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Field of the Invention The present invention relates
to an inproved Streptococcus pneunbni ae vacci ne.
\\ﬁ?fdﬁ%ﬂ‘ﬂbd of the Invention Children |ess tharbczr/ﬂﬁ%ﬁ%@%s
of "age do not nount an inmmune response to nost
pol ysacchari de vaccines, so it has been necessary to
render the pol ysaccharides i mmunogeni c by chem ca
conjugation to a protein carrier. Coupling the
pol ysaccharide, a T-independent antigen, to a protein,
T-dependent aptigen, confers upon the polysaccharide
MePRad Ph P PTERC LR AR BENIERES TG TRE TEPT SRS
suB¥tisBbngndasphbtéy $8hHEation, and nenory induction.
However, there can be issues with repeat
adm ni stration of polysaccharide-protein conjugates,
or the conbinati on of pol ysaccharide-protein
onj S. ti Ci r. e
T e P S P P S P R B PR e S o
of tiypeubapolysagcharldest RRER} s@actct are- wsd thed teilsgtiisate
f oxoi d éTT as the protein carrier was tested in a
"h o8 age™ 5h%;%sval%%n%'hfa|fla%3e%u%n%ﬁﬁﬁﬁ ROt ing of
théfLee) cddr aPfle as RRSUPREOCERby POl ysaschald derdehent which
conj ugate vaccine followi ng a standard i nfan
comphege eat Abeadie dosageubticr heaprsurmtodtdlasaxci ne
sp@@fe%fﬁ eg&ggacéhe i mmune response to the PRP
porysacchartrde portion of the H b conjugate vaccine
ndj cat i e interference of the

eased

: .
T PUEERETGR | 13, HHEas bl OTR A The Uch Uit Mgypsource

whEah ' t&hpPL 84 &1 &t (DBgan &te aiar%é@fvﬂﬁqﬂ AR (d28B)ering
66: 2093-2098) The effect of the carrier-protein
suPbzager R NHEN AU bl e @ sporeeatng HeeRotei P iasdd
I to be nultifaceted. In human infants
en$$§%§s§§%€%§¥gﬁgthat i ncreasi ng the dosage of a
Intett&rava eg# L et anus tuxoig conhﬁgate resu teqfin a
de'eT eabbd T eSPONYT 1t 3TV R Feranus THH & (DalHi et a/
depoiPi 8) on G assé sal spat §8115g of s tihesen edffreed sSiefg. Thereby,
conbi nati on vacci nes have been described as carrier
an j ebRic el epf +opf cl 3 uppR £sed e twRfE G sSiute fajd @ target
st . bu L.eye S f -
et Bf arr o bt o (Tt o Vhco e RS
no(rmADDY )a At Be appears ¢ oy r esuddn,i nicarpett tirorp fdre

Th-cells, by the B-cells to the carrier protein,, an
va gl PRSI e FHP Y St thar T VTS 1T R e o4 G by
coLRL 16K ©6Oot&hN ;.]w@ﬂ@fwaﬁ@olé £ 218 NGkn o U
Th-cells available to provide the necessary help for

acepke e | kY sphr i 3ddrevsehes bt sl chisg i dieto drhe
r ' [.0qi e ;
s e R o O O e e b et maarial
is i spsoper¢dstfficiast ¢ ncie asaagart hetmoviner & espb sy o sained
in other cases dimnishing the i ne response. Hence
On {FRE €T IO CREhTeSI SHRTTT AT (5 §Th gt iy Coated.

RepLA &1 i €0 POL Y $BES had | Ege CRAY IO Bfad T Or e S NEH &yas
ef fi caci ous, vaccine formul ati on.” Streptococcus
reppbufohl adUeh ea@aivgosi s | kel bha it edsiorgicdimlasna
ad{ a?é?r?@”% d@ﬂgb%%u{@é%r%tyu%adc&matr% Ity {pardigularly
n the young and aged),” causing i nvasive di sedases such
co@Si g euini Be a dEcdre rmeddac o do frefd gl 1+, gsandartl seases
associ ated with colonisation, such as acute Oitis
sPwelfEedhel T atar 37t girtfbtdecal pneunonia in the US for
persons over 60 years of age is estinmated to be 3 to 8
per 100,000 In 20% of cases this |eads to bacteraem a,
and ot her mani festations such as neningitis, with a
nortality rate close to 30% even with antibiotic
treatnent. Pneunbcoccus is encapsulated with a
chem cally |inked polysaccharide which confers
serotype specificity. There are 90 known serotypes of
pneunococci, and the capsule is the principle
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the total nunmber of saccharide serotypes is |less than
or equal to 23. For exanple, the invention nay
WPHR bﬁeéﬁo conj ugat ed serotypes and 13 uncomﬂéﬁ%fﬁhwmmmﬁ
sacc ari In asimlar manner, the vaccine
conprise 11, 12, 13, 14, 15 or 16 conjugated
saccharides and 12, 11, 10, 9, 8 or 7, respectively,
unconj ugat ed saccharides. In one enbodi ment the
mul ti val ent pneunococcal vaccine of the invention wll
Thbeeseteﬁbeﬁ o Dol t e f Do g St08 oFyPesordi zihg prodkss
6B, . 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C
Su@%antgelizzocorze@b%e BhdtBBFONge kb N F 32 don -
appreci ated that one or two other serotypes could be
SU@@b%PVtheﬁn%eQ@%@¢%@ m#the feanded Hey radlpilem a
[ e P (o]e t|on
maGREELY Rl LIRS 2 WS AR R e
taﬁ@eﬂawlble mangrh el f)i\elcﬂtecd)m@merﬁm vﬁx:a:tﬁ)laere an
10- v i vacci ne may conprise folysaccharldes from
pegl%% a4 tq thg efgetore Gipld Arplged 1igr Hird Axget
catﬁ@ocl-é- V’Pﬂl@ rfées'% T
serotype 3n§%¥%§£%?§%%§%aﬁgﬁtE%aedl ric (rﬁgdru d 181
is v@l@c@d@ltﬂa@m@l s@cwbdamtemrhees_me@ralllly vaf erte light-
t|on su nted wi th serot S, 6A a d 19A, .or

wed AL FAL 0N R PRLENTNS 86 M T RSO dBP hal S il o

thd 5Fas ofio R&du el 5B, tivherensad v 24 eleid Wensity
vacci ne may i nclude the 11 valent fornul ation

in syl Reht el Wie PR R pesngA afd 922, 8 and 12F, or
8 and 15B, or 8 and 19A, or 8 and 22Flor 12F and 15B,
Theyre LHFCanIf TOFYNia 2H ekl QURNGING 5B e LA ior 158

?ﬁﬁ %Zf%%fégﬁd l %ﬂté? <g1%éscrf%%ﬁglqgve rﬁ%g%%#gn Ted

sowd htseredypesird,a 6%t 1ok astl ridfrietsier ofgies 16AesB,which
19A and 22F seroty es 6A, 12F, 19A and 22F; serotypes
ar@ AIPQE ENe oI U TPE eétfiﬁcgﬁpe%orssl%er%ptram
pe BSE M YPEBa 8 1o 1k %r% SEIQl VRES Byri}3B A94,
and 22F;, serotypes 6A, 8 and 22F; serotypes 3, 6A,
congierrl 2124: digresteirat m@dmlalrsacartdqa:gstadrﬁe@ed
0s t| | one enbodi i ncl.udes capsul a
as%%%han ose er]l?/oepd rﬁtr) otippue tering u%§e,7,9ften
ad@bsd< ﬂrBC%hél%s’ﬁ@thﬁFe (Eﬂftefaﬁf ablon s l!lgﬂ:t;ﬁd:)unrierl df
further enbodi ment of the invention at |east 11
magRleharf tel dntinfshs ?%%f@%m%m%@ﬁmm@ﬂely known
| el aisdeds g, @xAmple. caps
s fnﬁkgém ser ot yét))%s 1, 3, ge4 5, %6%6(%2% 12&0%%@ \i%g)lg
turamell 23F. liesa dmmmetarm&itaﬂahtla)ftttdte idueeritd amyt uatl

eféﬁ? ?%2 q@gé@#ﬁgqﬁginégﬁﬁfnt' &% re |ncluded§ﬁ§y

eldélerioed {romerdngesd lalchg and Wltﬁﬁn &Bie Honn®N, loop,
14, 18C, 19A, 19F and 23F or_ capsul ar sacchari des

leafbima ddigiorh S &t gty icarng 1y 4naeapmd piasw depsity.
é%ﬁ: 19F al .t r
Tlrllsjsgcq'ceharl € glntltérgéns for eexaa’rrp]lrhoazgi\grﬁiI c}/h as
incsmaﬁe;cpersatﬂe &F s@Bitterimg. GRie Mg the eQﬂ‘stecQ:Voﬂ%e
11 12F, 14, 15B, 17F C,. 19A 19F, 20, 22F, 23F
it 3P Sr a3 %@otlccorﬁlee#;ﬂ AP Dy AIRE TANER G PTHSe
elé’&cﬁl@eflckfld DearHy esgiel MY 1N JEL UPINIRE “%rl%tc%'rr@)n
D (PD) frontkbenophllus i nfl uenzae (see e.g.
0594610). Haenophilus influenzae is a key causatlve
organismof otitis nedia, and the present inventors
have shown that including this protein in a
Strept ococcus pneunoni ae vaccine will provide a |evel
of protection agai nst Haenophilus influenzae rel ated
otitis nedia (reference POET publication). In one
enbodi ment, the vaccine conposition conprises protein
D. In one aspect, PDis present as a carrier protein
for one or nore of the saccharldes In another aspect
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including ply detoxified in sone fashion for exanple
dPLY- GVBS (WD 04081515, PCT/ EP2005/010258) or
, Pht X, including PhtA, PhtB, PhtD,
an%? ?usi ons of Pht proteins sfor exanple PhtDEltCETQh”:ZOWO@”S
Pht BE fusions (WO 01/98334 and WO 03/54007), (Pht A-E
are described in nore detail below OWC
(meni ngococcal outer nmenbrane protein - usually
extracted fromN. neningitidis serogroup B -
trEPO3720h01% £ £80t Bof f £ioen D r @i gidn dirsdred¥2d sputter
Haermghl lus influenzae protein D - see, e.qg., EP O

ra5§4181 B)ar%’f‘ FRTRARM oY clte yE R i R - é‘%tﬁ\ﬁ%q%tﬂtfslng
e synt ( 7
o e Dt o el e (MO 551 1712, V0041 3205 S Psace is
ofpent ag$ledpY pied nsr{dY 98/ 58668, EP0471 177),
cyt oki nes, |ynphoki nes, growth factors or hornones (WO
Th@l@@ﬂeiﬂﬁ)pr@blerﬁiwmmh Pt Ot #&dldvse £OAPro i g Muddqale
uman CD4+ T eII e i topes from varjous pathogen
lnasPFt@a hﬁtt@e‘ﬁ Y@P r@%g%tﬂ(ao’@ﬁl%ﬁnhﬁn%nm

sp§@te§§ﬁ$ ;?ér?é‘ﬁﬁ‘e@s NIShDroteid ( Banal déﬂu’@cteraln
(20 nf ec

I 'mun 72; 4884- 7) pneunococcal surf ace
Supf@tiel af PshA EM@Q/@mme smdtt:eupt@n@lem dtteimthARs .

2337 d ff | WO Q0/ 61761
Filn Renr Mech 1T nreci LS R & DY Uralss vded

thad(ddher 4088s 14622004 Nofe ﬁte&plrdtmdecarbﬁltnealﬁmte at
pneunococcal vaccine wth all serotypes conjugated to

: whtvdl HoRebRF9et hes prasemted rferiths salt%ﬂﬁe %ﬁ]dmner@aae

0 Ys
o= PESSROTIMBRRALLE, SELLULA R LT 30, S R

alcogpahedtar gt 191—‘gmnchwgatle>d dictRDed nlraddiffiioniertdie with

resent ventors have shown that a er Ccross
reBRES ] brt PE e T P L drt i iF o a%}ﬁcﬁwaevd q% DT,
exploitedhesef o5 € tte f eadad thPfridie £ tipyedf. thether,

resent invention that serotype 19F is conjugated to
a dt LCRRF aunged m%@e@rowmtqwrpmat@s

0. gk sacc & Seratypes
horg?g%llﬁ: )Ztmfngggm%e conpona’% ryo%tk%naoafa e coqﬁj %%t ed
materdak alompre DaAssiweEater ot ei ns that are not DT (i.
only 19F is conjugated to DT), or nmay be split betvveen

A IﬁlthDtudi@r@f cid f f eferpt i sadiied afee dwiDkAnthddforate
tself. In_one enbodinment, 19F is conjugated to DT or

thwwﬁ%% i fedt heawinliif fg Yt Rfpecas sputtering
J r l'o t

g MSRECRAS Pl ISR ST L oy

tusmbwtwsecarreagpiuztc bistedakrs PRs drrd FEBWt Oh dam@RMsed

In_ a further_ enmbodi t, 19F i ate T
cofpdieinadt dRAT More i e st b a1 el o
theogpuigied ethd csddtadd e @sRe e eddiicienbad rent ,

sai d one saccharide is 18C or 12F. In a further
eleabbif nehrld 1K jad angiigdthat RS CRM 197 and no

nore than two saccharides are conjugated to TT. In a
Oty t dielp r @Rl s, dVIgmi G amhjmfgm edhet @naynec‘rrlccmweld

d i N er ot.yn are it betwe PD
al%"ﬁgandgﬁrﬁo %ﬁﬂgﬁn afur eeoryee alZl S Y&
ercopnugat echd ocdger GRM ke windk .t he rerral n| ng

serotypes are split between PD, TT and pneunolysin. In
a further enbodi nent, 19F is conjugated to DT or CRM
197, and the remai ning serotypes are split between PD,
TT and CRM 197. In a further enbodinent, 19F is
conjugated to DT or CRML97 and the remai ni ng serotypes
are split between PD, TT, pneunolysin and optionally
PhtD or PhtD/E fusion protein. In a further

enbodi nent, 19F is conjugated to DT or CRML97, 19A is
conjugated to pneunolysin or TT, one (two or three)
further saccharide(s) is conjugated to TT, one further
saccharl de |s conJ ugat ed to PhtD or PhtD/E and aII

T T T~ M
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The MALLS technique is well known in the art and is
typically carried out as described in exanple 2. For
ysi s of pneunpbcoccal saccharides, t
WAL 2000 g 5000PVI) may be used | TCT/EP20061069995
conmbi nation and the saccharides are eluted in water.
Saccharides are detected using a light scattering
detector (for instance Watt Dawn DSP equi pped with a
10mMN argon | aser at 488nm) and an inferonetric
Froeftact 0Pe1 8642 preigistancel Wind te & i lialo SR eqicppeR a
.wWth a P100 cell and a red filter at 498nm. In an
L1eRbodF AEHERRRE B0 ghkendit o SHAWEIHEs o dasatie
y agi . | gﬁh?r' ' have
poggéné?gﬁgc%dg?ﬁgﬁgzg@%ﬁ¥%wgq%M%§rna E%%%?%?%#%ﬂ
st pt beessy amd agl @ndotidrentandenait preuramTiceic poles
sacchari des. ar i zed chani cal cl eavage, for
thdPE T8 R T G R R Ao i Srrsh et oe 2
dy Mt Of & tudl 0 Sévh & Hfle @ Nk SHY & O 1b vy e adariage of
decreasing the size of the larger native

repbl 3RACRH AT dRLORIATEE | FHHN yr a6 Iotigud dd 't jant erxdisl e
. o o : |
o CRRIUTEHE R IO D 195 o Bla B TR LB 27 e

e l omyauned) et Ca ropanparst § i Zon aoprd sesyret ipnelirdnl des
conjugates, that are nade froma m xture of native
TRt YR PR T i TG R AL 4 S5y iy ghe

mad@&t 0 95189 IPrend han X2ha dh A sheste oo i the
enbodi nent, the majority of t'hesaccharides, for
fagkappile Wwon 7the agdrarsedidiue tWac glranadds @od esi ze@
ctor ,of,up ta x3, x4 Qr . X6. In_ _an_.
arlgér/%%edé %erﬁltg k%%wlélcpﬁlr @p%%cceorcnduss epéﬁle)l}sr%o | 48 SENTdE S s
suctajeigat edl torddie, catdderpdirad eide icvred lliitkerrlf @long
instance a bifunctional linker. The linker is

En} st B3 et G PRt S b el £ 819 SShiFuaanGitdlc, poles.
Thdayd exap! A | ' -
reac iJ%g%arboggf%g%gg?%ﬁ%s%ﬁ%%ﬁgﬂﬁggﬁgﬁeg?§$ﬁ$§ thus
argg oupsn drhe wputgartinge sarfemeyldfc tae dagromupsLroithehe
l.inker has for, exanpl e between 4 and. 20, 4 and 12, 5
St PR C a0 LD h I GEN Y e MAo0 A BEer €0
thd | dijeedrsi ¢ net tidey b O} ONAM e (WRRY AL @R Ret ic poles or
~nitrophenyl - et hyl am ne (Gever et al (1979) Med.
V1G# cfObid . I mmunol . 165; 171-288), hal oal kyl hal i des
(US4057685), gl ycosidic |inkages (US4673574,
SUISABD S 02 Hexwrfe S vetiade Hirfd BraaviasssapQoiec tasirgof 1s
U4 e d ' t,, ; ADH i sed .as -a |linker
th% or ééggﬁ?eﬁsg)a]ﬁlnrgb gtgécggﬁkﬁfj&de rérléﬂmlssersléjt%yc’ :)Eea n%éé.%‘ ¥ gy crned
by ertboditnenigt rARH itsagiseats am aHd rkefanfier agoRjnd@aien®ty A
saccharide from serotype 22F. The saccharide ,
SeRYH [ €5° pricderit™ f THE HRALAGGEIN T T drisost tisordd dpct
onlh&d AEdl qib M Rg RReRARRA Dy e knowy codrldiyng
techni que. The conj ugati on method may rely on
limicgreds srdrorraf anee dwdolrmn ddenidvmamic arrangement and

- 0- 4- di hv| amni Cdi ni 0l :
t he(l é%%%;}o%noa rfylo peﬁ%to é'cha%;Q ﬁ;{; ?a eIpI)e/ag]Itgeelrm_nel #Ln é)tfg %{{a]%\?gt%g g:o p% rl%ts(?

sacchari.de y S be coupled directly or vig a
Tt Jsaddr 994 r%ft E#k?ué’rte(f ARVFS T8 Co R O SCaly i er
difriaih.adio4anpl e, the spacer could be cystam ne or
cysteamne to give a thiolated pol ysaccharide which
coul d be coupled to the carrier via a thioether
I i nkage obtained after reaction with a
mal ei m deactivated carrier protein (for exanple using
GWBS) or a hal oacetylated carrier protein (for exanple
usi ng i odoacetimde [e.g. ethyl iodoacetimde HC] or
N-succi ni m dyl bronpacetate or SIAB, or SIA or SBAP).
Preferably, the cyanate ester (optionally made by CDAP
chem stry) is coupled with hexane di am ne or ADH and
the am no-derivati sed saccharide is conjugated to the

. N V. P~~~



10

15

20

25

Sacchari de- Al dehyde + NH2 NH2 - > saccharide- NH2 +
EDAC + COOH Prot - > conjugate Note: instead of EDAC
“RPQM%anﬁﬂN sui tabl e carbodiimnm de may be usedIIQ:T/EPZOOG/069995
ummary, the types of proteisn carrier chem cal oup
that may be generally used for coupling with a
saccharide are am no groups (for instance on |ysine
resi dues), COOH groups (for instance on aspartic and
glutam c acid residues) and SH groups (if accessi bl e)
Thi{§oisi ashaseced prnacysteing testikiesreddef erabdnt tdie by a
ratio of carrier protein to S. pneunoni ae sacchari de
metROPep hieBhN YL EC M BY 12t el@astbeQ%e?pqtitﬁ@Qpalted
e
TS R T I TR 1 oo ha T
spw’a’g:@rl d:gabincy hef comg u@atbesasif oasneexsmqmtereﬁ;e Erdy D target
e of the conjugates have a ratio of carrier protein
2 {5 Safenb TR RIS, €8 ol ShT e Ot hedP U 7 (o S el @
spdtdéeding. 2adfacd. 3I‘Heré‘b34 lthede Sid fnedefidy d N idfe-
enbodi nent, at | east one S. pneunopniae saccharide is
Va%bhqlq:gra@@@etb%f)e%ﬂcch@m ot Ba sutfatkerwhisimgs done
e e .
byg%ﬁf%ggfe {%&o£§¥ t%ﬁﬁ?%ﬁ%?%aflnker gggxggéﬁgig@gnetlc
poldzmsaendm & hsémcﬁlysitratzidsm]gy aups elloridstendsr isdfen@nt of
u5|ng%CDAP and EDAC as, descri bed above. \Wen a

ma‘Fn £ PoIRSed IR e bel tised D i) IR (Hi@tionary

 andALhRgAden [ 9 Aok SRS tt§n§r£feﬁ%§@/ea hﬁ&&qw%é&d and

conj ugate the o a protein or, alternativel
on&EARmaythe el f ikstledstomjaigat écfteh@ddlm@ect o t he
A used to .co th
SRR Y R e AR T et F e SIS (T MR ei he
spCONPOShd | Ofr B4 cd heThaviens i Iﬁkd’(’&;’en@fﬁﬁ i nﬂaq}@cel@fpoles
each sacchari de conéugate bet ween 1 and 20ng , and

@mlbrgqn%t%n@ D a%WIWHQWCarﬁ@%dYW hatSheal
pa*&%@i‘:‘?%@%g%ﬁ@{@@sh}é%‘ pfndded Wrgfeogarc&r}%f a@%veea%e
S. pneunoni ae capsul ar saccharide at a dose et ween
Sp@tﬂengsuf)faScd Lot Bdefan) ior des@mg iofe planes

enbodi nment, capsul ar sacchari des y
oo SRFTBGHEE o0 diiTY e Uoith S T it e
pa@@@@ul &F BREENA ¢ desSe TAY] Hes Praseiie At A WegR 1011 ke,
exactly 1 or sone capsul ar sacchari des nmay be

namg g epn gt der b s ofhexdicte gt 3y pe Pl iegiblodt rfentthe
t 18C
PSR SR PR RO LIPS ARG A Rl

magesichar f gekd ﬂwlthEEEtﬁkxmnaﬁytﬂth&ﬂﬂnxﬁjﬁﬂﬁ,just
serotypes 3 18C and_ 19F ( , nd 19 are
20 SRS Lo o DT U S s 157 3 AT
st N8 a SACLHRTd U8Syd thed N} ARBHIRGAN Coa?%&lj%?éﬂl'corbﬁrees and

present at a dose of around or exactly 1ng, "Around
al@ng "appkoxs et ebsedemnated iprdt &t iltchi k0% rovteendr of
e Jiye r the purposes of the
thé naf/%%]?gl o‘lffp n an en%érg#gfer{to at | east one of the S
De{)éﬂ@mnlae capsul ar saccharides is directly conjugated
BT er protein (e g using one of the chemi stries
descri bed above). Preferably the at | east one of the S

pné/mmmva% -‘éﬁé&y’s}ﬂl%ﬁ T okt sl i e \o fo onjtiagaredd

(k:))allpsu zr sacc ar{[%g%#%r exatﬁ%Cﬁrﬁa{l’:ﬁr C[eyerg tth;eco other

nore are directly linked to the carrier protein by
CDAP (see WD 95/08348 and WO 96/ 29094) The i mmunogeni c
conmposition may conprise Streptococcus pneunoni ae
proteins, herein terned Streptococcus pneunoni ae
proteins of the invention Such proteins may be used as
carrier proteins, or may be present as free proteins,
or may be present both as carrier proteins and as free
proteins The Streptococcus pneunoni ae proteins of the
i nvention are elther surface exposed at Ieast durlng

o, Y a1 L - o o a1 o
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| i poteichoic acid Structurally, they have several

regions in comon over the entire famly, although the
Wﬁﬁé/ f3jure of the proteins (amo acid seque /EP2006/069995

l'eng R etc.) can vary. In general, choline binding

proteins conprise an N termnal region (N), conserved

repeat regions (Rl and/or R2), a proline rich region

(P) and a conserved choline binding region (C, nade

up of multiple repeats, that conprises approxi mately

onegbahét o c thet Pf Dd &1 thdse t1$.drd NiddY S e iwgad i on,

the term"Choline Binding Protein famly (CbhpX)" is

sel eREEEHCFown $Wel FDUPS cHMETILS gl P IS iTe WISy 2

Pr of 61 NS ) E . 4 . .
A R S e ot S s
WO 4416 1p Gl @l Gyt e engli st sl 4 MBI RARM by
PspC is disclosed in WXO7/09994. PbcA is disclosed in
WOOBF BIRBFNGHRALRS I EHHITHI 107 ritfi R ProtRE i ‘S| Baed e T
in ¥0,9863%p0Preferably the Choline Binding Proteins
are selected fromthe group consisting of CbhpA PbcA,

SpsA and PspC. Another_.preferred enbodi nent_is ChpX
TR M e U RV dtgnaty and

"t reneRd£sed I of Ld15gdRe O OE P el thisc | gekd NgvdUhdHrstand
more of the Choline binding region (C) Preferably such

pr ofefhs 2ALICHe et | 4L HHdI§ e B R et o~ Mor e

pre : S [ r '
Chol ol bl it by TAETSRE o (b FAER A ai gt chan
N-teontimal ohtadf of ¢ty dE i @sameldnd yetonrgttad at
| east one repeat. region ., or More preferably
ot R R R b & HAE T Hp it 4%  ons (R and. 12
Exanpl es of sucha%)ref_erred enmbodi nents, are NRIxR2 and
By RERpo st i Fhaktd %ﬁt%wmwéﬂ%@%yf%&%@/@fﬁé@e
tulQNBYERap & NeL ¢ €hgh | Hie i el g PFOLRE NS ABCKI NGy dherated
simlar choline binding region are al so contenpl at ed
bywhehns ¢heebeopeted ahiangewents ont mMhmnalyiX dalid whiisch

nmenbr ane associ ated protei,ns assocjated wth cell
o P PR A CTh T R e T bt THEr I B hdingy
na§Rsei a(s)eldovevesvéheed Y X 4ol 1 oh Loesndpie iy @dllds and

the features found in the CopA famly noted above and
thyfuse sRPCEHee Jrasedt I ARAMESHIN LT hel DSt X FERN3EY s

j de i stinct.f famiy. t

e R R ATy ARG PRI IR O SR
hahtieticataptyion donmpenead tdestyldd protaiodanly fEwesures

fam|ly. conprises, Lyt A nd C_Wth regar to t .
to| RSN R DReRS e T e L et Rt Hha o She Sfering
suBFgebem 164:621-624 (1987). LytB is disclosed in WO

98/ 18930, and is also referred to as Sp46. LytCis
By 2h89; 01 564 D5 s i 18930, j freg i

yas Sp9l A p%%fer%%ﬁn%%ﬁg%? at %irﬁ%i@iy (rll%ﬁé)c ©
fiahdt bertlpe efer kil anbbali nbirldradisgeett rieatesleast one
eln_ o efi ne ve "t runcat es;” el
ot B vt e bt neThdck S i of Ao R B ¥
exbendi 0f tlegi off&refef aldynstutd Prole®i Nind asdngdreents
entire choline binding region. Yet another preferred
Papabbet nent tiot TP SCE RNt TIOR3 %p%(:fﬁ%‘(ﬁcgtaedl%ﬁ%@t to
r [ [ i j bl
T ses Niaro (or HixiD) et s e ohe
magheei i paleporhion ¢Srerm the eovetalki sigredetic hof ites

bi ndi ng domai ns) of LytX (e.g , LytCCtermor Sp91

Cternm). Mre preferably CopX is selected fromthe

group consisting of CbpA, PbcA, SpsA and PspC. Mire

preferably still, it is CopA Preferably, LytX is LytC

(also referred to as Sp91). Anot her enbodi nent of the

present invention is a PspA or PsaA truncates | acking

the choline binding domain (C) and expressed as a

fusion protein with LytX Preferably, LytX is LytC Wth

regards to PsaA and PspA, both are know in the art For

o o A - o o I -
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further enhance the i munogenicity of an al um adsor bed

antigen [Thoelen et a/. Vaccine (1998) 16:708-14; EP
wWbRdrgnBel - An enhanced systeminvolves the  peqpppaggein6999s

conmbi nation of a nonophospheryl lipid A and a saponin

derivative, particularly the conbination of Q521 and

3D-MPL as disclosed in WD 94/ 00153, or a |less

react ogeni ¢ conposition where the QS21 i s quenched

with cholesterol as disclosed in WD 96/33739. A
mapaeticukaely oot eminal} sivapdd fod e ad itded msd Wbang

Q@S21, 3D MPL and tocopherol in an oil in water
dYBABE-SPOAYi BOHRICRY b2 F VMO 95/17210. In one

enbodi ment the i munogeni c conposition additionally
Incenpr psegdamneaponf nthenehodya¢eox®lg tkhethe present

. ] At | | Se. oll ] er .enul sian
Y Re, S G G AU B B s R R SRS A
locattahnriagentiégonatdrept titkesaf W2 £6/ 0255t anicbrofherand
innunonodulator% ol i gonuc] eoti des (WD0226757 and |
eI B3567825F aREEP Ry preAdtemt 2 iRk drodn frpion
a1bR§PEASE ARds L €1 SHL L Abl £ erkisif 1 N the present
invention. Particul ar” adjuvants are those sel ected
fro r (i t .gpyi |.ans
IHT%IPb%Fﬁggr%@g%?%Pgﬁggéﬁéﬁé%&%?%g%%ﬂ@%(NJ%ﬁl ol 5ﬁé%&§es
movjéngpaodyﬂaxagonastan@'@hénﬁ i&ke srecept arf Jlagamisie Tol |

i ke. receptor.4 agonist,, Toll |ike receptor 7 agoni st
pO%FFtyi%&lmﬁt% les ARSI G THITATHE G Yprargl/ox

" al889NEBE) onSaAPORE NS OF y CONDI dBdA PN d henenfqMeadjdvant

that can be used with the vaccine conpositions of the
magpoehti balase Wrebely @R avohenbnane Mesia] ehe moved

[ O f m negat i ve bact eri.al_strains such
arBEADRRBN D0 IR % R 1y RV,
nmentngitidis bl ebs Adjuvant properties, of blebs can be
I Ao BUERE by SPRYIHRT . 18 R34 HO0T 1% Gt RGO + 565
moVi8gSahf aEfak Gerflent N OUB ALt 1N sMurt In@Wbers
concentrations of detergent [for instanct 0-0 1%

adgrexyehbr atReIPenET Ehar be Hetaid f9%e d kHrDudie tate least
ht - ' | seUssed d \g(%gg( 97
On%ﬁ?ﬁ%%%?%ﬁ%pgéﬁi%% C %éaifgacs)r e 1npr gcd\ieddﬂqt%/ ettgﬁcnﬁ%gles’
wh&oelBy (Bne siptnonedrhye renowe mMutRerA)y fammarenimgbceetalon
bl ebs Adj uvant properties_can al sa be inproved by
of (PUREATI MIPPRE: Hutkh L Corel Sthdi e KEARAND of Los
f e PRoMBSHH 8Y0E 0s6dh + h@hsers Ty instangendf thedItB(q )che
mut ation di scussed in WO2004/ 014417 Alternatively, the
sajf or BRERY ¢RI IOS el gy Nttt ed from a nmsbB(-) and/ or
IgtB(-) strain) can be purified and used as an
In aalj fivakite F renihed goarposivhiions iof ddpedimldnt isonited to be
further adjuvant. whic be used w.th t.he
o der o AT L TRy I B et (i ¢ he
ma@fi®tipord SARONI the IndgibdA @mpr yd wtdwied itriereafh i @n
I nmunost i nul atory ol i gonucl eoti de, an al kyl gl ucosam
stat HphosPHat e oRFRtd dirangeficdmalsitpgrgtic poles,

i i O r : t | yvant i
R e o Wt o ek st o g e les
beimg plefersed trhatetweeradjhe/anirdts amdldlte |tHderd ecept or

agoni st in particular. an agoni st of Tol | Iike
St?’gjc%rb?%‘{ az?cg)fl%}ga?t,e% Ehea g,ren&?rntas éjgfpér}ﬁglﬂetilr? poles and
beddth Cth@rs€Bde #ind Ssdmrdder el dhptnddifating is

adj uvant system conprises two or nore adjuvants from

the above list In particular the conbinations

preferably contain a saponin (in particular 21)

adjuvant and/or a Toll |ike receptor 9 agoni st such as

a CpG contai ning i nmunostimul atory ol i gonucl eoti de

O her preferred conbinati ons conprise a saponin (in

particular @QS21) and a Toll like receptor 4 agoni st

such as nonophosphoryl lipid A or its 3 deacyl ated

derivative, 3 D- ML, or a saponin (in particular

NN A\ o — e
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OLIGO 6 (SEQ ID NO:6): TCG ACG TTT TCG GCG CGC GCC G
(CpG 5456) Alternative CpG ol igonucl eotides may
o he preferred sequences above in thaty,

“ﬁggggPﬁgonsequentlal del etigns or additions théh%@£NMKmmw5

The CpG oligonucleotides utilised in the present

i nvention may be synthesized by any nethod known in

the art (for exanple see EP 468520). Conveniently,

such ol i gonucl eotides may be synthesized utilising an
pe 88t onatiedd$yBehest desnd THEoREl] thy@nde dtryd ber & @idry Mand

wat er enul sion or may conprise an oil in water
el%ﬂﬂi?%?@naifﬁa’@%%?%*ét@%rf“%@%tb@ hetlegy uvemit 2t THetoi |
arPQﬁiﬁm?ﬁttﬂﬁléﬂqué' BPRoFYSLEM PT& %85 Ye iRO M SES:

met I sabl e oi e neani ng o term
stabiah@tysabﬁeeb@hgaseMeatrammwmemtstm@xmagnetic poles.

Met abol i sabl e can be defined as "bei ng capabl e of
Inbenhagetbadshontpdthy medabot isaimdDost ndfseld is

|l1lustrated Medical Dictionary, WB. Sanders Conpany,
Se25theRdbei bR $1972957 ThRP ofhe nly bePnmy Vet bl e feld

wh@bbupbhshe 0kl suB0LMRboOEqSynthetic oil, which is not
toxic to the recipient and is capable of bei ng

Int£ﬁ5‘§£8£”$ﬂb9é{uﬁ§$9b%és pé\M %@ dﬁ‘éiclgf{ aqrr?‘ert%c

conmon sources O veget e 0| hetic 0| e

f1a1601pa$el®été®|So|M®eméabmrammmeMherﬁﬂamhbnary magnetic
fﬁnerclallé?avallab oil's such as NEOBEE(r) and

fig 5. 1R APehe™R 25 %Y 180 15, 19,

23- Hexanet hyl - 2, 6, 10, 14 18, 22-tetracosahexaene) is an
Ituh%a?%r%?e@0%$@ V%?%ha$%n$d%m% 0 | Hrafel feamit iands in
elérl?@égeclj'é(f?faﬁélgémeﬁ@do% 1YL | es, TRl Tdeides

wheat germ ol rice bran yeast, and i's a
ofp@xtenUIah¢ym@d@I@txm@ fnéldxmayuhﬁ|stn¢ngenﬁnmanUher
ene e oil by virtue the fact
seqegtfreafeh MR s Srati P he U hoi S o s
susdplesbes@l t4Merck index, 10th Edition, entry

no. 8619) . Tocol s (e.qg. vitanin E) are also of ten used
Inid Ot R8H Shions: AL UVEAtShd Eﬁe&é’@%c%lrﬁ%g to the

US5667784; WD 95/17210). Tocols used in the 0i
prepemsi m*sel(ﬁpl@m eflab| §ddi¢ssed \m@lmngslm@udﬁs t he

1Y 0 nulated a ed in EP O 382
pré &B%lé]J & gP%{rﬁa‘?mt% oco?%a%a:?/fj spe‘—"rnsl‘_’loxnlss 0 C?
lotoced aicu;q)@ct@ms t@pttm@rwdidwemr@rse F@:aﬂ’ﬂlcﬁ‘mﬂﬁléﬂcﬁr,

of preferably less than 1 micron in dianeter.

e LY PRt FEFYICRNRE t oRR SIHHY MRS (R RP TR bmS mit ilsest

h app t t RAAse I
Onaémn% s?%nE&%(%ﬁ%&%s% Ig?lakg%f% e({h}u?clll g%%ns whi cfhg n%{/le%e used

B I g
polms earemn@xse@ntadaxmarmsd pﬁrometﬁmmgr@tmcsmﬁ ext tahe

f ul dj t t EP 0 399 843B
On%|§%§€b#%?ﬁ§¢$% € ﬁ%“ﬁ%?quﬂﬁééggﬁéﬁﬁ8| Eﬂﬂ?o%her

peAséhdEc@pent s H@vendershghescdihad: ass adjdvardsi Sy
vacci nes ( 95/ 17210; 98/ 56414, WD 99/ 12565; Wg
aromigenoay) . ther oil enul sion adjuvants have been
described, such as water in oil emulsions (US
Inba mru@@r ERgodB8e=1982 B2) lazmjt Wart@rtargeﬂs ame watcerided
enmul si,ons (US 5,42 067 EP 0 81
dl?%??ﬁ%r%?%rl?%%l%? |t st o < Y (t}%ﬁe patt |52iﬁta1r°“ary
when i ncor porating tocols) to forn1adjuvants and
conpositions of the present invention. Mist preferably
the oil emulsion (for instance oil in water enul sions)
further conprises an enulsifier such as TWEEN 80
and/ or a sterol such as chol esterol A preferred oi
emul sion (preferably oil- in-water emulsion) conprises
a metabolisible, non toxic oil, such as squal ane,
squal ene or a tocopherol such as al pha tocopherol (and
preferably both squalene and alpha tocopherol) and

.. o —



tocopherol in an oil in water enul sion) as descri bed
in WO 95/17210 or in WD 99/12565 (in particular
ormulation 11 in Exanple 2, Table 1)

“@ghM% g”%f a TLR 2 agoni st 4 ncl ude pept|doegI::CT/EPZOW069995
Ilpoproteln Intdazqu|noI|nes such as I m qui nod and
Resi qui nod are known TLR7 agoni sts. Single stranded
RNA is al so a known TLR agoni st (TLR8 in humans and
TLR7 in mce), whereas double stranded RNA and poly IC

ancﬁ pol yhaosedi £r o yeayd i yd £ oneagi@tlc PEIHBEICIAl that one

nthetic mnetic of viral are exenplary of TLR
S Soredals SRS RS He et e o lsaooa%ﬁ Sancially
bet‘!‘Jﬂééx%ttk@%ﬁ S1 & €% € Rfeds Tl %res ed

I nmunogeni ¢ conmposi tion may conpri se n antlgen an
mOdmdmﬁmmnlaiienﬂse&tﬁﬂiﬂﬂhﬂyﬂMﬁgnaﬁﬂqﬂfxﬁﬁds oAl Uit um

based vaccine formul ati ons wherein the antigen and the

%%%%ostlnulant 3 de- O acyl at ed nonophosphoryl lipid A

Stﬂt&‘vrf ot TR PR T B e £ G S BT, and he
prgferot 6338 B3 cdrrbgtgee%e casaS e ay Isa;eartllo%afﬂyr st

adsorbed onto the alumniumsalt followed by the
nagriorpt§ionl dfoy meedramafost i ghd tamna3y MPId et daiedsane

m sal articl Such roces first | ve
ar{%éﬂéﬁ%gen§?£%§§62ﬁ5Pé%?%n?%éh 5gﬁtcﬁ%i? C% %iﬁﬁ?n
theinfitst henpasddal s vaadhar sizel ofl pefaeen 80 a0’ s

nm The antigen is typically adsorbed onto al um ni um
of FINFoIC FRlGTourT "FHRhe R AL EhAFRY agi tati on.
~DOVRL n tﬂb@{é
Su%-%t]% gen an% t he S‘loér)lnu n}tl on |a2§?h%gléb%é%eteﬂ%? Kt race
of te@mperantgete. for 1 hour, and then kept at 40C until
use. I n another process, the i mmunostinulant and the
Stﬂn]t i gere affver e s epareat iena Tt alegeartiing exorasmdestddiedént

P 1126876. The jnproved process conprlses t he
Wity Tt o SO Infiito b st aﬁtf CIMEd va 3t argadac
arRdditd s s ot R By tha adsanpt 'sQfatqfor{a]}%/ AAGreN
onto another netallic salt particle, followed By the
fieddiiy fofattrnadl dwteteemethe I‘qtchﬁaratndclseyom fsdrrnimnary
The adj uvant .for se the r.esent |nvent|
ancyaeclqo atec!1 Lﬁrvata emce(gtr}c_psosoI mad cr ngllﬁgs 5) eans o
statnimrrmsj Iamd aerttqngmimr m&m@@mtﬁ Inla@rnedlilc dipoles
article, characterised in that the netallic salt

9% 1399 Upstesiean i dd ot sterseapridyemd between
the!:btrﬁlrk%' M+ MAGRIIRR asrteaaﬁtoql\érrq/e%n@q etl%‘%ﬁ:;%rt%%lem
i nvention and are characterised’in
arnmmwum%magr@tadsmw .ofthe phnrtdle escesf anet ahleireby

e A BB DR A e
hadsorbe t.o th nt| % substantially free of
OEHES | g1 CHe oy ésSmuttering

souﬂ&@mnhgnlgkﬁmﬁygéguladjuvant formul ati on conprising
i rmunosti nul ant whi ch has been adsorbed onto a

at rtaéatétclo%eofsp%trtetralearr%e%alh ,Vl%ta;ar aoe? frir38d 6 bhe

conposition’is substantlal free ot her "anti gen.

\, it on e
e r%r@ﬁn%? Bfidferite oBomgoneric
poﬂaﬂnaﬂaﬁbf&aldlnang&nufacture of a vacci ne. Accordingly

there is provided a process for the manufacture of a
vacci ne conpri sing adm xi ng an adj uvant conposition
whi ch is one or nore immunostinul ants adsorbed onto a
netal particle with an antigen. Preferably, the
antigen has been pre-adsorbed onto a netallic salt
Said netallic salt may be identical or simlar to the
metallic salt which is adsorbed onto the

i mmunostinulant. Preferably the nmetal salt is an
alum niumsalt, for exanple Al um ni um phosphate or
AluntnlunthydrOX|de The present |nvent|on further

o r S o " o
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coordi nation of the i mmne responses with respect to

each other) For co-adm nistration, the optional TM
wiflhyiflygmay be present in any or all of ‘the didifgsffiiosns

admnistrations. In additiop,to a single route o

adm nistration, 2 different routes of adm nistration

may beused. For exanple, saccharides or saccharide

conj ugates nmay be administered IM(or 1D and

bacterial proteins may be administered IN (or ID). In
a addohdlostathenyag cimese Bdnddiead e gndmy ¥ magnetic

admnistered IMfor_ primng doses and IN for booster

POdBEeeiSHAECE ORt MR L BY $RITR Alhtad eHs $3id HelBadeci ne
) : | . : . y

B R R R L e e

F i anc-initi ccl ] subj ects y. receive
Atoﬁéggﬁm gg%e?%l%oo@%%@i%%éa |eonésjeéaodqe%usatt%lyonary and
elspasedd dacahpengtepas Btrametsi genered |iys deissgddert in

Vaccj ne Design ("The subunit and adj uvant approach"
bepgath poliel §P fF?rJ&lWﬂhﬁL%q\m%h@( 995t PshRIEs s

Neve Yo ) b Oy M Pl 4 POSOIES 15 fesGrithe
Stby.FuII%r?%%?QUS J?gﬁﬁmf%f ,%ﬁ%;gyhe vagefnes ofh%h%
st ptecearyimyvemton fegldelstdr dthd i goltitdon af magnetic

: philized. . Rreferably the solution is |yophilized in
fl% (g g% esence of A sut a(%/n SUth SR dsk Sd‘irﬁ)aé:cet §e. It
consigétéd fnrtdeseprefersibled hdrgdiry Anad wephidd zed

and extenporaneously reconstituted prior to use.
adgyRphRd i P Wt YT e oG LiHbmRd ey & < dmddiag on

fyacci ned  ang, NeTolst] | i r i hody
tut iters ]?%1' t he ép@ésence %‘ryssllﬁ.%geé ;ir{g E}gn%}%e?%tébogience of
pe aperd ion haum tbasdte adjdneaded |plames .aspect of the

invention is provided a vaccine kit, conprising a via
The o @t e 10N @Ns ¢ BN Ay et 1ee 1€ argasd itd a3 s0fdyirlienic

i nvention, optionally in |yophilised form and further
ATEIHPIISE N G 3 ab STt i TRy i ddjARfarie OTREEG e d
medSE €8 Mand tof S 8 ONRs dakn iidy, G %ﬁ%@ﬁlﬁpfmo%%le

i nvention, the adjuvant will be used to reconstitute
adiaeentyophidns et ithrinfigerti arcbmgodits ercold rdwgh dnleecy

accines of the present invention.nay be adm nistered

an%ye%%rg&rtoeu ea}rraa ™ esntncrsatcfn%ﬁnao%netqﬂec é’eogceﬁ ‘bed vacci nes

into the skin (I1D) forns one enbodine of the present
Thg ek it U <H 45D A S E (e PRy DAL
fefrbnad et Lalhatbd e Sid /AT € HNRRIEBI MY AR OVER &S

the(ggidernis. Underneath this epiderms is a layer

Preaided dHe el govwileh ady aast et [y a idie other of
safiibEtl anegHs Jdasme s SRSRHARPTS, NAUR AN Lilangernent s
I njection of a vaccine into the skin, I'n
of paadnetul@rpdles derm s, stinulates an i nmmune response,
whi ch nmay al so be associated with a nunber of
Loaidid it adward agasod nif adenitalctvageignatdc@ir diinigh to
t he vacci nes described herein forns a preferred ,
the QiFY ol T ¥ ye it SaRehtSURS TP ASemge it Meslating
nni nt e on. .t "
mac'}pr ocgzE d S%Jl:el(g cﬂoc{]'rpt?%g iﬂ%lg 5{53 @?Hﬁ%‘ég& il% ftl%% %lé? and
addheiorstrlet did e nlidrimesh e djardn taridhenictthetrhe fhehel  fofrsa

ar auge needl e .(26-31 ga ) facing upwards the
and R e el R g B Re A TR o B ety oo of
madre hevwa1f. therdieediedss idhsehicRihl dthePaai@letal tfhe 14

needl e is | owered and further advanced whil st

providing a slight pressure to elevate it under the

skin. The liquid is then injected very slowy thereby

formng a bleb or bunp on the skin surface, followed

by sl ow wi thdrawal of the needle. Mre recently,

devices that are specifically designed to adm ni ster

liquid agents into or across the skin have been

descri bed, for exanple the devices described in WO

99/ 34850 and EP 1092444, also the jet injection

s o VAN AT A PN\ =y = ~
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The Protein D encoding DNA Protein Dis highly

conserved anong H influenzae of all serotypes and

“gﬁ&w/% apj e strains. The vector pH C348 cont allra,lz@mb&e%”%
sequence encoding the epfire protein D gene

been obtained fromDr. A Forsgren, Departnent of

Medi cal M crobi ol ogy, University of Lund, WMl no

General Hospital, Ml npo, Sweden The DNA sequence of

protein D has been published by Janson et al (1991)

cohbi@etelimagnes9s 409-sd425ioddey axpyessi ©nt Meet or pMGL
The expression vector pMal is a derivative of pBR322

supgragsiatlyl alongssye| af vhie ket ©1¢dphage: |anfersamand

<t FEREH AL PHETEDLan el OB A0 00 QIR P Y.

Ina!an eﬂlgﬁglmeﬁta&? {h%n g{ﬁ@@em Cégdf@ raecsclosrtc?inngqe.lt%eq:%e
was excnhange h™t ananyC| resi stance gen e

prEsenol insénaion ARDE dderdssed|dyradniiad AR Mt is
ener?ted by transductlon of N99 with a P 1 phage

dr <y bef %r@ﬂ??’%}a%?ya%}%%mb it SB00° ders V%th% a(ftjjalsﬁcond
stgyignak?nggé@ioﬁcﬁ%gd D Hln é}@e%‘@sndo§%%eaﬁec o164 and
K12 strains derived from Dr rtin Rosenberg's
perabodaculyréy ahe/ Nat & borad ﬂl'n%tleSUI eadﬁrehmact toriEne
ess ector pMs or the duct.ign of protein
ar EFRGEEE R, TR T (G P et TSI Miadsietic
fita!D@ RXPrBE SHONLYEREDT 1 NS vJaveTlmse Phas8 d ditidd S8
gnal s from | anbdaphage DNA to drive the
low h@@r@%@?%‘ﬁe%hda%‘?%s@%|Qﬁ¢4ﬁ5$%eﬁt%oﬁ?@1@@r¥y and
h | s 9{@% PL, operator QL
elgﬁ g?ﬁ%- %%??ﬁ(g%ﬁ?lgﬁné?t esgrzﬁalt{ an utR) to reli eve
t s t fects when N prote|
1 bECTERRSEHISR &' s R ST e Son e g e the
lnPé_nDt@ﬁDtleé s@lece rﬁdsmpirtmﬂls i ntith iadrd EtaJanalr)&SQgﬁﬁl c

host to stabilise the plasm d DNA._ Lysogeni ¢ host

elepgafag %Bﬁi‘%??f“%‘bl?%d'ﬂfiwfoﬂé% Raisw | dde mgeond

e Ig%g% éﬂﬁg%@% e
St%ﬁ%%ﬁ%ﬁ%ngna n%ﬁ%%&a%th%ge DNAE( di rect snsi ﬁ%ls?ynt%d}eg%:s){)wgfg}l
the hélmst r @pd e@@@rtkpxm ef rewihirer hiards dlonde <0l

resso e vect,or, .and vent s bi ndi ng of_, RNA
arra é% t enep"f_tkbrtok}ﬁ)tetf tgthed::'tri’ger e"rﬂf dte 7'he "one

stétﬂ@ﬁ@fy p&m@nepcﬁnc_t;eh@edi neefdrefbrgane . ofl M dletdeNefed e
expression strain ARS8 contains a tenperature

Whé@ﬁsﬁ'ﬂ‘? VRV Rt Bt 2 SRARIRIRCTAL o raskiastent ditscrs pificorp asand
stQ@laﬁgwaaeﬁar?@(erﬁ&weé@tr&g@éhét ollef: an increase in
cul ture tenperature i hact | tes t € repressor
a y r is initiated. _Thi.s
YOS ! PSS B AL #dergmygmfﬂoeshse sl
infenel gn tpme)tsettmtslcame}cm&ldr)euﬁc tﬁmm]ei tihatstrmndes tthdre a

to the ﬁeﬁéjgdﬂﬁ%l taka & Rosen 1981) The E. coli
MagRe bl q atstlreéﬁ? Fs & Forrt
saldendyosuct i m of 6@%%@ dﬁ{aﬁnﬂ% G ¥ drRferlcht® considered

derivative of the standard NIH E. coli” K12 strain N99
at (F somger KoctacZ ety dnd tad:mﬂ%nmstme defeecstnate.onary and

i | d | |
e Loy RO £ot MRIARIATS: (OB Mndled A B i ot

dyh@Eel ©nt eond éfiersty Nt hesd sochiec«d 857 nutati on confers a
tenperature sensitive lesion to the cl repressor. The
DH 1 del etion renoves the | anbdaphage ri ght operon and
the hosts bio, uvr3, and chl A loci The AR58 strain was
generated by transduction of N99 with a P 1 phage
stock previously grown on an SA500 derivative (galE
TN1O, |anbdaKil c¢!857 D Hl). The introduction of the
defective lysogen into N99 was selected with
tetracycline by virtue of the presence of a TN1O
transposon coding for tetracyclin resistance in the
adj acent gal E gene. Construction of vector pM3VDPPrD
The pNG 1 vector whi ch contalns the gene encodlng t he

~ A . s o
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plasm d (carrying phtD gene from
St rept ococcuspneunoni ae strain Norway 4 (serotype 4) -
worse 5 as described in WO 00/37105). Pri
speg%/ﬁlc?gf or thephtD gene opJy, were used to aﬂnES]lr/iﬁ?z)?%/%”%
the phtD gene in two fragnments. Priners carry either
the Ndel and Kpnl or the Kpnl and Xbal restriction
sites. These prinmers do not hybridize with any
nucl eotide fromthe vector but only with phtD specific
In geneusEenatisod Atermtf tof i thal s ATk statd aedanims,
i nserted using the first primer carrying the Ndel
magrRtif ctivh st &7 FRE et t SR P I d‘gp@@tols JREreE attesh
cdsert i Nt T | g Q?EQ
Wléﬁheﬂu\%ﬂ%éetg uag n%%etwagg&%? ﬁﬁ%éc}:glsé/u c l(%'r}lsl %ﬁr of t ?g il
arfaggresits ¢ons e ACMR 14 expressilortueadlamgvasd kehjacent

real i zed using standard technjques and the vector was
e e FEr TP T D g r T B BT o oS
polagj fication is achieved as follows: D Gowh of

E.coli cells in the presence of Kananycin: growth 30
Thdl 3, it t i

Br ea agiehéo?en?&%d E. cot%gf]djt:{ggl% %{%ﬁﬁomzﬁeﬁﬁ%&gﬁe&m
that 2 Ionpresenoer tofo T 5 eV larh BVBR ghatla S igrlot ehse

i,nhi bitors; Rannie,, 2 passages, 10Q0 bar.s. Ant i gen
latt:taep ure Bnd &8s ad]e%}é)sari’oe ?/t‘alpaor?]C éﬂ&?’dﬁ‘? e%hﬁ"@d t??t?de
respeeaitd Ne £ odc Bl aphy fite IDAWA QIR B ated

. (2000); the colum is washed with NaCl 150 nM +

Wit e i asys r e sIeiiitel uted with NaCl 400 nM +

Enmpi gen 0. 25% in 25 nmM pot assi um phosphate buffer pH
In pre enpedingitorplortSarsobrem aAB®rshmy itdyd e 4 ention

0. : ' | ndi n. _Zn++ | at.i.ng Sephar.qose
th%ﬁ%%h#&%&ﬁ%?%pﬂf%&%ﬁ% i%u% ewshelncg1 e "0 lﬁ’ﬁlngly
rotiaiadaizol @it 40C dhies coldimhich washed séd b Ipatdazel e 5

nMcﬁjnd Esgégen 1% and eluted with 50 mM i m dazol e,

Ehe AT 5 M ptaSsi UR pHosiHA@astirFec gampeys pnd of

ma%@@,_ki@rgcplrbse.xchange chromat ography in positive node on
ract ogel EMD DEAE at pH 8.0 (25 mM potassi um

| : g, L
tn %CI andé%lﬁbeogﬁﬁé%o%%@é Savﬁgl I ees%éirllmtpé%t%;f%t S,IIILZI a
hel(ipraolt epatstaand DBNAInd erte suadsarded ame kirwexchanger .
Concentration and ultrafiltration with 2 mM Na/ K
In phosphater phbodineran 9 kRarenmycane.d iSierdd ithien@resent
. _filtration of the purified bulk on a M]|ipak-20 0 2
VARG SO TSI B & tapasisssiionaged one
beﬁwwa%%gmwc@fec%m%@w@ waR Repaedand
det oxi fi ed as described in WO2004/08 1515 and
a r NADRGEYIO3 240 Jna dbxedmisl a0 2e sPrwdpiantatiiso m sefo adertjegy dtce £ hiet
is well known in the a how ta make purifie .
dynpaz%l\tlj&ermacro cet empecﬂncy Sacd Oc[;\rnledsesse.& For Orlﬁéj%ﬁ?rép c?élgoss tgptially
betvWwese gl dsdde @) wsacedwy.i des were nade
essentially asdescribed in EP072513 or by
In & asesiner elrded miitheds .« Ref Qe CORWEAH 1oy the the

pol ysacchari des may be sized by mcrofluidisation as

Prefadyy i etpriiel Bw.tIFRe d@ inmmviisiecand séadglonsgy and

it cifdc f ch;:paliysa ride.

B O

at REEstOBRrend i23F) amb sdicksnl waditindad a2 Nablga®.e2M
or in water for injection (WI). The optinmal _

AT TG\ & Ralisoh &F&suste ot izol oshe
serotypes. All serotypes except serotype 18C were
conjugated directly to the carrier protein as detail ed
bel ow. Two alternative serotype 22F conjugates were
made; one conjugated directly, one through an ADH
linker. Froma 100 ng/m stock solution in
acetonitrile or acetonitrile/water 50% 50% sol uti on,
CDAP (CDAP/PS ratio 0.5-1.5 ng/ng PS) was added to the
pol ysaccharide solution. 1.5 mnute |later, 0.2M0.3M

I " L Y .
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sizes of the reaction conponents, PS-PD, PS-TT,
PS- Pht D, PS-pneunol ysin or PS-DT conjugates are el uted
' | oned by free PS, then by free PD or
“2‘%%?%’?7%2 |y DNMAP and other salts (NaCl, glyci npgﬁﬁﬁog}-%”%
Fractions containing conjugates are detected by UV2
onm Fractions are pool ed according to their Kd,
sterile filtered (0.22m) and stored at +2-8C. The
PS/Protein ratios in the conjugate preparations were
bedeatesubaednt Spety fparact & vat o ofih€ ostph t ey e nelt fire and
.conditions of PS S. ppeunoni ae-Protein .
ALBP TP BTAPhE BF BF vED NP U db @R dRr €e n§P Wi P L HppheHtEL 4GP a
row header, it indicates that the saccharide was sized
UnggrnfcfBEFOEHI 380Foh DEfbhe REvjeRfatiprenSigestiire is
ri | O ] | di sat r [ i n
pr9B650arLdgs, L8k 19@@@@@@59&%%& SEH O AT S I YK Y
coatédvatbsnteoe plhhihcf quenchi s conghidt onst 081 RSrhanced
neunoni ae- Protei n DY TT/ DT/ Pht DY Pl vconj ugat esNot e:
SPRHRCE. (PR o FESHORARE (551 Te PIF (RO Wat 1 o X chday
ar 288G EHERE N Rg:n r esheEL dvel ¥ Catact 8rd salionsFachget
conjugate was characterised and net the 'specifications
hawergr# beput he Tadplef 2ce THEhpotlysacdeire dies commtesrated a

. . \\ASs red.b he sorcinol tes nd th
e R L by R L oy AT tor T e
taPGPoyadi 0i £ Wtasistedef Amete yhddeed addadfertdier of

concentrations. Free pol ysaccharide content The free

magRPysackhaPf dRPIEoht EEOR Tor} LR s Auhtelanartest

ar 84968l d3Y Sn@n (e Was Aet el ned- on 1he supernatant
obtai ned after 1ncubation wth a-carrier protein

staht ¢ ady ezndngl sragalred etr mampmmam sutd atisspdsEd omedidiyl y
a centrifugation. a- PS/ a- PS ELI SA was used for the

SPYTERt 11 ¢ I? o%f%rfg ﬁ]‘é% %@?%‘a?ﬁ’};ﬁaoset Nk the

adGHpes At antanddeerahs ene el e a Bl L. e Bl it tering
controll ed by an a-carrier protein/a-PS ELISA

supf¢Qent kf t i ratheantht @i 1A oty sare onjasfaces

ahalyzed. aﬁgi@-ye : rein the ..
arcap(%I ure %%dg?rhgbrglg ecti orrcgko% agnsf%olg?%eamngedh ae-% a{fnlf 1d
whiclPrivdeian pasipeot i velnagrietee pfictled rliced eMcing above
Unconjugated carrier protein can be separated fromthe
EOE T T e BT H 25 BUrd AT CHAS G Stfbph © SR (ot 6T

pefp&ed] &8l Stado Prrd el wasy 19e) el MRE USHY AR tic field
_exclusion chromat ography (TSK 5000- PWKL) fol I'owed by
lings @E%cﬁ@%ﬁh%?l@%l"%@ edaiticgmesbring iglered liowed
- [ f [ ' t he conj,ugat e.
i PRSI PO EER Y B BB ke e n Y
addiet evend netcth tvissrsusy anagald thiratf iesl & ursyy e drftrran 1&id1e, 50
kg%ém oéﬂ carrier Cgrotei ng., Free carrier proteinin %
UNRESL I A i s FOITOUE: T obTY ride dats e i gggnetic
fi€pdrier (mg/m)/ (Total concentration of correspondi ng
carrier protein neasured by Lowy (ng/m) M 00%.

Lkt I | i .  bubi Kav) .

Um%lg% Ifll%tk\l/\é/z\ag rreascﬁtg e otg{ga F%F?E%HS‘CE%H@%%% t rtgltaél}%n S

pr{pigie b0 0ndRMKL) dfomazbrljaigate P leegpta aterdG tandvisitadr ed
for. 7 days at 37C. The 10/1 1/ /1 A4-val ent

coRTASET OARTONT & GRAIFEHE TR S 21 ol TEHHfent
t hereunder). The protein conjugates can be adsorbed
ont o al um ni um phosphate and pooled to formthe fina
vacci ne. Concl usi on: | mrunogeni ¢ conjugates have been
produced, that have since been shown to be conponents
of a prom sing vaccine. TABLE 2 - characteristics of
the conjugates * PS size follow ng m crofluidization
of the native PS A 10 val ent vacci ne was nmade by
m xi ng serotype 1, 4 , 5, 6B, 7F, 9V, 14, 18C, 19F
and 23F conjugates {e.g. at a dose of 1, 3, 1, 1, 1,
1, 1, 3, 3, 1 ng of saccharide, respectively per hunman
dose). An 1 1 valent vaccine was nmade by further

o o oy ~ . Y = - o,
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I mpact of the vaccine and the post-primary |1gG anti-PD
i munogenicity, it is reasonableto assune that the PD
dob/67Rrotein, which is highly conserved amgpg,
i nfluenzae strains, has confjibuted to a |arge ex
in the induction of the protection against H . The
ef fect on AOM di sease was acconpani ed by an effect on
nasopharyngeal carriage that was of simlar nagnitude
for vacci ne serotype pneunococci and H. influenzae
exCELglireld) by Thi rueducth on 0é11idel nesophat yowealgnetic
carriage of H influenzae in_the PD conjugate
po@ﬁéc?ﬁgéEeguﬁB%FFst?%eaﬁyﬁo?ﬁe%h% SFu direct
protective effect of the PD-conjugate vaccine agai nst
The, ipfentéaRagha by emoy f feheheF v ctivdea igd ducynesowd L
r t I -PD 1gG inmune responses
exggbﬁggséﬁédﬁéségg?%gs fﬁgggé%llomﬁng experinent a
Thchinchilla gtitis medi a nodel was used with serum
Sogﬁguf?8n§|%Yants i mmuni sed with the 11 val ent

for Iatio% of this exanple or with the 10 val ent
Flgacti né GFREVANPLePSTPREETANSE TaBleCl anBa9"ghd

comrent:s rhhgkaunder). pBahqraoke Lndygeca sEE8LALLEM o
reduction of the percentage of aninmals with otitis
medi a &es@seshatpiavenming safuarpoviiinTheeethe method
signifi di ffer bet.eep _the_10.and_11 val ent
e SpourdS ThTeRRERanerpar stCERAR BB G SRk
have aapipirokat pot enti prebkentndueenpiohecti on agai nst
otitis media caused by non typeable H influenzae in
Fighi s ”@@@l-lVB_@ﬂaEﬁatI@E'lQ%fﬁ APsEaNobnRUD! habed 1N Field
nunber of subjects in ATP efficacy cohort, n = nunber
of epi $8deshevaeeinatpreurbBeseesl 2serspypetedopy the
11Pn- PD. = Né S§53F§5?8 .for Prevnar and 7v-OMP = 7
res E pd n;

serotypes e ear fluideExanple 4: Selection

.of garrier tei.n for.serot 9F ELLSA ass used
i heS 2oE BB RS ERER nBrHBa nee e en s af 3" badery

on an asgaytpropased kB 200drhyn&opeepei @8f andnr asehd;

and was reported by Henckaerts et al., 2006, dinica
Fignds Vagchaet! BruROhAgY et 3a328nd6RenBriethyappurddi ed

pneunococcal pol ysaccharides were m xed mnt% .

met hy| #e&@ lhkfaiodetamtanbafi Ahandtabsorpey BageeNuhc

Maxi so oski ; hi gh_pj ndi ' tiEr

Dl at o5 e ER 18 “ARLREeal Sog o PR ShERE of {Fre

10% f esalirbevend sethod( EBSprdhn&BSof bhe lphesienat room

tenperature with agitation Serum sanples were dil uted

i n PBS'ESALAAMAG 10% FBS, 10 ng/ni cel | -wal |

. pol ysaccharide (SSI) and 2 ng/nL of pneunococcal ,
Fl9ol ysaEharpdecot l¥er B8t PPEL2OF pATEENCt aRBr#geRRRL with
di luted en tRecpihehohbhteop! AbEST1ME LRyt P SapE: buf ey
An internal reference calibrated agal hst the standard

serum 8898Ptasi AgelHeaserotype- spetheiprég&t invention;
concentrations in 89-SF was treated in the sane way
Fiandé6i nel udedesnneueiynpliat enaAbyyer twashangoft hieg bobindith

anti bodi es were detected usin [ oxi dase- conj ugat ed
ant - hATARCPGE RBROCIBRAF afit FEOUYZLE0r BRecROITation of

Sci ent kheCskhdjonsohamhghKt1di Futed 48 8% KBS £ifent
PBS), and incubated for 1 hour at roomtenperature
wi t h aghvanicean/ The col or was devel oped usi ng
ready-to-use single conponent tetranethyl benzidi ne
per oxi dase enzyne i nmmunoassay substrate kit (Bi oRad,
Hercules, CA, US) in the dark at roomtenperature. The
reacti on was stopped with 2SO 0.18 M and the
optical density was read at 450 nm Serotype-specific
I gG concentrations (in ng/nm) in the sanples were
cal cul ated by referencing optical density points
within defined Iimts to the internal reference serum
curve, which was nodelized by a 4-paraneter |ogistic

| og equation cal culated with SoftMax Pro(tm

e Y —

20?6/069995
en



PD, PS18C-PD, PS19F-PD, PS23F-DT and PS6B-DT. The

vacci ne used was 1/5 dose of of the human dose of the
WSS ng of each saccharide per human dosg. 6

for%ggﬁf%g my] ) conjugated agcording to Tablesl'gj 06990

conditions (Exanple 4), except 19F was made accordi ng

to the foll owi ng CDAP process conditions: sized

saccharide at 9 ng/m, PDat 5 ng/m, an initial PDPS

ratio of 1.2/ 1, a CDAP concentration of 0.75 ng/ng PS,
FipHaZzpHdzphkq r@p@k3ebtatQoandnaanalpliyngot t HEL 06 £ 6OhEMTig .

Anti-PS ELI SA IgG | evel s and opsono-phagocytosi s

titres werd GosédtiAreefEP SGFW@EFeSfaWOgB§aE2ng the

Anti-P L B e [ u

11 spot Fram oar| SReral Bl aod cel 1o o dered ot gy

42. Acdowginigone the results shown here bel ow,

Adj uvant C significantly inproved the inmunogepicity
Figf.18-val bt PS conj ugates versus conjugates with

AlPO4 in elderly nonkeys. The novel adjuvant enhanced

the | g6tiesponsesptresPhtaEligHseia) aﬁé]ﬂo%?eto those of

opsono- phagocytosis antibody titres (Table 14). There

was al §8°stpfor bi v6 dvi BBAER fRAEhERecRPediBaRYS 0pf

PS3-sp [ [ e

o uvaﬁgatélgaﬁggﬁgxg Bsegtisn 5§%,H%ﬁ?€§g BYe18€2428:8lng

i mmunogenitbiet preseekdénvgnRhesus nonkeys (post-|

opsonophagocytosis titres) PS1 PS3 PS4 PS5 PS6B PS7F
Fi@Sf1V RP8l4 BSt86<PS19FcPS23keddt val bpbrPsent svlne, 8abd

<a 5 <8 %6 <8 <8 <8 AIPCM day 14 post Il 8 181 64 49

64 40967 B9 3 FCTE0TAT <BAT 112 VAY et | PR CF NG eS & O QRAEY 8

37 <B £8qn8tac<8;Add- Csday,14; post 1n|eﬂggd£§é4‘t§9&f 670

620S 16384 111 161 713J 2048 <64B Cel El I spot The

princi pkesefntt hevassaygnrel i es on the fact t hat nennry

B cells mature into plasma cells in vitro foll ow ng
Figul 12 vaeronzwhghmGpGlaébiob days. stat voha oy gengnat £d

antigen-specific a cells can, be eaS|I d fecte

and thgﬁgﬁ rgeﬁgrg%ﬁaggatﬁﬂ %@?ﬂﬁl?ﬁEFEﬁﬁe +?sp%f in

assay. aThagReAbeh- Q§%§D§§t{e§npaééaﬁd£§ | 80 K5O Smd Aes

frequency of nmenory cells at the onset of the

cul turef BhPefNyenERoRitro generated plasma cells are

i ncubated in culture plates coated with antigen.
Figntlgehhspenbpicmphhsafi £eyl s12 owhtlamtt booyd bt igen

spot s, | a det ec d by nvent i

|nnunosgﬂ¥y t?ge %3%% %%ganﬁf%Ehﬂ%?§ %aE%O%%ﬁ%ry B

cells. mhgnéhecpfeeeat study, Pol ysacchari des have been

used to coat culture plates in order to enunerate
Figespegtive aenory B cells. Results are expressed as a

frequency of PS specific nmenory B cells within a

n1lIIoneeéreEngyrghcshlembaafméﬁedacéaeden hed £

Adj uvant C may be able to alleviate the knonn proﬁ?e

of Psstbeodeablbpmntseé Badnéhier haeldnahd Sypposeum

on Pne neunpncoccal Di seases

2006, %F?%QgépPlngéféC%n??%ltaﬁs%?%F %Fl%%pg?¥#%??l% en
of | Mia&ul esPAYSERe agahtsbnar $efdENPELS PheLdusHCsal
conjugate Schuerman L, Prynmula R Pool man J. Abstract
book pf2gs, 1§Cﬁgc@€§lnﬁx§%pF@eGPr?§?%%t+@@%%%%oQﬁ
detoxi fied Ppeunolysin (dPly) as a protein carrier to
enhance the i mmunogenicity of PS 19F in young Bal b/c
m ce G oups of 40 fenale Balb/c mce (4-weeks ol d)
were inmmunized M at days 0, 14 and 28 with 50 m of
ei ther 4-valent plain PS or 4-val ent dPly-conjugated
PS, both adm xed with Adjuvant C. Both vacci ne
formul ati ons were conposed of 0.1 ng (quantity of
saccharide) of each of the follow ng PS: PS8, PS12F,
PS19F and PS22F. Anti-PS ELI SA 1gG |l evels were dosed
in sera collected at day 42. The anti-PS19F response,
shown as an exanple in Figure 3 , was strongly
enhanced |n n1ce glven 4 valent dPIy conjugates

o e — o
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conjugates into a single, efficacious, vaccine
formul ati on. Streptococcus pneunoniae is a
wa A RASis | ve bacteriumresponsible for consi dgrabdSosn69995
morbidity and nortality (pagjicularly in the young and)
aged), causing invasive di seases such as pneunoni a,
bact eraem a and neningitis, and di seases associ at ed
with col onisation, such as acute Qitis nedia The rate
of pneunococcal pneunonia in the US for persons over
Fi$0 Yyearns oheagmbbdimshtnahednt onbeid.tv48 pies 409000 g
In 20% of cases this |eads to bacteraem a, and ot her
mani f eS§FAELBAsPERERIBs2hBREnERE i SPUWF e R A v EERTe yof
rate ckggechogdPy even with antibiotic treatnent.
Pneunococcus i's encapsul ated with a chemcally |inked
. polysacc i de.which S pe-s jficit
o B RS caf ST oS R E hEdno fe oes
capsul itk the pesattphe magnéencef detéras namplddfed in
pneunobcocci s .t he capsul e, not onl%Bprotects t he

i nner §8WFaé@g8?l ARLBact er 8 PFRFT LR ERRRION BERY i s

i tsel fnpaeLhyihg"UAe0SPLE: BRL Y arshast fess fE ey,
T-i ndependent antigens, and can not be processed or
. pr n MAG; pol SoEO | Lt h, T I
AR SR e R S R Y
an al ter sptetaethanisnyahi chusadobyes drasspét nke ngs of
surface, rece to%s on gocells. It was shown in severa
exper i HBRYS tHaf1Pr ot BEtion against invasive
. pneunococci . di sease is correlated nost_strongly with
Flé%n%%ﬁﬂ? EPREHHTRNF 0P CEPEIERPSHP ef T Endl £ he pF R 6§
is sergkypg §p§9ﬂlﬁlgs_§%@@t9§0§£§§ PoERIDNI A8 B 4018
nost conmon cause of invasive bacterial disease and
Qitismpeding ¢hethfant sraps yoemgtlohi s drehondikemeestic

t he el der nount or _responses to eunpcocca
vaccingge%%bbﬁnﬁ%%gefv%{y, ?%Q%QSPaﬁggéV%ﬁ?dfhe42
265- 270bdubenceg theghaet easedl d nef dens edvimbact eri al
pneunonia in this popul ation [Verghese and Berk,
Fid.1988) iMedi eépee (Bt bt 1OK €31 021 27 15 289t 14 i 81 d husg an
obj ect of the present invention to develop an inproved
f or nul B¢ oBnake bl kel 1o pi g sel ot ypen Siraptwrbdrusssults
pneunopj o] i de-cpnj ugat e. yvacgcl n j.ef
descri%%?gggo%ﬁ |g%§§é£ |6u$£él arl%ha% (g%gﬁéé}%ﬁ
val ent tceng tgat €hé neumogena £y tyadme el def 141 Rhiesus
nonkeys The lighter bars r%gres nt, the GVC after two
i nocul B8+ OREVEF Y hS TACRAI SAEPLRT Ugkte Fhe dremiiftuho

phosphasignadi dvant1q The g kgruRars represent the GVC
after two inoculations with 11 val ent conjugate in
: Adjuya | : &ha ] |

T o e e T G e TR I AT om thaceh
i n adj twvanemi® dimeh Ui wi tim mhbsixhet et adjetvadndringuitei@le
Bar char how ng anti, pol ysaccharide 19F
rmundBRRt BT CYoTR Bl b RS O 4% o RO TA S
pol ysatehatt tes; and the 4-val ent dPly conjugates.
Figure 4 Bar chart showi ng anti pol ysaccharide 22F

Fid.munogenh £ikyr | SuBed i e fid F;Sf@sé‘ﬁﬁ/?ﬂrﬁ%ntpﬂ&n n
pol ysacchari des and the 4-val ent PhtD conj ugat es.
Fi gur ewisi garmakes tushowr niearena@ert i gEeesponstor n
Bal b/c mice Figure 6 Bar chart show ng anti-22F
opsono- phagocytosis titres in Balb/c mce Figure 7 Bar
chart conparing 1gG responses induced in young C57B1
mce after inmmunisation with 13 Val ent conjugate
vaccine fornmulated in different adjuvants. Figure 8
Bar chart showi ng the protective efficacy of different
vacci ne conbi nations in a nonkey pneunoni a nodel .
Figure 9 Bar chart showing anti PhtD | gG response in
Bal b/c m ce after inmunisation with 22F-PhtD or
22F- AH- PND conj ugates Figure 10 Protection agai nst
type 4 pneunococcal challenge in mce after

- . " SN sl . o~ P — AL 1 PR A~ I _ = g o=
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7F, 9V, 14, 18C, 19F and 23F. An 1l1-val ent vacci ne may
al so include saccharides fromserotype 3 A 12 or
“&ﬁﬂM%,ﬁgk,paediatric (infant) vaccine may al sgq, 'ﬁfﬂﬁmﬁbaw95
val ent formul ation syppl enented wth serot
6A and 19A, or 6A and 22F, or 19A and 22F, or 6A and
15B, or 19A and 15B, or 22F and 15B, mhereas a
13-val ent elderly vaccine may include the 10 or 1 1
val ent formul ati on suppl enmented with serotypes 19A and
22F, 8maagh1:2Fngoth8 amdtldBaror m8gandidOAie0f, 8randized
22F, or 12F and 15B, or 12F and 19A, or 12F and 22F,
or 15Blan@n1gmboginess argordingateafiar ehd: paediatric
vacci ne may include the 10 valent fornul ation
Fidesd?i Badcalsganrdapplénmntiadaiing §émmsypesagpl£¢\d i9A
and 22E, ser A A and_22 sero
1oF, “1GRTE, 8%%@%%@?5& %Eeég Apriéﬁngléﬁ\ven‘f#gﬁ
serotypedi3al Bati8Anand RA2Ghesetobypes alfiéfenﬂﬂﬁ
and 22F; serotypes 3, 15B, 19A and 22F, serotypes 3,
6A, 8 aRd1lPFEd 3dPBOySEESSAUBAL F9EMERAS2OF: t%@ drums,
SerOty%%%sgdeQQd 43Bn n@hégg lgﬁgtﬁo Qéh i ophjyn one

enbodi ment i ncl udes capsul ar saccChari erived from

er gLy ; F 1 a F
E R RS Ehe Ao Rt 28

inventb@plaédlaasbralmgsaochHE|ﬂEeaehthnSeﬁepbnoaﬁﬁlyhe

conjugatedﬁ are included, for exanE cagsular _

sacchafPdEdaddPiv EBSFRBh B¥r 6PYpesIicdaunhalagcipg,.

7F1 9V 14, 18Cl1 19F and 23F. In a further enbodi nent
Inofigheli FieRei e poWRasehamabicablyahat e 2

C r I

B e e Sanehar | oo dert ot *?*?Sirﬁ";ee%%npefsr
explaBnidg Bhe Gdnebd; éﬁpréﬁ@h]&bcdﬁﬁln@£ﬁb ﬂHE:InubﬁKﬂén
onghe S8 AR AL 082, dE LSt (OSSO dnbang &
sp@tt@@yﬂ? furthes sacghasigde @f‘ﬁérﬂ@élﬁemf% X reetZl?c

val ent (such as serotypes 1, 2, 3, 4, 5, 6B, 7 8,
PODRE Dyleabapdad Aln 1978 direasimn MFanqu-eSl@Jﬂ;S TgRnetic

Fa 3k Vg t he

pog%%eﬁglon&§§%253%%bi%%eg#§? ééﬁfggg%f |ﬁ€%n |on may
speoﬁbta:sblpr%bemt@i(Mefmmmmim, imid u,emn]z]ae

é ﬁ % P 0594610 Haeno hI|US nfluenzae is a

nopBgLhyi vk bRydhi AH0RT BTE i TRl & afrraet%raﬁwe%ﬁﬂt 3 be

of | PNENEDKS PEVEr SHOWNL S hatq] At dudlidgy thi s qm&taeffhﬂgbn?ent
St rept ococcus pneunoni ae vaccine will prOV|de a |l evel

5> bf peoneedi vk bbanasy Hadhoptspest i td | e dzaraed ated
otitis media (reference POET publication). In one
Then@o'dis neneyidéed asetord composyenant cbnpf irmq:trjoi @ales
I n,one.aspect, PDis present_as.a,carr r.otein
SR Sl S R R s ek R M Tt o ALY
whpeRt 86 Nspheodl drdie Phesentandehdier VRCCTHE refROsid ikl es
as a free protein. In a further aspect, protein Dis
PrefRabsd Bt Fhast B aFeNeRt pf hay rRGmikh 42 folel it ea it

S [

P Bt (NeboetstD) >Th 2t rimer gl ekl o

a parprefetie asxeercarof etrheprmleamgémnﬁ he em,iao]r,i tas of

. _the saccharj de or exa or nore of

10 h%ag%éc%%r¥d nL J%@é?%ﬁ ?YPFﬁQﬁEﬁQP%fyI%Pd

eléﬁgété@psﬁan@é@é@w 535 MRy 80 Bfo REeseNt7 ass T @ghted
protein. The vaccine of the present invention
conprises one, two or nore different types of carrier
protein. Each type of carrier protein may act as
carrier for nore than one saccharide, which
sacchari des may be the sane or different. For exanple,
serotypes 3 and 4 may be conjugated to the sane
carrier protein, either to the sane nol ecul e of
carrier protein or to different nol ecul es of the sane
carrler proteln In one enbodlnent two or nore

crr o o o T T o o
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However, the present inventors have shown that
opsonophagocytic activity was inproved for antibodies
th conjugates having 19F conjugated

Wd]%’%@?ﬂ&ww th 19F conjugateggto PD. In additi oﬂc"nﬁ%ommmws
present inventors have shown that a greater cross
reactivity to 19A is seen with 19F conjugated to DT.
It is therefore a feature of the conposition of the
present invention that serotype 19F is conjugated to a

bebaatler'tnda spxotelr {0y exafpte ITof pnetyed yisi By Bhedrtwo
In one aspect, serotype 19F is conjugated to

Stefrlowrysa%qis%l%nqae%%raerlanq%ntrﬁ/eﬁné}% td in fact

h&CLOLYPE t t

thETLOLIELA SR UEsDN RIEIIS B ISR P b ey

magaetharfd@l@eM@tﬂﬁesnamnﬁheq fiendgéninescohposbti eme
be conjugated to one or e carrsier proteln

et RAT RPERBE D (1 B AP TRT & bt gt o 0 P, L

pe@peﬂ@yc@l?:‘aﬁpiettﬂ@tgw&@f@q@rsm&éaj rdrf Lﬁ:fcﬁ‘lt Qﬂh'es

that are not DT and DT itself. In one enmbodi nent, 19F
SPYRELRBHp UgREBERED DT ApcRMND 7t arfdealnersfeaemgat ion of

engl S tQ. R I
el nant T Lot Lo P G T B 1%
y.the ¢<arﬁmmamgorsertdte/pmgrmtmcsrﬂﬂdlcbalm Rm @ntiuﬁﬁel

or DT or In a further enbodi nent, 19F is
ATCHRAT LRfAT e B R PR o T SR ded i v
dip@cEh&h ) de.ds GO uaadetht el erldwﬂeaxasotzﬁoctheo o 1leSs

enbodlnent sai d one saccharide is 18C or 12F. n a
Plfurther enbodlnent, 19F is conjugated to DT or CRM 197

and no nore than two saccharides are conjugated to TT.
Inlfia. fArthere enbodtimeemt 1 &dR i sstoony uget g rtto ofT tore

197, and the r g.serotypes are split between

S AT b AP e GO 7 R REABAREner. EHEOBPHBAELCTOR
polés conj tigatest 4,0 T Pra LRV k6 Andiddienar@ne iiNGiq. 1.

serotypes are split between PD, TT and pneunolysin. In
Acgr¥drhiero e diniant iomrnd asornRyat éd! t56-90T 2or  CRM

ool 555 LIS LPTR G £l i 1 o) gl e 20

Hs dory U@@medlthDE1drcﬁapbﬁénasdeh@amaﬁmeﬁ ng seérot ypes

Spé%ﬁ {ﬁéﬁﬁ§%§ |ﬁﬁ1ﬁ;£&tggﬁﬁﬂgﬁy3|n and optlonally
pe EFRRH BT 1 t]€9Ft:H.e'5 sandgatef o A3AEOr CBME%Edl%%At'oS the

conj ugated to pneunol ysin or TT and t he renai ni ng
ineRotYpedhane Fplanp Weachesh RBAtTT.o fieumslajsionaayd and

A R TRl by TR dadr g

magosy ugat e ¢ dpweadrhl yasnaot imd-vaneihyrhbghetic field
saccharide is con%,?ated to TT, one further saccharide
h

CORRONGH; Utpaf BY- t SUPNED e PRYRFEPAMHEE0? ¢ hirtier

st SACEArY desyrde Canjdigptthd IR Jaraa 1fr thek he
enbodi ment 19F is conjugated to DI or CRML97, 19A is

SPlr Uiget exh i gmnedivel ysd nof ome fime hearﬁsmmmmtmerst
conj t T ne furt he ari de |s j.ugat ed

o S 8 PO PR T Ao b ST e ¢ ot e

magIn‘etl:tht [Ilca"ld:’fddafgﬁmd: gdrdiurdiheso &M&@Ut‘ﬂ:@&l@@e surface
conjugated to PD. In one enbodi nent, the i munogenic
3 IHnpdS g 49 (R i nventi on conprises protein D from
Haenmophi l us i nfl uenzae. Wthin this enbodinent, If PD
is not one of the carrier proteins used to conjugate
any saccharides other than 19F, for exanple 19F is
conjugated to DT whilst the other serotypes are
conjugated to one or nore different carrier proteins
whi ch are not PD1 then PD will be present in the
vacci ne conposition asfree protein If PDis one of the
carrier proteins used to conjugate sacchari des other
than 19F, then PD may optionally be present in the
vaCC|ne conp03|t|on as free proteln The term

- r g
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x2, x3, x4, x5 or x6. In an enbodi nent, the
St rept ococcus pneunoni ae saccharide is conjugated to
“1({1@09/@,}'1519& protein via a linker, for instance @ epi06/069995
bi fupctional linker. The lipnker is optionally
het er obi functi onal or honobi functional, having for
exanpl e a reactive amno group and a reactive
carboxylic acid group, 2 reactive am no groups or two
reacti ve carboxylic acid groups The |inker has for
Inexagpl 8 betwneens dstadith 28ved @ndl dine Sxaind G reardydbonent
atons_ A possible linker is ADH O her |inkers include
HexBOBr SpoRaRTAOTEWD BOP16599) L1l e Bpishyd - ehifpe nt

v 9 j :
Ve 1‘%- ggs’?‘%‘gﬁ%? %%I {% . %aﬁﬂf%ﬂe@é@ B‘@o%%%%% g %gci‘ffcgoi S G (8
of | nagagesc ( UB46T 35F=y 1 tiSKB08Y )y e texaineidiramamwi land
6- ani noca i c_acid (US4459286). In an enbodi ment,
ma%@?—ﬂ% g%%iigaﬂg?%) {inker for conjugating saccharide
fromserotype 18C. The saccharide conjugates present
Thyps, t Hej %ﬁgb%% RFFHOST ¢ | sl bffsy h@ IChPeniroR REF
arPEnPEREREET by any know coupld nghd echinl que. & tering
conjugation nethod may rely on activation of the
sushachadi dé Wie¢ htdres@anb, 4naly iveetdsddrdetoipyrg diod whe
tetrafl uoroborate (CD o forma cyanate, ester. The
woL B3 e CRERrt o ot mis TR Fourod s Piicinp grifee-
va¥igbBe spageét {& i AKETd W QWP sipedimpFsee aHgEReaR theand
carrier protein. For exanple, the spacer could be
aleyst B¢ nendrskysi e Nt ® YT ehidimgenent 5 of
C i de i ch. coupl - rier;
ma@ﬁq‘%\ygét ﬁ?gée%he?%% %lrg(zu%gtgl%'egl'afz%grgkfoe"}argﬁrg?l 1 hl a’
dasiéei hdesacthoad edt cararemayrodteia {fald dkamplye adsonbe
%J\/ES%J $r a ha%oacet lated carrie rotein (for exanple
Mo AGST o at et FhT el [ BIRFEEIHRTC A&t ot
£1 8k §USGH Ak & €Yt o bi QIDAC AtEN O sAMBI HatSldhaBf a3BAP) .
Optionally, the cyanate ester (optionally nade by CDAP
elengatedryyrangerneipt edf vilaIndiekarizo g s he o9 AR BRP
i po- dexi s ride i s;.cqnj t t .
Sh%‘gﬁr?}grgggbtgei%%%iﬁg %ar odilll%edge neo%}%é%%ﬁ%%&%%'
chem stry, via a carboxyl group on th rotein carrier
0 GHER bl REEF b apeo oot HEA FHer s S S £ e ene
on@ppt b cabh&hy W @3 15TED: dini £ ordvesbrRaiyi T ast W gredtsid y
and WD 95/08348 and WD 96/ 29094 Ot her suitable _
Poteehaf el uske cat behli tif desd b ikramniTerRge thidridA fedls 1s
e s Z0j ci ;
o Srbuos n e S B T T € iy o 57
emdedtmébedthe MRIOBEARR21ad Corgrugatd omgreat iavad has 1. - Sn
carbonyl linker which may. be forned by reaction.of a
L5 P eI TYRr bGE b T THR SRR O dEaE 5 Pistha s
thdBetheté 8 pbali Bidla kdemdOlth Zbde@ddHy; 4c, YeakNong
et al J. Chromatogr. 1981. 218, 509-18) followed by
the cagtenh of ILINGEPRIVE & W RTRRE TR Panklke & wave.
i nkage. This may invol ve reduction of the anoneric
Int&kei nbisthera ps i fleewn hydr oxylegranged oppragantation,
rot ection/ deprotecti of th rimary hydrox r Qup'.
R L N e R R Ess
pofes mec&hlicqarbanpi®. i Nf efteckhiad e e oo i agrde CDI
carbanate internmediate with an am no group on a
repreteih. ahetkon] Uk 30 ch AP PrieRP byt r ect
reductive am nation nmethods as described in US 4365170
(Jennings) and US 4673574 (Anderson) O her nethods are
descri bed in EP-0-161-188, EP-208375 and EP-0-477508. A
further nethod invol ves the coupling of a cyanogen
brom de (or CDAP) activated saccharide derivatised
Wi th adi pic acid di hydrazide (ADH) to the protein
carrier by Carbodiimde condensation (Chu C. et al
Infect. Immunity, 1983 245 256), for exanple using
EDAC. I n an enbodi nent, a hydroxyl group (optionally

. . o o
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sacchari de conjugate between 0.1 and 20ng, 1 and 10ngy

or 1 and 3ng of saccharide. In an enbodi nent, the

j j c conposition of the invention cont aj

“Q?H%ﬂgﬁzgkiae capsul ar saccharide at a dose o?hﬂ@@ﬁ@@%mmms

0.1-20ng; 0.5-10ny; 0,5- 5nmg or 1- 3ng of sacchari de.

I n an enbodi nent, capsul ar sacchari des may be present

at different dosages, for exanple sone capsul ar

sacchari des may be present at a dose of exactly 1ng or
ma GOER1 € apspid Be s sacThiar t €lesl frayn behprespdtiad goldasetofthe

exactly 3ng . In an enbodi nent, saccharides from
regReotypesaBrandgeening. 191 (rdula gy JMmPnH)C drield Mo

acPELSERY Ab @%@iﬂﬂfﬁr nﬁsf ghan of @eéaﬁ%gﬁ}’ qrgogv&r!ad; .

one aspect of this enbodinent, serotypes
1id&ke (9 AecdBE A0 d Ole AL - B 58NN AL r PaHlOSKOf of
around or exactly 3 ng whilst other sacchafides in the
magmeiuhogedl es cotiposent oo aared priewenttied enalggmtofonary
round or actly .1 .. " Around’. or roxi mat.el y"
ar aar%g%’%ej?ril%'e?’?‘(%sﬁ\l/mﬁ}h?n% S.L%%”}m]rré fojrg 1 esss St Weanﬁic\/en
arfaggeefioro the i pastsodmdhe gdrvketd DrEod madfhetic
enbodi ment, at |east one of the S. pneunoni ae capsul ar
Poke® chak ¢ ERet 179 df Her t139dhi YRR laP tof Ehaarstadrionary
' td t . l.ea f e :
ar%nrg %ho%%?cggsu lgér/l s%lglc:%zﬁ%}g'ezfﬁ s |e(r)etcthy O?Ioenjmti"‘ngfljteé:d1L ©
poly TDAProvidem aivyoyli amrdngdnente] ard tghooin tie fig. 5,
capsul ar_saccharid for. exanple 5, 6, 7 , 9 or |
the el SOt T okt o TR ST T Gl B
ar KM see M%/MS@W%Sa@&ﬁ./ 220401 vihey 11y THERGRNIG e
conposition nmay conprise Streptococcus pneunoni ae
dynaTret @i ver aEsTes - t rafbih Stirle gt et usl girte Udsnisg@t ionary
r ' ' i on. C 0t ej u
and A L R Y RS SR i
(ngr odledwns, irorf iy He iy esehil dcddh &S «ait i hedteigistic
and as free proteins. The Streptococcus pneunoni ae

PO Dt et nsh ofStHe PAcht I Bhet @ ARG SUFHERSXposed,

Hedti 4 €BS41 Oprd 0 ayf tspf e lids ! & f dfhehe equal
pneunobcoccus, or are proteins which are secreted or

po kadf eag b Wie tt e pnleamorihddus .a @atrigamEnity X radorfotagiens
0 e.Jnventian are selected framthe follow n

allciﬂéeg o%gesr,%]%rﬁj%l Casﬁpefloci eing Qnnaevnlocn gﬁsé %/p%h? | S harety

magrespiencei el i s off LXE (vhere hdreaind altdead do &he
g., the polyhistidine triad famly (PhtX)), choline

magFi et HPProt S RerHdt I grvteis AT e dnyige qngement

5 adNahuseqyencs, | f : LAY | tgd aving a
LPXTG 1#mt It (V\he%“e)édx tilg@a%yszaam ngﬂe)acai%aogeﬂg@%plz&

sp8pls0)ng sswrfasé ns (e.g., Ply). Exanples within these
categories (or notifs) are the foll ow ng proteins, or

Fig.maunshags cal lay faprddamadt iequiecalaantts ttherteaft fling.orke

henbodimsnt, t he i nogeni.c conpositio f the

the R TG LEmTh SO 9 Gt WP A SRR r om

ar Ay D SONE Ftd it Ao tdre PAldbdd st idiNeikH @d dynamic
famly (PhtX), Choline Binding Protein famly (CbpX),

Ar IEEIgeNenincylt e ansaie frmigsy, 9ay twhenaic dthes ma@psx ic

t te-ly Unc chi j rat ei r_f.ysions),
pOlp%%un&n%tﬁls%_n&‘?ﬁ%J)@ %nga&ﬂrgg%% C9§‘gf§£§f ‘%Ef%’%o,s l%6%130,
po 1325y and t3pEl Idgrat iac fpridrero ferfdedistetiond® and

i mrunogeni ¢ conposition conprises 2 or nore proteins
e LT RO TTBIATIR tgr b So0Hb ISt g A Poffpnever two
Histidine Triad famly (PhtX), Choline Binding Protein
famly (CopX), CbpX truncates, LytX famly, LytX
truncates, CbpX truncate-LytX truncate chineric
proteins (or fusions), pneunolysin (Ply), PspA PsaA,
and Spl128 In one nore enbodi nent, the i mMmunogenic
conmposition conprises 2 or nore proteins selected from
the group consisting of the Poly Histidine Triad
famly (PhtX), Choline Binding Protein famly (CbpX),

e e
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domai n conprises choline binding domai n(s), however

the LytX famly does not have all the features found
wdhoh g HPA fam Iy noted above and thus for tRgr/ppesne999s

present invention, the LytX,famly is considere

di stinct fromthe CbpX faniﬁy. In contrast with the

CopX famly, the C-term nal domain contains the

catal ytic domain of the LytX protein famly. The

famly conprises LytA, B and C. Wth regards to the
mabyteXitapolys tyspetsidesel oseché nsRondensety adnd durchk

Bi ochem 164:621-624 §1987). LytB is disclosed in WO
dY§811§9367 ARATFRE Al 307 REf &7 r REF t OF aSOTPH 4B LR YR grygnent,
th@kS0edi 865 08/ DD 98/ 489305 5 A0d: L Se AL B9 L& atd&a to

as Sp91 . An enbodi nent of the invention conprises
pargiCelAnot hee epbodéremy sonprésesHhysX tfufitgt ed

rein "Lyt X' _is_defined above. and "truncates" refers

adﬁ%g S#XF%r%?%i%%OY%C&?%gsgﬁﬁ%%ﬁl%%r%u%ﬁaT%e Chol i ne
F.binging regi on. C%tionall such proteins |ack the
Tdnt i r 8TEADI T nESBF AT A T EYR o Lomot Herthato f heite
£185. 1 Bi SndNYeRL L QN KOMDLESES] ShPohd £ WAL ey X mamic

truncate chineric proteins (or fusions). Optionally
arrpngenonpr pSeBaNRAKRY Roke RIxRR)aof LahpX armhiheof

- ] ' r [+ € | acki the choline .
RSP BREL IO B O dyfeend AEMIR LIS SO DSvsng
thé& eymmi Opindnal dygLbpX dsrsedanded Ji5 o fdeerg aup and

consistin% of CbpA, PbcA, SpsA and PspC. Optionally,
alppgj Ehenphatephabnatty, c13ageted 13RI &f A ed to

SeSPOL)n1 I Sgodi rept §Hﬁ§n ' i
mafélsea PS%GA ﬁ?OEPlg%Amt r uncjét e |%%<ién‘g‘¢%‘ﬂﬁ C oIEfa{n{:El e%%ld%bg
theospitht¢ Oy nansiuekpressed scredamsd amerogdiaedd t h

£ X tjonal ly, LytX is LytGC Wth regards to PsaA
2L EH PR L Dou 21 Wi | FPRAE S Fors BRI, pges
of agelut t ansiE bl afecded @fd dnyald ails ddpiaofc e HPesn the
describe%@gg Berry & Paton, Infect | mun 1996 Dec;
Stautanyry ePLomEmre i fangrisHbrane del eti on
_variants thereof have been disclosed in, for exanple,
Wigs &B0av®30n Vith® 2gnagigue rh o 9DYIBRI4D . tigp 12gysandd and
0. ar i sgl ' /1 76540._Spl25 is an exanpl e
& o LD 3L S ot W KThe o
nadmehoe edi pol ¢ fmafbd RXTS (shefe 2 1151 &y @G NG aci)be
A$% grotein within this class of pneunococcal surface
TERHOTRT P 1 IO E I Heen HSUNE 11 b (eriing @
pait t&E Nehdies ContSxd r Pind il d vendd pry; and kﬁe&@sgefore
considered a further protein of the invention. Spl25
unbabaneing e ol toseibnar WOB1e893(f 1 el Gherzd sdhekrrowenich
- . | nc. setal | gprotej nase. .Spl01 is,.di scl osed
e B 18 TR B9 D st RO o eide S 56U3y
redpedisiehanapierizasb by &f Tyme dt & il r s eGlentesn SRS
is disclosed in WO 98/ 06734 (where it has the
ArF ARG ¥ YB5ogNduiating Ay harEiteraze Ui a
fedY, | SBY B! -
e e e RS I
the reagid hiat imnlesmcod et (EspeTial 19, floron He @yewenth on

of otitis. nedia), are. 106 [ 97/ 41731 (Antex) & WO
o T (P T AP FETI 1 a h A T 1Y (AgTet L
£10018810Q)s, nlbpAagear. LbpB [ WO 98/ 55606 (PMC)], TbpA

& or TbpB [WD 97/13785 & WD 97/32980 (PMC)]; CopB

[Hel M nen ME, et al! (1993) Infect | nmun.

61: 2003-2010], UspAl and/or UspA2 [ WD 93/03761

(University of Texas)], OmwpCD; HasR (PCT/ EP99/03824),

Pi 1 Q (PCT/ EP99/ 03823), OWP85 ( PCT/ EPOO 01468), i po06

(GB 9917977.2); lipol O (CGB 9918208.1), lipol 1 (GB

9918302 2), lipol8 (GB 9918038 2), P6

( PCT/ EP99/ 03038), D15 (PCT/ EP99/03822); Ompl Al

( PCT/ EP99/06781), H y3 (PCT/EP99/03257), and OmpE

Exanpl es of non-typeabl e Haenophilus in uenzae

o s o . " o o o
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of I'l-4, IL-5, IL-6, IL-10. Suitable adjuvant systens
whi ch pronnte a predom nantly Thl response include:
“}gp%bgp phoryl lipid A or a derivative thereofpdOfpr006/069995
oxified lipid Ain genergy - see for instance
Wo20051 07798), particularly 3-de-O acyl ated
nmonophosphoryl lipid A (3D-MPL) (for its preparation
see (B 222021 1 A); and a conbination of
nonophosphoryl lipid A optionally 3-de-O acyl at ed
Figondphiosphory|a | t¢p s edtageidrers mitla reiddehaan of the
alumnumsalt_(faor instance al um num phosphate or
£1G% um nttn hydir gkt r smRafigieant datatse ldming giwdylgtion
fSH?@ SOPi Hial 4P %g{r?églcgeﬁléﬂij P?’D'aypbfaEﬁgcoﬁ't aAachéHt
the same particul ate structures, allow ng’f
to eilﬁqi calemg dtehle vceTey sjfatamnage,nlamcamjtqngam@stalrmaln@temeylt

nal s. e shown that, 3D- MPL
PR Le A e AR T bF ) o J4eg Hed
ro‘@@ﬁé@%fbfﬂdﬁh% efkied matwh \NaCGi N (k9B HartQ8-<14itoERne
689454-B1] . An enhanced system i nvol ves the
St%ﬁ#ﬁﬁ%ﬁﬁl%ﬁﬁ(ﬁlQFQﬁﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁ%meqﬁ P -d Ia gvge 1Saibeine

C I t| f nd
o GBI AR S O e
alrgm&dcmﬁmﬁcxhﬂnmxgndnxn1pﬁkﬂ&aaﬂungqﬁﬁb|sia¢uemeh@dand
wi th chol esterol as d|sclo ed in 96/ 33739.

el U I FRLEH = TSN 9 mﬁd19w g the

difgdds SO n@éﬁ%ér%cqgl%rﬁ 4N N iQded Q_n"‘@tl%rectlon and
emul sion is described in WO 95/172T 0. In one

PO leahigely et Jtcrteaﬁmm@@ml@ dﬁtﬁp@sflattll(ﬂﬁlaa?dfdmg@ﬁﬁlllcy field

Hg f‘i% g%.%% %p%%p%pll nSputt% ggysurfgse adg\%pg eﬁ%l Ekll%n

at’onmay "al'so“cormnp an-o
ma(ﬁ[‘éitjt@q&p]l'&’ af (émtﬁfdrﬂa?f&l(b)nralﬂnj@ddmyﬂ &t edeCRGl equally
cont ai ni ng ol i gonuc] eoti des (WD 96/.02555) and ot her
anqg Ao AT MGYSTeE &ot itdhes 3Rerrsgiselangffective
po MOBSE27) @ale AlRA PRidENY 113) al%%c S qfev%ﬂH%g

response and are suitable for use 1 n the present
drumviehtvioich Pare |frﬂ,nearlra(ﬁamamosreai em@sie seldedtreth the
fr onlthe:ggou )] qgéal Salts oil in water enulsions,
st <9r

S TR A N e r'ece (|n particular Toll 1ike
. receptor agonl ToII |IK recept ani st, Tol
Fiq T i O SFRGHISY, Al s e KBeepOar Th Saghniidt 2

quanll | rdyd ks draGantay, &@mﬁer@%ewewae%e theCeRb8tifent
fa%D]lnlst) saponi ns_or conbi nations thereof. An
O

Wvahtanchdthadaw bhd igsed Vit Hhete thgcsinwen 13a in the
em tt 'ooj_nsf t9h%a|sn tl 1 m%'%n%ekfzj ekiSOrwhqlé are
rane vesicl'e prepara i ons T om am nega
arﬂnngeﬂwaﬂongldmumskﬁaﬂwymm mh@methau@hbon¢SVE32/09746 -
articul arl Adj uvant

ti.dis bleh
A S bs TAHE PRGBS By  ECAvhAR oS

suk(slﬂd?ﬁﬂd]glcfﬁ arj de) o d tass swHfiace « 49 thtehre%égﬁlment
extraction with | ow concentrations of defergent [for

of jfst .antti V-1 al%zdaox Wetvs rithe]Jes sL @8.dc diroe adet oxi f i ed

nshB(-). .or .htrB mut at i ons di scussed |n
oA I AR et e et e oG TbEERs: S0ed by

drireitray Ini thati?ﬂfaﬁbl(eammtdsow lher efoidigeRer AF fFrgm 9 is
nenlngococcal bl ebs. Adj uvant properties can also be

highlyt GAVRNHRRIGARTC SOMRG [k Yoiiter S8 addoshkyi geans of a

I ly bl,ebs - for instance

11%%%%{"%{%%%{8&@%%%%{&%& oRuaadd I'n WCR004/ 014417
Alternatively, the aforenentioned LOS(e.g. isolated
froma nmsbB(-) and/or IgtB(-) strain) can be purified
and used as an adjuvant in the conpositions of the
i nvention. A further adjuvant which may be used wth
the conpositions of the invention may be selected from
the group a saponin, lipid A or a derivative thereof,
an i munostinul atory ol i gonucl eotide, an al kyl
glucosan1n|de phosphate ~an oi | |n mater enuIS|on or

Y o s " o o T e o
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ol i gonucl eotides wth m xed internucl eotide Iinkages.
Met hods for produci ng phosphor ot hi oat e
' eoti des or phosphorodithioate are de
W A RHEE 55" U5, D76, 302,and WO95/ 26204. Exsf?nl%?‘gzg“’“”%
of oligonucl eoti des have the foll ow ng sequences. The
sequences optionally contain phosphorothioate nodified
i nternucleotide |inkages. OLIGO 1(SEQ ID NO 1) : TCC
ATG ACG TTC CTG ACG TT (CpG 1826) OLIGO 2 (SEQ I D NO
WiZh: afiCeyE€CenAGEe b CHmEATs (&£p&otdbBy bl X2 LS 1D - 7
. N% 3) ,ACC GAT GAC,GW%GGCC GGI GAC GEC ACC ACGOLI GO 4
1T(8BE B RO FFPRFEEZTECTHFT T LTI TeRTen BNt (G
redP@6) i Gkl amé SEQ- L Es T AGSIT. il
(CpG 1688) OLI GO 2 SE%%F% % %\jI:C%TCG S TRy
needs CBCNCCCe6NEChS 54868} NPt sunplat lervgOpGxtent of the

L | egtii des_nm onprise the seguences abpve in
e B BANGy SR B P REB S GqDERE AT Gt St onbeh Gt  Bhseve
ont baeetabodhreLpS 6Fi goguch eghd dest i i iy s&6id natdie
present invention may be synthesized by any nethod
elRREFR A2t KandpTeE ofa BExafpr eddeed B0 468820} se just one
epi.ent l: h [ t. be s hesi zed
YO e A et onared aone oo 2FE= TRY. 2t U ey
embedameoi| ofnfuwat e? ehal siddne psedmyeconprinse lad oédudded to
Comater enulgion i n_copbi natipn mﬁtf ot her gﬂ%uvants.
TRETSFI JPRhsB BRI hR el ST oh® st @ht bt Potalpyeces.
Egngri SS a nmetabol jsable oil. The nmeaning of the term
Inpdtdbol PshBPESof F FROYRIF KWBWHET refitped HRent similar to
thdBtahel baahheigapnber def i eg, asq ! bej f
bei ng transfo%ﬁegh%yfﬂgta%o??€h$ ?%%??%éé#%?gﬁ%é)Of the
empplimenat edchedical tO £1 g onkl yto WiB s Sanflertse Goinparg/,and

thoedition (1974)). The oj! may be an eget ab
2 §?|Eh??sﬁbeo?§?og i%%?b%¥ss£%t$%¥i%rEﬁ¢,e W9 ot
drioxhglyorbbetawté pienh a8l tS £apaAbl esOfcbeimad-1ike
transforned by netabolism Nuts, seeds, and grains are
hebbRAbnPabhPERsOBf NYeRRELD| RObET 2 1@yt Her | exiiN s @f edrum
| s of 5.4 nt j i nel - .
L Py T T DT S P I By e iy el
Hs otshare: f Soueal enee (2,166l Or11F, 1@ f i22dHehansnly las2, 6, 1
0,1.4,1.8.22-tetracpsahexaene) is_ an unsaturated oj
o ARERY FOTRGT R TR RS dUSTRST | £5 § Srarien i veF |
re8QUt s Nih oxehaGtant kd | ©Bopay ot iMe Of ImodERt: Gerd8 Qids

rice bran oil, and yeast, and is an oil for use in
adgRpEsSeAVERt FoRteTyual Ehethe rotRtadR i sabigoid- Wlearly

. ; " . Cote in i
re ey e Rear S5t it I S ATt SR e th e
15 Edvbion, imnfagt noc86A@) . wifdcollse (e pt Wrd amiqulRr are

al sp often used,in oil emulsions adjuvants (EP 0 382
poSyi TR 10 Js%%égml,e \/W@@ﬁﬁ%ﬂﬂosh HORA St JS P45 thhe may
be Obé1EEtESI PRS(PPtd oRadd M oid 4 Ml efugial dONs)s & rent

the invention may be fornul ated as described in EP 0
moggbabizan pattems had hheexolsedmy be di spersions of

tocol droplets, optionally conprising an enul sifier,
Up of o opew onal have eszechdcdl v gdurd ssatl ahefferrent

Al ternatively, t tocol s .may be used in conbinatio
empd R hEY AR AT e G L it TSR 12160 s
as el sign.1 Exangt es, of oil enul sions which may be used

in conmbination with the tocol are described herein,

such as the netabolisable oils described above.G 1l in

wat er enul si on adj uvants per se have been suggested to

be useful as adjuvant conpositions (EP 0 399 843B),

al so conmbi nations of oil in water emul sions and ot her

active agents have been descri bed as adjuvants for

vacci nes (WO 95/17210; WD 98/56414; WD 99/ 12565; WO

99/ 11241). O her oil emul sion adjuvants have been

descri bed, such as water in oil emulsions (US 5,422,1

09; EP O480 982 B2) and water in oil in water emnul sions

A NN pe—p— N AONIN N A [r— Y N I T



10

15

20

25

30

chol esterol) is also included present at a ratio of
sapon in:sterol as described herein. The enul sion
z%(f the present invention optionally hay& fpr06/069995
smal droplet size in the sub-mcron range
Cptlonally the oil droplet sizes will be in the range
120 to 750 nm or from 120-600nmin dianmeter. A
particularly potent adjuvant formulation (for ultimate
conbination with AIPO4 in the i mMmunogeni ¢ conpositions
As ofad ke reavgntaidaire sisrevdolbhes pa isapeiien aceogdiQG2t), tas
LPS der|vat|ve g. 3DMPL) and an oil enulsion (e.g
PreSqi %ﬁé P@c@ﬁﬂ@P&Pg@ntQﬁtthelﬁtﬁéﬂ@ParY
maqﬂ@ﬂfﬂ QQEl%ﬁng%SQ%'Q%leQe@Dw%§ﬁlz%%9egE kB gﬁ%pe and
99/ 12565 (in particular adjuvant fornulation
st rEexariHl @Hﬁepeﬂ@@mély)frEmaWbEe@p@ﬂ1adTdeZlagmngsmagnet1c

. iI.ncl.ude . pept can. or I| rotein.. .

i i 0Bt hot  nabS SuLR ast PRPESTTAE SR To.stat o £
thaar @ fkifawn TLRA @@QBUih%ntSbﬁgEﬁesb&éﬁéﬁﬁ Riehsighso a
known TLR agoni st (TLR8 in humans and TLR7 in mce),
%tea§p@§&%ll€a§tlﬁan&@§ Rmtéﬁaaﬁéfl gapgetic field Hs is

( Si I [
o T e PR et £1578 ERERERENES o
parald@dntgt$he3@pwﬁtemannsexﬁapbe mﬁeasfhaéoagoyishd
1 CPG_is an gple of 2 st. 2 ,
© onﬁﬁﬁﬁ@g@ﬁF@“@&Wﬁg Plomaﬁﬁﬁt&Snﬁp §§ A aft PgeArargdanas
an b&@%@Q%tlE%'@@%OQQQQVG@Qe@@ﬁ@nacﬁﬁbéke§akﬁthA{H€1n'Um
based vaccine fornul ati ons wherein the antigenand the
Ar rpm@gReSti fultanti9-dé- Cﬂéé?laﬁeﬁuﬁﬁhaphbsph@myﬂeblpha A

2adyE3eM3 b 13n e ATT8E0E0,90" Be' NERTORaBRE L ShTs Rl i
fig0 633 Th84eBls hnathepeocases ahemrantsgaﬁlbﬁafyrahd
adsorbed onto the alum niumsalt foll owed by

elo&@é&@ﬁt@&ﬁaGQGPﬁétlHﬁuﬁégpﬁﬁﬁFaﬁPlgB-@PLWBHFB %ﬁeSEéﬁ%d
froﬁ'%ﬁbn'%gkséhbwﬁ?rEbQEP§ w4eh Phecepaes tihSt sliP¥Q ge
t he suspension o by sonication in a water
Theyatirkngkaepést bchad ﬁéa@heabSﬂdeedfbbeaméenramagndtSGO
.nm. The igen-is. typicall or.bed onto alum niu
brlﬁghggfg%%%ng Sul4 HroSnP%S é?gtbpe ge?igﬁif%tQ%%
oth&lre c3bMBLMeUS BERS] B fsgthentaddedfb@ geaeagﬁpﬁ@eahe

antigen and the formulation_is incubated at room
arcﬂéﬁpéFéF&PéaFﬁrmﬁgﬁﬁﬁﬂc ah8lehBa IBDIVRRMIC UM use.
stakaoaathsadpéqeﬁagteehsrkgﬂgeaéhthE?nsnanﬁatbﬁere is

antigen are on séparate netal partic as descri bed
sitiptER 2126876onThg anpre&edgptededspobaparsesgéhent 19.

adsor n_of . immunost i c salt .
TheparplcﬁeglFSF SnBd* B s?ﬂgcgagoﬁﬁt%gﬁgogf?ﬂg gﬂ?i@%ﬁnetlc
cirente am@hhehenatahhg@méatb part gl e17f ghbongdndy the
., mxing of the discrete netallic particles to forma
invgasdéPheofhelnalavaAtardtyuse pateReiphedent invention

dj n 0 I r
A PP e @4 B0TR S Ea0CHOMET 15 1 Shppec
sllghtﬂycfertbharécbmrthedspntthanngheunéaaél (xosathown)
article is substantially free of other anti _

thafEhRcpRghet IaBtr Reb CXPEnE SUF eashySEnEh br ESBRECTive
arrhi¥entheB andaanesehapast epi eRdsi Arbhabehbt there is

i mmunosti nul ant i s adsorbed onto particles of netallic
aChéﬁVﬁdmhﬁéhséhéméﬁbgﬂéhvlahpynfréesﬁb@ha@th@llﬂnfl@%hened

and in that the particles of netallic salt which are

adsorbed to the antigen are substantially free of

ot her inmmunostinmul ant. Accordingly, the present

i nvention provides an adjuvant fornul ation conpri sing

I mmunost i mul ant whi ch has been adsorbed onto a

particle of a netallic salt, characterised in the

conposition is substantially free of other antigen.

Mor eover, this adjuvant formnulation can be an

|nterned|ate mhlch if such an adjuvant |s used, is

o Y o o P L
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i nvention may be admi nistered as a single dose,
conponents thereof nay al so be co adm ni stered
wPasl a2t the same tine or at different ti nelﬁijgﬁ]%lb%/%”%

|nstance pneunDcoccaI sacchgg i de conjugates cou e
adm ni stered separately, at the sane tine or 1-2 weeks
after the admnistration of the any bacterial protein
conmponent of the vaccine for optimal coordination of
the i mmune responses with respect to each other). For

patoeannd Disdgradti ion, £ died dptriconadt {INI attj wnvdant Hﬁﬂpdﬁiive

in any or all of the different

resent
2rERirAne o1 rHT S A9 3RS Tri R d B IR Houtié Toff 19
Th@?@&%e%kﬁ@trﬁ etz di f ferentof e sOfHSQdﬂSTAPéﬁéPtﬁ&nthe

used or exanple, saccharides or saccharid

sm@n@ugm eSunEaChe’ amah sﬁle;r ed Mg cﬂuusm)arrm@lly

ot.el ns nlstered IN r )
ho£§§%§qiéﬁ %f%éﬁﬁﬁ#ﬁgé() Cﬁbé%f?%% Pz eh the

emlskimérst exedoft M fpr Jprlpmmg:rcéosre;smﬂ@ctlldﬂ fe@dbd@ﬁ@%tn@s as
doses. The content of protein antlgens In the vaccine

hayg | peey mesgipask With Hda ditge £f1 Ligpt ilof&l 1LY may
be 2P eqd ntgjc‘tréaylplé@lﬂ}ye I de 3083 £ M8 1 shown in
Follow ng an I nitial vaccination, I)bjects may receive
fignelbr several booster inmunizati ons adequately
spaced. Vaccine preparation is generally described in
Al Vades nemdResingmt(s' e lrfmm.lnjeterﬁrﬂicadj o & @aChrovide
é;ds Powell MFE. & Newnan M J.) 995) Pl enum Press
Lo R S/ RIS EG Tt At St i B %at%%airypa?&?&t%cs T4€dér itsed

whih AU 1540t 445 Ratanti fly 3308167 - r-gé%n\{:aﬁcf‘ﬂvré%stlglh The

I mmunogeni ¢ conpositions of the present I nvention may

apecatioragEdutligy hid dierinvegghidn Zed neverameless highly
nt splution is. l.yo ed.in

Sul?%sgﬁgg)of*§QSuégﬁyact| PN ﬁh &6?6W@ﬁ§ced sputtering
of lyroprmed odtardn Syd) amaUEIt0Ste trehalesey aladeesec

mannose, nal tose or Iactose In an enbodi nent, the
figld 5% i IhRs muzw A Q% piosde b 6P Uk tergag
su%dé‘gar?c? N=ohi- SISl anta%t' o"fnqkh% @%l l@trég'ing

agent providing I oved cake structure such as
sulgifeyrcﬂ rign soird gretrirs taﬁdreﬁwqortesmwde lgfora icr ysisal leirneled,

bul Ki agent ows f shorteni ng freeze-dryin

eheRie o AR, % Rl e R v e € oAt g o

norExaiinasn forfleehdiivg Westifsarr iuse jioh ltopkiuticeat i on of

t he i mmunogeni ¢ _conpositi ons or vaccines of the
deRGRAdHqO R Y dde sivdrfoss Gify e e sitrasl dsebgl pokser-
codldigosel/ gl yci ne, mannose/ glycine, naltose/glycine,

sucrose/ manni tol / trehal ose/ mannitol,

Fi fnalujt ose nannlnt% o'{ﬂ%_%% e/ nnlstp%ltltaef:lrgt i°6Y6F St he two

accn:omsﬂrig uentthd @r@ﬁdrﬂ:ﬂﬁ]dv}énﬁtlbn, ahd? opkrdt ihgd actorddhy

6 | nmunogeni ¢ _conposi ti.ons of the invention

to Jﬁiﬁ %Pg QOmpics & R LRGP Y §2OR6HE fodageRes magnetic

£1 LIRS WrRBRE AP QYR £ F18 rdP0V8 S il fiehd %@%%tﬂl‘?ﬁ%d to fig.
m xtures of stabilising agents can further incl

12;nﬁ%nﬁﬁs dapdielag dgframciceddiimg tthe gimbosiimeansishioon in

erature T of t fornulatlon uch s .

g o TRk B GG TEPVRr. S aRORs et R o PAPEHOBREY

ancd@ﬂdr@rate@ o rREIgGEIRIN tactfi G ga% ta Civiealili nesdnH ki tgs
agent such as polyethyl ene glycol (PEG for exanpl e
havi ng a nol ecul ar wei ght between 1500 and 6000 and
dextran The i nmunogeni ¢ conpositions of the invention
are optionally Ilyophilized and extenporaneously
reconstituted prior to use. Lyophilizing may result in
a nore stable conposition (vaccine) and nmay possibly
| ead to higher antibody titers in the presence of
3D-MPL and in the absence of an al um num based
adj uvant. In one aspect of the invention is provided a
vacci ne kit, conpr|3|ng a V|aI containing an

o " Y " T L T
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the treatnment or prevention of disease caused by
S. pneunoni ae and optional |y Haenophilus influenzae
A further aspect of the invention i
“kﬁﬂﬁﬂﬁgzﬁ%genlc conposi tion,or vaccine or kltlgP%@%g&ﬁmmms
invention in the nanufacture of a nmedi canent for the
treatnent or prevention of diseases caused by S.
pneunoni ae and optional |y Haenophilus influenzae
i nfection. The terns "conprising", "conprise" and
wiﬂnoammseséerhtafaaiw ad e drijeeh dadh thyo ridhey iaml\tﬁ@tlmatt@dbe
optionally substitutable with the terns conS|st|ng
ArpingeReysi St MFINRId @ NS sts BF2 $erbbaxeldndin
e 16N Ve NSLANGE o ERMAINEBRN %d}egﬁanféﬁkeﬁhagewc bridging
vacci ne conp03|t|ons of the invention are
pa3a1pp17 caﬁh@reby,ertﬁtﬂjllrm-élaml dtamgist owof Hmmrﬁmtmcmary
na % on Ho thedlnvgn ¥ versg. Al l 1
?%? ences Or paCERtCapp &Qtyoﬂ§r89 éanmf?hP fhgs 1 is
geét £ndd Speci duttindyt arigyHiGRAH-ed, Rhd efieheneed
herein. In order that this invention may be better
arwr&%%oof RITH I DHAE ehanpPere e saritoretationary
anJ lde%a r& afrq_ra rr%q'lstesj]@f ahhl Hsltn{glfl& QQnQPla%/ly

are not t e constru mtin e sCo
lo¢¢ﬁedrnﬂaﬂ1anany1aUQ/aﬁnngatedi&nnﬂng&&xaﬂpbé magnetlc

50T ComotP CB RSt SCRTF O { DR pr Lkt ;ﬁ’ diedet g oo
ma%ﬁ@ﬁé Ngt YR enirdes H&o%gtr@j P ogiéme@l\b%r% PLiN of

IS hlghlémconserved anong H in fuenzae of al
MO R r @R Y piessl abh dl At itamh el te ogtarrad r@gram@me@cttsoﬁapmr@szf&r,

A S R

De r.obi o Uni versit
B R Vet Gor s TS0 e MBS 2neeh e LoD
un SEGUeN qee Qfeap.LrlCEeQi ra@da@s e Muhliished shy idaas @i tat the
al. (1991) Infect. Inmmun. 59: 119- 125. The expression

help@bhrthMEi orhe éa@prlé)ssipén sheetod NpNIED -i 4 2a s#eh vat i ve
ctgrio e
moéﬁ%ég%veﬁngﬁagﬁb Z%%ﬁi§% oﬁzﬁgaggtrlgt%o%% and A 13/
134 ransl &t iaon of drar eufgrthensfergtsed 8geed Ower e i ntroduced
(Shatzman et al., 1983). In addition, the Anpicillin
In rieisg stiedhoehegene svash e g eshbeidihetnie akanadeignto fig.
reS|stance ene., The E. coli strain ARS8 The E. caol
2 i ﬁl%ﬁsiélqw@s“g)éh@rfatt@@ Wattrlgﬁ]él&dcﬁa@ﬁe&flcN@e\kﬁt Fis1/

HSraaEd L. PhROEn St 0k DF £ OMSd Y1 & WL O &N PA0
derivative (gal E:: TN1O; | anmbdakKil cl857 D H1). N99 and
SPISABO0LIHr SUELacs i3 KIR! starsiais lder ithed afneamPDoE et i n

senher abor t.ony .at the Nati onal Institute of
P 3 %%% %he é&ﬁ?ezgf%% 5%5%or pﬁ& f For the production

of he di has _b
it b s |l SHes S VBRI SERGOF. THi e 17l Hanfathe

moddfd iS8s Lﬁi]&n&le%lflrz%@ lgredaphage o@N& 30 0@ 188 biFe the
transcription and translation of inserted foreign

figrerfesto Tife \Téhetr@byooﬁthaa P eHE Lor Sawtser 1R, tepddat show
tidd S (:Nu R
s G AR 3 2 RSl et D eom
sugermqdosd irt licsh mfmth&@b(a@m;s&r@t nalgnetl%ﬁ)lel\z{eelt;, s of
co talnlng he PL qronnter are introduced into an E.
figol}s € TIRE8t g 6k AiOReSd Gt He Spiadini e BRI ted by
Lysogenlc host strains contain replication-defective
| ambdaphage DNA integrated into the genone (Shatzman
et al., 1983). The chronosonal | anbdaphage DNA directs
the synthesis of the cl repressor protein which binds
to the OL repressor ofthe vector and prevents binding
of RNA polynerase to the PL pronoter and thereby
transcription of the inserted gene. The cl gene of the
expression strain ARS8 contains a tenperature
senS|t|ve nutant so t hat PL dlrected transcrlptlon can

T | e o
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(Q Sepharose Fast Flow). PD does not bind onto the gel
and can be collected in the flow through. In both
omat ography steps fraction collecti

“ﬁg%oﬁ {c}{b OD. The flow tkyough of the ani o%fhl/ﬁm%/%”%
exchange coI umm chromat ogr aphy contai ning the purified
protein Dis concentrated and diafiltrated by
ultrafiltration. The protein D containing
ultrafiltration retentate is finally passed through a

th6. @rimmimgir aoeatEx@n@hem 1b3, EXRPRESSIKN Tie Rt Thiech the
Pht D, tei er of the pneunococcal

MaFSEL R AL P ag® (BREJCr et ol h FAR T3 cHoh e ed by

rekpecpr gsenge 93‘1 Bléékdw@etai@@étﬁck%% Mtdfdse JPJHQon
IS a 838 aanol ecule and carries 5 histidine tria

(a{sbe NedreaseneaWD00/ 8F105TISEG Tr NG udtfer shimwro @ d

nd_ SE ID i f.or sequenc Pht D
o Ao BT e S Rermeh Phgtn THE MO TS (o Paded
maAféd pPREI thenr348t 389) shPht D hasha bapolteidinala F
signal sequence with a LXXC notif. Genetic construct
UPTRetRnEPYkEBEREe VAL EREe nal oF eclhmamﬁﬁmer@ﬂ@qom@ rfew
a 8 e ecqnhi pantly
reé&@&%on%ﬂ%ﬁ%g ?%ef,r?%€ u%ée& %54 \O/Ile{:tor cartying
Sptlhteepin@r@mit gput Ghe-&oattolg mﬁne;tmalmmns tARGB,one
ies. the cl 857, ther senS|t|% ressor,

suff} B0 S8 TASPat e £F TRl I |3 fant or

Vagbélb[]er@@@ul@f] ypsedegl i zed to anpl ify t he pht D gene
froma Medl mmune plasmd (carrying h phtD gene from

I §Eé§@t8§ OSG4I PIEM. |
L NG e B HGosY | Bed | o W 007 o 108y Py
arS@le@t@Cﬂlel@m tive phe B Yerrey oty avererdiger o can:plqﬂ ythe

e RO T R KB 8r L e kprf” dhd o T

maSét sl MdESEr Priaprise dorsoiddy brd dirze i aménever the
nucl eotide fromthe vector but only w XhphtD specific

drigBngs sepbheed, 2% ardeed cﬁ%]lummrstaé‘rctom %§he
[ t fiyst [
T dEER e On e, el ot ot Bl dhe MR, a5,
turmsert eché nt lor ¢ dd- piGEM 'Ihef:]lmaln@aztemetmr IRPrgrege) eattbnt

DNA sequence confirmed. Subcl oning of the
Off&%n%ﬁfrg f% 0\%6(3%??4 &Xprés §Pon W E8ESr %\RBL’GFhen
Thé €8y 7 e€o £ N of St @dslas &k daoh il e 4 he- MBIl Nahg
transformed into ARS8 E. coli. PhtD Purification PhtD
they d5¥n chiy @ﬁlq §h§cr$it@\té@na§w ehfdowsd onpatedwelrehgements

rese n cin: growh 30
o o R o o b e M hur s ot 395 0C

e t 0l i Ilsfam IecuItreat(D
As 1 %ﬁ‘k]%egpslreggsnen%(}éeaongfg &C% ande lplr ot ease
embcnilixbertm sthdianni £, re’é]ﬂﬂﬁé&ﬁ@@;n%—&@[pﬁb, Mgr@a&ﬁc
Cﬁjture and cells debris renmoval on expanded bed node
fieg e%l%ﬁ%%e %&ufcfrﬁfolre&roé%pwyspﬁctrld@m Sipsriqurtde
2009 h |
el% 250/% pH gfgand el ut ed Wi t lsltalCIll\%(()gO p]a%é‘gl}:gnﬁfggﬁg%%%lc
figl@5% ibrids e potasgiangosphdthe Bufdrers sad 'it.uctmel The

G S PP L 5 P

to ciHOm Qg apiny atimpH ford slpfhtFHeQS-Q:rM‘aQﬁlf %d@\/ln{d?edamlne
at 4C, the colum is washed with Imdazole 5 nmM and

Enpi gen 1% and eluted with 50 mM i m dazole, both in 25
nM pot assi um phosphate buffer pH 8.0. Wak ani on
exchange chromat ography in positive node on Fractogel
EMD DEAE at pH 8.0 (25 mM pot assi um phosphate) at 4C,
the colum is washed with 140 mM NaCl and el uted at
200 nM NaCl while contam nants (proteins and DNA)
remai n adsorbed on the exchanger. Concentration and
ultrafiltration with 2 mM Na/ K phosphate pH 7 .15 on
50 kDa rrenbrane. Sterl |ISI ng filtrati on of t he

YN N N - o T Y
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was stabilised at this pHuntil addition of ADH After
3 mnutes, ADH was added to reach the appropriate
Wy t|o(8 9/1 ww; the pH was regul ate
COUpOJ(DI nz pH 9.0. The solutign was left for 1 dPocL]?EPZOWO@”S
under pH regul ati on The PSAH derivative was
concentrated and diafiltrated CouplingPhtD at 10 ng/ni
in 0.2M NaCl was added to the PS22FAH derivative in
order to reach a PhtD/ PS22F AH ratio of 4/1 (ww). The
on@FbM\\aStﬁaﬂﬂ:@Sstﬁﬁhl’mﬁe@JsDy 05rvé theHQlut e SHRAG o
solutlon(20 in 0.1IM Tris-HCl pH 7.5), was .added
De Rl Py YnCIiJOt%fﬁ%l (P50 he Hr‘?ﬁerﬁs%ftg riddiéh is Rglow the
Hd I Mas. i t
te for 1ﬁ% méﬁ%(&t{\houtgﬂﬁ% n%é%sﬁli%f%ed) atl%%%aéO%% oF
se et sevwlmmmdomkth@gimamlb?b pRTe pmiaﬁssortmm in
neutrall nof 1M Tris-HC pH 7. 0 of
A e R A et
cogt Uid omOMmSpphacsedn FHHR 14 hel LonjdIgale aM@siny angle
clarified using a 5nmm Mnisart filter. The resultin

of cemf gk MasdE i PR PR etEg oflcﬁlch lineg wnd ghe

%a PS/%%Q%H%%CS %ngr}gfl 33%1?%; | g .rﬁttmetryln

surfdC Purididbffarenf. the a:mquglatlefg dile leonjsugaired 1el
re purified by filtration usi aSehcr I
to CHBHRIGEI o1 | 1% T G Lok U A T I i TR on e
poNad {iIRS0HR f1ornd 8()qg t&dW&l&@dSl@‘l %Hf%sles are
(i ncludi ng DVAP) and unconjugated PS and protein.
s yrgesstetdt @ml H@Hduﬁmelrlermﬁﬁﬂe@m aromgiazessd ofl thhe nugdetriioy
TT P ht D, PS-pneunol ysin or
%%%o%&uagtg es are el ujtged%fél:rst foll onwed by free
then by free PD or free DT dflnaII DMAPan
A A LG 1 TPy ST R e SR g
s&EON 1gst €5a Bfer defected oy 4y \&Beﬁwma'a@;tﬂcorﬁeq@e
pool ed according to their Kd, sterile filtered

pafzioerz?raﬁsfarmﬂ&%ﬁréa R the guo THE RSPt éind redoings tiedt

arf%ﬁ vati on/ cou&f% que‘ﬁ%ﬁl%\ﬁgngdogo it on%er%fSlg% glfolf%les

to pﬁwrﬂmﬁaarﬁ dtceltrth/rT'IEﬁ[tTJ I?htyD/d?ismmnemmi exaahér e

"nf | ui ears |n row head at es t hat
VAR REE AT G VIS 51 L ) SRCEES LR SRESr befand
digbditad | o. redlzesi 1 &%:m@.“éi%lf&'l iMde is shown in

mcrofluidisation are given in table Table 1
figpekific activation/ coupling/ quenchi nq conditions of

PS S. pneunoni ae-Protein
In OJimr/ OF PHiD Pl iy erihageatesNoltle, gikaire,iq comeesipdrdd st en

the. Hfor activ on, Ilng nd uenc hi n ect
embo tar aCthI‘I sgltﬁl oﬁl Egg' &'ghj gat gﬂ Ehggag igsed
11raarrd anﬁ i d8nes o tw et Ir@lﬁaeﬁﬁﬁlﬁfd b@d;riertﬂﬂkgioqe% athéhe
pol ysacchari de content (qﬁ/m was neasured by the

dryRsottGthat 4188t et ®ade 5 otssich tébﬁt@éwla(t@gma)sn@y t he
derl-@lv’(ﬁ)/ S p1HG T 1l 2P ) 140 W W)y 1% dRERMIRed the
t'he ratlo of the concentrations. Free
patplﬁqlsal:ﬁ:hmqrcm:mmcehﬁs (H%vesTHe.rferae:é.ypOermhﬂIIie@e:lon
of 3gtent of conjugates kept at 4C or stored 7 days at

3 dtt ermined on the super nat ant obt ai ned after
i ncubation with a-carrier protein antibodi es and
saturated amoni um sul fate, foll owed by a
centrifugation. An a-PS/a-PS ELI SA was used for the
guantification of free polysaccharide in the
supernatant. The absence of conjugate was al so
controlled by an a-carrier protein/ a-PS ELI SA.
Antigenicity: The antigenicity on the sane conjugates
was anal yzed in a sandw ch-type ELI SA wherein the
capture and the detection of antibodies were a-PS and
a-Protein respectively. Free protein content (%:
Unconjugated carrler proteln can be separated fromthe

. - . . — . Y
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Statistically significant and clinically rel evant
reduction by 33.6% of the overall AOM di sease burden
WS Leved with 11Pn-PD, irrespective of th
etlgﬁggzﬁktable 3). The ovesal | efficacy agaiﬁ§¥w§§§wwmmm5
epi sodes due to any of the 11 pneunobcoccal serotypes
contained in the 11Pn-PD vaccine was 57.6% (table 3).
Anot her inportant finding in the current study is the
35. 6% protection provided by the 11Pn-PD vacci ne
In afyag nst7 AOM caused dhowh e |neendad nand speaiff iiealdensed
35.3% protection provided by NTH ). This finding is of
le%rd%ﬁ%%aﬁe%ﬂgﬁﬁffq e 2RPWERS Hd'S sgaged of fig.
16 i BR0Ed @NCe Ofadia WFIHRIZARIAT iR HarRUHSS G AQY.I N
t he pneunococcal conjugate vaccine era.” In line with
t {1 vi.ded ' t -RD _ .
I R B o oM, T g i
thredd-tbinizeae Halilaaili e ttteerrbads trergrneasies ipo ltdwe aselc erd shown
._year of_ life. These findin are in _contrast with
10 801 oty SEHS 3 GO HEh I En@ i LS Fomasgier Ton
eldcvabentr Q%"Qﬁf&%atci@ﬂ =8 Imes, G,
in AOM 'epai&go es due to H. a;i%?Iauéwn%gS was eggggrr\%gl ,?ﬂ%%ts
of (Kt el @tPal/e @il Kilepit esmiglat lay evindeyesentts 23 of
[ | C epl t. | ear_.carrel.atio t ween
s R o SR TA &l SO e o " atd AR | body
modiedhet i@ g@ st itdhef icara iresa IRrzeieiby Rreaulid, netthethe
establ i shed, asﬁpost-prinary anti-PD I gG anti body .
24 PRIt $ T G GRS 5in SPPPRISH IPEEE RedS N IR tfe Rl Hegneitic
pofg@ﬂﬁﬁ'§Q§65LrQ@co@@&ﬁgeﬁée@&galhy tBENSRNE @%ectron
post-primary anti-PD |1 gG anti body fevePs measured I n
trapgPrePBhatciateds irhdti adevidl eped gandredstd eme cH MA@ in

. epi sod ing the effi fol | qus i 0d.., Ho ,
i R Rllg i e B aatl Gif GO 0B e Bl eod Bet ween

t he bi ol pgi cal_inpact, .of the vaccine and the
Thepfoeg%i m@ﬁ%:y tlfbeeegﬁlﬂqd-lﬁmtm%ﬁ&g%“@i ty, filg-j 48 the
stdteasenapheimassun dikatitdhe PD cayries ff ofeidyihieh
is highly conserved anong H. influenzae strains, has
weadonts9 utded 1l Gaussr go @bleaviss widh rdoediudatehat he
ectd. Inst Hi. f ect L seas
e s A 2 re A Sk CHacapnary A0tar- She T FagLo00
Gaudmt was of simlar magnitude for vacci ne serotype
pneunococd and H. influenzae (Figure 1). This
Neveatiidlieyws afhe ke atdsephar yageek icariicade 16f thHereby
i nfluenzae in the PD-conjugate vaccinees supports the
STHRAOITHERIR dP & diy ECOSHN6e #ilitlie toEf Bdudptipg magnetic
£1d1X G0N 932 MAGE] 1Y AGY Ashol ol B HERZARs ceven
the protective efficacy cou d ot be correlated to the
resanttiirRD iingGhiemalre tresparses ds aseasurfed .by 8ELI SA. I n
a follow ng experinent a chinchilla otitis nmedia node
Whewa s hes eck lwittilves erturnpatl ® ff tom isnbadbsairgmmaigaed ivwi theld
11 val ent fornul?tion of this exanmple or with the

th np .
Hs §61GAEERt LoatkFnEOB EXAhPI Bagnesee alsod Taplle rhanges
so &M CUHERLS thikeReYNdeihe tBRl #iRAQ! § 5 RdYER 181y strong
significant reduction of the percentage of anlngls
comgianedotittins tinedinedudrdds ot hegpesiicmiird dsetbm pesulting
e i g significant difference.beteen the 10 d
paﬁ%%g%hfgﬁfﬂﬁﬁ%ﬁ%g 5E6PS. 3FhiPE géﬁﬁn%?rgwé§cﬁﬁ§t%ﬁo$ﬁe
pattaQei Res shawe dnSififigl.ar opotreetriedly,t @ henduee 1pE@hgct i on
against otitis nmedia caused by non typeable H
i nfluenzae in this nodel.VB62169 Table 3 NP = Not
publ i shed, N = nunber of subjects in ATP efficacy
cohort, n = nunber of episodes 'Vacci ne pneunbcocca
serotypes: for 11Pn-PD = llserotypes, for Prevnar and
7v-OVWP = 7 serotypes MEF = M ddl e ear fluidExanple 4:
Sel ection of carrier protein for serotype 19F ELI SA
assay used The 22F inhibition ELI SA nethod was
essentially based on an assay proposed in 2001 by

S~ = -~ N T e
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booster in children prinmed wth 1ng 19F- PD, 3ng 19F- DT
or Prevnar (2ng 19F-C RM) (Total cohort) The

“ﬁgﬂﬁa§h5#pn of the different fornmulations is @gﬂﬁﬁﬂﬁgmmmws

rror!” Reference source gpt found. 4 Table

Percent age of subjects with anti body concentrations >

0.2 ng/m., OPA > 1:8 and GVCs/ GMI's agai nst 19F

pneunococci one nonth followi ng 11Pn-PD or Prevnar

booster in children prined with 1ng 19F- PD, 3ng 19F- DT
magnePrevhoeld 2ng dOFe @GR i(Tdattad moher tof R 0Th&auss,

hcon%)sition of . the different fornulations is provided

YAFhTE

ORY Ret ettty SHFEE Hfott fdind. 4 hapiréngs of about
25CeC£EE ATENOF s S 6 1S, Wi 1t dh AR DY GRRGRAk A oNS >
0.2 ng/nlL, OPA 1:8 and GMCs/ GMIs agai nst 19A
magimeuhdceekss one itth frolfion AP mdenaror waoceinnadni dig.

LoD, OF R LA B Hoe G ASE O

tréorasl eité adsun SLRr @evicdedsi.n Error' Reference source
not found 4Exanple 5: Adjuvant experinents in
InPfEg) i 70 ctle FOABES 'sHARAC AR kR iaMPRapegerinety 18h
pneunococcal 11-val ent pol ysaccharide conjugates in
AcePEek1y Fhesha: mnkeys Td optiomembatiaengspansaend b)
el icl | ne cal ,v ines _in the
o S R o i e iR o g o
f£igol 3G ex)c hardude t(iRS) oo asgatcr iwac cireswilBh a3agvelp is
ég'uvqyt Adj uvant  C - see below G oups of 5 elderly
pe] R (B A8 SFEArLIGITY) Anét € LrrfaitEsed
arta{ﬁi&ﬁ@&%'@ﬂ’ e Jde¥i At Aays 10, anch 278ar%%hné£)§hm>u9in
ei ther 11-val ent” PS conjugates adsorbed onto 315 ng o?
tapgey drhusl-ivalfant Retomgrudaess ddrigesd Wi shdAdj uvant
oy th vacci ne fornulatians, .th 1-val ent PS
ad(%:iotnjjcahga?lolé/s av\r}eafeacecé)c d%@gnﬁ:c?s d ot lkhg’e%éﬁ'lelegw%ﬁﬁ
resfyEytigad esc RSBy BS3t RD.orkRS4-<kRDa rPSagRRenkPS7 5£PD,
PSOV- PD, PS14- PD, PS18C-PD, PS19F-PD, PS23F-DT and
MaPEE-DP e RrackithedusbiliGhslarbedo0d8e ohobf Shaen himehio -
20 dose afe the | of h L r human
dose e;%ept(%o%%ggef%gfggj)Zgggﬁugggggqggcgﬁgﬁﬁg to
modfald tel B ciendi<tr forrsedex anyrlhe a4) evexoeptf i§9F 1Ras angdeent
cordi,ng tq the follow ng . CDAP process condition
to YR e A @A Yo AMg) MLOTOBtRE. SERGPAFTSRE ST ARt i
mad¥dfls il Mf, 172/ 3 aaEPAPrcoRsentiat pod 05 fet/S 1.
nmy/ ng PS, pHa=pHc=pHq 9.0/9.0/9.0 and a coupling tine
In HnHddy¥ R AtHe R EEL12A g6+ %Yl%ld%t%g(i_onary magnetic

. opsono-phagocytosis titres were dosed in sera
figlsl Ifecbgdmapndagf4a. mpgduilaPsagmeasngt Bocel¢ld which is

r j re.neasur l.ispat. fr.om. peripheral
re R B PRSI E Rb8sr afng S boBREPES o
use e rtenagitemn chelae ereladwit cAdirdwade €osi ghief meant by ion.

i.mproved the i mrunogenicity of 11-valent PS conjugates
5*“Vbﬂ§ﬁ§”€ﬁﬂj&§§?e§qﬁ ORDAFBOE iy SePUBr M IR6RkKEYS1CTRe Dut
carRli Bdidiant; renhareed ithe 1kaGsr %ﬁpg%%ﬂgr%a _as is

(Figure 1) and t'he opsono- phagocytosis anti body yltres
doneTéy supdr iTiposd ngas aloslo legppor tiegeetiicdénedédt hat t he

frequency of PS3-specific nenory B cells is increased
Acdprdimg use thofe Adjpwddnent ECE gige 2] Tabl etid4ionary

Conj.ugat.e .i munogeni ci.ty in el derly Rhesus nonkeys
maGERgS 1 b o REgGEy E0sPS (Per BEF PSToPes Pes PSS a
5 <8 5 <a 16 <a <8 <8 8 iai 64 49 64 42 37 169 64 <64
59 <8 S8 7 <8 <a <8 776 891 676 111 161 <S4B Cel
El i spot The principle of the assay relies on the fact
that nmenory B cells mature into plasma cells in vitro
follow ng cultivation with CpG for 5 days Tn vitro
generated anti gen-specific plasna cells can be easily
detected and therefore be enunerated using the B-cel
el i spot assay The nunber of specific plasm cells
mrrors the frequency of nmenory B cells at the onset

o a1 o o o,
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In the art of coating substrates by nmeans of a vacuum
deposition process sputtering i s known since |ong.
n electric field is applied between
“§g§%§9%g¥get cathode, withip a vacuun1chanber}qgwgggaﬁmmms
wor ki ng gas, normally a noble gas as e.g. Argon, is
inlet into the vacuum chanber. Sinplified, the working
gas is ionized by collision to formpositive noble gas
ions, which are accelerated by the addressed el ectric
cohtekd wowar fisgt he2 spBétesemgtisarfasel ofatheaddrgeingated
wherefrom t ar get terial is sputtered off into the
2Ty ARGOHTAL FospheRd drd HopBsinedd i dre e tote BRaided
a QREySHESYT abestabichaang 19, be1ceat edyRerl acinge 0k re
adding to the working gas a reacti've gas results in
previted enetigbl yasx berdgnacravait2e oh fdwerghagmtic
jacent _to the sputtering surfa and in substrate
e R T TR TE oSl Oh T Ot TSR Y | Ve i v
drespatderedgof§ tarper mmé eqiah . The reheati@nsnii ch are
freed by the gas ionizing process substantially

feEbPrIREEEC tRO PSR 0F hgPY oHt ikt i Bie TRtPSRriter innges
e [ ' iel

c<DARERSE: "B SE-SHOTIERLE) BORLYLIR S IRANER i

25 npgaeent that dnzgmponentcsledi 6 arreepergpendicdulleard are

the electric field lied to the t t hode. Th
2aERRRT cCb HRR PSHS 51 By STLIP SRR &Y el Sngiiar
podfdi bk oAl t1Re Csd £5 at 5 oo @sPeci A 19 ofhd he: 44 Wiia Mei ght

el ectrons | eading to an increased ionization rate of

magpet ast ol deirestmdl e fusand ath i relased Jsias ns
Lty in t ied nmagneti.c field. The

re%ﬁ?é&é %% P%a%lﬁ%ﬁaglaf?éel %Deg nrﬁcgdrql%ll aﬁgl Osnpuq}lecrk} nhgasi sbeen
explaihed impcaviesktbyw stiaptig. tive addressed magnetic

field, so as to result in a pattern of nagnetic field
Whén&esr Wi £fo afi tn ¢ pesd d hee sputd erd g sud iaaes eonel gerad

.1 n planes perpendicular to the sputtering surface and
f1gif therssioha ldonSivderaedsi Rider 8&tiven Ferpendi Easabees

r nes, C

ad%ﬁ??ﬂ?iﬁ%ﬁr@a@e%% ﬁné%?degs@g%%n t ﬁest Ir?rgasypebcet ive

definedsown wih ostedi Obgr¢ninmed dwifa tniegretd e fdead fib drienks .Thus,

This technjque is rically kn as _magnetron _
b T e B Paci S Het K G o Ridie ope it
of Imd@se of c BaNes iand /@ b Stdhdima s 10 padyed effecles

of such magnetic field and of the electric field,
al@ecihonziniacactll @ratEtinl diy dHridatianti sadmentinmdiong

| eqd; r d.00 £ Ly, i sed
tnd Rl GRELACTI g ] S e IR ey
diSfigrernt caentdywing rgasets rettee. din spiug.t @2 g veDuex st ltdze

ffect of_the. t | 1, f tic field Ii
A€ UTUALT T (e BBt P T PolFeE L I R P
madifetofd efb e | 8ty "eleddontdamel ithe §ffaddan dhe

_target is an increased sputter rate in the area
diffrigd By rrrdatfineindd@EsIrEe 3 eshdnd ridid cop estrapdd the
arputtering profile in the sputtering surface is often

called "race track". The generic problemwhich is
addr essed t.he sent inventiagn i hat whenever
o TG (A GHRATH " OB IS T3 FOMRRIE some
inwdregiorofad heersptitd i g girdiace] @f, 4.hev it gefe ¥ grRire
sputter eroded than others. Cearly, whenever a target
iIs locally nore sputter eroded than other areas,
target life is dictated by the tine at which the
target is consuned at the areas of increased erosion.
Therefore, uneven sputter erosion distribution al ong
the target significantly dictates the efficiency with
respect to the percentage of material which may be
exploited for sputter coating froma given target.
Further, a locally pronounced sputter erosion
deteriorates honogeneity of the deposition rate of

.. o . " . N
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pattern of magnetic field Iines further is
tunnel -l'i ke, nanely considered in the direction
WSl ful ar to the addressed planes. There is.q/ppo6/069995
superinposed a nodul ating mggnetic field to the
stationary magnetic field just adjacent at |east one
of the first and of the second stationary and
el ongat ed arrangenents of magnetic poles and al ong at
| east a predom nant part of the length extent of the
thadfiiesses bneoca? rangeapnte eém nilidonshidNian e speakay
lof t he sgutéering surfac&,g{ a target and_ use such
a §ﬁr?%p%o 1deHRANEE P @ ettt JFER" dt e igedetigt and under
a efkthiesatherel ornye mder spandidhe: syt el NG SHIBE& £
.as a geonetric plane or possibly a bent geonetric
figurface) o sfegardd ng anyiensddbali ndsewofin e schematic
j . sputtering surface as introduced t ar get
relﬁ%ﬁ%ﬁ%ﬁé %?I?a%ﬁg% n%Jh 3 ot ANt ES %c?%ﬁ F9<LbUt % rOafr
magnesionoeredibes’ aMbetieyest i speaK fgnadjacenrq R as
a stationary and el ongated arrangenent of nagnetic
WA Hot SAr GRS e dle? stAhd AP AHRY de@nttd ¢ P UET) Hésa
stROSHLL PP W eh: § S §H§§ﬁQQ}H%|E%n%E%§§%bH§ WBBa1anced as
addressed arrangenent than to the other or ot her's
schem i opal Ly asitowh dmgad sl wirnr@rgenenti (i r ofa nvegnretrent of
ol es. By. the.fact, that stationary magnetic field
mafﬁﬁl?*hl? Lt SSHESEE paft &7 O raGREtHe SPePdorPAsed
arténgeneiated Rygieans i1 ongated Alfangements of3 () an
naggetlc pol es which are stationary on ‘one hand the
aupherafyY JEFIRILHE thd smipgeatidedf pell@cestgbveiched by
i r ' I r ecti.ve net
R L TR £ I S NS R RS 5.
As vaorkimgt poi nd £ ftited dee Predthievoterndtand ddieraptiican 3,5 N

whogened to e§$lou% stationaril|ly measures to optim ze

etT PFTRIU TG ries Pt aAPet i ¥t e S damsriafy 02 and 7.
to SHd adat i BYaAfdiddanal d Ve SURETH MRASI D9 2edyBaM C
modul ating magnetic field to the working point field
ST e} ettt ndEneftid daistlank e vhe fdyat R8riar yiand

nent s .an i ncreasin xtent of the .
mo%%e%%%ﬁ %Iargbﬁagl%ﬁlcc %'elt FiTe’ compe tﬁ}eguﬁ’s?r &4 &e§ning
thd heurapittstdpgeg] sand aneciirsy acdd eiveth wdjraeert itlo tikad o,

addressed aqne stationary arrangenment. Thereby, the
29}t i T POl R AIP Govidnh S iqrara 1ansk
artdieymanat i o fi o t - shapedi:Rat t .neeg - not be
dynam cal Iif rlrﬁoﬁer%tglyc f&{jlg%v'e. I'n onlgﬂt@nt‘%gglﬁgn%%f t he
arpmtdesterdccording to the present invention the
addressed nodul ating is perfornmed tine- and
As |sodenan-adden dértwralpng Hehecatt dodast adhehet atuixdndmyy

and eloqgagid arrangenent, leading to wavel i ke

AL LA "G HE e SStratioifar St e a

prddarthes wmed N inddie addnessad ARG QRN | ses
movi ng a dynam c arrangenent of one or of alternate

styoldrdny afehdtdng e @it ¢, qfempanditdgl aollgs,

- gt ry.a ted.

eh LA LA g NS SO Yo RaB 008 Sisreny oo

thepalres sifattilmaroy ethdrglangeresd sare ngénsalt ¥ S pagae tik
direction of, noving. In a further enbodi nent the

POL&R e?scé"d”ﬁ{id’tﬂ I S AHFSEEs AN &n ar r angenent
of ferromagnetic shunt nenbers adjacent to,
perpendicularly to and/or along the at |east one
stationary and el ongated arrangenent of nagnetic
pol es, whereby the shunt nmenbers are nutually spaced
in direction of noving. Magnetic poles of both
polarities and ferronmagnetic shunt nenbers may be
conbi ned in one and the sane arrangenent which is
noved. In a further enbodi nent, which is especially
suited to be applied for nmagnetic field-enhanced
sputtering of the magnetron type, the nethod conprises

T . T
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The present invention is further directed on a
sputtering source which conprises at | east one sputter
“kggﬁ%ﬁnpﬂying a sputter surface, a first statiQiaEdo06069995
and el ongated arrangenent of; nagnetic pol es al ong sald)
target,a second stationary and el ongated arrangenent
of magnetic pol es di sposed nmutually spaced and al ong
said first stationary and el ongated arrangenent of
magneti c poles. At |least one of the first and of the
Clzéemsnd stationary and el ongated arrangenents of
magneti c poles is disposed beneath the sputtering
1. suhfasehodhef fridrsi f adrdsiacpnet Stefdtonaley Pt elongated
arrangenents commonly generate a stationary nmagnetic
SUPF B Y- AT ERP RSP pattern of magnetic field |ines
whi ch arc upon the sputtering surface as considered in
nagpepret f el ¢l eHen gt gt aroatd ncthesaddiradssledist one

[ f T t i s, furt.her
ST | PR A SRR S i et st
onpespetide cut argdto Hdiel raf dt esged g iane surfeesputHearaig
source further conprises a dynam c arrangenent of at
| east ¢0nge saCEhARAML: LN LMRINLY ﬂ%i%er [ sai
nagnetigﬁzoles mﬁfch fé drivingly ﬁ%@a e a fgggﬁglfgld
one of t$erfagstbiard Tofrsthes todciame rst atricordron gartekd
el ongat ed_arrangenents of neti ol es, Thereby, a
furt her WEIT Al T arig M of S5deBd Apark *econs
f er r omagneid Lorerpelrrs] andryatefd mmaneldemd &F myykeic
provi ded drivingly novabl e adj acent and al ong the

other ofP¥H% fi3id fHiptsesshdesioad eiaticasdy and

el ongat fﬁggp JIRANQL; .85, [

on the %%éﬁg of E;%ﬁhﬁﬁ%rlng%§%%§$§%§§%%éfﬁ%&%gﬁﬁ%
present spaamyd iaon) aleearlongs uper ioghesd rgda awwdwaatt pge
magnetic field to the stationary nmagnetic field may

addi ti ondt§5F He b&é}efa&ﬁhﬁ&%jsﬁ&éﬁe%?@ StdRcsry SRed
first anghoft they sReUHl SRidioany, and eiongated
arrangenents of nagnetic poles. Neverthel ess, one

modul at i 3 aERTAN S fdaaimpees iddeead tafide ¢t stieltd onary
station Qgg td.cfield. t i.all Qng _ane of_.

t he add?%% e Qfﬁé%ﬂg%ﬁwggcgﬁé-ﬁgéﬁﬁgﬁgfﬁlgﬁ neticifield
el ongat eldi rars avtgettentss aofcimgreiove pelies.sulhifaar as
enbodi ment of the sputtering source according to the
present FHVERSISGT tife T & BYRAFSc PRIPERGEmAe L §0
dri vi nglas mpouabl @ Rdj3centuiRe -QN& Ol s delest 1and
second stationary and el ongated arrangenents of

magnet i ¢lips adsl caandpepmepetidivd@irartioy saddl grl.aalesng t he

just addressed one arrangenent. Thereby, nodul ati on of
the séatdupwriynpgtrgmef i=C niddellc tiayy he gperfier Fed1dntd said
wavel i ke manner tinme- and | ocation-dependent al ong the
addr essed-BrETSIA MGaRF 1and 16ilengaegcatr ange véntad
magnet | & HAleSnd b ONGeMAlARNG (ol hE SPULLe LG 5ot ed
source according to the i nvention the source conprlges

a third sstratniogsmenyt sand glagmgdtied palesngenertlooty at least
magneti ¢ pal es, .whereby the secgond stationary and

el ongat &d P41 Fﬁ@ﬁ@ﬁtp%§td9§;§§é§ REEWSER HERE ALY §0d

and t he din telatirenaiemand .el ongat ed arrangenents

and beneath the sputtering surface. The one stationary
and el ongat ed arrangenent of nagnetic poles to which

the dynami c arrangenent is adjacent to is the second
stationary arrangenent of magnetic poles. In one

enbodi nent of the source according to the present
invention the stationary magnetic field is stronger

than a magnetic field which is generated with at | east

a part of said magnetic poles of the dynamc

arrangenent considered at a common | ocus al ong and

adj acent the one stationary and el ongat ed arrangenent

of magnetic poles to which the dynam c arrangenent is
associated.In a further enbodi mrent of the source the
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The invention shall now further be explai ned by neans
of exanples and respective figures. The figures show
Wd So7drdigSchemati ¢ perspectivic view of a mMagnglyppr06/069995

arrangenent as provi ded at source according to %%e
present invention and according to the nethod of this
i nvention, for explaining the generic approach of the
present invention; Fig. 2 still schematically, a
stationary magnetic field and the nodul ati on thereof

2. aShexpéohov@dobycdiem pr esemtpt imdend iy £ ding.ng3 sever t he
éife axis, nodul ation of the statiaonary magnetic field

MOQRL AL Hdh kit fig? pﬂwth%ﬁ it g #s A 9t geng srid at

LedBONShe a6¢ AN0GHRIN A Mo ahRid etk WBMEl de Jindulialion 0f
the stationary nmagnetic field and as exploited I n one

waeerbblie neainef aheneotrick arel amtdnarerecdor ding to the
present invention; Fig. 5 schematically, a part of a

3. nblghetehodngenem of tdlains ristorehodiarditrmding said
npgulatiqg the.stationgé{ magnetic field according to

MOYHE pHEE ent R b gV Y. 2B H AT & 619 ©

aleah 9y poLdhady Aladdid pMitdy asrcand enodiamntcabiriy
real i zing the nodulation of the stationary magnetic

tofardlfoasa bIng hea st extented sivernd aitatiipnaryi mngl elongated

ar%&g&%ﬁ&% al %qu{r%tﬁjtncalé%questo that of the fig. 5 and 6

ird enbo nodul ati ng the stationary

petic field accordi to th resent i nvention;,
4. Eﬁges.m%&?%é 1?)93%? Ioﬁ'd ncqrgae]ﬁ?sesle%dgt%'or?sel} © TEHA% g o
modinsei 0 ddi@ofigind Mdvihg drhree-drigddter ebodi ments
of nndulatig%%the stationigx magnetic field according
Le R PRHE Py 6S MU SIS aifcent 49 a pesPspedrintipely to
i.c.repr tiatd , ' for reali zing
G b S at orary e B T A d s S ST e eas
arembpehierentst ofadries ipr ggdrets,i meant inenberisgbelizdg mutually
realizing nmodul ati on of, a stationary nmagnetic field
=D, it Gt B bhe oo AL 6h 11 5. 13 i a
gnetron-type pattern according to enbodi nents of the
- TRMTERE Fig O3 thé lensuilméit fof firgher2 opprd gt ng
prdPaiH o 'a[‘gjhisﬂ"épv!ﬁ}g:itd?leargﬁ%ﬁé 1% Jfalr@ldt %@%‘gn ement of
stationary magnetic field, Fig. l4a) to d) Dgpartlng
madnegmarrerrfodisEn sscoodisig ttionfeny. akZangesent being

. devel opnent _.of magnetjc..field and,sputter erosion
1 R BT s SR S Fishy el P B S moaara Prg
eldrimtsddtd oraigenagietdne Heeleditas ofi of isputtd raegokdirfdce,
to the present invention;Fig. 15 at the enbodi nent
salhfH P Fing cortitd nesAid Ayderediley grgpiceataltengnd
Wt terd rf t I g~ o
L R oy oaner e ogsigs Yot s
magresule inwglamgnetic field as exploited in sonme
enbodi ments of the present invention for nodul ating
6. tThee stetthic@harfy cregret icd &fined d; tlel ¢, Lbmblre siasgul ting
areas of higher plasnma density upon a sputtering
SSISRGAS SAISEE US4 AR SO SR SR PG SRR 1 G116 to be
stddriye rl & rh %Qﬁ's'f%mioﬁ%gg HalheleQ of ifde 142 in top view
using a drumas shown in fig. 16 with resulting noving
7. GRELIANdA RS JHICR A e Shl hoar ¥ MROARLLGshLel d 1S
relatively low conpared w ththe mddul ating nggnetlc
selfdad]ichpfs ailte sopeminEiogedl hodulatiepr esenkaticofiisildi kar be
to that of fig. 18, the snakeli ke noving electron trap
which results at the enbodi nent of fig. 18 if, in
opposition thereto, the stationary magnetic field is
relatively strong conpared with the nodul ating
magnetic field of the drum Fig. 20 in a
representation in analogy to that of fig. 14, two
enbodi nrents with nultiple targets and nultiple
nodul ati ons per target according to the present
invention; Fig. 21 a further enbodi nent of the present
i nvention which makes use of ferromagnetic nenbers

o, . - oy g e - - N 1



10

15

20

25

stationary magnetic field H3 inpinging on the nmagnetic
poles of the polarity S as of the arrangenent 5 of
wd 07/%nngﬁxccording to the invention and as shoyyfisho06/069995
f1g. schematical ly and enkarged, the stationary
magnetic field H3 has nmagnetic field conmponents H3x
parallel to the sputtering surface 3 as well as
conmponents HSz perpendicular to the sputtering surface
3 . According to the invention there is applied
we g acehen t 93 idhes 53 at ¢ omay ymagnk el onfyiast el idr riangenent
neti.c_poles a nodul ati ng magnetic field Hm which
sué%%fﬁg??%%-ngying magnetic field conmponent H x (t).
e to the superposifion of the stationary magnetic
8. ﬁ*%? Lo © %r%ﬁ“t |t 2T the S plrt (%3 g 19\ rseded
modriBXa @y Afiadrer £ N ved yéa%ﬁmergrd#%iq{g & rum
nodul ati ng nagnetic field Hnthe Tesulting magnetic
rofa gl ¢ onporean pered |adi aenthe sputd exliony swifdaee deast

[ S.ifi Y [ too.In fig. 3 there is sha ver .t he
ong P T 8 R i B TR S R endry hating
at negnet | end ied b disn ast aawardd 919 Pl e Vil uesrigragnet i c

field and the nodul ati ng conponent H x (t) of magnetic
MR I S ?%%nﬂ@i@&ﬁﬁ?F%ﬁuﬂéﬁﬁﬁﬂtion result magnetic field

H(t). Thus, the stationary magnetic field H3, arcing
9. fymrenter e rafngehsiit 87t itch @ agdcomd berienss aar laverl

[ e .3 e, target 1 , may be said
pa%ﬁg%r?}%}%&%dr n%hezgm%fia}cneg Og‘:]:)istr]atqdrraog:ne ic field on which

t l.at i ng. ti nevari abl.e gnetic field Hnis . .
104 uhﬁqg)eérrﬁrgrrep%ohsoedd o'Sllfdjoanceenq 0 Hn g:ﬁ’g %’héh&ﬂ?bé’t LCYrENY
at dreh sl angatied groangepRited Rfe MREIRI ¢ HROIRSer, said

according to fug. 1. As shown in fig. 1 in dashed
ONg | HAL 1HEP Lt ATID rdr I t5 1 NS THB afapagingd dse poles

Jmayl at VoA sf ot tSHREY i lati
e wagﬁt i%?%%ﬁﬂé?%iﬁl cgﬁi toqgn gfgﬁbq%%§t82@§%§argets.
st-af i Q e rrangenent, of netic .
11'p3?%%, ;1¥“€?gﬁ%%ﬁgqgi‘§ﬁ§%ﬁ ﬁn%ﬂ gp’nggg Si'n “FE¥ReF 9
fldtjtrmshlrign srmd'ases’ump'mﬁiatﬂypmagirﬁtfﬂog.fi4altoh§brye rde‘én%hg)\m al n
an enl arged, representati on the one stationary an
Staéﬂlgﬂ{baa‘iye%% F;ﬁ’@léi‘?érﬁd S IFRIAEGITES © fpSlegcddicackirles
arrMigdl N ald oM dRINLIC £fiiveld 3 s3SI u'sg.ta%qomé ry
t he nodul ati ng nmagnetic field Hn. In this enbodi ment
and ted ansdlast isorr sadjeasentts ©of megmettiic polles,SwithSaipole

i rect lated with t
el ATy B o PR R st as o L er

H (t al o t he t ent, of _arr angenent which | |
12'pﬁgﬁh§§¥%§x4fﬂgcﬁl e?i@&mﬁié.tg ﬂﬁer USRS R0 R A S 1RY
flaan eiilngy ged J epreseaati aRgnkhe 08 cSlablonaLy sape

el ongat ed arrangenent of magnetic polesS according to
statiignary anke cdioy defte dd ausleaareahs oépregant icaslivhéys

I [ r floures, ti i_po
e Pt P ERT ey 55 ST RS kE-PuBlatR ve
be tareregn geren tt$.1 rh e ndb dulcathion g teadoebiry binel ¢ 1Mmgated

according tqg the figures. 1 to 3 is realized by noving
afﬁ%ﬂ%&%ﬁ@&% 8&6@@&?@§qFoppﬁgsarW&%hvd}pﬁﬂeaﬁﬁéﬁgenent of

sub¥RGMRTIAQ 180l adicacent sha dRdeakBnNg tiResBlfterin
stationary arrangenent. As further shown in fig. g t he

surd@§®ri ¢ arrangenent 9 in this enbodi nent provides for
magneti c poles interacting with magnetic poles of the
stationary arrangenment 5 of equal polarity. If nore
than one magnetic pole is provided al ong arrangenent 9
as shown in fig. 5, the equal nagnetic poles al ong
the extent of the dynam c arrangenent 9 are nutually
spaced. By drivingly noving the dynam c arrangenent 9
adj acent to and along the stationary and el ongated
arrangenent 5 the stationary nagnetic field (not shown
infig. 5) is nodulated at each of the magnetic poles
of the stationary and el ongated arrangenent 5 .

o, o o S o "



drum 13 which are here in fact noved towards and from
the arrangenent 5 , along the x axis. Fig. 9 shows an
whei t simlar to that of fig. 8 in an eq
rep?gggﬁ ation. The differegge between the enbl@ﬁlﬁlgrq?m@”s
of fig. 8 and that of fig. 9 is that the drum 13a in
t he enbodi nent of fig. 9 has dipole nenbers 15 which
are arranged al ong drum 13a wi th magnetic di pol es of
alternating polarity. By this enbodi nent a nodul ati on
13subsspnt tatlyg esuatdy ¢anpiidias: achi eved by t he
enbodi nent of fig. 7 is realized. Neverthel ess and
from g copsigdigt i onal snol tdr of s MW HBAlHF A 1 9B ring
means of a drivingly rotatable drumas of” the
enbodi negerfcdig. 9 is highly advant ageous conpar ed
with realization by neans of a linearly noved
arrangengntiast ot dd onary Wid oy QN dd@ingement of
enbodi nents according to the figs. 5 - 7 it has to be
enphasi ZBRHakC thel $eraftinexdaift Girdde respective
dynam c arrangenents 9 , 9a and 9b respectively needs
by noenmemnsedmndgtad t tanatic herddengidhgadeentaafaridegent of
stati ong_irlr%/ and, el ongated arrangenents 5 . Thus, with
an eye dif{He" PNt S T F9Y. N Uid Y6 SHRE Sy fAA ¢
and el onggd @df@nﬁﬁﬁ@@tsﬂwi&%ﬂf%ﬁﬁ%ﬂ&%%‘%@&f' se
just one nenber defining for one nagnetic polarity. In
t he enbodivargersin iqf rMaarwt laddrelssed dtengtdsthenebef

reduced to. compri.se just.a pair_of oppaqsit.e polarit
pol e pi eécaelsc.? J{]‘gr%tl ga}r{élj(f)]; hserled'issecs oq[/)vnsocaatﬁ?f{) ar and
enmbodi nesitorsjaiddarataridwsmas showyrdt e dlicd bR ianrd
9 . The djfference of the enbodi ment according to fig.

10 to t HOSBPDIEY heFIRP LB S PR tqana el rdfigsst e sald
menbers A rangsd ,%]:g, ri\v ngl tat abl e
drum 13bt11f5roﬁf garr?n{ a scr evv-aét r eaéd{k\eﬁﬁﬁeé%del%%%gra%aeﬁ ern

of magnetimarprdmesstal armgddrel yexdesraradfindy msk3rionary

Ther eby, nodul ation of .the stationary magnetic field.,
B o TEE dud AT G SR pradisg e Field
consi derechdd amiaie i podE dEn B ilo de texing This

results in a wave-li ke propagation of nodul ation as
was addr8ssErs roomnsddsiiah hesmmestgaiverilanssy. 4

i pol o TR TS i th T A Redor e iR Ene

rel ati ve wmgul-dri posidrisordeofed hien di phlreardrders Wit h

respect to axis A., be selected freely to result
in a hu&e%@C%aWQMM%H on patterns to

be exploited. Up to now we have specifically addressed
di f f ePerit BifiFgdi dreitrafgsmandd yfatdtng sasé sinat icdnaspgced

magnetic, fi f .fi0. ar . was , .

al r eady aégdaﬁegfsee%%q%eg%ﬁrtﬁn(’gimﬁ%geéc%cgrnéﬁﬁﬁggtnﬁetlc poles
present dmiveiniglon naskdre adviadeage drikato ft ke ist atiireramnd
magnetic field may be tailored with respect to shape

and st r TN FdETeMISRY PG StV Lo IBte@ Nesaenas R

magnet i GgufdRld HPo1dd 9. 11 shows in a representation
in analogy to that of fig. 1 an enbodi nent of the

f ' ' reat , i fical .
L ary b e SR Sl Ereiemept of ac
leapt ianematadgreetriamafgned td. occ arguarears 2 ndS fparaaineeli o potllke

sputtering surface.. The stationary and el ongate

oo SR eI e PR s T s GeRreres ey to
exanple, in opposite direction conpared with the
arrangenent 7 of fig. 1 . This is purely an exanpl e,
t he addressed pol ari zati on coul d be nmade exactly as
shown in fig. 1 . There is again provided a first
stationary and el ongated arrangenent of magnetic poles
5a which is spaced fromthe (not shown) target with
the sputtering surface. The arrangenents 5 and 7a are
bri dged by a ferromagnetic bridging nenber 17 which is
provided in fact also in all other enbodi nents as of

A a AN o, . " oy g
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12 with no nodul ation of the stationary nagnetic field
HSi , HSr and with the resulting erosion profile in
ering surface 3 and especially the ar
“%ﬂgm?gﬁ%#%ring surface which,is not eroded. H{?b@gﬁ&mmmws

(a) to (d) shows the enbodinent of fig. 13 with the
nmodul ation unit realized by drum 13 or 13a or 13b of
the fig. 8 to 10. Thereby, the specific figs. 14a to
14d show the tine variation of the nmagnetic field
andésul eilagof sehfisaper pbstaionfbfst hendt s¢comdrytationary
i.c.fiel as of fig. 13 with the nodul ating
anﬁ?%ﬁébﬁ%tFFeFgrgﬁgagﬁgﬁgt%g %?%%%b?iﬁ?ﬁ%Ty rotating
dr 13, 13a, 13b. The drumwi th_ the gnetic dipole
15 PRaPR4TER PE PREr Bby PLRMIEALByoF eLhact IURr S0t o
thcilr@clstwrt&@nakpeshaogléﬁgﬁé@péﬁﬁm%&hé&@ dB)mdbhetic
representation (d) . There are further shown the
Podegsi 6alPr 6£FPRS Phabhehady ane ¢l emyposdtiorngement
d r e | at ] hpft of _the.. .
R s e T SR R TR U
thilrdasnessoneagoasdoal ynfeved ed er engenanndesisd aseneath
i,ntroduced.in fig. 14. During sputtering and
sadfuFPBFLEbAP PG DF2BRe B7LioPRS { HEH: UTRF BODRES ot ban9dHeed
ardEHBLEndr bYi AGhYef OL b & tle Wi }Bé‘ifi’? CONEd Al c g WL able
angul ar speed wi Instead or additionally to the
16TRGRE! L6udLpobe JRObSES.ALiAnded Along Lhe faupl v
drum according to one of the enbodi nents according to
sthtgon8ry BagnelOcf £ie¢bidmgnestrompt ertiladn ne moegrse iy tieeld

rode d ag t he grunl Whenever _the, drumis realized,
9o B8 P4L 500U LRI At | HRE° RCROPHF gP T P11 AR HorRo dte of
salb9dyABmikNa 0L §ERSE MeBbn & N PuMIDEF Ofcdiidls Qi tde
thread-1ike, helical pattern along the extent of the
algpgnpagdbadiaeentigaidoone arativkyey andiriondierdby,
ar%géﬁgﬁgéggﬁgsT%§$%§§€i%gfegagnets arranged al ong the

nary' and el ongated arrangenents

of ghetic pole 5ai and. 5ar mnjmzed. A s may, be
17Se£ﬁ3f?8lﬁ1r?? o 127% o 4C]r?‘lllf“?12{$e%%21cﬂ ot s
sthbebRratg neghézed PRENEtIONwdyRe: tRgNe] igadd& & field
enhanced sputtering, by respectively closing the
geppERERBNVEFRPA T ol PrRdlt bY @%tt%n%@lcﬁ/iwwltférﬁpkﬁs of
TAg L e
S e R R e B e
alony bedadfistent asziod ddmg ¢ toat hengorwcessigilprigaesd or
sgutter-goaéin one, nor e. t hanone substrate
2rErieftanect I@ggﬁ%%l?é@%}%ﬁion speed w becones only
critical if th roqgésing_tine is bel ow the revol ving
18 5efRBSOECS sogr Dsel THAPRT ot mrt! {eaddibiynamic
arBENGEAENF YO ] ONSy by ARGy A 13D Pero P0aess Jd® an
in order to achieve a good uniformty of
axspuarnercorposs ity Tatirern At el betseamndt omd iaf
4d_ a angl e of rotation of. drum 13b the
fe%ﬁ%ﬁ% ?%t%?erfeéﬁp%%sesaq%(ﬁdo{ hnéa?rhesttja%tposlpﬁﬁt ering
ergsion profile on the sputtering surface 3 ar
1941 PRer EATTCT 105 TERAT vithg TR 01T PR i & el
patht §oh esrofind henStal £Nad Yoardangemmpt s of magnetic
poles, the left-hand and ri ght-hand erosion profiles
are symmetrical, but still different conpared with
sputtering wthout nodul ation as of fig. 13. Any other
angle of the revolving dipole results in a smaller or
| arger lateral shift of the magnetic field pattern
just adjacent to the two stationary and el ongat ed
arrangenents of nmagnetic poles and of the erosion
profiles to the left and to the right. Any unsputtered
area F whereupon sputter material is redeposited
substantially di sappears. A resulting overall erosion
profile is shown in fig. 15. In fig. 16 there is
schematically shown in nore details an enbodi nent of

o r " A~ —— o s o r "
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Such material does not generate its own magnetic
field, but can nodify existing magnetic fields in a
[ MW y as is done by superinposing a nod

“?%Egﬂglg |lgi’£i el d. According t(l?gthe enbodi ment o;il(?lf/%%%%”%
the stationary magnetic field is generated as has been
expl ained incontext with fig. 12. Between the
stationary and el ongated arrangenents 5ai and 5ar of
magnetic pole there is provided a drivingly rotatable

20dr Uhe18curcal oAgone unf 18 ttherE3 are J* oviaen: rsidialdty

le§§£eF9in9 barg Zg.of feérona netii n@ieri | arranged
equal "o The®df pot 8RCATC t A& raepetti V& dt ofSFi.CTE
st&0idfaryhendr 4MASEE & @VHL ¥ESgde et f&f monetd Gopale
shoe 27 by which the one-polarity poles of magnets 29
regtdlipg Pé%%ﬂr}t%hlsy Paleveet r et | ke dHy SEYO5 R -
that magnetic poles (S) whenever such bars are
2l adfheeppurect e ot ecShoka s 1h depthdermyponifsitrfe a
posS|t | f_the bars 25 nodul ati on . of the
s B P g e 2 e e ST | B i e goles
alohghandiegstiserieat i zessvesyi @i ity 4rd thel droedaatd on
whi ch has been_explained in context with fig. 14.
Styhenedey %%?f%%%%t%d%lfﬁm%@m%?t% et diadn yoles,
i Gefi i . Of ' dr
R Bect d 2058 Up T o Gl ong Se e e
saseégsent senbyg beudedicaedahy adyaterdi fferant edudat i sensl

are gerforneﬂ. Thus, whenever nmaki ng use of
SPY Y REHY | K& hets cal patterns, 'be it of nmagnetic poles
5 and/ or of fe rqg$ etj c nenber surfaces al ong the
25Ut fAgEROE The™ %twoﬁ#ﬁ?@erﬁe%rﬂ%ﬂ%wq he
drum different thread pitches nmay be applied, even
di f f erenterevat vigge speeust it cfidld firg.a 22 dsmee

I h f d Qui d ith hel.i cal
part o1 BFC RAGRETTE Pbl b AR et ai s HE T of

pat t er nsmageeth & fies esy, | Fotu gt s hethes egmNtsy alargy
the extent of the drum Wen | ooking back and havi ng
under st 0oEHF he present invention as generically
explained e.g. with the help ofthe figures 1 to 9 it
23 Rt kedno ¥ Heanu i stuniviehtd tonl arlt also Sreltdersiaderted
di ent_point of view and under a further
Su%é%%% } $§?% alf be expl ained with the help of fig
23 (a) to fig. 23 (¢). Fig. 23 (a) shows in a
&c +E ¢ eprelrntanaed et et-CaRT ek gRd @ at Least
ar r Y eIBid s Hle MBANL G DAUSS D pang M Rmprising at
stationary magnetic field as was addressed to now.
Accralithene spukte3 Yangatherastiatd enapu regrietd o Jrhifelcdt,
H3 s égNrollably unbal anced as schematically shown
by app yl%g an auxiliary arrangenent of nagnetic poles
5a adjacent to the stationary and el ongated .
Ar reyeMEnt N2 rfagifetyar piele dnamne tace dridilisy aro il 23
(c) Il ar Ve Nt 73, | (eAVAl j acent
Lo The St Thriry and S ononiey ShirokERt s
magnetargpoires & magmnet fanotliaon aofd tehesaespeattiatd onary
magnetic polarities S, N which are presented by the
R o YA S g BN 7 S A e Steakion 4
magfetd€ dielgbddhd ha addimssedirst allgnaiedmanehHgenent s
field H3 as of fig. 23 (a) is nodulatingly unbal anced,
t hérbyg sHramgiate Midig ol weidafich g richenaupdengs Hgedther
and arcing stationary magnetic field H3 adjacent to
the nono-polarity stationary and el ongated arrangenent
of magnetic poles, according to fig. 23 arrangenent 5
A s schematically shown by the control C of the
auxi liary arrangenent of nagnetic poles, so as to
alternatively present alternative nagnetic poles to
the addressed stationary and el ongated arrangenent 5
of magnetic poles, the stationary magnetic field His
nodul at ed adj acent to the one stationary and el ongated
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nodul ati ng magnetic field conprising: providing a drum
rot at abl e about an axis adjacent to and al ong said at

“ﬁﬁﬁﬁ”ﬁﬂg g stationary and el ongated arrangenent,. fﬁ%ﬁkwm&mﬁ
r avin e

g at | east one pa?;ern of at | east on
ferromagneti c nmenbers and of magnetic poles. 9 . The
nmet hod of claim8 , said pattern being a helica
pattern around the surface of said drum 10. The

nmet hod of one of clainms 1 to 9 , thereby providing at
| eaztd taio teagyetonai Yposedf dndesi daitdemttierisai d

one_stationar el on ed arran e nt of magnhetic

pol BS" 1&<T di T E%“id%%ﬁ%ﬁt%hé G5t Tt 4®ast two

t argedisgatldd Jﬂn@ﬂ@émmcmmy Qjeaié@tllﬁgo alo,

further conprising flattening said stationary nmagnetic

f 1 P byO TSI GE 1 I DHhrA G ¢ IR of magnetic
ar r angeent,, dég JRGIEt aomqlogesﬁbaowea%%%dd Al gé%caendas

bet ween sal irst an secon ati onar ongat ed

arrewmﬁaﬂﬂﬁeﬂ(ﬁnrﬂgﬂﬁﬂaunqﬂﬂpﬁanemtﬁ@nﬁqﬂdu@uakQSto said
subst tlau%¥ paraIIeI and beneat h sald surface. 12.

The® TEBFIGered figy phgtirection

CoquﬁﬁéﬂﬂhédﬁggfﬂurghfguéhéﬁéglOnary magnetic field

by means of statlonary and elongated arrangenents of
etlic rraqg;d al on het ween sai d f.irst

%%tc%ongL dy ber} V\a/elean sal I %rds Ad BeddnhFegnetic

st att i gndiryn andthahongaitred rerngeneicef tmgnRetlictist one
pol es, with dipole axes substantially parallel to and
r%%tﬁrﬁléhufdt%ijmatféﬂr iHy SAUrG &&Cones SR tdmaer iang!
so SOy s o Jdarget having
a ;E{)lﬁttﬁ% ering sur aceél?énéaseﬁst ste}&lgo Z{y Sgn
el ongated arrangenent of nagnetic poles along said
target, a second stationary and el ongated arrangenent
of magnetic pol es, disposed nmutually spaced and al ong
said first stationary and el ongated arrangenent of
magnetic poles; at |east one of said first and of said
second stationary and el ongated arrangenents of
magneti ¢ pol es bei ng di sposed beneath said sputtering
surface, said first and second stationary and
el ongated arrangenents conmonly generating a
stationary magnetic field having a pattern of magnetic
field lines which is arcing upon said sputtering
surface as considered in respective pl anes
per pendi cul ar to said sputtering surface and
tunnel -1i ke considered in a direction perpendicular to
said planes, a dynam c arrangenent of at |east one of
spaced apart ferromagnetic nmenbers and of magnetic
pol es drivingly novabl e adjacent one of said first and
second stationary and el ongated arrangenents of
magneti c poles. 14. The source of claim 13, said
dynam c arrangenent of at |east one of ferromagnetic
menbers and of magnetic poles being drivingly novabl e
adj acent to and perpendicul arly toand/or al ong said
one of said first and second stationary and el ongat ed
arrangements of magnetic poles. 15. The source of one
of clainms 13 or 14, conprising a third stationary and
el ongat ed arrangenent of nagnetic poles, said second
stationary and el ongated arrangenent being di sposed
bet ween and distant fromsaid first and said third
stationary and el ongated arrangenents and beneath said
sputtering surface, said one stationary and el ongat ed
arrangenent of magnetic pol es being said second one.
16. The source of one of clains 13 to 15, wherein said
stationary magnetic field is stronger than a magnetic
field generated with at |east a part of said nagnetic
pol es of said dynam c arrangenent, considered at a
common | ocus al ong and adj acent said one stationary
and elongated arrangenent of nagnetlc poles 17. The
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