Another developnent has been the use of cytonesh

~ o e r o ' ~ o
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The present invention seeks to overcone problens
associated with the prior art. Summary of the

wO poogfosisem The i nvention is based on the sui prPGI/G6$2006/003913
finding that surface sanpling of the oesophagus
conmbined with cytol ogical analysis can lead to a very
robust nethod for diagnosingz%nd gr adi ng oesophagea
| esions such as Barrett's oesophagus, dysplasia or
i ndeed adenocarci noma. The viewin the art is that
ti ssue architecture needs to be preserved in order to

Theugtsafreanivegfich afti @@NeSH Jo pHOMEY &, cohbectRIzeHe Hﬁethods of the
inventors, have surprisingly shown that sanpling

PFeseih InR@tony f e, e cteﬁelnt@gcrﬁwé@n@ﬂemuaﬂ@Ifgasthﬁgntth@dﬁ of the
I
ngx%’e'iotﬁ!ln? %pg?e% gﬁttaﬂégta) tﬁ%( g{)}lﬁ grs g? @heepa{sgﬁec ﬁlventmnd which preferably
cerngi thi \edaanﬁ@n:shrdqqued fraxr ptdctﬁ@ruﬁsla[tgnﬁﬂﬁfd@r Igpagicntar, preferably
oesophage abn lities, In partlcular t he
et PE dudiston sb sk eI Beb PEnabreSi ve
sanpling device which is introduced into the patient
wi t hout the need for sedation or anaesthetic, and is
Dygfetablyate 1t iohgha gmwintihn ialsoaceguaipd e lofaltdmpesiktfcate use in the

ohfrbRedr (P ErE BRI i AP GG Rdeash erF prably

ﬁg yeral reasons. Firstly, a small Barrett's oesophagus
esi on occupi es only about 1-2 cm of a40cm oesophagus.
Thus, the expectation would be that 95-98% of the
guamu el
PR B A B PTG P B i onc

Wﬂﬂlﬂn"\?\&l fretor the\/seﬁjeeout)ﬁbf&eblexme%cﬁa@blﬁ@ ik epdtesient. RBreferably the
anpling of the Barrett's oesopha However, the

Cﬁ?té@ehﬁortﬁ%rﬂ Breseyalee Suidpr Pestiy 81;/ fheurrntaipet caiging @eliquid

I

DR RIDSLRE chin B oGRRL RN n BEAARMAN RS 0 SUMHE, giges of

the saogpledafetls.t Pefératblsche thespmpagmm ﬂmdfcan@nséﬁkepreﬁ@m&tve.

the nmet hods of the present invention provide an

i nherent bias towards the productive sanpling of the

PesTE@ ﬂl%aéwzhﬁﬁﬁa@& dSEEOR |11}(brtc¥1fé§ 1 hi@r sx@e{ﬂo&tﬁgcﬂ%%rably the

the inportance of the tissue architecture in

“;gm@an&lé abbodebrafatadi ddmegir sfera'blbetﬂieﬂ\droemprtses lebricant.

expected that a nmere sanpling of the surface cells of

t he oesophagus can provide a diagnostically useful

Pesgtiablyarel Rit ddommises .a tdRaksy]€ $BRkioh Mee Bido rsﬁaltwleg the device.

surprrsrngl¥ found that in fact a surface sanpl e of

Ptf'é 0 lttroglslg dlavpyred hadipgwige thectestalioh ghe devilgee or to render it

neC %g%trﬂ%f P&%}Q Ssd?(.p g %’[pa{):;lgiﬂjllg nteg %g lﬁ’r oCtﬁltgogl 5thsugar or pectln

oB pter ﬁgcmt anhdng ehemﬁ@realdiha@ﬁ&ﬁsﬁcs stioh ragllWscogity Of tiaEiness. The

%echnlqgeg i.nvol ve norphol ogi cal anal ysi s .of biopsies
angage | od dpigds At 2 mgre pisgeus W@%Olﬂ o &ifl ks%@se alfifeptive at
B I

a%%qurF%%QQggﬁ%%gg?g@%hggﬁﬁqmgﬁJ %gﬁgglsggnﬂ@ﬁ%;by t he

present i nventors that an absolute readout |e flndlng

icul ar ul ar .marker i Ie of
of 85 o SR s T erbly B Spli Rt PP ied o suppiica
1rﬂ Swdeted Sormhichadht thBpBags rE(Q)nEt@ﬂuf?Hs 8hdh %efdr@ #8098, bPadding
e nei ghbouring cells, which would of course require
WaF?t acltregt by éhes ngt SOMPrigesah oBaMeo tfomeecpeﬁftmqre d Phaferably said

n techn Four t

o S o TR s PP P e P a5 i gt s
whtrassessed. There are nmany histological criteria

whi ch are applied such as nucl ear crowdi ng, depth of
tissue etc., and extension of the lesion to the

internal surface of the oesophagus is only one anobng

many criteria which nust be nmet before pronouncing a

di agnosi s of dysplasia. Many attenpts have been made

|n the art to base a dlagnostlc nethod for Barrett's

o Y ) N 1 1 e -
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Thus, the present invention is based upon a novel

surface sanpling approach to the diagnosis of
W@ 033896 oesophagus. I n particular, the invePtT/OB2005/003913

based upon the nol ecul ar cytol ogi cal anal ysis of

mar ker expression in surface sanpled cells. By

contrast, the prior art hasZbeen mai nly concerned with

hi st ol ogi cal anal ysis involving observation of cells

at different layers within a tissue section. By

advant ageously conbi ning cel lul ar marker analysis wth
PRSaY HAGRIBRAPldBGicE @6&TIoY Yempliteani@elbrbauct(s).sky,

i nvasive and often distressing prior art techniques

such as endoscopi ¢ bi opsy can be advant ageously

ayoi.ded. Thus in . ( .aspect [ [ to
T D
suppldse s et oMMt dofing medaapincansampithdgaveiz oif e denicehe

di agnosis of Barrett's and Barrett's associ ated

dyspl asi a i ncl udi ng adenocarci noma. Thus, in one
P %&‘9&1& & H)ég%ir%ﬁspraﬁﬁébﬂe&cﬁ et hedehedlistigdediBpde(s), or

Iagnosi s of rrett's oesophagus or Barrett's o
s saciphtraticeytzpl asiaaidi Frainbithjiectof asil @roducker secretion in the

conpri sj sanpling.the cell ular surfac f. . .
16888 hatianGEe D gL Bt i xR g Ehind Sppgiop gof aeid
c:afi.?"rieﬁr‘%?S QHANRUSHIghd Utdh RN k@mackh@ii itdeiaedli on thé device.
suc mar ker ‘i ndi cates increased |ikelihood of the ,
Forleseocs this Bar beedvantageoBaiy preservatipnisefcthgiisl samples obtained
dyspl.asia. Preferably said sanpling is not directed to
Wi ﬁ%@ﬁ%ﬁﬁ?ar site within the oesophagus. Preferably

only the surface of the oesophagus is sanpled. This

has t he advantage of avoi ding npre |nvasi sanmpl i .
Prederabliydhe sresevpilvesiind geaipmsntacst F“%fhort ER A T %Qgﬂred pH

enet . rface.of the oesophagus. In
ﬁ%ﬁ%&ﬁéghggggﬁg%%@ﬁgmﬁ%6%%%§gh provi des a net hod for

aiding the diagnosis of Barrett's oesophagus or

Barrett's. associ ated d | asi a. commri Sin ssayin
L et smbpgimenh dics kit PECEPBY DrtlisFeatioe GREBTRIG (8 Fop Sgpsule
=SQUARTS68hS BESY 1iGRAKE e, THISHEH™ HREEGTOM Sblution™), a

S@%@%’g narkefﬁ?ﬁ%?ag{égajﬁ%ﬁ%ased I?kelihood of the

Iqbebgendke got,Bard ent instrestBar teeflet foragshraitht eae professional who
spl.asia. In.this enbodi ment, preferably the actua

a&éﬁﬁﬂ@ﬁdgﬁwllﬂ@gcells is not part of the nethod of the

invention. Preferably the nmethod of the invention is

conducted in vitro. Preferably the non-squanpus
Peefetablyathe ﬂfﬁrfkléhericéméﬂﬁ%rgi@fesé?oréléﬁlﬁmaé‘? professiongl sych g a nurse
Pref.erably the.non:s s cellular marker is a
rﬂﬁ?%@%%5?%88ﬂ%§ﬂgphggﬁ$§RyPreferably the marker is

sel ected fromthe group consisting of brush border
proteins such as villin or noesin, nucjn epes, brush .
Prefertbly &a Xiirfadhe GomPHEesCIeaITS %Ctﬁﬁ%%ﬁﬁé@f&g@, ARG G0 TNE)-
genes such as Cdxl and/or Cdx2, cytokeratins such as

CK8/ 18 for columar cells, or any marker known to be
Riefefadiemeikit hitheconpsisexh plastBarupdfar ssbjeeirte dsink dluidh¢.g. water).
oesophageal surface cells. Preferably the marker is

sel ected fromthe group consisting of proliferation
P}gfei‘%‘li\fa\th% quﬁﬁer*@oﬁxéri@é@an“@fﬁrﬁfaﬁb@ idafet fBF felstiBfedt/papint.

and damage nmarkers such as PCNA, cyclins such as
cyclin D and/or cyclin A abnormal p53, loss of p | ,

aneup! oi d r_any, marker known fo r.el. M he -
Qagols® srbad e hdd v BRI RO Rkl bR, &8 ap-stik
VAR 197 whteby shid\stidRr @heiabd yeaphitts fRIderetion oOyatliers Acording to
Even nore preferably both Mcn2 and Cyclin A are

assayed. In another aspect, the invention provides a

nmet hod as descri bed above wherein sanpling the

cellular surface of the oesophagus conprises the steps

of (i) introducing a swall owabl e device conpri sing
abrasive material capable of collecting cells fromthe

Y Y a1
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subj ect's stomach. I n anot her aspect, the invention
provi des a nmethod as descri bed above further
w@oipisspeg anal ysing the chronosomal conposi t PORGBR006/003913
the cells, wherein detection of abnornmal karyotype
i ndi cates an increased likelihood of dysplasia. In
anot her aspect, the i nventi provi des a nethod as
descri bed above further conprising anal ysing the p53

status of the cell mherei n detection.of abnormal 3
afbiele e S el b abh B B oo sPe By s en
raferRN bR (AP &eualidedErdaUR NG @ik REANéSE efocdrdidd to the present

conprising a swall owabl e device conprising abrasive

inyghiéen, Aper vidingf infsmpeden ¢apgblecifiaxling diagndsés aswef euf derein.
of the oesophagus, together with printed instructions
for its use in detection of Barrett's oesophagus or
PRdemblytths dasiso compiidds dysphawithdratval megish reREMEE this fshestring

i nventio rovides a kit as described abqve further
oL SR bae g ?filsoci’refsqagfas%fﬁe&vft@aw%fwaﬁw waiugterlogoafhat the
o?&ﬁt%?tcrbﬁt bQithdte AwBR We Uevic@ZENGE: is pfiﬁ%ﬁrﬁbb%. % 3HE omach.
n anot her aspect, the invention provides a Kit as
Faelkermiobs dha lgradeationst dueentegampslysillogy anondntiag o€ wifhdrawal of the

recei vj sai d_swal ].owabl e .device.after withdrawal., . .
TG A Rero FBSIER l il TP el apdt g Sbkibisegion of
sdnhle @bMectibhef erably the container is a watertight

container. Preferably the preservative fluid is a cel

preparation fluid. Preferably said fluid is thin
' Lui.d f oduction of .slides, for .
PREGEALTH Sl Bl SR S bR R s pidpg ond dista
fibine thenveallaveablp abrbde sn@ekill  A%isdasoniageshsBP V& ents accidental
mgg{ein sai d device conprises a capsul e sponge. In
SHHIHEE chdpe shtire; dricenliileh op P FHERe Hs Ryithdgayval. Preferably
. o . | o .
e L A A N Rl 6 B oL R B P PHb S s g sater o
alirsp detentithédeviicoverbcisonllpwal/adigmssedihiough titkes rdrlvast canal.
above further conprising a device for severing said

wi t hdrawal neans. Preferably said device conprises a
FhMBEeKk @ Feskli-&SOrs. I n another aspect, the invention

provides a kit as described above further conprising a

container for adm nistering drinkable fluid, such as

1 he. subj ect,. t her. ect . .the . :
YR prbRREur ot Bl w8 B SRS St fpgrovide for
digferait | émentg lio R Ferelh oS en RV IRE 20QAUSbY BOR €C oduBRd on the
sanpl e from cont am nation upon wthdrawal of the
Pigksiedeaspedis ghderel ofdbp drventigmwhichvia the primpiyosare eppliation e.g.

- Ki L Sl wal: Vi QnPpri sin .
keSO AL PIBLS. RSB, PSR g
pasorf tee thf otdophaes cpifagiisamplogeinee anklySedbi Ati6ehtion different
insgructions for its use in detection of Barrett's
froradfp HUtHPTBRITBSAIeSEiting Iy whish;syblegt(ehasppamplad. For example, the
raf id: i i . .
o AL BN 5 SEATH SRR iy which
thie sainhks i evldertadorindifis amhodisgoamisisppeednt tHaatheravdegion may relate

tPrefgr%E#% i?id nona%gganous cel | ul ar rker ii a
TP TOE LT IPGP PHFGHY PP SPTBRNTBRS e 51 4 repfhgut component
(R QdboSAHB TS 8ht) Wrake IREKRIN hiy BvaPfkRE td)tfheﬁ"gédJM’cﬂﬁl?otratory

cells. I'n another aspect, the invention provides a
comapeenced heditatrrve fltitih exanggephe stadgout dagkhomtdryy carsgonent

i ' f. at | t.ane.marker selected from
‘”?E%kg?%gg‘%@%@?QP?ﬂbm8F“§?@%ﬁ3@8?%%@ﬁﬁ?%?éins such as
villin or npesin, mnmucin genes, brush border enzynes
such as al kal i ne phosphat ase, honeobox genes such as

Cdxl and/or Cdx2, cytokeratins such as CK8/18 for
columar cells, or any marker known to be
differentially expressed in Barrett's versus nornal
oesophageal surface cells. In another aspect, the

i nvention provides a kit as described above further

o oy r I T - o,
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abnormal p53, loss of p i 6, aneuploidy or any marker
known to correlate with the degree of dyspl asi a.

woe@7msmbé y said marker is Cyclin A Preferabl pCH&BA006/003913

marker is a lectin. In another aspect, the invention
provides a kit further conpﬁﬁsing a watertight

contai ner and preservative f1'uid. Preferably said

fluid is for liquid based cytol ogy, preferably said

fluid i 0 ciall i 1.anl hi k raghon i-d .
R R e S R R L P
oyaambledicakfiltas. | n anot her aspect, the invention

provides a kit as descri bed above further conprising a

| ocal anaesthetic spray or |ozenge. In another aspect,

) - ] j d 'éﬁ%@ capsul e sponge in the
gag%\s{lfgldg%@gglﬁﬁ% 's d(?é?é%%?ﬂ%lrjs or Barrett's

associ ated dysplasia. Barrett's Oesophagus and

spl asi arrett’ esophagus .can..occ W [ hout .
- PBE T SRppreha TRy 19 F EAPIEREL Baleh ibrutgy wine
iRASRABRIeQYEeisl BENRNOD Sysah @5t aute@atrdyigdhiunolliify e.g. if the
given tinme, approximtely 20% of patients with

sBaples pre stainedsupretha DakpCyomatian il dieagylate™Cayfte@r such

as adenocar ci noma devel ops fromdysplasia and is

regarded as one extrene form of dysplasia, even though
mRikahagfiedkt yorhhese@as di osnsf th Estdwingidétetion cineumables such

present invention is concerned mﬁthmgngﬁdeiec&lpn an .
agi Bgkosiyiostangse seagants ordbr Shamdae™s detection lat; ChemMate

E%gcgﬂt]‘l)a%@ gl AP d1e 5 ARG art Qfgt?oo_%glt difIRt; it Ontibody; Goat
ysplasia, and its detection and diagnosis forns a
spaunt; Bafvitehserym ebantin;i Haseratixytin asd/di Sousskpk. her ei n.
Thus it can be appreciated that the invention is
concerned with detection and diagnosis of a single
Tgfeolgf | Ni@thed §§1ﬁ§|ﬁses&ﬁﬁﬁnérﬁ%cl'ﬂ%§ DALOARbfAREEslides processor
I screté stages. These stages conprise Barrett's
(834phagumitodBanergt t ' s oesophagus associ at ed dyspl asi a
i ncl udi ng adenocar ci noma, which arises therefrom The
normal state of the cells in the oesophagus is that of
16 QuBTes facBRbichablysidof kit Baile! thekit0BsPphaghss vikdisstion means
cells take on the characterisics of col umar i
suph eh el MisteseARe (Fvabragenf anempeed EpgINgePey $-§ eympus BX41 with
}gﬁpgﬁ%%%dk959MQﬁf&ﬂ§e i sease states outlined above.
us, non-squano&s cel'ls in the oesophagus are
abnormal and correlate with Barrett's oesophagus and

otentially with dyspl asia and nore serious
il Yartages pRiicabigiSed herein. Consistent with the
Cf)lﬁﬂel ti“érsﬁi aﬂcﬂitéa&ie% G 2864 sultRe Jh ?ﬁ@,t ctONERIOES AMRger tell
shown that cytol ogical (1e. norphological) “di agnosis _
cefl tpesophiage atudmashecolgsnat Banett's cor aEirtat Burednnore, ohservation

dioR 800 SHbayR: b HGROLTE e bepPrhduliiadeefieidts since
1RIPoGRBARIH §SformtidnaGn SeTIbRGd aREmT BRI GBeE/aliBn.2a However,

preferred enbodi nent, the 1nvention involves the .
alsmphgaogslyf thepresanf sinvewipnt yeranfeac dhisf prohlem by employing

T N, o

v&i ch the cells are subsequently separated for
anal ysis. Preferably substantially the entire surface
of the oesophagus is sanpled, preferably the entire
| o o
A O e B B e S D o B OB Mg Al oels on
nilteospoes dides i follewed by sadhing bad @oalgbiy. By visdasifgpmarkers in the
sanpling the whole internal surface of the oesophagus
ie. the conplete inner |unen. By abrasive is neant
that the material is capable of renmoving cells from
the internal surface of the oesophagus. Cearly, since
this is neant for use in a subject's oesophagus,
"abrasive' nust be interpreted in the light of the

- . . o a1 e
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fromthe oesophagus. The material nust be sufficiently

abrasive to sanple any dysplastic cells present in the
woeaophsgus. Preferably the material is suffi cP€nGBR006/003913

abrasive to sanple any Barrett's or adenocarci noma

cells present. In a nost preferred enbodi nent,

preferably the material is %%fficiently abrasive to be

capabl e of sanpling the whol e oesophagus ie. so that

sone squanous cells are col] ected tagether w
ce@&rﬂl@tpg@%mawa%t}mcWi‘ﬁﬁﬁ?‘“ﬁbd;ﬁi Wsaa‘@ﬁlal g?%i%&%rﬁ“%ﬁe? of a
hi&’@iogﬁt MRY nDeloRESS 8uired Nbfsed SoiRdUaNéaDentifitebRegubet rather 2

squdanmous cells are nore difficult to renove than .
poditivphagative sehdlsfoarmtessoce/shsences afshg mepthols Hesregdout. This

control .to t oper at S i f I DD :
re ‘&ult &an, bg qfué‘ﬁi\’/ggﬁ%csecfh% nﬁégee%%% % ﬁgg(ata eéué:hancesg&g)fsIS o
aRavh et eamptesiédefetl Isaithgimagngsstepucdt abe procedure.

Barrett's or dysplastic cells é%%ﬁg%esent%t.whicq are ule
Fusthsireprer prefemes sanplneg deviRes o5 galcigvption guch as Cap
cor respond | r Bl b driiRis iRk lhrwedin®ues such as
SprgeaSsa}d\% %&%%{bg‘%]i%a%@st %%%acﬁgggﬁe. It ﬁﬁ)s er?bodi rrg%t :
erflogdopicablushinge afpasioatlymepmriiatatély @f2 dinpamap oslly ean be
when swal | owed t han when wi t hdrawn., An .expandabl .
cofiscied va sty ooy mstnee vt PR eRP RS rushine
such that when rel eased fromconpression it wll

expand again back to a size approximating its
Auyotiffeesse dveithe prist marinte apdlegtion ofenly arfaceianglps| Rather

i e By e 5 T UE M G ATHER B by il % . fact an
ad%ﬁlgl%e J et esraly ihhtioRtiarthal faf eddngpldemycertepantsshowing
swe

s, inflates or otherw se increases in_size.
pivéifretére skt evihmg Mea2wr ysHRWRLS abpPERdy MBS Pt not be true

devj.ce | tO- ' : i ~ 8hakin
rirels St SO BB BN IR b s R alert S i e aking
pReefemall inptibet eyt meeritalln phthbukicatealditen. Pekeit abinadvantage
t he devi ce expands by unf?ldi g, unfurling, uncoiling
obthepresentincentign dbat sEnse-aily eclisgr? BRAYY" r emoval  of

restraint after swallowing. Preferably the material of

the device is conpressible and reverts a size .
Capanexponts haye licsn wpplerpmedstastion iof eqiaphduegicH parcinoma. It is an
swal | owi ng. Preferably the.device. ons e
BORSH e Bt Ha o ARG e L B S GhohEg M be

aJP}gJ]ite 15 WPURSIBH o3 HR! Rrite i @érehitabiriettshesdvted didbrdes.

eased fromrestraint after swall ow ng, allow ng
expansi on of the device/material before w thdrawal.

referably the device conprise |0 j
e Koo NN RORELS5R o A B i v
SSRPR A53b:0! B/ NGt Bkl sikfats ated dihthel osoplefzus poHigepresent nvention

mat eri al . Preferably the conpressed sponge i.s at | east
admantageohsly sunples AR EXIBYRIAY &5l BresuaRRay grea ¢t 3&@?% gus.

coat such as a capsule coat. Preferably the sponge is
indigestible. Preferably the capsule coat is at |east
Aaiduenl it s fppstored fto cmsayethat cails. byPrdetebutising onthesligpsitimay be

coat is fully formed fromgelatine. In one e i,ITEe

Ay antageope (RSP EbIE 165k SRS ROPBA R o8 TP ACH FACS or

Pg.sg.?slsljegelréﬁal . ee&%lﬁlcah%eia@ﬁy@@%? on@betibré Bf GRSE f&nads) directly
ecom ng

evi ce ost in thé subject. Naturally the
fadon dlsd eepsuin tspongal orweashihgs Swdefram relveitggenusly aypiding the need for

slo rafe than the psul e and,t he. cord.

% Bll%ii;%“l# Ia%eflyi}s'sllg\ﬁl §%| gégg?te@alﬁ}se%seggg}ré\@t rgfe&%%gj cells are
RREatYR Rbanhé alidésStonpRdddgasidr biides Rsrefhersatleymintiger of cells,
cord is non-digestible. Preferably the abrasive

mat eri al conprises pol yurethane, preferably

pol yur et hane sponge. Preferably the device is a

capsul e sponge. As will be apparent fromthe
specification, a capsule sponge is a device conprising
conpressi bl e sponge as the abrasive material, which

o a o o s
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conpri se endoscopi ¢ brushings. Preferably the expanded
(eg. deconpressed) abrasive material of the device is
wapproxiseat el y 3cmin the plane perpendi cul ar POI/GB2006/003913
axi s of the oesophagus. Preferably this is the
approxi mate di aneter of the 9esophageal | umen. More
preferably this is slightlyzlarger than the di aneter
of the oesophageal | unen, advantageously ensuri ng good
cont act surface.o S
N G e ik U R R FE5T oo copevispones
ateN¢€idctedn ahdd aheit E}ﬁoé‘e&kﬂmxh’ﬁ&ed SarfiOtestidr €61t €6k @farker(s), thereby
V|suaII directed to any particular part of the
§%§Béé%@%dﬁ9rWEO@CP%FéH%@gadvantage of the invention
that a greater proportion of the surface of the
oesophagus is sanpled than is achieved by prior art

Atleatingequey o Ialzasanethdqarefmled dapops ppdivdei eimpamgpded$ce can be
r oxi teI 1% rface r endoscaopi c

vERR R eter 81t P BaSES EhogtB SXID bebolsHagaapore siz

thRUlnRseR of %eﬁ@(ﬂ?ﬂdet‘ﬂus ehahsd o aidel %@éfed)gasépr be advantageously

preferably at |east 30% preferably at
redpedder abl y at | east 50% preferably at |east 60‘%

DHEHE) AR o BaEbedBin LSRR ks RS R parr

ngbm ﬂﬁenﬁn'thélf edenalpk Ythat Betaimbhad {ey rtRen@didg 8f patients with
oesophagus is sanpl ed, preferably the whol e inner

Bﬁlﬁﬁ%ﬁ teyfdefast faso ﬁﬁ@i@@%a iiBclyding | asignocpr¢isompphiede reduced or
re%ﬁ&%{i l}}l%/{ré%:??soﬁ? é%Jeé Sl}{ Ir?o % gteﬁ grre%’ \g‘{%g%%tagl dte(riq as h1g§1 risk,

6 amﬁsequeﬁt: re@iineg adad Her V;ﬁ'béclrlaaﬂ: e 1&@1@&@@1% gw@t‘hﬂﬁtﬁ &pensive
he invention relate to the detection and/or
S‘EW%% pRss; anGvithapt Ber sk that dpnng serveifiapec te Ratiept will go on to
t ention, the subjects
dé&kﬁgﬁgggﬁﬁ%g&ﬁhgga§f%ﬁ§ﬁﬁﬁ&ﬁht'e sanple(s) are (or
Admréageo ila Itlmetdchmqwes @ff thm@mmu irsteatiors afecipp Beabil@trt prémary care
Sur vei Ianqﬁ ? i nvention rel te to
igdt 8T Y PTAHIERB lsdﬁlgéﬁ%%su %{ Te By SHPRES gon | ﬁé?ﬁf@u %ﬁ’g‘ processed
reRfRE19CAr 6480 NBrmAlthdrenio hedilcaay |cMst§jya%fél| ?e?ihéln@nﬂatlent time lost.
adenocar ci noma are pathol ogically different
Fedivainpieoribe tedhaimvenraen nl’eﬁ'rﬁal@@d o bje gmfﬂeuti geseheractitioners’

asia ed

Lo Rt b K0T A o8 SO Rl S et Syt =
deias achs IiIIVBE’H@Hf the rs"mﬁyls@g/p@bassn@ependl ng upon the

nol ecul ar markers used.. However, in general the
It gf S RPRASOPT Sl DEsSEMtainventioapat &lst n?gﬁ‘é“’@‘sn Quen@ytismely rare.

S

S S peiis B, e g R ARy RS celly guch as
clofing Iaewmtnhdeintlilrmd by e alosing cinsatlvasivig feevdatithedh adra friii® Rione.

whi ch the sanp are obtained, are of unknown

HgWSﬁHsaf”&EatHS?srﬁF éuﬁé’% dhe (s andy kit af fRe Presenih diwentign is very
r

LR S 0T BRUE 8ok AL Ry MR

camrgestiyecmbus oersagamiece ah eal hetagowkemgnedatitvh eesiveotithinad.

The.diff nce .r.el S. onI t ot he rk rs chosen.
SRS g PR FbF oo B St (Sydn Sates much wider
scpehRAIRo SEMARI 2R De i erPakicH Fbil tha BhiRe ndtREQaH thd deriTBY pRSider.
advant ageous to conbi ne screening and surveillance ie.
to exam ne cell sanples for nmarkers of Barrett's as

17 B SRy bk Byl M a0 EPRECE PR b e RS veer

nmmwzmned and achi eving a nore robust conbi ned
di agnostic output. Markers Markers that can be applied
for Barrett's screening and surveill ance are any
mar kers which are not expressed in normal oesophagea
ti ssue, preferably any markers which ar not expressed
i n normal oesophagal surface cells. Preferably markers
are narkers of non- squanmous cells. Preferably markers
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Preferably the marker is a marker of columar cells.
Pref exably such markers include brush border proteins

wGea@h/0as9vi | | in or noesin, brush border enzynmeBCHGBR006S03913

al kal i ne phosphat ase, which are expressed specifically

in specialised intestinal netaplasia. Honeobox genes

such as Cdxl and/or Cdx2 are&%urt her exanpl es of such
useful markers, in that columar tissue but not

squanous express honeobox genes such as CDX-1, CDX-2.

Furt hernore, specific nmucins are expressed in

ABAithet ddwwnlide oNe ihvengias s that Lidsg %ﬁsdd%yﬁ)loWssible, which is
MUC2B) . Ot her types of col umar_netapl asia and native
SRRtV Pie! eaglopeerpiored EnBpaetbsinthopilearanous

epi thelium according to their cytokeratin expression
profile (e.g. CK 7, 8, 13, 14, 18). In particular,

Anpthek edattags of tiehinestiGK7s thadthe fir Skt &1 Hogplasia can be very small
ﬁ@lunqgrcell$ versus. CKI 3/14 for squanous cells are

A Y| DHEIRET BY 2dR8Y BSAYHOB A fadpicerRieiiopsyvaktnlig, buthwill be
A48 e@lac GG hERlRhS B ! ISehiB) Y0¥, Arelbftlis THE nigh
techni cal benefit "of using col umar rkers is at

gedey dysplasmarlredly| hawe ethtetw@oted frgseusi ngThdrepnesébhi $nvention

SRS LR o e By SO L IRSY Pl lor <. i

i s an advant age because Barrett's cells and dysplastic

cells arising therefromsuch as adenocarci noma cells
Aphetheipdsntee ahthequpserhinyeréonsis thaitit dedsynot dewitiefendescbyy and
: LS, t ageousl o
158 Bl SRS ERCFERA S FOL PP YRTLAREANE . sccoming
tlel fresehtinesntionehdeadphapus pgior shpled &k edilsdcop@ Uinshirtidhlar, it is a

mar kers, tgereby sjnplifying t he Eéocedure by directly
leepe fRA8HTE 1Y e PLTREr Iy eltis that thei wirfegm @& the pasophegisas |spmpled.
ERAGLEHL SIS Gl atia ; '

pr ef glglabl yﬁ éa ol mg;a awrgﬁa eé g E@Elg) E tgg{%@tﬂgﬁ ﬁ%grr@%rgl‘ﬂrethe surface.
Itps etseipmsingradi artagronfetb b dxvegtoe thaa saifeoe-amlie sansplapd/aarbe used to
cytokeratins. Preferably conbination aspec of the
o b RS SR S SORIaES or FOTah S MerHEtb L Plieiouqactorably
Rt ob&PBhRN e U AhmBRIK Bbn-cRES RERLAY,. LeGhisn hMArKET Rirther

Lectins are very abundant proteins. Lectins/lectin
adjiafHigaG) parbemer guicles, ehgapers sad inpniatile fBEpohdstidmscreening in

r i ssue. Lectins are glycoproteins which

p@%?gg%?%ely bind to specific configurations of

car bohydrates such as nucins expressed in BE
'l -surface nol ecul es, including gromh factor

Ce
Prefrably dhe myeaiiqn spden 2 Jargs swésy asracef, tha gasopieagusn Endeycopic
bi |1 i roprd
e Uy sapld of Fral MRt S8R Tl Al BRBRER Seffing o large
swifrantarda sl the addantqpecoff decrdasinbhé chardtes o€ hiigsin@md abnormality
d@éognosis of %é;glastic and.ingasive cells using
(OAAALOB AT HHeOSEIRRHACIRP PAME OF $29P 18t omet ry prot ocol s
(e.g. Jordinson M 1998). Their | ow cost, high
abundance and affinity, through nultiple binding
Puifraldy thekeenhenralgey tattreenng Yeg.asopniaivardeeseaingy\pplications

. hay enerat.e ata . nstrate that three .
RS PR P 0 B EPaliB: ot B Ao 3 plfr gopulation
soRG@nH inpria yiPAY, peanut agglutinin lectin (PNA) and

U ex europaeuaaggltuinin-1 (UEA-1)) can discrimnate

bet ween non-dyspl astic and dysplastic cell lines and
[ ~~he fluoro -1.s _highly.stable and is .
DLlaate bl Lo SR bl oS GRIG g0 b consiten,

elquiaating ayferater wsmass Wethtprivy aftlteoknGyie® seshray brust/biopsy.
| ectins are preferred nmarkers of the invention.
Screening - General Markers Markers from pat hways
regulating cellular differentiation are also usable to
di stinguish cells in screening enbodi nents, in
particul ar the wnt pathway and Notch pat hway genes.
Any ot her markers known to be differentially expressed

4 a o o o o
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gastric cardia and squanous cell biopsies. Any marker
which is differentially present in these cell types

worey7loesseced i n the present invention. Preferrdl/GB2006/003913

markers for detection of Barrett's oesophagus (ie. for
use in screening enbodi nents of the invention) are
villin or noesin, preferabl99villin. Surveil |l ance For
surveillance aspects, preferably markers whose
expression correlates with the degree of dysplasia are
used. Preferably such markers are used for the

TBé lidtdntibs girbRAbY dBad mBNtSokie BirfilindiRhAlgadd YagdChh devices
mar kers include proliferation markers such as Ki 67 and

fepp¥ingr 68 Asmsppibicablesat Thescarts Dificlbrragenneasiklier & swallow.
. . . J |'
PR s e U B R E RN WL BBl or e

inpERicay eTlEx }hﬁ@&ﬁi a?marﬁagbl bflai:feiﬂg” masﬂ? lsiavall@\%tﬁ nl;mlaiennore, it has the
etecti t hereof, pi 6 ss including nmethyl ation,
angﬁaﬁagﬁ SmeBILRPIF & C@Q%E@S HEaSThoat 1 FIpeB €ys Bnie pyeferred
meh LOREBEN Eﬂﬁ&r Yad Beinb 19 ddYio MBNIEIAA & fhe 8 %pﬁlﬂce as is the
factors (such as EG), growth ?actor receptors (such
cass WHBRRIor ast deeicks. aBhis haotke ndeantdde-of incacmdedrplebisul es
involved in inflamatory response (COX-2) were shown
to have an aberrant expression in BE and subsequent
S@rﬁaﬁgihgl_iﬁ b @Bnideffona@ BinAie HBBbELONR Hsafidh d¥RE K6 iffer from
according to the present invention. Progression to
oviwheleurg ibaglsronsl of leghymews Celdd wihich moulhdedexpected from an
' tean. Proliferation nmarkers.(e.q. MM ..
o PO s B A S TRIRE B FeMiseetisestegyat the

Barir€igs ethappicNby keks XSSl o did igfabd eres OF kheCot8bshagus or
therefore tightly linked to proliferation are al so .
eYRlr g SVisreassile Hsgseninmyentepn sapaples theymihple Npifareagea so that it
ri ' it T C I o
WO P2 T AT b BuROL o PRob iR R by 0
sufpiisifigly ghow herein thattthis ianct thxcasevo wor k has shown t hat
acid and bile stinulation induced DNA danage, MAP
ki nase pat hway and the NFKB pat hway and decreased
TR i e iHaMo  Ret t [ :
B o e b h Ry R Apnicn
regpepeosillde(mER)to dredfolawkey figuresom t he MAPK pat hway
(erk, p38) and markers fromthe NFKB are useful.
Furthernore, bile acids increase the retinoic acid
Bpief beyiptlon36Mle FigA¥REs Which is linked to the
i nduction of netaplasia in chick enbryo oesophagus. A
nunber of other pathways have been involved in the

deve r [ o) nce ch a
R AR, R0 S By T s e bt SR R g perore
swallbegng. any marker known to correlate with the degree

of dyspl asia woul d be suitable, including many ) _
Fl@Wi?oée %@@a YsuAoliole 9ppr exedyredyesarling %e\ﬁgﬁ toff ¢the gpvention,

ABAIKLERaTBAbIANS AnbR il | n e
pkbpgfolaCbnpfex dPseéEégagﬁkgggfﬁggﬁ%%réﬁ%g&agﬁgki58{Ofﬂw
capepatloboglywhGERD; clBapasstd.' s, and esophageal :

adengcarci.ngma. 2005, 3:529-37 or in Fitzgeral ) _
RGO TR LSS A ke of _aRBES%?%%{atS?IE%h% GG Coiibr gaventon,
pRfial BEESREEFSIBY tAHRROGA Lo N B ndPAPon166: 35-46 may be

suitable for use in the present invention. Mem markers
Figpig/ b rwhagle phawsm apbotparte mrefeaell papplfigdeact ¢fthe invention after

: [ 0 rrett's assocj.ated d | asi a .i ncl udi ng
R At onar a bagp SR PT U SPe B RReal
Figaiekse iéidly ebes ke dxpiaed sigiihpeags one mai nt enance)

markers are one or nore g? ng6ggibnﬂ, MenB, Mond,

Mcnb, Meno, MenvV or MenB, preferably McnR2. Wen the

marker is McnR a sensitivity of 85% and a specificity

of 70% or even nore is achieved. If using an Mem

mar ker al one, then detection of nere Barrett's

oesophagus is only likely to be made in a proportion

- . ™~ a2 a
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advant ageously selected to be used in conbination wth

the surveillance marker Mem In a highly preferred
weewodsssenit a single marker Men2 or Cyclin A i BCUE8A06/003913

Preferably Mcn2 is used. McnR detects approxi mately

hal f of all incidences of B%érett's oesophagus

together with McnR2 positive dyspl asi as and cancers.

The techni cal advantage of this enbodi nent is that,

although up to half of t .occurrences of Barrett's
Figass %Wg‘m&@%{i‘éﬁs é’g?tgafap%ggsgalg? ecetlﬁ'e early stage
Barrett's and the ones which are detected by MnR
al one are the highest risk group of Barrett's. Thus,
Exympks ng a single Mcn2 marker the procedures are
sinplified and the maximally inportant group of
disorders is reliably detected. Preferably when using
EMafiBleal: @ustruldtion oF hsampling devieet ed by capsul e sponge.
The NPV (negative predictive value) for McnR2 in the
detection of cancers and high grade dysplasia is 100%

1 ef i at.lteft | M2 kkarR@t, BRVRaterial is
Abé%ggrlﬁét\%l%ﬁeg%g@ tc];l? e%g}ép}f%?ef ?i %ee det ect | orﬁﬂ%f cancer
apppekinhyspy abk asiconpiared inicrtinl ndinmgies ppa st iNBE pespRgagus, 1e.

that, 72% of pa jen&s positive for Mcn2 will be
PPYIPMILTY M HY FPRE Fror e, 90% of patients with Mn?
positivity will have an oesophageal abnormality. (O
course these figures and those bel ow are based on a
Ipthisiexamipterthe madsrizh sk sHpUEdaremesh @rgietst ed
accordingly; for nore detail see the exanples
section.) Cyclin Ais disclosed to be indicative of .
ABad &t diitshefiQhtotthe nfatdrBil sé thaeitlkean 8k netridvadsafiep sehbowingy (Fig 3
the marker is Cyclin A _Cyclin A alone has a
shysvesthe deviegwish caplatarhsdat el y 95% and a specificity of
approxi mately 65% (positive (PPV) 58% negative (NPV)
98% . Furthernore, Cyclin A levels increase durin
TRE ogidas SufitidntlgrnvBathaepdrt of it ovill @agrfentely y@mia@mlcgedhe buccal
hi gh grade dyspl asia o adenocarci nona, Thys in _one
corBicIEHaREr REISVR dAt Pe PEaTed A TeHleR T FIeSgTER- ohe cord
ab Slite 'n?.’is Qﬁﬁc%ﬁ?!s&oﬁ@ afid P&Istiehd dbRslich sffdt it can be used to
correlation wth lFikely state of abnormality.
rétriefethaldbyict hterrexphmsionused is Cyclin A Mre
preferably a conbination of Cyclin Awith one or nore
ot her marker(s) disclosed herein is used. Cyclin Ais
TRt SPEGH fhick cbiprbsddandadiderttd and aqrakihy chgake (Fig 1). The cord
sensitive. In a preferred enbodi nent, both MnP and.
e@yc thervapsde FigSethoii regiby ihsessmblaheapsulsayile pdisxing, The
J2e. at%ﬁe %;gdi&akge val ue of near 100% and in
CONpiHart oA haVe™s positive predictive val ue for
dyspl asi a and cancer of around 50% Thus, if a subject
was negative for Mcn2 and Cyclin A éhen this is
Examplesi Seampling o€ gellsiirem the pyrfaceofIBe PeSoRRAZYS b asi a
i ncl udi ng adenocarci noma. It should be noted that the
present invention is not concerned with the diagnosis )
Htledquanoukng &l dxaomic] mogravidéd. t Tlee obswphayuake aleral angesthetic
.aquite different disorder tpo Barrett's oesophagus and
ip §htelah of £1e7°EE B PSRCR WLP) RSP HERch as
adenocarci noma. Preferably the diagnosis of squanous
cel | carcinoma of the oesophagus is‘spepifically
Testev e nethtfortagndting the ewhuent sibuoent crl, Witk theedistal end of the cord
say/ Det I on saying for a marker neans
lgéFﬁﬁﬁﬁﬁﬁﬁéh?ﬁ@“@f%@ﬁﬁCe or absence of said narker.
Preferably assayi ng neans i munol ogi cal staining or
vi sual i sation of the marker. Marker expression (marker
gene expression) may be detected by any suitable neans
known to those skilled in the art. Expression may be
detected at the nucleic acid or protein |evel.
Expression may be by mass spectronetry and assi gnnment
of the mass readouts to particular protein noieties.
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pol ycl onal anti body or a nonocl onal anti body.
Preferably when the antibody is a pol ycl onal anti body
WO 2007843896 | rmunopuri fied pol ycl onal anti body. PCT/GB2006/003913
Preferably the antibody is a nonocl onal antibody. Use
of secondary and even tertiary or further antibodies
may advant ageously be enploﬁéd in order to anplify the
si gnal and facilitate detection. Preferably marker

e|n are visual ised by use of . .
TR At bR R b Ak o R 8 e s messoag wets the
cdTB M Silitin ?Q@EJa&’sagé dbReiHeskdphab@ind to the marker
proteln(s referably detectlon is by antibody to the
narker O her suitable assays |nclude ELISA -

Af‘rie 8&%{5'&1&/”105 i%d léec%gr !tl ? thl es 11{ ec]t s%ﬂorpfwh the

oriescence’ ana ySis 0 |ng
cdi@ eRjvipE eled abmdci hat lyhfgeinﬂ@d”@ﬁseplwg&i aicﬁihb)buﬁwmwlﬁeﬁld&)utsme
popul ati on of, individual cells obtained by the
“sﬁﬁﬁPW%%ﬁﬁﬁﬁééﬁures descri bed herein. Thus, the
detection of the markers preferably refers to
detection of the markers in at |least one cell within
Adiar 8 npopies Htel @pswdé coslHas distdleedl etdeteiabmsofe polyurethane material
| f i.ve .marker in cells in the sample will
h%&"?ﬂﬂﬁéi‘?ﬂfl@ i UISQPIPEISES %séy%ﬁ a Barrett's associated
dyspl asi a. The absence of any cells showi ng the marker
fromthe population of cells of the sanple will be
Thedéden is\ﬁgemfwmhdtﬂwmby Benrtleetension on tiBadised £hé of the cord, pulling

associ a ed spl asi a. The ortlo of .cel
the d?éwé:gsa,l o ¥ ey I%Skaélr (?lg ? blilc r‘r%o?atvatﬁt col]?eﬁﬁng oeso%hageal

cstQz}ﬂQbhteO Tigf deedd B taoOWbird 1ﬁ>9Q5r€§3$‘17a@iﬁ'eQTuuﬂ |Mi alB#k@ Container
woul d not usually make a contribution to th

uRfil PEPREETIRE forr@ésapfrﬁélwamm%vrﬁlﬁoﬁrq ‘sfa‘é]é(éb%lpl@ﬁelf’hfeve fluid is thin
the marker in the
plgg&n%ﬁ%%ﬁ&dﬁp %‘IM ﬁ%tdl %f%%alggp%wﬁg&asppar ent absence of
any cells showi ng the marker. In some enbodi nents, it
may be advanta%eous to determne the relative
Eﬁ“&ﬂlﬁ’r?’t iAayige Tepeelludan markexs o the proportion of
cells displaying proliferative nmarkers, as an optiona
step dependent on the needs of the operator. However,
Thowithdewnedeyodi afentmplf2 ishveasherd/ontallect, the leesapbsgdat cellsl |These

R PRET e PR %t oGP noral Iy not be

taken into consideration. KitsThe kits of the

i nvention are designed to provide for conducting the

nmet hods of the present invention. Thus, the
nggeﬁﬂﬁﬁpﬁﬁfbﬂﬂgﬁé%@wpﬁ required for the nethods of

the invention applies equally to the contents of the

kits of the invention, which preferably contain the
THS BIRBES 8ANLd 86t R pRf BEHILEUP aRBIY Bteg'é‘t?éﬂés abd122 healthy
particul ar, "preferably the klts contaln reagent for
CCdmto@)tTImag@foftth@Bﬁmahemts ovas IFASk2rlsychss qugnpasa@ito 31.2+1.6 for the

Pr ef er abl the i nventiaon al so contains
hefaitg&vo tilf-ue nftag e 1450t Was @@%e Fm\g@]iﬁlg a male populatlon in
bdth &f &3kl ¥ ahH'lsl TR%p&LivkR) the formof a spray or

Iozenge preferably a spray. Preferably the kit of the

[ I n c t 0 h

oo e e paPL e Bl Pyl O % ShBih B expen
cytbpashcdongl‘staasmssed thewa{lelatitygbf the RambRrs alnﬂ)BSP/h ef dmﬁaaipm@rhad a

C%ﬁPalnS a servatlvehjhu d. Prefer t he
8 é(FWe%OOé alafily apd 32 %%Vééa&?ﬁe éiy fluid such

as conmercial thin preparation fluid for producing

slides of the sanmpled cells. Preferably the thin

preparation fluid conprises a preservative. Preferably

the swal | owabl e device is lubricated to aid

swal | owi ng, preferably the withdrawal neans is al so

| ubricated. Thus, preferably the kit conprises

| ubricant. Preferably the k|t conprlses a drlnkable

oy -~
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in powdered form such that the operator reconstitutes

them before use eg. by adding water. Preferably the
wha070e38ps | Ses a contai ner for reconstitution.PCT/GB2006/003913

Preferably said container is graduated to facilitate

measurenent of the correct apount of fluid such as

wat er. Preferably the swallo | e devi ce does not

conprise ani mal product(s). Preferably the kit

> sl S nge qutlo
SO Q5 AR FIFLL el L3908 150, Hh By vl
Haptstabehdcdairpiesaiadd C ran&VIMchﬁiI anaﬁied @ﬁmpfhe(CgeTh@ ®lack arrows indicate
Preferably {he kit may conprise antacld such as
epesitipgpicalngan go 5&?&6@%’@@@}10"‘@ thespestiopsof squamous cells.
pharmaceutical antacid for inhibition of acid
Adr eeflic N1 din padaseerir ol?ru‘p“hmgm eCQiltimmc and Aquampageells|wyere casily

ST B9 42 0y PAPLEILIOBRRE Lo Sve cos

whird ftelinadvad stmfngbha ttlesd seen frl-}mrdnhsgdaspfc&)ruiﬂéb SFigEyC)be
advant ageous in preservation of the cell sanples

Tol gorR&dlovddpit fahtlqaeuiLa. 143 f 6 iahisiial B gplmaﬁ§§sf Vige (4t is to
fluid contalns antacid and/or is buffere

i¢fasfy el ‘bﬁ-lthleoBalﬁ?“éé delients on bf d@menair@tq uscamﬁ |the invention as a
s%%&nghg ?egt to rﬁlté%@ aﬁfgﬁ@%l %%)ﬂ%tg Chel"hlézI secdlld® s a%gtub gy glE) oﬁ]& éoa’uents

ses a | oCcal ahnaes spray,

aecopdihg 6o thedri rivkng mﬁgbsshdrﬂuladeﬁﬁaalnoﬂm (Erieplebidhstrate use of the
PreservCyt (t Sol uti on( t a | abel for the pot, and
INSORONS (% SEPFbiansdat %ttWPd eédeﬁ@aieph applicatipnoees b gakipved by

W AL nSh RS ubdie sanpling. Preferably the kit
furthher conprises gloves (for health care professiona

COHERESs o USSR IS B RO LD D conot e

(mhkggors to cut the withdrawal neans (e.g. string).
Preferably the kit further conprises a plastic cup
(for subject to drimkatié Wi d e.d.comhBincellr ef erably
the kit further—conprises an information |eaflet for
t he subj ect/patient Barrettiot herl diigd6iEnt t he
invention relates to I f teg such as a
di p-stick format kltcaﬁgﬁeb llda%?%éK)COHDYiSGS
reagents for detection of narkers according tothe
present invention and wherein iln use dipping the stick
into the pool of sah@isédiel| naterbllo |eads to a
vi sual i sed readout markers a rding to the
present invention, %%e#gﬁy proxidingﬁ%nfornatlon
capabl e of aiding di appgsis as|set gam, herein.
Preferably the-device conpriseg integral wi thdrawal
means. Preferably thi¥PVs a stning %%cord based

means. PreferabEﬁ?ggggmﬂ;HﬂEgymf—ﬂ%§?ﬁ—+s—graduated SO
t hat the operator can)éstlna e (when e device is, or

is likely to be, in the stomach. Furthernore, the

a%a uatlons advanta eously al l ow nonitoring of

T Men2 ppativy peeprssracap epdumoar estlaAtieapdils sponge cell
Rihp1tdCorh b It 1

s M0 84 0 SOLLIO B

ras@lﬂnptrﬁ apelysianreinsirabdioma lphes] emmmﬁsume préEctertyalliesdndI NPV :
omthe.swall owabl e abrasi.ve material. This

p%ﬁﬁ%%ﬂﬁﬁ@@ﬁﬁ@ﬂwaprevents acci dental swal |l owi ng of the
entire device, inhibiting or preventing its
wi thdrawal . Preferably this unswal |l owabl e el enent is
detachabl e in case of energency when it nay be safer
to allow the entire device to be swall owed and passed
through the alinentary canal. Further Kit Features In
sonme enbodi nents, it is probable that there will be a
multi-part kit to provide for different elenents in
di fferent settings. The di scussion above is focussed
on the preferred aspects of the kit of the invention
mhlch |s the prlnary care appllcatlon e.g. in

I T - .
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(or I aboratory conmponent), or the invention nmay even
relate to the read-out/|aboratory conponent of the kit

WO 2@2/043896 t hi s exanpl e, the read-out (or | abore€DGBR006/003913

conmponent of the kit may conprise one or nore of the
followi ng el ements: - Consumabl es such as

non- gynaecol ogi cal nicroscoﬁé slides, and/or
nongynaecol ogi cal filters. - Equi pment such as

R ET N I
highen@isk oL BaleS bagphesioal MekhD rex 8fon Syt @Rdt&d in 55% of BE

aut onat ed i nmunost ai ni n g the sanples are
saRRlphEY %kﬁrvgcl‘{ﬁqéarp’é%@%ﬁ ion Ltd ChemMate(tmn)

system The kit may further conprise one qQr nore of
the foll owi ng def ectliezhte BonguddisiZgsosstaem as Dako

Aut ost ai ner reagents vial; Chenvate(tn) detection Kit;
Chenmvat e(tm) Per oxi das& bIo?kingégqp%Qion;
Chemvate(tm) antilbody diluent; MnR antibqgdy; CGoat
serum Bovi ne serfum aRpum n; ﬂﬁ@g&glln and/ or
Coverslips. The kit may further conpri se equi pnent
such as Dako aut ¢staijigh s iTdes pf §sor |(S3400 Dako
autostainer). hi jorder to fﬁC|I|ta nalysis of the
sanpl es, the kit fmay prisev n means such
as a m croscope sucﬁhgg an |aut nZﬁﬂ%§n1croscope) e.g.
A ynpus BX41l w t —X-O—20—andi-e+—%40—ebjecti ves.
Further Advantages/Applications Once tissue
arch|tecture is lost as in surface sanplin

T@g}? Vet Mcegnstﬁleeqi GRRFBIC snonEe swpples yiy de g@@ﬁPS&%Of BE
H%%Plld‘%d cﬁgh#é e %ﬂfureg%r ?he SsitBRa Eltushlﬁgg %%)%5%9{ fhe
ser vati o arrmat ory cells suc as ocyt es

nmmb@on@qmﬂeﬂntwﬂbuﬂesdhmmmmﬂethgd0$xmfsnmmeGﬁE normal

t|o nfornat|o can Ieane fromth :
R B B TP ok Y Bt a0t AP G high
gbﬁggpﬁﬂgﬂgovercones this problen1by enpl oyi ng
bi onarkers to identify the cell types even when the

Tﬂé %)tefge?&?g aﬂflp%snﬁéteagd ?Sl\/ﬁﬁﬁn sﬁaﬂﬁﬁ @Qéﬂaﬁé ' 1t9f1ncreasmg
cel'l s to expression i's often or e
d@grsetofctylsp]amg(p*(bo&:)el I s on m croscope sI i des f ol I ovved
by stai ni ng ngﬁggalysis By visualisiing markers in
thecells, th ent inyention advantlageously all ows
aut omat L&{éthc'bf‘s‘é%rdeﬂfj@ﬁﬁe ntyi&h2 @oﬁhﬁttyp OgioSimhst Bfls
| onger_required based on|the cel architecture, but
rather a p03|ShmEInegat|ue S|g®@I for |presefiée/ absence
of the marker is the reafout. TEIS r eadout 3%? be
qui ckly col | ected by i mage cap d dat
anal ysi s/ di agngsi s can apvantag@ously be unqgpupl ed
from staining/imging steps of the praqcedure.
Furtherrmore, proeferred sanpling4devices of 2he present
i nvention suchéﬁs capsul £ sponggs advqntage #§
collect nore cells than |aborious priqr art “techni ques
such as endoscopi c brush| ngs. Speciflﬁally,3n
appr oximmtely 6-12 tinmes' npre-cells can be collected

in a single capsul e sponge sanple than in a hazardous
e r
T AhE eRSHP L ARy psY 1 ol EhERE LR hhn
mﬂhamtbduﬂ@nghdfﬂmd&anmagﬂgﬂ&nmpuId be expected from
f e.art, this is in fagt n g%gantage of the present
ThefGdnt pomelptipn: by eqipthe %@w ﬁ9g1§ﬁ%tfaaééhweﬁer§ﬁ Qhpplgmnar
t Ais
C§EEE§E§I91§§ﬁ¥ﬂﬁﬁfgﬁg&ﬁﬂgl truerﬁ%P&y&% s sanpl ed
from deeper in the oesophagus where active division
m ght be talcing place with no inplication of
potentially pathologic condition. Thus, it is an
advant age of the present invention that surface-only

cells are assayed. Capsul e sponges have been applied
|n detectlon of squanous ceII carC|nona It |s an

T 1 o o a1 e o, . 1. i
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Al though it is preferred to assay the cells by
distribution onto slides, it my be advantageous to

w@eso7o43spé he assay in a different format such BCT/EBREA003913

or FACS or FISH Preferably the cells can be assayed
in one or nore of these fom_ gt(s) directly fromthe

capsul e sponge or washi ngs @%erefronl advant ageousl y
avoi ding the need for a slide format analysis. If a

slide format analysis is required, preferably cells

are concentrated onto the slides to produce fewer

Tahd desvdled of AssagimaBsunfaed eell GhkmpRrk 115y blveielits 3@\rdd to aid the
costs. In one enmbaodi ment, preferably the cells from

dyageosisa pE dRaged p g eBHFR! ¢ pisPeiated dlvaplasie rark asragiereggreinoma is
d and tested for the marker(s), thereby

dgfﬁéﬁggﬁing the need for whole cell staining.

Advant ageously pore size on the preferred capsul e

sponge s ling device can ,be varied to regulate the '
Exampl: 4 oPealsmBerni-anskevalimtion of & panrngosaopls womunpgytological
s@QRERng t&e (i BarteiRSsoPhagiR! | s (and thus the nunber of
slides needed) may be advant ageously reduced. In

hi ghly preferred enbodi nents, markers are chosen to

S S e T Sl LI o

aaot 86insmd hdwdad! ehd 'rBajbAtyd et aatiehtdt 416 utlSddloasd. B ndoscopic
i ncl udi ng adenocar ci noma may be reduced or rendered

PepiHetwsseareping for 8 ks Bpradiceh anth&viglasp sppsude jmaging devices do
. d ded . hi ' ) .
e SHE S A A8 eSS Lt BB Mg dovies

hevwepbeesi yerButolanlel aandecytalodical bhaidis ihenadeghatd Hat the accurate
during surveillance the patient will go on to devel op
aﬁ%ﬁ@“%% ous | esions before detection.
Advant ageously the techni ques of the present invention
are applicable in primary care ie. in genera
Iprikist éxpinphee ve® desmpgitnices miethod fdreaidmgpthes diogmosize of Barrett’s

t aken and processed r tely iin.batch .for t her eby .
OFBH AP B ETS o PRI AP A ok SHPFG: (g Method comprises
sdrhipipeh8BERilartsierat LEMHRAE QUPHEAR JTRafiadub]e8d whidteiR¥aid sampling
_staff at general practitioners' surgeries, o
isgehi direetg@ Bus pyrtigler sifnyithindhe eespphaguss pe dhiakxample adampding is

I Cc doctors to be involved in the
bﬁﬁ%%ﬁ?%@?ﬁ%%%@%ﬁ%ﬁg. t is an advantage of the present
invention that fal se negatives are extrenely rare.

Sone fal se positives can_occur, eg. detection of
Thamstlad fhemmyioives pagayig Beicrls Bichnassqpeeny gelilonader. In

i. l.0W a i .

P EREREP Y i O 0 " BT O SRS oo e BBl of
tlenotokfetgioofmirker piresEntmosome ntaimdenanse penginrle(Nahle isa useful

t hat, patients can, be excl uded from unnecessary follow .
g SR eRRIPmantl CPIEEE Vo BfoULE PEILIERM do Papergisively
d?s’i‘éélﬂat&i 565 N9 theBEBLd YRR, ThEs SBhPIO8EmomtARE a non-

he met hods and kits of the invention are sinple and
eldpacapic swsiningtestumn B whichseses e mapsylpsmygeadrece anciyebination
“Hﬁﬂgrtngn.for the same net cost to the service

provider Bt erably the tests of the present

invention are carried out on a given subject at 3 year
interval s. A further advantage of the invention is that

I thisuteghiaise detegtion effuchse Neaw mireker gitiedtes igcieagsedrliletihood of
et I | V. in Barrett's in the
ﬂ%ﬁllr%sgﬂ%rci}fga%%gtshog)rgaglgggﬁfsg)g}éltegf(ﬁ’tgﬁlgg}lﬁnvent ion is that
the first signs of dysplasia can be very small and may
be m ssed by visual inspection or endoscopic biopsy
sanpling, but will be detected according to the
present invention. Simlarly, 40% of subjects with
hi gh grade dyspl asi a al ready have the cancer present.
The present invention advantageously allows better
detecti on/ di agnosis of these patients. A further

. Y e o - - o, S L,
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t he oesophagus surface is sanpled non-endoscopically.
This has the further advantage(s) of being quicker,

WGe b@apessss and is suitable for popul ati on screePCTIGBR6V6/003913

primary care. Preferably the invention sanples a |arge
surface area of the oesophaggg. Endoscopi ¢ sanpl i ng
only sanples a small surface”area of the oesophagus.
Sanpling a | arge surface area has the advantage of

Si he ces. of m Sssj an-.abnormality due. . .
R i F § RSNy s 5L Y, BB P Gpe ot aevice in
anphitiog. withefremahbgytdlbgy,i DV EBE i gutich8! aVi@s dndoscopically visible
ﬁ%%? nln@%ée.%ﬁ popul ati on screening) applications
ARG TEOPT GRS SEPlBRigPIsapi drybioPmya a8 83f) yorntad healthy
YONRBkE Qrd Sardifbd &P sy, POPUI ation screeni ng | n

C

primary care. Diagnosis cording to the present
i nvention is advantageously nore consi stent,

N O E A T
iptoeiredeattiye dOIQEiddsed B}Vt@ip%? wARAME ROcEAE Q@eﬂ#ﬁ%o@%&?% which

on devi ces featurin? rigid stems or cables. ese
88 f Maxunymomuihsds of bells opesald owes Pexdfastealbl fromhethe  device.

I d ri bed ove is used in the. :
AR o SRRy 30t BT, R ndir B SipslShah dftivody against
Mdwantageanf stage ngaseg@ickated wadt ened. sifibllet R8I Whenudidar Mem?2

has. t he advant age of being able to collect cells
Hoﬁ‘ftlé’lféjﬁ%uf’ 3jROSIUYE PeRIE BEWS@SESReY- i ts preferred nesh
construction, rather than being limted to collection
on the cell surface as is the case with prior art

Tew indegduafhimmwhasof the choivanti agesis hsdemed elasgidey.i el ds.
Surprisingly, a non-directional sanpling nethod of the
i nvention does not suffer from overwhel m ng background
TS dFEHANDUS 26RplaSiIM o€ theedt! e B EXPREH §FintLAMiAN 1001,
under standi ng of the prior art. This is because prior
art techniques are directed at the Barrett's which

i ly 2-5% th . f
TR e 0B AL 0 e e
stymaredUsi cells sarPledsirdrh @npatient 148 V&R §6jﬁﬁvi§ﬁ jv%nv%% (d8'4tg) patients

woul d be expected that any Barrett's sign
VS RE da golyaurey Msmmdpesit vitst canepasest with §128¢(29 %8 healthy volunteers
3 [ Aal | SadaS: e e_present .
et e slePiaRl s 48, BR 3R 55 CaB Sh Ty acsative and
positiye piedicuibie ehlueedfhe rseansi7t 9% endreuieytiesgebgvdipl | owi ng
figures: Brief Description O The Figures Figure 1,

whi ch shows a photo of a preferred sanpling device of
THhB@cdp¥dnitl @ LR g4 i gy N 0

a photo ofya@ggg%@§§giwggﬁg |ﬂ84d§v?§§%g 1?ﬁgm§Qw§Pmﬁ§ydﬂq
Sibewngmeitber, unpaasiminby pldasassrinbv ey uhplesdaaw t he capsul e
construction. Arrowed is the part of the capsule

t hrough which the cord passes. Figure 3, which shows a
(oholusiond: TherLheitiv | i FC ] jo '
partially disassen%fé%ﬁwgbgﬂ%aﬁfﬁg %@%&ﬁ%@ﬁg& %ﬁﬂﬂﬁ88W0bgy
demaatiaipgt compares dayeurably wivith hotbtrowsreening ptheit dnotursent clinical
pPk rred sanpling device of the invention after

I'ssol uti on of the capsul e and expansi on of the
expandabl e material. Figure 5, which shows an expanded
gqgsul sponge.%%gure 6, whi ch shows photographs of
Tapsit Arderesirated ghal popsadeseqpisiimmunocyniogy aeedrdimgdé the present
; | RO | as ' | S.cut. to the
R L P EvARE (SRR SR LAl 1B oy bBokitegoan be usea.
Tappnekiodaoéthe inventioh zepradent tefiil steemal tchigrrBH. of a

human oesophagus, ie. approxinmately 3cmin dianeter.

In this exanple the material is a polyurethane nmesh or
cloth. Acord is stitched into the material so that it

can be retrieved after swallowing. (Fig 3 shows the
device with cord attached). The cord is sufficiently

long that part of it will confortably remain outside

Y
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and stitching is sufficiently strong and resistant to
digestion so that it can be used to retrieve the

walew7oessad t er expansi on. The material is then PCT/GB2006/003913

conpressed and inserted into a gelatine capsule (Fig

1). The cord exits the capsulg (Fig 2 shows partially

di sassenbl ed capsule with co exiting). The device is
then ready for use. Exanple 2 : Sanpling of cells from
the surface of the oesophagus A device according to
exanple 1 is provided. The subject nmay take a | ocal
Enamplen®mt Pevelopimérg fiol avabdation ofze ngr-eatdosPHAYindYiuedytological

£ device is introduced into the
&rﬁf'%f?eﬁ%ﬂ%adl' '{fe?\ﬂef‘gl"wgf‘ﬁ the distal end of the
cord retained outside the buccal cavity.The device is

then swallowed. A drink of warmwater aids this
pkgeamdanBagett's taseoived (BRI st at m@( i fastqpasfengeesophageal
After. a xi.mat el y,.10- 20, seconds
R o BESRRDARE S, Al Sl B BB oA lagnoSeh oo of s
@ndyt wagtot dewelbb armmbendastopi Q@QEGhﬁlgttB@ fOHESPRAAYY ShANH is suitable
x{o uccal . cavity and outside to the point of
1CPBPR 0% PIAPALY GRS t he capsul e coat has
di ssol ved and the abrasive pol yurethane material has
expanded back to its unconpressed size. The device is
Thleﬁxamplhoheakutm/n@émﬂl fer biitgd e dingdoks ¢ff Biradtt e RdsdPphagus or
éa oLl :ﬁ% ng t he device al ong the oesophaglgs and
SlferasboridtE e ISERATRFISIEASSBARY 1S JEym pirragieiace bk bubject’s
c%@oﬁ}fagﬁsﬁ forl Bendleyduamons deligRr %E&[{@fd IR RiP E)?a}ﬁ%l\é attﬂev 86118 are
flu in a seal ed container until processing
Q?ﬂle@th‘eb}émnfe@fa:@ﬂplsele spergker abl y the preservative
fluid is thin preparation fluid for production of
anal ytical slides. Exanple 3: Assaying for cellular
Werteee préhticusty sl dgy blﬁ@ac@fe_}gﬁﬁélﬂﬁh QFBE %oiﬁ\@ﬁﬁeﬂogf&a‘[mg

ﬁl | ect the oqesophageal cell hese are then applie
s detecialle hydmppupeaytpeltenviptey firiN midhspmosdomPmiagitériaece protein-2
hi0 i d ers anal ysed for this
art o}‘ e gtﬁb glgéfﬁﬁgéxpa&ents and 22 heal t hy
control s) The age of the BE patients was 64.5+2.1

ared to 31.2+1.6 for the healthy volunteers
%ﬁ ae{nﬂgs %g hef Qﬁtﬁ?témr%ﬂ%h wedc? asaker igdisrigs increased likelihood

DA B of Bark G ords SRS dedeichu@PByshicdia” | cess the

respectively). The PAP slides wer
cellularity of the sanples. An expert cytopathol ogi st

se cellula t he sanpl es and 88% of the
h@%fﬁrp(?es&hig RIS aP% ‘{?yp By otrleapes| syalloyedny capsle-sponge
aliachea o a¥enads ntigthiey la@éﬂtﬁé’ e)&daﬁ&’é@s %n%@?lf retrieved eind placed into
Represent ative pictures of rnonol a er rom cap

PEgSEIgEvS éﬁﬁlﬂlésbambsyt@imnw wwApb @sea(td\a@)ellandnd%yeﬁ which was

d
SS9 6y L LI PRI EERLE LIE 1

spuﬂmg i dreoindvdaiipusawek! . thé’\%hﬁl@@l%l‘é@ﬁ&lﬁﬁh@@é@@ @tﬁ&shdes To
col unmmar and squanous cells were easi |

rushin
datieg‘ﬂnﬁgt?}is SwsEtabIE gf ke teB WadbaiEtsowseBAP litai mﬁr,hg tool (10
eHid |ned as strongly
1333 y?dhlgs%enéé%grﬁu ?ﬁ%drsnglgn og%%%,ﬁt Weg}éﬁn ea(sﬁn% 6C). This
non- endoscopi ¢ technl gue has at |east two industrial
i at.i irst is.toidentify all of the
RISt LRSS srbachs aere (g ST 4 Qs bpation. 2741 (66%)
BIEn irh@R ¥Sredp8siti t
oegl?ghagus Thg seg&eﬁg&?%&gz&ﬂ ?Bé?(?f(g%% %%[El fsﬁoﬁ? Shealthy
velgpigeisi gigingoa tshedifivity ekd sheqificigr eﬁsi7%1 ahd 80% respectwely The
adenocarcinoma (ie. to denonstrate use of the
invention in surveillance). The two interdependent
applications can be achieved by altering the
bi omar kers used. Colummar cells were detected in 61%
of BE patients and in 9% of control patients (table
A) . Tabl e A Col ummar cells Barrett's 11/18 (61%

~ a1 SN NS 7 N A
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Sensitivity 61% Specificity 91% PPV 84% NPV 74%
Efficiency of the test 77% Tabl e A shows Mn2

wQ@om7niispe y and presence of columar cells in PEPESBR@®6/003913
sponge cell sanples fromBarrett's patients (with or
wi t hout dyspl asia) and contr patients. The results
of analysis are in the bottom panel (PPV: positive
predictive val ue and NPV: positive negative val ue).As
Ng ﬁdpos%elﬁgﬁcﬁ‘!?@%uésr@ the Wst 8fE7 BXAI 8RIST 100 bspectively.

is associated with a higher risk for cancer

Preogreegshibiy. of lbmeapelp mess sitehasvhd tdel-éct ed i n 55% of BE
sanpl es and 9. 1% of NE sanples (table B). Table B
shows Mcn2 stained capsul e sponge sanples in the
Cornamss e Bnsaivityassd Gpadigeitdyspgsiuk-spbhge Vislnuemcytology
for the positive brushings represent the nunber of
C}@&tﬂaéfﬁt davguedblanyithi SEE naBpeIng n@sféx B} eQWTe. clipjgal practice.

O f
of a%ﬁwor & pﬁ %g@gﬁ%@(;ﬁﬁ@ td ghfn 1‘?&; ggtlg atelidﬁ?océsgi‘ﬂ’g could
teused i pgetisihg senpedsd dEltle ¢ @ dsdiyl sib’bereﬁlrgt tabhfon@E. The method

Iggkg?glo‘%l% Tl\ib}mbfﬂgﬁ Iég{rgﬁgf ﬁl‘ﬂgffldegr Y ar( %ﬁgkﬁ??#@r example a lectin

o%Ltivity Columar cells Short 0/1 0/1 2 1/2 1/2 3
1/2 1/2 5 1/4 2/4 8 1/3 3/3 10 3/3 3/3 Table C. Mn2
positivity and presence of colummar cells in capsule

TR Aok B L, Pl RS g
&Z%Igﬁltﬁlﬁg SHPA(}'WWHQ@ SoMiRHE NERInOPNAY) s @Z exC BldopakilodBie®uinin-1

ut no correlation with
(@%"Hli)v pmy Uslnde Reavem @ﬁnéyﬁﬁwnqga@h rdyaplestisecell lines and

d .
P 595 00, RRL) 2, PS8, Ry 5 PR foson

ARl y8RERN0 GRdntit1¥ 8 Pask S sESMOBS float e;zltonﬁﬁgrrpirﬁusﬁ} the utility of lectin
Devel gpnent and eval uation of a non- endoscoplc
PAREETAT YER LegPesiiateddicedmi ng test for Barrett's

esophagus Background: Barrett's esophagus (BE) is an
established risk factor for oesophagea
Aﬂqnmhaﬂumﬂanmﬁummdemeﬁm ﬁhwen@m@ﬁnﬁymomepHMBemﬁmoqmaﬁmiby

di sed Endascopi c ulatio cr.een, for
Sl Y agnismacae s cel OBt ST BGHRS et rediodignd System
ohe F%s@ﬂttm{lérﬁh%ﬁl%g’éﬂp@&nt B 8\LOUS118O M BROQS GRRbLE departing
cytol ogi cal sanpling devices have been poorly
frarh ethatsefapea@ﬂtlmypr@mgma:\wlntlamalfylﬁlwgh gh¢ pacherfuiventianr has been

he.accur at e ssesshnent.
R PLRs TR IR g PrbOURG ol LSyl wdersood
tBay ed tinen€ies O aPimer sHBAI elot ' e ARYAK/ aﬁlﬁeéddﬁs Pues i dbecific
in a subject. The nethod conprises sanpling

ehqdiments.s lidesdevasious modificatiprragfuthe siesastied r@@@js dex carrying out
t t t

t‘@?ﬁ{ev%\bmp?lﬁl@hgpﬁazggéggg {osthgs% slkﬂ 8 b%jch%ﬁ)uﬁ épzﬁ{d B18tllé!:}%ology or

ettdalyfigigkeoars iéndedps bk evﬂﬁm)llhg ecop'Ehﬂ’ th’@ﬁoﬁl@d&ﬁgﬁﬂﬁhms

i nvol ves assaying the cells for a non-squanous

cellular marker. In this exanple, the nmarker is MnR.

We show t hat i mmunocyt ol ogi cal assessnent of the

proliferation marker m ni chronosone nmai nt enance

protein 2 (Mn2), is a useful
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met hod for detection and nonitoring of BE since
proliferation is progressively dysregulated fromearly

WO p00vloessgé sease pat hogenesis. This exanpl e denPOBEGBa106603913
a nonendoscopi ¢ screening test for BE which uses a
capsul e- sponge device in coppination with MnR
staining. Inthis technique? detection of such a McnR
mar ker indicates increased |ikelihood of the presence

of Barrett's or Barrett'qj ] j at ed

dyspl asi a. Met hods: FoIIowFQgiQ%%tine opti m sati on of

the preferred capsul e sponge device in conbination
1w t hAikiengeisingl aogyalloRdb B epat icempsisiigiablasive material capable of
mﬁndosco ically visible %landular mucosa contai.nin

g .
lorteng poial frametheptuaics ob MespispRiAEUS HASberNBIth I M e dpgippgtions
e R G o B Y e ST el
sponge was placed into preservative. Liquid based
cyt ol was. used. to create a cell-nmongl ayer. i.n which
2{he Pt eI EIABr BERPCoBE LR RS IE L od
fromthe device. |Imunocytocheni stry was perforned
w th a nouse nonocl onal antibody against McnR2. A )
3.bi nafykis ceewdingstogelabn at ed cdaith 2t fvgthern cenpysiag gelepntainer for
R YA BB LR i 67 R B G R iy of
prebdratalfluil tgresi s assessed the slides. To determ ne
the acceptability of the test, the patients used a
linear rating tool. Results: |nadequate speci nens were
retrjey am. 3{-5 % i ent ng,: of :
4 squatiod e flelte? inf préQuethfll dnod i g gpmprises o
caqpesletsparigey. 22/ 26 (84% patients wth BE had col umar
McnR2 positivity conpared with 7/28 (25% healthy
vol unteers giving a sensitivity and specificity of
5.84. 646 gRdacterhifLs8esty YeldkdingNBlaRe IRhikR AME BOREL I¥Rprises
predictive val ues of the test are 75. 9% and 84. 0%
witbépwelmeasisy. The acceptability of the capsul e was
rated as 4.4 +/- 0.3 with 10 being very enjoyable, 5
bei ng neither unpl easant nor pleasant and 0 very
6.unpl gagianiccor@BClousia@nss fARerSeRspriding ayd@iék for severing said
specificity of capsul e-sponge i nmunocyt ol ogy
wifbdrayyak e#sd conpares favourably w th other screening
tests in current clinical practice. Thus it is
denonstrat ed that non-endoscopi c i nmunocyt ol ogy
7.accoAdkin gtcctdrditlgetgpmﬁzs prcediny Qﬂﬁiiélo furiter appipriciabl € gbl@tainer for
rimary care, and that automated processing can be
a&%ﬁﬁﬁfnﬁﬁdgﬁﬁﬁﬂ?ﬁﬁﬁgpééefthqtnvention represent usef ul
screening tools for BE. Exanple 5: Devel opnent and
eval uati on of a non-endoscopi ¢ i mmunocyt ol ogi ca
8.scr edriregcordsig th any Beaceding chindsiphagugpriBag letrvesind:
Barrett's oesophagus (BE) is a risk factor for
oesophageal adenocarci noma; however, the majority of
9.pat i ANk aoRIIHNN agNPRREdInd Reidl MiAE: édih;%is%ﬁgé%g&@% @se in
devel op a non-endoscopi c sCreening test for BE and to
the ifgigciion ¢l magi-sgapmeus eslludgsphdtkert i on in a prinmary care
setting. This exanple sets out a nethod for aiding the
di agnosis of Barrett's oesophagus or Barrett's
associ at ed dyspl asia conprising assaying cells from
the surface of a subject's oesophagus for a
non- squanous cellular marker. In this exanple, the
cells are collected by neans of a capsul e sponge. W
have previously shown that the surface epithelium of
BE contains proliferating cells detectable by
I mmunocyt ochem stry for M ni chronosone mai nt enance
protein-2 (Mcn2). This is the marker used in this
exanpl e. W denonstrate that detection of such a McnR
mar ker indicates increased |ikelihood of the presence
of Barrett's or Barrett's associ ated dyspl asi a.

A A 1+ 0 1 AN NS . Y | A~ L 0 L o
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staining. Three individuals unaware of the clinica

di agnosi s assessed the slides. To determ ne the
waeeepsmbé [ ity of the test, the patients used BCT/GB2@6/003913

rating tool (10 enjoyable, 5 neither unpleasant nor

pl easant, 0 very unpl easant)_, Results: |nadequate

speci nens were retrieved fr&ﬁ14/83 (4.8% patients.

27/41 (669 BE specinens were positive conpared with

140 x( f I i Vi :

1§ ens | VI/%coSfﬁ’lﬁ tgecg% I[(g :@hlgl(?e"i‘l% ts%};(%o% gﬂgrg & clufdraier is a
nmﬁ&meétﬂkﬁhgmdﬂhﬁmegatlve and positive predictive

val ues of the test are 77.1% and 71. 0% respectively.

The acceptability of the capsule was rated as 4.4 +/-

19: 3 CORE!MShARS: to [18inS 0SIkdr¥ih the F0H-s gﬁ?ﬁ&fs' Sél %alk ris a

capsul e- sponge i nunocyt ol ogy conpare avoura th
notlesof selnwemni ¢edfst ests in current clinical practlce

Fut hernore, the nethod is applicable to primary care

and aut omat ed processing could be used in practising

12he pEtibectordihd & 418ind 1 0S@cktin 840 RBMABerl@Rlprs& reBents for use

The nmet hod may be varied by the use of alternat|ve
imfieedaitcion mfrdtdeast opermaskengsiested frewt tha grewk epnsiytg of brush

N L Ty M

atkgijhaipliosplintdse Cltdrﬂibo(ka@n@ﬂ;dcth@@dﬁMﬁrﬁﬂ@@t&Z cytokeratins such as
qu:gggltumln 1 (UEA-1)) can djscrimnate between
L& {aptodwnnar eelle oy apy aarke e 9 he dlitferantiallysexpsessed in
BIREE Lues fﬁﬂ&g |6 and is amenable to
automated m cr g%éggh%e%nwé‘ ff}g% és]gfor quantitative
assessment by flow cytonmetry. Thus, the utility of
ecti rke s .al so_denonstr.ated, herein
]L?)ubl A AR Rl BB 80 et%segkvg‘u%%aomp@aﬁ tResLfor use
ih Qﬁ@lcfétécfi@@ rarohlRe: Rt BhAGLENGRcteabAUShe group consisting of
nodi fications and variations of the describéed nethods
pephidersijest markets sugh ap Kag'eand Move pratans, wirdlifetatonppdDahd. damage
t.hos d the,art .t hout . de t|n fromt
mfekCSBR € ey Fenishie® e sl TR BERE 1L AppaS S, 1os
of pMs AL @ILIAST HEaAatESEIIRES dofreRQIWEAE HiclbgYctldF dysplasia.
specific preferred enbodi nents, it should be
understood that the invention as clai nmed should not be
ndul C ' | ndeed,
LT et ddide LRSHED SRAEL S STRBCL TR A oy
carrying out the invention which are obvious to those
killed in biochem.stry. and bi otechnol ogy. or rel ated
151 el AdUAe5oR R SAIM Ve v RaEBISSISHE of t he
following clainms. CLAIMS 1. A kit conprising a
swal | owabl e devi ce conprising abrasive materi al
1@apa6| kit giccardinge®t tlagn cemhsrdin eadt fieidsisrthac prephratihe fluid for

ether with.printed,instructions for its

P{ﬁ’g&&? %gfg%stﬁogii?(aélﬁlngé%%qt‘ge & %Bﬂ gus or Barrett's

associ ated dysplasia. 2. A kit according to claim1
further conprising a |ocal anaesthetic. 3. AKit
laccoAdihaccorling & sryloloslaissal ta B6 furthehshersonprid ddoabazaesthetic

0 f.9L receiving said swal |l owabl e device after

1sa#%%hﬂq563géald cont ai ner having a quantity of

preservative fluid therein. 4. A kit according to any

recedin | ai m wherei n said device conprises a
1§aps N & é@ aehnsq the tdiaggnosisdPh Parstighpeprbiegen 9y Barrett's
agba T WSS NinsAl Sl 1 L N GRIPES AR b @Ivggh% BRRDE surface
oftfibe ioempheagussod\seikdi safjes@imcthevdit bald amaplimeanet dﬁecté\d td 4 particular
according to any preceding claimfurther conprising a
container for adm nistering drinkable fluid to the
subject. 8 A kit according to any preceding claim
further conprising gloves. 9. A kit according to any
precedi ng claimfurther conprising reagent for use in
the detectlon of a non-squanous ceIIuIar narker 10 A
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mar ker of colummar cells. 12. A kit according to claim
10 wherein said kit further conprises reagents for use

WO poozleessoet ecti on of at | east one nmarker sel ecP€dGBR@G1003913

the group consisting of brush border proteins such as
villin or moesin, nucin genes,, brush border enzynes
such as al kal i ne phosphat ase, Ohomeobox genes such as
Cdxl and/or Cdx2, cytokeratins such as CK8/18 for
610 WY the 8bdopha@s, MW asTBFiKE kBt 2Es uamous cel}ular marker,
differentially ressed in Barrett's versus norma
JdsEsh defeetionsely Mgeﬁ wetlies indiGtesAnkietsed diietitibady of ¢he presence of
| kit further conprises reagents
ggeﬁgéPpﬁﬁgﬁgase Q&&dgﬁjd? ‘at | east one marker
sel ected fromthe group consisting of proliferation
rkers such as Ki 67 and Mem proteins, proliferation
ditd iRty dorreidias sthe u@ag@slspe:f\mBar@tcs |q¢501ﬂugms s Barrett's

G D r | oss_of
aér%gt%ﬂ%gl %ﬁg‘{?&aﬁ% i éAdSk%Q% o c Olpe it SU%kRcen Ofv hée subject’s
d@gpmusffmdgl aphaqmeanoms&ellﬂ\lak infarlagC whedetgddtectfon@d Mubl a marker

n. sa clin A 15, A kit accordin
¥ i feéu %C@%ﬁ#”ﬁ%%iﬁwgg. r REeencg of Paweith or1Barrgt'kiassociated
agpistli ng to claim 3 wherein said fluid is thin
preparation fluid for production of slides for
exam nati on of the sanpled cells. 17. A kit according

an cl,ai ms 1 ur.t her mhereln sai.d | oca
a(gaes ethOd asccgmﬁlb% g?/ g?l d% eMgelaim gld Wheesimdhe fgn-squamous
&dlldian glahlhfﬁ 1¢ﬂi1 BQAES oS cAfulBab@ttatisn0€Ss0phagus or
Barrett's associ ated dysplasia in a subject, said
nmet hod conprising sanpling the ceIIuIar surface of the

sop f SIp d sanpl i n i S
%%t | ?%gttﬁgg atcg(ﬁjgglﬁar Ja@ﬁ%%rc‘g’ln &Oh? ¢1 ‘Y}ﬁ’é the %Oll'squamous
@ﬁbb@hﬂ@usisanﬂﬂassﬂmﬂm@nmheﬂgel|S for a non-squanous
cellular marker, wherein detection of such a marker
i ndicates increased |ikelihood of the presence of
Barr ejt ' d asi-a,, 19. A .
ot hod TanSL SRR o S SLORhA, B YRR R e Rante i selected
@G’de‘h @gl]@ @mSBHng @ftb'ﬂﬁham Oexi }ﬁ'b&dlSdg(ﬁ)bl ARSVilin or 111035111 mucin

%:e%njpec hnt%sg %’%X@‘%é gl?%}!, 2 gl{ﬁ% ¥ Mgggcprgéﬂb;p{ genes such as
Oy Kedd/oex B dytdket L8k isah af RUoR % fliﬁfﬁﬁaﬂ &9{ cat gﬁy marker

i ncreased |ikelihood of the presence of Barret
Imepnelot besdifistantipby edpigyssg| indharettd0versusmedrhmat oamqmagaan gurface
claim 18 or claim19 wherein the non-squanous
cel'lular marker is a marker of cellular proliferation.
21. A nethod according to any of clains 18 to 20
%ﬁereln t he non-squanous cel lular marker is a marker
f cdt GifRnd acsprding wpanypofeeinedl Saloctlr whengint tlneang/rkaf is selected

[ t ker ' ted
TR e <y O b e PR B Bt s S M mgroteins,
pvélifeiation rando@NiAN dambigd magl&m@%uolbéyml‘b@f 6%1@%]@&% cychn D
@/:h aalmal kal.i ne ﬁh ,jgﬂat ase, honeobox genes such

Xb © b BIHN 5’&5 875205 RSO.stnehpleidyCrB/ADB Iﬁ@ﬂker known to
c@ﬁélldm'fh&%'d'eéree%fd?é}ﬂas‘i‘;ﬁrker known to be
differentially expressed in Barrett's versus nornal
oesophageal surface ceI I's. 23. A nmethod according to
2any rnscor(i1 g he marker is sel ected
22 A3 Thes gk o Giim g2 SfoSisme theraihen i eras REF¥Ci A
such as K|67 and Mem proteins, proliferation and DNA
g mar kers such as PCNA, cyclins such as cyclin D

nd/ mé’;’}‘éﬂ pecording phelaim R4 E&@relrl OydliroA ipadsayed
aneupl oi dy or any marker known to correlate with the
degree of dysplasia. 24. A nethod according to claim
23 wherein the marker is Mcn2 or Cyclin A 25. A

nmet hod according to claim24 wherein Cyclin Ais
assayed26. A nmethod according to claim 24 wherein both
Nth and Cyclln A are assayed 27 A nethod accordlng

Y
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(i) introducing a swall owabl e device conpri sing
abrasive material capable of collecting cells fromthe

wa o7 aecwof the oesophagus into the subject, (PCI/GB2006/003913

retrieving said device by withdrawal through the
oesophagus, and (iii) coIIecging the cells fromthe
device. 28. A nethod according to any of clains 18 to
27 further conprising anal ysing the chronosonal
conposition of the cells, wherein detection of

abnormal karyotype indicates an increased |ikelihood
. dydphmtical, a@erding riet Haith dcwhetiengbeih Mombfand| Gyakw A are
18 tq 28 further conprising anal ysing the p53 status
Bf* e cells, wherein detection of abnormal p53 status
i ndi cates an increased |likelihood of dysplasia. 30. A
kit according to any of clains 1 to 17 wherein the

, : : : h
Pri ntAdnsthed pesordingdo £loimil8swhegein sgmpdipg dhe gellwar surface of the
' ] Barrett's associ ated dyspl asi a
%%%%?%é%agﬁﬁéggg%%ﬁisggding di agnosi s according to any
@f cliairoduclily toswhlovadble Usdcofcompeiajpguiteaspomyserial ¢apeble of
cg)g]ggtg}(gc!te a?r{gygtg,ra rélglitf%c_esof(’gﬁesooéégaga%ﬁs 1Onrto ’Elaersql Jtetct,s

(i)  retrieving said device by withdrawal through the oesophagus, and

(i)  collecting the cells from the device.

28. A method according to any of claims 18 to 27 further comprising analysing the
chromosomal composition of the cells, wherein detection of abnormal karyotype

indicates an increased likelihood of dysplasia.

29. A method according to any of claims 18 to 28 further comprising analysing the
p53 status of the cells, wherein detection of abnormal p53 status indicates an increased

likelihood of dysplasia.

30. A kit according to any of claims 1 to 17 wherein the printed instructions for its
use in detection of Barrett's oesophagus or Barrett's associated dysplasia comprise a

method of aiding diagnosis according to any of claims 18 to 29.

31.  Use of a capsule sponge in the diagnosis of Barrett’s oesophagus or Barrett's

associated dysplasia.



