DETECTI ON OF HUMAN PAPI LLOVAVI RUS Fi el d of the
i nvention The present invention relates to in vitro
woredosogs4of screeni ng human subj ects for the prereBe®s/000805

of human papil |l omavirus (HPV) which exhibits | oss of

regul ati on of E6/E7 nRNA expression and | oss of

repl i EsRPHAT G BETRR CEMENUEBS |ASn SBYP AGENTELHILY | POBYESIIER - PARIMAERS
encoding full length E6 protein. In particular, the
invention provides in vitro nethods of screening for

persi stent transform ng HPV infection equivalent to

Fersi St eThe qRbdenk BRI | relatss ‘rt]xli m;drﬁérsbemtiveel N it lig particularly
esliopns, cancer. In situ or I gn- a uanouys
i ntqpag‘iﬂbf%té’lﬁdgft"’F%‘é’h'G%e‘@%BL CoetigiRnt AR RSOl arRolyester polymer,

susejubh as PEtThe cont ext of cervical cancer screening.
Background to the invention Cervical carcinonma is one
of the nobst conmon malignant di seases worl d-w de and

i's onle_ OPoly(rémﬂehedbmhmalaseEgPBM Wébinﬁﬂo_fr‘ﬁagﬁplld:sticls matgrial, widely
~nortal ity anmong wonen (Par ki i sani . er

(26589 i) Tohwientorgof Sepiidhgo PevesiET BtcenA Ay The. key

Ferddantdgdsl&Usingl PET dreCancer 55: 891-903) . 15,700 new

cases of invasive cervical cancer were predicted in

the United States in 1996, and the annual worl d-w de

I NG daRMesldrty est i mated to be 450, 000 by the Vorld

Heal t h 'Organi zation (1990) . The annual incidence rate

di fof ekight weightf f erent parts of the world, ranging from

7.4 p i, western Asia to 46.8 per 100,000 in

Sot h%ﬁ’ﬁ&gﬁﬁgg%ﬂ(" arkin et al. , 1993 ibid) . The

curer eRxcatlonidprierpropsttiesagainstoxyeen anhoearhon dioxdat it is
152 il bi é&ﬁﬂ&ac@\' e, often devel oping over a period

of 102 years. I nvasive squanous-cell carcinoma of

t he c&owgh«— vistualypmbeesakaleld by penetrati on through the

basal _| am na and i nvading the stroma or epithelial

| arti nG°YI0YFia. The clinical course of cervical

carci noma shows consi derabl e variation. Prognosis has

been related to clinical st I hnode i.nv e t.

primary ?fﬁ%‘ﬁraﬁ”r&%‘?nsﬁﬂ%etng? 2"336/‘“?3/%’;5?’ ecé%?‘?}&'g‘ef' %%v'ﬁg%}o'ﬁn portant
20anglasfioyEpplicatiop domPEAT ihomopdpingadind Copolgheralis jn {hHed®@pufacture of

Gj&%&%ﬁ Oncol 38: 352-357). Sone patients with |ess

fa b

| e tunmour characteristics have a relatively
good outcone, while others suffer a fatal outcone of .
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di anowiding precess.chirstiyaa prefamais, prioducaddby injectad mhouldingr This is a

oL P LR SFERBE Byl ok rocoss.

c arpreforrh ésstheh oetreatdd io ragebsat btovamadrinewhichrsriefches the, preform by a

St el 360 e 3 0 Fi60ng 2Rt HOETRER W iBmg shave.

c erfhiscgives e dyidxiadly ariantdted| avotzineaMhidhayreviflesimpronesi properties such

assocj,at.l an L ARC. non , C The . i at

s ot 3 s A PRI RGE TR I bepeg I iR B @fbonated
300f drinkabntaineess ' (Munoz N, Bosch FX (1992) HPV and

cervical neopl asia: review of case-control and cohort

studies. I ARC Sci Publ 251-261) . Anong the nost
i nf or mat PETE bsttled imexy, alst beomgnudsctared dlyiimjectionibidw kHBWIdInG which is a

o, SR8 BSFRPB 4 FaB PR F R T e

t hearpogtsisbstilli Hot is mated foi = blawingcstationawheralit i blogplpaiortbel desired

by chance.. bias or f I N | Al no hs.. .

35, Py oL & e et Yot T R ERA cisp g dPafc neck
c ardetdil ardinish and peodycesi cordaikers thabard lees biakiallyobrigriated.
infection earlier in the carcinogenesis. Dose-response
rel ati onship has been reported between increasing
viral load and risk of cervical carcinoma (Minoz and
Bosch, 1992 ibid) . In sonme larger series up to 100%
of the tumours were positive for HPV but the existence

- o, .



52% specificity 929 . HPV testing found 16
hi gh-grade | esions. Bauer et al . (Bauer HM et al .,

W@ 1@903539AMA 265: 472-477) report an early PCROEEB005/000805
study using MY09/11 prinmers (Manos M, et al., (1990)
Lancet 335: 734) in young worgen attending for routine
snears (college students) . They found a positive rate
of 46% in 467 wonen, which was nuch hi gher than for

dot b1 oh aptfid ulpe\laﬁj@atiﬁ%ugy%clgélf% Bt 8 e BRIl high

M weﬁhient oPBictich/&%he pagBer.Manhel manﬁauluee of beftles thisvenablem can
. 991) | nt J Cancer 48:
4623'3 &'%ﬁi%@&”%‘%% ?f)‘/Na%st rong 'correlation of HPV

5 positivity with cervical neoplasia as assessed by

ﬁ)é{}glg_gg%fr@ytqﬂ? lg@ge}w P3R: '“ﬁﬁ?“%@gg’f‘%@i}’?&mﬁ 43 V%\M(M]fnto a box with

3. 5%corddhitaht ﬁgmstdreghla:mﬂtrar(spartéﬂkfnidostsnl y types 16

18, 31 and 33 were considered, whi

hi %t SloagHiowaPn EavEYRE fAUIPReR; qrid 'Wé‘rc% f%%gag\ﬂu%‘gg Ftive,

and %Q%&@é%f@&@d@étdﬁ&r%&ufch&bgyt@n&e/pes Worren wi t h

| ess severe cytological abnornalities had |ower HPV
10 positivity rates in a graded way, showing a clear

trend. Ragd SIS FRieeltfortdn effdchivsl addiowessystenAidr PET wilhich reduces
(1994) Int J Cancer

6: 80 ded _t.h I
obibecpeficisptof firtipp Sf(q% gog{'neéang ﬁﬁ fo gr%gr%gs \%Qﬁ?%??v%d{eﬂmenmes.

abnormal snears. Thi's study al so confirned increasing

p03|t|V|ty rate wt ncrea5| erity .of Iy
resul t sAdHifss @P%ﬂerﬁggﬁﬁta’et'ﬂé? L&fﬂ@ %%\?8?%8@5-@\['&'0" of polymers
15 heiRreaenen the lﬂﬁl@é't@aé‘seﬂlpfafd@ﬁ‘vés? H}tWESerf mrorUa\/\togreaatE:eptable for

=UHERUNE N TR RN TR

WOéTEﬂ WK (VA Sasty oAl Qﬁﬂoﬂﬁbndﬂlbéemﬁtomonﬂ‘hIBMOses other important
hi sto r%l cally. Cuzick

( 1asferiants op %5iB 205 i‘i%t'°”(58§t%rk°“3" ey PF°PE’E%L5994)
Br J Cancer 69: 167-171) were the first to report that

HPV testing provjded usef ul rmat.i
20 o1 eyt o158 cAvERSHB b PRSP REPBREdD e ARyCT RSNy e faty
SCARRRENThedd a&diﬁﬁéﬂjhr@fwnde’fﬁ useden, pdyﬂflémsakudho Bs polyethylene,

col oposc redi ct | ye  of..
o RoEe, 205y B P Bt Y2 P adives are
dY§¥rﬁrM@Shﬁnuf'£b@réd‘3&Uh1t &ttwomsrmattammgu bétwger dI6 #iRY/ 22 carbon
16, where 39 of nwere found to

|
ha%@"ﬁ‘ﬂj’ﬁ aje a%aéﬁw%¥ym ?fy 47 poi nt ed out
o5 the inportance of assessing viral Ioad and
pos TR et iien (09 gt TaprounatdBe) (G5 eyempiied by
Qbst adrudarmes ndl RRamied-or9Sathiratie s texamplifiedl byl stedramide and
HPV testing using the Hybrid Capture(tm system
(DI G%PeCRPid8} ati on, Gaithersburg, MD, USA) for
tr | agdR@ndsyRmiddstdy dxempridd t?%t&dfﬁ%r@canﬁr iié and elgy! pairsitamide

performed on 217 such wonen oma col |l ege referral
30 ser viRi®e amides sack ansihyleoe bip stgaramitievas f ound for
CINLI/T1T conmpared with 73% for repeat cytol ogy. High
viral load was found to further |n'prove%rperforrranc }E)ty
r educi ndn fégws of Jbail midesgreadinsaos IRLRPIVAY BYRIRMS it mjght’ appear

fggogf%%; to dnEIRYr féft¥ %We@@s@ﬂb %gé(ntg'ﬂ%ﬁms{fewmw?ﬂﬁ Htmever we

sensi ti vi 12 descri bes net ho

dehevarestablighet&hah @ﬁwlfaﬁmmmé.dﬁ damanstrater e 'Cﬂ}\?ft T?d“"‘“g
35 HP}@géhf‘eE if P, 1RE lmmaféfﬁaetéaéﬁbﬁﬁﬁbf Bcti6iP} Aftich édsythan in

by tecting transcrlpts of all or a portion of the E6

and/ or E7 HPV genes in a sanple and conparing the

measurenents of HPV activity wth a previously

established rel ationship between activity and ri sk of

progression to serious cervical dysplasia or

carci noma. WD 99/ 29890 descri bes met hods for the

assessnent of HPV |nfect|on based on the neasurenent
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for all HPV types to nonitor reagent performance.
Intrinsic cellular control U A nRNA (cellular
whousesBepi Ng gene) nonitors entire test proceptr/eBR@s/000805
el i m nate possible false negatives. It is not possible
for the HPV-Proofer assay to dgtect HPV DNA. PreTect

Anal ysis Software (PAS) is used for automated routine

dat gol@leting s Miaredvet @l pareitied lcaﬂseﬂﬂlécélﬁmﬁéri Mg injddtien moulded PET
utility of t \/- Pr oof er. ass as been evaluated in

at‘N@Q&Wmf@V@PWﬁﬁgﬁﬁtE@UHW@&mtwg8°%mééent i nvent ors
have now determ ned that the Pre-Tect HPV -
Proofer(tm assay does not detect HPV virions,

hough | {1 s il A e aMpIsba espatale 254 diiprent cipsses of
pORFhEIST haver ﬁﬁd@ﬂﬁ@ilf@rerﬁ%rﬁhlbél agsippdsiions aéhd'falffe%t molecular

detern1ned W th the HPV-Proofer assay,_is indica
of chipelires. tTPHﬁsE‘?'Yeéﬁro?PAXm?régﬁh’F'&ﬁso%EBﬁé“'FQfs%e gpmpared with
abl ;Bd bdifuinyd @ni emaﬁaé (PPCL poffRfidisesURh efsShidh, r dhér @lé‘%éelsscﬁdpolymer |

pre-nR NA whi ch encode full Ientp S@foqr{g
o N PR S thisvebehsver fHeTRREY A8 cRONRRFE PP AEFT SIip agents are
dett‘éﬁhnréd‘wfvmtﬂf@%t YolyHfer ldRYs&ar Thatli€se say,npe dd’mﬂot\/em@olate or
cannot Pro uce virions when transcr| tlona“FEegé, i
1q s pradict Bew 2 PRIYIGHIRrCOMROUNH: ignadus Of FREIPGY F’e"f°"" as slp
| Nsagtd iRdnetlgeht BEleaTnatd FFfoRRandel a68a IRy adet lr7a different class of
expreSS|on usi ng HPV-Proofer have left thelir normnal

| i fRRMYPes and | ost their regul ation of either
transcription control of t he pronDters fromall the

E6/ E7 transcripts, or |ost the spl ICI

1 eaving £RBVEDEPRE Sfip éﬁ%@rt?ﬁ'tmﬁ’ghlcﬂ'ém&t faEea%‘?(Eﬁaé’ﬁ% aplied to in
155t apEt | 'ﬁﬁﬁlsf ﬁ&rfﬁmﬁrlytthé chst In bRIRD{DRefBne)- rﬁBMeMbrleQbhere in addition
encodes t | engt oteln. The

r nvent
al s 6‘%§8ﬁ’f{e}%ﬁ"tt°rﬂ£[t°t'9'%epﬂé%(@"g°§é?%ﬁe'BP“tEGY"h g °°'°”r " faste and
t r ageer hditbd metIPV-i nfected cells correlates with
cel lul ar changes characterised as the presence of
enl arged cell nuclei, aneuploidy (typically nore than

5 Of 9 can& [tRErefoRs aﬁeébjm|df)th@lb€bs@hﬁﬁwﬁmttoﬂsﬁosproﬁaé|cbmposmons
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ex hPET tan@ %éreﬂbaaémbpémeeonhe poly@el &regrt atersel gfitected.
cell nuclei. These results also correlate with

cytol ogi cal and hi stol ogical characterisation of
cervi cal Ab@ﬁdlﬁ@fﬁo a @bt ekt eﬁhle)prwenhhﬁérmbﬂ gmaid provided use of a

defi ned | rade esi ons | ackin h | ar ged
col SRR Serpak ATHBcs A ghe S0 Daeled rR G
29Ji ve positive results for expression of E6/E7 nRNA
expressi on wi th HPV- Pr gof .Therefore, the inventors
have determ ned that e%p Zséaon of EG/EV transcripts
of human papi |l omavirus can be used as a nol ecul ar
i ndi cator of the,presence o | ul ar._abnornmalitie
assWesrENe & \inh Hsp'ﬁﬁe%teh@& o SEHeLies; GAEN NEEERIGR moiety
Wi t EoritiEig PRO34 HBBY alons arldeliesréintand/oER! E:Zy be linear, branched
expression may therefore be usg? Eﬁ)dlstln
3G et Gt sAiuRied ALCITRIN GRS QeMEks: aubia bands; A e\"ﬁ'"
particul ar, detection of E6/E7 expression can
di scri m nate betweenhi stol ogically-def ined CIN I
sanpl es w thout aneuploidic cells and those having
aneupl oidic cells; sanples positive for E6/E7 nmRNA
encoding the full Iength E6 protein are scored as
havi ng aneuploidic cells. Detection of E6/E7
expression can al so distinguish between histologically
defined CINIII or CINIIl (HSIL cases) cases that go
into regress and those in which infection persists or
progresses; sanples positive for E6/ E7 nRNA encodi ng

the full length E6 protein are scored as having an
infection likely to progress if left untreated. The
present inventors have still further concluded that

(1) InC|dence of expreSS|on fron1E6/E7 oncogenes
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human papi | | omavi rus which encode a full length E6
protein in a test sanple conprising NRNA derived from
WO bsogd3ko or ti ssue, wherein the presence of sPChGB&I0OEB00805
MRNA transcripts in the sanple is taken as an
indication that the cell or tigsue under test exhibits
the cellular changes. In a third aspect the invention
pr oX repesseats ane of ithe moieieshod of screeni ng human
subj ects for the presence of persistent transform ng
infection with human papillomavirus in at |east one
cell or tissue, which nmethod c@mrises screening the
subj ect for expression of nRNA transcripts of the
E6/ E7 gene of human papillonavmrus whi ch encode a ful
Slength E6 protein in a test sa@t©-conprising nRNA
derived fromthe cell or tissue, wherein subjects
positive for expression of such nmRNA transcripts of
the E6/ E7 gene of human papillOmavir@s are scored- as
havi ng a persi stent transforniﬂg infection with human
papillomavirus in the cell or tissue! A "persistent
transform ng infection" wi+D-e0e At 3PO+types 16, 18,
031, 33 or 45, identified by the presence of E6/E7 nRNA
transcripts encoding full length E6 protein from one
of these HPV subtypes, is consiGlered to b® equi val ent
to persistent cell abnornalitiﬁ or persisgtent CIN II
| esi ons, cancer insitu or high-érade squa
intraepithelial |esions (HSIL}CasOasheded by cytol ogy
or histology. Therefore, the nethod of the third
aspect of the invention provides a nethod of screening
15f owheeairs Astepresents senbydrocariogn mofegctoroprisiig D tév86warbon atoms and

Do BT BPar Bl M Ban e RF Forff Bhe SF oot oo

situ or high- grade squanous intraepithelial |esions

(HSI L) 0 FW/ L nf
defin ré’%? %"ﬂhgﬂé?ai{’ Eé’ elbniimt BRER B3 imgreater than
endﬁ@ndgndrellpreferehlguneafﬁtpamﬂkl n may directly correlate
ooW th persistent CIN 11+ and therefore serve as a
prognostic marker in the cervical screening program
I n partile@ particudrly prefefred eotbotliment thectiotdl onmivay obearberedtoms in
in identified as having. atypica
sqﬁaﬁﬁéaﬁgﬁ'&?w% erm ned significance (ASCUS) or
| ow gr ade squanous |ntraep|theI|aI | esion (LSIL) on
t he basi . Managenent of such
patlentgﬁ?égaﬁy%9%9g¥ éggﬁ only a snmal
25proportion wll progress to ce®vical intraepithelial
neoplasia (CIN) Il and invasiye cervical carcinoma
(1CC) . Follow -up testing by Cytol ogy/ histology fails
to identify all those wonen atCRi@ker risk of CIN 11+

o Bl R o S SrfRE F0 6 R 25 e
| ength E6 protein exhibited marked specificity for
30 hi gh gragde o ﬁrc\ﬁk:lﬁ? Ipréf&?é bod rﬂgﬁtq dé aﬁp#}gn c%flaeneral Formula 1

presence of “SUC anscr i s provi
pr isg¥riented: framr thergroup pmspmsm@stseryéetaarage,r stearlyt behenatee behenyl

met, Of j.n [ | t ecti f .
oA Rtel etiVieds SRl tepRud, T HeBealt HEhGTOL aBgR. paimiy
fumyfl$tei$gpairrﬂﬁl galroateion mixunee thereéafe result for E6/ E7

MRNA expression indicates that the subject carries

virus which exhibits | oss of regul ation of E6/E7
35 expressima partitarlypieféresk embsdimentithet phijésterepolymer is selected

.ﬂﬁNﬁ; full Iength E6 protein and is
fuﬁ? er l%gﬁggbﬁﬁm hat t hesubj ect has abnormal cel
changes. The term "l oss of E6/E7 regulation" as used
herein neans a | oss of regulation of either
transcription control of the pronoters fromall the

E6/ E7 transcripts, or a loss of the nornal splicing
capablllty |n the E6/ E7 open readlng franes The term

T L Y 1 = 1Al Y ey [ pre—



transcript outside of the open reading frame encodi ng
the E6 protein. Hence the stabilised pre-nRNA may be
w@boodiogf3er ent sequence and structure to the EGPETGB2005/000805

primary (unspliced) transcripts expressed in native or
wild type virus but will stillgencode a full |ength E6
protein. The term "abnormal cell changes" enconpasses
cell changes which are characteristic of nore severe

di sease than | ow gir ade cervical |esions or |ow
squeelyRuatylenes tesppithalatehl | esi ons, including cell

cha &8 @ﬁé\fetr Htdihte) of di sease of equal
?eakl%dr% se\r}gc?ﬁ'tzgzt an @‘lsgh gr%tde CIN (defined as a

neomlh@thy&néxmhéh Jof transforned cells) , CIN
g Cebéﬂy%ﬁl yldnBi2 @ﬁ@bﬁtﬁ“ﬁéde@ka%&?b@?' a) IIl, or high
uanbus ‘I ntrae neopl asi a ( HSI L) i ncl udi ng

I esPQJVI@thbﬂetnﬁ H’f'ihadqtﬁl oid DNA profile and "malignant"
dIf@HRheWefeBhthBgfegased mean DNA- index val ues,

glﬁ perﬂgent ageBof - aneupl oi dy and 2. 5c Exceedi ng

Rat es (Hansel aar et al., 1992, Anal Cell Pathol.

4: 315- 3241} sa‘?& c&hposﬂmﬂl%@@ene]rat F&Iﬁu& Pt%t;h@éent in said pofymer

49: 892- 896 an Dernott et al .

1@hsinen QB)M@BPE"WE%OGY@D@Z@? Wiy v cal
I ntraepithelial Neoplasia (abbreviated "CIN'), also
call ed Cervical Dysplasia, is a cervical condjtion

caused HuMnP@H%IIEIFIYonﬁfeVPI’ gEbogiment $aid) eraRasition iy present in said

L1 Bblybt indRRERSLiNABF iwddrS0. 9%MB10.15% wiivt.i S consi der ed
a pre-cancerous abnormality, but not an actual cancer.

The mildest form CIN I, usually goes away on its own,
14l t hough AIc@Br%I%tbta é‘é%BndP E%Hc?éﬁthb%\fé@tﬂ@ﬁfheré' fseproWE&d a polyester
severe forms ,, ost often stay the

s anpolgmegiacormerating ﬁm H’ mPrﬁé"P paedts chgenssrlfivemyadancer,
but al nost never do if treated adequately. HPV has
been identified as a causatiyve agent indevel opnent of
cel lular changes in thBwhrR'x, which nEy I'ead to the
devel opnent of cervical carcinonma. These cellul ar
changes are assogiated with constitutive or

ers
z%xp WB8E&in, nR o= E"prﬁsﬁf‘*e nydroeargen (rpeietigsy qﬂcﬁ dlrocarbon moiety

gene&ﬁpnsTﬁw to B4 chfboR @fomParkl WRerePR laHdRr Rhmaywjnéﬁi ?oranched

whi ch expressi on of E6/ E7 nmRNA can(ﬁ t ect ed,
par £y S@FLIr?teij%%“@'OIﬂ"E@f goph gohigPH fféf WPt

E6/ E7 expression when assessed over a period of tine,
al ready manifest cellul ar changes in the cervix. These
chaderrefents kA% &f hgkatetsface in only a very few cells
26f the cervix, and nmay not be detectable by

conventi onal cytol ogy. Nevertheless, with the use of
sensitive, specific and accurat® nmethods for detection
of E6/E7 nRNA it is possible tofjidentify those

subj ects who already exhibit ce Iu(har changes in the
cervix at a nuch earlier stage ErR “woul d be possi bl e
usi ng conventional cytol ogical screening. This w |
allow earlier intervention with treatgents ained at
3®reventing the devel opnent of Lrvic carci noma. As a
result of HPV integration into Hhe hupan genonme or as
a result of the "nodification" iLn a nodified epi sonal
HPV genone, normal contr ol b@T(ﬁé‘"\ll Car O/ E7 oncogene
transcription is lost (Durst et al., 1985, J Gen
Virol, 66 (Pt 7) : 1515-1522; Pater and Pater, 1985
Virol ogy 145:313-318; Schwarz ePal ., 1989 Nature
3514: 111-114; Park et al ., 1997, ibid) . I“n contrast,
I n premalignant | esions and HPV-| nf ect ed. ngr nal

epi t hel i um papi | | omavi ruses pre8onPmeqnC-

"unnodi fi ed" episomal forns, hence oncogene (E6/E7)
transcription may be absent or efficiently down-

regul ated (Johnson et al. , 1990, J Gen Virol, 71 (Pt
7): 1473-1479; Falcinelli et al., 1993, J Med Virol,
40: 261-265). Int egrat| on of human pap| I I omaw rus. type
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sanples in a Norwegi an study popul ation. O her studies
have shown that ES and E7 are al nost invariably

WO edoaiosisdo i n cervi cal cancers, as their expresBiDGBR®35/000805
likely to be necessary for conversion to and
mai nt enance of the malignant sgate (Choo et al., 1987,
J Med Virol 21:101-107; Durst et al., 1995, Cancer
Genet Cytogenet, 85: 105-112) . In contrast to HPV
detection systens which are based on detectian of the
andRRIBh ERPRRRORYR PYECHPOR BYAIETY GETRFRIRD dePoth FasROBAtoms and
HP\ma e irfoap R aseR d fch SIR) $dirafell/oF dothiRdnERY nilé e6LbIBBOAdS.
than 90% of the patients directly related to a risk of
devel opi ng cervical carcinoma. In the clinic, nethods

sbased onpgedraBlyitee gl nafber onEANfor B nfRen WS &R dritl RAS reater than
-screenj ng or yrther anal ysis of

friage, i.e. f
i ndiBAngUBPre REeferaby Qfei‘)t%\?‘?Bag- di agnosi s of ASCUS, CIN
1 or Condyl oma. The nethod may be used to sel ect those ,
with a high risk of devel oping, cervjcal carcino from .
amongst ¥R pgma@aﬂbprqf%ﬁfﬁdﬁpfaﬁl@efﬁéw F@a'a"%vwiogﬁefbon atoms in
di a@rm%rﬁpfsdq‘eéﬁuanaﬁibb! 1 or Condyl oma. ASCUS,
Condyl oma and CIN | may be defined as nore or |ess the
10same” di agnosi s due to very |ow reproducibility between
di f f er enprefarbBly 0epiesemBs thenbiesr ent cyt ol ogi cal
departnments. str (Int J . Gyn Path. 12:186-192. 1993)
found that only around 1% of the CIN 1 cases may
progress to cervical carcinomag Thus, there is a
genui ne need for an efficient thod of identifying
the subset of individuals with hSCUS, Condyl ona or CIN
151 who are at substantial risk_@-gevel oping cervica
carci nona. One of HPV types 16 , 31 or 33
detakta kel PTHRE P! GaoTAlPRS IR %ﬁm %mtwa%rﬁ?%m a¢-
by Karlsen et al ., 1996. By inclusion of HPV 45,

nearly 90% of the cervical carcinoma sanples are found ,
to be r iR BartiEyaryRrgtere panbaBeny fieslio AgeRiaf segeral Formuia 1 is

cal geidciide thofn tHE rvRipdetindpridngVsteas)l Bieardié,” stehi béhend®¥Nbehenyi
Pat h. 12:186-1929 1893& nngg th?% 99. 9% are g%tect y
o)

: d ,

20c asRebenpien elwtans, olyeq| fistgprate iyl oPRieARtE: hebery fﬁﬁiﬁtﬁr paimityl

Hp\hﬁ{&élé,edalrhi’(}ﬂ paifi¥fte B @xtrehetdori ty and specificity

of the present” nethod neans that it may find utility

in primary screening, reflex-testing kit or routine

di agnost \\hard Qe dRREEr RNirfddndeBNRR firé NpradiidtidR e ERY Yagent is

hi gh ri sk of devel oping cervical carcinoma. In the o

metRierably pofa staaRvhestemsuch &S steand sisasateriather additiygs specifically

25MRNnhed inadBM 320678 8 ia ilbHe S ) O MTHED ANV Gkl 18 in GB2152061
There is no absolute requirepent for accurate

quaAieideasribed inthectantard of Brrugingtfitees, dpkinghe ggnieft off\plip additive,
eX r§$ fleUontekilofGREfofrhSl oSS! 458 tHe prédnt BBpIftatisn.of the
i nvention may conprise a quantitative determ nation of
| evel s of MRNA expression. In a preferred enbodi nent
in order to provide a clear distinction between
"positive expression" and "negative expression" a
determi nation of "positive expression” may require the
presence of nore than 50 copies of the relevant nmRNA
(per M of sanple or per total volune of sanple) |,
whereas a determ nation of "negative expression" may
require the presence of Iess than 1 copy of the

rel evant nRNA (per ml of sanple or per total volune of
sanple) . The nethods of the invention will preferably
i nvol ve screening for E6/E7 nRNA using a techni que
which is able to detect specifically E6/E7 nRNA from
cancer - associ ated HPV types, nore preferably "high

ri sk" cancer-associ ated HPV types. In the nost
preferred enbodi nent the nethods involve screening for
E6/ E7 nRNA using a technique which is able to detect
E6 nmRNA from HPV types 16, 18, 31 and 33, and
preferably also 45. Most preferably, the nmethod wl|

1 4. a o =g | pe—— g A o



et al. J Gen Virol. 1990 Jul 71 (Pt 7) :1473-9;

Schnei der-Maunoury S, et al . J Virol. 1987 Cct
W®1(03035348295- 8; Sherman L , et al . Int J Caneer/GB1®9/00805

Feb 50(3) :356-64). Al four transcripts are

transcribed froma single prospter (p97) |ocated just

upstream of the second ATG of the E6 ORF. In the case

of HPV 1fretdriifly 5&H Bolyfriel |s deRidadTrdr® & group canerisingt-S "

refers to transcripts which contain all or

substantially all of the region from nucleotide (nt)

97 dofy(butfiéfks tBrdphfhalee) ORF, i nclusive of nt 97 and 880.
Nucl eot1de positions are nunbered according to

st Hoigvslonpxanegdimsibyienatererh@@t®uman Papi | I omavi r us
5CoRRethiEnéRbpHiRalaRY @i | abl e via the internet or in
paper form from HV Dat abase, Ml Stop K710, Los
Al Debyéethdensafinaphihaleaediraroonielal amos, NM 87545, USA)
I i V types other than HPV 16, "full
Iendgtlylr@hg%?éé@tbagﬁgcri pts may be taken to
i ndohdethy'ansterenhthalatel ch cont ai n sequences honol ogous
t 0 drdodMHfers Hepdgtd regi on of the HPV 16 E6/E7
transcript  and to exclude E6 splice variants. Various
10sequence alignnments of HPV types are publicly
avai | abl preydrably RRidIpRa ) laked BRgeRtUm SadMpRREEteMpolymer in an
OnlLi ne. g eci fIyC dget éﬁgt?ﬁ@of f% | engt h E6/W§7 mgNX\
t r ANt pt Retwegn d%tedMpmtidhed, for exanple, using
primers or probes which are specific for the region
which is present only in full |ength EG6/ E7 . .
t r anscr i 19t pariglanyprefarmed empod| §?'dﬁ%B aggnt(s) are present in said
15t I HyR/eEicRol @& iR bh amoRRtofBbtvweh @29 9o 6 T9%RHE. bet ween
- nucl eotides 226 and 409 (in HPV type 16) and the E*6II
transcript exhibits | oss of the codi ng sequence

bet wveen Agkr@RY it6lesthirdCaspast &2he( i:séﬂﬁ\lnﬁetﬁen khere. isl grovided a
e

is therefore preferred to use at ast qne.priper or.
or GBRINGA G T87NG @y POINTED i EEea58 e P Al CFaisb PolEer $ist method

ancoiRisPh ikdYpdriiey hfd Sdid pbymee EdoREEVERIoN ®Figeneral PoAmula 1 as
one of HPV types 18, 31, 33 or 45. Specificity for

20f y|9efingshgPVet r anscri pts can be achi eved by the use of
a primer-pair in which one prinmer is specific for a

sequence_l gocated within this regjon and the ot her
priqrrer i Brefeably £pid Ao P%'%Mg@ma@é?%c%‘ﬂﬁr@fr@é of

this region or wherein both priners are specific for
sequences within this region, preferably in
corfMBytyIgResyeraphinadtelne speci fic for a sequence

25| OGsREVcriHeRArkdiréthyleRDiefsphtHamaté)t her embodi nments it
may be tROSSi bl e f‘o u§e a prinmer-pair in which both
pr i Rebrethyiege ispRNRIA®) f or sequences outside this region
i N goNTBhyiehé 2/B-phihafenediel®ospate) fi c for a sequence
within the regi on in order to confer specificity for

nRQIMEEYEN BTNERIE) | ength E6. Different HPV types
exidpjéthdiehé esreprtnaige) erns of E6/ E7 nRNA expr essi on.
Transcri pt rrarps for various HPV types, including HPV

30; cpgholypers therg@fi ch nmay be used to assist in the

desi gn of probes or priners for detection of full

l ength EG/E7 trapscripts are pub]icl ai |l able via . .

t he Hunaﬁrqﬁ%fﬁp'wltgﬁa??? GPRORY d?guﬂ‘?r(%@aﬁ[?fw 1is resgnt in said

et Jyniedral ¥n BhRunkdfbetireedf0. 1% & i D¥ERtWVON i nvol ve

screening for the presence of E6/E7 transcripts in at

| east one cell or tissue, and nore particularly in a

3ssanpl e cppphsiciarpfdrfedreniiodire@sisalnedniisitiod lof general Formula

tissue. The at |east one cell or tjssu st rise
at 1 5P5eHhiD S RANEPT 16 8D EMGLOtShEaRi ¢ tp Q.70 Wi
susceptible to infection with human papil | omavirus,
i.e. cervical epithelial cells . The discl osed
screeni ng net hods nmay be carried out on a preparation
of nucleic acid isolated froma clinical sanple or

bi opsy containing cervical cells taken fromthe

g N a o o o S



an isothermal anplification such as NASBA,

transcription-nedi ated anplification, signal -nediated
wa@epsisizemt i on of RNA t echnol ogy, isothermal sPCTIGBRIVS/000805

phase anplification, etc. All of these nethods are

wel | known in the art More pregerably mRNA expression

is detected by an isothermal anplification in

conbination with real-tinme detection of the

anplification product. The t preferred.c i nation
i gp anpl i f\pgqﬁhpg,tp Whmg’ctsg)gﬁ'@ pgas%t {rwengt@gﬁg%rpﬁ%prowded a pre-
det @ehiaRd aoéonidl?rﬁarmei ffdn® alpoRhel a8 deséribed iheeeinyimadepdrating a slip

beacons technol ogy, as described by Leone et al .,
Nucdgant ofgsngeal Redala dh, 1998, Vol 26, 2150- 2155.
gvethods for the detection of HPV in a test sanple
usi ng the NASBA techni que w || gefner al I%’/ CO ri%e tfhe
fol | owi nfreferaply: saidioniaingis| Py irera 4 PPIYReHERIRGIRA from a group
CONRrhrisitg:-sui tabl e prinmer-pairs, an RNA directed DNA |
pol ymerase, a ribonucl ease that hydrol yses the RNA
~strand of an RNA-DNA hybrid wi thout hydrolysing single

or SNBLEIchES BnElsihdg) or DNA, an RNA pol ynmerase t hat
recogni sés said pronpter, and ribonucl eosi de and

1} e oRSY(EYionexpaedimetbyiens iieRiPRlR8s ; (b) incubating the
feaﬁ&%@fﬁy[@ﬁéhé&ﬁh%h&ﬁ preparation of nucleic acid
isolated froma test sanple suspected of containing
HP\PQIYK&EW'%"@@&P%%WG?’F:S X%ﬁ@ih permit a NASBA
anphbifefrylene phiraagd) on; and (c) detecting and/or
guantitatively nmeasuring any HPV -specific product of

t hePoNstaxlenrierepPitealgiedn react i on. Detection of the

15Ppeghd b&paiymetscheresft of the NASBA reaction (i.e. sense
and/ or antisense copies of the target RNA) may be
carried out in a nunber of different ways. In one

appr oach Acb&diNAORBA shil AftHet adpett dfale peseittimehtish thetenis provided a

the use of an HPV-specific hybridjsation probe capable

o EERRs EaIa, PGB FPHEer 3Y Gres RAGRAER Biioratiga SIS agent o
~ hybgéslrgiatoraniapr obe may be attached to a revealing

| abel , for exanple a fluorescent, |um nescent,
2Q adi oactive or cheni |uninescent compound or an enzyne

| abel or pagrrapiynesidt sAe i Forhriddetrotnavpolymert beleetedffrom a group
ordi nar'y,slgill in the art. The precise nature of the

| abBPMPEINLY critical, but it should be capable of
p_roﬁggqbng,@egltagg{thggmect abl e by external neans,

ei t her b%/l itself o&g%n on meltl n wth one or nore
addPelysHephexgpeding n?%%.éf.‘ #8%) substrate for an
28Nz thyleheéspheial detection nethod is so-called
"regdlthl)eng I\lA%B?h vgz;?h %&V\B cpnti nuous nonitoring of

t hePP¥EHENG £ IR iBalsh Ox¥A % he NASBA reacti on
Ovebolydé&m%ﬁﬁﬂweﬂﬁte)t he reaction. In a preferred

enbodi mrent this achi eved using a "nol ecul ar

beabeH&thy, BQFGB%PF@ ng an HPV-specific sequence

capahd eo-pblymerekicdf) to the NASBA product, a

stem dupl ex form ng oligonucl eoti de sequence and a
3?)ai r of fluorescer/quencher noieties, as known in the

art band d‘ﬁhg rsgéﬁﬂ it’ﬂﬁhﬁdjrﬂa!sb fexidnes n@liretudeas corapesitivh comprising a

probe is added to e reaction ture i or t - 1

B PPRGIERET Q17 PRYGRE 208 SRR of GEER fasufa, b wherein: R and R

B R o c e 05y Db o150 2708 |

al ., Nucleic s JResgarc /0 - .

! RaHER GRS 3 RANIE (TSR HEens A h P ryrated or contain
3% eabné bmoM SRMdIcssnast i on are avail abl e commercial |y

(e.g. NucliSens(tm EasyQ system from Organon

Teknika) .In a further approach, the nol ecul ar beacons

technol ogy may be incorporated into the prinmer 2

ol i gonucl eotide allowing real-tine nonitoring of the

NASBA reaction without the need for a separate

hybri di sati on probe. In a still further approach the

products of the NASBA reaction nmay be nonitored using

I T
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HPV types 16, 18, 31 and 33, and preferably al so HPV
45 may be used, which thus enables anplification of
wa@bdoshgasno (preferably five) types in a single PCT/GB2005/000805
anplification reaction. This could, for exanple, be
achieved with the use of a pairg of degenerate priners
or by selection of a region of %he E6/ E7 nRNA which is
hi ght pepesdRaRIoNRGS B Msistidd”V types . The E6/E7
primer-pair may correspond to any region of the E6/E7
MRNA, and may enable anplification of all or part of
the E6 open reading frame and/ ogp the E7 open reading
frame. Preferably it will enable anplification of ful
| ength transcripts which encodella full |ength E6
protein. In a further approach, cspgcificity for
mul tiple HPV types may be achieved with the use of
degenerate ol i gonucl eotide priners or conplex m xtures
of polynucl eotides which exhibig mnqgy sequence
variations, preferably corresponding to sites of
sequence vari ation between HPV Henotylpes. The
rational e behind the use of_guch_degenepate primers or
xtures is that the m xture nmay contain at |east one
rimer-pair capable of detecting each HPV type. In a
still further approach specificigy for mulgiple HPV
types may be achieved by incorporating into the
primers one or nore inosine nucllleoti des, pileferably at
sites of sequence variation betypee V genrot ypes .
Lists of suitable priners and ppﬁbgsﬂ§hﬁghqgay be used
for the detection of E6/E7 nRNA from various HPV types

1518y whrefroATEpreBe 2 ' [ Prf

There entir epcont ento@/ d%%gmhﬁg\%yo%b/w '?8‘?1? By %@Zarbog atoms and
WO 0y 057959 Biagchateiae paltEtecer eintpibgne ef mprsrinsbleTinds.
net hod of the invention is preferably carried out
usi ng th%_Pre Tect HPV-Proofer(tm assay and kit.
However, 'NE Presenpinyentipndberefose ielataato thecdisapvemtaf andvel range of
not s||p H@idlﬁ%iést for LdFesRe p@fyn{elf’é %uérp%‘é' PEF i Yre E% ly effective in

tgod of the present invention score neg

Weeng ﬁh%PB?fB@j?'&ta‘Pf et Pﬂ/éheaﬁ’ér l@%@ﬁ’ @Stmhit allhllatemalntalmng low
San&il@ﬁ' érﬁcpmg'hhaaﬁ\/f)omré’rpaﬁl%ﬁfaﬁy,ogd(ﬁ g r\fq&mr%u% this invention

or/and the cervical canal hi's” provi

out ¥tUH & 1Rgidsisdustiondn e PMClMKéénqtlh@ tmateimntamed during long-

HF’V:eF?hQs@cSra é oMthed ARduRfed t r

screep %ethods eger dgfglopegqg gg@ #gﬁﬁxeé¥°dwm°n°f

usi Pi§'oBPE pad bottiesfremddiTer (t n) al one for dlagnostlcs of
2smmen at ri sk of devel opi ng cervical carcinoma has

been proved to be independent of age and works wth

nor e t hahhe A¢rek “RETreas Hﬁ%éﬁfeypébd%%‘lbm thisainvention has a broad

conmBaringtl DIWA- hRRAEs 23§ 2YhdAniHe: it {;b%ﬁfﬁ!rﬂﬁl of poly

transcripts has the potential to i
hi g&thylegrterephthalatens h$a90rpré¢t§\d§tofvmsmuentlmavarngals@ effective slip

perdqents foraBas pdifstidrblymdrs 'aﬁﬁ @Ggﬁolﬁ'ﬂerg )%greséﬁlgﬁﬁktdhtépgalybutylene

E6/ oncogenes 1ncreases Wt e severi
30| edetephthaiaie pdherly: (ethylene napbbetate)n Thys blee demi GiETedhould be
in cfbﬁ@‘ﬁér‘é@t .hqms%ﬁte b '
method. The termn X en%pgﬁp%(rﬁwgteg?e m@i[]&ta ﬁl‘l’g&gﬁ\e% derived from
tetﬁﬁﬂpaﬂ‘edlﬁﬁidérfn@ﬁ%ibg fecrathaidte auolyorers fandhthelrdRigrivatives, both
SUlKRYRA ahdthddEk§eehive disd en individual. Assessnent
of HPV oncogenley% actlv?tyg'jgy detection of E6/E7
expression in conbination with HPV typing prom ses to
35be a powrd atqitRie€ df FisOhveti
i nvention w Idl| be furtﬁ\éﬁlon %?g%ogﬁﬁng?ﬁérgp %’Fgmn(ge to
the foll owi ng experinental exanples.Pre -Tect HPV
Proofer(tm Assay For all experinental exanples which
refer to the use of the Pre-Tect HPV Proofer(tnm Kkit
and assay, the assay was perfornmed using the
commercial |y available kit according to the supplied
| nst ructl ons. Furt her i nfor matl on_concer ni ng the

o, . - Y a1 S o 1 I T 1 Ir~\ 7
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PreTect HPV Proof er detected 52% (13/25) of the
cytol ogi cal HGSIL cases, 86% (12/14) of the
whe@sossg cal Cl N2+ cases, and 9% (I1/11) of thBCT/GB2005/000805
cytol ogi cal HGSIL cases not verified by histology. The
nunbers for Gp5+/ 6+ PCR are 64% (16/25) , 93% (13/14)
, and 27% (3/11) , respectively. The one hi stol ogi cal
Cl N2+ sanpl e positive by comseXsuR' PCR, yet negative
by PreTect HPV-Proofer, was identified as HPV 35.
Thepreval ence of HGSIL/CI N3 was 0.29% (12/4136) and
t hewpére\Rbpa Ge afd htirsdatbargmeisties | compris§iby/d (td 84 2@rbon atoms,

Sensitivity, specificity, and sitiv nd, negative . .
or eI TP SRS Bratchell sh8, shipiey eyl SaiERg or Contain one or
Fongersdsublddnddre given in Table 1 . Table 1 :
PPV=Positive Predictive Val ue NPV=Negative Predictive
Val ue Di scussion and Concl usion: There was a good
agr eenenix doatamaerio 68 6f thgfotlavingiShbldtlfelsN3 and
hi st ol ogi cal CI N2+ cases, with only one cytol ogi cal
HGSI L/ CI N3 not confirmed as Cl N2+ by histology. In
hi stologically verified Cl N2€ 3®s, the detection
1qgrade for both HPV DNA and nRNA were high, and nearly
dentical. In cytological HGSIL cases not verified by
hi stol ogy, the detection gradeoror PreTect HPV- Proof
er was | ower than for consensus PCR Toget her,
cytol ogi cal HGSIL/CIN3 and PreTect HPVProofer detected
all histol ogical Cl N2+~ 0(OrOrA 48 @),0 HPV E6/ E7
transcripts fromthe five nost frequently found
carci nogeni c HPV types, HPV 16, 18, 31, 33, and 45,
155eem to be present in nearly aldr histological Cl N2+
~ cases. The high specificity and positive predictive
val ue for PreTect HPV-Proofer isan advantage in HPV
di agnosti cs and hence-gRY)-d@tex+iaRA (OBCa sui tabl e
suppl enent to cytol ogy and hi stol ogy. Exanple 2 - HPV
detection as a followup of |ow grade lesions in the
Swegheb Ay adauaragtoal msietyesomprigingr 2 do 361 darboBvatdes, and may be

S R e R T e OGS

spont aneously but some progress if not treated. There

is also robl em of . | ow sensi t.ivit. or ol.0qy. i

the 1ol | TuR BIPBTOLaTes e Hiy et i ol hHuBetYs cfipn atoms
| estamtainedwitiin R & afd Xiig greatedthaar2i andirefgrablygreatenthan 35.
found to inprove drastically when HPV testing is

perfornmed after detection of cytol ogical ASCUS or CIN

28 . The Examplesj efcprefetredesditives \cahfoanhimgt foethise swemtionvare stearyl

rol es_of HRV nd t,s,Ln..relagi t

anct R78t%! B971 Reateo Bb Gl BBk B\l dycbY sttt ety
Anobdrmnaterpendryhacetditp guaimitye myeistatep palstityhpeireatetoe mixtgies thereof.
of mssing CIN 11+ in wonmen with CIN | or ASCUS but

negative with either HPV RNA or DNA tests. The tested
mat er i al Tstaomieve rtbenrdda0 levehehsifpopéronimagee mePED trel additives of

crgenin rogramin t nt ral t of o I
oo B UG 2P ebR 5ot BAfpef B AR o4 By reeraty
sel pstiveen D@% &nd 0/76% wetiwtdi es. Al l the cytol ogi cal or
hi stol ogi cal material was re-evaluated blindly by an
experi enced pathol ogi st. The sanpl es positive for

ASCUS an@h€lshp ladditie/d)thisdnventiorainap be dneordnated éfe die polymer by

PR LRE0 B B S8 o v o
35yt bé agidel Naitstlly tanthec ydsol gy melt odusig\Nal tR¢ @dinteof 4xtrusion, by

nont hs. They wer re Lt h R I ogy. from,L

b1 opEERHGTRLT 38 et oty of ol b edlef o H¥ima 9k ol systers.
HPV- Proof er (N=240) , HCIl and cytology after 12

nmont hs(Table 2). Al sanples with ASCUS and CIN | were
tested for nmRNA. Col oposcopy directed LEEP biopsies
(N=126) were taken as a part of the followup for all
wonen with an abnormal cytol ogy di agnosis and/or

e . Y 7 PFP~RKR IA 1 2 VAR o 7 ~AIA



phenotype. The risk of mssing CIN 11+ in wonen

W thCIN | or ASCUS, but negative with either HPV RNA
W@eooBREs3test s was extrenely |low (0.2%, confirreTGgBRIVE/000805

added val ue of HPV testing in cytological ASCUS or CIN

| . Exanple 3 - High-risk HPV infections w thout

oncogene expression in wonen younger than 30 years of

age Human papillomavirus (HPV) is a conmon virus

i nfecti on anong wonen, particularly in younger age

gr o?é‘é!“%ﬁ hough nost infections are transient and
asynptonmatic. In the Scandi navian countries, the HPV

preval ence in the wonmen popul ati on above 30 years of

age vari e piempastiats Hied effectivanesst ok thip\afpresentionerk ddditives in
5 OURERIcingQAE fichiB ofFEE PSurfc8Y RS rﬁ)%r@;%’océ%uﬁé’ wad gdéptgg.%

of the sexually active wonen WIF , at some polrnt 1n

their lifetime, acquire an HPV infection. However, the

mej ori ty POPETRY-ddynssri(iven8) %i{a'blesfgpﬁeemgrﬂh’act'!t re s ggfﬂes and other
out, and only a srall proportion w persi st and girve

ri sé9dPackaging aentainers Dy pniectioninguldieg pilays meuIdTIgNr a cofmeination of
ai Mpgth WM . SRR i iti

E6/ EY t‘xrliagngieﬁ g?ge }abﬁg V‘t}ét%e det e'cc:tg iﬁgﬁﬁogﬁﬁc\ﬁﬁﬁﬁ tlﬂé additive coated
1o ndifesiy @rtpthe sHdared the Bplkmer bitymble mixingrwhilst thagolymer was still
Met Rgds @ A total of 282 cervical sanples from wonen

younger than 30 years of age (nean age 26.9) were

tested. RNA and DNA were extracted using the Nucli Sens

Ext r act orrhaneEERAE Ml iﬁf&g% (ﬁﬁ% if@rl%% rn‘?@ r#ldébilgs .on a 35 tonne lock

carci nogeni ¢ HPV types 16, ' _
det @&C&%’*-H&PUM@ pacinecysing0e followitg eenditiersty ( Nor Chi p
18AS, Kl okkarstua, Norway) . The presence of HPV DNA was
i nvestigated by Gp5+/ 6+ consensus PCR, and HPV DNA
posi ti veT%’HHﬂ’Pé%e\Nere tAbzPneEBt 2€2°6d to type specific
PCR for tdtiGowmessarddPV daps - Results : A total of
32. 6% (nz92)._sanpl es were positive for HPV DNA by
Gp5+/ 6+ ﬁgé,g'zeand 24. 8% grp—"%) were found to be of
types 16Padg, 31, 33, 20BatBsetsH/E7 nRNA fromthe sane
20 i ve HPVHbMpes was obsef\g ddaeonl y 15. 2% (n=43) of
t he casei:. I_'I'h_e five carcinogenic HPV types 16, 18, 31,
33, and #8°%€counted fR25%8% (70/92) of the HPV DNA
posi ti veTgaitphes, whil elo&h E6/ E7 nRNA expressi on was
detected in 61% (43/70) of these cases. A cytol ogical
positive result was obtained in 8/ 2 82 cases (2.8%,
of whi chTheCasfligigst olbErintior dstatic Sridkinetio of thedrelsiflihg plaques were

2P ol B LT30S choun

spelime jnterpaiR aftar mpgldingse$ houh @ddmsirsyrl weeknands 2 melekes VBt friction

o et 5 RSP8I e e s

cont¥Ag @8d teraren ofsurfacacoptanihetwedmtha two plaqdedwas FP@m x 50mm

spegy i i \/ ,

oy 2 SRt TR et we e A Roveb A et e Bl pL TS i, Each test
301 wasecondprted (fstihes formash fimesintareal alsingéw plagoeon each run. A

Y Ot t i s—higher than for ol der

V\Dnén.éml'hdi?g{éitg&a ?grt sgéggggn ﬁﬁn&{rgg. preval ence of the

five carcinogenic HPV types 16, 18, 31, 33, and 45

conpar ed : d / nScripts, may .

refl ect gﬁgéﬁggﬁt& é([sgfg Eh%f%?% J\ja?r\}éé' ‘ié{g d%g&ocgayadepe}(‘dmg on

corAreesisk eandr aybieat comditicinst arel its dygroscqptic matupe.oCE®s coefficient of

Th o I 1 ar . out
e e e L e P G LR RE R

gere@ablarrompacdsarisyto degvadet for expecinients Gsriedogut| ot differefit days blank

E6/ E7 transcription. Conclusion: In this young

out pati ent popul ation, HPV infection with an oncogene

expression, is detected in |less than50% of the

consensus PCR positive sanples. Thus, nonitoring E6/E7

gene expression for HPV types 16, 18, 31, 33 and 45

may be a val uabl e diagnostic test in addition to

o e '] I T o



out cones of the two tests were present in 17%
(109/628) of cases (table 4). Table 4 : HPV testing
WO 2d0a0gi34d 0 hi stol ogy in cases with different BPCL/GBR®S/000805
of the two HPV tests Both HPV tests showed significant
associ ation wth grade of the1%esions (p<0.001) . The
DNA test was nore often positive in benign and
|l o r I i40
st At S o B celdHe o drb e donl QYR o PET PaRiihes grypach dav.
t esThe( f"asbltsa af) repoeed @s® perwgagﬁe of Al apfit wps/observed that a

t est.i
2’ e ardiys RS BhR® Bopolialsl PRI Ruiad BEPAnCIcTh fow fcton
val was @oorded fdrdne blpaki ficity than the DNA test.
é?xanple 5 - HPV type specific DNA and RNA persi stence
he course and persistence of HPV infection was
anal ysedAl murBerwefnaiditive® ofimived-PStep soMpPEitiom wegre atse tested and
any c [
1 ek Ble HrdAeAE B Gtn Mol A e rfnitlche® -6
devel opnent of cervical cytol ogical abnormality
(dyskaryosis) was nonitored by repeat HPV genotypi ng
and cytol ogi cal assessnent 2 years later. Detection of
HPV transcripts of known HPV oncogenes E6 and E7 using
the HPV - Proofer assay was al so perforned at both
time points. Materials and Methods: Liquid based
cytol ogy (LBC) sanples were obtained in 2,000 from
nore than 3,0 00 wonen as part of an ongoi ng study
desi gned to assess HPV persistence (baseline) . LBC
i nvolves rinsing a cervical specinen into a via
containing a cellular preservative solution, rather
than depositing it directly on a slide as is
per f or medduri ng the conventional Papani cal ou snear.
Primary care personnel carried out specinmen '
collection, flat layer slides were created by the
ThinPrep (r) procedure and cytol ogi cal gradi ng was
perfornmed according to British Society for Cinica
Cytol ogy guidelines. A cohort of 54 wonen were
sel ected on the basis of having a cytol ogically norma
result at baseline but who were also HPV DNA positive
for at |east one of the follow ng "high-risk" HPV
types: 16, 18, 31, 33 and 45, considered the nost
commonl y found high-risk types in Europe and
inplicated in >90% of cancers. Wnen were recalled for
a follow up LBC snear 2 years after baseline when .
cyt ol ogi cal assessnent and both HPV DNA and RNA
testing was perfornmed. After cytol ogy, residual cells
in the LBC sanple were centrifuged at 3,500 rpmfor 10
mn and stored as split cellular pellets at - 700C
prior to nucleic acid extraction and HPV detection.
Aut omat ed DNA extraction was perfornmed using a
Bi oRobot 9604(r) (Q AGEN Ltd. , Crawl ey, UK) using the
reagents supplied with the Q Aanp (r) 96 DNA Swab
Bi oRobot (tm) Kit whereas RNA extraction was perforned
by application of RNeasy colums (Q AGEN Ltd.)
followi ng the protocol for isolation fromanim
cells, according to the manufacturer's instructions.
Nucl eic acid was stored at -700C prior to HPV
detecti on. HPV DNA genotypi ng was undertaken by |inear
array hybridi sation assay (LA) which invol ved the
hybri di sation of a 450 nt PCR anplicon generated by
the PGW prinmer set to nylon strip containing
i mobi |l i sed probes [Gavitt et al ., 2000; Coutlee et
al ., 2002] . The strip contained two levels of b -
gl obin control probes, 18 high-risk HPV (HR-HPV)
probes; 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 55,
56, 58, 59, 68, 73, 82, 83 and 9 lowrisk HPV (LR-HPV)
probes 6, 11 40, 42 53 54 57 66 84 PCR



i nfections may persist, even when detection is
perfornmed at only a single tinme point wthout repeat

W0 e®bi08i340 Det ecti on of E6/ E7 nRNA transcri pts PCT/GB2005/000803
identified which infections were nore likely to
persist.Table 6 . Proportion @f Detectable Persistent
HPV I nfections in individuals Wth and Wt hout
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agoni sts cause w despread vasodi | ati onwi t h consequent
hypot ensi on and tachycardia. The first selective A2A
recept or agoni st

(2-[4-(2-carboxyet hyl)phenyl et hyl am no] -5' - N-elLyl carb
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previ ously damaged. This second conponent
and is involved in al

to as hyperl agesi a,

wa@koosnss4pai n arising fromtissue damage,

the early or immediate phase of pain perception.
hyperal gesia is a condition o{ hei ght ened pai n

perceptlon caused by tissue danage

This condit

is referred
forns of
but POL/GBR005/000805

Thus,

ion is

a UTHTI L%pUﬂbS ofTthe ner VoUSCo‘éliﬁ&&r@5?1Frtct|or3c % of blank)
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However ,
hyper al gesi ¢ pai n,
nmedi cal

opi ates at the high doses required to affect
neur opat hi ¢ pain because of the side effects caused by
adm ni stration of these compounds (such as

restl essness,

nausea, and vom ting),

and t he

they are less effective agai nst sone types of
such as neuropat hi c pain.
practitioners are reluctant to prescribe

Many

possibility that patients may becone addicted to them

NSAI Ds are nuch | ess potent than opi ates,

SO ev

en

hi gher doses of these conpounds are required. However,
this is undesirabl e because these conpounds cause

irritation of the gastro intestina
al so a need to provide anal gesics,

which are sufficiently potent to
pai n perception in neuropathic and ot her

and whi ch do not have serious

antl-hyperalge5|cs
contr ol

hyper al gesi ¢ syndr ones,

tract. Ther
particul arly

eis

side effects or cause patients to becone addicted to

them Spongosi ne was
mari ne sponge,
and Feeney, J.
21, 226),

nature. It
9H puri n- 6- am ne,
The first biol ogical

described by Bartlett et al.
Spongosi ne (and ot her conmpounds) was tested
nmuscl er el axant,

947- 954) .

for its skel etal

first

| bi d

-2-meth

i solated fromthe tropical
Cryptotethia cryp to in 1945 (Bergmann
Og. Chem (1951) 16, 981,
and was the first nethoxypurine found in

is al so known as 2-net hoxyadenosi ne,
9- a- D- ar abi nof ur anosy!

(1956)

or
oxy.

activities of spongosine were

(J. Med. Chem (19

hypot herm c,

cardi ovascul ar and anti-inflammtory effects in

rodents follow ng or

a

adm ni stration

81) 24,

(anti-inflammtory activity was assessed by inhibition
of carageenan-induced oedenma in a rat paw). Spongosine
caused 25% i nhi bi ti on of carageenan-i nduced

inflammation in rats at 20 ng/ kg po.
reductions in nean bl ood pressure (41%,

However,
and in

heart

rate (25% were al so observed after adm nistration of
this conmpound at this dose.
for the rat adenosine Al and A2A receptors has been

determ ned. The Kd val ues obtained (in the rat) were

340nM for the Al
recept or,

The affinity of spo

ngosi ne

receptor and 1.4nmM for the A2A
while the EC50 value for stinulation of the

rat A2A receptor was shown to be 3mM (Daly et al

Phar macol .

(1993) 46, 91-100).

In the guinea pi

g, the

efflcacy of spongOS|ne was tested in the |solated

______

—
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Preferred conmpounds of fornula (1) are conpounds of

formula (I)(a) or (1)(b):(1)(a) wherein: when X = OH,
WR005883B% C6 al koxy, phenoxy substituted wi th PCT/GBR@®5/000805

(preferably 4- nitrile), phenyl (preferably 3-phenyl),
or 3-isopropyl, (5-indanyl )oxy C5 or C6 al kyl am no,
(N-nmet hyl, N-isoanyl am no), éZ sul fone group, or a

c7 flAglyé group; or when X = H Rl is n-hexyloxy; or a

ph T'TTH'C'E'U'[I cally acceptable salt thereof; (1)(b)
vvherel frormptedion X = OH, R1 is phenoxy, subst it ut ed

phenoxy, Cl or C al kyl am no, phergdogsni no with either

o 12 Ry R e

accept abl e sakurateher.
i nventiQn arg, gg

33, adota, et
Exanpl es 1- 695'61"?}9\/
accept abl e saldasate

descri bed i n Exanpl o

provi ded according to the invention nethods of

synt hefognugtiocdnpound nunbers 2, 3, 7-18, 22-25,

31-33, 35, 37, 40, 44, 45, 47, A48gicéHol 51-61 as set out

in the clains bel ow In some cases tgf pr.ecur sor f
oY ot

mo¥

t hese conpounds i ncl R on &Y ol garac ‘dp

It will be apluet

car box C,paseqingg\ytgé

i nstead of th

are all bel i @gyate
adenosi ne r ecsgzirae
mammal i an tissues €
regul at ed between pH 7.35 and 7.45. Sone tissues
exper i d¢ogeuldtiondr pH val ues, particularly the |unen of
t he stomach (pH between 2 and 3) gml.oﬁ he surfaces of
sonme epithelia (for surface pH.i
approxi mately 6.8). (?‘ﬂ‘ at WHF'%}Q ﬁlfm‘g'l ssHE %?Ch';w
exanpl e duri ngurate |
of da a t
mcreggg% af ﬁ?tt%
adenosi ne r e®apitita
the actions odtedrite
regions of |ow pH, StE p o]

Consequently, the doses of these conpounds that are
requi r gabrmodatigh ¢e t her apeutic effects are nmuch | owner
t han woul d be expected based on thedno affinity for
adenosi ne receptors at qor mal . e‘xtr cg I ultar

physi ol ogi cal pH. Si ript A ?eﬁr}q
conmpounds  ar e laueatpli
associ gt.gd V\/lrw?ls@%
agoni sts are avol
surprisi ng cd3seigte
the art, for gmafple 1 UG
gdeno& ne receptor agonists-that “are-f-ow-affinity
nd/ or non-sel ecti ve agoni sts at physiol ogi cal pH
(such as spongosine) can be therapeutically effective
W t hout causing serious side effects. Sone conpounds
within the scope of formulae (1)-(VI) have previously
been di scl osed to be adenosi ne receptor agoni sts.
However, it was not appreciated that the actions of

t hese conpounds coul d be targeted to pathol ogi cal

ti ssues or, therefore, that their therapeutic effects
coul d be separated fromtheir side effects. In view of
the teaching of the present invention, it is believed
t hat conmpounds of fornulae (1)-(VlI) can be

adm ni stered at doses well bel ow those expected to be
required based on their affinity for adenosine
receptors at pH 7 4, and cause therapeut| c effects at

M o M TR - q Y
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According to the invention there is provided use of a

conpound of formula (M) in the manufacture of a
wore@sosssent for the prevention, treatment, or PCT/GB2005/000805

anelioration of pain, in particular ischaem c pain:

(M1) wherein Ris G _4 alkoxx and Xis Hor OH, or a

phar maceutical ly acceptabl e sapt thereof. Preferably R

i's 14 [ o) dand. Xis OH or a pharmaceutically

ac t hereof. Compounds of formula (VII)

may excfameatondet hoxyadenosi ne (spongosine). There is

al so provided according to the inggskdion a net hod of

preventing, treating, or, aneliorati pai [ n

parti cul ar i schaeni c AVh, GHIth GBRIYL s et

f<a as1) ~

admi ni st eri ng lerat®npourid:

in need of Sqﬁﬁmﬁkﬁv
anel i oration.
conpoudfifs of RAURIHA
prevention, tsteabtaen
pain. The te s Lsch
pai n associa%g%maﬁgh
part of the IRehgnaten:
supply of oxygen (hy
t he body. Isphgenia ari ses from poor bl ood perfusion
of tis<9EWRIRAOso i schaenic pain arises in coronary
artery di sease, peripheral arteryadéhwkase, and

condi tions which are gRar aglyfdthiZEshil | Nthfii Caradhidyl
bl ood flow, usually d h | i

Ot her vascul al@udles
pai n. Zdwese imydstatd
coronary art%gmmgg
hypertensi ve "energ
i nsuf fi ci encysteagste
failure, arrhythm a, cardiac dysrhythm a, syncopy,
arteriosclerosis, mld chronic heart failure, angina
pectoris, Prinznetal's (variant) angina, stable

angi na, and exercise induced angi na, cardi ac bypass
reocclusion, intermttent claudication
(arteriosclerosis oblitterens), arteritis, diastolic
dysfunction and systolic dysfunction, atherosclerosis,
post ischaem a/reperfusion injury, diabetes (both
Types | and I1), thronboenbolisnms. Haenorrhagic
accidents can also result in ischaemc pain. In

addi tion poor perfusion can result in neuropathic and
i nflammatory pain arising from hypoxi a-i nduced nerve
cell damage (e.g. in cardiac arrest or bypass
operation, diabetes or neonatal distress). Conpounds
of formulae (I1)-(VII) are believed to be effective in
prevention, treatnment, or anelioration of ischaenc
pai n even when admi ni stered at doses expected to give
pl asma concentrations well bel ow those known to
activate adenosi ne receptors. At these doses, it is
bel i eved that the conpounds do not cause the
significant side effects associated with

adm ni stration of higher doses of spongosine, or other
adenosi ne receptor agonists. There is further provided
according to the invention use of a conpound of the
invention (i.e. a conmpound of formula (1), (I1),

(rrn)y, (v, (v, (M), or (Ml)) for the manufacture
of a nedicanent for the prevention, treatnent, or
anmelioration of inflammtion. There is further

provi ded according to the invention a nethod of
prevention, treatnment, or anelioration of

i nfl ammati on, which conprises adm ni stering a conpound
of the invention to a subject in need of such
prevention, treatnment, or anelioration. In particular,
it is believed that conmpounds of the invention (i.e.

Y Y I Va
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that are selective for A2A and/or A3 receptors. It
w || be appreciated that any pathol ogi cal condition

w0 bas/ogsm be prevented or i nproved by agoni sm BET/GB2005/000805
adenosi ne A2A and/ or A3 receptors can be prevented,
treated, or aneliorated by conpounds of formnulae
(I)-(M1). According to the invention there is

proVAﬁ@@'Z%ﬁtiﬁI agd conmpound of formula (1)-(VI1) in the
manutf act ur medi cament for the prevention,
treatnment, or anelioration of a pathol ogical condition
t hat cq}gmgﬁa“b,(rproved or prevented by agoni sm of

adenosi ne A2A and/or A3 receptors. There is also
provi ded according to the inventi&®hel net hod of

prevention, treatmentaurydr QAW@M Orp%tn*n@ﬂ Qsﬁeag/l arachldyl
pat hol ogi cal g@rggl t:1.0p -be_i mpr.oved. or..
' dendsine AOA andlor A3 <!

prevent ed by agonis
recept®ids, wAVeHateo
fornula (1) - pafinltate t
preventi on, tsfega erre
ordi nary skil [y t : :
not a pat hol ogi cal con ition that is prevente :

treat efymflati@f®! i orated by a compound of formula (I)

(V1) 1s actl ng via adensoi ne A2A and/ or A3 receptors.
For exanple, this may be done by @eatplaring the effect
of the conpound in amumgni n.ajmsfypdephmmgd t R@apft hpdcpgiical
condition in g‘ngte :

ant agoni st of "an

t he efdcct oF‘Y’!slt?ée
ant agoni st i paihietl

effect of t hg&egr%gp

ant agoni st Ak
exerting its effect via an adenosi ne A2A and/or A3
r ecept gimudindgoni st s of adenosi ne A2A and A3
receptors are known to those of ordinary skill in the
art (see for exanple Ongini et apflcohdtar naco. 2001 Jan-
Feb; 56(1-2):87-90; Mubrier ,myaefyr Egp,,twbds M 22808
3(4):445-62). éﬂr&t@mm Vel 8. A2A.Lecent o
knockout nouse mmay
Nat ur @g001; myrigtate]
t he conpoundpaihitate
pat hol ogi cal stcontdi
an adenosi ne>AIA"
S5synptons. |If the conmpound is only effective in the
mouse ghaliafigs adenosi ne A2A receptors it is concluded
that the conpound is exerting its effect via adenosi ne
A2A receptors. Conpounds of the #gRhehtion (i.e

cormpounds of fornul dadpt) , niykistyl, gélr'nlt))l §tbaA, ér.géhidyl,

at | ow doses55@"?1"’1'519?1l

Thus, 2¢¢ | s rexipletet ed <t
can be effeqainigley ad S d
have reduce qbabll and . seve

or at which %&ﬂ% Sofidlts e not @ ) . 5
conpounds ‘provi de significant advantages over the vast
maj ority of other adenosine receptor agonists which
only have anti-inflamatory effects at the sane
concentrations at which serious side effects are
observed. Compounds of the invention may alternatively
or additionally have reduced probability and severity
of side effects conpared to other adenosi ne receptor
agonists. It is also believed that conpounds of the
invention (i.e. conpounds of forrmula (1), (1), (Il1),
(rvy, (v, (M), or (M1)) may be effective as

di sease-nodi fying anti rheumatic drugs (DVMARDs), in
particular for use in the prevention, treatnent, or
anmel i oration of rheunat0|d arthritis, and possibly

N T T o __L___.Ll_.:L
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(), (rv)y, (\5 (M), or (M1) in the manufacture of a
nmedi canent for the prevention, treatnent, or

w@pmbsogisat i on of macro or mcro vascul ar conpl PCEGB2WS/000805
of type 1 or 2 diabetes, retinopathy, nephropathy,
aut onom c neuropat hy, or bl ooi vessel damage caused by
i schaem a or atherosclerosis %cor ding to the
I NVEQRIEPD b1 S @l so provided a nethod of
pr reating, or aneliorating macro or mcro
vascul d’?ﬂffﬁ'd#i@r‘ﬁcatl ons of type 1 or 2 diabetes,

reti nopat hy, nephropathy, autonoma@omaur opat hy, or

bl ood vessel damage caused b

ch
“atherosclerosis, in aslbj et ”Siyﬁ g‘g‘ 'of s{ea%lh arachidyl

prevention, ttaeatement
conpri ses adm,sm

I T
I(Dr e1)‘ erﬁ(”‘é’d z:orFéU\L%@s ¢

2- met hoxyadensearate
et hoxyadenosj ; 4
formul ae (I )5'?@'1ﬁ
prevention, trEAERe
m cro vascul ar conplications of type 1 and 2 di abetes,
i ncl udi n%1 $ti opat hy, nephropathy, autonom c

neur op§9 bl ood vessel damage caused by ischaem a
or ather oscl erosi s (either diabetéleohal ot herw se))
even when adm ni st er ggyat ,qgfgg/ﬁ PaRdgt edtdaRl JiavRnidyl

pl asma concentrati

activate aden®¥Pfe
bel i ewed thatnyﬂislta&e
si gni fi cant B

adm ni strati on o
adenosi ne r e&E3EH
(1)-(VIl) are also believed to be effective in the

pronoti on of wound healing. According to the invention
there is provided use of a conpound of fornmula (1),

5(11), (1The su;ﬁdrM} ,pe(f&)nan(:é/lo)‘ thepadditilels) ofithistivention can be readily

manuf act ur nt for the pronotion of wound
heaﬁﬂpﬁegc'atﬁQY Eef?rgn%ﬂ tggheg%ﬂ)’ d‘éﬂ“‘ltgccor ding to the
invention a method of pronoting wound healing in a
subj ect, s ad m nisterin ound
fornul a @pslvenpprfa;f am(lqiq F)p aqqr\ﬁ as %empgfﬁcj By & ucew {At),olowered
t hethé Lok ficient Ehmcﬁmltmlbemfeea E2961EmdNTH % f off the rhldré but resulted in
t hat n| st er

105y GeUPIEAa)oRY A P RP e HrpeioR et BR0REs e fregapg afer 7
COI‘d&y@WaatUaomdthabomtml k/aes than the EC50 val ue of the
conmpound at adenosi ne receptors (preferably at pH
7.4). It wll be appreciated that the EC50 val ue of
t he conpauditibes scanfdming foothie inliehfier effordedrardietibiealent or greater

aden ne'.r the A, A2A B, A3 .. . .

S RgGstg 1 T Riedidat or st freh sompRte< Bt ti¥aniona amide siip

15 ﬁ égbn’ﬁseomﬂié m&m@rlr Mwbwﬁdné@cleaﬂ ar;ld t&:rfs?arreat a?ifthee)te?nples of
t he va u of . co nd, a eren

oA Benare, Pl aRimla)S S R oyl o RS Yepresent

Of ﬁrbférrbﬂvaﬁbdsdhmhtbatbf thes &d/&‘nmrst\mryEdOWOCdmﬁR:ldm,tSEfof friction were

coreormpa (RS T oL Blol #3RelinE bR L oREBR AV

of the conpound at adenosine receptors. Preferably the
peak plasma concentration of the conpound is one ten
20 housandth to one hal f (or one ten thousandth to one
fifth, or one ten thousandth to one twentieth, or one
ten thousandth to one hundredth, or one ten thousandth
to one thousandth, or one thousandth to one half, or
one thousandth to one fifth, or one thousandth to one
twentieth, or one fiftieth to one tenth, or one
hundredth to one half, or one hundredth to one fifth,
or one flftleth to one third, or one flftleth to one
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45, 420-429) to determne the binding affinity and
thus the Kd of the conpound at each receptor.

waokbdoensmati vel y, the anount of a conpound of thBCT/GB2005/000805
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invention that is adm nistered nmay be an anount t hat
IS one ten thousandth to onegalf (or one ten
t housandth to one fifth, or one ten thousandth to one

twenti ejthe ophot‘értﬁatt%et E&é’t‘é&ﬂ%ﬂeﬁ@leﬁ@%Iﬁ@ﬂ@fo@dérﬁfornﬂﬁg to this
one ten thousandth to one thousandt ‘

t hipveniian} As e¥erBpidier anPE% @08 ﬁ@rvmeﬁﬂtﬂlﬁﬁ Hiqnitalreduction in the

f'éde'?ﬁmé?ﬁ o@nﬁctfohoétﬁQﬁigté?fe&todlﬁ{ﬁsﬁééeWérethé 140c!ay01é§t Ferlod This
fiftieth to one tenth, or one hundredth to one

or repdiersicarPuRAS fiis BRery offlitis valie asrrlongtermetin atgsmén%r PET.
hal f, or one fiftieth to one third, or one fiftieth to

one flfth or one tenth to agne haIf or one _tenth t

one fi fithg evisaged t’ﬁﬁtrﬁ“'ﬁﬂfﬂsaﬂfrﬁlm?gw ofRraesal Hrmufge! ¢4 be used
CORRRNAES BAd c8ip¥gfmerd SR that RIABYERSE Hiay aldtyRPLgIISh @Bmbination
or tachycardla Side effects in animals of the same .

s pwith krowasslipragesigbj ect to which the conpound is to be

adm ni stered. Preferably the anpount adm ni stered gives
rise to_a plasma concentration that is mal nt ai ned for

mor e t hARuBrile Camdgr clgariyo seen diatt additivam AoRfammingnte His anent'°”

(0proQia€ fh@nuhigae seundbinatibr &Ma Ffdpid I%ndorongllﬁistlf'@nreductlon in the
t housandth to one twentieth, qor one ten thous

oneosifisiant efrigtionyst REJewhilshmattaininglow ¢aieus qad thr@l}gaéﬁatfﬁncv
or one thousandth to one half, or one thousandth to
one fifth, or one thousandth to one t¥\1§nt|eth or

ne
fiftiet Whilg ibisknowpithat cartabneomravafe at Aenssaldrimyia ? as defined
gr h&HBR RIS RepbRe®RE dntifslip ,ag@ﬁtSQﬁlfpofy‘nférs &hi§ Ha® generally not

| f, or one fiftieth to gne fifth, or, one ten '%-.f'rﬂ
onkeefuleported inopRlyaséityPe W'Hﬁ@sfqnﬂt'h PaBIcUtEh 8°F B Rlymers as
angéfiMed HerdiR € THE f&fNﬂWbetcBﬂém Q:beb‘éurﬁdsS %dt@lﬁéﬁ (buSInChi’J way fimited

effects. Preferabhly the anpunt adm ni ster i v
Yo J en;d !ée%enate

t otoa the LEeNP CBMPEFDY SteaY tiRarate, sst%tv'nb%n%’ét? f
t hétﬂ%/lén@%lﬁcob%ét@&ﬁteo%w fbé%éﬁétdt BeBer)| aitetdtdl paim@yl myristate,

one thousandth and one twe or . one hugglrp(recfly ssﬂpvalues

fi fntth@btueaedwmrfoeﬁértat HHe tebt dopEntRtiBRETWHES eorhb@rbd to the blank.
gives rise to the si eeffects Al ternative

arbish vakies TBnpRSIGHAT RhcanjeieTah 3 IRANTIcEnt imbrovement on

adgiirdrity 564 adthtivedon tiis coFxt that gives rise to
pl asma concentrations that are one ten thousandth to

one half (or one ten thousandth to one fifth, or one

25t epREPARIEMONN t 0 one twentieth, or one ten thousandth

to one hundredth, or one ten thousandth to one

t housandt h, or one thousandth to one half, or one.
thguewadt h to one fifth, or one thousandth to one
twentieth, or one fiftieth to one tenth, or one
hundredth to one half, or one hundredth to one fifth,

or geyae%f bérdnfd amHOAvaee:halrﬁg KOH/gnemivi B42.2tdmol), 0®0 g (0.584
third, or one fiftieth to one fifth, or one tenth to

3°on€‘°f?d or one tenth to one flfth) of the m ni mum

pl ﬁf’df?an@p(mm—w)l guU-h (AldiRhE; qnmwudzt §dol)c @009 g (5.397 mole).
bradycar di a pot ensi de effects

r. tachycardi
i nSdﬂum%c'%@St(/h@' 'y§tp§@|9e§r 4% 3&5}8@& to which
the conpound is to be adm ni stered. Preferably the
anount admi ni stered gives rise to a plasna
concentration that is nmaintained for nore than one
hour at one ten thousandth to one half (or one ten
t housandth to one fifth, or one ten thousandth to one
twentieth, or one ten thousandth to one hundredth, or
one ten thousandth to one thousandth, or one
t housandth to one half, or one thousandth to one
fifth, or one thousandth to one twentieth, or one
fiftieth to one tenth, or one hundredth to one half,
or one hundredth to one flfth or one flftleth to one
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adm ni stered orally, parenterally, sblingually,
transdermal ly, intrathecally, or transnmucosally. O her

WG 2i05/0883€) r out es i ncl ude i ntravenous, i ntranuseul/&B2005/000805
subcut aneous, inhaled, and topical. The anount of drug
admi nistered will typically bg higher when
adm ni stered orally than when adm ni stered, say,
i Nbr usly. It will be appreciated that a conpound
ofhiﬁéag%Vention may be admi nistered together with a
physi ol ogi cal | y acceptable carrier, excipient, or

di UL Td?p '\Pﬁ@'ansﬂrté?réi‘lﬂe\%rh@a‘#'Wéteﬁéd‘o%‘d refiax Fﬂoﬂééﬁter was
concentra ns for extended periods of tine,

of charged wﬁb thel materialy abeve anEdigatacioand W'B‘ag’lee\ﬁt ?EQ é%%@ under

fo 19 I f BLtaRYROPlaBpfoRimately 4.5
S S e A0S R G, fStm piinaty

anuowmog'@edgmltmq]mwr@ M@g,t@nsf@rr@d to @rsqpﬁfaélgg ,fqﬂq\el g@&ﬂ L of n-
as hE Qt\@[g(t% 6daépa°dd|e€sfol|éﬂhéﬂ By 2nd A'gaRI+hRY  brinB é&Utu@H trhe whole

act | formul ated,” by known neans a
phygxt@nedgascgnqkyn ga@gpﬁ %{'msgs @;tqyyqq t@rﬁepamtqz u‘glpﬂ aqﬁeous phase was
Cahfd & - an%%émbt%ngldhb!@é‘te‘fa.ﬁéw ¢ﬁé hé&éﬁe ?ﬁsséwmhenaeseatedly

for exanple, |actose and oget her with
10 appfraélpﬁd witle ci hauqﬁgvaagéﬁ(? °§) @tsé'"eqﬂtwatﬁr P“@d&aé&lé‘géf‘”eée pH 6. The
co ' l é)rlidm tea d. Th
() ;@Et%ﬁg pﬂfasél }Wlﬁs tﬁBf'\P/)HﬁédodS\}éjwet an\ﬁ/Ydrauéé ?W@/ﬁ{%ﬂ:;éh{atef $€b ltee 703
coﬁ‘fb'lates‘eéés SFROIA B QSnNCIENANA Btary ayebiaion S TaIC tnder
gﬁﬁ @F&)ﬂm SFingly Qe ABAds ?Ecé BethRCds¥El aeBlbwn with nitrogen for

y the actlve agen is in the formof a
phaanhﬁ:@wwtqsépr%wga%e Wanpemellng the active agent
q5and a physiol ogi cally acceptable carrler exci pi ent,
or diluent. Preferred dosage raqg : preferred
amigid éaﬁg(thﬁet%tmﬁ’émﬂwgﬁ‘ﬁé@t QW% M'ﬁldt dose) are
0. 001-10, 0.001-5, 0.001-2, 0.001-1 5 0.001-0.1,
0. 001-0.01, 0.01-15, 0.01-10, 0.01-5, 0.01-2, 0.01-1,
0. Analyg's obfinalprodycti -2 0.1-1, 0.1-0.5, 0.1-0. 4,
0. 2045, 021(11602“95;(09/22 0.2-1.2, 0.2-1, 0.5 to |
3 0.6-1.2, typically about 0.2 or 0.6, ng of the
205cQHM agent B%? kg"8KOH® (human) subject. Preferred
amaat g ef ther act ingpk@dgnt are less than 420ny,
preferably | essthan 28ng, nore preferably |ess than
21mpistdied” pr ef®PAbI%Wht | east 0.07, 0.1, 0.7 or O.8ny,
morgiolF ef er apsy at Heast 3.5 or 7ng. Mre preferably 7
to 70ng, or 14 to 70ng, 3.5 to 21ng, 0.07-0.7ng, or
0.7-7ny,. At these levels, it is believed that
effective treatnment can be achi eved substantially
wi t hout- a concomitant fall (for exanple, no nore than
10% in blood pressure and/or increase in conpensatory
heart rate. A unit dosage of a conpound of the
i nvention may further conprise one or nore other
t herapeutic agents, for exanple anal gesics,
antiinflammtories, antihyperal gesics, or DVARDs.
Preferably a conpound of the invention is adm nistered
at a frequency of 2 or 3 tines per day. Conmpounds of
the invention can al so serve as a basis for
identifying nore effective drugs, or drugs that have
further reduced side effects. Exanples of
pharmaceutically acceptable salts are organic addition
salts formed with acids which forma physiologically
acceptabl e anion, for exanple, tosylate,
nmet hanesul phonate, mal ate, acetate, citrate, nal onate,
tartarate, succinate, benzoate, ascorbate,
a- ketoglutarate, and a-gl ycerophosphate. Suitable
inorganic salts may al so be forned, including
hydr ochl ori de, sul phate, nitrate, bicarbonate, and
carbonate salts. Pharmaceutically acceptable salts nay
be obt ai ned using standard procedures well known in
the art, for exanpl e by reacting a sufficiently basic




Li ght weight Good processability Excellent barrier
properties agai nst oxygen and carbon di oxi de Good

WO panss3uesi stance Tough - virtually unbreakabt®BGB2005/000805
Econom c Largely as a consequence of the above
properties, the nost inportang,plastic application for
PET honopol yner and copolyners is in the manufacture
of digihds! es. PET bottles are produced predom nantly
using a two stage stretch bl ow noul di ng process.
Firstly a preformis produced by injection noul ding.
This 1S @sd 8t atdovfioting ¥ Yeneral®binfida Rakd aWifphaddh iM@CkKolyester
features nDuIded uring this process. The preformis
t hé®!YM&fieated in a reheat bl ow machi ne which stretches
sthe preformby a stretching pin and inflates it by
blowing air into the nould tp give the desired shape.
This gives a blaX|aII§‘DKreﬁtated cont &ner whi ch
provides inproved properties such as clarity and gas
barrier performance. This is especially inportant for

CarbeiRiReR and ik EeiesEnh dEIoCHBPN bIPeElies, AR Aydgegzkon moiety

MaRdhatiHg 9o 2y daFBdﬁCétbrﬁQ akd Wergi RUnagbr \Wlirgdy b lidear, branched
2-stage technjque perfornmed on a single nmachine. The

10pr &hainnsatarated & PG IRSLAT dRIe Sﬁﬁblé\ﬁp'l‘%'it a'?tW*I‘?re'ﬁo?”q ‘é’here'”
noved to a blowi ng station where it is blown up to the
desired shape. This is the preferred technique for
smaf 1ePESANEI ners requiring specific neck detail or
finish and produces containers that are less biaxially
orientated. A mgjor difficulty in fabricating articles
fromPET is the relatively higR coefficient of ,
q5friction of the polynmer. In thg manufacture of bottles
this problemcan manifest itself in a nunber of ways:
Less than opti mum packi ng denSF%y When perforns are
packed into a box with concomtant higher storage and
transportation costs. _Poor flow on conve

eqé prier¥seatR RRRBRUNAR] Geaeral FPEith jias 2 %’r?ggﬁf‘é'” a PET polymer

defa@@dléim@él@n Ol OPWhérenathe otaESirahertE @arboaratoms if RUR'&nd X is
d for an effective add |t|ve s¥sten1for PET whi ch

20remaé§rthﬁré1éae¢m°e¢erﬁfer%hvsﬁatqf % the pol ymer and
t hus overcones the above deficiencies. Additives that
are effective in redu0|n t he coeffi C|ent oI friction

of 3po| ynlg@% of, A LoRPeRItoR H geReral 145 8P ;bagent as claimed in
addilhihy ¢sor dlaMPEaiheréin thé E&tal iumbe dlciibnaiomsfiarR, R' and X is
bevera e containers, the fabricated PET bottle nust
ex reater thanseol our and hi gh clarity, with low taste

95and odour and be non-toxic. ThIS i nposes ot her
i mportant requirements on age in addition t
U CUSORE S GRTBPRIPTLT 5BR T DI aSmIlnBeGHaT @ poymer as

sl ignimes M §ny3f>re@€d]h§ @laini wheeirp thastotal uinBeiust darb@ gtoms in R, R
fatty am des. These additives are widely used in

polaﬁ‘gl)%‘?r?l?t"!‘??é‘f? #0946 yet hyl ene, pol ypropyl ene, and
rel ated copolyners. Fatty am des enpl oyed as slip
addi tives are generally, manuf tured fro fatt

30000 ai iUk 3Gt GRETOSHEN S EEE ATBUR el agerh es FET polymer

chaysagdined Wﬁnﬁwre@edﬁﬁg ciainy wﬁéreﬁi !h@CdoHTp@bltlér‘D bﬂ‘g‘eneral Formula 1 is
Prlnagépan1des whi ch can be eit ggnouns turate

B G GPHE AATRESH S1eaNSIFRURS. PorRARIRHTErd beheny

(af'oeﬂéﬁ?df@| léthﬂén@)glﬁ:bleaiéﬁmdé am ) b&'lwawﬂbéﬁknyl acetate palmityl
Secondary am des as exenp

andTSFEYS, FATBN AT o BHUERtRseSls Jois GEuR BhiRRRugs rovides

35St &fp ALESIN!the BidRMoP40% BEbéttetiatie Rt @BndemBEforiswhen compared to
pol ynmer systens, it mght appear |ogical to consider

fatty ami des as slip agents for polyesters such PET.
However we have established that although fatty am des
do denonstrate sone friction reducing properties in
PET, the lowering of the coefficient of friction is
much | ess than inpolyolefins. Mreover all anides
cause dlscolouratlon |n |nject|on nDuIded PET mhlch

.



in an anount of between 0.1%to 1.0%w/w. In a
particularly preferred enbodi nent said conposition is
wEe@sesis4o n sai d polyner in an anount of betweB@I/GB2645/000805
to 0.75% w/wt. According to a second aspect of the
i nvention there is provided azé)ol yester pol yner
|ncor poratl ng one or nore slip agents of general
J{EJ rﬁé RsucK valligs (@t dﬂ?ﬁ&ﬁérﬂ hféha%deedréﬁr@SSnérgmf cant
rocarbon noieties, each hydrocarbon noi et
corrpprpserngntpnt@rrszrt%%ﬁed@ﬁd'ﬁveﬁn@ this GO ei n R and/ or
R1 may be linear, branched chain, saturated or contain
one or nore doubl e bonds: and wherein X represents one
of 6t he riiseeefi @sompogdion of gengrabFormpla Das acslip agent ¢n a Rolyester
g Ig-n L biaiméd in Glaim 6 whefdin th@'lﬁ?! gbIVmér [sERIR &R rdm Qhe group
hy rocar on nol ety conpri sing 6" carbon atonms and
magomprisingiear, branched chain, saturat ed or contain
one or nore doubl e bonds. Preferably the total nunber
of carbon atonms in R Rl and X is greater than 16 and
mpelym@ﬂ%bﬁﬁpﬁthé'éteer than 22. In a particularly
pr SE@(CE@%‘S{?QG' en(e'?@rebﬁ’thé!btegunber of carbon atons

X 1s dgreater than 35. Preferably X

10repp|¥@é*ﬁtt|@etlh@hﬁiﬁ|@ﬂ/ Oll - C Qand the total nunber
of A erfel gﬁ, bRthBlenddtcabiskytitd)S bet ween 23 and 44.
I npg'? articu a rg?erred errbodl ment the slip agent

of gt mnemhtmﬁjata 1 is selected fromthe group
co bRPhiHaltd)ear ate, stearyl behenate, behenyl
:’?B'X éiﬁmeetsthfle%gngaél ycol distearate, ethyl behenate,

beﬁéﬁyp palyeess teraghl mityl nyristate, palmtyl pal mate

450r mixtures thereof. Wiere the polyner is intended for
fibre production the slip agent is preferably no
st daryl Ussrefra eqmenpsition of genefal Foradlagh as dplinagrat | inaPeT polymer
ad‘ibédr&rﬁé t& Qﬁyc Pfécﬁaihb Eélaﬂﬁm‘ﬁgrérmsﬁ%éﬁr%@ﬁﬁor( Shgeheldi Fofmula 1 is

Ives feferred to In 061 are
de@cqseneﬁ saw! Rﬁttépdwnsesatan@m%m 9&%%%@ bhrede 1-GYp wting
the context of a slip additive, in the context of
prefornms or bottles as in the resent ) )
20ap@ i catYssofm eqenosiiop of generySiofa i as 3 8IRBISEY I 3 BT olymer
gr %HEbrSrﬂP’gé CHimY: whér@in)éﬁm’éo)‘ndégﬁén ts%r@@éﬁt ka8 PET polymer in an

pol y(cycl ohexanedi net hyl ene terephthal at e)

poIaV’(Oe'ﬂh?fIb@ﬁ’éeqns%%%ttﬁﬁﬁéf/‘e‘)'v‘ﬁ‘ol y(et hyl ene

2, 6- napht hal enedi car boxyl at e) poly(ethylene phthalate)

poly(eth | ene terephthalate) and co-p ners t her %

Pr & er at¥se f8 ePrapqspion g&aenesy qu'arh%% 1y agent i PET polymer
25F’O|sMSs‘%£r‘ﬁTallfr’9§ ¥ERIn ddscApegnount of between 0.1%to 1.0%

. Ina particularly preferred enbodi ment said

sllp agent(s) are present in said polyesterpolyner in

an 1gnourg  ffiyeBf fimél #¥rpBraing VheWof Whore ASlpOBGerity df Ogeneral

a third aspect of the present invention there is

pr &¢rda 1a net hod of treating a pol ymer to increase

the slip of said polyner said nethod conprising

|ncorporat|ng into said gokﬁner a conp03|t|on of

30general Fornula 1 as above. Pré?erably said

pol yner is sel ected fronta group conpri si ng: -

pol y(butyl enes terephthal a

poMPEEsE| Bnand iR drersesapt éwamp@rpearmﬁ'sr'%t e§ach hydrocarbon moiety

po'cBﬁt%FrQM%%S 3&%@%%@§ ahd %e&eﬁrﬁRmhﬁﬂﬂfR’ may be linear, branched
al enedi car boxyl at e) get hyl ene pht hal at e)

polci)?'ét $Afprated Q@Pé‘ﬁlﬁ’t‘ﬁﬁl‘ﬁt"&’e Qﬁ‘db‘% 5} PREMEeREHEr eof |
ssPreferably the said conposition of general Fornula 1
|s resent in said polymer in an anmount of between
kepEesentsno wt /wt. In a particularly preferred
enbodi ment said conposition of general Forrmula 1 is
present in said polynmer in an anount of between 0.2%
to 0. 75% wt/wt . According to further aspects of the
present invention there is provided a pre formand a
cont ar ner rrade from a poI yner as descrl bed herer n,

o, .



| owering the coefficient of friction of the fabricated

article whilst maintaining | ow col our and hi gh
w@b@sios3ps0 More particularly, additives confor mP@LGBR005/000805

this invention afford a rapid reduction in the

coefficient of friction thatdé3s mai nt ai ned during

| ongterm storage of the noulded part. This is

particularly critical in the production of preforns

and bottles from PET. The term "PET" as used herein in

descri bing this invention has @ broad meani ng. |t

i ncludes all polyneric and coppl yneric forns of poly

(et hyl enet erepht hal ate). The conpounds of this

i nvention are al so effectlve's@rﬁDagents for other
gpol yester polyners and copol yners as exenplified by

pol ybut yl ene terephthalate and poly (ethyl ene

naéht halAtPelymeriag $laimed ey lpimpES lammraﬂrageO%wsmar@r%‘a agents of

Ptah\érﬁl FORPa Y, whteRethd t8RN RlmBer 8f Barben ikdhy HeRAIR" and X is
mers derived fromaronmatic diacids including all

t egrﬁﬂﬁfh@?fhi%a@ﬁ)m?fﬁe‘?@feéﬁw greater thderdvat i ves, both
known and those yet to be discovered. The addltives of

this invention conformto the general structure:R -

10- #2. whe BOIRMEhAS Na'rmcb'nrﬁa\"bégpb&lﬁlm lewhesgin f@séﬂa' Aumber of
CORRbA aRiinalintr® FO%r@ 8Qfeatrthdn agind may be |inear or
brancheg chain, and may be fully saturated or contain
one or nore doubl e bonds. X conforms to one of the
foligow ng 5619M6F %E%?almedq}w (aQ/ @Claﬁ{s 1001{ @ 18 whérein fhe total
(O O- or o) C- where Ais a
hyﬁk’@éa'wfcﬁarbﬁﬁ‘l ?WSWI@dR&'s?WW%% at ons,

~45and may be linear or branched and be fully saturat ed

or contain one or nore double bonds. In a Preferred

entiddi nempolymet e clapnechin B af ifiImS1Q) Tnlmblet3 BrCOPAFaLiAg one or

at {Bre @ﬁ’d‘&&érﬁ‘@gf Ydriehdi 'For%uIB]lafﬂﬂsréfn |tt$e Q:Frﬁ@dsﬁifont@ aéleé’@d from the
and preferably g{r eater than 35.
A

ad @reuPVeANRISHIZo ﬁ?rmbstﬁerat%%eafﬂx}@k‘en ﬁ a??g‘eg?ebaerwate ethylene
St gfRkat @vste‘-‘a?ﬁérlékhyb%ﬂéﬁété bBR&RN ettt Epatinityl RiyFstary) epaimity!

gl ycol distearate, ethyl behenate, behenyl acetate,
20 paaimaje opgpptwestheredbal mi tyl pal mate or ni xtures

thereof. To achieve the required |evel of slip

performance in PET1 the additives of this. in

ar d5i ncd pBPIYTER aaclaiEsR I 3y oh&laiRen1Ghto d¢ d’r’fgusl‘% Wherein said

Pr ehghRPlsysdRatetrdm 8- gf8padtindising% Wt / Wt . The slip

addi tives of this invention may be incorporated into

t he polynmer by a nunber of processes well known to

25t h%rg(bi}fylér{e%deﬂe?hﬂwbate’c)rt For exanple they may be
directl he resin b%?nelt dosi ng at the

p0|PﬁtY(°dF'°B§’EaPG§§"?%hY e tewrlbAlI®nal nast er bat ch

ad @iyt émwg{e ,gypﬁtﬁmgépor ation using liquid col our
es To dempnstrate the effectiveness of

syst ens.
theE’OB(fQSrr‘)é?ﬁ,ekp PowebthalgaedicareQViate)r educing the friction

Bﬁ@tﬁyé,{@mﬁmgﬁ foll owi ng procedure was adopted. A
‘F 0.8) suitable for the manufacture

300f %U(Qfglé%neaﬁﬁﬁ haate¥ ood packagi ng contai ners by
| NjopedipBmMEPHefdtg, bl ow moul ding or a conbination of
both was used. The PET was dried for 8 hours at 1450C
and the additive coated directly onto the surface of

t hggpol yAredo ertdérﬁl’élﬁhemlﬁ(b ofV@lhindst 10 foe1 PIAENERE indBorating one
still hoﬁfﬁy was m)ul:“ged into 100 X

pl &% mase 5fip agems t°6 gReerRlfermuly Lahetsin ﬁamsap ﬁge'h‘éé [ gresent in
35USisaR CBB\?mEPi'n'a‘hV!rﬁkﬁm@SﬂSEtWéé?ﬂM%Tt@WA amee: Al zones

at 27Q0C I njection Pressure: 85 Bar Shotsize: 29.0mm

Pack: 20 Bar; 3 sees Hold: 75 Bar; 3 sees Cooling: 20

sees Tool Tenp: 100C The Coefficient of Friction

(static and kinetic) of the resulting plagues were

then measured on a Lloyd LRX tensile tester and a 10N

load cell at the following tine intervals after

nDuIdlng - 1 hour 24 hours, 1 meek and 2 meeks The
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ester Formulation 1 0.1 64 50 58 91 59 ester
Formulation 1 0.2 38 38 36 45 38 ester Fornulation 1
wO2®528838% 30 32 30 ester Fornulation 2 0.2 69PG&LGBR006/A00805
ester Formulation 3 0.2 67 54 64 44 stearyl stearate
0.1 100 92 77 131 92 stearyl earate 0.2 34 41 37 41
39 stearyl stearate 0.3 33 40 3 32 36 stearyl
behenat r tin
o Zl 9?\ %??ﬂygﬁeq étzgzéarﬁﬁeéﬁgméﬁisg \Aﬁ{e?é}ﬁ )é&dkéﬁ;'i‘ %Qéﬂtéé) Grpresen
48@aidf polynenn aafarrrqunéﬁbéﬁlve(e%%%fto 9|7§r=(¢<wt/@t at | c
Dynam ¢ Sanple Cone%initial 1 day 7 days initial 1
day 1 stearyl palmtate 0.1 175 109 312 270 162
st d8ryl AaPelymar corpRraing anegor Fre; 5l taggpty| of angral frgmula 1
0. Formul ation 4 0.2 48 46 48 56
5 4 SuBstantily de oottt Lo o 2 o5 cster
For maultion 6 0.2 58 46 72 85 63 Ethyl behenate 0.2 42
49 199 33}\ hetRang ﬂ%étl@%é&?ét& Gp%ly%er‘f@m'éﬂeagé thefsiip of said polymer

Di | auryl succlinate Formul ation 1
al seidonethad cpmpriging éoprposatingi iptp| said cratymera 5efﬁpfagwon of general
| a ifed in ah @eta%gw%@w@ 14-17 , "..
T%ﬁﬁﬁzﬁ]asﬁ]ef édma }oate ’ |v§_e4 A

10 stearate <1: <1; " <| : <1, - , Formul ation
2 Focohq A\%H&Y lof 'ﬁé%hﬁd 3é| %rﬁért ¥ MiRadYh @aRfthbdyherein said
| aurate aci ristate pa ate stearate Fornul ation
3 mobfmeolsseéﬁgteﬁfrqmaugsfﬂnccwrﬁWSyl stearyl arachi dyl
| aurate acid nyristate palmtate stearate Fornul ation
4 al cohol lauryl nyristyl palmtyl stearyl arachidyl
| apolfhaitdenes tafgphivalgiad pal nitate stearatelE 2
co BhERIBHInhyheIeRbrERte)! auryl myristyl

5 'Holyﬂﬂ'@ st earl‘r aré\{h hi SI?IPI aur at)e nyristate acid
palnﬂwﬁhﬂefﬁlémfﬁbﬂa@} achi date behenate Fornul ation 6
al thylEH 7 b-rdphthaleibdibabstyiae) stearyl arachi dyl
Iaclﬁnr%([ﬂy@GL )LICI h%rfPSt ate pal mty‘ate) Stearat eLE 2
corrolyfridensophibalalel on 1 al cohol lauryl nyristyl '
pal visthvistERrapntriaehi dyl laurate v . < <1 ' <1 <1 -

Ha,yt(-lyacndérgynsat’@te " 14-17 8-12 ' , 4-6 palmtate

20, @rco-polymegtheedfs * | ' g-12 ' ' . <i_: * . stearate
Formul ation 2 al cohol | auryl nyristyl palmtyl stearyl
arachidyl laurate acid nyristate palmtate steargte
Fordtul atA driethod| acsawing L /GRaImngP | wherein,sgid qapiposttian (gf| general
ar g dil1 iE@r¥eh@hisaid Poih&aRh anfihybf HBKkden 0/4% to 1.0% wiwt.
pal mtyl stearyl arachidyl laurate acid nyristate
pafmtate stearateTABLE 2 continued Fornul ati on5

252l e@hol A aleimbd nak,rcbrfiﬂrgI td’fdléﬁnt gh \ﬁﬁ&éﬁygalér@@\{bodmbn of general
| aurate nmyristate acj a mtate stearate ar Q}taé%o/ -
(v]

beFrmula 1Hs Prasent in s po mer in an amount of etween

23. A container made from a polymer as claimed in any of Claims 10 to 18
inclusive.

30
24, A container as claimed in Claim 23 wherein said container is formed from a

polymer selected from a group comprising:-

poly(butylenes terephthalate)
35 poly(cyclohexanedimethylene terephthalate)
poly(ethylene isophthalate)



al cohol lauryl nyristyl palmtyl stearyl arachidyl

laurate acid nyristate palmtate stearate The superi or
weenbossence of the additives of this inventi orcTaB2008/000805

readi |y appreciated by reference to the above results.

Conventional amde slip agentg as exenplified by

erucam de (4), lowered the co qfi cient of friction to

but resulted in
eygﬁg&)ﬁ%} ?@‘ﬁdﬂtﬁ%l@ﬁe&n&ﬂ?%ﬁ In addition, the
ef fpely{ethwesnmﬂalate) ved and after 7 days was back to
th ditives conformng to this
[ n\?’(e)&?émyléﬂe *F?é.pﬁﬁ’é equi val ent or greater reduction
i nor he-polymef theresfhit of friction when conpared with
conventional am de slip agents but the pol yner plaques
remai ned clear and.transparent. In the exanples of
st @aryl ABimemadefromtacralymergsicaimed in anydf £4aime 10 to 18 inclusive.
formul ati on 4, which represent preferred enbodi nents
of this i nvent| on, very low coefficients of friction
wer2é. achh fieds (claimd iroCBms25fwhenein Ishighfilin iatforaegi rorom  polymer
l e %It is of note that sone
eslég!regteg?mﬂ%érogﬁ%f)hﬁrelgagycol (not conformng to this

10i nvention) as exenplified by PEG 200 di erucate

aff gduction in the coefficient of
frif cwﬁﬂ/%%ts t%hf)htﬂ!a ct di m nished over the 14-day
tespplymclpb@kanwlmthy@mae@pb*bﬁﬁtﬁ)nds of this nature of
li g-termslip agents for PET. It is
en@b| ?t%ﬁ%ﬁs?&t%}l{%tﬁ?es of slip agents of general

forpniY(QihﬂefI%?lswePMQelénﬁldhC%m)ym)s and co-pol ymers and

t hag lerROSH? y al so be used in conbination with
15kn mﬁ%s{% agentsg?Thus it can be clearly seen that

ad@bb/(&l@)éertﬁinf@hthalﬁge)to this invention provide the

uni n of a rapid and |ong-lasting

re ﬁc m|%t1ﬁ‘t%f1ée9@coeff| cient of friction of PET whil st

mai nt ai n| ng | ow col our and hi gh transparency. Wil st

it obs k 7

1 30 def't SaPARort SN S TRAINE: B 2 #BELRI ahd dorbound of
20ag@eneral Foyoukandr wherneing Raéncbé?]ef%ﬂfﬁﬁﬁﬁﬁo!df%@ébpn mOIetles each

re p s t

ot TUCERELR RAHRNRIENGoF (6 e/ REbEn Bting 3B driiRl may be
cerlmaarnbr@odwmmm satnatqﬁjcprrp@ntqymnq of 'ﬂQfe\ﬁJQyNPlh‘?ﬂti%@nd wherein
tox fel F‘esgﬁ e%f’ ﬁéﬁé@ stearyl stearate, stearyl
behenat eny behenate, ethylene glycol
di st earate et hyl behenate, behenyl acetate, pal mtyl
nmyristate, palmtyl palmte or m xtures thereof. This
group of conpounds provides slip values in the order
of 40% or better at the test concentrations when
conpared to the blank. Such values are particularly
hi gh and represent a significant inprovenent on
currently used additives in this context. PREPARATI ON
1 Materials 85/90% behenic acid, AV=163.7 ng KOH g,
(mvt 342.7 g/nol), 200.0 g (0.584 nole). n-butanol
(butan-1-ol) 99.4+% Al drich), (mm 74.12 g/nol), 400.0
g (5.397 nole), sulphuric acid (98% m n) catalyst, 4.0
g, or 1% on wt of butanol.Procedure A flask equi pped
with a stirrer and vertical water-cool ed refl ux
condenser, was charged with the materials above and
heated to and maintained at 110-120cC under air at
at nospheric pressure with constant reflux of butanol
for approximately 4.5 hours. The resulting m xture was
transferred to a separating funnel then 1 L of
nhept ane @ 600C added, followed by 2 L of saturated
brine solution. The whole m xture was shaken and the
phases allowed to separate. The aqueous phase was run
of f, and the heptane phase retai ned. The heptane phase
was then repeatedly washed with ca. 1 L of warm (600C)
d| stil I ed wat er unt|I vvashl ngs were pH 6 The hept ane
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present in said PET polymer in an anount of between
0.1%to 1.0% w/w. 8. Use of a conposition of general
wo-0s8840 as a slip agent in a PET pol yner aceor/GBa@s5/000805
to Caim7 wherein said conposition is present in said
PET polymer in an amount of bgfween 0.2%to 0.75%
w/wt. 9. Use of a conposition of general Fornula 1 as
a slip agent in a PET polymer substantially as herein
descri bed. 10. A polyester polynmer incorporating one
or nore slip agents of generalY%Formula 1: R X - Rl
(1) wherein: R and Rl represeny hydr ocar bon nvi eti es,
each hydrocarbon noiety conprising 1 to 34 carbon
atons and wherein R and/or RI™ be |inear, branched
schain, saturated or contain one or nore double bonds;
and wherein X represents:- C-_O- 11. A polyner as
claimed in Claim10 incorporat@ng 0 or nore slip
agents of general Fornula 1 whgrein jhe total number
of carbon atons in R Rl and Is greater than 16 and
nore preferably greater thaﬁ‘zci.—/‘lzpﬂopbl ymer as
clainmed in daim10 or Claim11l wherein the tota
nunber of carbon atons in R RL and X is greater than
1035. 13. A polyner as clained i # any of O & ns 10, 11
or 12 wherein the total nunber jof carbon gtons in R
Rl and X is between 23 and 44. 14, A polyner as
claimed in any of clains 10, 1C19-of-18=%zorporating
one or nore slip agents of general Fornula 1 wherein
the conposition is selected fromthe gtougtconprisin
I

st &dierain & repfeseRts & hyipqarbyLmaielt eoMBiSHigg to BB f8RaneAtoms and

15€t hydyaRainghy epAncHES LR, 2afirat8d BY torltfiR 8R&bEmoPEHAILYE bonds.
acetate, palmtyl nyristate, palmtyl palmte or
m xtures thereof. 15. A polyner as clainmed in any of
Clainms 10 to 14 inclusive wherein said polyner is
selected froma group conprising:- poly(butylenes
t erepht hal ate) pol y(cycl ohexanedi net hyl ene
terepht hal ate) pol y(ethyl ene i sopht hal at e)
pol y(et hyl ene 2, 6- napht hal enedi car boxyl at e)
pol y(et hyl ene phthal ate) pol y(ethyl ene terephthal ate)
or co-polynmer thereof. 16. A polymer as clained in any
of Clains 10 to 15 inclusive incorporating one or nore
slip agents of general Formula 1 wherein said slip
agent(s) are present in said polynmer in an amount of
between 0.1%to 1.0%wt/w.17. A polyner as clainmed in
Claim 16 wherein said slip agent(s) are present in
said polymer in an anmount of between 0.2%to 0.75%
w/wt. 18. A polyner incorporating one or nore slip
agents of general Fornmula 1 substantially as herein
described. 19. A nethod of treating a pol yester

- polyner to increase the slip of said polynmer said
met hod conprising incorporating into said polyner a
conposition of general Formula 1 as defined in any of
Clainse 1 to 9 inclusive.. 20. A nethod of treating a
polymer as clainmed in Claim19 wherein said polyner is
selected froma group conprising:- poly(butylenes
t erepht hal ate) pol y(cycl ohexanedi net hyl ene
terepht hal ate) pol y(ethyl ene i sopht hal at e)
pol y(et hyl ene 2, 6- napht hal enedi car boxyl at e)
pol y(et hyl ene phthal ate) pol y(ethyl ene terephthal ate)
or co-polyner thereof. 21. A method according to Caim
20 wherein said conposition of general Formula 1 is
present in said polyner in an anount of between 0.1%
to 1.0% wt/w. 22. A nethod according to Caim?21
wherein said conposition of general Formula 1 is
present in said polynmer in an anount of between 0.2%
to 0. 75% wt/wt. 23. A container nade froma pol yner as
claimed in any of Clainms 10 to 18 inclusive. 24. A
container as clainmed in Caim23 wherein said
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