THERAPEUTI C EPI TOPES AND USES THERECF The i nvention
relates to epitopes useful in the diagnosis and

wo b@samesof coel i ac di sease, including di agnosPCT/&B2004/002748

10

15

20

25

30

t herapeutics, kits, and nethods of using the
foregoing. An inmmne reaction,sto gliadin (a conponent
of gluten) in the diet causes coeliac disease. It is
known that i nmune resgﬂggg§ﬁhggh£§¥hﬁ%estinaI tissue
preferentially respon et h has been

nodi fied by an intestinal transglutam nase. Coeliac

di sease i s diagnosed by detection of anti-endonysia
aithé pedént syveltinn tehites to @giispemsngodavices imphitenlab ortdigpensing

findi f a ocytic inflanmatjion in jntestinal
btngaﬁug%&%%%@@% 3%81‘ f%}&F&HV*‘an?‘BE&E 2ical{®hconveni ent

for the patient. Investigators have previously assuned
that only intestinal T cell responses provide an
aacwuidateridgtndf datides aredinotsincfor dispanemng dsgEs s emedgaimagtin the form
gl i,adi ns.. Therefore they have concentrated on the

| ARy &an BiplagionT Deyioes argdggiia sdughycontning stopmel Rovistrd

1 9 . “o . o am

VBT RS LR SRR Do A0Sl ATPRAER
sy&dvanyvhizh énchidewaziersline ingnvigintatityofipaviests conmadnibf eespective

i mmunodom nant_ T cel | Avgliadin;eg%tope recogni sed by

t Aesep phpeTedesy Jhese Garicsbkitarically dbme dormpplblisteywagovH! of

¢ g : . i . '
phBset B e BREOEM S e vt PR g BB PP AR ol
OdmamfO3)powalteh T cells were found to be present at

hi gh enough frequencies to be detectabl e wthout
restimulation (i.e. a 'fresh response' detection

S mco . I I tifl ed . :
pALER S ER L D L o e A
ainfPHe ag6ieshndfod intRfatieg! Fomhe@iotd) SorBPbf B PSwWEE! WHich is
recogni sed. The i munodom nant epitope requires

t pagisglyrariehoe inheltion say adier tawsiangs withss therdgviceon This will
a_particula | utam ne to gl ut amat bef or e i.mmune
Rt duBlsnert o St PSR, R RSP Brs
hane@iot gy aliRRrp Avd @ ShayWatSile 8810 dB&1, Useshyiresutiddn @8 Gnwanted
coeliac” disease at an early sta%e. The test may be
cand ursldsitabite inerease smths|iehaledalnsp el hrh ereadthey pyoblems éh providing
therefore an intestinal bio .i.s,.not. required. The, .

t BOREE R B BT 108 oRhehPR i B alrfeng pgpsived
are currently being used. The invention thus provides

a method of di agnosing coeliac disease, or

sInsgtapipitig Ite reducothesreproblemsi predeies, devises srifen giabletesan!
conprising: (a) ,contacting . a sanple fromthe host with-
aﬁggﬁgﬁﬁl e&@%@%ﬁ5VP@%¥€gy'the epi t ope conpri sing
sequence which is: SEQ ID NO 1 (PQPELPY)or SEQ ID NGO 2

( QLQPFPQPELPYPQPQS), or an equival ent sequence from a
nEISuA, &1 1, %8 lodeseritres Ay inhelyp havingea sippetidona blisthrmpack having an

OB BB R AT B QB R e o
Sﬁgwgiaﬂﬁofar@mtﬁpie@é. Uhdksé WhOGHBbFtiang bhasmdop iecodbecdititely

gliadin represented by SEQ ID NGO 3 (shown in Table 1),
wiidexedesgrh Bpepewderdrdns eispecisie blistes peptncasedaes the 9w naghn

a i adi rotein 1) a al.ogue of (1) or, (il) ,
i B Fd Uoplalpd o B Re Simé, Iy Bl fstahaing
r eaBPireusdd @t all BEQGMIiSIES, {hlede i9Fhe(drbblem Wit G widBr Eddecome
case of a peptide anal ogue is not nore than 50 am no
agdhpsed to theirgy tnd epstaniding veallp podiithen distnsged sibsequenidy. or
nore agents as defined in (i), (ii) or (iii), and (b)
determining in vitro whether T cells in the sanple
recogni se the agent, recognition by the T cells-

i ndicating that the individual has, or is susceptible
to, coeliac disease. Through conprehensi ve nappi ng of
wheat gliadin T cell epitopes (see Exanple 13), the

i nventors have al so found epitopes bioactive in

o o nm A [ o - g,



cells of the individual recognise the agent,
recognition by the T cells indicating that the

w0 peswideal has, or is susceptible to, coeli acPCT/GB2004/002748
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di sease. The flndlng of an i mmunodom nant epitope which
is nodified by transglutam nage (as well as the

addi tional other epitopes defined herein) also allows

di agnosi s of coeliac di sease based on determ-ni ng

whet her other types of imrune response to this epitope
ark & darddsenbf thEpusehtifvanfivett dicorhesSer 4211yl deSceahes@iphstdems.
of di agnosing coeliac disease, or susceptibility to
coel i ac di sease, in an individual conprising

/ﬁéec%gp ; %opgletpgeese&r@%glp gn, 8 %ﬁ,‘% H{g{f%ﬁcgg \g/é(vd otr d?h&gﬁlot 0
Ah@ESRIOSRI00Es dRvalet frbRd¥spettitieGRickétd of & @ilmtalh ﬁle device including
i ndi vidual has, or is susceptible to, coel i ac di sease.
Wélppwv &t 4 mn@rdmvxng@rr&mrlayty o @v¢1@@scomtﬁem@gg@ﬁpectwe doses of

| f
TRvBhR ¥ pioByBRRE TP Rith I g B phifeom gt lpRe B
tbRlet ShdBevicecither bl GiRg HaEOHI lcl@i@mﬁ%lﬁdﬂﬂﬁﬁl respRcB first

provided is an antagonlst of a T cell which has a T
cﬂﬂw pathe dpwnstrepimet eﬂ@br@mgé%pqckyt afra spppYriedogeriay weklere,xn each

associ ation r
CPUTERRg G e Rat ot s efleBE e dhEain faflhg o
&H&thna” vieBhll rSspeAGel ArkiCAY hath Ak &3 cdﬁﬁechﬁ%tﬁéeboﬁg@p&m% an
anal ogue that binds an antlbody (that binds the agent)
frespeage pavket toshhrmduibpiere et is fiey dspepeeaivgromgeciodhd aitstream.
di sease in an individual by-tolerising the individua
to prevent the production of such an antibody. The

IVE8 A ?neaféﬁ oyt st Eom*etr molgkoofde&ia&tﬁnﬂmownrmsww P&h sdch that

conposition is cap causi ng coel i ac di sease
cogpoivdenghidk tdecsmdthmgo v fllsrof ahab fiott dow wélpwill mtaffect

bej ng nodj.fi ed tra t am nase

e M e A T S o M i e A
tﬂ%ﬁv&(ﬂ"f@ﬂﬁbﬁ% st ﬂJW gﬁﬁ@%ﬂcfﬁat %Bwﬁdglead%ﬁﬁgeionwalls of a first flow
i ndi cat i onposition is capabl causi ng
qaei wak:nainﬁfe@tssebseﬁmmt idnsesn{n particblsn smwaed’emhaamnm avitl draw

B oGy B HHCQT W DA ASLE Foa otk ok dpensed such

|
SIS0l R COYL S b e et

rmelvlémsﬁddlspbnsubﬂsmﬁema%stma{der wilbioe e patt of gt inhatation airstream
uence ch ca dlfled by a transgl utam nase
am?@§ t?%ﬁﬁ”&%ﬁb MedEe™ such an epit ope

conpr|5|ng sequence; or a fragment of such a nutant

gliadin protein which is at |east 15 amno acids |ong

ahatovding to ihe ppesesiasyendquehge iwvthoqhobﬁdsd bdevicarod dispeding

i.n.s The j nyention al so rov des a
iR %egrﬁéggss%féﬂoavdgb OBrERCaed ke aht garpigr erfimcs inglugling:
agehpsﬁ G504 Q{meﬁ’l‘pﬂv&b a plGalidy o&‘%&&f&s@on’ﬁﬁﬁﬁ@ Pis5&SivE BSses of

sequ nce is able to cause antagonlsm
gfovaleT; ?cndlal mdnltbple@ahmugh vainbho anliklecaml dirstream carrying a dose of

S TR ol AT DL e
d f 4 FM@M Witelhe REGSEHS echifty ﬁb‘kbpﬁ PLPYb BB TedS

eventing or treating coeliac disease conprising
ambnmeritisp ¢lid argresporaiing msheciiduadckels to gwstowhpeegadt

ected. from_ a) tide co i sing. at | east . ane
é%ﬁs%fﬁ%ﬁ@@mdgf e Rcesain BB RE o POe Aty each
consi sting of SEQ ID NGs: 18-22, 31-36, 39-44, and46,
and equival ents thereof; and b) an anal ogue of a)
-which is capable of being recognised by a T cel
receptor that recogni ses the peptide of a) and which
is not nore than 50 amino acids in length; and c)
optionally, in addition to the agent selected from a)
and b) a peptlde conpr|3|ng at Ieast one epltope

o o o o - o o, P~ T~



di sease by 1) diagnosing coeliac disease in an
i ndi vidual by either: a) contacting a sanple fromthe

wooms/oudesh at | east one agent sel ected from iRPCEHGB2004/002748
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pepti de conprising atleast one epitope conpr|S|ng a
sequence selected fromthe grgup consisting of:" SEQ I D
NCS: 18- 22, 31-36, 39-44, and and equi val ents

t hereof; and ||évan anal ogue of i) which is capable of
beP Gkt FremggisrestvagiomeTpesliqn toecieprestive dishaigs PegHPR akherein

i gacﬁ'ﬂ)%cﬁ\g' E}Qhé Ise)sge%{lvmscq‘afogaﬂ&sﬁ%n nghﬁé) m?%% Q,?atl :g)grt of ‘é 1e,

Sﬁaﬁﬁﬂi‘dtﬁﬂreﬁﬂié@ﬂw Jirsefighvipath. @ peptide conprising at

| east one epitope conprising a sequence selected from

SEQ I D NOS: 1 and 2 and detern1n|ng in vitro mhether T
chrermalth e a R b i FRE R A AR Rk EnoRLY B3 g

| §he§tu sieeqfidelaBowRg ORI diRCshebiS6 8 SuptBred b a consequence of

adn1n|ster|ng an agent as defined above and

depeingiaponketitrony b vespedhize Heragk poeitibs td mrashectivadisohadgraposition.

r-ecognise the agent, recognition of the agent

i ndi cating that the individual has or is susceptible

t Pref@RiL) ake B45QABRNeraRdude) vﬁt@ik‘fﬁéﬂlﬁﬂcﬁi §d38nd AowMPath connecting

i ndi vi dual di agnosed as havi ng, tBe|ng suscepti bl e

t with dwehpuibpidisauldypessngdhe ﬁwc agent for preventing

or treating coeliac disease. The present invention

al so provides agents as defined above, optionally in

apBif allRkd Alin¥iehdd i 16 A VolBhe thtQlghUBEddvicetindRBAtiBh in the

treating or preventing coeliac disease by tolerising T

cesisgneshiodtow, eudyihaeuseh eagigene easilh glhplegb@ngh thm@mx:ﬁ ofhis

al so Frovides

cirost bR ar B At o] tubBv et pat Rt fpilovt the flow

ARGk &S Fabh Wat ReRssaAf tB'cﬁfrly fe@lcatef ihid the MRENOGriRrmore, it
treating or preventing coeliac di sease by antagoni si ng

salghbétooeb pessiblhie qirsgRivdeninghe hiptireamswyeps emallj d»st sustained,
prot that. conpri ses a s uence ich is ab
Stpdics Ty gt B R U RIS GRpCcr. d0F PoPESapRoRe erireined
R%n{ mfep (ﬁ’ﬂol@gﬁfﬂhalﬁ%nd afetdy ?qlmﬁlk?)%ﬁ% th@ﬂ’gns‘f@?'o? owder to the
sequ nce |s abl e to cause antagoni sm of cel'l that
caser.i €be devade sholld pedfbrable pemtids sunilHtrqnqnﬁoasmmb oivevint rabes
al so, proovi des phar eutica Siti ns conpri si n
AANEgE FpES- AP Ede ﬁpﬁwma“gldaé?wlﬁ@ bty ave a BB Ardf ot
ggégaﬁ&fy@hga%bymapceptabIe carrier or diluent. The
present” invention al so provides conpositions for
tolerising an individual to a gliadin protein to

R R T —

C Q8! driiRy %?&Qéd Fierdhe QQS%@EUV%SHOQ@IB dth @&rﬁ@t@\(ﬁm th88econd
esent .invention al so’ provrides conpositions f
aHMa@amukwnguanﬁoﬁﬂkmypﬂspmh&amumghmuagéntmmmnmmﬂWde

abov which ¢ 0Si ri ses an an agoni st as
%édma%wm@"% E leheine Fipceq B cay g%& B gragact could be

mdfo% t' tg%é}efé'f%tlfﬁmﬁam %o‘@e%&sﬁc}fp@ccﬁl%q %%epo%ﬁlrér could

i a transgl utafm nase to a sequence

i lse allmveegetnﬂae dspab@td nechei walls [dafimmgd thevsacatd ﬂmn path, but then

gliadin protein conprises a nutation which prevents

its nodification by a transgl utam nase to a sequence

which is an agent as defined above; or a fragnent of

such a mutant gliadin protein which is at |east 15

am no acids |l ong and which conprises the nutation. The

present invention also provides pol ynucl eotides that

conprises a codi ng sequence that encodes a protein or

fragment as defined above. The present invention-also

provi des cells conprising a polynucl eotide as defined

above or which has been transforned with such a

pol ynucl eoti de. The present invention also provides

nannals that expresses a T ceII receptor as deflned

______ oy - o o Y



The present invention al so provides nethods of
identifying an antagonist of a T cell, which T cel

WO e@Qmese£s an agent as defined above, conpri SPELGB2004/002748
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contacting a candi date substance with the T cell and
detecti ng whet her the substance causes a decrease in

the ability of the T cell to ﬁhdergo an antigen

specific response, thedetecting of any such decrease

i preferablyawith reppated gbeef the getierandithe sesond flowi path, o apre than
a oni st. .The present.invention al so provides Kit

r o PR Elerp O RRREE RS R e RS dBh e S o s

C @BRihS tHRGedshdFBRNpatRS ItdSlibBRFpRBIANE tRA ¢haifBaASR thrBugh the
detect the recognition of the peptide by the . T cell
Thecopd dlowmath plyeacts tnscabisor avangd pgwdet Cé@ds'tedfon the walls

i dept.i fying a odu which is therapeutic for coeliac
d%ggﬁ@%ﬁﬁéﬁﬁVﬁgiﬁbp%%ninistering a candi dat e substance
to a mammal as defined above which has, or which is
susceptible to, coeliac disease and determ ning

wire o ther werssit @rtbes posebiEnbsa part bf thatsscomd dloivapathl i bassed

i-n 't he mapmal , t prevention or, treatnent. of coeliag
RGN RIDE 8h PHiGe PROHE e ke o en gingh dregtsene first
o o . | .

e e s O Do G DS Sfitnged
s égpevele aasinthefm amdusthd\verbulhchandrio cesid soismtinbesty mwder
cultivating a cell described above under conditions

t RARETRR (R 55 PRES: R POYIIRAIAPPEAREIaEs @98 45 Whighthe first flow paths
opt.i I ' ' T :
R BP LKA, LS, SH 882 SEpRL ) Rom e e
t maiis glthe geqohd fiowcth whemnpoisd the sédoad Sibarpainfiom thd fopective
cell with a vector as described above to give a

t e dg@hath.pl ant cel | . The present invention al so

provi des net hods of obtaining a first-generation:
transgenic plant conprising regenerating a transgenic
pPesiérable Whére aitsleqyenit fivst flova pyebaiiecaswitlletersetiad flow path,
above to 9iVe a transgenic plant. The present

i Hieeamgledhleay Ban Ay dogrgess meEe Pistrsabdy lesythan AP deerges.
transgeni c plant seed conprising obtaining a

transgeni c seed froma transgeni c plant obtainable as
desirenhees HbOMBstadittly pbesauer adhéaRtd € vidls deffify td&scond
net hods of obtaining a transgenic progeny plant
c8aprmattng obt ai ni ng a second- generation transgenic
progeny plant froma first-generation transgenic plant
obt ai nabl e by a nethod as descri bed above, and

optdfanly| the elpairon thet dairits gad the wallla@bSning thefRstdlowPdte are
further generations fromthe second-generation progen
pmeveabinwih gisuppaiied .camies s peioesstectiyaleenmingst ragpsetive first flow

. . | .
DA 98 RSATI G gl bt 3Bl A g B A e
desel tehrdtiadpokeERe tiy Rpphited dvdit i on al so provi des

transgenic plants or plant seeds conprising plant
cells as described above. The present invention al so

p I a [ - I ; o

T2 G, M AISRETAE o bR Sl £ b RERHEREP A U Bihrsing

t rRoEgim © @ tanhin@esd cost atdsdongpdexéiyy ahd ot spill dpdvidepdagh pocket
seed or progeny as defined_above. The present )

i AU RStRBIFT AdGspEvicsrestive bW Gathdp pdich; deggsregatiop and any
p LS arvesting a crop product froma
pF@%%&ggggpg%H%hggughy nmet hod descri bed above and
optionally further processing the harvested product.

The present invention -also provides food that

conprises a protein as defined above. BRI EF

DESCRI PTI ON OF THE DRAW NGS The invention is

illustrated by the acconpanying draw ngs i n which:
Figure 1 shows freshly isolated PBMC (peripheral bl ood
nmononucl ear cell) IFNg ELI SPOT responses (vertica

axi s shows spot formng cells per 10d PBMC) to

L y ——m\ e o L



response to individual peptides (10 ng/m) in 6
Coel i ac di sease subjects on day 6 or 7(b). (In

wo paswideal subj ects, ELI SPOT responses to pepPCTI€B82004/002748
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were calculated as a % of response elicited by peptide
12 - as shown by the vertical axis.)Figure 3 shows
PBMC | FNg ELI SPOT responses t®-t TG treated truncations
of A-gliadin 56-75 (0.1 m\V). Bars represent 'the nean (
SEEML p'referﬁedenﬂddanenﬂ,i the aasreiesum dis¢-shapéd withndircunfea¢ntial array
j ect res cal cul at as the, %_of th
g et Sr 61%618 %Cf Rogk %V‘Cﬁ&“ﬂf FSPRdfye f%@ow paths are
I
of Tty mﬁkﬁﬁﬁ?ﬂﬁgﬁ‘%ﬁn%‘% 05y Pl R kbt to dispense
t Teaserwdtediodeslofipewdle firindaianop dpdugtethe Gduihpidde.
i ncl udi ng the sequence, PQPQILPY (SEQ | D NO 4)
(Avgliadln 62-68) (a), and the same peptides w thout

t 4 {:
EREy R, B Shuc oot Bt B 1 st b ook
ea@beafve pbrie@s coplldtaelydtdiras eroSMbecﬁGheﬁ afga dii@ytatedadb af to be
af ter bread was ingested on days ﬁln i ndi vi dua

sdbpeed ©wagly @ﬂ@ﬁl&‘%@%ﬁ@ agd Wéefé ae’é‘@%‘tﬁ whigh velgcity ajgsgpam
the res onse icited by the 17mer, A-gliadin 57-73.)
ngﬂﬁhe S%ﬁ ‘%%gsan1no aci ds that wer e deam dated by
tTG A-gliadin 56- 75 LQLQPFPQPQLPYPQPQSFP (SEQ I D
NO 5) (0.1 mM was incubated with tTG (Soéggln1) at
3 otged, ciccardinguie she me@nhgwenq@mo@@tetls 8 prayedediafdesige Hvd
rified
D A eafash SR O T £ By sy obh ST e A BuRi Retit o
As@ oo a efribPhAfidd 4 petkabédtdifing I@oﬁeoofq%mﬁi@f gntl AnBthpiece
(vertlcal axi s) . Flgure 6 shows the effect of
s tygeght which ¢p QhalE ahinirstregi ediying5i7dopg ofpowddrgthe device further

p%ﬁ%k@ﬁ@ IES%EEjS feﬁ%]%‘)% Pg %Qgrslc'tmg With the mouthpiece,

Qu AR éﬂ?@éﬁ%cﬁﬁﬂﬁe' ﬂ@cﬁ@oﬂhe(sggéar?&l) carrier to the mouthplece
ELQPFPQPELPYPQPES ( SE , and

72),

QugPHRGRELE YioGPaeh (JSE"@“EUINQOZ et(‘EB@)%mlthe WhHSe@ﬂ@@lelthQaﬁrst
dlseas ects on d

AB arEy PR G RO e po en » BEHER oisTEVoN Srnee mes-
r §§o@ﬁﬁﬁeareaFdr93ﬂfa@ed7sosﬁQ%e hadted wakdLRt gocidt ghd @echa
56-75 (0. 1 mV) elicited IFN-g ELI SPOT tesponses in
(a&mﬁﬁ%ﬂaﬂmvﬂ@Bangheﬁnun®§admabﬁleted PBMC. (Bars
represent CD4 depl eted PBMC responses as a % of CD8
depl eted PBMC responses; spot formng cells per
LR {Hlsoﬂayc%e ﬁgﬁ’ Labeg, & @N@%ﬁﬂ@ﬁ@em@é‘ﬁie@ wder indfe p@é]&lt so as to
Subj ect . (b)” PBMC | FNg ELI SPOT responses (spot
f cprcrgrcﬂglvelgl elnlsrtumxﬂ intoothe PBMWRpma father thavcméralyi aptempt tohflush the

t di t LA-.DR
B S AR iy P e Fhoe IS 54
( Qirdir i ol atsﬁ‘ﬁnﬁ&fv‘bérﬁﬁl di'tﬁ?easlqlesthlﬁé ﬁ‘fﬂre?ert& ?%%M@ range of

for HLA-DQ al *0501, bl *0201. Fi gure 8 Shows fect
of0.BalstiOs and n@r@u@fmblpmsth@ range 660.£8t0 @bheFhiapiavales

aci ds i nant epitope. The vertical axis
sHBWQVﬁﬂEBG%%§3£%ﬁ§¥41P%he 3 subjects in relation to
t he i mmunodom nant epitope. Figure 9 shows the

i mmunor eactivity of naturally occurring gliadin
p@pﬂh@t@mr@ hyadnnee ofghe esspoth Sew pmkbtmcgmyu@}oelowﬁ) thairsg flow
caon

(SR R R RS o (e T P ot ftreased. The

t rp%ﬁldﬁ@ BT relftlv@H 8dikdd %f&%eo@@ﬁal afdd%proBuce adAthlIafsh velocity
-Speci fic i munonagneti c bead depl eti on of perlpheral

bl ood nononuclear cells fromtwo coeliac subjects 6
days after commenci ng gl uten chall enge foll owed by
interferon gamma ELI Spot. Agliadin 57-73 QE65

(25ncg/ M), tTGtreated chynotrypsin-di gested gliadin
(100 ncg/ M) or PPD (10 ncg/ M) were used as anti gen.
Flgure 11 shows the optlnal T ceII epltope | engt h.

o A~ I o . o o e — oy g e ge—pe, -



Fi gure 33 shows, for coeliac HLA-DQR/8 subject C08,
gl uten chal l enge i nduced | FNg ELI Spot responses to

wo T@saemwnd dat ed gl i adin peptide pool s. Figure BdI/6Bows/002748
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for coeliac HLA-DQ/ 8 subject CO7, gluten challenge

induced | FNg ELI Spot responses to t TG deani dat ed

gliadin peptide pools.Figure 65 shows, for coeliac
HLA- DQB/ 7 subj ect Cl2, gluten challenge i nduced | FNg
EktrSpotuitable tfomaestng thet ﬁiﬁicbbe aBy qbatvmﬂng thea&immopﬁpd:tlcxﬂtewnh the

pool s. Figure 36 shows r ¢ A-

cﬁtcon@ tletvetwﬂbﬁléﬂtsshsétl 1ﬁ%&%6]% afee Ysﬁ@% cvic,
t e 0

SebFeufeatfsh i o laploBreh e el vl ol
di sease" enconpasses a spectrum of conditions caused

by varﬁlng degrees of gluten senS|t|V|ty including a
séveri ﬁ @pmﬁeﬁtad dbs é\frageqm%»y 3 Smiar adyitages mhes pyedayith a

USRS ESIPL L Pl LR SR i

nment i oned above (in the context of dlagn03|s or
t-her ap i s human. They may have coeliac di sease
( ?qu@mémaph p@ﬁloaéiympmmt%lpn@ rarqyé)eet@aé@%@do%% of the
avin uten free diet
ettt it op L e ol 48 Eodd S P fardf o,
heneer6Rakb@shalirsfasTehe Mrdﬂﬂb’éﬂ @csﬁsys.ewwlqam Q|>f @aldhtfﬁsﬂv pdth are
the last 24 hours before which they had been on a
gbuvatedibetecedilédofand 150%4 of tﬁ@m@atyasm valpiee in theif ovdpath order to
ma t.ibl.e ..o coeli ase, .such as.a
et SEEEE: Pafvtity S Rteds e G o EhaRe gere
' @Qﬂtﬁbtﬂﬁﬁl sidt@afily foShradsiMasiopi th coeliac disease or
possessi ng genes whi ch cause predi sposition to coeliac
dlsease) The agent The agent is typically a peptide,

7. to 50 a no..ac such, as 10
+ ShiGHORP = Sulibly 587 seleshy' deittrst oY wiHe eaacke et iput
' ﬁncﬁ@ FefeYsinSHe dv@raﬁ@eﬁsth&e%%ﬁ%@rﬁ&ﬁ\(m a sERRiéddly high
IS shomﬁ In Table 1 and is the sequence of a
mhmmeﬂﬁebhmamam&nﬁhe glutanate at position 4 of SEQ ID
NG 1 (equivalent to position 9 of SEQID NO2) is
generated by transgl utam nase treatnment of A-gliadin.
Tﬂ?t@%@éﬁrr@é‘m&ﬁluﬁ@tﬁ PeRLiL dfoth&RECHRMHSAPAY forihd biRer side of
NO 2 or -an epitope conpri sing sequence t hat
C drmiew;e snGEQomeshondingwrirter. i1s use) aipatierdtimules through both

oI| 9@?@%&d deriéTS d froma glla ngg%ﬁP%hgm}gﬂmg el of the

ogé‘c‘éﬁ{i Elegf Itﬂs%j é)[ebe[?ﬂ'e@tt@ bﬂrmlﬁ@xﬂnﬁte Fty Tl %Q@taplfnheﬁ&gur for
hus 't heé epitope Tay be a derivative of

pamtlearagerwspr esented by SEQ ID NO 3. Such a deri vat [ ve
istypically a fragnent of the gliadin, or a nutated
derivative of the whole protein or fragnent. Therefore

t Qt%uametqgﬁanatts wﬂﬁvtrp H@ﬁb&lﬂﬁt@ ugee heMaburk BEIHIGBWHBY Snd the
natural I'y occurring wh i adi n protein, and does
natterided lusete Fot ke pasilp dlseensa pmtietryth@ orHan; fngmgg tkeedinlgsto the

SeepbeREbaa i con PLb@RT v o fateghe Butfidve

'\l@ulrﬂona%bbﬁbﬁ%p e fYal bfe@ﬁtrb Hﬁ)p( §hth|d)beQ<5WP@t[ thisAdaky Jan inlet
w th transglut@am nase, i. 2, 3 or nore

g lpottiomi coekl s vidediweh atcoosgtsmt@malt asen ¢fi i dinch g bypaes second

bstitution within SEQ I 1 hzfra nment s o
ozsvrpmwﬁﬁemaaert SRR AR 5 s D gy & Do 25%
pQﬁi {hb B8Ry ﬁé}&, 9v1t¥1(§ttcl%8p6v9de¥ For a6he]tltﬁy°adzﬁt e 1§l dr@oﬂ\@tﬁd be
shown in Tabl'é 1. Typically such fragments w
recognised by T cells to at |east the sane extent that
the peptides represented by SEQID NO 1 or 2 are
recogni sed in any of the assays described herein using
sanpl es from coeliac di sease patients. Additionally,
the agent may be the peptide represented by any of SEQ
ID NCS: 18 22, 31 36 39 44 and 46 or a proteln

- o o o - o a o NN~ 1 P~



any of the prograns nentioned herein).
Transgl utam nase is coonmercially available (e.g. Sigma

wa 28308654 Tabl e 4 provides a few exanpl es of sPCT/@BR@4/002748
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( iay®k abhibdedity xﬁlﬁﬁlﬂmﬁ

equi val ent sequences. The agent which is an anal ogue is
capabl e of being recogni sed by a TCR whi ch recogni ses
(i) or (ii). Therefore generallty when the anal ogue is
added to T cells in the presence of (i) or (ii),

t pruividekd withed sross-sectienad ameerﬁ ¢enmttogethemvitige hypmesaennd figw

ceII APC) (.such as any the APCs nt | oned h ereinl,
ARG GRS DDRGHORA. BEOGH b CRER BHGEN RLRIArPLYs.

' O? coﬁ & ﬁgﬂﬁé?ﬁiﬂgv esazge Q goscsﬁﬂg’ﬂdea IWefeHe& b en{ehf ﬁas an
i n such’a system e ana ue nmay be one whic

c amalploa:m]fofhbpmbbcnmtém é mhiaRwithiacbcond cﬂogmeﬂ;lemuﬁm)lmmross-
(ii). Such blndlpg can he tested by standard

t ashianal gese of Sew’, Tewdiingdn 2p@iq 01%ted from T cel I s

whi ch have been shown to recognise (i) or (ii) (e.g.
usi ng the nmethod of the invention). Denonstration of

't Refebiimtiomgat 2t (1 ot aegotBpdnging eavlikss itoeiti bb InefedslmmS

by - detern1n|ng whet her the TCRs |nh|b|t t he blndlng .
t Hepaitat By ike erosseestinsl el s Hatnd e 0 PRIWash] 4ynand bo0%

. ﬂg hggfrixlgllesp Erg?? g tlél?al tull% ?f(l)? ltk?el%ﬂrmﬁéw %ﬁl}{ﬂ}'} he gross

Hi&stiD# Jardall C5 UCandIT,| sﬁbhl,llb lb& betiveah 120%dind QOG%Sﬁ\jhe smallest
Typical ly t he analogue inhibits the binding of (i)
gla)poesket( |Th}‘:

th
! Sofinrd dad i srepebutOE PRI R Ps Sl BERARE.
b'sml&ﬁ%ﬁ@ﬁ&p%&@@b@ﬁ@ﬁﬁ&@&&@&@s with (i) or (ii)
for binding to the T cells for use in the above

bi ndi ng experinents can be isolated frompatients with

! di f h f the
EEROR BrERRT R RITSHE Brhel BRHE Ry AL s sblf pa sopat o
0fr feBehan #lap GiiBe FRYItIPOSBe BRidnh eTBAWR0I8 Presiure @fop(due)to
and thus typically the anal ogue binds to the same MHC

c iniglation thenloeours ecrt)6$ byt Brangd B@rpﬂohgpevetﬁom@la@mm BQ2
t
LB Gp Teps gyt A lopiy B p 8 REPRE” 4

nftﬁeb@@lésﬁﬁ at T@@d@ﬁmuﬁﬁlaﬁohslf the
typically a péptid Tt have honnlogy with (i)

( imopthpieepiicshiabgd mtcameatb@ aif @@/@mm waiylamiprieiasy Al Flie tse pofa

Ieas 80 90% 95% r.99

(A5 o ghaense Angiectbiraly 551 bgr 4 Iorety Bl Pasinle Biemuse e

( %kt%ghr@%t g0 68bEILR thepabdirdin théigoatatieg ifral g@lﬁe 4it Yelocity
(i), of across the regi on whi ch contacts the TCR

oﬂnbuyuﬁwmhdﬁwmcﬁnmlecule) conti guous ani no aci ds.

Met hods of measuring protein honology are well known

inthe art and it will be understood by those of

SkKink |r!1tﬂ) e t@Dtseishﬁé rdtid Jrhg ﬂéﬁz@rﬁgeﬂﬁfoﬁﬁl‘ﬂﬁ@%%)asmmh@mcket

Is calculated on the baS|s of amno acid i entity

(sonetines referred to as "hard honol ogy"). For

nple t.he P ka rovi.des the BESTF
u@éﬁ hlbe ATERS él axecgﬁ gla(? %X{eéalﬂfz es1stan6e an %9[?61? "Lt to
u&w@;uwmﬁakﬁ@&ﬂmhhnsettlngs) (Devereux et al (1984)
Nucl ei ¢ Aci ds Research 12, p387-395). The PILEUP and
BLAST al gorithns can be used to cal cul ate honol ogy or

S 5Pt i R RSt E S G b T on SR o agpropimacey
( &%ﬁ%;m %oé@ts ¥Rlg \%@Jrge%%f%? oxiMak 8¢ Bohm® Sachp&tioalpreferably
(199 Bi ol” 215: 403 Sof t ware for perforning

BLAST anal yses is publicly avai | abl e t hrough the

Nati onal Center for Biotechnology Information on the
worl d wi de web through the internet at, for exanple,
"wWww. ncbi . nl mni h.gov/". This algorithminvolves first
i dentifying high scoring sequence pair (HSPs) by
|dent|fy|ng short mords of Iength VV|n the query

o oy o, T . o



bet ween two sequences; see e.g., Karlin and Altschul
(1993) Proc. Natl. Acad. ScL USA 90: 5873-5787. One

wore@s00xwsof simlarity provided by the BLAST aPQDGBRIVI002748
is the smallest sum probability (P(N)), which provides
an indication of the probability by which a match
bet ween two nucl eotide or am+#8e acid sequenceswoul d
occur by chance. For exanple, a sequence i-s considered
Sihid 4 afosd-Secabril Afth of Beweee @ Onfm’tdid 19 Palch’e slorspiaferably between
probabglité in comparison of the first sequence to the
sédona” geq8i®e i s | ess than about 1, preferably |ess
t han about 0.1, nore preferably | ess than about 0.01,
and nost preferably | ess than about 0.001. The
hame kQEiessciegPidcten RRakogdesbd V@wedd 307, dhd DY, dfienared which,
or (ii) by 1, 2, 3, 4, 5, 6, 7, 8 or nore nutations

5 ( Wi tbtnermel rags b mhilatiar wies and gplemes MsoGdes apsdnble bigh) .

- These. mut ati on be measured across any of the
r¥§$8W%mﬁ§ﬁ?ﬁgﬁggﬁg%%gg*in relation to cal cul ating
honol ogy. The substitutions are preferably

‘.conservative' . These are defined accordigf.to the
f Giguon HY) akthe eccompanpngdiagdngsnllystrates Hreeprblened cioss sggiions for

second columm,and preferaply, in.the same line . int
© FpREeLBF GO AR N SR SE PE e Epm R sty ared B for the
10 Tlﬁg;}b&?hb% it B reainARLAS bAE | the bi@mARAIrO@UECtRInal 4462 D for the
e val ent positions to amno acids in (i) or (ii)
t patket Antwris bpprexitatdly hdinng anth theMa@binst dlow patlperoas gectional
resp%gsible for t?g recognition by the TCR are the
sarid Hois BPoxiel Lo Q8™ Ty pi cal |y the anal ogue peptide’
conpri ses one or nore nodifications, which may be
natural post-translation nodifications or artificial
nmedichidorat tb ahs preddne invertidn, thetd is alsopyovpdeovd dhvica fohdspeosing
noi et. typically by substitution of a hydrogen, e.g, .
15 o#ndawé desesn @f POwtherHTO4R regRCCANF ﬁe?rl(e&ééf‘awa, ngift‘}?y %&rdevwe
hald 4 Sir9ort iU ﬂ?&-skﬁﬁ&f‘&rﬁ&s,%ﬁp @ﬁé’-gﬁzﬁ)teg cRr@taving at
Typi cal ythe nodificatioh is present on the Nor C
t égasi sHesubstheiatin plaogfstreide snofape haytgomenoulanarray of cavities in
it ek e e AR AL o e
i ds. | ) . C o
el X o
20 apiypyreed the wairicheabant 4 substangallp-coamancaxig b thoullipéece through

anal.ogue typically has a shape, size, flexibi]ity.or
eIV@EQHTSHP@)(%%?WS&G%FP%Wn% H‘é‘%“sf fi%?{%fﬁffﬂe&w 1%%41 Sr

: N e . Cvat | . c
P bl b S oy ol oyl ke
prsopeirfedcaitier asd mgintbdns mgeiencs fof rddEQgl the bidridr miati@e to the

or_.any . of the other peptides ntioned herein;. and

n&¥sPEIsingmechepismesh @8 to lebf?rf@%@d‘?wf?@se@rf@%ﬁﬁﬁaﬁa gockets.
n5is or mmcs (i) or (ii) bound to a MHC class ||

nol ecule. 2, 3, 4 or nore of such conpl exes nay be

askhicirsdngement phovide anexeanbly cbmeact ahd effeicanpheolisildige and
bi otin/streptavi din pbaseqd system .i i ch. typical.
5 depegiinest BRETRHON ERSGRF SUPRIES ) Wkl B8P EP g s Eigtin can be
st o ) Thi ool v cal i qhi BiltSive
C S o TR g BB A B R ot o Syl
a bTER each @fithéibpokyketstin dihe with shpedisfensing orechan@ncadpineystream

- The anal ogue is typicalgﬁ an anti body or a fragnment of

30 o AORFRTINERA WSS Eh g NPt NECSor  (Fab) 2  fragment. The
anal ogue may be i mmobilised on a solid support,
particul arly an anal ogue that mm cs peptide bound to
a MHC nol ecul e. The anal ogue is typically designed by
conmput ati onal neans and then synt hesi sed usi ng net hods
known in the art. Alternatively the anal ogue can be
selected froma library of conmpounds. The library may
be a conbinatorial library or a display library, such
as a phage display library. The library of conpounds

r



present on T cells. Any suitable assay nentioned
herein can be used to identify the anal ogue. In one

wenimsadrsent this nethod is carried out in vi vOPCEEB2004/002748
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nmenti oned above preferred anal ogues are reeognised to
at- | east the sanme extent as the peptide SEQ I D NO 2,

and so the nethod may be usedS o0 identify anal ogues

whi ch are reeognised to this extent. In one enbodi nent

t Mae artigetheapegartesssd dedoajunttinmgitivhetfbeures dessritledatoge and is
substance is able to inhibit the recognition of an '
e prEtisplarly efeqie IS e88a. i nhi bition of recognition

i ndicating that the-substance is an anal ogue. The

agent may be a product conprising at least 2, 5, 10 or

2 Qrefgably sbedwededonieutiby difpensing bf powder (fronk pne dBgpidadatdieys, the
the conposition conprises epitopes of the invention

( rdesigaimeghaniim §eRPBHl948 Yoirtedotipf Jaet @ptierg Felatiyedq the

such as an . the species or variety of or types of

gﬁ% 8$§5ﬁ%%*%%%éd herein. Preferred conpositions

conprise at | east one epitope of the invention, or
e%givaFent anal ogue, fromall of the gliadins present

i ho eibpr whrdshwherp @eweer i dispenspd fromppelirsi Gffe AOWEpIEWH alsgrbe
fr,om 2 4.0r Nore. 0 he eci At | erein.. .
(SRR s ot bsedBi Gisg peib mp B u e o RS ot st s
WeRAts, siMBrly,NaEfefibly, Batsee@bshsbdutive @Bb&king BTBswdtMeom the
agent may be nonovalent or nultivalent. D agnosis As
metter ofivnal edstiere, theindesing oxcksnisgl agnersbls tefotalgdoth of said
inventiq@.na%tge based on Bhe detection of T cells

t FHEEETRAMY IO, the JERESEE M det ecti on of anti bodi es
that recognise the agent. The T cells that recognise

the agent in the nethod (which includes the use
merdferablydthe dpe)singrreecemsm af dperablectel relsaselppwdenirempepatsket of
pre-sensitised in.vivo to.glijadin..As nti oned above

5 GRS B G engle imaee R P FPRcHiG BoR Bt SPRTRIEEE Vbe
present in the peripheral blood.In the nethod the T

cells can"be contacted with the agent in vitro or in

v ilv othemwdrdd gpaswder id digpenteelt fivem therpe cletadlal fgstrdiscogdialse powder is
t he age can b erforned..in vitro or jn vivo.. Thus

¢ AEPSRGE o fanoasRebsiueot Hutiry lfie g e o Rkt Hisier
oﬁisﬁérﬁg@ B8 dth _@fé&é GG ARGANE TR WRARG diftthieh&iaments to
agents are provided for similtaneous, separate or

s bgadministdredisimuitmesusli vathmet the chediThmerits comning antasphied until
Is typically carried out ip agueous solution into
WHPRRCiRE belur o indecgichiine the BHZGIRR PIRReS 11 al 9o

conprise the T cells (and in certain enbodi nents the

APCs di scussed below). The term'contacting as used

h @refemblynidie nbebammwota isrpetahle tp alispense Inzadicemiest faom @ pogket led each
sglutiqg. DetFrnination of whether the T cells

r EEG G E ¢ WEYagent is generally acconplished by
detecting a change in the state of the T cells in the

presence of the agent or detemiining whether the T
c élense, hiavidg rdteted gandiscs Then epprap@at pogtien with en yaeraned pycket

TOLRE G R R Grd e sbERRh Ry e

statgtipmy be neasured inside (e.g. change in

intracel lul ar expression of proteins) or outside (e.g.
detection of secreted substances) the T cells. The
change in state of the T cell may be the start of or
increase in secretion of a substance fromthe T cell
such as a cytokine, especially IFNNg , IL-2 or TNF-a.
Determ nation of IFN-g secretion is particularly
preferred. The substance can typically be detected by
allowng it to bind to a specific binding agent and
then neasuring the presence of the specific binding
agent / subst ance conpl ex. The specific binding agent is
typically an anti body, such as polyclonal or

nonocl onal anti bodi es. Antibodies to cytokines are

o .



cell is bound by a first IFN-g specific antibody that
is immobilised on a solid support. The bound IFN-g is

w0 b@s/oastect ed usi ng a second | FN-g speci fi c aptT/b8ay4/002748
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which is labelled with a detectable | abel. Such a

| abel | ed anti body can be obtai ned from MABTECH

(St ockhol m Sweden). Qther del@ctable | abel s which can
be used are discussed bel ow. The change in state of

t Adtehatiedly, thdrdibpenaing eechadssumeyl beraperhlde tdeldane paades fiom a

t he upt ake of substances .the T cell, such as the

upe iebofpne Hyhs eATHers ?Qfﬁéhag%gﬁgﬁeﬁ 1A Teleare PonyT famarpocket of
i per [ [ the T cells, or proliferation
o%tﬁ@%fgﬁéﬁ {agr?er%i;&gnl{é;ag%g.e in cell surface markers on

‘the T cell. In one enbodi nent the change of state is

detected by neasuring the change in the intracel | ul ar :
elipissaH A USer RcRASIASter i diSiREeRhPRarmAgsuticRly myaediately one

[

AR BB OLSREANl ARE S2E CBKLDE gmen
deherb ¢ difftyent aRtiRGhemg atch@ministb@de abérnbiely aftec predetotrhined
noirety “t hat - bi nds the expressed proteins in a specific
nBeFRsls Of HEmew yomayae exarsplsor steredd empqyed ropld beglispgnsed dpm

cytonpetr n_one & o
CEARIEL bl g PSR ol R oflep B Wi e s
Hh %R EtironiO@B3tructike phlmicsatyyieasd: | Bxapipés @filongrctifiebeta-
surface of an antigen presenting cell (APC).. However

: @‘mng egaAPIBY picrteroifemciude

it hout the need ta al so bi ecul e.

AP n PIERE RS el P B RE T n e
nmet hod are taken fromthe individual in a bl ood
siggle, al t hough ot her types of sanples which contain
TInslekd, she imhalptéon dayire cPhld melwgs thregmwy mose digeretichlihag arorg
to the say_or be pr.ocess first., Typical l.y.the
rotB e clmrr e AR R it g gt
e xRN\l ¥hiBinged sOW folfispeddel sralidt¥rmlilgl maiHRk 6 ddkes
diluted from 1.5 to 100 foléi for exanple 2 to 50 or
5fiom @@ dissl etfoFhedpimstearsgiadpseripoctbeaptlies disgepar at i on of
conmponents of the sanple. Typically nononucl ear cells
(MCs) are separated fromthe sanples. The MCs wi ||
C R S PeitRiinhet8 | ths mBAAnARGRay dbperdble fohlehRifoofliet FEm a
APCs present in the separated MCs can present 'the
pepthetief ome ¢anmerfind &lohsa poakenpihp ethee pdsoidi srmpecutiviely. T
cells, such as only CD4 T cells, can be purified from
the sanple. "PBMCs, MCs and T cells can be separated
f 5e8R 4 BRtABRILE be SidA0vRRAROpSINES oF IR0l k&S isdihkaled together
such as those described in Lalvani et al (1997) J.
Erpconvecitivél86, p859-865. In one enbodinent, the T
cells used in the assay are in the form of unprocessed
or diluted sanples, or are freshly isolated T cells
( QUEiRSndy b f18vilied WitRwh besdilt Mist Siepad edriMeTeectRBNCS)
which areused directly ex vivo, i.e. they are not
cgbntaining dosider ef biferegt medigrmients he net hod. Thus the T
cell s have not been restinulated in an antigen
specific manner in vitro. However the T cells can be
C gitsUniedhs PRIRERIoHERabok 8 dif%aith&lidamehtiao bk Axpated Gbm the
one or nore of the agents, and generally al so
exggedodse. growt h pronoting cytokires. During cul turing
the agent(s) are typically present on the surface of
APCs, such as the APC used in the nethod.
Pre-culturing of the T cells may |lead to an increase
in the sensitivity of the nmethod. Thus the T cells can
be converted into cell lines, such as short term cel
lines (for exanple as described in Gta et al (1990)
Nat ure 346, pl83-187). The APC that is typically
present in the nmethod nay be fromthe sane individua
as the T cell or froma different host. The APC may be
a naturally occurring APC or an artificial APC The

AN~ " . o .



in the formof MCs. Wen agents that can be recogni sed
by the T cell wi thout the need for presentation by

WQO\R@S/000684 used t hen APCs are not required. AnaPOnGB2004/002748
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which mimc the original (i) or (ii) bound to a VMHC.

nol ecul e are an exanple of such an agent. In one

enbodi ment the agent is providitd to the APC in the
absence of the T cell. The APC is then provided to the
T Peefbtablyt hgtiveed ¢opsedutive dispinsigg af poweet, the ipleamgmiechigsm is
agent., on its surface., The peptide may have been taken

A BB de e SReeT S PP aR Rlh DSRIPEY FBF e CPRRBH up
OREGib i fE FEG BndMHE R o BE@E4RGs! NSi de the APC. The
diration for which the agent is contacted with the T
cells will vary depending on the nmethod used for
determ ni ng recognjtion of the peptjde. Typically 105
£ &0 S WBregr L dBISyIng Facchiiens SAsn _ oyensdl & qgriers
CREeRn %@ﬂsecdtﬁe?%@ké%@%ﬁﬂm Sth&GHer 'rénﬁgsdﬁgerg rgctly
to the assay I1ts concentration is froml to

103ng/ M, preferably 0.5 to 50ng/m or 1 to | Org/n.
TﬁgicaFly_the length of time for which the T cells are

i TG IRPENgG RIrheHEn Apd Hie Rdexme pschagiyn mey fggftiaer be operable to

pr r [ I MO It
naEb B oyl a0 o B P R R Rl el o |

| dipeising pofwdee fivind ckas oflRieloohet f stid SattlersThe

determ nation of the recognition of the agent by the T
cells may be done by neasuring the binding of the:

agent 1 hj : ' [
et P bt £ hBoflel ol R b Ve JHE it of
Tyl @adidry oftodIdest paltoh. bi nd the agent can be sorted
based on this binding, for exanple using a FACS

machi ne. The presence of T cells that recogni se the

agen i 1.l .be dee to o r: i fre of. -
carrydlly o B uERATRORLBIGHRHY i o BB FUERE P hispensing
v aldixgdual BSseh bEAOKONE rod redpdotige peoiRardfenard the 88lidcSinélsding a
generally 17in 106 to 1 in_ 103, and therefore whether
ofirsh 8¢ pRokiefos 8 iirs gaciel haying fasiandisgeandesidsesuitaers @ppasite each

cel,l s can be_.determ ned, The determ nati of. the T

BT Ao Sore Th B et Brhaf s o st vding
MElRset Etkdith tived M9t side/RirSad, la)firkthRo @@e Renib®r AAPRABIleSHRERN and
to the host and then a response which indicates

r 8way APmi tbe sesbnd hige ayféase ofrayunneories sy carier Tteveenye rrtracted and

TR S Buiet STl ST R S ERL ) SRS e el el
t REthaé Sdcdfd QlidetshEadkdm suppetidiBrie bekedh A6kt pbsitiieand a
site with the aid of a plaster or dressin

Abtimed apsitien, yvhersin thyeam merpbds dahg fiish cam eyigaseiyr engeging with
suc S _hy injection t _can 1 hi ster

oS tNatidh g Skt BB R B Pt Y

t gediibOtiehe Phineh pbaven hees e gﬁbdger dehbarafon el reirfcted
acids). EP-A- 0693 119 describes techni ques that can

t ppiiden jo/thp extgadad ROSILIREIEP A% &t RiESStURONABRyRcondryige sufacg of a
fr to 1000 . t 0
opigoied s <R o g L B AT R Skt R, e ke
efidhment a product can be adm nistered which is
capabl e of providing the agent in vivo. Thus a

pol ynucl eoti de capabl e of expressi'ng the agent can be
adm,nj red, tvpicaldy.j Of -t : ' .
ABoUl FhP et e AR P SRR hERidua
pgbmém&&ﬁ@f. thhRiceal themittasnag ¥ pedviddiewith a relatively large
characteristics of the pol ynucl eotide provided by the

i nvention which is discussed below. The agent is
expressed fromthe polynucleotide in vivo. Typically
from0.001 to 1000 ng, for exanple fromO0.01 to 100 ngy
or 0.1 to 10 ng of polynucleotide is adm nistered.
Recognition of the agent administered to the skinis
typically indicated by the occurrence of inflammtion

o, " e Y



the invention (as nmeasured using any of the binding
assays di scussed above) and cause tolerisation of the

wa2oslob2éshat carries the TCR  Such agents, optPCI&BR4/002748

in association with a carrier, can therefore be used

~to prevent or treat coeliac di sease. General ly
__tolerisation can be caused byl2he sanme peptides whi ch
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can (after being recogni sed by the TCR) cause antigen
s peoiht of davratehigbal, siacd ihid it gerefallytparalleltelthe glanedt tas carrier,
any such activity menti oned herein, e.qg. secretlon of
cgfmw%@} taksaléwxa@m spacau b theSPBE tigngs FosveThie ibis ege
t

AU R ol TRIRE YO T B PR proder
f &m@g)er tthedukepfs giveh ad@ﬂcrb nychaidal Rxayitagp b dbpBathlisplelting of the
I Mune system In the case of a T cell epitope this
cRAVBEr e sagcks; it elrtiviely spsvgnd srellgaairaliesh ng of T cells
that recognise the epitope. Thus T cell activity (for
exanpl e as neasured in suitable assays nentioned

heragmblyl the dEFDORSBet BB LRL&APRIphOT €A R8G®Garrier having
Tol-erisation of an anti body response neans that a

d érﬁt end exfondrpide sur@ﬁe%mmsm gach mheno@;ﬁrta@ of heviigsiie @é@h
o BB SR 0 3R O R e DR s AL B e

C QM A an@lsBedpAQMTiedbbind @ipgeged whe @'esfa@dtw@ &@d’éﬁﬂ @ide Burfaces
Yoshida et al. din. |munol. InnunoEﬂtho

2 Gingldcli 0ther ja seqmdrpaedgsr neetbeNpyeab pwalldmmﬁ away fiom, the
370-6 997 andWei ner et al.. Res

s 54504 S rFioo HTR PR Ied reeP e BB pARBLY £grogfed and an
adiefd 3t Jodtio B NwE&Bin SRUSHEn FghBEr 188hisedbnd TebuABcdoRbngaging
nasal or intraperitoneal. Tolerisation may also be
audthrihe seshed pmdgeldeﬂdbﬂrtsudﬂ ibet hevearsgt oEthe gammeember from the

present.i ng pepti tlcular ucts

P ERE PP e bR i P S b PREEG Hrpes Bon B Foiracted
( EHHQ&& {J @B eh@ﬁ‘ﬁed 03 RicRQHRE | sshifp®naERLInd Qdd Hfface of a
i ndi vi dual. "Such products include cytokines, such as

C yupploirteé sedohd tadfray end owwatily rupspoe tiedfirfididginglsheet of H@F- b
or IL- 1g Products or agent may be adm nistered at a
dSEPOriRA PRI SALE o] er i sati on. The invention provides a
protein that conprises a sequence able to act as an
antagonist of the T cell (which T cell recognises the
afretitiy waBulohsaprectdeamisgeanc: ahehedivr agernndtcarreanFattiswmbes,
used to prevent or, treat coeliac . di sease

 Ficagiebiass e aghipsd Mg oBbeRels Fim Aimber B dispensing from
r %éﬁ’iq{ﬁﬁ tMcanigr ! ?@9&% mmte rbeve@%ﬁ'ﬁféﬂt! Jﬁtlts %@shsspfa&e

CR of t%e T ce i enérally in the formof a conpl ex
mnth HLA- DQ2 or -D@B) but instead of cau3|ng nor mal

ctianal activati us an_ abnor ma n to be
oD 4 e st h o e R P PALT T A 6 ey A game
CagGAHRes WD Pfe?é%?lﬁys thd BevicetBitherlifc A &n AREL R ?%’f‘ééhamsm for
function activ In response to recognifion of
amoopig tbp &rst aypsecand wp@srtsreeé@w dal tktgﬁrarwldgmmd lpiredger
assay mentioned he
SR s 20 et St il RaR o e T b heReer
ofndMiGror ocessi ng and presentati on pat hway, such as an
IWHC nol ecul e (typically HLA-DQ@ or -D@). Thus the
ant agoni st may bind HLA-DQ@ or -D@ (and thus be a

p |de r sent.ed b hi MHC nol ecul e)., . uch a

e B adrit SRS RAEry OV g P BL P Rb s
Ofdlsﬁé’ré%lgﬂﬁe&%@‘ﬂotﬂﬂ%mrﬁ&ﬁhﬂﬁ@&%"’“ inthe art. In one
enbodi ment the antagoni st 1s a honol ogue of the

epi topes nenti oned above and nay have any of the
sequence, binding or other properties of the agent
(particularly anal ogues). The antagonists typically
differ fromany of the above epitopes (which are
capabl e of causing a normal antigen specific function
|n the T ceII) by 1 2 3 4 or nore. nutatlons (each

o - s R 4 a oy



substance is an antagonist. In one enbodi nent, the
ant agoni sts (i ncludi ng conbi nati ons of antagonists to

w@2@anoiesul ar epitope) or tolerising (T cell aPdI/GB2004/002748
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anti body tolerising) agents are present in a.
conposition conprising at least 2, 4, 6 or nore

ant agoni sts or agents which e&hi-agoni se or tolerise to
di fferent epitopes of the invention, for exanple to

t Resferabihj thaindexisg afeckmisiol aﬁmgeﬁcsustsmdt ahithvemeiof the ﬂrst and
relation to the agents which are a product conpris

néfcend ﬁ%ﬁﬁlg@fn‘@e@%% aligned withaisiesnegtivieacke's the atlsned §het iﬁréfrﬁnd
| g %a@ Pﬁodgeroéexﬁ st snﬁ’icﬁe%ed ltxggendlj %ﬁﬁ\ga p%?:k%g,%ﬁe%bﬁqnovement

Srnventi on pFov es a ter
Wbﬁ‘fhﬁ @hmandEHEP @Shd the Rest fodiigreddl tBe pfimedpsditih @Q&isloal}/ one of
di sease conprising detecting the presence of a protein
sémfemd\amoaaﬁ predacapapbers 4 Ob’fé‘fﬂﬁ y mredigei theifingy ligding sheet of

ans uta nase uence r|S|ng t he agent
%F @gqpﬁg%ﬁﬁggﬁﬁﬁgﬁmfg ﬁntransglutantnase
act|V|ty nay be a human intestinal transglutantnase

activity). Typically this is performed by using a
bimthisrgayasklzopghihewne meamberss eroyedui thisasaasy fo5 eadheuse, the

se uence i n a eci fic nmanner i f act th the
S8¢ Peam ARt DAt ish (R Mg o ghir i
ﬁp&ﬁéd fo? adakRelae dsdrdns 886 nlothbes Cﬁéxteﬁﬂhgleishﬁle@ﬁﬁé enge
he agent. Such a noiety may be any suitable

snieaibaxns etﬂt alrle twmmanockﬁbﬁbarﬁﬂé-)ir Pfithe canied. h’@aeat this iamd

o heSa Re et B Rense e i B BxbF onea

herein). In one enbodi ment, the conposition is
contacted with at least 2, 5, 10 or nore antibodies
Whiaféralely eths paw infenbef srmeypablo Tp% digdctiph eowardemtd ayveyfframthe

different gliadips, f 1 bodi
cHEEH & bt Coghhe HporRE LERADY HPRORLTG SG Pgpabes the
\Ml%?l%ﬁ 554 FRRQNE sécBnH ?t(ﬂbblorﬁeths’erélﬁea'ﬁtn%dotfet\b&% redpesite Rfekets,

are”a ‘product mprising nore than one
suhytaate! thhancambsi ftan thetrggipositiby tct:tbnmmésposmon and the
material froma plant th esses | i,adi n
i éeSE]é’B% sp%agsme@aquh%@th%%[ the ifsh P%f@ﬁgg%ﬂd(? ok memies %{ﬁ% the
OE? ?Jlﬂrt]%géxﬁ Macglc%t% IR Q)@?rga RS B @Econ@éﬂ;@&ﬁcer members ‘
a 'ant part, such as a harve
p ta)ahm the( @I@Spt&ﬂﬁ@)secdﬂulendwaudaceatndnhq cdye membee®sednoved
products of the plant ter é % n .. such product
TN B CREFSIORYING Sile A B last@fl <088 CHE88- ¢ hat
conprises the glladln The processing of food materi al
and testing in suitable binding assays is routine, for
eXanylfer ensh nENdf the edhn inreniber, chkeh dady stﬂfathmﬁhasn&gmjnst a
Chem | um n.

3, 189- 1998 Blnd
dEPEFPPRUPS Sﬁnafe“%ehdﬁﬁtjg S(PRRPIED SB Byt 2 second

s YR wﬂh?o%%él?ﬂl @e th di
gﬁ%&é@?@%ibgﬁ%h%f) elther or b h substsancgs th%\corres}jOn ne

¢ bangesfhagposuld herdilhygsausuihh cas nwmipets:t mose:myrfr@hahfg eecond
The bi ndi ng assay format nay be a 'band shift' system
Tﬁﬁ§SV£W€Ives det er mi ni ng whet her the presence of one
substance (such as a candi date substance) advances or
retards the progress of the other substance during ge
elle dtis wpy on eSecs, boT]ln earfi ounfaes mmrlme &0 mommfmt of g grodger
bi ndi_ ng. et hod ernm.nes t.he o
: TSR LoR S aich’s SRS SRS BTG T Rt 159e PR 2gphirely
E1H§B§§ to an agent which is known to bind the other
stan such as a specific antibody. Miutant gliadin
protelns The invention provides a gliadin protein in
whi ch an epi tope sequence of the invention, or
sequence which can be nodified by a transgl utam nase
to provide such a sequence has been nutated so that it
no | onger causes, or is recognised by, a T cel
response that recognlses the epltope In thi s cont ext

T . o N a o —— e p—



t herefore show no or reduced recognition in any of the
assays nentioned herein in relation to the diagnostic

WwW@spsoossof the invention. The nutation may bePGHEBRI04/002748

nore del etions, additions or substitutions of length 1
to 3, 4to6, 6to 10, 11 to 15 or nore in the ‘
epi tope, for exanpl e across sdduence SEQ ID NO 2 or
across any of SEQ ID NOS: 18-22, 31-36, 39-44, and 46;
orPraferabdis tlecpaimabmbérss posided bn aRredieg abinpert heveableanpart of
gljadin has at |least one nutation in the sequence SEQ
&mdeﬁmgﬁegbaéts&red mutation is at position 65 in
A-gliadin (or in an-equivalent position in other
gliadins). Typically the naturally occurring glutam ne
atIntthis svapois istriod Redessasyfos hivkertte dperatesine separbfeeacfaiior® Actuating
acids shown in Table 3, preferably. to histidine,
t yth% devigs torpaHstthe paih mempey Wone gireftionavill primerthe devige so as to
Séaﬁﬁ%ef'&ds? %F hg&&er% Bhﬁcrlt?o\ﬁ aqfasthéﬁs ?{cvgngﬁtto?ttﬁeo&m member

IOﬂS In any sequences

d i bsc}u &S@ﬁre@ﬁj‘cﬁi‘tﬁh will irdlex @plebsdPa@e @ftha c@ﬂrieﬁéCheﬁﬂ}pﬁ)@bﬁitﬂer pocket

whi-ch epitope is an epitope of the invention, to
dexfpewder torhe dispenpsedly of the gliadin protein to cause
coeliac disease. In one enbodi nent the nutated
sequence is able to act. as an antagonist. Thus the

10 | eeftdbBN tHe iR SmehRiifh & dirdnBed such ARt | RS tid HeicHtdREEnd
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which is able to bind to a T cell receptor which T
c élatﬂqf%}@é/ptb@in indersg mastad] of theiieprecove paskets,the Aitst end second

uen lLe.to ca oni sm_of
car ¥ R ATE 65 ol SRR B S e B hence
i frp\f@haé ARisAh&OtoRhOENEaE o Phe tah RfemdeE.Ch. are fragnents
t he above nutant gliadin proteins, which are at
| east 15 amno acids long (e.g. at least 30, 60, 100,

¢ P AP R roh Sotirs B o080k S0er i e Mt e SR BRI the Gariers
alhald bden@ised DRI @b adids bFelR efyREQHN tBEEker APYoRled WEh a

mut ant proteins (including fragnments) nentioned herein

rrmjnysat:aé teedbaqghr ds emttlculnr titthecomendificult deri theyugar 6o gions the priming
he I|a |ns of

A BteE P A R GUES SRS Py B B Doy gSt Members.

mutated gliadin protein |s typlcally froma

gr am naceous nonocotyl edon, such as a plant of genus

Trhrefernbly, the. cgm mérelr inahydes abalohgate flexibls nembier haviimgafinst and

The protein is typical. an a, ab, b, g or wgliadin.
TRE G firtody BoRR R a0 (s The i nvent | on

al so provides a kit for carrying out the nethod
conprising one or nore agents and optionally a neans
tdndesecmchmitbcagmmﬂﬁmnh@tnnhen@gehtapgnmnefﬁtcamWeﬁom

< 6 oS Ligenl B G PAE BBt PO R®oy e

the neans to detect recognition allows or aids
detecti on based on the techni ques di scussed above.
THuefetahdy, tbea”nrst qaaysuaﬁwmwdérettectchmd ofm surgagh sitchdlee at least one
secr et ed
© et BT R ePHEE SR SEEARED BisRRieA FoRT by Hove.
for the substance, such as an anti body. The noiety is
typically specific for IFN-g . The npiety is typically

i s wiag,etray powdsowilldos inspréare withitheintrsfane betvaen tittcam

3 St ghd RS ol e g ARE Sptivian PTOLRe ifbesB -

of substance/nnlety conplex are fornmed on the support,
each spot representing a T cell which is secreting the
substance. Quantifying the spots, and typically
conparing against a control, allows determ nation of
recognition of the agent. The kit may al so conprise a
neans to detect the substance/ noiety conplex. A

det ect abl e change nay occur in the noiety itself after
blndlng the substance such as a coIour change

Al . o S -, o, g,



phar maceuti cal conposition. The kit may al so conprise
controls, such as positive or negative controls. The

w@emsniaees control may all ow the detection systROT/GB209a/002748
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tested. Thus the positive control typically mmcs
recognition of the agent in any of the above nethods.
Typically in the kits desi gnetibt o deterni ne
recognition in vitro the positive control is a
cPrefkiably, theetvibeiskbi usdesitlgeedert bavded e tcavitiesvowted from
recogni tion of the agent the positive control may be

aRePEEetyousl Blesbrtveemide ird aayd secendiifesuispn Aawng sesand

Kty o [ I

BT AR PSS A TR AR i o shrea
S ai¥pitein ehbigcdiity of@itated it Sfendofiae $aciny the At dli@ing sheets,
nmononucl ear cells or T cells froma sanple fromthe

hadereipdie i eredger sespecald/es seqqnd msepiast ercmipmialagrasged to
Sg%ﬁek?%gl aensatli.-lgggd %%ueorﬁtﬂo‘fentﬁcluggla%regc}f/ﬂdqﬁﬁing ggcleeé 5O g to push the

ynucl eo ch 'I's” cap e of  expres:
PoMbesPEndine sB8M insett oltthAdly ttbh@cihe fidt G@inp Sheet.
Typi cal'ly the polynucleotide is DNA or RNA, and is

single or double stranded. The polynucl eotide wl |

preferably conpri.se at | east 50. bases ar base I rs :

£ dPisds & pte oY pieeling Wi 65 TbrsTiing S053 67 pe~abioniae dbgignion
t @or2AXinOihe FRS ReRAS ot iehilaRPEfedpidé [nSpusiliig the inserts as required.
pol ynucleotide therefore conprises a sequence which
encodes the sequence of SEQID NO 1 or 2 or any of

t he .ot her ent s tioned_.herein.. T 5' and 3' of

¢ RO S ERreTIaRe PBS BB crUBET U Bl te cim Rember
| BYRRHInARsiDAS] SPAUSRES eQhe ﬁ[%qgé}sméfﬂﬁe?@bﬁbﬁd el kBB position
fromthe sequence or codons 5" and 3' to these

‘s egphghatesnder pgrhéger anangwp oradhasgts géspadive egended positamgfupther

3' to the_sequence encoding t pepti de, the

Iy R SR hRE BT e AOPE A Ighe i siees t

SeQuRAGLdIormand/ or 3' -to the coding sequence may

conpri se Sequences which aid expression, such as

transcription and/or translation, of the sequence

encodi ng the. agent..The pol ynucleotide may be capahl.e.

o B s B BRSSP OB e s Eand 1 s ot

CRbdessahNfoP AR SHPRAGIMBEND thdVe tRObYAMG! ROt BAEL| SGRAMMe Rlistance

of expreessing the agent in a manmalian cell, such as a

hoegamed.pri mate or rodent (e.g. nouse or.rat) cell. A

pol ynucl eoti de of the invention may hybridise

sel ectively to a polynucl eotide that encodes SEQ I D

e ook T s S perARIY P RE e th indering

c oredhanisonis engageetde wmhtthe feagleest so asgeleciyvelyf tormeveahp bwpports

0. 03M sodi um chl ori de and 0.03M sodiumcitrate at from

aBButA BEOC t o about 600C). However, such hybri di sation

may be carried out under any suitable conditions known

in the art (see Sanbrook et al (1989), Mol ecular

ClTbisipngrided analdvamageoys Wanobinpying afbcomrodlmgl tee poditidis gpfi the

stringency is required, suitable conditions include

0SFRI5SSC at 600C. If |ower stringency is required,

sui table conditions include 2 x SSC at 60Q0C. Agents or

proteins of the invention may be encoded by the

p8referatly cibe imlesing ewchinired nhsdes mpriming npaphben ooleeti ifererotation
formor be inc orated.into a repli,cable vector

Satd GicH arsiond 4T BoYE™ Feebrdte B oatpddth e e From the

TRENME L0 For TRYral 8o PRt B ¥R ﬁﬁﬁhg the®6t Md- gdaPteBHCIT tRe supports

vector the pol ynucleotide of The invention is operabe

linked to a control sequence which is capabl e of

providing for the expression of the polynucleotide.

The vector nmay contain a selectable marker, such as

the ampicillin resistance gene. The pol ynucl eoti de or

vector may be present in a cell. Such a cell may have

been transformed by the pol ynucl eoti de or vector. The

o " o o



specifically recogni se the agents (such as any of the
epi topes of the invention) and which recognise the

woreaoano2egt i adin proteins (and typically which POI/G82004/002748
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recogni se the equivalent wild-type gliadins) of the

i nvention, and nmethods of meking such anti bodi es.

Anti bodi es of the invention bi6d specifically to these
substances of the invention.- For the purposes of this

i swdrthataniatibhef therprintiag tietmbelyflom ndlrstdositiante beebpnd position

T/\/rgf?il ggg)ttétﬂ%;q%gi %ﬁ%ﬁ'ﬁl’é QE §fﬂ%3§?&g§_ b@%laplbf)g%ﬂgr&%.g anntgfe’ a..n%Srotation
DBP%@{r@%@m@&b&%a@F FlonPRk DAY pE QNP I5@s ﬁkgmgig h Bfisés no

suita ost ani ma or exanplfe an experi

anotaedn ofidt tdast dre afthaisupgerts.and 1 sol ati ng

i mmunogl obulins fromthe serum The ani mal may

therefore be inoculated with the i nmunogen, bl ood

S ol V, i ; I
e et B O Bt e PR 8 RS oty
adisplmaihy iediviptalsiesesi afipoivided freh nespecivie povkdte bf peatlerc the

the desired anti body. Hybridoma cel]ls may be produced
byevicaydiggpebassisel st FIpRTARCYRSLN the BaseR S ok gbout 2

nCpTPA o e 8 BB 3 ot BRI R M) Pt bootcts
t fendashored aadbirhady imayirbdarselag ctrckdn the canrad Btis, ahafirst
procedure. The hybri domas nmay be grown in culture or.

| PYRPOFiaEc¢ing apariy ohgear fopthf ispiredenieicopirdfaxiise PHEES

fluid or into the bl ood [ f [ t or
s aentetebdl eSP TR ER Ao e Be BBl T T e e
byhtdrhittd b tioi ithSdih buafed RARBO HaydIPRR tbRStion with the
followed by transformation of the |ynphocytes with
Epsmaigrm@aber apd gess teqth pf thedirysuprast sush it refetien of the priming

THRREL RS L AR5 3B RSRRh e B RERTIHR Ropor

d8$ b peslietdrifiell AAXID ABE oA dTeheskiFhik Sie@iRE bask fom the second
conj ugate in which the i munogen is coupled, for

e e etothe fisst ppaisow praises nof roppvien of theistappertaci d
residues, to a suitable carrier. The carrier nolecule

is typically a physiologically acceptable carrier. The
anmhish0gis et th et vdae Pening eheaitRe tasiehh d fel#iQsly 188e and
purified. The pol ynucl eotide, agent, protein or
aimpreeissyrapge ngDYﬁmmlltS whilst pesyring thay the suppast erfbgasrier is moved
Igbel.%ﬁftect?ble | abel s which allow detection of the

s L P EFEG LHIet R0y vi sual i nspection, optionally

with the aid of an optical magni fying nmeans, are
preferred. Such a systemis typically based on an

e Rraferably athe linteumigentoneii@smeshhgsm isch@pegyaivhegl rotatably mounted

substrate, for exanmple.alkalin hosphat ase causi ng a
C8Pgﬁ?§@ﬁgﬁﬂbm}Wﬂ%&@ﬁgnggﬁ%Pméﬁgﬁﬂ%ubstrates are
commercially available, e.g. fromBioRad. O her

sui tabl e | abel s include other enzynes such as ' ,
p&hoxidesmay Birther tickid alsedsal suppogcmowrged potherghagsis for rotation

SRR e OISR Bi FE RONE ok S

Pedsy Biifvk @Bt formad etk &in aflf AtRigHS in AdEdubedires caftred@hliBe

of the invention may be in substantially purified

f oemral THeythersgeobd synposiibdeding pmfiry oigspiteetd dealingd on Hhe central

. ) . o
A T S e B
PeIXH e roftfoh REHE prifihl Sefibellfrym RS Brst Posititdh to the second
preparation. The pol ynucl eoti de, agent, protein or

anti body is typically substantially free of other

cel lul ar conmponents. The pol ynucl eoti de, agent,

protein or anti body may be used in such a

substantially isolated, purified or free formin the

nmet hod or be present in such fornms in the kit. The

i nvention al so provides a transgeni c non-human manmal

S o —— e p— " s




intradermal, epidermal or transdermal adm nistration.
The substances may be m xed with any vehicle which is

w@b@sieseut i cal |y acceptabl e and appropri at e fBPCT/GB2004/002748
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‘desired route of adm nistration. The pharmaceutically

carrier or diluent for |nJect|on may be, for exanple,

a sterile or isotonic solutioh?/such as Water for

1 njection or physiological saline, or a carrier

paositioh eafsey rowatloni of thecsedentd smppyrt b herefistremofed hgle and rotation

ot it 67 TR EB AR EE ORGP oD oS gERHPoN g causes mo

t R6taB88 of MR &L R Q@xﬁpndltlon of the patient to be
treated; the node of adm nistration used; the severity

.of the condition to be treated; and the required

cI| i.cal gl nen a g e anD ubstance
ntﬁt @ﬁ%rtgepwmpﬁﬁw@aer 8}%’%5 ugts? o4BYe qttsﬁh Ihanggeeegd -
tgu 30l SheiPUs &l R8Pt ik s Om 0. 1 Mo/ kg to 10 ng/kg.
The routes of adm nistration and dosages described are
intended only as a guide since a skilled practitioner

wi_l'l be able to determ ne readily the optjnmumyoute of
adnstRiaBly HEiTeRCHRS aarag%t@f‘eg%teefétﬁf tb%tettst 8191 S5FORShIUPROFS are

a'ﬁ?coﬁz%’qué Eit &l r a?ﬁ&?s l%%{ﬁr?ﬁ ?eg]?e%ﬁv@ abd&uth ¥h%9 %ﬂﬁ

hus use tredt nent o R or
a@bﬁtabndaldﬁyweanrthe GefievelivalgoD sdthiforneftthe pripingahdrsied walhnot rotate
the human body. In particular they may be used in a
né%h@ﬂx@ﬂVQ$@§Pﬂhg or preventing coeliac disease. The

i nvention also provide the agents for use in a nethod
of manufacture of a nmedi canment for treating or ,
PILHEINvh Gt i€ PBSsitAE fol itSee@fiBing Medtet foerot 1Y ddtiRBly one or other of
provi des a nethod of preventing or treating coeliac
ditkse®®BO@HNpPTri si ng admi ni stering to a human in need
t hereof a substance of the invention (typically a
non-toxic effective amount thereof). The agent of the

| Mhe ideRing GRRRhARnTBAS be SEt0Stes b% AQetpisiiet RABbUtGhe disc axis
chem stry technlques such as use of an aut omated

s Peink axiveé throqyfearsansie b etmt;entﬁé) nadj éWr@dmpaefmhbféhe indexing
pol fusi whi ch ti.de o
i %&Qgg]e?t IGIEISJH.E)??%SZEER ov1 eggﬁac% Ee letéer pQVEs gg é’tgaét% %m angle.
pepti de may be derlved frontthe pol ypepti de by for

exanpl e hydronS|ng t he pol ypeptide, such as using

p Ffdsp @aas nisor psjerpily iicateh 9 2 Fadish Reqwepoy Isethisisnt foeqneird éhat the

| eoti de,of the i vent| n _be e usin
slpach &g}; égrhar%c&r&geéy lfogi}g%ona et?ﬁdﬁe] I%eéf ragl t'ﬁa?orce requna‘ed to
s YitleR €isd 961iorPk dBfweeg|INSardPdND| ant s that express mut ant
gliadin proteins or express proteins conprising
sequences whi ch can act as antagonists The cell of the
n.may, be a, ant such as cel
o SR BT Rty i AL elitoll e Sa g witgor

bemeavmh@ﬁ@eaed e §h\betes Juek B3 eRfieEsewheh 'Cﬁ@ll'eﬂlil ths lp@&'ket or
as any of the glladln protei ns nentioned herein

( |dﬁmmd o ghiradumacenilt ¢pndaylesiseadde indexipsersiebBetvernSHBtever
mwﬁn% agg&ﬂxpe&gtn) Such a gliadin may cause

coePlac a8 &N himans. The cel | may be of wheat,

mai ze, oats, rye, rice, barley, triticale, sorghum or

sugar cane gplcally the cell is of the Triticum

gdmgdndesing megbanisg pretftmltly w&spt tie splottehise Aarsier to increment

m?.hr%ﬁglﬁ: ? %xed t%l Alre i d loc Q{ontsg ?h‘lt BN 281 Ootf'tﬁeepocket that will

typic y ohe ges not express a w
glbk @ﬁbﬁbd(r&td@i@ aﬁsmearw 16 aittsy 1@atdlnﬁ>otbrt§e ﬂ‘i@ﬁthbﬁaﬂ@d herein
ich may cause coel i ac dlsease) or one whi ch does
not express a gliadin conprising a sequence that can
be recognised by a T cell that recogni ses the agent.
Thus if the wild-type plant cell did express such a
gliadin then it nay be engineered to prevent or reduce
the expression of such a gliadin or to change the
antno aC|d sequence of the glladln so that |t no




protein the plant cell. Depending on the pattern of
expression desired, the pronoter may be constitutive,

WO c@se265or st age-specific; and/or induci bl e. FOF/GB2004/002748

exanpl e, strong constitutive expression.in plants can
be obtained with the CAW 35S,. Rubi sco ssu, or histone
promoters. Al so, tissue-speci-18t or stage-specific
pronoters nmay be used to target expression of protein
of the invention to particular tissues in a transgenic
plant or fo particular stages.n its develo nt .

THGS Profisable pipi e T | ot o, e S Pl lnked to the

fouss ) | ; Cil .
uggg@&ggﬁga liGc, dsiRRTuRPERkd by Sl M@ﬁ@hﬁﬁgmeﬁg disturb

ed-specific pronoters i nclude those descri
byhdldighmerttofahe {iBvays e Elencd ib ypréferableRbat. th¢ A8t} mo8pn of the

pp. 269-296). Particul ar exanples of seed-specjific .
piBROCEHS ahihe lsyapRvEy BrANEE 14 qepisalpag OIhls rayglpnd that its start
p i 0. t o ' ers, ‘
P at? R4 pebiing R Sl ) (s BB b

pronoters (W»O8/45460), ol eosin pronoters (WO8/45461)
and ATSI and ATS3 pronoters (PCT/ US98/ 06798). The ce%%
meythpksh varieny mreshansIESPUIhbsHspd Lo doieR LDE AT MEBPh

¢ ?)errrgd %‘pr@acﬂ qsotleqg!a A ene™ mbdhaliE 9 QLR E}% l?gt Iﬁ‘otRJnaa@f)ect of
tissue, €-g. a callus, t roma

or a tilssue exclse

- 10 phignihdexdig. i A comyinbgopslt deasfwith thb Geteyal mevhanidhear edsuire that

15

20 bobEnstypnert tareiptsfiaihbe fey fonsyre eagrgeyibe

may be of any type (e.g. of any type of plant part),.

Féor evgmprieeationn! thedirfmpiag daver the &yrigefipc indexen agsedgtermmed

cal l.usecell: or i f | at-g cehl .
ofng PRE e skt B2 T hiRiohs A St

| eamesf 1 Pkadege@r t s i ncl ude roots; shoots; |eaves; and
parts involved.in reproduction, such as pollen, ova,
stanmens, anthers, petals, sepals and other fl ower

parts., The invention provides a nethod of ai.nin

Pk 2GR e SR %“E@“FT ﬁ&@ﬁ%sr% ‘g"%aﬁéeot"?%%"s Pé’rnﬁ%%ﬁé"aéedp‘f Fiipon the
C&dt al Edboad RYIPYRYChE BEst Beppoit haoRiEQrfireffedthie dnig¥Eind 1vah the
to give a'transgenic plant cell. y suitable )
t changkoyarspinpenare irbihe yegpnd supppedhaving a sgeordhiatups for engaging

wheat..t he techni ques dijsglosed.in Vasi | I
B OB ABPagy L 6o syt SR B e ditet Ehegfnd suppon
Pragfaeddt etk GER0S HAEABEInEtutios FhibHe Sf tHRGIriutl8s member cause only
el ectroporati on of plant protoplasts and ﬁartlcle

&

pIGSEVErOFponent

chinmeric tissue or plant in which me cell e

¢ P Eisadp IR PR TBtRe sambolied el e Be Rl thysendeture
Ofand R3t8teQRd fcBRUsupBblt t8BYpobiEioh SGBNEY Siae8lof 1Ak Gecdnd support not
transgenic plant by techniques known in the art. These

magiapent the/Genehe whee, G spacarnf therfok yppem stearheing adizeent die
| . Clirs and o bl oo
P A R R PSR P P! il B s

25 SisBidn@fshpport RCORItEUEs such as somatic enbryogenesis

30

and neristemculture may be used. Regeneration
techni ques are well known in the art and exanpl es can

be f.ound i.n, e.q. 4.. , 4

5 65 Dy Tpgbistis STt ey siing fRgptFing o
ERcBiO¢s afibmatiddhafdedver/tietweddSndex@4bo fAbOfirstmppo 30 G, the
UsS 5, 100, 792, US 5,371,014, US 5,478, 744, US
5§T¥@ﬁ@2m¥WUS 5, 565, 346, US 5, 484,956, US 5, 508, 468,

US 5,538,877, US 5,554,798, US 5,489,520, US

5,510, 318, US 5, 204, 253, US 5, 405, 765, EP 442,174, EP

43@@@?&38] ER 8650834 cobfpohafl ibfdangEPs@h4hat 2@hen the priming

W091/ 02071 and 95/06128. In many such techni ques,
one step is the formation of a callus, i.e. a plant
ti ssue conprising expandi ng and/ or dividing cells.

Such calli are a further aspect of the invention as

are other types of plant cell cultures and pl ant
parts. Thus, for exanple, the invention provides
transgenic plant tissues and parts, including enbryos,

. o s . . . S



to a previous generation, then obtaining a transgenic
progeny plant of the invention belonging to a new

w@emsnedeson by growi ng up the transgeni c seed; PENABow04/002748
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propagating clonally a transgenic plant of the -

I nvention belonging to a previous generation to give a .
transgeni ¢ progeny plant of th invention bel onging to

a new generation; and/or crossing a first-generation

t membgernitaepihantcont! shpeori backntiund theeqrgitiog vith the space of the
previ.gus generation wth another coqﬁg%ible plant to

gP%RONG SYRPRFAHATERL the Srgasi? WHIesh thesecanddestiiradnes aat engage with
b‘ﬁ{eocﬂ]lg‘h%gv%locoﬂl A IGH b AL R e r%ﬂo&%ﬁtﬁ?@@)ﬂ%g member cause
obtal nimhg transgenic progeny plants of one or °nore
f wo rdretiolgenethat suppsrtf rom t he progeny pl ant thus
obt ai ned. These techni ques may be used in any
conbi nati on. For exanple, clonal propagation and
s gat | i.ff: i QLS. | '
2 Tl ORBlce 0 n BB Y B et bl G o B DiSuslybised
spotlad of thocardiedst | vation. In particular, repetitive
backcraossing with a plant taxon with agronomcally
desirabl e characteristics may be undertaken. Further
st . V] [ 1 r rat
e EoipL TR DOPER, Eg LB Rhe ARpURENR b
f wiehibers adepieferdtl R bethalideddeetBden s clb@y o D@spaativochiiaed ahy,
transform ng the cells, plant tissues, plants or y
s benys, pravidagsistance sbhmevernerjerf the cemaneimisye Thisdeewdes thefeature
inf&oggc%”desirable codi ng sequences other than the
p8 Jﬂ Pt i des of the invention. This may be carried
out by the techni ques described herein for the .
i ntroduction of polynucleotides of the invention. For
eXanpidiag to tiret present maeriipanthsrenaplsd prayeded gt degict formdispsoyes

r other herbicide resis traits

© Gl Bose8 o By ani Pt PRRRRET e Bseine fitiripgiuane

9ERE ahEsBondRiphofd 2ARaBRAbodIa RnEIHRRASARS: supporting respective
oxi doreduct ase (WD 92/ 000377) gene); or tolerance to

f Oshed sagpndicatiitialhobieg zoniiesrwitherespctivopd aratsdprneedgherein and

usin .phosphi nat hryci n_acet transferase (,PAT) ar .
R TS PREHaZE: GUntsep By o ar ANy hrairadey e ichird s, o
€ cEhnobi$ieP Gop iRy BeQiRl BEQRER tIRWRthA] 8e @A Qupdits Ao first
369, 367); or a sul phonylurea, e.g. using an ALS gene);

diipemtiaveghdirst feaiote fs eagrighis ot be clangemye bompéent and a

oxand Sopto el ity S RaNA BaRPe B hEme R e Bhnaroxe
cRbapoRAt B ddhd i @BManBN ARk 18 46MAtAScl WPihelrsidind

phenopyl ate or carbamate anal ogue thereof.Simlarly,
gesresd fuppobienehéreindhe pdepes meehwnismhe prradgsd thegtbiedhedrst

tol erance.. may. be. i ntroduced. For exanpl e ne 0

| Rur L P e e e PBEET i SDEEA S ARy G ig! the frst
eRgRRirNdeBRoEd U8 chdidbb NP cOMpbfent, Bhd cHaB¥doRer cdehoRhitRing
genes for disease resistance may be introduced, e.g.
asrrpmged@o thed2ngageche Vyoosd Ge126 50 3/40i rotatd the secqmdsppart to a
of t.he Lnvent.ion i.s,expressed in a plant of .the

oty S HpE e R R SRR RuPiePedllo Lo 1 second
exmyResi on may be constitutive or inducible.

Simlarly, it my be tissue- or stage-specific, i.e.
directed towards a particular plant tissue (such as
any_.of the tissues.nmenti.oned her.ein) .or,sta i.n Pl ant

0 LR denelt BT e e Gl B B 48 By
obt ai ning crop products by harvesting, and optionally
processing further, transgenic plants of the

i nvention. By crop product is neant any useful product
obtai nable froma crop plant. Products that contain
mutant gliadin proteins or proteins that conprise
sequence capabl e of acting as an antagoni st The

i nvention provides a product that conprises the mnutant
gliadin proteins or protein that conprises sequence

- o . T



synthetic 15-nerpeptides that span the conplete
sequence of a fully characterized agli adin,

w0 2008l008i " (see Table 1). A-diadin pepti desPeEGB2004/002748
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also individually treated with tTG to generate
products that mght mimc those produced in-vivo3. W
al so sought to study Coeliac-#l-sease patients at the
point of initiation of disease relapse to avoid the
pessnbishpportstihacquepid witle camgeamad being adveveed shtaowticadly'by
nﬁ% havg occurred, as described in experinental

i Al qldle chengeoyst SPRANYE" di seases. Clinical and
A-gliadin specific T cell responses with 3 and 10 day
bread challenge In a pilot study, two subjects with
Chaif¢ralnly,dhs elmgedver cempesnbotateketoi the skchyd sithpertdeomt position
serug1antL-endonysiaL anti bod % on,a glute

g y (E , free
dplev gl s in TR aR RS O e g fpoond Suport ad, wWhétihe
g ) i : . - ¢ N
O FEh SRR Ib R BB S BonGE 1 0 R R @ ¢ posidon
bet&lise of abdom nal pain, nouth ulcers and mld
di arrhoea after three days enrgug‘ Su]i){{ ect 2 continued
f the indpxagyaechpritm JRes nehrPiate 188 S5 5UWiPOBne week. The EMA
became positive in Subject 2 one week after the bread
chal | enge, indicating the bread used had caused a A
r Winpske ebofdelppas idics@ad BackBudundno Sudypasition by wihldh the indexing
remai ned negative up to two nonths after bread :

c merhaaisgedoes gobitte shfseaendsSUPRYTHROBIRSUHYR-APeEF 988 PEERE
i th .b k1 i ft
ok RGN pERARY BR0HE fouigglctb bR 2T TRL

ELI SPOT. assays to A-gliadin peptides were not found
before or during bread challenge. But _fro_mthe,da%/
afn this wewe st davichdy aiamaiiqaly pievenedipmdadexng cagriggyjogpockets

pool .of 5 overl appi ng peptides spanning A-gliadin 51-
8?5"%(@;9318}’3 gliea?lyhge%g e‘\%ith t TG showed potent | FNg
responses (see Figure la). In Subject 1, the PBMC | FNg
response to ‘A-gliadin peptide remained targeted to

Pabe cllngkeiee meakhnisas alipays thesansnindsxjngamechrpisgyin dHiialy index a

and magni t.ude t he _respon Pool .3 si.m.laf to
© it CRARE PEEE b My fERRIREA Reriak il R P ielicrYogh o
| EGHe® RRQINS @fcréfed: R Heg3bIREqRAGY ciseetietinbaxivgl Bbehahisy to
5 to 12-fold greater than Pool 3 not treated wth tTG
andlyredsgdhstesondeariethdidtot r ypsi n di gested gliadin were
3 to 10-fold greater if treated with tTG In Subject
2, Pool 3 treated with tTG was also the only
| ITKY BRARB Fer S0 danAdeGhitiddd Bolpl§ r@g itigesoQRr Pesitich oflthié first
this response was weaker than Subject 1, was not seen
onaDay di4c eaqyliring nDeppher inpuh EopEiSp vps and provgbing Bsigadicant
di,m.ni shed,and ot her. t TG treated pools of A-gliadin
pgﬁelr%gu}sﬁlﬁeé?ctt@e e%(gbrag%—'ger | FNar esponses (see Figure
Ib). The pilot study indicated that the initial T cell
response in these Coeliac disease subjects was agai ns%
a Pesfergbly, thechenssayaes $ompgRIna i SHPPRIGIA TaFelyt hajwegseand tydhe first
andd\s/\éacsnrccegrdni (Lﬁ/en[geasured in peripheral blood. But if
aﬁFlgeﬁ %xpo ure’is continued for ten days instead
ofthree, T cell responses to other A-gliadin peptides
ear, consistent with epitope . spreading. Coeliac

a .
diPsetasblys e clerie LirtaF ICluAER & 803150 BYoF HRUIE wRFbepunter ring

A-ql.iadin pepti - five O [ L ac:
ndubEeh BBk £ Rl G PHbe BB} Sl M foERgl A ing
biheid refagibleebaat 4 Bsurdirae®, seecend dantdrfringthathGah hieidagidn of
peptides in Pool 3, and in particular, peptides
corresponding to 56-70 (12) and 60-75 (13) as the sole
Agl i adin conmponents eliciting | FNg from PBMC (see

Figure 2). I1L-10 ELISPOT assays run in parallel to

| FNg ELI SPOT showed no IL-10 response to tTG treated
peptides 12 or 13. In one subject, there were no | FNg
responses to any A-gliadin peptide or a-chynotrypsin

]



HPLC anal ysis denponstrated that tTG treatment of
A-gliadin 56-75 generated a single product that eluted

worenogiossbd y | ater than the parent peptide. An POT/G@BR@4/002748
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sequenci ng i ndicated that out of the six glutamne (Q .
resi dues contained in Agliadin 56-75, Q5 was
preferentially deani dated by-21FG (see Figure 5).

Bi oactivity of peptides corresponding to serial
exdpeshNen b sesvnt tdeplz@ serfAegiht aeliond GRula Sephmretdtable about

“whi ch gl utamate repl aced %55 was equi valent to
8¢

t He C@ﬁﬁ*ﬁf w@wdd% ewvwe@@mam dripipg he BEPHbFRUD e 6B from
okh%LaﬁIgt cgu r%gR tﬁ% se %d &)rf]%tegz%g Drfech %ggstep?tgve tens

deno ance antrgenicrity o
1oy whéh {hB @irit RbeaeGosd ﬂo@ﬁeﬁeﬁ@@@&m@bﬁéﬁm@duﬂﬁt%ums
(see Figure 6). b7 and’ Q72 were investigated because
gl utam ne residues foll owed by proline in gliadin
p i des are not dea dat.e tTG |

fxp %1118 Way, thesgh I g 8)7 eﬁi\?/ %If]ﬁgltcla%oﬁla fnc]égl d(gse uge\él Yﬁl goses
. Therefore, the i nmunodom nant T ceII epl tope

Was defT ned as QLQPFPQPELPYPQPQS (SEQ I D NO 2).

| mmunodom nant T cell epltope response is

- ted and CD4 d '
0P DS a0 S Eodrotres yHEREN S Tor ks R iyl large

bghs%l ﬁéure?fhtay PR FRRACH Al ilaNb Ry laflegk®er dth@unts, for
response to t TG treat ed A-gliadin 56- 75,

buistaamet 410 |B|9 oatr8@ ’IIhRCwmbvakmds,hamsm pmlde(ssaa@ﬂmuganlyeeﬁytwe way
% ant c;rg)gg eta? eep on of PBMC

¢ Poaioee BedrRaouneonag P Rupe i ne FNg

response to tTGtreated A-gliadin 56-75 is CD4 T

cell medi ated. Discussion In this study we describe a

r Rtdfienblg, thp fiest dowtter jngain tiigerwithedtitengd thsfivysupparidar d

white bread to elicit a transient population of CD4 T

cells in peripheral blood of Coeliac disease subjects

r ki T

Sg%g%?:ﬂe &&f&gﬁg éj(fé'sésr cﬁ%ﬁ&d’a’s &kfeﬁﬁh&dﬂd%)cﬁ(ﬁfrereﬂg}itggteogﬁﬁcaﬂy

S5#ith3hch Mexingrofthe dedsy ohieefirstocoAnigh riagimy Eﬁﬁshﬂﬁ g(ee)L teeth

>E65) is restricted to the Coeliac di seaseas

Hglpuaﬁ ite pwter %1%%3025@1111@%@@%& SeaFAy bg provi e &nve it from
t Eﬁ%%ﬁg?ﬂ%%@ﬁ?x&a%ﬁ&@ 'aeééhﬁéd)atﬁ)%E Sht in\ﬂ%kl'lé%énechamsm

deam |C|te peri pheral bl ood
r ashoes e Sehevasylnich elid inteAmediatagear qae ptiddesn diractly fioen the
upstitution Q "E65 is equivalent to tTGreated Q65
AR RdVRFehept i des: both stinulate up to 10-fold nore
T cells in the I FNg ELI SPOT than unnodified Q5
A-gliadin peptides. W have deliberately defined this
CPedferablydihs easmterspecs toaxidl wail the Bt sugpertusi ng in vi vo
anti gen chall enge and short-termex vivo i nmune assays
to avoid the possibility of nethodol ogical artifacts
t hahcdTRe ASCHY s‘é’b&rﬂi Johﬁtei" %O%a};r ro@k hb&lt QReS e hxis as the
epi tope mappi ng. Qur findings indicate that periphera
blcam@rsTandehdir suppponsEsis allowngpatitwarhofongagt emangement.
rapi d but short-lived and can be utilized for epitope
mappi ng. In vivo antigen challenge has al so shown
t m%@rd&n% B th@?ﬁg’éﬁ hntht?crxﬁErféPe/m 2[5 6B PR VIRARQRERS 0
A-gl'Tadin pep ITadin 5 -73 nodified by tTG
n «itspemhx;g mdwmualslostse)fsiomgﬁsm respRigtiveamslsets of # parppMthe
t also.the. firs

B et o et S ine sl P AT TaEe SRR een respective

glzlgé'i’sd 2 Firstt 38hRr FRY hiBnPilBlicaRiH GReS c'oﬁnt@'b'ﬂ%rﬁrst display
is of equaf greater inportance in the

pathogene5|s of Cbellac di sease. I ndeed, the peptide
sequence at the core of the epitope in A—gliadin t hat
we have identified PQPQLPY (SEQ ID NG 4) is shared by
several other gliadins (Sw ssProt and Trenbl accession
nunbers: P02863, 1528, 41531, 1533, QZP09,
P04722 P04724 P18573) Fbmever Avglladln peptldes

o, I o oy



gl i adi ns The i mmunoreactivity of equival ent peptides
formother naturally occurring wheat gliadins was

wW@e®smexas usi ng synthetic peptides correspondi PQI/GB260MM02748
~naturally occurring sequences which were then treated
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"an ELI SPOT in the sane nmanner

‘bread (50

wi th transgl utam nase. These geptides were tested in

2nd with PBMCs fromthe
same subjects as described in Exanple 2. At least five
ofuttire, @eyﬁst@esntm bmmmt@ld@abmt egoswanerisablsecand counter

the A- adi n.57-73.E6G5 tid

t P ot Birdisaton SrkerediER drtebdid Giplenmrtage g second |
g |cb@1ﬂbﬁrupf G Reatitle YRAtLheA08nRL $8s hddl Mtk RitieRdBS8on
thi s Coel 5 ac di sease-specific i mune response (Table 4
amebcRingru for Yriying Mt $eooksd @udn}@ cing froRathie é‘nﬁtsounﬁetdrmgwartdh e

stud thtende a Coel.i Clinic in.Oxford, Unlé5
é%frﬁ Cép¥ &8“1&%%%% e ‘Eﬁ’inéifHH%f‘eﬁn%FP‘{DFPeW ere fthe fgpt

t )69111&@1] m? E%Itzltes' lﬂ:tt@&;n' t%l r&é@r@ﬁ%@%on@@gnﬁqn%ohﬂ@t $n©Brst
of synptons and testinal histology with gluten
f ceanteli g be]hgsdrmentvwm thg ind@tisg mechtapging was per f or med
usi-ng DNA extracted from EDTAanti coagul ated peri phera
bl ood. HLA- DQA and DQB genot ypi ng was performed by PCR
u | gadonysi al
R T S s

i mrunof | uorescence using patient serumdiluted 1:5
wit h nonkey oesopha us foll?med by FI TC- conj ugate

g&lenceat lessrinedhaboya, this glowia lagermnities PEEPYSHS 1Brbetmso ens with
re | gA def|C|ent Antlgen
Cﬁgﬁxgﬁggggé§gp$?ﬁhlfggase subjects following a gluten
free diet, consuned 4 slices of gl ut en-cont ai ni ng
Sal i sbury's "standard white sandw ch

|

bPEsierabl yafip E”bpslt%gé segopg Cq@t@aiﬁgs apeNgesigaehncswitlp thepther,
th

brea&ﬂgﬁg éﬁ%go %@%%y su gémﬂﬁ%a{ﬁ%g orfgagd ae

gluten free diet for four meeks consuned thelr usua

di et |nclud|ng four slices | qluten cont ai hi ng bread

f dhe displei serdarss mer s rbétgﬂlﬂqiié‘b’ Rlenag (andaastrendisular iy the gpunter
aaL ther six days. IFNy and I L-10 ELI SPOT: PBMC were
preggred from 50-100 m of venous bl ood by

Fi col | - Hypaque density centrifugation. After three
washes, PBMC were resuspended in_conpl ete RPM

¢ Brtferahlynige SOmnA sentpRS YLbERPSHIDRaH WARINSAe {Fpt counter ring

| hﬁle%PngO% f%?¥s %%&eugcllu%l anpn? ?AI‘ en; aG%U % b%n%v?l l{sg%gta%{]bqie about

Were per usi r€ia
Steekiboffva: fDNEHe Rputed ik159aﬁrd\ftﬁé becph@t@ﬁltérl‘:’ﬁdgﬁn@ i#A8lide features
M1 1ipore, Bedford, Nﬂ) according to the manufacturers
i fagacaels byitheGanevrewbedlbed el sewhere9) with 2-5xI OB
(IFNg) or 0.4-1xIO5 (IL-10) PBMC in each well.
Peptides were assessed in duplicate wells, and
Mi€ e € fduting b ubmpletd resdistignist the Gkt poait€i ringfley 4 pradldtvignined
(PPD _RT49) (SerumlInstitute; Copenhagen, Dennark) QZO
MHPFHHYN WEal ISEPlHRY 244N BAp BagaeE e %%W% #iheglio gf fO rotate it and,

<3RS P A LS OB Mmoo

N@SSmﬁpﬂybém@@mﬁwﬂ@nd HPLC verified peptides’
authenticity and >70% purity. Di.gestion of gliadin
(Sigm; G 3375) (100 ng/m) with a-chynmotrypsin

( r o
Ly TR e 5 A B B
haldidduaatibes o2 doWwddfrdie adshbegive Qo8& offutardldd, the I’aletne&ncludmg:
After centrifugation (13,000g, 10 mnutes), the

gliadin digest supernatant was filtersterilized (0.2
mm). Digestion of gliadin was verified by SDS-PACGE and
protein concentration assessed.

a- Chynot rypsi n-digested gliadin (640 ng/ M) and

synt hetic gliadin peptides (15-ners: 160 ng/ m, other
peptides: .1 nﬂ@ _Were |nd|V|duaIIy treated mnth tTG

NN S\ o [P, - 7~ 1 I~ A A a r




in the untreated peptide). CD4/CD8 andHLA C ass ||
Restriction: Anti-CD4 or anti-CD8 coated magnetic

wheadsoxsbynal , Osl o, Norway) were washed four PCTE82004/002748
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20

with RPM then incubated with PBMC in conplete RPM .
cont ai ni ng . 10% heat inactivated human AB serum (5x10
cells/m) for 30 mnutes on i-® Beads were renoved
using a magnet and cells remaining counted. I n vivo
Hizpizdesing meachanissm fordndesingdhe ednerhetruern respspivreg@ckas; a first

ot e 8008 e S S B BRBle gt st
(leddhdbs riﬁéqgh(ol-x%)catalﬁ@gﬂbdu@% coBfterads; TRERMH @Bter ring having an

antibodies (10 ng/ni) at room tenperature for one hodr
prndiatipp of teas ecldits promsexbn display eurfder ahp bezodd Muwosaing being

POl Cou s Sl £ Bl BB RGBS HE Feans Sotpter
| YR RG] c8itebift e Mons|c@Ghts ivftRh 8% HOdoR8ieP ing rotates between two

organ-speci fic |ynphocytes. Many adressins are known.
Thheedetrmimed comsecudive ung cewes,ithe first counkaxnmingdejmg alpivemwiththe
and, ot her cosal | ynphocytes, and aHb is specific and

i RACEDE FieC 1%|W1}ey%€ﬁ§é§r¥t@§3 setoe EOBRIPT Heg 253 psitioned one
ARRIAKS 5@1%@ lvyithgﬂgf FRE RESdcBRE Hi@ﬁlagéﬂfﬁ%s%czntceﬁl:ﬂl Sther.
express o B and are presuned to be in transit to a
nmucosal site, while 5% of peripheral blood T cells

express akEb7, I.nmunonj agneti ¢ beads coated with o
amty pRyseRied; thatfdsyiceracsprdgnede fhepissepbmrerfonsn bg provided
e I: : aEb7 and h, respectively. In
céﬁ%ﬁﬁz??%ﬁﬁ§??ﬂgELISpot assay, i nmunomagneti ¢ bead

depl etion allows determ nation of gliadin-specif ¢ T

cell ~addressjn expression that may identify these

célp évartioorllhg neese gleathe Badarstees famehe folpringiepsiition, given
b B0 B PP P Geb RO Dl BB

propria (not intra-epithelial sites), where over 90%
I¥nphocytés'ex ress o b.., Inmunomagnetic beads were
pFigysesdda)dndclidesiratooprfepionted appagempled fevise pecaeding to the
supj . ay 6 or 7 after commencing 3 day gl uten
cﬁg#%ghéggﬁ CS anal ysi s denonstrated aE beads
deHuedsea)apanoy)i inmtate/a &Rferabr tesiith the pedsdnt inwemtibs without
while b 7 beads depleted all-b 7 positive CD4 T cells.
#f etion of PBMC using CD4- or b 7-beads, but not

Dé
Qn: -heads, abolished responses in the
icﬁtgrl é‘rdgﬁggsg%%a ELI Spot. tTG gliadin and PPD

I TRIDERSIES) M I(B) ittt SMederiunt 6Pdn Gt 8bmARe cAdtibr of Figures 2(a)

. consistently affected by integrin-specific bead
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30

dép(®@tion. Thus A-gliadin 57-73 QE65-specific T cells

! ﬁ%&%d&l( fa%nﬁ.r(lrgfilﬂ{ﬁt%?e £ Elaelfgneéaga?rahpexﬁ&? kér%%rrgslrss SRR the device
expt eSs ‘the i'ntegrin, , present on 'am na propria
CMthFuicaldlwith suppbes sk devied;est i ne. Exanple 5 Opti nal

T cell Epitope Length Previous data. testing peptides

f Figwres Yo apd (R)hillasiase pigday plateaist 40V phyiesi o dhe ¢RYIEdR e

P ) o | FEEHE Pl G RIE0R o
R PR il FREEP! Cebs (SEQ 1D No2)

i Rbueed ilmixatsBhn hegpoisesrierpushe! intot igsr doetesfond mignavil plate;
El i spot using peripheral blood nononucl ear cells

( Prevry 7@ apd @a diusiggte yveReRifanansqehps a garrisF Plabsifoci ng
a.3- I'l enge. Peptides representing
e§§%%§¥%%?¥%§ﬁﬂﬁgﬁ@ core sequence of the domnant T
coldurePilluopsied theAogdih@of the pesfaralsaissiaderitn the | FN
gamma ELI SPOT usi ng peri pheral bl ood nononucl ear cells
(PBMC) from coeliac volunteers in 6 days after
conmenci ng a 3-day gluten challenge (n=4). Peptide 13:
A-gliadin 59-71 QE65 (13ner), peptide 15: 58-72 QE65
(15ner), ..., peptide 27: 52-78 SE65 (27nmer). As shown
in Figure 11 expansion of the A-gliadin 57-73 QE6G5
sequence does not substantially enhance response in

o p—y p— o o o, o



epi topes are suboptimal fragnments of |arger peptides
i.e. A-gliadin 57-73 QE65 and GDA4_WHEAT P04724-84-100

WQOXRB2/00Jbhe epitope is only nodestly bioactive PCT/GB2004/002748
(approximately 1/20 th as active as A-gliadin 57-73
QE65 after blank is subtracted). A-gliadin 57-73 QE65
is nore potent than other kne2# T cell epitopes in
coel irac di-sease. There are 16 pol ynor phi sns of
AFghiradillusbatey drflam phtbdibngughhtbe prefiuned embPdintext; ( SEQ | D
NQ 12)) anongst sequenced gliadin genes, their
bif RS awwr'«%%s the shassig anﬁe% mepbgrFembly e@%mfgréﬁi of
gl.iadi:n-.and A-gliadin 57-73 QE65-specific responses
iﬁbgg@?%ﬁgral bl ood The relative contribution of the
_doigupant illepidtepeheratitallpopetatiofrof 3hd WSFensin® niebleanisat @ff thd
cell response to gliadin in coeliac disease is a

5 cpraferesd embpglipaentpepsi nt r ypsi n and
chynot i.n-dij .8l Ladi radit HRY
R R P RSt DO Fro Ry e R R
Clrpnes 13 Musiofbd 6-Mim@Aseof the pr¥@fed dniboldindd@ssi bl e
that these proteases nmay cl eave through certain
pepti de epitopes. Indeed, chynotrypsin digestion of
reconmbi nant a9-gliadin generates the peptide
QLQPFPQPELPY (SEQ I D NO 13), that is a truncation of
the optinmal epitopesequence QLQPFPQPELPYPQPQS (SEQ I D
NO 2) (see above). Transgl utam nase-treat nment
substantially increases the potency of
chynotrypsi ndi gested gliadin in proliferation assays
of gliadin-specif ¢ T cell clones and |ines. Hence,
transgl ut am nase-treated chynotrypsi n-di gested gliadin
(tTG gliadin) may not be an ideal antigen, but
responses against this mxture may approxinmate the
“"total" nunber of peripheral blood |Iynphocyte specific
for gliadin. Conparison of responses against A-gliadin
57-73 QE65 and tTG gliadin in the ELI Spot assay gives
an indication of the contribution of this dom nant
epitope to the overall imune response to gliadin in
coel i ac di sease, and al so be a nmeasure of epitope
spreadi ng. PBMC coll ected on day 6 or 7 after
comrenci ng gluten challenge in 4 coeliac subjects were
assessed in dose response studi es using
chynotrypsi n-digested gliadin +/- tTG treatnent and
conpared with ELI Spot responses to an opti nal
concentration of A-gliadin 57-73 QE65 (25ntg/m). TTG
treatment of gliadin enhanced PBMC responses in the
ELI Spot approxi mately 10-fold (t TG was conparable to
bl ank when assessed al one) (see Figure 13a-c). In the
four coeliac subjects studied, A-gliadin 57-73 QE65
(25 ncg/ M) elicited responses between 14 and 115%
those of tTG gliadin (500 ncg/m), and the greater the
response to Agliadin 57-73 QEG5 the greater proportion
it represented of the tTG gliadin response. Rel atively
limted data suggest that A-gliadin 57-73 QE65
responses are conparable to tTG gliadin in sone
subj ects. Epitope spreading associated with nore
evolved anti-gliadin T cell responses may account for
the smaller contribution of Agliadin 57-73 QE65 to
"total" gliadin responses in peripheral blood in sone
i ndi vi dual s. Epi tope spreading nmay be maintained in
individuals with less strictly gluten free diets.
Exanple 8 Definition of gliadin peptides bioactive in
coel i ac di sease: pol ynorphisnms of Agliadin 57-73
Over | appi ng 15mer peptides spanning the conplete
sequence of A-gliadin were assessed in order to
identify the i mmunodom nant sequence in coeliac
di sease. A-gliadin was the first fully sequenced al pha
gliadin protein and gene, but is one of approximtely
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treatment with transgl utam nase. Transgl utam nase
treatnment of wild-type peptides resulted in

whr@aoolesi ty simlar to that of the sane pept i PEFGB2004/002748

substituted with glutamate at position 10,

"Bioactivities of five glutamate-substituted peptides
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(B, C K L, M,.were >70%th&9- of A-gliadin 57-73

QE65 (A), butnone was significantly nore bioactive

t Wagures- Gi()adi( ihsirie tREGSnevRBMChamsp ofithe Sndesing mechanism of
gl ut amat.e-substituted.pepti des at concentrations of
2?§e§ﬁg&§§9tﬁ%%?ﬁ?mﬁgpg@g%ﬁbarabIe to those at 25
RE AIBEES Uhsl A0 P PERIES

I, ulirésl\} %‘g?(tog’%ﬂ&ere eitng%%%b ‘fté(&)g%tc?d\%ﬁggﬁﬁ gl i g [ nt()H!h
5 predant@isEntiof her peptides were internediate in :
bi pactivity. At least six gliadin-derived peg;Ldes ar e

eGIEUTE koY) tp fnBesirsts the dispensmgdaschanym p8arpmBodiment ot the

| L 1GAal by transgl utam nase. Rel atively
gg%¥%#g§%??§% pol ynmor phi sns of A-gliadin 57-73 al so
e¥igite 1 Mapse! @atlastrardicoas-gectibad thiduhsd cdrayonems ef Figures 16(a)
nodi fi cati on of peptides fromseveral gliadins of o
T#S thcum aestivum T. uartu and T. spelta may be
c e .
SRS £ Pl ERTHALRhR bR BRI Btbochiriihe preggn
Witsehtidr® gener ate non-coel i ac-toxi c wheat may |ikely
require renoval or nodification of nultiple gliadin
gEigmses 186ndp 49) iBvstigte i Swnevaonechprismgl glcperifis apembodiment
o%?g&rgggﬁeiqglpﬁ,peptides i ncor porati ng sequences
det I nitn JPP%réa pepti de |igand antagonists of
AFguk&H0(a) 24 (H3lhhsSraf ot 4R RE V@ ubler 8f Bigirel 09@QNES @ Eand
genetically nodified wheat that is therapeutic rather
t HignresZd fe)tand i(orillpstrateopsefeared giose sestiondtrenap Revagious locations in

- Definjti. f Epi S . Co ' f
oepe el AR bRR g R Uncat i ons of Aol i adi n

56-75 fromthe N- and Ctermnal indicated that the
core sequénce of the T cell epitope is PELPY
( A-myefeardil wmbadig®nt ofthe prepens invenidut i ne infelation deviest fsom fdhich
antagonists . will focus on variants of A-agliadj,. that
PRSI hBY kepsafutSH Bo i ok Rek RSy M pirR bt gry o8der. The
C pRdfdrkdidngbddandr S i RAEdd iM IFighresPgREtodEs cor respondi ng
to A-gliadin 57-73 -QE65 with al anine (Figure 15) or
| ysine (Figure 16) substituted for residues 57 to 73

e .conmpared in the ILEN gamma ELI SPOT usi '
paPf REFEREfctbdre) SArN R BrL BB e P FEBEN; ac
vehshoteers 6 days after comencing a 3-day gluten
chal'l enge (n=8). (BL is blank, E is Agliadin 57-73
QE65: QLQPFPQPELPYPQPQS (SEQ ID NG 2)). It was found

| d 1 espondi A-gl i adi n 60- 7 5.

( BEbrdeERBTAE s i R R s oot o ekl diod e pgusine

t o ARENBIrA8E td Mibshiné 1() tAE lekfsbeda MmbuitpidE8S ThYaduliisee & may
6g :

A-gliadin 57-73 QE65 substituted at positions 60- 7
abe farswd dwegrallnwith sheshawping 2obwdyy will berflegqriped pelow, it can also

A; gl.i adiin 57-73 65 substituted at. itions.60s70

7 R SR o R b it B3 DeudiE 2 i ltows the
p hﬁﬂ&fa&@% edles, faSHmOEH®RA colburs BEMRAERIBHE e ant-tBlbiagD fo be
57-73 QE6S5 variants (substituted with all other
n3atigdedas iy ersesing tegheranseraenitef g deyee. cyst ei ne at
positions that prove are sensitive to nodification)

are assessed in a second round. Exanple 10 Agoni st
a@siiMistitedfin Fihsd 1 <l7>y taqRHinviag letbrt Se:@bndd-ofit bAghe Modsing/Bat a
QE65 A-gliadin 60-70 65 Is the core sequence of the
dom nant T cell epitope in A-gliadin. Antagoni st and
non- agoni st peptide variants of this epitope are nost

l'i kely generated by nodification of this core

sequence. Initially, A-gliadin 57-73 QE65 substituted
at positions 60-70 using 10 different am no acids with
contrasting properties will be assessed in the
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were considered "suitable" partial or non-agonists to

assess for antagonistic activity (see Table 8 and
wWo2@aness4d7-27) . The | FNganmma ELI SPOT r esponsePOf/GBBME002748

to A-gliadin 57-73 QE65 is highly specific at a

nol ecul ar level. Proline at position 64 (P64),

glutamate at 65 (E65) and | etkf-ne at position 66

(L66), and to a |l esser extent (B3, P67, Y68 and P69

apesifiat idjighistht ynosiepédct iy & bt rinme leverat is auntteo as to rotate

substitutions Y6l and Y70 ?oth gener at e _super-agonj sts .

Wbt 3emigH @sis Frithin e devigs tty be HBAUSS piebglo %Pit & way, 1t

pr.o I j WaTel = [ :

n%stl%@’%a %IF’ *%ﬁlfeéﬁb%{%oﬁ%ﬁl g?%@e}{é gyn(S i %:la es Bgzptr%e%cgglﬁg gdsf or
bululstyatby th Tphei(©). Nesietest aff thp paimirgdeser B feun ti. first position
Ei ght een _non-agoni st peptides were identified. :

5 pillyateated in Figware d{(b)ithdhsseepapasitiongiirbgrediy Figpesl (ckis arranged

 pRORERE RvicR ifgfietiat Yo Egibid s UBLEGERRAF SthiAdith may be
5¢arfidd Q8 on \Wakieead030tT theemsuthpieact.i ve than A-gliadin

57-73 @QE65. The nol ecul ar specificity of the
peripheral blood |ynmphocyte (PBL) T cell response to

thedom Lt - gl i.adin. 57:73 . |
R e S g o0
10 SHRuBRiRe 6a0Highty abiaidkosd 8Bk it AistSuragds@sistt £é@ditempting t'o‘

nunber of amno acids 1n the core 7 am no acids. 4
Cethrlifrons thegheithpieeed baford mamingthe prisingdgyar $divraygony the

QE65 .are cansj st ent on- agoni s i | HLA- + .
RIS i S SRR e e o T Sl pioer i
SRt ddl 68 pMAE itl_?é'ﬂe%ic@'ﬁ@fo‘f‘@ﬁ@@x?lﬁgtty idhlettheubBk. Nevetttheless,
response to A-gliadin 57-73 QE65 I'n HLA-DQR2+ coeliac
ditsbadd bs ngpdsha atshmil spiceds prafepahiy prgwided fetrigsn thapaguthpiece 6
capabl.e. of antagonismin PBMC ex vivo,may. exist, .even .

15 ¢ RELBTMIOBYSRE F 38 5 FLOPRUESRTL0 CRUiRIalhF Prppeeves § Wik his or
Ohe Qo8P wahORabuchiftlthdtfoatPice ks are generally weak
agoni sts. "Fifty-seven single am no aci d-substituted
variants of A-gliadin 57-73 QE65 with agonist activity

30% or le have heen identified and,are suitable
o i o SR, 0o, PPt covSrt R et bhd e g stowed
Wealtidn Laagtd weriaaty F{@)l Iy tHRC@ Mkt A8 irel WFRICE BF §Enddfhpiece
A-glitadin 5/-73 (E65 have al so been identified (see
20 bebeanyt iapobvidey vith 4 reatroretubipr SucngagipgyWithhe priming lever 8. In
antagoni sts. |t has al so been su ted that .. ;
o DR, MURD e mOr R RS IO S e hBSH pasision of Figures
aqg;t) Q8 {SRE %s fldsed p&lidn dITHIAIE 1 (2hIORE BotumQRBlat A @0 Bages with the
pepti des ‘that do not induce | FNgamma responses in
" ¢ pehiimcleRBNCInd friares ¢l batle fromhtsl seeangepolsition dllustriiad wnFigere 1(c)

oy g%ﬁ@é Eésgﬁiq%gg%ﬁﬁ ﬁ%ﬁ?g@ﬁn 4158 pllody fifher betow, in
25 ggk[ﬂst G%rgﬁ%eﬁ Raboidd: @it FoYerhht lHE fre iag RvEl#odrASS anlindexing

(HCA Ta) ( PRAPW EQEGPEYW (S S D' NO_15)) and .
t myacbargsop & ond viiesest{lt pius@Bmdeus yerer DoPktot AR ify line with a

EQ ID NO 16).). Si.ml ddi.ti.on of i.d .
{ SoRERS TR Bk AT gpseAr A g B B the poyvder
I iyr N 88uR isElidpeR el oS RgatkBMB;f §itkeehd AdeNRd MotReks

6 days” after conmencing 3 day &Jqut en chal | enge (n=5).
Relstihg thewetuen ewperess of thegpringsp lbreed imméedigelyritgepipnigs and

A-G 57-73 6 mean of. duplicates), as % response.w th
30 [aflpie OB ST & BT, ek HEA PobKebD TPL TR ogyilekdt to o

( PB8i1idARIEre™ carfatkly 5 MG4 §itBf tAOd@Gded- substi tut ed

vari ants of A—gllacPl{n 57-73 QE65 reduce the interferon

gamma PBMC ELI SPOT response to A-gliadin 57-73 QE65
(p<0.01) by between 25% and 28% 13 ot her peptide ‘
variants reduce the ELI SPOT response by between 18%
and 24% (p<0.06). The HLA-DQ@ bi nder, thyroid

per oxi dase (tp) 632-645Y reduces PBMC interferon ganma
responses to A-gliadin 57-73 QE65 by 31% (p<0.0001)

- o, nmn A [ S




specific genetic nodification of gliadin genes in
wheat. 2. Use of high affinity HLA-DQ bi ndi ng

w@epsioasss t o conpetitively inhibit presentati oPCDGB2004/002748

A-gliadin 57-73 QE65 in association with HLA DQ.

- -These two approaches may be nutual ly conpati bl e. ,
- Super - agoni sts were gener at ed2By repl aci ng F61 and Q70

with tyrosine residues. It is likely these

s Upailesganidsh Figuessul(t)ed (£, dia praferred edbddimehtgsot iacludes a

HLA- rat her .t han, enhanced contact with the T cell ‘
r SEBHRHA0 usemc%#oqfﬁhﬁgoqws?e Thsavipdew L0 dnrroyided s@ arigrallow a

S t] [ . ) t Ly tive: AP
SRS ] 0SB AN BTRORS: ISR ey
efcbettr difplswbpbn tavhede AF tikidadicd1sdas 16 DréJTbSthé akéramitiSan
Exanpl e 12 Devel opnent of interferon gamm ELI Spot )
udhdieptipBRELAN dax-dgS eIt R bmdme@éané{ga he a7y Aloges-remain
QE94.as a diagnosticfor coeliac disease: Definition of

I muner esponsi veness in newy diagnosed coeliac

di sease I nduction of responsiveness to the dom nant
A-gliadin T cell epitope . in PBMC neasured in the )

i Mayraepests Qfhearestnt SpsatiGnyrp apilicable tedevisea hpesitgea widle

ST o iR bl BARFUE Ry T Rallrol oo

10 Sembegi@nddselibed DAREK Sanf Rl s8It carriets haing@RAditional blister-
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A-gliadi n57-73 QE65 responses are not neasurable in
PBME ¢sinsiguetiona ovithulsfeass Savid wrieug hueysof phelfeteangeinsae

pilot data have suggested these responses coul d not, be
aStadRh R WREReSE TR Ty Rl RRRSHERE diffhndSs,
S ﬂﬁ%ﬁéieyx’é abntion i€ pAtibAE 1A RARSEeIuTTINBE uERISPRNSIMES 85 fhe
to A-gliadin 57-73 QE65 is restored fol | owing antigen
ei@m;glilﬁrat‘(ctﬁlﬁ)lgureSfZ(a) diddghostic test is to be ‘
devel oped using the ELI Spot assay and PBMC, it is
desirable to define the duration of GFD required

bels ol i Piched (L RAM éa%%e%iai@g%o@m@% fﬂoﬂﬂé‘ﬁgﬁ%aped base 14

responses to A-gliadin 57- and ot her
i hmaugosastiniivily ghisadics side puifabed 6iappbdimonid phieliklywith a

di agnose + coel.iac subjegts re.recruit r

¢ RS oG BBty RB SR nes BBForEe! el yles &l ace
PrSRRE vl thefkethd sRod di fdef BFRELs ABMBsEhd t8R0Em §SREYHr
before subjects commenced GFD, and at one or two weeks

ahoesingdrseeoltpavgleG-Dhe baseddds formad withuhepprebiable drigmegsdso as

days_conspm.n slices standard white, bread, .

BB Bl U ot Ve Pt il ahepired doses of
ShawHM arisiroubBBNbieNes @re%l%ﬁ?éaeﬁ PAuASS NGO HRYin the
six are after commenci ng gl uten chall enge. A-gl’adin

5 pref@regegabodihent AMhPeh g8 Ao led GreQEO 2id¢Bin thahome and

conbi ned) and A-gliadin 57-73 QP65 (P65)

(non- bi oactive variant, see above) (all 25 ntg/nl)

VW hARERISE Higud 3(bRlte SBEadlRMEMIdiRUNEREL 16088 hAGe base 14
patient was + (one was DB+) (n=l 1). PBMC from

new sgaldil agthasspdcitwdirstoand sedvad ldding sheety 25 22dd In duis wiy, ¢he

1 or. 2 eks, fol |l owi.ng.G-D di.d not.sho esponses to
actriefi Fshies § ispik) S 60 it o iGa i L GSbehT o St
C?B@H&ed) that were not significantly different from
bl ank or A-gliadin 57-73 QP65 (n=9) (see Figure 28).
G uten challenge in coeliacs who had foll owed G-D for

onl y..one ek, did not .sub ntiall n e responses

L Tt e Pl AR G e e
OlincGRIRR B btiveBHierO) 44y BRin GREH thRAPA hé e WRE KheahdeRE 26 are
conmenci ng G-D di d i nduce responses to A-gliadin 57-73
QE65 and P04724 84-100 QE92 (al one or conbi ned) that
were significantly greater than the non-bioactive
variant A-gliadin 57-73 QP65 and bl ank. Although these
responses after gluten challenge at 2 weeks were
substantial they appear to be |l ess than in subjects >2

nmont hs after commencing GFD. Responses to A-gliadin

e — oy g e ge—pe, - o o o R o g e



exclusion (GFD). Thi s phenonenon has not been
previously denonstrated in a human di sease, and

WGQ 002684 t he possibility that T cell anergy nBgT/682004/002748

10

i nduci ble with peptide therapy in coeliac disease.
Exanpl e 13 Conprehensive Mappi ng of Wieat Giadin T
Cel |l Epitopes Antigen challem@&-lnduces
antigen-specific T cells in peripheral blood. In

C gehdraily atipsshayseel, with thei ropess edds efaciny the dirst litidihg siden 22 ESch
thi s jnmune- nedlated di sease. duten challenge in
cGeNtARA FRSRecAYe Bt HPorrdsat®ed with a gluten free di et

| eads to the appearance of gluten-specific T cells in
peri pheral blood, so enabling determ nation of the
nidlyeushifg o pecddsed iehy oDfhe ghskitt @6 fTont HelsidRRiftiRR6ondARding
descri bed above, we have identified a single dom nant

Tshest ?4=ébis pepeble ip BUshdaRInSyH %ﬁ @wmcﬂr &pm thabegei 1Adzif fhe carrier
( ?3 tlfr @%'ﬁr&qﬁﬁggﬁleeg?@ TP s Jﬁlustfc'atech( i} agutr%%@ ;H@tul% Yor clarity,

EInCOE S was

p@ﬁtﬂaﬁﬁﬂ dfhed 2d daig ﬂ@eta%ﬁllﬁétﬂt@lnﬁﬁﬁ th&m@éﬂ?zes/ eXeBiNy d‘d‘ﬂ%ﬂhe
gl iradi i protein derived froml 1 1 entries in Genbank.

| ha&edﬁalt magp mErEpIYaisat waowde an pislave (huck aHindicpep by
ated coeliac di sease. Seven of the 9

%QPW§AOE§%P ?OW@W?ﬁm}ﬁ@ 8p%§srcal HLA- DQ2 conpl ex

(HLA- DQAI *05, .HLAD@BL1* 02) present in over 90% of

coeliacs had an inducible A-gliadin 57-73 QE65- and
gWithin thedpusing 2 of nhedehalatmeglpwn% én p preferrédpdnehodimdsit du. of the

- caftreR et St S o ha S sihe TP Dy Ban
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Ceirtie€Pd s %P@ldédnwﬂéﬁ%ﬁaﬁ)s@,%@hﬁféd‘i@Fig’u?ecél(g} Sﬁatﬁ@ illustrated
In addition, there weré as many as famlies of

stmbedinent], bz;chrsepmreao pepsitidesd adjmienmceltWatdW}e‘émg. Suravel of
% as potent. a i ad 7-73 in t ro

Y SRSk Eliel g oot BLHS siaf siie' Bk e hupriigd2

f faee@ Dresp@de Yok feh anda 'dﬁﬁéﬂég@qn&:ﬁﬁ{mﬂ

¢
that were structurally very simlar, but not ?% %tlcal
t betivieen th@rtwo seqisentesoods tA-pgdss actpect 57 iNA8rt{ 2@ Dmtwardly towards the

U ST S Sl S P e

A%ag@ugh no honol ogues of Agliadin 57- 73 have been
found prrye or barley, the other two cereals toxic in
coeliac disease, the newly defined T cell epitopes. in
n I adi ns have .exact tches inr nd

s 1Bt e B BREAS T B SOk Retbr iR Gemeen the
r @a?ﬁ@r% b\ Ys) rotatafiO 85 duR theloRRRReadOIf 1AS é&ﬁb@tl%‘% tdloperate

HLA-DQ2 is al nost always associated wth . None
of dishensggweschiilisin BB an ndetingumeshabjsect s had i nduci bl e
Agliadin 57-73-specific T cell responses foll ow ng
gl uten chal l enge, unless they al so possessed the
Copk %F&eﬂd%r%uﬁ&ﬁpéa%ﬁ suppdB: 1 is ﬂmﬁ'&rﬁp BeBo Ecﬁﬁl%rﬁﬁts namely
subj ects who did not possess the conplete A-
c@mptlvelmlath 3d ancrh du almhﬁplgtlel 3adiThegregst ilthes pled urf FigurEs 6@l land (b)
res onse§ % 8%ﬁ$ ut en al  enge. In one HLA- DQB
sUjPBePe ‘EYWB ayso TR el | epitope was
identified with the core sequence LQPQNPSQQQPQ (SEQ ID |
NG 21). The transgl ut am nase- deam dat ed versi on of
tEa@I@@ﬁde@3%b@Emdmawpmﬂsnﬁ6ﬂﬂaﬁlmhemndnnﬁaamwdﬁmémmsmw

evi ous . s udle est
P he b e bk e 2o Bt Py s it Tdive shea 22, Bach
sequence LQPENPSQEQPE (SEQ I D NO 22); but further
studies are required to confirmthis sequence. Anpbngst
the healthy HLA-DQ@ (10) and HLA-D@B (1) subjects who
followed a gluten free diet for a nonth, gliadin
peptide-specific T cell responses were unconmon,
sel dom changed with gl uten chall enge, and were never
potent T cell epitopes revealed with gluten challenge
|n coellac subjects In conclu3|on there are unllkely

o T T —— -,



| ocat ed on wheat chronosone 6C. There are no
honol ogues of a/b-gliadins in rye or barley. However,

wa@bdosbaeee of the wheat gliadin subtypes (al/b, PQr/Gaaa4/002748
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w) are toxic in coeliac disease. The g- and wgliadin
genes are |ocated on chronosone | A in wheat, and are

honol ogous to the secalins ar2@hordeins in rye and

barl ey. There are now genes identified for 61

aagvil platier3S alsd indledds a(plurality of guide sirowghnolesTiBecoaregpandiligrio the
sequences are cl osely honol ogous, but the dom nant »
epiropghehales 20 of thaavsacialer 48T 13-om t he nost pol ynor phi ¢
region in the a-gliadin sequence. Anderson et a

(1997) have estimated thatthere are a total of about '
150tHH why, 36 tlludtrgted actiemageilig $n FigurE. 6, ag $isk QHcabbé pushsY out of
are psuedogenes. Hence, it is unlikely that T-cel

e b tspesh ha¢ 80 and infma eeyeesparding sHde tireigh heds 3§ ofcthe gadl plate

Lt hinh kno a- gl i adi ' .
ot 08153 B SEOHERG s oSl g e 2
abpps ktill dRIM dedbklyli® phAcg! ABEHUEh 26t FBa patipQieddhcekn Gele| the
epirt ope€s specific to coeliac di sease. Over 90% of

ceevil plateFatalsersuppersetheifist Bdging sheqd2eropad theiarongly bole 20 and

o vERES R PR R R e KRRl i e
express HLA-DQ nearly all carry HLA-D@B. Hence, it is

critical to know whether A-gliadin 57-73 and its .
hdwollwtrated biyrthotier-seatiemof Figyre 7endthsanvibplatgl 37t ia¢fudes a second
pr ot.ei rre the only T-cell i tope ecogni.zed by, T
e B A e R R e e U

HL o/ EX Bt LR RGesH hrobikh héle$ coMBdsBorldis ©a9€6h guide through
desi gn” of peptide therapeutics for coeliac disease '
mhalet3 8arflthe corrpspomslingrnvpepts 3. IHpaofiadpesach pair giclude an inlet
57-73 as T-cell epitopes Initial searches of Sw ssProt
agﬂbf?éWGPDQEH@lﬁiiégases for cereal genes coding for

the core sequence of A-gliadin 57-73 (PQLPY <SEQ I D

NG 12>) only reveal ed a/b-gliadins. However, our .
f iAseHusapieidig Fencedi (@f relftitele the girfaaelit® obthe ABviEI6S 32 abutting

epi tope revealed a |imted nunber of pernissiv i Nt
s%lt?slf’%e?rlﬂlf%‘?‘?s‘?ﬂt e %lﬂ@%lycﬂ?fsgf‘eﬁf%ﬁ“%‘g&ag?el&ﬁ%?@%%%iaﬁy
a%!&%ﬁro‘i’ﬁ MO HALEH IJhsth o RRILRRR)IwitH BB GBide Wough-hole 38 of

ext en our search to genes in Swi ssProt” or Trenbl
d tieadard phate B2 oHeny, fooreagheptidedthsoughthiolet Ieofsbeaemqdate 32, the

XXXOOOXPA | LMP] [ PST] XXXXXX . ( SEQ LD NO 23) . ..Honl qgue
wafrway aler 14 Pr@al[dawﬁaﬁgfungcwéa Waind FOIg?S@%’%fH% ifer #2'and outlt
hgy @f&’tﬂ‘@s AL A bRS] E1588c1 18PN pdrtbulad hdl thREE2 communicates
honol ogue was 1dentified in wgliadin by visual search

ofwithheenetsifeed itarassylciatedi guiderthmough hole 3@evibanthe cTrespending outlet
horol ogues of A-gli adi n.57-73.were assesse fte
AP BRor 5 s PBrosLs AR BE HE aorCie Buide trouEh hole 38

gl utamat e( QE) - substituted variant in four close
honol ogues) using the | FNg ELI Spot assay with
p eysi ifimeratdd ib Fogvde Hibhowenl agamseg 6] is peshed putyiandly of the through

chal | en in caqeliac, subjects.  Th padi n se nce
A PR R G T S R L BT
a%@ﬁiﬂ&hé@&/ﬁﬁ Yheieh pBRioRRUF &S bufRShafe FditihB i 423 at SiRend of
Table 12, and Fi'gure 29). Hence, searches for
holmtupgshege)ofind the retessied ahannal 41l (ahtherppppsitecand of die aug-shape).
account for .the tqgxicity of g:gliadi sgcal i.ns nd

ndh g ey, RealiiiaedcasghvoRagbe R prthioual Mtairay gl A sueh
alhat F?ﬂfiééé@ | & wihERLthe lé(') Adt Rriie€ &l the 8REA 2BESack Mp Aitd S deBessed
identity all possible T cell epitopes coded by the

known wheat (Triticum aestivun) gliadin genes or gene
fragnents (61 a/b-, 47 g-, and 3 wgliadin entries in
Cenbank), gene-derived protein sequences were aligned
usi ng the Custal Wsoftware (MegAlign) and arranged

i nt o phyl ogenetic groupings (see Table 22). Many

entries represented truncations of |onger sequences,

o o o o ] e - oy r



Mel bourne Australia). Approximately 0.6 mcronol e of
each of 652 20ners was provided. Two nmarker 20ner

w@ewsioasss wer e i ncl uded in each set of 96 PCT/GB2004/002748
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( VLQQHNI AHGSSQVLQESTY - peptide 161 (SEQ | D NO 24),

and | KDFHVYFRESRDALVWKGPG (SEQ I D NG 25)) and were
characterized by reverse phasd80HPLC and ani no acid
sequence anal ysis. Average purities of these narker :
pehiindb4ss wvet thelb 096 afithie di8% 44.eBpwdér iu eleyinsdPeld i des piskee up by
injtiall erdi SSO'XFd [ E acetonitrile (10%_ and Hepes

1 Strsamoregoed reRdhe nserf 2@ At etiphe iy the airway plate 34. A

L | ; p | ) bat it h
IR B PP BAIPLE s GRL A LANBA A5 ok
Fity eret momBpiece® efihe dbeck. sol uti ons of peptides and

pools in PBS with calciumchloride InMwere aliquotted
and.stored in 96-well plates according to the tenplate

| at g R i d d t .
Ay B SRR R SR RGBT
gQkned@2pi gs fllussued inGeiSs 90 ad® @) 8dn infertv@l S84 fitRe casing

100: 32 'ng/ . for two hours at 370C. Peptides sol utions
whplgess3appndPbagooperniey @itribe piFsahplyter3aned tpfirora segongsiow

L.adi ' . 7 0 m) t oxin- f o
2Bl d hUABEES (Mon{bk DR BT LAk s nAPH SRR Gt dtipna
I Qb BAPRIAbE b vt th defRahesbcshd Rodvigatier (0. 2
my)-sterilised pepsin (Sigma P6887) (2 nmg/m) in HO
0.02M or chynotrypsin (C3 142) (4ng/m ) in ammoni um

AR 60,0, 0 S bR B3 e
hykireopb Ading @il 40 REBLDAILYRRAS B is pRMioned adj?,coelrnt %. %eriphery of the

chynot r>l{£>3| n-di gest ed lg; Fadin were boil ed
mpeekebs The ermsperding eislebad isanevided on pr opreaiesidaofihi phcket

gl.i adi s.omtted werge a perfo . Sanpl es re
S b B R S s Rl 95 REH ePiFTag e e Pt and
WBER OSSR 8§ dowdSHREMNAL Adtket. by the BCA net hod
(Pierce, USA). Before final use in |IFN g ELI Spot
assays, aliquots ofgliadin-protease were incubated

i, th tTG i th t.i 2500: 64 /m.. | F EL t.
S8 Mt Tttt et @ ol G Bo R Pt R Tob 4Gt into the
phﬁ&r@%&‘d\flﬁjﬁ t‘ﬁ'e‘b%ckéw [ 1ipore) in which each well

cont ai ned 25m oOf peptide solution and | OOM of PBMC
(2-8x1 05/well) in RPM containing 10% heat

i pacti vated human .AB . serum am dat e epti de pool s
Wb Bt S e S P AP PeLFh e P FES aifiehea through
p&ﬂhﬁ dRSrHALhBwWIthRANE tHISRAB A II0R diRkcRJIIBHA o%h%‘b@wder in

h an identical layout) on both day 0 and da
Athe ipgstt 36 sorpstthdisfsidge € apdmiowie i inty tHe amitcbatme apepbé dersied out
i neluded t TG.(64 [.m I.n each ELI Spot ,p] ate ere
wBF e SRt s B ey BE ere et BbEREly Wi
ea6ithe¥B khe vor@nél ofthe YoLIeS t@fhe\WRkibSa4, & poskRRE Rjacent the inlet 42.
peptides (peptides all >90% purity, characterized b
VB! HisavaIPLIE, aiRrsam fiom tie indetid@sy deflowdZony thed@se of the insert 26

D A mBasE LA 1o W by o Pover
Pe2H6Bin/te 913stiRbQNRINGE PXe(RLh{naEAd BN 2&) b a relatively

P02863 77- 93 QE85 ( QLQPFPQPELPYSQPQP (SEQ I D NO. 29)),
a$iiI biprse iny@sictionli §es resylt 9Ff thasdipawdBI0D thaydirstneam tends to be

PR Ao Sl T o o o AR he fedessed
( EiRamél-46 HRo ddn&ﬂﬁﬁih? kd §&lsBlegathfl €r devel opment and

dryi ng, | FNg ELI Spot plateés were assessed using the

MAI P aut omat ed ELI Spot. pl ate counter. In HLA- DQ2

heal t hy and coeliac subjects, induction of spot

formng cells (sfc) by peptide pools in the I FNg

ELI Spot assay was tested using a one-tailed WI coxon

Mat ched- Pai rs Si gned- Ranks test (using SPSS software)
applied to spot formng cells (sfc) per mllion PBMC



gl uten chal |l enge. However, in 9/10 heal thy subjects,
gluten chal |l enge was associated with a significant

WO p@seesed i n | FNg responses to both peptic- anpCT/GB2004/002748

chynotrypticdi gests of gliadin, froma nedian of 0-4

“sfc/mllion on day O to a nedian of 16-29 sfc/mllion

(see Table 14). diadin respedbes in healthy subjects
wer e unaffected by deam dation (see Table 15). Anpbngst
haalid tlyardttan 8fuse (b} eheshaps ofiihe amway pithrd cliosehiotfbma large .
| FNg responses to speC| f| c I pti de pools wt
g%&ré&atwaﬁ Rosvfige to Ewactth a#@ovwoﬁogeiéq chqngwslrectlon

TR SRBONRE B VE L B Q?ﬁdﬁgbg' The LRANAG al%aaes IEPR ensure

10

15

S tHa0 BERSGY owmgmﬁﬂ&et\mﬂmoﬂie&my&s mhﬁfamﬂ asentchwaludayavmd
O (see Table 17, subjects H2, and H9). Four healthy -
s QM%Y%PW@T%]@W@P ithe sufagee s‘{m seefsprp gyindsdangige cross

éec618n ge %acg POF glon 81%S§ tthet;ﬁ?ﬁ /1 %?ne@?tg %gm%gr%%lolaﬁgwﬁhout

pg@ﬁa&t@IaX@&gﬁe fspRPgRD.t o pool 50 responses were due
to - pepti “de 390 QATYPOQRPQQPFPQTQRPQQ (SEQ I D NO 30)).

HLA- DQ2 coel i ac subjects Foll ow ng gl uten chal | enge in

A- + oeiac j.ets di an
G35 Fisdf 380 4ol T AR, the PR 17BN the gpckst has
t @s ﬂtﬁfﬁnﬁﬁﬁdrgé ht' th@ﬁhle(t $6 the Rk & déﬁned@ﬁh@ﬁmﬁdﬁ@loﬁ %’ whereas the
coel i ac subjects (C06) -did not respond to P04722 77-93

QEBo Zhag bypasbds|thop)ckahlehs iadnininiuyn eressseceenivpisisfore the airflow

Qi s IR N ear [ r work,

bi oactivity of wld-type P04722 increased 6.5 tines
wi th deami dation by tTG (see Table 15).
| Theri eclonityainghastrespothsesoss seqionaldires ig sgeklﬁs‘ssqmétse

Sl eSRELIE Pl TR T TG SRR8

- fg&!s'{hé hibR %16&5 SIVEBY g¥PLil foidthd ﬁelpewd@ﬁ@bnum iftfheifdcket

20

25

Fe/mll |onfor pept1de-gliadi n. Deam dati on “of
ghirfialiv o heset desggtepitvacnd v plyotd:w ttee walldifeom péwaer2leposmig.
for chynmotryptic-gliadin and 1.9 tines for
peptic-gliadin (see Table 15). (Not‘e that the acidity
reqe 'afrﬁ&’wfvgf cit{ IHIG R 1RO (p(}kepﬁ F&%hﬂ?oﬂeﬁ &1&151? |b%5 tﬁé%u%ﬁ&iﬁbﬂéssure
in parti al deam dati on 8f gliradin.) In contrast to
h emlateldyzs shebjisec inbaleg wltesmas divalolgmgBow mate cedifabfoNgf both velocity
ELI(? responses to 22 of the 83 tTG treated pools

Png peptides froma-, g - and w gliadins (see
Figure 31, and Table 17). Bi oactivity of pools was
hi ghly consi stent between subjects (see Table 18).

| Bgeiydigl g5 poosashedld bF getbrityd pemsumahptctbe OWRITES

al nost ncr ased by .dea at i TabI 1),
oS he i aB SHovs | Heses ¥ T sty sho R s Fucate foa Highthen
W@i?tar@ Qtth@?os@wﬂﬁ? %a@ﬁlefvﬁ{oléo 91’4%@ anazgof?p%v&&?m @Y 9801&3@{5 pushed

pool s" i ncfudi ng” honol ogues of A-gliadin 57-73

'S mhggegh ﬁletaﬁra«tay l@epns esslpepniecdeimper I tiiahadpahs, yhe clump may not

30

deami dat ed nths Or _in preparation, for

cRATR G e PR Eg Ve el Hpatiguf TBAR: 4C0e bl fybreak

t i fJ HRrReehE ae.@:s&réa{nEEA)n @ pteérrd V@REhE pERHEQS rdmidel @radually
TFA sol uti on. hundred and seventy i ndi vi dual

t T@ndtkamodhetté:d tkmszptﬂoore qus panev2 this,of smallecapridn ibproziced heiween

pilef't e 28 B @it R % t4E ST Gt A Fagiaps g ision
T{afis %? pBlte 80 bEAMEY BleSRlbt £0MHIGBELsSd PAnde? 96 "BHE] dombined
(see Tabl @719). The five npst potent peptides (85-'94%

bi oactivity of P04722 (QE85) were previously identified
a-gliadin honol ogues Agliadin 57-73. Fifty of the

bi oactive peptides were not honol ogues of A-gliadin
57- 73, but could be divided into six famlies of
structurally rel ated sequences (see Table 20). The
nost. bloactlve sequence of each of the peptlde

= PN\ NN NN NN P PN NS NSNS P S A N~ 1 ~ AN\



famly" to the sunmed | FNg ELI Spot response to gliadin
pepti des was conpared in the HLA-DQR2+ coeliac subjects

W@ s@s/oBegur e 32). Accordingly, the contri buti oPCDGB2004/002748

P04722 77-73 E85 to the sunmed response to gliadin

-peptides is between 1/5 and 2/ 3. Using the peptide
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honol ogy search programe, WA@PepPepSearch, which can

be accessed through the world wi de web of the internet
atwithf pdimexrsiopfoe,“a” that limits the flow volume through the pocket, ensures that
"cbrg.inf.ethz.ch/subsection3 | 5. htrd.", and by
dﬁ?%@?”@%ﬁﬁ%?% Ot hehPREKRiTA rg@&@@%%@@“?or rye

secal ins, exact mateches were found for the core

sequences QQPFPQPQQPFP (SEQ ID NO 39) in barley

hdlockmiabis ti{i$jAR8nled holerdygnes&cal isnchofoA23 Bé BetwieABGAAD and 2.0mm

AAG35598) , FP FP. (SEQ.IDNQ 40) in barl
hé?fd@Ch%t)S'eﬁ%nfé%png Rradth ((laﬁgnﬁﬁmfem@tﬁ;qm%@% SE@oupd -

i 1,50 ] I dei R8).. e -
PR o VAL P B B ey g govertis of
coed podadegubj ects were studi ed before and after gluten

chal | erige. Five of these HLA- DB+ ( HLA- DQAO*(B01- 3,
HLA- DQBO0*0302) subjects also carried one or both of

t : [ i - AsSsOoc] A- conpl.ex : .
(P s BbTEERE BERRGNE) Rlmithe paRe: TR B periga ransing
b&boh EH@bénaT BSHOCOAL Bidls HvAtHXIhe paRb e ¥ Lhe Math MRk B of the
responses to gliadin peptide pools (and individua

pé&pelaties cydreanddirayideoeprg dlemps g atignyf thh powdesr e
gualitatively and quantitatively identical to HLA- DQR
coel i ac subjects (see Figures 33 and 34, and Tabl e

18)shotde diagpiecetedapiti HOtRY@mbédinass, RiORRLLNTF FhrRR e flow
HLA- DQ2/ 8 subj ects, but only in one of the 6 HLA-DQ2/ X

s B#hélroygh theaqrockedt pibat thad theawet ode, fpr ihstape deminaineresof the

bi oact i vi tween 3.8 and 22-tines bi gact,i vjty
oS 1o ot dff 55 o eri g oo i it
eGokisiRl#Bhs (Wl Qﬁﬁéé@@%? BUdaebtd 5@ MR HRbaRed | Vi ty

of P04722 77-93 E85. Currently, it is not known which
pepti des are bioactive in.Pool 74 in subject C02, C07,

‘ C08. T he . f HL A- IR ) ' h .
" 3 s Sr e POz et s A b sr ictlatk S ot in
Wedurke@igh vk ddes BASSy ORI MR Ve AK a biNGu EL-IRP hte, for

responses to gliadin peptide pools, but the other two
dingtapess Holwdming thesuragy ditbapeddegevtl bd eglded iy m cartain depth.
speci fic peptid oal s. Subj.ect, Cl2 (HLA-DQ7/ 8 .

- B G ROy P B Yot e AR D dhd BIFSICh eaer being
F@de@bBR Furt s agﬁﬁ.rrsmc_e @fhalafish ¥y G468 rePEIRLL BE® rhids WARRE
pools identified a series of closely related bioactive
piteReeRropTestivaly trga thisimuior, @owdeLie nrdel GRENBSQRIRANY BEQ
I DOC%) 42%} sSee Tabli e ZOzuzLJ Pr evi.zﬁus woy kK (by us) has
dBAOREF PHPES ﬁﬁgPa5HP@E PRA‘BPHHRPFEST dues in this
sequence are susceptible to t TG nedi ated deam dati on

(underlined). Honol ogy searches using WWW PepPepSear ch
haltboyghahe voluag anfl sgengiimotinbaation WiiP@NFSOOSRQSESEDIS| D

* cgtp el B Son By PR g Bl ulirgite o

30

t hEalbfieat BAhBeiped3it (R@l T SfeteBAiffichR e MhH3 13063 inlet
i ncl ude pol ynorphi snms of a previously defined HLA- DQ8

r &3 havigg & desgleq! &meh S@Eiptl@@@;( @@és@gsm@l@@@dqwmin a
. SR i .
R BELS AT 08B e BB B oo

Wal et al 1998). Currently, it is not known which
pepti des are bioactive in Pool 33 in subject CI.
Conprehensive T cell epitope mapping in

HLA- DQ2- associ at ed coel i ac di sease using in vivo
gluten chall enge and a set of 652 peptides spanni ng
all known 12 anino acid sequences in wheat gliadin has
thus identified at |east 72 peptides at 10% as

bi oactive as the known a-gliadin epitope, A-gliadin

e — oy g pe—e - o o - .



di sease. However, peripheral blood T cells in HLA- D@8+
coeliac subjects wi thout both HLA-DQ2 alleles did not

w0 e@sgmeze A-gliadin 57-73 E65 honol ogues. TwoPCT/GB2004/002748

di fferent epitopes were dom nant in two HLA- DQB+

. coeliacs. The dom nant epitope in one of these
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HLA- DB+ i ndi vi dual s has not -B&en identified :
previously (LQPONPSQQQPQ (SEQ I'D NO 46)). G ven the

t gaehtheéhsbe 26ifay tod@gicly. Gh peuatit N uRe tiap Yipprokimately only
coeliac disease utilizing all the commonly recogni sed

T20%i qf iesledRyeennibe Ué?chélchélwfmdh‘d&%% idcdeageregaipg the powder.
than six distinct peptides. Epitopes in wheat g- and
w-gliadins are also present in barley hordeins and rye

s a6 dhishisted X RIERE(BY aSevakidlonEbdtPRbrrAsSRYFedinbinner wall 50
perfornmed as preV|oust descri bed and yi el ded the

f of thewongng 2eod the IS RN igrciionds el v} @b&mmﬂlfbw pAth

mél b gﬁsgheol?&kgfgﬁdgﬁ %s?ﬁls%%gséﬂs éfdvé% gthg;[lgp deea ava1 a%ie through
CLRERERERRYFF Gl o I of 8, §ioionsahPORCRRssbl o

(Gl2). “Less ent include L P.(Q04), R_ p (@A05), an
Scling i) ratel ef sirfiow beitvepr theipockeided by@SPflI(CG@?qontrSl t8e pverall

O BRI SR PR R ik g OIS b oo g il through.

p@r pplewmrw ROBIahEOMR 11 dH/RB wWhdl bENIR PGSR d SKpa for a flow
ladin 57-73 QE65 T cells only after.two weel Cs of

givcmbma of 6eémiti éigher floeweyistdheey nos@BsgUdl pawdets swhardieire harder
ses indicated that tT

Addi ti onal

o SraEeRas SO LS MR S PUTP e RELRES LT evices used by
gl:lﬁfd‘?é'h fTIf‘eeregés%d AR Yn @b AR a8 %gné% g’ﬂa‘%@ 18LSRASS sectional
O her anal'yses | ndi cated t hat deamidate

ghieatiihan spcialef 42: ]]f icelissgat thatGhd snitioih eroddlséetid@al area for the
restricted. gpi to (cl.aone ersu | ut e )
CRa4eL B NS Ho AR RD YABIE 0 e brF b S OB g gt

ELI Spot after gluten chall enge. QQPFPQPELPYPQPQS

(100% ELI Spot response). Epitopes defined by

i bt ésstwaalkt i rdaivielydasnesinha@ QRRROPE: 830ide? 7% a large proportion

&%Q%@’S’v@%@%@ R G RS K et Fetr Rbifedo

SSBPYS: AR (N8 Sl DOR AL 5

séepaﬁmrbahwabers in Tabl e 23). For rye, dom nant

pepti des include peptide nunbers 368, 369, 370, 371,

and 372 (referring to sequence nunbers in Table 23).

SHE, gt ©35,1300 650 AdPEAR KNG biter side of
S Bt B LT LB P AR PP R T e bt pide o
r yie denide whe it correspunding gdrmne Mnokeg|al patige istale whroligicbdth

epito hi erarchy to be def df or coeliac di sease
eﬁqcpaggow 1@#&%@ t frawingRq vites 9%&%%& A D g1 FAGEDE the

A r
QS5 DG e & Sl bl Ty R Rty TR o Bl ol air for
gemevatgsusal nost all gliadin epitopes. HLA-DQ, D@8,

and DR4 present deam dated peptides.

HLA- DQ2/ 8- associ ated coel i ac di sease preferentially
PAgERNe %@xﬁ§?&lé{r§ qegnﬂfﬁg' ;ﬂoﬁ’ Rl RRRS of @e'p@%d@r and the
epltopes are sufficiently réstricted to justify
develdepusert Fof aepaslpdepbasd dowther theeottiasformming¢he inlet to the

AR ABFDE d@%@nﬁgf‘o}“e 1 el SO Trapea v

f I
PR e P Bl el

2,6 102/6, 501 201, 602 SVA | yr +(-) C02 2,2 501 201
SVA | yr +(-) 003 2,5 101/4/5, 501 201, 501 PVA | yr
+( ) C04 2,5 101/4/5, 501 201, 501 SVA 7 yr +(-) Q05
2,2° 201, 501 201, 202 SVA 4 no +(ND) Q06 2,2 201, 501
201, 202 SVA 2 yr +(-) Q07 2,8 301-3, 501 201, 302 SVA
| yr +(-) C08 301-3/501 201, 302/ 8 SVA | | yr ' ND(-)

NN N N SN A ~ N A NN A PNINSN ST NN e



cal 6,8 102/6, 301-3 602/15, 302/8 IEL 9 no - (ND) Ci12
8,7 301-3, 505 302, 301/9-10 SVA 2 yr - (-) C13 8,8

WQWsBABSEVA | yr + (+) - Anot her anal ysi s wasPCHGBR2@d/002748
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out to determ ne the bioactivity of -individual

t TGdeam dat ed peptides in pools 1-3 in subject Cl2.
The results are as foll ows (s&fuence nunbers refer to
the peptides listed in Table 23): Sequence 8 (100%,

Seqr@nceubl {e5nbyideSait antsssBedtBaMareaSeRI@AE anda bypa¥s second

-Sequence 1 (67%, Sequence 2 (59%, Sequence 9 (499

Sélgweritle with eADBAMUIS EpSERREEONA) 2[e3 30 Mg geruking da ((a_f/()}éf,ZS%.

SOHIBR el fut i SELHGRAE: iy LRI ra b
( HESGidedSeig L Bess-I&tioAd Wea oBadtieN@eethdr wHAG bySRE aREE flow

22 (5%, Sequence 18 (3%, Sequence 219 (399, Sequence
202 ing Sgainanye cRsys¢tioyal apge! fred!, cesaliingdm airatmt &fb6%.

i L OPENP E. . I ndi vid ELL Spat
o P HORREE (SBar T At et A RO B AT B an
Raroili RSt 8 TR ) e 0 Bl s GRS
651 21256632%1306611634 4 68 25 8 4 2

26 tiong apeaf® mE Tesulidngdin rtiolofi50e0 0 1 72 0 0 0 0 O

73 952142 313174122 1529 21287551225

76 108 13 28 16 22 77 3 - 01 01 7821235379 20

0 A3 ifistraRl ipFuld §aP the dath oF tife chitlbt 82 ard otientatedo% td firect
20018300008 1412128 110202

Ctlestiow ebait and powden inte dlhe secdru fibat pathrabam 6igle Pegittivdas the flow

in 29 subjects, or_to determne when a particular. :
r gg%ls ferond dlow path e By 6a1vrng dhah U i s Hie "ok possible
r ?oc‘gﬁ)gtsaﬁtial reliedfd SHAASE W&r%ﬂi&%@%&a fingdadt &ith %F%t%/&ieco the

is due to Ccross-reactivity wth another structura
r elal 5@ dppegitei the putdet @re Pséfenblgfthesangder @ isawol gaeatgrahbn 4€, more

response can be as a percentage of a '"dom nant" |

DBRTHY (BSHHEE AR Por i%@éﬁ VY, SYRS A OR st pdhese o
"Rl @%Fﬁi‘ﬁ‘%}hﬁﬁe CRbHENEd A 6 Qgé hbGiSRES 6P g}é@&% . with
pepti de réspoises, or via-bioinformattcs. Additional
epipeape sisefof thp Kewes) tnatnare thaa 2584, preferablyfnolrhaxeshan 15% of a dose

(PRI SRB Do BAbSY. G2 Dss (ol papepeEdotad At he o

500 S S BRSBR S 0 50SE e RROARAE OB e v 50

TTG deamni dation of peptide 626 (n=12) No t TG 100% TTG

T b

Ghy tﬁgeﬂler form a support for a corresponding carrier 12. By means of the priming
lever 8 and the indexing mechanism to be described below, a support 30 and its
corresponding carrier 12 is moved to consecutive positions to dispense powder from
consecutive pockets. In this regard, it will be appreciated that each pocket has its
own first flow path as formed in the airway plate 34. From the description above, it
will be appreciated that turbulent flow in removing powder from the pocket and
deaggregation of powder occurs within the first flow path. Thus, should any powder
adhere to walls within the airway plate 34, this powder is not available for inhalation

when subsequent pockets of powder are dispensed.



Q 95 90 @ 145 80 B 155 10 (expressed as percent
W | d-type peptide) Bioactivity of tTGtreated 15ners

WG pasnzgs Pepti de 626/ 627 ( PQRPQRPQQPFPQPQQPFPRFB2004/002748
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(n=8) Pl-15 5 P2-16 4 P3-17 3 P4-18 38 P5-19 65 P6-20
95 P7-21 65 P8-22 90 (expressed as percent of naxinmal
15mer response)Multiple epitop®s: P04724E:

QLQPFPQPQLPYPQPQL 626+t TG PQOPQRPQQPFPQPQRPFPW
MThievieice pi frefiomblyGRQQESRQRORE B inletpassagatiaepiovides the air for

arks o EgRein e RIGH anG Ao ghE DIEaSbS Faskshiodbal ikrdehe ai
PRS0 BN A A

sy éfhengddxﬁiggafahecml 2aanlil, pl&s S0 Qh@h@da%k& Faafen gse

tao the lamna propria in the gut. Blocked by anti -

arﬁ?ﬂ%ﬁps Hetmlpiot? and et 4‘bfr2ranlﬂﬁeé Hagkat guisidest élmlébavsfor the
85&9&'@8&%&%5?@ for HLA-DQR2. This may inply nmultiple
|topes wthin one sequence. T cell epitopes in

coeliac disease Ot her investigators have char act erl zed

certain intestinal T cell clone epitopes. See,

vdasrarepgement e@wrtb@n evandf inge of mo“mz frszmmket is removed

L NN S

I @b@NRABeS fefaiddd Wigsh tHenieh gasudpaBauswilafot bB@haRd Midhk Wvith a
techni ques used to clone T cells. Intestinal versus

pémbsw@mhﬁoagl ood clones Intestinal: 1) intestinal
bi opsies, 2) T cell clones rai sed agai nst
peptic-tryptic digest of gluten, 3) all HLA-DQR

I @%b klisfoed 304hd G40BREAEERAND hey sé foa&bs!ly dermtedatiaabihe
transgl ut am nase. Peripheral blood: 1) T cell clones

r howsen Abnimesas @]a{ﬂhewsanb-ammbmfi @@lhm@temn Flcure 10. The

trlcted tes T..cell cIo

SRistR FUERpoRER s et R0 b e He St SHESYERGR g S the
e@éﬁl@ﬁﬂ@ @AM tall lena%e%fs' dFithd Ofriers 12 and is fixed to one or
Al pha/ Beta-Q i adi n Pr ecur sor (Prol am n) Accession

Pbo @55t sheGavibleatves @ah2tcof the housongor at ed herei n by
reference in its entirety) Intestinal T cell clone
epi topesA definition of intestinal T cell clone

epis iIRRESted "i"IE]F f«’rﬁref w/ rtlgz rﬁmm% Qe S TRk Sart AF ?J}Ic%umsa%ched to)
et al., J 1: 603-12. AI so di scl osed

t h@rle:mrg lameb@ 60adfh¢ mmmg)membero’:o las tagshiralgiivoT opeiihg 62 by

e e A S

anHLA— D restriction. A honol ogy search shows ot her
bi oactive rAl pha-gliadins include PQPQLPY singly or
dépliiustrated in Rigneg B, rtlteyprmﬁmgnmeibbr @) masquﬁmd together

PR T T 0 A FOST TRt PUBagrts e Furgrmore, the

deitisla admbntbd R1se hiid DRS 8 1o %%&b&'ﬂ%‘l}aﬁxe*a' 3R thed¥stBted
after gluten challenge: A-gliadin 57-

QuEPFROPEL IRORQShath b4 sty ¢!l te loedtkd en @nh@’: 6m@mi|ed onthe

FPQPELPY, ELPY | nt est T-.C
51E OEBT O ARG 206 PRdHEVAF -prepAE A A emsiSs 70
PR
o gé%@%’% fgﬁ&g%@%&ﬂié@o@&e B%X%@%Jacﬁzh@m Rfier
portion of the housing 2 so as to rotationally fix the chassis 66.




G3_FPQOPQEPYPOLP GA FSQPQOOFPGPQ G5
L CPQOPFPQOPQOPYPQOPQ G u- 21 QSECBQRPFPQYF G u-5

WQORIBPPRPQF A utenin At-1 56 PFSQQQQSPF G t PCT/GB2004/002748

PFSQQQQQAE ut-en exposure and i nduction of

"I FNy-secreting A-Giadin 57-73QE65-specific T cells in

peri pheral blood Untreated coébiac di sease, followed

by gluten free diet for L, 2, or 8 weeks, followed by

gl Theearrexptsardeas{@iaded/sippoead0 20904 datylionaflp oaused ohyhe
gluten free diet . Result 1: Duration of gluten free
dlsﬁmﬁﬁé | FNg ELI Spot responses on day O and day 6 of
gluten chall enge: A-gliadin 57-73 QE65 (results
expressed as | FNg specific spots/mllion PPBMC) Day O -
Tfhelpﬂn(n@ merhbavekinéildes adl elvaghts chid)mentbende khidhlexktdady inta
. pone O%, 1 week (4), 2 weeks (28), 8 weeks (48)

RE¥ fpmferent laldﬁeﬁ'tl(i’fb%ﬂddﬂs gicatsHTRGeckt on each ghtva ppgpsites sides.
ELI Spot responses on day 0 and day 6 of gluten

chal lenge: tTGgliadin (results expressed as |FNg

sach time st T4 thtktacl v iPBENED ectd m@mbeRhicKH Sl beldescribed
week (62), 2 weeks (5), 8 weeks (5) Day 6: none (0), 1
WeBR PI®BIZPL. 2 weeks (40), 8 weeks (60) Result 3:

Duration of gluten free diet and | FNg ELI Spot

responses on day 0 and day .6 of gluten chall enge:

10 AQetaaidh Bf Hhé-pfenih) %ﬁmﬁn‘b@ﬁ@ﬂ lc8m XRitRS F2 ChadSsul g 74 and piodgers
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specific spots/mllion PPBMC) Day 0: none (1),
( 79 wilh bededesibgdlyith g=foverdesto (tllq schemat®: illngrasioq OF Ewmrwuelek
(0), 2 weeks (0), 8 weeks (0) Result 4: Duration of
gluten free diet and | FNg ELI Spot responses on day 0 .
anvhelaNe fri@ingdévet 8 B RaH S5 AR goﬁlﬁ&%ﬂ fSseBRf R3RBE, the
as | FNg speC|f|c spots/mllion PPBMC © none
( 9O0IngImemla 6@8Byotat2d vdekvs t¢ 2eohassy Gﬁedles:a(riﬂ‘;&{))Z andDhylr

. _nan 00
TP RagaR i, Bt T b i MR bR
Ehb§gp@‘ﬁ§§?onses on day O and day 6 of gluten
chal | enge’ TG (results expressed as | FNg specific
spots/mllion PPBMC) Day O : none (5), 1 week (4), 2

85K (B RSO B kb St
Cehdr 3kie O BRANG ABMbEME th@UEh YhitheREH8sH %ﬁh%rgr@&tefs% &h

anti-gliadin T cell responsé was carried out
pextephekld chabsnad mids:l‘dny p@@@ea’v’ ® m’ca@nah\y bl allt)wsl them to move in

o S BHEL R G5 b1 F, Yorle KBRS Sk b fsgagers 12

(exRiRsSRE. asde¥ AhlRidhieaNdn dXRrturd Gt ﬁ&(ih@c}ilaggs 66 "dlowmg
mcg/ M (105), A-gliadin 57-73 QE65 50 ntg/

5 onﬁzgf the P(CSQ)?r sD@-to extPGd ghrbagh thle Ebﬁsmg/tmvm@@l correspondmg
%Jlagén 57-73 QE65 50 ntg/ M (22), PPD 5 ntg/n

(? sult-2 : PBMC Day 6 Long-tern1gluten free diet

(expressed as % CD8- depl eted PBMC response) B7

depletion: tTGgliadin n=6 (7), A-gliadin 57-73 n=9

( 6y ilpppied 18Fige) 1 lathedwpl wirfaon74 o7 Stlglr isisld iof the-sBm(meaher 72

GG <2 Rtk el o OF Pl Tampe

( BpwartdBRsNHktadd)in FBheer ap e&g I‘éd P Q%b%' dRardRUbwards

are not limted to QPQS (AD
@FW@‘F@W@A@Z) QLQPFPQPQLPYPQPQL (AR03)

QLQPFPQPQLPYLQPQP ( AQD4) QLQPFPRPQLPYPQPQP ( AQDS)

QL QPFPQPQLPYSQPQP (ARD6) QLQPFLQPQLPYSQPQP ( AQD7)

QPP IR A g#r@é@fﬁﬁ@%%@eﬂtm pocket in its



PQLPYPQPQLPYPQPQP (AG O PQLPYPQPQLPYPQPQL (AG |)

PQPQPFLPQLPYPQPQS (AGL2) PQPQPFPPQLPYPQPQS (AGL3)
WERQRIRBROLPYPQYQP ( AGL4) PQPQPFPPQLPYPQPPP  PCT/GB2004/002748

(AGOL5)Briefly after oral antigen challenge,

specificities of peripheral blood T cells reflect

those of intestinal T cell cl-dhes. |n peripheral

bl ood, epitopes of intestinal T cell clones are ‘

S Wbrreqponding caiep&2. eiﬂ‘hmsow/helgthe@dmn@ﬁleﬁﬁex@ﬁﬁtatad‘dndhhé sam

| e, 15 ELI Spo

audifer B Gy abin Euisol o A BpR i oper Jogel bgaioved
f QLN égévgr%s RPR: 1% Jnla ngeP qgtwgg’eﬁetﬁﬁé ﬁ‘%’ts ggh hole 20

epltope equence / & treated guence

VRal WSMMV onEe R\N—"Mﬁﬁ@@l%@@ this@@spect, Figure 11
5 m@@mPS%éb *210@\1/PQ_?DEPS Hopt }%y the prodger 76.
VPQLQPQNPSQQQPQ / 140 PQLQPQNPSCQQPCE / 59
VF’Q-QF’Q\IF’SQEQF’QEQ\/ /100 QLOPQNPSQQQPQEQ / 95
2 NRSQERGR "- o tle deRUNPERIQRPCEEIs ihe&ight hand carrier 12 and
CPCNPSCﬁﬁPQEQVP 4 VP QPONPSQQQPEE
rﬁ@g_@gvcgn pehogrmRov 30 %@@d @PYIHRR i ‘1%3/?11 @s@r@a&o@ sapgned
VPQLQPONPSQEQPEEQV / 81 GDA09 202E /83
V ENPSQQQPEEQV /2 GDA09 202Q+t TG / 17
10 VRQeRPENTSRRQRERY T8 hetatioh G @ p e SREMNRECERREER tepbated.
B I/0 Fine-mappi ng dom nant epitope (2) Pool 33
(deam dated) / sfc A2b3 301 qqyp sgqg ffqp sqqn pgaq /

301 f
Sé{g‘é?lfsl}ecfgpgeg% epdp%%a %}g qg]sgk‘%gn _Pﬂqan I5)11 eétﬁer Séc} c(b%;!fg%]i)%rglno
PaRehter ON3HAd Be ﬂ@pé@tﬁesﬁt@k&fs q%&qaamma rddgérsAaudPhat
eqyp sgqv sfgs sqgn pgaq / bl 309 sfrp sgqn plaq
g@p@rap@mb the zamlr@ﬁmm 2 gmwasmﬁlyp@a@p Rgslrefs pﬁam rgspective

Bi t.i I
15 ERPREs e 0 ity heeitodiet e BE R euRs mgreaim,
5 hrrsk e GO ORS8N X6 M be ali@nle&jwﬁtﬁﬁﬁ)o@@f)w}ﬁl@ the Whet of the
tTG (52), "Gu- substi tut ed (52) wldtype (W)
( 2yqdgwis 76 is TG pesdiion i@twesuipskéts. u{re‘dns(@zg) theiigpensing ingchanism

t ¥‘(g§fgi}%2m &}el calqvl\g}-ﬁrébet(r&?)agg %oclGI @u br%é) te%l% %ge lgogket at a time.
A u-substituted (0) Dose response of Adiadin 57-73
QE65 (GO E) (n=8) (expressed as %01E nmaxi nal

20 r Bsfroriseio g @@Q(m}gg il be sgen that@Be pastprred ca@ler 19 has an array of

m 0.
redpigh i 20 SR it e b b a¥ s itb ig) Bk g0 et fprmed
(81), 25 nctg/m (95), 50 ncg/m (90), 100 ntg/m (85).
I FNg ELI Spot response to ngadln epi topes al one or

mUsmg aafTidns ;Af@msu t3pH, it 15 Posple( 1@@10@10(1 ant cgoentywith the blank

oot o By K T timpEp A 3l G B e 12
25 OgRgAd Ghel S8 thﬁoTlGh@olegdo And ﬁ@)po ul?é?@tt(e? 28 urlPiR11 Bivedren
(0) QV1E+: DQ2- Al ( 0), DQ@-A2 (95), Orega A (100),
t E®pEed. adheindeding meﬁmnlsm@)thenmt@thqmtx g@l)lerapfae@sltlon in

OB M5 BaRtR 1o 88 Rl Sl P DR gl 2
Stakmﬁlqtaﬁ of Bhe pdRitioBPid WHiEh &@Qﬂéﬁ@@}ﬁ)ﬂd@gg 7. AVRIRAA the

Al ani ne substltutlon at positions 57 and 72-73
silowogh holes 2@ Ingthisovay, the same dispensing mechanism is used for dispensing

30 powder from both carriers and using the same operation.



decrease in % A-gliadin 57-73 QE65 response. Al anine
substitution at positions 60- 62 and 68-71 showed

wOo@snedess decrease in % A-gliadin 57-73 QE65 PCT/GB2004/002748
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response. Al ani ne substitution at positions 63-67

showed nost decrease in % A-gliadin 57-73 QE65
response. Effect of lysine suB&titution of A-gliadin .
57-73 QE65 on | FNg ELI Spot responses in individua
cddthongh i isthe drttsntiom-tBjt subartivliealbeithe powder dispensed from the

QLQPEPOPELPYP si ne ub ti n at positions .
oF G oSk TG HBA ) FRR 414 U5Vi DSy s Smaleponit

s it R x%eg ill PSRN whth yt

pgSIStll ons % gﬁo and 69- én?ag %ﬁ mb%éa er apééeg’e%bggggﬁhm
Ydypeybf cdiier Bré-usdd QEfD deeisphassediffergsl Application] i iiglit 08 that
at positions 62-68 showed st decrease in % A-gliadin
5 FAOFRPRFERY o @%5@%@%Wﬁg%éﬁﬁggm¥7 Tabl e 24 shows the
results of anal yses exam ning the 652 peptides with

several patients challenged with wheat or rye.

Refselhatrard id Fighd DEtige €am airfaads. 741\&6 pfcﬁnd%dv1th40ne701:3n&é7
(-1998) .7 2. Cyarsten H, et al . I mun 29,
28TOVoS P chapggly B4. Any(gress e@waer@sn éltus 4l mF’A@EBfCEPVeS 84 such

T PO ST et OBIAL S relE % e e SARY g ot
SoapededJ. Gastroenterol . 31 247-253 (1996). 6. Bunce

M et al. Tissue Antigens 46, 355-367 (1995). 7.
a erup O et al. Tissue antlgens 41 119- 134 (1993)

'vglb g&%” agg” t}ﬁegc:(w%k/lt e{ris'%gg t W reenosr}e r‘?m?l‘%%eir o%&lg prodgers

4365b1ﬁ§5§0ﬂ30919&) of Q&me‘fﬂ‘i&ﬂfe@@th% is & p6el&t, Fifcordeh €or the priming
alpha gliadin gene famly. I1. DNA and protein

s 8GIeACED tpaioitaie i aod theeant @mnbsar Bttpuraveraeproaged 76rtpyyhnds the other

APuTREHE RO e RSB e oRB P O Csparetan Fom i portion
der. Womb enfiRYm Y it rlﬁﬁ'ﬂfjb@ pdsEible t&%ﬂb\ﬂ@hé: entBS’ ]Eﬁﬁtn‘arnﬁémber

P, Sollid LM McAdam S The i ntesti nal
r é@, pomewe woalyl grifar thgldaeritrnl3 o melvd xiatly] ﬁv@ve@rms guibe preferred

L PEG e aHE i 2 5 it PhBhe it 8L 855864

1ﬁLust\1/ﬁ6’& rthé—c\!ﬂm HRnfBer 72 is\REWiGRI as\Wh lelonkS@@ ¥ne¥er which is attached
Benckhui’jsen W Mearin M, Drijfhout JW van Veelen P

Ktmﬁhn gestof ‘gpe:gmmpg: megnbgtf 6Q itescheendriis g elopgrtmapaning either side

| ai.ns ¢ ac di seas
20bs. TH8a EARSw amleE! Aokl B g P nRER 720 fe MR
V@ﬁi AayFroeRecasrieryBarin L, Papadopoul os G, Koni ng F.
Sel ecti've deam dation by tissue transgl utam nase

strongly enhances glladln specific T cell react|V|ty.

1998; KoQ)
VO eangivan daten algertfond Hhp Bkt ie Maligite w0 ©)
KEAyill el Lb}bl@mhted Mﬂtlltsls highBenrsikibi dosatur¥\Ehat Bd dsEh@btes MY
Koni ng Proc Natl Acad Sci USA 1998; 95:10050- 10054.
15r1mxmd@‘rer Wthioueh ity entirg rengeheofdravel sotaso fultprspghast aech)se of
S in.children,wt cell c. di sease I.s.dj
{ BREPG Fot et SRl iy P A RE R Db bl 3 er o
&t o eztawt@le B0 Wer § dad Zra&u%Y n{b@ 6AE@dhl tRatHHag6 @ge
S@ NgAgan1SN qﬁ%?bgr e%) etéél Oé |a£ IeS|gan cel ;76
r é@iﬁgﬁmm@b 26 & enotdid fo pertisugture mlidding shest o thglfirsigide

e 1o 0y RS h A e

PRicARds % ar@lATg) patents, journal references, and any
ot her publications cited or referred to herein is

i ncorporated herein by reference in their
entirety. DI SPENSI NGDEVI CE The present invention
relates to a dispensing device, in particular for

di spensi ng i ndi vi dual doses of powder from respective
pockets of a carrier. Awi de variety of devices are
knomn for dlspen3|ng doses of nedlcanent |n the form

I ' o, . o



originally provided for inhalation may adhere to
surfaces within the device. This will reduce the

w0 ndvaloedsdlose. However, nore inportantly, aftePCEHGB2004/002748

nunber of uses, previously adhered powder nay becone

di sl odged, thereby resulting in an unwanted and
undesirabl e i ncrease in the i-88al ed dose. There are

ot her problens in providing repeatabl e and consi st ent

I Aseds totibn pOMERscHBLO id fesirictel bl alid foils 20, 23t segldim bdsh surfaces
desired. In attenpting to reduce these problens,
proéiegaEricg late &3 ashigh garcqolﬁ SHIUERE teaus thedpsses 28 tg gart to move.

c lexity and/ or . ./ escribes a

o et B € b Bl e it B 2 BTy Rltee
afsret decradse@yubefanhidliys (TGS, thd r SeRRO%RtisthARAS the fbBYn of the
havi ng upstandi ng wells defining a flow path to a

> mpuieEs leew.8 fon thesearly pag o tpperal. Ahsorbe peinkalopmitkiravsl, the

10

15

20

25

30

prTavar el RAREEG A0 re 1 BRARE: HhEG HERBEfliEne
t pMicaTercd Rsst AR HeBes Y\ 1hst thBRERERETRS i§ MPRdlY ?@s\he@&ﬂthe end
upstandi ng walls are used for all of the blisters,

t loé e ayaslablpetrplke bl sriachigtieqdbemkeanceuragdssbonser sulfidly eden e
the tray and upstanding walls and then di sl odged
sWBSkient y. It is an object of ‘the present invention

to overcone or at |east reduce these probl ens.

According to the present invention, there is provided

a Il ¢hd @er hembeti Bpdrnangige prudigeis Joavasdobéss sowmondegure 11, then

f : ti K f a. jer, jhe d
| A A g oot BB D (e B he; HOaY thiay prepreed
Ofenﬁe&ﬁﬁhﬁﬁﬂ?gﬁé g}gﬁr&gué ABRRE ln\t:;ga S8 H iﬁlﬁ)o&%ﬂéj% codftel e

nmout hpi ece t which to 1 nhale an airstream
cadimansiogs af albgatsofitipahsdiate acktmecyl eViuse wheretthedistance moved by

including walls for defining indjviduyal respective
£ AheESert 2 pae @tgwﬁéﬁp@a % St ff@gep@eelﬁ@e 2538 Rgve the
ofgo et YRPQH _@(ghecﬁét &'mRa ﬁsﬁ%x@at@@fh%n 'tl{éddié‘thl‘fgéf&lﬂo%l)e/d for it, the

respective tirst ow path defined entirely
r esyibplhiiey 82 waildsbamistieteagao: ftdrathel qadiers d2iay thedsmec fThisdorce

N TR T
d j fflethe airstream In this way,
eg‘%ﬁ Qg_@&ﬂ% ek ﬁg&g@g level's.

cket of er 1s provided with its own first
fl ow path such that any powder which does adhere to

the walls. of that fjrst flow path will not affect ..
s J@saéfa@etﬁts netesahR P Rig™: e SPRRST /R ﬁ%ﬂ@% tPWegOHEWE garies its

T 1059 tween respective first
f o&%?ﬁﬁ%ﬂ%@#ﬁ%%’% er adhering to walls of a

first flow path will not affect subsequent doses. In
particul ar, subsequent. i nhal atjons w || draw .

DR RS TgR L Hes PG TG e Hie 1GFLeHgd embodiment

I 6RARGE WE sRAGKSEhSerD & B8 bRaPIREk SYENdiiaTed g8 ¥iBe ipfofile at
previ ously adhered powder is dislodged in the first

f ltowiglathhisd sifle py Buitous] i Fldusp &b badthp soke pofile 4sisgown in Figure

p W ll not be part. of the jnhalatian.airstream .

D8 Thirown iy tstiehs hres 0B\ 0 e POSURE i S0P dhgrer
t 96! Nie MABREGE thisHYEME fsQUhosdnl B iBat] Sr &l 968viBLOMeGRERrs 76 will
devi ce for di spensing individual doses of powder from

r s pevei veffipestiefas tobreak twifoilssd2, 2#hg tile piodide. | Oedeutbld fogls 22,
a_support for carrier having lyrality o ockets

e SR okt DGR s e oo tints e e BREH 85 Frus
”%H\J%Ffﬁag/c&%r REAURD; MR 68vided THIBALERNaRbES OF R Tavel, the c:
carrying a %ose ofmpomde#; t'he Ueviceafgrther Vel The cam
including: walls for defining individual respective
first flow paths downstream of each respective pocket

of a supported carrier for connecting the

correspondi ng respective pockets to the nouthpi ece and
deaggregating powder in the airstream an arrangenent

for noving individually eachpocket froma respective

o, o o ) a o . e .



powder inmpacts with the walls defining the second fl ow
pat h. Some i npact could be allowed, but then

w@e@smombl y substantially no deposition occur SPCBOBR004/002748
~ powder could be allowed to be deposited on the walls
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defining the second flow path, but thenpreferably,

with repeated use of the devi4@ and the second flow
path, no nore than 25% or preferably no nore than 15%
ofmemben %2 croesvedcrisn defesightdid wovitdeompllanee mefsimovementt €This
second flow path. It will be appreciated that the
aiePSé]F?Ség%tﬁl‘hP% g mbRE /5 BOSKES FHtEsFE ot %Pr e gisgrs 26 & be

S C i.t.ed t

qBfitied 26 1A RPGE RS iran B0 Bl 01 OB 02 Mk, i he

t fngsrt P6 $sdtbpredfad thesendaif its abivdlibe Secotidt fHe@ampaadber G2 lapplies
used consecutlvel¥ for all of the pockets of the

c#t Pregrodgsp e dlimited ta dkatigrrerpted pok defpame i This cpy brynuch less
p r .t '

PP nEkRi A ARG HEILE Y SE PR bk gy cERER o the
Obrititichuémehgeoand to avoid substantially any powder
adhering to its walls. By providing an appropriate

angle at which the first flow paths neet the second

f I ow. h er_.can : . vent f

| E PG roRB G 3 B R Aot e B L s B e
| elansfatthfedsgiendniimionslatdedalsomdtlanldies prekiske fir st
flow path. Preferably, where the respective first flow
path connects with the second flow path, the angle is

| han 45 d bly | han...30
dBF et or R AT 22 AR RP EEI AR 1SR ] Bl 160 10
adb@.e%és@ FigiRedhobystheledrh Reibet M asEs0a8er 160 Rtiehtial

Preferably, the support for the carrier and the walls
debsiensgs theepriming lever dwndprihingmeenthsy 6@ lbfeemowadiio @pen a pocket.

sig EQ}ed cagrier S0 as ta%selegtiggky conng&% "

r E B 879 $roUPeG AR H PRSP B e "ot oRHC T 1B FF PRy o
and, hence, selectively dispense doses of powder from
respecti vé pockets of the supported carrier. In this
waiguresHé () ewnd d 6(b) aho v therodged €6a wi itshfubly sdtragled position at one end

hoi d_di : hani o o .
COL R R A (P ATty Caere T obpa  AetaemepEakapt ol
ofodeliRr Gahth&EanideMbt B2 BMYEBRBRC HaVe pfddest 7d AR ReARRENS6 at
i n whi ch deaggregati on and any adherence of powder

otherands dfithair prref 8¢ thetilogate odihradditionaliremcwrfpéesrds farmeed on the

| TG Gi 40 FOAE: 46 o GREs Srnieh a2k ol S so
fegohg fl ow paths are indexed by rotation relative to )

the second fl ow path and nout hpi ece so as to di spense
consecutively doses of powder for inhalation through

t nmout hpj ece. r r abl e | efi.ning the .. .
e ¥ pTeE Ereb trag st el P Rl s g edfer aiso i

I 8EREES b tROpbdkeNErrfghtBé SHcbN®bMfIc8 AHEEH is necessary to retract the
cross-sectional area orientated so as to be directed

t oveicdsmembprelit hefere plctestier digscban be exdexed todisarekipasiion.
high velocity airstreaminto the respective pockets.

I ndeed,. according to the present invention, there is
alas@rink Q¥hd @ vBediRVicBRvE s iflitSRROBbIIGorRd A0 LesOThe pRVEIRS
from a pocket of a carrier, the device including a

s oppoet 76 agaizst gabaseshripeey iveyep dick preferable 40 haviggnactive

dos f. powder and a ut hpi e hrough Lch to .
| i top R Plnd BS P  SERB TR Apdl AP P ol 72
deathaRd kdl e lgida pbdieh i) GHovodiles vilRkd thendtidn 6Sletvdiblg the cam
second fl ow pat hs connecting with the nouthpiece, the

first flow path connecting the pocket of the supported
carrier to the nouthpiece and the second flow path
bypassi ng the pocket, wherein the walls defining the
first flow path include, upstream of the pocket, a
portion of relatively reduced crosssectional area
orientated so as to be directed towards the pocket and

o, - o, . o o " N a



provi ded between 110% and 150% of the m ni num val ues
in their own path order to naintain the high air

wQ edosoizeses required to keep the powder entr ai PEGB2004/002748
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wi t hout contributing significantly to pressure drop.

This allows a suitably high velocity airstreamto be

directed into a pocket MAthouﬂ1unduIy i ncreasing the

overal | resistance to inhalation and allow ng a

s ufidniber @Rtd its brigihalpeeitiah s alol uwsedtooided the lcanier Hisc, ti1hie important
referre?@enbodlnent there is an ther second flo

p&® RO thehibe Setraction pfiihe prodase Mgbpie d dnepmplgted before the

c rrier. In use, a patient inhales
%@gﬁgﬁggo]ﬁ&%%@ond flow paths whilst draw ng powder
fron1the first flow path in use. Each of the second

f|OMI§$thS is expected to carr&%apprOX|nately 40% of
t Hepieswigr mathed @lrohieving Ss Brbydlersagd thpsirthpicqagngurfaces 88

r t tur
SO ot SR Ge LIRS, Rl e
dilsfagsdsed powder, the portion formng the |nIet to the
pocket ‘can be small and, for a child or patient with
COPD (Chronic OQbstructive PuInDnary EXsease) t he

ure dr hou Al s cas :
| Wi DRTTENRREBE b Sy Workt wiedr 3 B Mg oo
aﬁrﬁﬂle@freti’acmﬁpo@nﬂma bypass second flow path with a

m ni mum cr oss-sectional area of 8 Mm®2, resulting in a
rati o of 25% Ch the other hand, with sticky powder

bglri)lF 2%ca§al E)é]‘ﬁ(rp ger 7€ 7t6 & tsclgs]oerl tI‘aI{lee(f b rt Irgaace u'ﬁ?kmm 88 and the
t gl iceW4l 4T tBe BAR AREbSETH T daﬁié’ 8800 cha\hdibeR 72 are
m ni mum cross-sectional area of 6 M2, resulting in a

r dpﬁlgnedfso Gmthm thickoess &1 dandt(&r mﬂg@ftl@ng/&lle arsctimepflesprimary
possi. b

D aikeiEgn 0 PoSipfe Bletial KPS B P Tar PEEwB v Biaen

%Bélﬂ&%ﬁé&%ﬁ&%%' s@&ﬁﬂhaﬁ@@ BasOthcrBaselBnd Ceebiehddd chbRpared to
ratio of 50% Referring to Figure 21(a) of the

atsompduey ahipedioned pogtion.t will be noted that it is

i nportant for the cross sectional areas Al, A2 and A3

to be between 120% and 200% of the smallest cross

SGE iR henef 22 Bad OFectdruily BosSsebtiVe2 o (el e%ﬁltﬂattg%ually

cross sectional areas CI, C2 and C3 shoul d be between

1 20%6aagsdn 200%A8fthe p@nstﬂnaﬂ it statts torlsems ecoinphiait veadgg rather than -
ns D for fl ow path ocket .

P iRy, Ay ge i Mo & SRl Bhl o Rt P ZR GG B¢ il Barts

benAheat &fwit M A3 plus C3 such that air velocity in
the pocket is not reduced. For this arrangenment, the

pressures at A3, C3 and E can all be the same and

© e et G Arheb il ek b bont BR e s S wypeers 76

t Rgm7@ccurs across both B and D For cohesive
formulations, it is advantageous to have the maxi mum

.alr vel ocity through t he pocket portion. This may be

s Tt oMb h P Pecat B Uil £ i Donae ©

ahhgh%e%&pﬁﬁgnMMth | am nar flow by the use of a small
dlvergence angle, typically less than 10 degrees, then
is possible to cause the pressure at C3 to be bel ow

t.h th th
?%P?stefﬁ?fkﬁmngdé%sao%eﬁ’%ﬁw fsol8F ehd 65 SRkt o Bleber 72 has
D c8 g Rtdd@ pF i & eRfomithird J)M.M 00 trh M1 O UGB chih enRIRAS o Rt dhis

t he pocket. The sum of the areas B and D sets the

overaII flow resistance and is preferably set to give
3kPa to 4kPa at 60 1/m For the preferred enbodi nent,
storing individual doses of powder of approximtely
20mg i n pockets having vol unes of approxi mately 30mB,
each portion preferabl yhas a cross-sectional area of
betmeen 2. Oan and 10. Oan nore preferably betmeen

. - . o oy



mechanismfor releasing into the airstreamthe powder
of a respective pocket of a supported carrier and an

w0 p@éx0zes nechani smfor rotating the carrier rECHGB2®4/002748

to the dispensing nmechanismso as to enable powder to

be released fromdifferent pockets. This arrangenent

provi des an extremely conpact42nd efficient way of

hol di ng and di spensing a plurality of pockets of

pevaien is & wifberh ehicltrepesush tigit theghadgesnare dirllyretrpoted/ i Tiegdallows
for both carriers and the carrigrs q%y easily be ved .

s dheqBoYesneg piibe rolar sy PIHRING geakehoben thsdpturpgEakstayer s section

i D8 &Qﬂd&%ngblgaggﬁﬁ%p%e%ﬁh@a'm ai rstream

for carrying p nmout hpi ece.. ‘arrangenent

-can be used in conjunction with the features descri bed
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above and is particularly effective in this regard.

fF@J@@SaI@K@%ané é{f)\gé@w tecoprodedt 7 eandi Wb eriarmhespmpasieher 72 has
| SOPRES B BRI SRR el p AR ASTESRRRLGH e

t e chicERERetRYcfRCBAY SBhtionsd Adver Thek#lsed paae oe tHe@waer

i-s di spensed froma first disc, powder wll also be

d ieepeE & atersg Hicidnk tesegiah oupls thedarcs appliasite thomieingileyer 8 to

di,spensed om t fi,rst disc. e, .sinmiarl

o BPEPEETs TEOMALE ol Rt RhRe p T DuicRl el Yispenss the

f kSlBPahdro b d BkeclRhistPiodt@ R bowesrShattnhe Hakvel exliddted on the cam
mechani smis operable to rotate both of said carriers

r sicfacevié. t o t he di spensing mechanism Preferably, the

di spensi ng nechanismis operable to rel ease powder

froma pocket of each carrier for a single inhalation
ofrihiedsh 6( &SRATH) MR vwRAVRRI B eSWhaE tRNASEMber! 72 13k BEpleted its
words, powder i’s di spensed fromthe pocket of a first
ditravelamuthed wotipmwekeran Beabepins aol olid utsphib oken cefiragsection
second di,sc. .The user nma en inhal e the powder .

RGP BT B4 et mecy Soteb i pt iRl Sston proski b dapipghge
Wi ddef /8118 Ble IRAWABNRBGHs pPesk BoA AbAlhst k&Y Gfler prodger.
simul't aneously wi thout the nmedi canents comng into
contact until imedi ately before or indeed during the

[ | ation ocess,, Pref erabl th hanismis

P B2 SN B G T GRL A PP OFYE SRR G R 72
di:Seh&l 1Ay EAPOSAUSINEL, tHRNEShihRY k&gioh OF Ble@fm AEmBirSOS:t this
to an appropriate position with an unopened pocket of
eq@olnt diilke dafleciedpthereby hmitmgchaforenpphehtoohe psodgetsiy6a and 76b-
pockets together in_.qne operationpn.Alternatively, the
diPEH %F%ﬁgﬂﬁ%ﬂﬂW#?ﬁﬁﬁﬁVnHBm%ﬁgggble to rel ease powder
froma pocket of one of the carriers for inhalation

then to rel ease powder froma pocket of the other of
t fiethegrefeaed embodimehta thatindexinglof thehive caaygr asseatbdies (Fegures 5(a)

o R80 DDF i Rechm et b 5 MieBing L fiRE Pt iy, 2o be
aAsndPahint & bPortedtdck 8 Qfh e M MMhinSELHY% Rifafr at

medi caments are administered alternately after _
prcealeeeyarinmetapen tlod sauses the irslexiBg meghandsm mitttp ke driee the first

st er Qi 0 un oyld b [,spense romone disk .and .

2 R TAEEh ReD el sBRi oAb R el el PopR fagrier

t nead MeRtin SfatiSndly wABHARsRbnE BirBEH 12 19 Beckdnikitdd4Rhen the indexing
pul nonary di sease: Exanples of |ong acting

beteghgyosm sstastuatesl ude fornoterol and sal meterol and
exanpl es of steroids include fluticasone propionate,
budesoni de and nonet asone furoate. |ndeed, the

-1 gl Rdeh o8y ﬂ@&iﬁ@m‘é?fﬂﬂnﬁd inGdiideta ih F[g%f?esolﬁ(eIBQB N s &GS3 peg

such”that nore conplicated courses of pharmacéuticals
could be adm nistered. |ndeed, the nmechani smcould be
arranged so as to di spense a predeterm ned nunber of
doses from one disc before adm nistering a dose from
the other disc. In certain enbodiments, the nechani sm
may be operable to rel ease powder froma pocket of one
carrier and froma pocket of the other carrier

o T o s o, - "



According to the present invention, there is also

provi ded a device for dispensing individual doses of
w@owdmen2664 om respecti ve pockets of carrier, theCTHEBR2@a/002748

dincluding a first support for a first carrier having

first and second side surfaces opposite each other, an

array of cavities in which rekpective pockets are

formed and a first |idding sheet sealed to the first

s GdeevaUuobDab@ rotatdsiexadtlyil20t geeh timenthe indexive atecleanisowa mdsated.

and away fromthe second side surface of a supported
{ Lhs Gopderricg hset VDS 47 B¢tk 63 84 GTHR e RegdiaaTanged so

pPas a) veabl e

ok MetRp RN ST ERED 3B BIBRG IR0 T o

supported carrier between a rest position and a prined
~position, wherein the cam nmenber has a first cam

5 s praa@@ Inging SAtheajivey Mate34 davenisiatitapeqyglyet inwraneed that, at
t.of t f h
p 8%? oclgthont a&olllx#'%g ralr?‘fé% pﬂl.ee 3‘:4afﬂen%gpt%5th 3r5 Ems%glée %—\s aresult, at

; pos1 ti o noves
MEIPRCatidnOMthikh sfahé Beh&d pr@S/heEIA00 td@e§ ﬁtﬁ 6vateethd @fftway plate
position $o as to press upon the second side surface
oﬂ4aTQuEp ploey indekirg mswhamam ries thadiro gemwiar & yiarthpereyatlf@ and

¢ Semp il asisn i S q¥ R SRTROE Ran ity pfif L2, ofte deR

10 Pifkidechoved themeficasicr Mok itdlh-diRekebisioff eawbadeth€gear teeth
The cam nenber may be provided with a relatlvel

| 4F geamivsing, aofl engagesre ghangberer mephapist Whish retaige ﬁ@rsamrgd
par al | ne of th a need
PRk, w3808 535 eobe yREHE AR chlhe GRERG £PE pgel 100
this | arge anbunt of novenent toomythesmulamwm
of novenent required for the prodger nenber, the user
| A priefeered ambadigenheithamdesihg aokanisage ﬂlwtraied pral?lgur es 14(a) to

15 SL30S Gk oL, PO (1O 5 B! s Sl ALY S bt

Hgther i ncludes a second support for a second carrier
havi ng first- and second side surfaces opposite each
otheerxis afithadosaycaoterc Hand rosary primiigahemblEg 98¢t i ve
pockets are formed and a first |idding sheet sealed to
the first side surface, the first and second carriers

R T LR T
20 t desriled pregioavgyvithiroansit¢le neltiod dospaiens ukﬁm@e@th@rmmc

orted sec rrier between a retr ed a
oM Bilhe 68 Frnngn %’m"éf the Rrqdeer aﬂw&w@?g BREC a% Béing the
cr;g%@urrﬁ&%g@ﬁ&hemea n%eeﬂuvtahoéhe second prodger

such at novenent of the cam nenber fromthe
rest position to the primed position noves the prodger

- fromthe retracted sition . to the extended
o Hishe i P SEE B Fb Sebe SRISE T 6l Phea pocke
Chd L£hISBERD I nePEApb&ls 3R RUhNB ALY 'isl'fléiu‘f'ﬁe% to its
zstﬁ%§P§#§?)§%ddlng sheet o?btﬁg'sudgorted second
catari positionrbytthe slowiag pf thhencsithpeccadvweitdages are achi eved
for a second carrier. Furthernore, these advantages
are achieved using only a single cam nenber for

d'ﬁﬁ?as kel 1ro@rﬁa§> leeosf 1623€1 02WO1 0BAI10B € hSandd@RE 60° ihtRevals
device”is very ef ficient inits use of space. The

d ewiune ltswjzlgbeThxreB af gede pegs d 3% 0B d 03b exedorger skantthe other three

50 GapEa Db C1ANF AE8 TBE A ARkt B Rt ey priming

m}ﬂérﬁ‘&r 60 8ndvel 8hnd Bs%o%%ﬁ rﬁglrv%unn%)&o el ad Fighrd Di(b)Nhe

first and second prodger nenbers sO as to selectlve y
align pockets of the carrier with respective prodger
menbers. In this way, the carriers are
efficientlynoved and | ocated with respect to the
di spensi ng mechani sm and t he nout hpi ece. Pref erably,

t he i ndexi ng mechanismis arranged such that, with one
of the flrst and second prodger nenbers allgned mnth a

. " ' o, o a1 s S




Thus, for each use of the cam nenber, each cam surface
pushes agai nst a correspondi ng cam nenber. However,

W@ RwseowHRe - prodger nenber will abut a second BCTIE€B2004/002748

surface between pockets and, therefore, wll not
itself nove, the corresponding cam surface woul d
actual |y cause the cam nenberd440 nove away from t hat
second side surface. In this way, in effect, both cam

s iallmgegmartclon tofiakidiviagtreentiizy ¢ 0% firmed by ity milgies nieribbes0 pases

open a pocket, such that each cam surface need

' oﬁl"?f the ﬁ@rbptgxtﬂ%a veiHfaity PesIPBFY I PHEmetBhpdges pﬁt@eé%q?a\ér pegs 102a
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ma %%d ;?rﬁ‘%n?ﬁ{b %dpeg%l%e Tdoidig rﬁﬁ%ﬁ FATRY ?83{1 il ﬁﬁ)wn

ndexing necﬁanlsnt

n @"Egiﬁé a4(%), a0t cBetUDB! whizh Q@ELd@viiwid SePrdhel from the dr1V1n0
actuators. Actuatlng the device to nove the cam nenber

i megrer §94, eengipgss Wikl the peg A3 his e prigwngpergkert6d and the driving
d' S S?Oé? ?ont? e gf%gvé’\fi n‘§ %}g sil(t%lﬂ% %u?né%%boto %8?12{1 oft I!}?ure

WIth{ Itﬁgge&r %eél@@c&lveﬁ%u@ﬁ o §ebit EHegles vﬂfé@ﬁM)Oft@rrotate a slot
anot pocket of powder to be di spensed. Preferab

t 186 usmzuémtcm gqubwmwembqré 04 0f ﬁwgvéml@gtmhmbpraéo inggf tvbtp the

e fir and n arri.ers
anegieBnas P ESectt BeP B T AR L AR LB gring to
PHREsRIse KBINRAE §ecat@ Rt theatdil@Redob et Meeihe BRE K Sowkngages
respective carriers and, hence, provide resistance to
movidrtbe tongfpeg A 82zt qomtiess 1o tﬁhvethp |pcg1vchesl 1&0fagaundrtbroggh to
| .ock

s RE RO Bob Gogt artt Bres R EE L SR EF oaey108 of

el Hividd 1 BeMB&T1 0USDabicOU I H e, Wot‘trpea 1PBY SiTE@bed R 8CK hen
In partlcular it beconmes difficult for the user to

movetituketoprotate bythe@esitiondf Flgereoﬂew@)cte complsteethe figwigedmotion of

e gt TR a5 5B S ATRIRE. s s 105 ¢

flgx B@l&ﬂ%@fﬁfse Ravien® ftztsrb%En @ﬁ@enss%Q%Qh& \AEHEI&@&?& opened

on opposife tespective sides. In this way, en it is

r éscheyoedlits desiredh&cedom arelithe moothpiece ovver drihagfhas beanairivingghe
fromside to side S uff|C|ent for only the
eFYRGRTENPE %eééwrﬁdf@f %dnove. Preferably, the

first cam surface and/or the second cam surface

i ncludes at | east one groove into which any stray

p Mok thé pomingrlewedr 8us pyshdd syzbe sevdrsp dukaion byehe napv &0 open a

| okttt i R e st Be Frorteme targ g are no
mﬁ@)@ﬂ aRddGhe I'Jt%t'y f?ﬁﬁﬁ@fﬂeﬁﬂeﬁ%d ﬂlat@ BhciPfom the g%smon shown in

i npeded. Prefera the deviceis for use w
ca?hgureﬂe(ehwmhn'gstmhm i &igutd b‘k(b)‘ oTlmemhgfeddmerlel@pedtei sicg 109 on
t hr ough haol es between the f ﬁt and s

n
S e S Cas PR MG s i SR o8 L0 bia St s Rogavhee
SG86Rg rcthid®aSl S G I IABEY er%@e%a Y& LR bShaRehoaged
inserts In each cavity orientated with open portions

f doimmthetdnigingiadges drnidduesaipg sb@eitshe outer panpheryd Of jof Hte rotary

pr od er negb and/ or second prodger nenber is

aPrShyed ey d%hetrate an aligned through hol e through

a second |idding sheet so as to push the correspondi ng
second insert outwardly through the first |idding

s Hihést accilifatedy definas titarrotacsup@ttloyn of filieepsj wheeh&0, ghsuring that the

oIR8 S5 PR e o i pOGeRcitoRofjes 1036, tht i

pl’bﬁtﬂn{‘ﬂteto'ﬁ%r'p@ﬁﬁﬁér oPfher&EH) frefing Blegfber 80)iyshoat edoﬁgﬂo allow

one of the camsurtaces is reS|I|entIy déef or mabl e,

cam nenber bei ng di mensioned so as to nove the prodger
menbers beyond the extended position such that, once a
prodger nenber reaches its respective extended
position, further novenent of the cam nenber causes
the at | east one of the camsurfaces to resiliently
defornt In thIS vay, the deV|ce can |tself conpensate

o M o D T



central axis and for supporting a first carrier having
cavities wth respective pockets fornmed therein and

w@eeodfoepsds i n a circular array centred on the cROI/GBR004/002748
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axis, the first support including an array of gear

teeth centred on the central axis, a primng nenber
nmount ed on the chassis for ret&tion about the central

axis and an intermttent-noti on nechani sm nounted on

t B 6ftR&sSI0S b edtuindver arttbeBf i Thud, ARerthé iHitg niveeiRedt, the peg
and gear teeth of the first support such that rotation
ofwh@aé 0p s helhgatinnapethreushaviahe remaindgs of the siokpopening a pocket.

second position causes rotation of firs PPRLL

oy P PRt B orer hgr e B ier Wb vble BEPRTRgeeer
NESRRand BEKwithe Plah& 6f §.6 $eR dhBEIS0b afyshbemtiBightd B4(f) which for
position causes no rotation of the first support. This

aklagtyss siewse frotrotheropposith eidp fiiom Rigureeldarto tlAtepu Giguee 14(H
rel atively | e and.jnprecise.r e of .nmo nt s

i thE BT 10 PRACT PG BADBRIS SANaetEst iy SRt peg
by/hBelRDHE dgHE L P& rRERUBLh oRTES AFABI Plated $¥and peg wheel 100 are
i-ntermttent-notion mechanismis a neva whee
r atratgal sy thap thet ©O° owtibhef tegsgiveheelinerameants thegiose earrier plate
fromthe central ~axis. The device may further include
a SEHB ABE BRSSP Ipunt ed on the chassis for rotation
about the central axis and for supporting a second
carrier having cavities with respective pockets forned
t e eirmgandntadesaitgd derens adwintagedusrn achiewngpatiseidteomittent

the central axis,.the. second. support_includi .an L.
aFIoRgn §pntgd of TR dis w&ﬁlprvsaf t&ﬁiﬂ ?ﬁée eloferen aﬂaﬂggﬁa minimal
m@gg ' va wheel may interact with the gear

t ee ﬁéro%ff E?ﬁg%ﬂ%

second support such that rotation of the
primng nmenber fromthe first position to the
secondposition causes rotation of the second support
byhs slesribek ProVIsUHEAOR HYgI AVRRE PRTHE P 3 lﬁ%caﬁ?g R o
MERRGE.RAH R & B?ef&%ﬁl?gwgp\f? |1b i@k eliRe fl8kifid fdthanism
posi tion causes no rotatron of the second support. In
t hitdallyway drivdhrefigse divk nod, versnehis rasyhadeallus’éts pbcketodned, to then
both the first and second supports ang.their. .
adE¥et sroend digkr Sufisa CW%?%&E]PWH{%W degleeqripgd withreforence
0 0 794 i il &1 ith
b BB P S e P RO P S U Sl @ige on wi
S tiehtwiohadwaywildtés 3 apaged basdontaliped bet ween t he Geneva
wheel , rotation of the primng nenber will not rotate
the respective supports. In this way, it is possible
f@fo st § i e tsh Y6t RPBed.
o ek @] BRI in P phHH CLrElar Bl KooKkt BUReR,
actuated by a | ever pivoted about the disc axis being

moved t hrough, an angl e het ween 30 d 180 and )
preFieremnl 30 RiEWA BB }?&qﬁ%g%’?éﬂ expE R PRR PO fhe right. The
b . | . hg o
T8 18 et D2 ol 18 ity UPUEY PR A B TSk hiied
sufficient to ensure that the prodger nenber

accurately locates on the pocket. Preferably, the .

f Giavee | debitond t@%m%w eﬁ_ﬁw&ﬁt PBFAS! _Q%ﬁ’éﬁﬂ?\)@%‘rf:affl‘\?féﬁ&f airway
200te BALH 6 rb@Q-} YpentEThOARM PRI BERRM HEEROLES 138aht around
carriers 1np é%e so that they will not nove en

s till§ ésicedo tiee shookshewsh Ths nest pelekiag oparatibe caus ey the &gver

in the pocket or dro d onto a har ur face. can
30 hairyRE PR MITIER ThoED | HaNs ke e e g aiftEepn 2

wch@%éﬁr%o@?@néﬁ@ 134 Qnh: pudlts 3&139@%5@1% PECHRHeFber airway

pre uses the sel'ecte Isc carrier to
increment through a fixed angle to a deferred | ocation
so that the airway of the pocket that will be opened
next is aligned to the airway | eading to the
nout hpi ece. It is preferable that the primng |ever
used for indexing is not rigidly linked to the
position of the disc, as this would cause any snal

T Y a1 N - o Y "



and rotate the second support to a position with the
space of the second support not adjacent the Geneva

wob@slog2eshe space of the first support then beP@GB2004/002748

10

15

20

25

30

adj acent the Geneva wheel and consecutive rotations of
the primng nmenber causing only the second support to
rotate. In this way, it is pedsible to continuously
operate the primng nenber and yet achi eve automatic
CEﬁf@m\kﬁﬁsiﬁ@bM@ﬂutéﬂm)ahd G4bhind teeriérs N3t tosugyeangetherd When
then the second support. Preferably, the changeover

ctheppReTairyay pate Al aa@s SuyPHgR POSHERIn thergodger 76b was aligned
prif er., L,ot at : :

P R B £ DR R SHRD Ll ORI AR e T
adide ash WhiBt flRENa pib@et 764 basied agiidst fagatkistefdecls wantirway
enggge W th the changeover conmponent and consecutive

ro

tet 346n dn eddition ap thipdogeione Hisanissung fseth g thegenr 36 9T gie upper

ei ther support. 1n th y ice ]
CAFBRLD RIEPB i 1% ffon Btk F28 el 100 and, bence
UsQatiR0sBE pedivhédl @00 aldriog irlex Ale upbeSaip@iylate B4b.hHowever, the
operati‘on, as described above, the first and second

proidxjeg operatiey perfrme bi ther ABNSEOBSIRMBPNEY 44 BB thfsenper airway

Pg@?ﬁ‘g{‘%ﬁgfveg gﬁeﬁ%@tg Iﬂg %@%&Laﬁ&fa@%ﬁ‘rﬁ én%{bstn ?e%gﬁelrxgi\ﬁil 91% gear of the
S?QQ’ {viles 160 end SRl ER @i pREk Fuke upplE eRtied TOWHER tHeRodgers

esent invention, there is also provided a device for
d76p8imgiliagedusly] indexing byl teasinuhg pomberr60f qansns tesioser piyway

k f a. ' , .the device. |ncl udi fit st d
© B0 SBIE th o 4 P @St Hish e eh YR Lo 48 s
SUPREY glhi?—:giélﬁﬁi%‘éﬁ de R {HeHeaddttkhe gegw@eaqoo.i ehs pAAKgNY

cavities with respective pockets fornmed therein and
anteathgeéD aml pegspleet 1 embie the lawet ageey nptite34actal agposition in

arrays centred on the central _ axis, a chapgeover .. .
BT TR B8 &5GOB At a1 REF K aHaY BBEGTAR fro aligned with
S b Sn thtertﬁenfe{/e[ Slo WHEPPHG alkPwib BfkssfrglpobRet sb@AéddRe of e
engagi ng w th the é%angeover conponent and a second

c tovporderd cdndst I2gis aliged ovith the atadigersf/6r engagi ng with

t he changeover conponent and an i ndexi ng nechani sm
arranged to rotate each of the first and second

S i | ' ' ' ' T&@dcausin,
R R
enlgagpsr titeayclaedbve move pforethe losver hiragpplatendAaf hias grrived at
support then, noves the changeover conponent, the

c c@¥¥ponent being arranged to then engage the
second feature so as to rotate the second support to a
posi tion from which the indexing mechanismis arranged

t Thugtchhebhe fean dredndaxprgorftone disc tdihs oleey is axhsived)| e

I ndexi ng chani.sm may be provided to rot.ate the first
ORI RID S SO B BB So PP ReCH g BovEr Tt g e
achi eved automatically by nmeans of the changeover
conponent. Preferably, the changeover conponent

r dihatiekexing of e dercend addippots mbriogtize eas pedkehing alighimeht

t he i ndexi ng chani sm does not, rotate the second .

s THORE PERigErs SRHRP Y AriaRieny B%S&ﬁ?u%{/ﬁ@t ppgides a visual

C RGN %%I&Qimpmﬁé nuhb& Jridbsds rSHARAL! THPYESatiéh & the dose
position I ch the indexing nmechani smdoes not rotate

t hedi¢atoswilihepiesartbed Witirefersacs tcBigares Uppod 20.i s rot at ed
back around to the position at which the indexing
mechani sm does not rotate the second support,
consecutive operations of the indexing nmechani sm
preferably cause no rotation of either support. In

this way, the device is automatically prevented from

i ndexing carriers to pockets which have already been
used. The changeover nechanism all ows the sane

i ndexi ng nechanismto initially index a first carrier

di sc and then, at a predeterm ned |ocation, index both
carrier discs together for one increnment and then

o oy



remai ni ng. By providing two counter rings respectively
for units and tens, relatively large display figures

woragosioa2eps ovi ded, while still allow ng a | ar gePer/GBe004/002748
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of counts, for instance 40, 60 or 80. The Geneva
mechani sm provides a particularly effective way of
allowing the tens counter rifto be increnented as
required. Preferably, the first counter ring is driven,
wiltt iy praﬁetralﬂé dmt dfe delzef whest dispepquog thediblenae, indibetecouht user the
of u doses di spensed j s, i ncrenent ed/ decrenent ed

att® tq éﬁ?qsfewlﬁﬁgé%g}? 4eﬁ’&%xi ng of the device. The
first counter ring pay include gear teeth around its
outer. peri phery and an internedi ate gear may be

pitay pridstatile tide ko ihdicdtionr édidy feadebld i, ARARAVeSEmall
Where, as_described above, the _indexing nmechani sm )

i Aembere edicatpg theaempiame dosesevquid b wdlrdiestage a WV itimthe size

d e

c ot draGHoker bR, R IR BorbIeq o Bes bR Ak
t BRplay issthaiddddingecond counter rings may rotate about
the sare axis as the carriers and their supports. This

al lows a particularly conpact arrangenent Accordi ng

sent invemntio rovkde

o3ut LBl B asuRh s Rine HATRGT R e 8 pOBRB S Brhen
I QeI iY theRASHRIR r&fun@s Gitlekd B¥o cari@ diRY hfefused) Cthéldédﬁ@o view
an_ i ndexi ng mechani sm for indexing the carrier between

r éé’fi@eazlt Weiom chetis, adeltlbn,rtb@ SR?@QJ atadlpble prpynd she qagricedisc means
ﬂ@i ation unlt coury z first displaysurface,
t °PEe é %ﬁ'qﬁW8u8 |ﬁ@a ‘ot at abl e about a counter
axis, a second counter ring having an indication of
tens counts on a second display surface, the second
céunmeHEdnmgmue$hgmnwpaadbpgyam@umpmh@tmnmmmbmnaxﬂ@anon

d an |n tten n nech ism rivin

Bk hRE D TR D T A RE e bl Gy i rom o o
r 0t ghisNUoH ur S GRRM LAY BE BEed wiltn BRIMBERaGARIECHRL M discs
tens counts where the first counter ring rotates
bemmbepnnwbdgpedﬂﬁmmﬁynedwubmsbtmmmwwdqmﬂbmbbUNMSmﬂyWehﬂm

first nt.er bei n I v.e th the._indexin :

R ARG APV B PR aBTG: O e haf B IR PG P - Toe displayed
”ﬁﬁﬂﬁﬂh%&k%§e9m$ﬁﬂﬁﬁﬁlH?&ﬁ@ﬁh@@ﬂOkﬁﬂﬁ%wd§§Fﬂﬁ§§[@Ped
above, this allows a Iarge nunber of counts to

prOV|ded mnth relatlvely | arge displ ay nunerals.
P efer f|r second, count er s are, .

¢ BleBReRl it e ARG B SR 1 ef P i Bt is no
s §fo%éd %ﬁpi %w SHEERL eas ﬁa‘éﬂvﬂ%@ wnheaaqm@a&&e For iddMhce a symbol,
di splay surfaces may thus be generally planar (and
pewlpemhgha: elcatp indcatht tho usdrahat abd dovice By efaging heygndtofiais
Sgﬁﬁ? eﬁ#nter ring may be positioned within the first

M2 g, the first counter rihg may include a pin

for engagi ng a Geneva wheel rotatable about an axis
offset fromthe counter axis and the second counter
r iThe prﬁgrrddrmmhmd?enm awreesthehga@abnegw aftegeBeenb that is driven

| t t ti
ot e S vedamk s rger it it BRoERAR LS B Prdir ¢
t hRterkY Hitilily ®9 th@mBlin HBite BRYBMEeE S ARNRYS é[WBIﬁQ’I byStBe
as to rotate’i and, hence, rotate the second counter

whegibn bwj tkmrsecondmemmsc STEH thatathe &sytabthe dgiicegentains two
part.ic co n. According to the present
|ﬁW€ﬁE$%WIS¥%@H£RV?'ﬁﬂgsu%?ovided a device for

di spensi ng individual doses of powder fromrespective
pockets of a carrier, the device including:an indexing
mechani sm for indexing the carrier between respective
pockets; a first counter ring having an indication of
unit counts on a first display surface, the first
counter ring being rotatable about a counter axis; a
second counter ring having an indication of tens
counts on a second dlsplay surface the second counter

T



to (c); Figures 4(a) and (b) illustrate a preferred
arrangenent for carriers within the device w thout and

wowdaos/osaspport s of the device; Figures 5(a) andP¢DB2004/002748
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illustrate airway plates and anvil plates of the

~ .device in conjunction with corresponding carriers;

Figure 6 illustrates an inser48-of a carrier pushed

into its corresponding anvil plate; Figure 7(a) and

( Blguird RO(a) staie awiseaetie dobe esuntensldplayofTha comiterd (ﬁ)ﬁlSlStS of two
plate into a corresponding anvil plate; Flgure

| |cplers%mr&tr§1§s 138 lﬁém‘thng@FISth@leér%#@rrﬂ@a faciggamastihe outer
égrzr gtal!hle lﬁ%& ég aﬁ’%ﬁ«f ox?cbr Jléﬁ?]@’ﬂ%cdnq? cb t&“?.% an{a%he inner ring is

C hm@mc@mbr qam Hﬁﬂbﬁ[doaﬁﬁﬁﬁ‘lptcyvlda‘d ifi ﬁ% diﬁ@fcﬁédfvﬁﬁk 2 is arranged
enbodi nent; Figure 11 illustrates schematical

ojepermiidhe pserttp sechmy erasdia ofiheMais eounéar 18AEng tl@faérm@td digit
d t: Fi | | t [ h
pgg rt?PgQCOB?tglf ??f n]}%mlfrﬁ 6‘26@1 tﬁg 8 n%é:r C at'esct%aﬁ%le}e a?e 21 doses

| hdfust He&ilﬁﬁati%ﬁl@)f aAes@bler esubbs l‘h@ amw &fuﬁfdi 240 to index by 36°
enbodi ent ; Fi gures 14(a) to (f) illustrate the Geneva

meedTa timsrtho ndetieg medenaisryis periam pedics fcheawnsa@mm@ﬁrﬁ@mdex by
t t Fi 15
o5 55y B B TR0 SRR P 4t barrmste o

oﬁJnftshﬁ R e e0énly BNEBLiaNronddRs B8 WhéRds, E thé&xample shown in
|IIustrate t he di spensi ng mechani sm of an enbodi ment

ofF igune2@prwkich hang@dosestherFiarpurndy the dagitsdrtd & ¢ the tens counter -
éﬁstrate cross-sections through the conponents of
res 16(a) ~to (h); Figure 18 illustrates pockets
bei ng opened in a device enbodyi ng the present
invention; Figures 19(a) to (d) illustrate the Geneva
mEthaougen io tiriverclyunger 1matchémiﬁisidmiwm bypbng pithp gemseon the
|nvent| ures trate er.at

ofderias ﬁYaeI?egd?heﬁfgéP? ' tﬁ@éfﬁgﬂﬁe £y el %F@‘zﬁd'@ﬁove the
ZMd%)mg Relné) 100 tlafh%tt&%heh pEefsF td aneQﬁé opEatibe @@dethe gear on

t various |ocations in an embodi rent of th

piiteme nix teathieiThe gear 133 phrefifteen dektle ndxbetigapestwitd the hm’enty teeth 134

present .inventign is an_inhal ati de

uggrheﬁws gD F I MBb e . e d e idion Bty

F?Lf fr Ay PO S ves THRGNRS @&ﬁftérel@OQH&téQQh QE‘ntFlbﬁe 19(a) shows

ustrated in Fligures | (a) to (c). Thé device

i thied wrdis soanthotisg 1P Bewed whmdishiad thieufhtrdewbich dhesmuntberssare

;gtat bly supported. In order to use the device, the
Pﬁgiece cover 4-is rotated away fromthe housing 2.

As illustrated in Figure I (b) this exposes a

nmout hpi ece 6. The nouthpiece 6 may be formed

i ot ezgmﬁrl@enwa Whteﬂn é3 howbowg lzated uuus,ldealae whity cauater ring 130 for

descri bed b n al so %g, d as a separate

c SMYEHRS PL A ﬂﬁﬁﬂﬁ 5P of ng 2. This allows

the materi al propertles for |nstance col our, of the

nout hpi ece 6 and housing 2 to be varied easil '

acdooaatiiatel peg t3defor éqmonmﬁtmvaﬁneph@imiﬁil@@te&@ the inner

illustrated in Fi @0 im | ever 8. xte
ok g s engtis” abtbag TSk AenEESs RUf ST Ee three
'T%Heﬁfh'tl@ﬁselﬁi‘ in the GRAdVAWHel BYQaushng the TRABTLANED 1§§td @tate by
rotate about a central axis within the deV|cen%v
dilg6Ussthd pfsgnlwgasstsebm wheel 18hideringigs 36 roagio %’sﬁ@ne

e. user .aro peri phery of the housing 2 to a
pdﬁpyydﬁt %d%ﬂﬁg ggted in Figure I (c). Myvenent of
the primng lever 8 fromthe first position
illustrated in Figure | (b) to the second position
illustrated in Figure | (c) is arranged to prinme the
device, in particular, to expose a dose of powder such
that it may be carried with an airstream out of the
nout hpi ece 6. It should be noted that |ocating the
first position of the primng lever 8 adjacent the .
nDuthplece 6 |s hlghly advantageous S|nce it

o o o . . s = o I Y T
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primng |lever 8 and noves it back fromits second
position illustrated in Figure | (c) to its first
@omsdws i | lustrated in Figure | (b). As will BET/GB2004/002748
descri bed further below, in the preferred enbodi nent,

this novenment of the primng |lever 8 operates an

i ndexi ng mechani sm for novi ng#d% still unused and

unopened pocket of powder into line with a dispensing
nichauid $emeted Rhdtiathis Geddva sneblsmdpue e g Isicrigowthetdueer larger
devi ce, the powder of that cket i s dispense

f p d for
i AiREEker comPompt bifbensk qhﬁglnffﬁﬁet%r: BlaEg pyalies ovhanli 1S9m vlisFgapgor
t . r e . 0 h l.av ' j
PR IRV el 08 (ATOR LKL LT ks on
t e shelleasied]. paveEever] othate dxaipleed] a Gendva tipudesshdnita a
position where it can safely be held within the
dBspividingasterpitigat fosatiog With ucigiateclacytioq)betvirepdle rofations.
preferred enbodi nent al so.includes a wi ndow 10 in one
side of the housing 2. The wi ndow 10 is provided so as
t PhalGkawaaviésBihcih@es\0agiWades A9 B MHSh ddintipt @3aindt tHaiimmet hall 139
devi ce” A counter mechani smjndexes the counter, )
dpEthe apituerantes 480 prayentiie the Sepsip 186 ratgting betyyepr dprdes. To

the user Wth I ndi_cat i.on how es hay -
PEmin R et B0 RO R R el T TP AR R R Pn n
agRegdes wall 1Bbadpeas etheipay@pti on are applicable to

devi ces housing a wide variety of different dose

carriers. In particular, many of the features of the

R R
Cadunt&riehavtipgitvari ous arrays of pockets and, in some

arrangenents, wth sone carriers having a .single
respective pocket. Neverthel ess, the present invention

is. pariicularly advant ous en used with. carrier
ofieb ol Entioel o ek AP Rt rls ettt ibriotiye Rk 155, te
| S Edat 86 inELEH Soudfed)130 8Bflr 854S ®iting Zhd F6oTrOHatlBlof the
froma di sc-shaped base 14 having a substantially
phaitsasouhier.st si de surface 16 opposite and paralle

with a substantially planar second side surface 18. A
plurality of through holes 20 are fornmed between the

M 281§ 8ho Eedf ol the Sy Sorfer bfheb B hfthey ind
sggéggﬁggpﬁﬁgﬁg?ng&%oses gf po&her. The basé 12 ig ey eex
f Gomedl disthtoad? dupps emiaaiig whieh oklydksoster wgtstcouptenid moves.

Rt e 2008 sl lrsms i B0 Bo e
ardARAREwAsSredotl ESEre@Rti al array and, in the

-preferred enbodi nent, 30 through holes are provided in

25

30

the array. As illustrated in Figure 2(b), the first

d si f 16, 18 of the.b .14 o
CadeE BT HS1e0E BET Barthr Smaifind Lt RBORT ok gt Qutipging
2hat %-deklf&e?ﬂrﬁpt theh3dgr carrier 12 provides a

plurality of pockets housing individual respective

doses of powder. As illustrated by the cross-sections

of . Fi gures, 3(a) ,and . the pockets preferabl . .
Horte $ b aprinst M Ao BSTHE HiyRhERs e grvice agein
hohen A&irid@irihBs&sts 26 aregeneral |y cup-shaped w th
their openm ends facing the first |idding sheet 22.

Each contain a respective dose of ‘powder 28. By

pushi ng on the closed end,of the i.nsert .26.fromthe . .
S M8 PERera G B Lt AP i SR PORYe fepdtagk o B ity g
PYUsic bR ieAS®AL it 3% wardly fromthe base 14 of the
car#%er %5 1hr&Ughn$ﬂ% first lidding sheet 22. This is
illustrated in Figure 3(b), but, for clarity, wthout
either lidding sheet. As illustrated, wth the insert

26 extending out of the base 14, it may be nore
convenient to provide an airflow (such as indicated by
arrows) to renove powder fromthe pocket. Wthin the
housing 2 of the inhalation device, in a preferred

Y T o o " o - o s A~ o o o



In this way, as illustrated schematically in Figure 6,
an insert 26 can be pushed out of its through hole 20

wa@r@sioness a correspondi ng gui de through hol e 3BCDGBRVE/002748
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anvil plate 32. The insert 26 is thus used to
outwardly burst through the first |idding sheet 22, ‘
but is still held securely ir@lace. Al though not of a
particular concern here, the anvil plate 32 al so

S TpR déddsadkhean ok fis thel fo hal thag thelpeipting? Bvar eandot feemd veddo b
hol e 20 and. can be used to inprove th redictabi|ity
oPPerAdng-Rasiiios vath tha deviel efdPrrg nomBaly Ysedht This tacils teedback
il t cross-section of Figure 7(a), the
aﬁgﬁﬁké?gggﬂg¥ﬁ%ﬂgﬁudes a second surface 40 which .
abuts an inner surface of the associated airway plate
34. The airway plate 34 includes a pair of through

hél prsfeged m@ﬁ;@ﬁrﬁf iaﬁ]gew(i@% gg?wit]@ thedword diga@ﬁfa P @rrapgehat after
U 5 RSO B R B e

an'rne and an ou
Ashel grbduserr at s peinfititin® prbégder niegdbats AELILI fich eurgited aliBie
40-of the anvi l pl ate 32 abutting the inner surface of

t Hiscawitheny pptietse Bays 28 thecpraniag ipveht ineioverk naijdkes pepsiger

radially inwardly fromthe, out] et SO

C iR Lot R v o 8 ot R fine Rt ndBe bdaggrmembers 76
aputdnsRliel ad2thrdiRihGle dfies meadehis@Ub e frithia veh®hed Bhce to
of the anvil plate 32, the airway plate 34 provides,. :

cthemsed.cating with it, a corresponding inlet 42 and
outlet 44 with its associ ated recessed channel 46. In
particular, each inlet 42 communicates w th one side
OfWﬂifstSth@%%}%@tB%dab%Cﬁ?piy@ﬁﬂléﬂ:!ﬁt 19¢Li03Bowhthé plimidgever 8
corresponding outl et 44  communicates with the opposite

s tldeugif totitsdroamqusitian citlisguil dalytbermvsgble by ferc®g thendiscs to
illustrated i.n Figure 7(b whe “i.nsert 26.1s .

o BEHERI BE R ST RGN R oG F20% UG KEdR Wisipn be
BaQe Eﬁﬁci@ﬁlﬁ%eﬁt@[ @HOhe B} Ral 38 uMiod PR b be BbAbSS 133he user.

[
it I's positi'ohed with the open portion of its
cup-shape facing the inlet 42 (at one end of the

cup- sha and the recessed ghannel 46 (at.,the .
_OEECB% &eg&’)éﬁaﬁ@fl; i ﬁ@l %ﬁ;@g ﬁg{,éys m?ﬁlaplﬁ}ing(r%ge’:s aaglear visual
' MdﬁtiB@Fg?lg ngfdi‘}b@ﬂ S doW FERMinBE WHERidiMROkERbel BEcomponents.

airway p such that It passes down into the
pocket formed in the insert 26, back up into the

recessedchannel .46 and th out of the outlet 44. ..

OB BTEIFFEL RbaUReK QeTEOPL b BreoRBUcUBeay Ve A dispense the
al hAB@EL sRediRellf MeHoRdeOdm each
S USRI SR, 0 A oo i
i pbekennfitheuthafeamiepotkekevarhit shouidiye aipeecigohtiatit it 4t possible

packet to the nout hpiece 6 of. the devi.ce. As .
P40 PRORE g S PR ORI TG ey ey g gnd then

f QM Be@lfierOfAICARL DAY NRIKES 02BotBRIEkke bhay BE dishbdssd r at ed

in Figures 9(a) and (%), an inner wall B0 of the
casiuiignémailslyes 2a and 2b cooperates with the airway

plate 34 so as to forma second flow path to the
nout hpi ece 6 whi ch bypasses the pocket(s).
A'Ey%i%héiﬂ?h&(wdéf'fr@@ b thi AAMrs, CRRPOAE Afte Y ofiRr BF AuliRously,
to ‘define the second flow path. As illustrated in
Fiitgispessidlor thicmsertcinhgio theqrowider frent toyh emrieny sispultapg@usly.

the.corresponding.inlet 42 of the.airway nlate 34 is
i Tismeana e S PR oy tp RSB B e
C Q& SR AheBU LnSlariftdhlar Sit RIPMeEH B0 Fe ARROSIMAning a
side of the pocket "such that "the airstream between the
inlet 42 and outlet 44 crosses the pocket and, hence,
pi cks up any powder fromthe pocket. As illustrated,
the inlet 42 is formed as a portion which is directed
down into the insert 26 form ng the pocket. In this
way, when a user inhales through the device and
creates an airstreamthrough it, the airstream drawn

o, e . o



join and so is defined by the dinension A The air
velocity is highest where the cross sectional area is

w@epmbloess4 so this arrangenent provi des hi gh vePOLGBR004/002748
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air to extract the powder fromthe pocket and uses the
hi gh velocity of the bypass air joining the powder
contained in the pocket airflkdwv to assist

de- aggregation and to protect the walls from powder
dep@binkticf MB&cahédtd hat Melnase effedtine eipgthet iRnRREKEEY.Ii By
controlled mainly by the suction pressure created as

t My g exampih alsessoidieamerad eqvdd Yo disprased igom oae disk gnda long

f f b ' d cAsufficiently high
A haepgist s 8 b BREa B8 o B fecaBei by Fble
PRWRRE of ShrBHik bBktARMvE ;@uﬁrﬁﬁa@i difeh W ExXaRM @F longfactifbeta

velocity -and flow volune are too high'then there is
t hgonrdswilpil¢ farpotdralt andiselmetasdlend fexarhplenefsderofds proluder

ing th ket i hed, through the aj
e BB P e HARHHE S Gl p rmy ot

accelerate to a sufficient velocity for its inpact
with the walls in the airway to break it up and _
pitdy hlde poksibdmigrasigptt the mechanisnssoptoet ¢¢ rerangetfat seldstive dispensing

wder is.renoved dual |y fromthe.pocket .by the ..
LR aag, oF POty 0 Wi oot dsheiie PTG Wb pdigoment
baﬁm&ybéﬁ@d%m&?gﬁe @hpdli&l dweier in the pocket and

t he arrway roof rmed fromthe division in the airway

pl ate 34 between the inlet 42 and recessed channel 46. ,
Thi s, conbinedwith a, di si.on for "a" that limts.the .
£ ISR A s i do o0 Sl o Do (e St b, in
P ' o it A eiis BRE it is al

o ek el Rk DO Polpl S [ R helcy B0 RUTURE it s alo
chosie thaisbethee taveiers, ichnmmmneacdvemmnhbylisipo phedss Thede could
around. 2.0mmwi dth (in a circunferential direction) )
abgluge inspriuEnlar torifeseatistrived PP vs. HIRITSRD @itpragkyebhp powder in
T ' 0 :

O SRkP uRPREEE: AERPONS Rl LG BE ARERL bRS: DLigb pitain aspecs
t bethpadetiesd are\a@pliciblel wikh Pihed @yebning _ghangerfenanauble bypeting or
0.1s to 1.0s.. This is within the period of the high

f Pehing af Gediddipgsheshhal ati on cycl e and provi des good

de- aggregation of the powder. It shoul d be appreciated

.that, in other enbodinents, it is possible for parts

oFinhhe iff showldppatappicbiacudghattthe dpimloah be ptdwededtvhisincarfies pre-
inlet hole, for instance downstream of the powder, to
 Betalecher, pltematival: Ferly Tt MERAPPEPEAICHRTHRAL {1 ow
path. Simlar considerations will still apply for the
diameter "a" of the inlet hole. The arrangenent of the
i Alsellustrafed ifRigared] X; tiengreferrd® airsngearchi dast@trddyabove can be
advant ageous.in conjunction wi.th deep narro ckets
oPrQyétRd epnveriensly ﬁ%\ﬂlf?ec%ﬁﬁ%{ilgliels By Yeapah cpgers fﬁrﬁ?@%@f’ a
| Gk B r i S%H]{J&’a& ecdfvel B HENEAR W lalselfdRbodadb BYs edbly
certarn 5ept%. creasing the flowrate to, for

i Bsteedices aBOthkt cdrnim] 2. villid twoemubt subrastanblipoided Boae higen
eroded by a further depth. Since jnhalation by users
SRS RO B8 IR HSPBARE PRPREEvery o

a maxi num powder is eroded depth by depth and the
pocket is enptied gradually over an appropriate

period. Although the volune and strength of inhalation
will vary between users, it is inmportant that the

devi ce shoul d not provide too nuch in the way of
resistance to inhalation. In this respect, it would be
extrenely difficult to inhale through an inlet 42
havi ng a desired cross sectional area. |ndeed, -where
possible, it would result in a flow velocity which was
far too high and which would entrain of all of the
powderfromthe insert 26 far too quickly. In practice,
it is found that approximately only 20% of inhaled air
can be used directly for picking up and deaggregating

I - - . R S



second flow paths whil st drawi ng powder fromthe first
flow path in use. Each of the second flow paths is

wez@soomdit o carry approxi mately 40% of the toP&l/GB2004/002748
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i nhal ed air for an average use. Actual requirenents
wi || vary dependi ng upon the nature of the powder and
the intended user. For an eas’2-y di spensed powder, the"
portion formng the inlet to the pocket can be snall
and, for a child or patientCvhiMS COPD (-Chroni c
Qobstructive Pul nonary D sease), the total pressure
drop should be low In this case, an inletportion
c uId e ' Lt h. a: ¢ - e
cou ydpegg;gtgrg@%)egttg glglvgcg%géﬁéﬁt SRR REP R Rorife FEkets
CbD@SarﬁaCtheQﬂa&[ceaﬂi@&hﬁg 8 m®, resulting in a ratio of
25% On the other hand, with stlck powder for a
heal t h§ Sarhort for & igarrien hastingybpleradhy neckets soBpigne despective
dgse f§ %s sectional area of 4 nmmR together with a
bypa 588 Ha* 7 ow path having a m ni num
Cr 0SS- g aflutipidl tabaah Ghich térHBale a8 SitbttdabPcdriyi 4 @dse @f pdwder;
66% OF course, internediate val ues are al so possi bl e
aﬁ@@vpﬁéﬁéterwh@mgangenent has an. inlet portion of
appr oxi on
PP OXTR B MR Ay SEPE ! R DBl Bt

5&%( eofive Ebutas bf @bwfhoktad Chrikf @h&eia)eact MGivivhl t%stﬁgctﬁ!ehi&st flow
out et 44 are orientated so as to direct the fl ow of

apattham@bfped\gmretyrw(retmem@efc?éh anihete hat inderiduahrespegiies Gyst
g lg‘%trﬁaﬁg' tfﬁapoqnﬁ%tl V%F gorfﬁgssgg @é)gegp%cgﬁe ch&}gep t%]g mouthpiece
pa%ﬁis%xedetaegxeuaaawcet thé geamt he amount of powder
whi ch m ght" i mpact with or stick to the wall 50
opp05|te the outlet 44. Preferably the angle q is no

g eater han 45, nor.e ref er than .
“Ehi & e reitstearee Btk B POt Stfppocket

ttaf-‘awahtr R A Rigudifie second flow path to the

mout hpi e¢é 6. Preferably, with repeated use of the

devi cep smgponofoe atchaier B8%4g pplefaditsadf pockies wontainingarspegvse
of, a d?se remar({ts deposited on the wall 50. In this
r deg5ee Po‘f"flermﬂrt be appreciated that the flow fromthe
bypass, ?Iﬂﬁ&h thx%gcrﬂ\"vdhtch% tnhb@ a8 GREtreaPd ce?r[%%@ezi‘g@se of powder;
powder from nmenti oned above wth
réfee:teeme@rtt&rﬁho@uhng 4(b) the anvil plate 32 and
ai rway et her form.a ort for
corr esﬁghﬁ %&eéargg Vi lreﬁﬁcﬂeeaﬁ@?ﬂ WP &Pwﬁttﬁe@m of each
| g?éﬁe’t 8t & Bpt%d 'c&%%to@ GoRReRANhE Pl Weskutihede and
ow, a s port 30 and its corresponding carrier 12

i deappverdtit®powdaen titd amstregpgsintdi ons t o di spense powder
from consecut i ve ocket egard, it will be
appr ecfAPEAPEoHEN 58?%%&%%’%%@ a?}ég%%fft ?P?lsftreme(ga}'e storage

goﬂm@:?tof e?fe@ﬁéi:tt‘v@ disBred ;lgd&’ﬁionptvﬁér@m?eﬁch E(Sdk'é’c tillhe respective

déscription above, ‘it W &orecratedt at

t disbudrgnpositicowiormsraenmegabpasovidae inflividnal teepgstigk Brst Beid path.
deaggregati on of powder occurs within the first flow
pat h. Thus, should any powder adhere to walls within

the ai rAV‘@ébtcR:l RESrdRE to lchiir 2PoMER FwittSa BatiethaRidgdlolcRets povided
i nhal at1 on when subsequent pockets of powder are

divathenkidslingTtheet thei degick slipviag élreabtdylgashp%t ﬁg &d nmj@t@d fhat

an inlet e that vrdes the a -

C hrtareeRal Botiee Mt b Aghornae Biaiork B0 idsctive

sgmgﬂﬁ g&m&ﬁeds the air only to the pocket p03|t|oned
nsing, such as illustrated in Figures 9(a)

and (b) The indexing of the carrier 12, anvil plate

32 and airway plate 34 after use repositions the inlet

42 and outlet 44 for a used pocket outside of the

airflow for the pocket currently in use. This

arrangenment ensures that, even if none of the powder

froma pocket |s renoved after |t has been opened



circunferential direction and has a cam surface 74 on
each of two opposites sides. Each cam surface 74

WO nioseasss With a respective menber 76 whi ch we€T/GB2004/002748

described as a prodger. Qperation of the primng
menber 60, cam nmenber 72 cam surfaces 74 and prodgers

76 will be described with refedence to the schematic
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illustration of Figure 11. Wen the primng lever 8 is
noved fromits first position to its second position,

the priym,ng nmenber 60 is rofat elative to the

c Hassi : Ceﬁ‘fgorgg]lgrqf) glaém i2£ gﬁg%{rﬁ@r Flcb‘lﬁlﬂkgor ts 30 such
that, iwalk BERrSEH R IRbLE fbt I pdE dodhéBiRg RiBURE mbhthpldd€ af@m
menber 72 noves upwardly. "As can be seen in Figure 10,

t hepassingthegposketber 60 i ncl udes el ongat e openi ngs

ei ther side of the cam nenber 72 through which arns 80
of the prodgers 76 can extend. The chassis 66 hol ds

tBe prodgssicerBcdQindlib QRgh kiyiinal | ows themto nove in
an axial directionof the device, in other words

t owar dsvithrttle devage donfigutethéo diapansea o fgowelet frem i dEthe
I-ndeed,” illustrated, an aperture 82 exists in the
cRasksrotdhe PG H Garoite tht refxf?eﬂ\ber%fa W P coBnesis witythe

h . . .

1 3R RO U AP QLN 4 BEAT RPN Ml SR By o
eipbivder isipdets ofithtthewabmlafiniigehe 2ondsflswehtht hat, as the
prim ng nmenber 60 rotates and the cam nmenber 72 noves
upwardly as illustrated in Figure 11, the prodgers 76
age nowue t [.r respective carriers
1%2 In ?3ﬁ%§E%%gh%ﬁé9%?%g?dﬁgﬁ% prodger 76 is

I |'[ ust méescthe respédtiys iesd flow gath eonpeck efithithe second flow path, the
itscorresponding carrier 12. Thus, when the prim ng
B8 PerBIECR e as D s ave g 5 HERises arvbpraistabYy lapvietnt
i g%gyre 11, the right hand prodger 76 will be noved
ou?ﬁardly towards its corresponding carrier 12, wll
penetrate the through hole 20 and push the insert 26a
out of thé first side surface 16. In this respect,

F gur e A1deviqe|agedrding e clape4i heed WhemB i whi ch has al r eady
been p ; T8¢..: ' '
nechanﬁ%ﬁisPéy%ggﬁgéggﬁgégﬂ%gﬁgﬁgﬁyﬁgg(ﬂggp%ggpyg%?e
hafesredlad WitRh shgpated datrfer 66 by QERENRElY RYcSHBRAEIped et fst flow

the next position in which the prodger 76 is aligned
wPths witdhe sagpahBes daiowK dencepgiscioysdy dispanpe @qsewgmw@r from
a n.th r It wll be appreciated
fF%ﬁ?éﬁé8§§“Tﬁ“ﬁﬁ%?ﬁ%gggggéggﬁz on either side of the

pri m ng menber 60 could have respective pockets

aligned with the prodgers 76 such that operation of

t Be car ¢aviSaccordngitogny ererfistlis B e dgvhseriket s of the

respect, v L: ‘ W |
erbod: HerraUSB L et ARUEHEL nchill Woelrbid SHIBY B
t bgppdtvd gertiond 6f tdatRelyabdi@se Bross-tdttiangl aedaairiewatddsdo o e be

ot her of the prodgers 76 is at a position between .
pdER@ed towasdy wsgeca;aey90<¥<ﬁ1é agd dpesh irplgtivale high ivelpribnairsrgam
f 72 and prodgers 76 only opens one
pgﬂgglékgeng p%g{&%%ef erring to Figure 2(a), it will be
seen that the preferred carrier 12 has an array of

t hrough hol es 20 which includes.a space 82 in _which a
t Ar ough* $Ry1Ge fondiprensigg adgphfPowder Hgmcapoaket of aarkies; the
t i 1. LS _possible to position one carrier 12 with
tﬁgﬁg?bﬁwhg%rtion 82 opposite a prodger 76 whil st
consecutsiygiry for adaxicngatinea pbdket coiihingla dbde af gaindtr; and
each of its through holes 20 and the pockets they form
until all have been enptied. The indexi ng nechani sm
can then rotate the enpty carrier to a position in
which its blank portion 82 is opposite the prodger 76
and rotate the other carrier 12 around all of the
positions in which the correspondi ng prodger 76 aligns
with the through holes 20. In this way, the sane



enbodi nent, the cam nenber 72 has itself a limted

anount of flexibility. As illustrated, the cam nenber
w(Q200580p50vi ded as an el ongate nenber whi ch i SPEL/GReIE4102748

to the rest of the primng nenber 60 at each end with

an el ongate opening either side-of it. This will allow

sufficient flexibilityfor theb4am menber 72 to nove

towards and away fromthe carriers 12. Considering the

over al  neothigséosrhioughs wiehas itheld aMairbtreaed eqrgigea dose of powder;

Figure | (a) to (c), it will be appreciated that it is

hlt@ﬂ%ylcéjfgﬁtheém@dﬂ%iensure that the user noves the

i L e L R

C ik iehRdce Nlle Br@@o® pelh cdhmuitdtbho beithihe @stiket bl thefsOppoated
user. torggtartly operate the primng |ever 8 and prim ng
5 menivier argths sedond Hlaw patlpbyrasens the ppekehiakhesgini nsert 26

far engugh ;to, partly rupture a.lidding, sheet. on t

rrst OitaalsdieRik e frf sk DR GRERE et pe

i ?§ﬁ[otn o2 Belhiveln@ AR chds8RedtlonbisdréAd @ehtdtet o AU BS dGecrbd

7(b).As the notion of the inserts 26 is restrlctequ;iét
et.

t hevirds the ppeket24d dzedtianglabealhhigh velaeisaistreathdnte dlre o
plate 12, a high force is required to cause the
inserts 26 to start to nove. Thi's force increases to
10 t B8, PoiANdevitle A0 BhgltH @lalRB 0% 9Z¢hereld rupture after
which the force decreases substantially. Thus, the |
user f ¢ed mreon(esliave amowsssectionel anes hevweanr 507 engpéfriof ghe cross-
| ever f or e earl art, of its travel. At some
oot e b lnar b toalp S B adent y
reduces, as the foil 22, 24 rupture. The user cannot

reduce the applied force instantaneously so that the
pAilm ng deviceracBoridmgrtaplagh §, pos hewhewit he end of its

avai l abl e stroke. This tactile feedhack encourage e ,
15 Geer © O RRHHOM AN A REHREL o S ERE eshr gt LT’
driving the prodgers 76 was solid as shown in Figure
1, then the inserts 26 would be forced to the
pagi t i endevidedondispdmemey erdividunl tibses pf pdwderdbne rdspetitive pockets
where the parts are .m)ulggd in plastic, it is
iﬁ‘gM’é’FB eArgrscbRdPgre PREIEENensi ons of all parts with
absol uta.%u?ﬁ%gfcﬁl‘%%o dHQURapeGirRrd BEnHiRIBRGR ARKR Haflig at least
the inser I'S smallerpt an the space al l owed for
20 i tope sitBtaatinyuplanady érsa sgapudiize\neving en pockatariap of whvities i which

the di stance noved i s, greater th t.he. di stanc
AFFORBTCEPLeE ArcdRGIIARA HIDSERY 193 WSineshed prlediaghe first

a@ﬁﬁl'égu%&%%lt chl&ﬁ{grt.gg&ﬁliﬂeg, Werki8nd QIpp6rts dMifsr foRditisy
wou e transmtted to the casework causing it to
defippoming the whfriecd abotit ¥ sutisgintidllyrcoemvarsaxappl i ed to t he

primng lever. 8. To avqid this potential prable t he
C o AP pieq e PO R e o B g BOY G the
25 Versis, di stance profile along its Iength. An exanple
of a stitable formis shown in Figure -12. The
pr ef er rasiispendingmeetanisinnfol tedkasing o ghecAirstrearh irespowder of a
arranged back to back, The.solid wedge shape profile

At SPRENE RPFEC L AGURF HE LTI 8t r ated in Figure 12 has
the sang ieRfro! FectniSih @Wotafing i@ bafrickd relative $o {HIdBpensing
rigidly transmts the force applied by the primng

| enewhaBsrh so b ¢mblepowaer tomeﬁmgtfmrmdifﬁerﬁnsp@nk@w | e
is chosen so that, for all devices, the prodgers 76
will be noved sufficiently far to break the foils 22,
24 by this profile. Once the foils 22, 24 are broken,
much |l ess force is required, but the distance that the
insert 26 nust nove nay vary from device to device.
Thus, for the last part of its travel, the cammenber
72 cross-section is designed to provide conpliance in
its novenment. This ensures that the cam nenber 72
provides sufficient force for the insert 26 to be
pushed to the end of its available travel in the anvil

o, ~ Y T ~r~s . o

30



prodger nmenber 76 before the carrier disc can be
i ndexed to its next position. A spring could be used

W0 eooaobiesve this if it were positioned to presBCT/E82004/002748
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prodger menber 76 against its base surface. However,

it is preferable to have an active nethod for
retracting the prodger nmenberb&%6 that acts as the cam
menber 72 is returned to the original position.
Hosevemn, demeraecdrbigas tlapm 1Dfvherinir ni ng t he cammenber
72 to its original position is also used to i ndex th
carri epetiiese consecytiye idigpensingrif powdenemene phsaid prariers, the
retraction, of t r

b én[dg)rggc Er}eghaéxésH PB%B%%S Ir%tg{’:er%)% 8‘%5%91 éa?necr? Pé%tﬁfé %’ ﬂ%e
otlis irg\hdfladifths is by the use of the further cam
surfaces 88 located in the non-noving housing in which
t he cam nenber and carrier discs are |located. Figure

1 ows 8 Se tig. sectlon t hrough the
jgdgeétfyéﬁaﬁﬁﬁgyggoﬁﬁ I'r retracted position.

The | 06aketh cHseflitRe Ql%gegsﬁﬂr df%o%@ﬁﬁéﬁ'tﬁ@&h&yoﬂsaﬁ carriers, the

surface 90 of the cam 88 and the cam surface 74 of the

c avlenigpechihBm Flogersblvgo 8@ aterhoticefnatdesapders Fedativiedo the
S ned so,that their thickness d and C2 change
aPBRGSIOSENERRUE on of the primary member 60 notion.

y Figure 17(b) shows the prodgers 76a and 76b in their

open position where it can be seen that C2 has
|méreaéaﬁwaﬁdcﬁhdmgaoehgeddempdﬂemmﬂ@nthe|r val ues at

th I t Th
et an i dspRasis EoSiasbtn Spg L Nofeats py te ozt & apeker of

' @&Jhec%ﬁ?e? fhihy f}ﬁﬁ@mhéiatMSf Rk Rlspd i@t phivdsdt dintuttahQusly.

beconme a conpliant wedge, rather than a rigid one, the
wedge splits into a central part that pushes up 74 and
two side parts-t ush 74a. This arrangenent
pﬂévidgsfﬁ“ﬁ@§?¥ﬂ@§tgﬁﬁgﬁqg DE6ih open and cl ose the
prodge £BRmisH 94p&abId & Foleab@pdRddniror @ Yo lRWor
t he coﬁ%eggﬁnﬁﬁ%gﬁrapgdlln Fi gures ?%(g andr(b)bgrght
beadhnqardareiméanedtisjur es 16(c) and (d) show the

prodgers 76a and 76b where the cam nenber 72 has

conpl eted approximately one third of its full travel

The cam QUE lai 1 8 SBCE ! PNwheétef uni form
tE?ckness sugﬁcgﬁg?wgcg prodgers are ?olly retracted.

Thi s aManQxMMEOnmmﬁmmntwopmhhbtwoﬂasypgwdmﬁhgnnenﬁeﬁofone
60 on the return stroke ov r this drive th

96 51 A e OR ARSI i F7IS95E PRBAE OB e ff e corriers for
Figli85,16(e) and (f) show the prodgers 76a and 76b
where the cam menber 72 has conpl eted two thirds of

its travel. The .cam nenber 72 along this section

i ncludes the circunfer nt|§l roove 84 nmenti oned

aldéve. ATW%“F&W%@G“E&PF gl fifer 72 are

suffici L of one
o i it sl feCharisel h%s?%g%%%%ﬁg@%%ﬂ By ooy ofon
groagiee snBFomrepqukenvifdbelothed @lrjertconsenutiedise t he

tol erance of the nechanismto stray powder that nay

have col l ected on the cam surface 74. Figures 16(Q) :
ang (h)a ghaw &c'ﬁ@rdﬁ}foqggﬁgl oi’x‘@@f &ailnl 2 2 G818 IRINREHg 16 é’f@&d disc
conpleted its travel. In this section, the cam menb

7 hapedratriesotespkchively scpxhtammg mowder ofatifferant medicamsnt. an d

two side sections arranged so that the central section
presses up agai nst one prodger whilst the two outer
sections press down agai nst the other prodger. If the
prodgers 76a and 76b reach the end of their travel

bef ore the cam nmenber 72 reaches the end of its

travel, then the thinned section of the cam nenber 72

at this point will be deflected, thereby limting the
force applied to the prodgers 76a and 76b over the

remai ning travel of the cam nenber 72. In the

preferred enbodlnent the |ndeX|ng of t he two carrrer

Y T 1 S = o o



i ndexi ng noves the first carrier 12 to its non-driven
position, i.e. where the gear teeth 35 are m ssing,

war@semgages a changeover nechani sm whi ch rot aPE€BFGBR@4/002748
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second carrier 12 until its gears 35 are engaged with
the gears on the Geneva peg wheel 100. A preferred
enbodi nent of the indexing mé&@anismis illustrated in
Figures 14(a) to 14(f). In these, it can be seen that
the ped detieebcchdfing fo timeatEeheveinh its axis parallel t
O the axis of the dose carriers 12 and rotary prim ng
menmber bepeenenasecyting (iSpROSiE 9§ PARAB etredtrlexing GResHRHTR &
man f,the functional e ' ey -
PR 1 e PR M B e e ST B e SRR B b g
P?(bs‘iﬁdihg beRYEfot&ingttheoterviRmbatrief? and the prodger

cl osing cans 83, as well as being the driving nenber
for the indexing Geneva 100. The Figures start with

t priim ng nmenber 60 at e d,of. its travel where a
pgﬁketAﬁ%gﬁsggﬁﬂ%ﬁ%ﬁ@ﬁwghﬁf%$§ﬁghﬁﬁ§t happens .as the

pri m ngheld@peksid hschafkMlAE thel i8ddxing HiécAkAisAASd foigeRetperable
the cl 6sing of the nouthpi ece cover 4. The peg whee
180dispessestihg ppeder fi@nall 06 the poskdaniram3uie o p2if gamicestbefye
intervals around its ed Three. of, t hese pegs 102a,

| o R e AR BTt Phe Pl B i PiRE " 03a 10b,
103c and are shown with black ends for clarity. As the
rotary primng nmenber 60 noves fromits position in
FRRur eAli(ia} faralispenting mdividyal dosesigipowdeh &b mardépegtiyrapackets
101 of .a driyving.nmenber 104 formed by the primng
n%%%@?H@Ot AEYLE ! & he short peg 103a with its »
per i phegy E\g{}%?ﬂ 882 G cSHBLRavg ACiliQBERE sSRRASTARS B pposite

and 102c preventing the peg wheel 100 fromrotating.
Atachhthepomi driayrof shaties in whikihgespectivi(iwcketa aresfoohedt amtosfirst

1 ch sl opes, do d apd forward fromthe driving
%@S@M@a@g&%fm# PHa’%heg 103a. As the prining
menber g L éWHy' ehd RcoHRVEd
fron1t%§9%g§g%%€ﬁe%'&Eggﬁ?gsﬁﬁf%yéggithafhg# Figarel ©
1d(rhke of heuppedeidiest lcairer betiveena stracted and en peemdet pokigion,

wheel 100 to rotate, | ot. 106 i t into th
i 'vi g cHGIoen eliscsnt s gne et Srsialpoeste] Wil Wheeap

t i i Fi-Quir 8
R T v e R e

t eeirg 103a but the trailing edge 107 of the slot 106
now engages with the | ong peg _102c and .contjnues to

drive émﬁga@%h%éwsaéﬁtawga m?ﬁ?%ﬁﬁﬂgT%“Nﬁéﬁ%§§FPpgﬁm

< . ! ) it Fidi _
TR Qe bBERifEar o aleRna R I HSHO Lo the primed
oypesitidh@oedsahé pregerlfdaber Tiven fhegetvivtel pobd@ntth élre extended
continues to rotate to the . position.of Figu 4(e) t
MG © 1118 PFOF RALEE THOPOTEO R Ohoy RAE] S0 sd

' iR &% peg 102b.
Z%)Qt:\m}&l? rﬁoﬁuﬁ_rtﬁé/ e fladife eeoommIal ol Qﬁ fitsP B&triReY

s’position, the dose carrier 1 as been driven
so that the next pocket to be opened is beyond its

desired | ocation and the t hpi ece cover 4 that has
béén dri 6ViE aﬁf%d%tt%f[}%%#ifﬂﬁf Wéﬁ‘t‘}&g- 60 is fully
cl osed, VheR s{lﬁ%rpf NisBEhrld @Y ler Bavisy BB BRIkebHnd H€ surfaces

reverse direction 6% the user to open a pocket, the

i Dppdsite epelr dthef at heray ofoasities venclwrespdetive poghetsige fogmed and a
76a | 76b are not ed,. .takgs the_.rot rjmn :
e RGeS e e ot S e i e SRERtRCHd el peine
1 . ' I: (B | ed face
o e e fRdng OB A Per G0
pushes on the |ong -peg 102b causing the peg wheel 100
to rotate backwards until the two | ong pegs 102b and
102c are both dis-engaged fromthe driving edges and
pressi ng agai nst the outer periphery 108 of the rotary
prim ng nmenber 60. This accurately defines the rotary
position of the peg wheel 100, ensuring that the

o s -—~ o S o,




drive a second disk. Such a changeover nechanismw ||
be described with reference to Figure 15(a) to Figure

waspo26Fhese Fi gures show the device viewed ePGEGBR004/002748

with the two airway plates 34 arranged horizontally.

" Figure 15(a) shows the device in its position before a

5

first pocket is opened. In Fi-glre 15(b), airway plate
34a has been indexed by one position to the right. The
two featsecond pt@Beo mehther peviéapleeowamws ahd eway fromythpbeadrd side
34a can be seen to have shifted. Figure 15(c) sh ..

t 6 S pispPosted spcanqarties petpsek afetictadpad PBatended position:
cgﬁﬁ%éﬁ 12 of airway plate 34a has been opened. The
rotation has brought the features 123 right around the
devi ce thexcabh@eb&i Hak @Rechdwim siifgcerfexéndapilg xviththe second
operation causes the lower airway plate 34a to nove as
bfasieer mpphensseh thah moy ement 94 theca iy faember Srosy iga st pasikon to the

T e I L

+ 34rteAdud paARioaRE af & piesy $pohZhd oMY Edd aGRIH S a sipered bond

upper airway plate 34b was in its original posjtion,

t lGerTist srfgarwaehy wasirg thediraididdggtshect of das sygperrkestonggagrier.

.82 providing a hard surface agai nst which that prodger
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76b coul d push whil st the other -prodger 76a pushed
agai nsty @evwacakadrdmrtg tb RRirh OWVEIrtHRE MoRMingt at e 34a. In
addition, at this [ocation, the nissing teeth on the

gear 38ngfdexing meghanism fogimonng the HrseaBlsecend spppartafaldiive to

the gear .on the neva peq wheel 10 nd,. hence .

- O i i R 08 B et B R G g s carrers
aiiia¥spebifeSrddder nidpRIer , the indexi ng operation
performed by the changeover conponent 124 on the upper

airway plate 34b noves the gear of the upper airway

plLate 34b to en e Wwith the,gear of the peg wheel 100
ahg-a|%@ﬂ?ﬂFﬁéugﬁﬁﬁﬁo6%8&2?“6@“?he upper carrier 12

Wi th tBe RIQsgehschifismy MM QRUIhM, withd8X bithe BiYst tahe

primng ménber 60 causes the |lower airway plate 34a to

c eeroind peo dger members alignedowiht 4 espastive podkiet tigeather efghhfi@band

on the | ower airway pl at 4a di sengage from.th ear
eSO PG HEEP ST SO ISRHEO ST S HERDERC80 TRyt voment
Waetle AR0nIRYE e tHeQUe ﬁ)oﬁﬁéﬂ\%ythgipﬁfn%d $B@tibP cahises only the one
position in which the nmssing teeth on"the gear 35 of

t bétHedingrandisecuamyl ppd dgee mBhera te ouliwagdly duptintelthe fest hdding sheet

on.t.he Geneva. pe el. 100 .and the m ssing pocket
sQBH@ﬁPngﬁxﬂgmgﬁ%egga&#ké€§gS%@P B i s aligned

with the prodgers 76. The clip 125 provides an

interlock that prevents any frictional coupling from
caasi ng\ ddvicewnopadingito whym @b atheredib t o nove before the

| ower airwa | at e 34@ hasdarrJVEd ah thﬁ cor%ect d

| ocat i 6f™ T SORAYRIRETRE I PHIRP ERRaTIR ARy B bhfesecon
disiE st @adelBF QIpPBFied BrsRGiH QUEKH GWEQNBEINGAM WhaktheWtheh of the
m ni mal nunber “of conponents and in a very snal

s ffiisst @nd Tévond poielgenmenbers frealigasd ketwednrespidiivd parkets, movement
nmoyi.ng the next. pocket into alignnent wth the .
btk e R ey phurahi 88 T g dobion A e egplting
PRyl dfniPoMhS Hikr bMNWE Gtk hANsdeOnd H@ dieherBbers ahRAMTDEr

of doses remai ning. The operation of the dose

i edirespoodingichh shdacteswpsdssh atherriitkd Bistarsesecondprgdgass

19 and 20.1t, js preferable that. the_.devi when
e g el cBiFenah dreoas Sg° TR anf Big Ffenber to be

NWRRH 1 QO8RS oHRSRININEDnk BF tHRSrdaWE S8oonk lealtrrs,

preferabl e that such indication is easily readable
and, as such, very small nunbers indicating the
remai ni ng doses woul d be a di sadvantage. Wthin the
size constraints of a pocket portable device that
contai ns 60 doses providing such a display is
chal | engi ng. The sinpl est arrangenent of marking the
carrier discs with nunbers visible through wi ndows in

o o T o o



concentric rings 130, 13 Iwith nunbers formed in the
rings facing toward the outer casing 2 of the device.

wab@somess ring is the units counter 130 and tPET/GBRE@A/002748
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ring is the tens counter 131. The wi ndow 10 is
provided in the outer casework 2 is arranged to permt
the user to see only one digrti8-of the units counter
130 and the adjacent digit of the tens counter 13 1.

| 07 Fi grdv2e(@ddordinbgo claimmb4r2sidtdicaaticesint hat there are
2 1 doses left. The operation of the counter requires
the u nthessagonembesr is povided ppdexTiRE Bembyrargvesblmas pare of the
ﬁ{? % %Prrechanl smis actuated and for the tens

c Bt e @?Cﬁa‘e‘?nby 36 only as the units counter noves
fromdisplaying 9 to 0. It can be seen that the units
digits are evenly distributed around the ring whereas,
f38. tha @xmﬁpb@IQMQ\bmam}mﬂér thsrlaenszl)‘( ) 27wwherkinhas 60

doses, e.are t he d| to 6 ens
count ethe Xmﬂt@“@ %‘Pésrarfaélg Q#Wf%?r g’éaat[frsﬁ%ng Sﬁﬁﬂn&lh
| bk hhe 9&&1\{1?&);9&’ 21 §ll of thElP ?esﬁ&ﬁf%z% BB @hé ﬁgﬁaﬂd%cond
Geneva peg whe B I'n. the pref erred embodi nent

d psxdgex‘aednmm@ bottlh glignad bativeen Baaketsaf 1&Pettivernsrrichy amdghence,
120 f(gr each i ndexi n% éﬁl ration and the gear on it has
sPRPVIdEdpsistangg do Jroypmnt Caf} PR t eet h and engages
with the twenty teeth 134 of the units counter

illustrated in Figure 19(a). Thus, the 120 rotati on of
t B2 i ndelevity a@méhngtdﬁl@ ahreiof elpithsh23 1ol wherennt er 130

t hroug 6. Figure shows he uni unter rin
130 v B ey isarattys #hEope TEHp b ecivet R e e G fad
aEE%OB(P gurf%e&@ﬁ% siteigya wheel 135 is shown
ocate I NS nits counter ring 130 for nounting

on a fixed post which is part of chassis 66. An

actuat ed: peg 136 for the co er Geneva l;rechanl smis
| Hdat et d5HicE ﬁ@cqrﬁlﬁe o HERRE aars e HhregeBount er

wheel i\g}gﬁ

I ndent élt%l(hcgshcs Jnﬁ r%g%%\g}géd Fhr%gg l@gﬁgpﬁé&%}
C‘gmvmm@e&ﬁtchh’ﬁgi str@y P der €robypri2i0uds dispensp pockdt may move.
passes by the wheel 135 during its 36 rotation between

di splaying the digits 9 and 0.1t should be noted that

I Ry thi | t r

| S gor ARV BT AT b e G B0 By Al b R having

skaid tadkies fadnherlr frovh eabectivh tiwbegleldes Heowedntie firsd @xd segond side
Geneva 100, the slots are on the | arger wheel and they

d?‘trfﬁée&t» Havine Basos ifdias SieatIsHodicer Sctpdeils surtisst ming o
I nt EQ'JT ?tc lgg it ﬁaip % ﬂ}%go}{{ %,(ﬁ% @%Eg@wﬂ%ﬁw {))é;@szortlon facing the

t Feapéotivafitsp lidding bieeetartevan:wheel incl udes cam faces 138
whi ch cont act against the inner wall 139 of the units

count eHeKBE B3P ERRE FIGTHGT RMECTEEFRARPTRSEST mnmher ﬁdr@éﬁﬂé@n
t
pggxﬁﬁg{}%ay a;[ gn&ﬁrh%ttfg 61{3)% ﬁ%ﬁ%ﬁ? Sstlngid 1Rd % gs‘f'aie%% rslgt%ft ’éot pdsﬁ the

| boregspoadihg ﬂ:@&t adﬂmﬁmthrbmglttﬂleﬁmgddlﬁﬁshéﬁhe Geneva has
a 3 tooth gear on its underside engaging with pegs on
the tens counter ring to drive it. Figure 19(a)

t b5 oug Y8 0w cidies PORI 41 QRisrepf t he
GE%evaRvé] ﬁ%a%%t%,ﬁm%ﬁéﬁ%yr?ve é:eaar5133 ang’H t?e units

count ent 1230 oat of thercamtsadfeses thuesihgntiyliefd3thablef the ican nefnber
the unjts counter gure 20(a o Figure 20(c) sho -
t REnEBIREEROBEd §hes tpwew@awr@rlg%m@%r rHeesoR A ed position
f o 1
i it FRR b e IR Rerk AR RV RIR, Yogit futher
20(e) show the corresponding situation from20 to 19
doses remai ni ng where both counters index. After the

| ast dose has been used, the remaining doses display
will read O indicating that the device is enpty to the
user. However, if the user does not | ook at the

di spl ay, they may act uate the deV| ce aga| n vvhen

______ Y o, o




separate agai nst the constraint of the casework. The
force required to do this can be nmade sufficiently
w@e@anesss hat the normal actuation force as t oPGEGB2004/002748
obvious to the user. Fromthe description, it can be
seen that this nechanismprovides a clear visua
~‘indication of the nunber of d88es remmining with a
“m ni mal nunber of conponents. The preferred enbodi nent
desaveiisetofihe ven nendher caugesdhe ainsest an¢ vkihy ceo sdifsgeetse
the .po r.fromeach pocket of one carrier and then
sUB¥ ¥ﬁgpﬁnthe powder from each pocket of the other
.carrier. However, it should be appreciated that it is
al so possible for a device to di spense powder from
padcket A détier foatizpansing amdividenl dases iof powdel frdie nespéxeive pockets
other carrier. Aternatively, pockets of both disks
5nég36@U3%§b%ﬁ§€ﬁ”§¢ﬁﬁpganeousIy. By di spensi ng powder
frombqth.carriers, either one after the other or
simul taneousfy, it is possible for the user to inhale
t he powdist suppent belhted dnthecmssd fonkdtat@oaty a cdififa$ axis and for
arrangenent, 1s particular|y advanta%eOUS when used .
WiSHPPQTHR%K & fiesh fRraienhavi e ey Wih reppasiivgmeskets fogmed therein and
particul.ar, .t i Lde. di . .
C e B il el FhREL kR S R Suprort icluding an
10 efab@g bf Yerrt@getfigfedionahe sinigldxay; | y. By way of exanpl e,
a sterold conpound coul d be di spensed from one disk . _
and a ladnining fiemyebapentadontherchpssisgay rof#tinm abREt the Keniral axis;
disk for the treatnent of, for exanple, asthma or
choni ¢ obstructive pul monary di sease. Exanpl es of

| ong aGhiifernkieba-BeRIH Bésnted 6 th@ehAsRIsToL BtePactidAith the
sal neterol and exanpl es of steroids include

f Iptimiegmemberndgeantgeia, of BhefEsiowppert aud thejrietasien péthe priming
furoate. It s, also possible to.adapt the mec '

15 | S8 o4 i BT E e R PRt R FREI, B fbror
bakh graddiéfiised BRI BehhodbEiks pamtehabaddcivirbi thdecond
same nedi canent, this may be used to vary the
dipopitins talthe dsstqosition chusetyke teton ddhhist Swpartdescr i bed
with reference to a particular type of carrier, in
particul ar having through holes and sealed wth
lisddi noy ghgad secORiid thRBlim 3B ORherbhn the nbdri@tdd@S®itbh aecRanism

. use other carriers, such as nore conventional blister

20 pazk Senchoseettdtably molnigd ontkeehassispmpn afis eldset fomehe central
descri bed above. However, alternatively, powder in the
p&tRets thensel ves coul d outwardly burst the |idding
sheet. Also certain aspects of the device are
applicable with other opening arrangenments such as
p&él i n\ devieaaacprigngotb dldie S¢ifadhaergneldies:. Finally, it
shoul d be appreci ated at .the device can be Vi .
i cArrarCBar et el S thy Sl b T Mot HERGHRH wo

25 T Qlhd YSEsupbéMind RREQRI cakrRr Gafilid Efviies Avith rebpestivertRUetk formed
Figure 13, the preferred arrangenent described above
c gherbia apd eungsd in erprewpentaycenised o te canisa Bists t1hg sgcgpd support
use Wi.th carriers 12. .1n | gul j over
o ap R S Gatoin ol b B Bhery g fRE-BCCCT
cover SHPGAsSRRME Bay RESL GEthARObEE te@RbS ihesedodd sUf@rt such
two cover sub-assenblies A and B are then secured to_,
ortbatzatstine of Hetining mesbesiiemn Bhelisepasitipnco the second position
t herebet ween. CLAIMS 1. A device far di i n -

30} (PR avroRpsEe sSrmputhet o SRk BemBntT RN B vapiopprine
a carrier, the device including: a support for a
carrier having a plurality of pockets containing
respective doses of powder; and a nout hpi ece through
which to inhale an airstreamcarrying a dose of
powder; the device further including: walls for
defini ng individual respective first flow paths
downst ream of each respective pocket of a supported
carrier wherein each individual respective first flow

. o



with a lidding sheet, the device allow ng the |idding
sheet to be ruptured as a consequence of nobving a

wWQowkM2664 om a respective storage position to BCT/GB2004/002748
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respective discharge position.4. A device according to

‘claiml1, 2 or 3 further including: walls defining a .
second flow path connecting w#@h t he nout hpi ece and

bypassi ng the pockets. 5. A device according to claim
4 Pimereenembaribeek from thesdcord paitidngartbefitsopahitipensss ao

d . Of wder from one of the pockets of the
38%2%?}%@3% TPPEFUPPPHe respective first flow path
connects with the second fl ow path downstream of the
bgggss and at an angle such that substantially no
pévder Al depme tasconiling td bleimnad wherdf i ni ng t he second fl ow
path. 6. A device according to claimb5 wherein: where
the r eg’ﬁéﬁstple%vefai“fagi O geaintegtt of thofisberdsseppndsupperts are

SRE \ the; t n.t flow paths is
e e AL
degpitemsd adjaceht tevGaeyasbed dotgioh of ledrMifly memBEr Will not rotate
wherei n: . the support for a carrier and the walls
dFTFPRYVEEPRITISst f | ow paths are moveable with a
supported carrier so as selectively to connect

respective first flow paths with the second fl ow path

aftl hehdeviseh@otdingloycldinsisematedagedingf powder from
respecti ve pockets of the supported carrier. 8. A

devi ce* SEBIARhEPRRPNERloGAted rtwesrathenfirst andsezonhemebris, the

the | pi first fl. at hs i ncl ude,

(S Bhor? b RS e heeBlng R efeer i gponent and the
rsetatd supbort hedhie £ B hO &A1 E€ &rl ABAinAHRR URT dneiYaL&d SO

as to be directed towards respective pockets and
FOFPeReny; WBIa vel y hi gh vel ocity airstreaminto the
respect. devi ce.for dispensin dose |
of po o Eﬁr/&lf reg%ég)tfg%cﬁ%%?lﬁow %Org adipseat glet “¥eVyfigse consecutive
irnizkionl othe pridiitgRodhber @iusd 08B thd Bfst ABHbRAYo QoRRAUIEE the first
containing a dose of powder; anda nouthpi ece throug
WRATRTS engagen bk changeospr compoasnt ead thenig nwve dlsechafigeover

: ice furth di ng:. walls defini
BN 5 AR, LA el D e B e RHboc o
mositibpingtbahe §gage bf 1hs bedoh@WuRR MR @gﬂ?@h Bt d}élﬁvé(\%hgel} {ag

oW

pocket of the supported carrier an he second
5B395 b Jhsalirst swgpem shepdeiatadjantns tied Gerntelve whatlland defsenitivg

10 at h .i ncl ude, tream of the pocket, a
SOteo! ik DA P FLE oG BT Senroride Pacien
orientated so as to be directed towards the pocket and

direct a relatively high velocity airstreaminto the -
BBcket® detise ascerdingde claie 87 sbergiio claim 8 or 9

bet woinr UBUESRE GdkP n eBe SLERCRGr Beesintne mriber
soratel et sepad su?f)oﬁt B&k&ﬁ@\ﬂﬂﬁgghﬂﬁbs@tﬁﬁﬂ%ﬁ};ﬁm PG second

according to claim8, 9 or erein: the portion(s)
ReRpeiadiceridhe Biensvaneieeh thegeedndfettwesetv e nonemRaganith the

ey o B 55, AR e PR 2285

cantidresfeithbh@pgeni ce i ncluding: a support for two disc
shaped carriers, each disc shaped carrier having at
| east one substantially planar first side surface

Vi n : . rray. o vitiges i i ch .
P eepoc T s R0 iBleod B Ehnb B ehn B bt emasctive nackers
bfﬂdhﬂ@;ﬂhﬁﬁmmgaﬁmﬁgm;o the first side surface for
encl osing the cavities, wherein the supports are for
rotatably supporting the carriers about a
substantially common axis; a nouthpi ece through which
to inhale an airstreamcarryi ng powder fromthe
carriers; a dispensing nechanismfor releasing into
the airstreamthe powder of a respective pocket of a
supported carrier; and an indexi ng nmechani smfor

= ..



t he di spensing nechanismis operable to rel ease powder
froma pocket of each carrier for a single inhalation

wW@R00b003854 espect i ve powders sinmultaneously. 16PCHGB2004/002748
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devi ce according to claim15 wherein: the dispensing
mechani smis operable to rel ease powder from a pocket

of each carrier sinmultaneousl§1- 17. A device according
to claim112, 13 or 14 wherein: the dispensing
mechanifissmahs saped slgperts cothabRaseutposwas] dxisoind dopupketing
of one of the carriers for jnhalation then to rel ease
p6RBETLIVE i5hapd seconth 6RITIgH haliag caviHesevish Fespectifpiapdietsdprmed
1 . ar i . . ; s

; ﬁl’leeré(% qgcy hr?gnr%ﬁ %{? (%}.q%é Brst A@p%}“%’g‘ﬁ ceujcﬁlag arr#}é c‘éﬁt‘f‘&ﬁ%t&e

I Spensi mis O release p

f camradapgcket of one carrier and froma pocket of the

ot her carrier consecutively. 19. A device according to
any one cbingsbwgreemponend lorgted hetweagh bl firoandfseeanidduppasts, the

shaped carriers te ctiyvel ont ai.ni n owder. of
o PRP SRR e el AT Bl PR Yl PR B PR RERS cRhpongrnt and
12heM3E61R1 ShppHe hivaRs s SQOHE Edahiry ordinS NEMSWIRE 11Rf chREWMIQEr
t-he |ndeX|ng nmechani smis operable to rotate one of
S

sabmpeaniiagds in turn between consecutive di spensing

21 A GROEE-REEETLT Gord B Aatscah R dtet BRriecT

disRRne! WRerB@Chani sm and the indexing mechanismare
t oget her operabl e to di spense the powder fromall of
t he potheshdexingoneabnmsofis aainged b moitase shefeftoupport until the first

RTE puetlsb MR Rinesp G <PEPOGL S ans FRl Vg hisgues the
O hRQUSRY céﬁg&ie'h?, SREQhY& vBP& I che R bethdCfahb & to théfengage the

devi ce including:” a first support for a first carrier
hsedong fdaiturs o antd etetn sstald ssppdrates pasiposirane whaahihe

ot her, an array. of cavities in which respective

ook ghe MiEe Ayt ivderatind 18 T ioiedhe FERIBT NPRBRect seal ed to
the first side surface; a first prpdger nenber

noveabl e towards and away fromthe second side surface
ofi0a supiryideedcdrilingtio claimt B whbesinneen a retracted and

an extended position; a cam nmenber adjacent, to and.
moveabf XP1 V%P%tlf%ﬁat%tlﬂensef’%{j S@BOdFog) yRostion at
SWéﬁc"ﬁQﬁe Rliefns HRAPERMIRE0b! Btatb BB hdSu a0 S¥heh L first
and a prined position; wherein the cam nenber has a

f supporicaoves uhd dmegdover emymgengtheifirst supgorf mosés tpragebgiion in
menber  such .t hat novenent of the c menber fromthe

r 8dichibe IndpgRg pschagsnygqesat 1okde f}iegf;nsﬁ?b‘{?%%”-t he prodger
menber fromthe retracted position to the extended
position so as to press on the second side surface of
adsuppey devitefaceatlingas clasn 4amdemit war dl y rupture the

first |lidding sheet of the supported first carrier...
23, A (R 8 SERTCHPRRY" {SJORESH BROS SRR ¢ BIe ROREPRGH flich the

ARREAD %%HBM odsQot FotHETMNEERH gdpgsrt,ha)\ﬁgmﬁ@é 55dratfpd of
second~si de surtaces opposite each other, an array of

c éhd ihdexdng meckiahisinrcpespeobiarien pb elkiesr sompendnbr red and a
first lidding sheet sealed to the first side surface,
the first and second carriers being supported with
r@specty ¥&iR8eedingitd@npukd HC@smb 3¢t @1 QachiPt her; a
second prodger nenber nobveabl e towards and away from

t he setlmchasgaeesumippoentaf suppsdppiietly tetseen an athe ifiest and
bet ween a retracted and an extended position; wherein
tﬁ%coegﬁ?Pfé’h‘?Ser has a second cam surface for engaging

‘Wi th the second prodger nenber such that novenent of

the cam nenber fromthe rest position to the prined
position noves the second prodger nenber fromthe
retracted position to the extended position so as to
press upon the second side surface of a supported
second carrier and outwardly rupture the first |idding
sheet of the supported second carrier. 24. A device
according to claim 23 further including: an indexing

S .



cam nmenber is noveable in a direction towards and away
fromthe second side surfaces of supported first and

wa@ewsnesarri ers such that, when the other of PEEGBRI081002748
~and second prodger nenbers is aligned between
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respecti ve pockets, novenent of the cam nenber from
the rest position to the pri et position and the
resul ting engagenent of the other of the first and

seg.ond Apdevitgatcoreint es snyvéieroficheme 02 tee3panridiong 42amherein:
surfaces, causes the other of the first and second

pr odge PaGReHPRATS inclydat peripheral g i gsaiiendy: ¥¥lcond si de
surfac e menber - -
cor oo SR AR e R R erd G R REE Dol 66 ol Merjyety o
Ande¥ kieaupperey didn@rriess.cl ai m 24, 25 or 26 wherein: the
cam nenber is provided on a primng nenber noveabl e as
part of the the indexing nmechanism 28. A device"

accordi,ng to any.one of. cl.ai 24.10 27 wherein: the. .
ot fgorseranraRe e Bt AR HRrBlen Mok lpd NEP Rl ifces:
first angriseeanshitdiouticd fhenoeatRaQBohNARKeE s hnd! |

of -t hei'r respective pockets, the first and second

pr odgefn migrhiettant-aragiob cndsharlisng peefeisblyweleenepowiesl sotgfably
respective carrigers. an hence,.. provide resistance to
nOBEMon G ARG ST s g ks {oR BUPER R OE B et
aR¥nBRCaf gt REMOIAR fuPpsBs WRRHERI Rotalibieo BB RIS hember from
i ncludes an el ongate flexi ble nenber having the Tirst
aadirs @ogition taasesond pesdnonuggspoistioeotitdenst o8t the supports by a

device according to an e of .clai 2 29

R EeHEIE s T OB O e % BFBP e 1ok SRBLia SEsone
S Pég‘i@&@cahggs' #éd8tabn beaRtat RAG FHeQPYR dupbGishi ch any
stray powder from previously di spensed pockets nmay
nmove. 3 1. A device according to any one of clains 22
tg_30 for use with carriers having sajd.caviti.es.

£ 85 oo At pedisiite o B e SRR & HEREBEHng ¢ dgge
ag(g]‘n% QRYl.si de surfaces, having second Iidding sheets
seal e

to the second side surfaces and having a
r espectifivet coupestimpedingracndicition@fohit cawitt gn ofiisedisplard
with an open portion facing the respective first
iiihcag b REL O b RE S LOTp R GG FHrber
and/ or VRIS ind; I ;
a0 ol | Gaag e o AR AR d R o e o B RSBl Tsplay
seuréisef the pershd thenteraingespgdiataplé stwet theaotnar altiy; and -
through the first |jdding sheet. 3;% 336 device .
accor dPh§ISTBLE-maten Sreciniimyprefsraply a0aneyp peghggism, for
| _ . N _
e BBl A g KL Rt Sol e e ¥ otins the spcond
nmomentérringdreosleparcomerhgvestehregomnts wira tha fish deohtqyamigtrd mies
sgch t hat , %Ece a ggod er menber reaches its
r BEHEER iR PEREISHAE b‘?ﬂ%?‘i‘ﬁt%ﬁ?n*ﬁ‘?‘ﬂﬁ%r novenent of the
cam nenber causes the at | east one of the cam surfaces
to resiliently deform 33. A device for dispensing
i 46i vi duddvidasesdin tpolatkertS frherein ths fiest ttbwmenmrgkie devef with
a carrie he device including: a chassis; a first
s TR OIBE HER 8URIR™ he chassis for rotation about a
central axis and for supporting a first carrier having
cavities wth respective pockets forned therein and
arf angeddéviceaccordmgliaclaam Aapr 4€mthereth tha colmeercain is apaxial with
agg, the first support including an array of gear
t SLRRPPRd on the central axis; a primng nenmber
nmount ed on the chassis for rotation about the central
axis; and an intermttent-notion nmounted on the
chassis for interaction with the primng nenber and
gear teeth of the first support such that rotation of
the primng nenber froma first position to a second
position causes rotation of the first support by a
predeterm ned angle and rotation of the primng nenber
back fromthe second position to the first position

o = o I Y L e - o



36. A device according to claim35 wherein: the
respective arrays of gear teeth of the first and

W@ ewsnkesupports are i nconpl ete circul ar arr ayBCT/682000002748
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respecti ve spaces such that, with a space positioned

adj acent the Geneva wheel, rotation of the primng
menber will not rotate the re8pective supports. 37. A
devi-ce according to claim36 further including: a

c H8ngeaV devicoip dispensink dabitiduhl detese€ powthe ffam sdspemiste pockets
second supports, the first support having a.first

f QAP ERREICEIBRLSHE WY HEhe changeover conponent and the
second .St t W d ‘ I :
i th ¢ R IRRREk S e e RO Bt
of t he afegandnistip®hivigdieiadiohtidnoed Gl RowEs vwhadirst display
consecutive rotatiogns of the primng nenber cause only:

t Werfager the figyispppter fog bergosatahle phout geopptesaxis eat ur e
engage - (0} :
changoase e ARRALINE L AR oS FRubts Sn N6l Wapiay
f eatfaeethaRebondicatiftet Hify BaaORAatablP Pt theCcoRAn e Skik;| A

wi th the space of the second support not adjacent the
Geneva ajfeimitteranaiipadpechanipg forrdrivig the pisopd coypder ring from
bey ' nev, C e Y .

- SO B AGE thy bREc Re IABE) o AR R gsccutive tens
s eeoitsl Wi fRfirstidufitet AbErotd8s bAwd&VivaepRé&emtthdtOcdnSecutive
cl ai m 37 wherein: the'éﬂangeoyer conponent is arranged
Sugit covras, thevhishcquneer pingbieing drwembwith itlest indexding mechsaigond
support back around to the position with the space of

t he second support adjacent the Geneva wheel, the

saoond Af @aidérRcstars 16 ekt 0g3eraM the ittBenigARNEGREhechanism is
conponent and consecutive rotations of the primng

me vemedenye. r ot ati on of either support. 39. A

devi ce for dispensing individual doses of powder from
respective pockets of a carrier, the device

i 3ol udign@sviderastorang 16 RANG0 SWheRA:t s rotatabl e about a
central axis and for supporting respective first and
second thesecomst euntey ring iScpiJﬁitiOin@,fgWWlinhhfr spewtnierging, the first

pockets.for therein and arranged .in, r ctiv .

PP Sbere olRen 1k Furarendt FHRAGaPLE RS o an mas

C 8kt HondtleTouRte £ BANARONE keORIBONRE  ril06 AL &Y tHREE BRbageable
the first and second supports, the first support
hayithegGeneiva méeelf eat ure for engaging with the

changeover conponent and the second support having a
second feature for engaging with the changeover
C@NMPOoNeNdsviRnNEdcding e axy B8k MRENANUS KD 80 HABQed to
rotate each of the first and second supports; wherein

t he i ndbsfirsy ankedeand sonniter rmgp arvquoditivned eteavihin blee dtherswith

S rt until the first feature e es the changeover
cgkﬁeg%ﬁte SEERY t{fsrpéa(y SPﬁft%CEiSia g{;engﬁ%cg%ﬁﬁert hen noves the
changeover conponent, the changeover conponent being
arranged to then engage the second feature so as to

r 8Rat e A drvicsdondispensipp drdividun! dogse of powderiiromnTaapedtive poekets
ingexing g@gganisnnié arranged to rotate the second
sAppSHED 48° R GV e8¢ iccor di ng to cl ai m 39 wher ei n:

the chapgeRYRE ntRNRRRE R ifdkREeSe tRBerIREAN reiieP@elpockets;
froma position at which the 1 ndexi ng mechani sm does

not ' r otedirs conetes B hayirgmpodicatind! v eauath en aifirgtdisplay

S A Ao B AR, R AR B Fefci ng

mechani sm does not rotate the first support. 4 1. A
devi ce according to claim40 wherein: when the second
support is rotated back around to the position at

whi ch the indexi ng nmechani sm does not rotate the
second support, consecutive operations of the indexing
nmechani sm cause no rotation of either conponent. 42. A
devi ce according to any one of clainms 37 to 41
wher ei n: the changeover conponent is supported freely

o .



predeterm ned angle and rotation of the primng nenber
back fromthe second position causes no rotation of

w0 b@sab26se£ast one of the supports. 45. A devi CECT/GB2004/002748
according to any one of clainms 22 to 44 further
i ncluding a dose counter having: a first counter ring
havi ng an indication of unit-6bunts on a first display
surface, the first counter ring being rotatabl e about
a count sgcoad csynter rigdnmthg@o umtieation phtpnh emintgoma second display

I ndi_catjon of tens counts on a,second. display surface,
t FEfase dBserceBd REeT T8 ew&ifﬂtj*t%bietai’f?a‘o‘ihs c ‘Ef&ﬁ% axeshémf |
counte | .S;: o e 7t B0 L IBENRARE S Mive tens
preferégﬁébémagﬁgag%ﬁ%t gﬁ?§%$%?%% rﬁ@?ﬁg thgﬁgecéﬁ%ens
Cc cautewhdn the fifst oomrttérerify mositesdetimteartwoipnefesarthired tcabdemgtive
the second counter ring between conag?u ive tens,

t

5 crinenii e HrRRCOPMIos £ing BEA® B1VST g SEC AR RFrem
predet gr.rg [ye.uni . b G
Bccor diariiald FARREEUp S dhe RAHPhE oACwI b it the
| Brstlind/@omd dikpliyodiafac @radiceidthoac dthst support. 47. A
devi ce“according to claim45 or 46 wherein the counter
axis is coaxial with the first support.48. A device
f 8 di apaee(}i'cc’:le ggﬁg‘f{iﬂé Yc# Qrgpﬂrege%ﬁ%scla heﬁﬁgé bt IEE{SQ 8}1? carrier.
respecti ve pocket’s~o carri &r, the device I ncluding:
an i ndexi ng nechani sm for indexing the carrier between
respective pockets; a first counter ring having an
i ndication of unit counts on a first display surface,
the first counter ring being rotatable about a counter
axis; a second counter ring having an indication of
tens counts on a second display surface, the second
counter ring being rotatable about the counter axis;
and an intermttent-notion nmechanismfor driving the
second counter ring fromthe first counter ring and
rotating the second counter ring between consecutive
tens counts when the first counter ring rotates
bet ween two predeterm ned consecutive unit counts, the
first counter ring being driven with the indexing
mechani sm 49. A device according to claim48 wherein
the intermttent-notion nechanismis a Geneva
mechani sm 50. A device according to claim49 wherein:
the second counter ring is positioned within the first
counter ring, the first counter ring includes a pin
for engagi ng a Geneva wheel rotatable about an axis
offset fromthe counter axis and the second counter
ring includes features engageabl e by the Geneva wheel .
51. A device according to any one of clainms 45 to 50
wherein: the first and second counter rings are
positioned one within the other, with the first and
second di splay surfaces adjacent each other. 52. A
devi ce for dispensing individual doses of powder from
respecti ve pockets of a carrier, the device including:
an i ndexi ng mechani smfor indexing the carrier between
respective pockets; a first counter ring having an
i ndication of unit counts on a first display surface,
the first counter ring being rotatabl e about a counter
axi s;a second counter ring having an indication of
tens counts on a second display surface, the second
counter ring being rotatabl e about the counter axis;
and a nechanismfor rotating the second counter ring
bet ween consecutive tens counts when the first counter
ring rotates between two predeterm ned consecutive
unit counts, the first counter ring being driven with
t he i ndexi ng mechani sm wherein the first and second
counter rings are positioned one with the other, with
the first and second di splay surfaces adjacent each
ot her. 53. A device according to any preceding cl aim
housi ng at | east one carrier.



