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New adj uvants on the basis of Bisacyl oxypropylcysteine

conjugates and derivatives and their uses in
wopbavoseseut i cal conpositions Field of the pre®emiEP2006/011182

invention The present invention relates to new

adj uvants of the Bisacyl oxypropyl cysteine type and the

uses in pharnmaceutical conpositions, |like in vaccines.

New |ddjﬂ%hlsCLdrﬁrthet hrasis eefirmslanyhntymbpylcystdm rcomjugates and
onpounds useful as adjuvants and/ or i nmpunonodul at ors

denvmveiaaaﬂrwpgcﬁe,s Hhﬂhafm?ﬁeﬂﬁﬁéh??@%‘é%%u on in the

treatnment of infectious diseases, inflammtory

di seases, autoi mune di seases, tunours, allergies as
Field ofthe preséntinvéstiarontrol of fertility in human or

ani mal popul ati ons. The conpounds are particularly

useful not only as systemi c, but preferably as nucosal

t

The FEAANIEnic KL Gon LORVAPAPE! HTBIELISpIpYdyBtane type

and tbenm:&s in cpmrmaaeumaiumposﬁm@su likee i i v@ccinese dni padicular, the
t he, maj or. _cause o

presefl TR PEVHRY ngeror CameREPASorSHWY (85 iyt andior

immuR6fdduldiodser ‘ﬁ%dﬁ&l@cﬁfb‘hmﬁ@f ther8péatit Vadvinatio inCtheatsatment of
agents are directly responsible for at |east 15% of

infectipa® disgasess inflammatesy digeases cautoinamyae diseasasd tumourse allergies

oo A RY Pl A PSP, B compouncs

are pdrtiediarliyansefull ndtesily Gisssylitemis dsut preferdlsly dy glicpsal adjuvants. In
expensive in terns of health-assocjated cgsts of

add't'?fh-fﬂtq wwpneml%tearﬁ@ Ity Lsesnapaciivetingredients ifopRarmaceutical
compé& hain strategies used to prevent infectious
I seases are therapy and prophyl axis. Vaccination has
becone the nost cost-effective neasure to prevent
i nfections. However, there are still many di seases for
cLnes. ate not yet avail able or the avail able

Backg%&:.g?q]gi?lg?én YR ®npl etely satisfactory due to | ow

efficacy, high reactogenicity, poor stability and/or
hi gh costs. Thus, there is still an urgent need for

Infectivushdisessesndre ther majst case ofemoklsigity tahdt imerthlity; acbatinting for a
vacci nes have traditjonall

d f
third Qi BRIAAIRS S PRPWCI DRI 8RB ear dlockidilipmdnfegiious agents
are dirdttRe-spbhRgbld RsYatile8stth 59, 8f RAWEEdHters Ohd 18y BI¥® seem to be

involved in the pathophysiology of several chronic diseases (e.g. inflammatory,
vascular and degenerative diseases). Traditional infectious diseases are also highly
expensive in terms of health-associated costs of infected patients and loss in

productivity at work.

The main strategies used to prevent infectious diseases are therapy and prophylaxis.
Vaccination has become the most cost-effective measure to prevent infections.
However, there are still many diseases for which vaccines are not yet available or the
available vaccines are not completely satisfactory due to low efficacy, high
reactogenicity, poor stability and/or high costs. Thus, there is still an urgent need for

both new and improved vaccines.
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I mmunot herapy of transm ssible diseases (e.g. viral
hepatitis, Helicobacter pylori infections, herpes
wOoRvnes993mf ecti ons, etc.). In addition, vacci n@STERR006H11182

used for the imrune-therapy or imune-prophylaxis of

aut oi mune di seases, inflandatory di seases, tunours,

allergies and for the control of fertility in human
DespltmdihwrfaatnthailqumHSahamlstradlﬂorMVt beean asedt fos thaspmphylax's of
to require C|ta|on

mfechgﬁg-d& %e%gﬂ%ee m'dgp&o %hqetﬁﬁey are Ia % atqpé(verful tool for the

|mmuh@ﬂh@ﬁ@b&ﬁtdet?arﬁérﬁrsbrblé\/Qﬁﬁeaé@‘se@ Pouﬁraﬂlrﬁ#ﬁ%% Meticobacter pylori
either restricted to the mucosal nenbranes or the

infectignsohetpes digestirfestions,: eict)r dmadditiane vasches ean inggusee for the

o G4l 85, PopbE S RBETRAE] ot ATRIRe inddieg, inammator

disea$&s; Aunivire s allergts BAd IR PR TONEB| of fedilityt |nOf1uman and/or animal
vacci nation, thereby blocking both infection (i.

populalionsmi inaPRBieHIatn dhai lsh spplieatian seemis tcrrrﬁgurfﬁytheeguplfatlon of
efﬁcnepggﬁdﬁgéfi EBh%é?g I?I%(/glgéf'ctg?iron g?:%gvé faget i on,

era | Seases for
whi ch humans are the only reservoirs (i.e. blocking
transm ssjon to susceﬁtlble host

Most pfeetious Ais8asesi Are edhen r@%@&teﬁei‘g e rf“yceﬁalnmemranes or the
etlolo%%@& ﬁe%ﬂpﬂf‘ﬁﬁﬁsn‘tﬁ‘@rrﬁ@@os‘éaﬂﬁhr'i‘%gthé‘%r St ?ggﬁbt?é iRfection.

route mmc the I nmune response e
Therefareyiitals dasieatleotosobtain et drdych Systemlc,cbuhtalsmaomm mucosal

immudE Te3bon TR foar: o Spctnalay sPerey HictNing foth infection (ie.

colomtﬂﬁéﬁ‘)@al%’ dlseAke RFVRIphant YhdWaDires 81t ffla\AGE Effisient Brotection
|l ess effective in protecting against nucosal pathogens

againgtvinferiion, jacilitating aalse itye esadicakion ob sliggases for which humans are

e offyCHéstior (el Enshlssbt L hBoute. BEEF) pBhherany

adminigtefdd evateirRIsopnginly. stipfsatee syStemio- ﬂa%);:on§é§S,whereas vaccines
adm ni stration of immnogens through the nucosal route

admlnlsef%h@wrednugoa@hwm mimie tpeom@un@nresn@méeeehc'tﬁ@sby natural
infectiBhs! I'e%gl fo %ﬁ’ﬁt@é ﬁ\u%?alagr% @ﬁaﬁéﬁg{és:%o%gg g to the

paren era rout €,

apparenmwm;yantlmetrhenzamdnvloﬁumle sThtenﬁdrrandsrrmbsah imimune system,
acci nes vja the nucosal route f%)ffers sever al

Parenéﬁia&htaég"éalﬁﬁreﬂ YaGcHasaEg lepsceiferiveoin. pratecting against mucosal
pathogg?sfsé‘pgle&%y ?ﬁ.égﬁ%ﬁﬁlﬁs?%%#ﬂ(y.gﬁ %@?ndg&!“g.H., Hirasawa,
M. andrKiyanasidl (1992)t Hie auoosal insmpphe csystem) fromhfeindamental concepts
to vaccine development. Vaccine 10, 75-88). Thus, administration of immunogens
through the mucosal route is required to achieve full protection. However, most of the
available vaccines are administered through the parenteral route, thereby, eliciting a

systemic immunity in the individual.

The administration of vaccines via the mucosal route offers several advantages over
parenteral vaccination. These advantages include an ease of administration, the
possibility of self-administration (e.g. by intranasal, rectal or oral application), the
elimination of the chance of unwanted cross-infection due to the use of infected

needles or non-sterile working, lower rates of side effects, higher acceptance by the
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elimnation of the chance of unwanted cross-infection
due to the use of infected needles or non-sterile
wowosygl | ower rates of side effects, hi gher PCT/EP2006/011182

acceptance by thepublic, better conpliance of

vacci nation protocols (i.e.3increment in the overall

efficacy), sinpler admnistration |ogistics and | ower
publicfiehettarr gompliance baefi nacq:iaatimrctﬂratdcpl&(y éalmaefment nims ¢he overall

i mmuni zati on progr.anmes

efflca@e)nﬁmlﬁéﬁdmm@g@h@rh aFmand Jeie Aolvesy fasts dreing particularly

suitab Wﬁla%%ﬁﬁ@ﬂ@g%%én@ g%ﬁ‘hﬁ C'{ﬂ& %Ggggﬁoﬁéé?weh%hsatlon at

the level ofatheasalcosalcimmane cysteny hasttortm:@mr intgy consmeratlon In fact,
ntra-re exa

after oral aI ni sat For
immugs SPSRANSES MDD are R s QMG I Rchasd \RECBloRdmay not
neceéﬁgp Co&ep! ta?tHF' BFHIYo?nﬂ"(tpé-récﬁélp'|ﬁﬁ‘ﬁ9f’i|¥aﬁ6@0tﬁ)r example oral

fortunately, the delivery of antigens by the nucosal
vaccinajulne may aeebcatmtdatemefmanhapeporpsesollemthewagmmourlmary and/or

ens delivered by this route are generally poorly
resP"ﬁﬁWﬂ?f@ ic. This is the result of different

mschanlsms, such as (i) accelerated antigen
el imnation by the non specific host cl|earance

Unformamim thes delivery ef anﬂge@mhyvtheymtw@sabmteu isnpssquiatpd with a

i s, S50 B B 3% GBB8qy poory

immuebgenits T EHtte. resulacufohhfferemttrheclsammh suehkas l(l)eawelerated
the intestine), (| V) poor .antigen penetration throug

antigem €limiration by, the | AeR cspesifice hoshicl w&epﬁemﬁhﬁlgwt(@g ciliar
actuvnt?,o ?éﬁﬁﬁltlgﬁﬁsgﬂ%nﬁgggﬁégﬁd&% N H cal Qﬁ?yépgs,eﬁl@Wt@en alteration

rance ove ese pro
and/os strategalemolddicatior s asesult sﬂehtrameale (@ acidicaipnthet stomach,

alkalifgirgthe ntasgpan (Vo ot ShEags aenpAieh THoEah REmucoss, (v) imited
acces@heﬁt\lﬁbclnbhﬁnt‘@eﬁ\so“to ‘ﬁﬁt@%ﬁ%\ﬁs‘%tlﬁgréélré | drRt R LibEAICPeripheral

the use of |1 posones or he use of transgenic
tolerapteant s, antigen production by attenuated viral or

bacterial carriers acting either as conventiona

vectors or as carriers for nucleic acid vaccines

To ovarsimeé thésd pratslems! %ﬁﬁe&éhpﬁtrwebfésfmﬁ\?@@beﬁdjsw%%h as antigen
However, despite t he heavy body of  experi nent al

entrapreat AL @sgepiatian avith Physisak o hielegical warkicles(piggnigreparticles,

nanodai‘ﬁ%lﬁ%,e%%g?% ed‘f:g)}\%se)r ﬁ@ﬁ? bgl p(golrﬁgy Br 9‘?5&“&-6‘5&0@ ' ﬂge use of

liposomes or ISCOMS, the use of transgenic plants, antigen production by
attenuated viral or bacterial carriers acting either as conventional vectors or as
carriers for nucleic acid vaccines and/or their administration with mucosal adjuvants.
However, despite the heavy body of experimental evidence generated in pre-clinical
studies during the last years, almost no candidates have been transferred to the

vaccine development pipeline.

The use of optimal adjuvants plays a crucial role in vaccination. Antigens
administered without adjuvant only rarely mediate an adequate immune response. In
addition, not only the strength but also the quality of the elicited immune response
matters. Stimulation of an incorrect immunization pattern may lead to
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The use of optimal adjuvants plays a crucial role in
vacci nation. Antigens adm ni stered w thout adjuvant
woaniyoseenel y nmedi at e an adequat e i mune r espoRSE/EPRGIV6/011182
addition, not only the strength but also the quality
of the elicited immne respdnse matters. Stinulation
of an incorrect inmmnization pattern nmay | ead
immunmamuim@inai meactpnssénd eaacérbationof the symptomsof iofecting. In this

nfection, In t context, the adjuvant
conteg hcrgubiant,baf heiBro adsie! e FdRIRY IobyBRoEsHARSe. In other
wordsQtdIe ladjiVaht: ca) MedLIE@N the amnilbl Iréésoridee ok 'feditect the immune
responSe or redirect the inmmune response to bal ance

response to halance the ronime nespaesel ssthecdesiniedediteasion.
Substances referred to as "adjuvants" are those which
are added and/or cofornulated in an i nmuni zation to

SubsthR€es Crefidtred ol @BN “ddjuantsheaardulisdsenaehivhi afe piddeak emd/or co-
the desired i mmune response) in order tg enhance the

formulatedrinl aanimaunizatiopets dhedactyal Rntigesplimsethe: 1sepsianee which

provog% EE ﬁ%?ﬁ(%@%ﬂg?ﬁgﬁ@eﬂpgb q%enh@cg%e%umoral and/or cell-

mediatéd Unramnise areeponae)o(unelﬁkcbravderrg Bllcmhamleomdt N&ileklgarblologle 1.
properties, in particular, Qlto adm ni stered with

Band o Speliens, Akadegaischer M?ﬁ'?ga?d?%)an hatjig, pelip@nds aseycppounds
havm@xi?ﬁr‘hhﬁa &’enﬁgﬁln% d?ro?fggﬁéérhgﬂ[bq?ﬁédlgrervm%na%ﬁ%cfrﬁﬂléfered with

I"ar ned nor ng groups
antigmmt} Thentse af marl)addjuvantasl isybamﬂsolelypantexpehence and the effect

can ngli e, BCLurelel sRidineT o b BHpdlRaeiowREPURS of adjuvants

are tr88EBhany 0§e&f|n%é’rﬂblﬁlﬁﬁaélhﬁﬂmbﬁﬁh?&i@ad@xé’rhmé'ld}‘f‘s ef mineral oils,
ram positive bacteria, killed of attenuated |iving

saportyas;t detesgentspagilicont nenmundm tbt@yrea e@ndotoxinsnef gram- negatlve

vectolly S8 che F UERERIT GRBNETRCAL: FEbALEN g bactorie o

parts tHep@sones and viral -1i ke particles, for protein- DNA
and RNA-based vaccines is given in Vajdy et al.
| munol . Cell Bi oI , 2004, 82, 617 - 627. Therein the

An ov%,ﬂ/rg% 'I:f\)eY é@% %ﬁé r? m%%& Qﬂ] @omﬁbﬁ\'iér?r%yg{ems e.g.

SCUSSE S, varil ous

the amehtlmwpaﬁmm@emsemms hed vwbl ke pbmd:leds for protein-

serve as an alternatjve for the adJ uvants useful for
DNA- angh RNA: %ﬁﬂﬁ\’ﬁ%m%ﬁ 15091verélrg Vajdyee \?ﬁj W”@imﬁ{ Cell%r,a'ZOM 82,

617 Thtff)e FHERRA th%dJ&U%’réﬂﬁf é\ga‘?llaB%e dipPdadild lif immunopentiation of

of oXI n an
mucosal vaccines are discussed.

That is, various mucosal adjuvants have been described which should serve as an
alternative for the adjuvants useful for systemic administration, e.g. see Vajdy et al.,
supra. These mucosal adjuvants include heat labile enterotoxin and detoxified
mutants thereof. In particular, genetically detoxified mutants of heat labile enterotoxin
of E. coli have been developed as useful mucosal adjuvants. Moreover, cholera toxin
of vibrio cholera is known as an adjuvant useful for mucosal vaccination. Further, the
application of unmethylated CpG dinucleotides has been described. It was shown
that CpG can bias the immune response towards a Th1 response and can modulate

pre-existing immune responses. Saponins are also described as immunomodulatory
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mutants thereof. In particular, genetically detoxified
mut ants of heat |abile enterotoxin of E. coli have
wohkeEsesvel oped as useful rnucosal adjuvants. ROTEPE@G6/011182
chol era toxin of vibrio cholera is known as an
adj uvant useful for nucosal Svaccination. Further, the
application of unnethylated CpG di nucl eoti des has been
substaim | pestionhihantlyp wibotie tinductignts ofarspeicific tdytokimesinghich then
ponse towards a Thl response and can nodul ate
modulat%a@ﬁ(%tamgaﬁ%%d@m%mse&pon. ns are al so
descri bed as i munonodul at or ysubst ances, predom nantly
via the induction of specific cytokines which then
Unfortumaitelpt enast ddfotheacompauads tﬂes’antmdeabm@dming useful as mucosal
Unfortunate ,_Jost of he c escr i bed ab
adiuvis Y. 6t Uit dugcla el GHIRG 1oRethcs ouferpa2gechoming to
neuroﬁHPtlkéhésh%f rba'c[grfeil ek&ids Oéﬂo%lt Yoxu@s g}t/u{ ¢hé UErRdbves after nasal
om ng to neuronal tissues of bacterial toxoids and/o
vaccinationas at/in the derivatives after nasal vaccination.
In addition, as adjuvants which may be useful in
nmucosal vaccination the follow ng have been descri bed:
In additién Vas Bdfuvanits wHich angly derusetull nemucbsalevdccination the following
Bi saxcyl Xypropyl cyst ei neconj ugates, e.g. a
have @%’bdﬂﬁw%&)oxypropyl cyst ei ne- PEG rml ecul e are known
to represent potent stimulants for macrophages. The
useful ness of MALP-2 as an adjuvant was shown

The MA&.\FP Qushylecslee apdg deYiCBiNEY tA8AsYS, dike W@Q‘&kﬁ&ﬁ)&ﬁ&lcysteme-
particul ar, it was denonstrated P-2 can act

conjugateRn &0 oe: FisPalTiaViaRPORNIGBlonE-PRE | HiRlbRile are Known to
repreéé?ftpﬁ&éﬁt s‘?m?alaﬁﬁ%sfcﬁr H&B%g]ag&a”ﬁ?éj URERIIRESE Qﬂ QIfALP 2 as an

i genspeci gA anti Furthernore, it
adjuvartitowas tshawvn\piteRidl sty rsesec eigr AW O 200400125 and W02663/084568 In

ol e bRl DEETALE e A2, Yoo M
enhaer‘ tHE ﬂﬁﬁwn%tr%@béﬁsé’eéf@nfdsrté‘iﬁg bRadnHarfcedd e 416n Id?rantigen-

iol.ogically active H V-1 tat protein and synthetic
SpeClﬁMgAanh!bgﬂleﬁa a prom sing vaccine with the MALP-2
conponent as an effective adjuvant e.g. via the
mucosal route. However, the

Fuﬂh&WYitWéWh ehat MALS-2 @anuAlvate Bendmtt 6l and B-cells, both
pol yal kyl ene unit as described in W 2004/ 009125,

play asppopenen Bie prrbgsnsection of shspesifiehameral immune response. In
addition preliminary studies demonstrate that a combination for biologically active

HIV-1 tat protein and synthetic MALP-2 may be a promising vaccine with the MALP-2

component as an effective adjuvant e.g. via the mucosal route.

However, the Bisacyloxypropylcysteine-conjugates having one polyalkylene unit as
described in WO 2004/009125, BPPcysPEG or BPPcysMPEG are obtainable as
polydisperse molecules being different in size of the polyalkylene unit and, thus,
having a wide range of molecular size only. Hence, it is not possible to purify

conjugates of a single size by known and industrially applicable techniques.

There is still a need to provide adjuvants being more stable and active, i.e. havin an

improved bioavailability, thus, allowing reducing the dosage of the adjuvants in the
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pol ydi sperse nol ecul es being different in size of the
pol yal kyl ene unit and, thus, having a w de range of
WOnod7as9d3ar si ze only. Hence, it is not possi bPETIER2006/011182
purify conjugates of a single size by known and
i ndustrially applicable tecﬁnlques There is still a
need to provide adjuvants being nore stable and
vaccinas. iRurthermere hthere mrstull @oneec do mr@wdaudampwnqﬁ having,improved

soluofiyfhefaRific Babnls Aol BT iathioved uf b @WRL ok ip the boay, in

parhc@l%?Vbélﬁng@SP@%@ﬁeh@g’élﬁﬁ hi@t’ét%l@ﬁh %ﬂHU@kdrétldnl Furthermore, new
hydrophilic sol vents and bei ng nﬁrove in their dwell
el

compowm are t&%ﬂl@dd}av'nmapa{mrwdaﬁh #eng nore stable
agai nst netaboli smand excretion. Furthernore, new
conpounds are required having an inproved shelf life.

Thus, Thatfe of eREsed bréV1essly [ed¢ribed | Muessal radyevarnts des) been approved
ad uvants have been approved yet, but, today, only

yet, bu doday. oy W SYSlemEcadiyeants spreived ap@r%\éal to be administered to
humaﬁgnéﬁ‘é Shﬁhggb@?ﬁhﬂwsfo?nﬁe ??ék%?atl ?ﬁf?’n r?rvéc!?:%es These

pr epar’ation man- vaccl ne juvant's are
adjuvé’d\tsmaemdAWQand-bWEQr. Hbakkegr botIDtarefhettefW@ctwe as mucosal
nmucosal adjuvants. There has been an intensive search
adjuvaptsy ecent years for novel adjuvants, including those
for the nucosal administration route. Only a few
subst ances have been found to be able to enhance
Therenhasmlenrammmmiye geanch inresent yeans fortnevel adjuvants, including
nmust .be-b or_fused there

those; 3 e iicosal SEPLEFTSiah g aany & fefousiitrria feve Been found

to beVﬁﬁléftoaéﬁaﬁ%@ MRIGo5Al Fé?s‘boﬁ@é$ IRRfoNRHRE sRE 8Bnie wat asasarriers to
outlined above. Hence, there is still a need in the

whlchrihe@mtlgensmqirbﬁ/b@mdq@r/\fus@dﬁbgmg ercfiemer amiversally employable

v UL R 4B T B SR8 Bk SRR 2wt

aboveddj uvants which can elicit a strong i nmune response
whi ch represent a bal anced or adjusted imune response
i nvol vi ng both hunoral and cel | ul ar conponents t hus,

Hencd! {HRe N9 &l §Fide rPrtﬁé’rBHo‘?)%r‘PftB ' H/‘a%t wn? Pﬁaﬁag%eful as

di seases and con I ons,” specl

adjuvahtsgeﬁaﬁﬁcuwrlycasmmncoéau ratji‘lﬁ/rahitsr andﬁdneasbvammé dhi partigular, there
sai d adjuvants shoul d be good with excell ent

is a r@pgbfpr.myccmﬂ agiyvants yhighm an ligitoaistiengoimmHDesespanse which
repreSE 29 S AaAcd P dr5d/EeRR RhArAketespdnsk fvolving both humoral and

cellular components, thus, allowing effective prophylaxis or treatment of various
diseases and conditions, specifically of infectious diseases or cancer. Furthermore,
the bioavailability of said adjuvants should be good with excellent stability and
activity, thus, allowing to reduce the dosage and to increase biosafety of the

adjuvants.

Thus, the object of the present invention is the provision of mucosal adjuvants which
can elicit and/or enhance and/or modulate (pre-existing) immune response in an
individual or subject. In particular, the invention is based on the object of developing
a range of novel, highly active adjuvants, particularly mucosal adjuvants which are

non-toxic for humans and which can be employed with a wide variety of active
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adj uvants. Thus, the object of the present invention
is the provision of nucosal adjuvants which can elicit
woani/we93enhance and/ or nodul ate (pre-exi sti ngPCI/Areve/011182
response in an individual or subject. In particular,
the invention is based on tHe object of devel oping a
range of novel, highly active adjuvants, particularly
ingrediewtestel badissisted $n wonoéntioreal rmdvet ivactiieshsuaim as aird particular,
whi ch can be enployed with a wide vari et f _
prophylactic er H@@B%‘ﬂﬁ !a%n% inglydingLancer apd iVeainesr
novel vaccines such as, in particular, prophylactic or
t herapeuti c vacci nes, i ncl udi ng cancer and DNA
Descriptionrafthelaventiphi on of the invention This technical
problemis solved by the provision of the enbodi nents
as characterized in the claims. The present invention
This t&cHHiEAr rbUleﬁPn%eréi‘)%dM By thde dbokior O6F Qﬁen%\%bodlments as
conjugates or salts or solvates thereof, useful as
charactengedimthe alaong. conpounds, in particul ar, as
adj uvants, preferably as nucosal adjuvants.
Furthernore, the present invention relates to new
The pREEENTRRRItoRAS Yehefdllyi Sorteridtewithrths grbwisionsofdsse cohR@Gates or
here| n with pharmaceutically acceptable carrier(s),
salts opsolyatas therenfeuneful vist Immuaemog@atorceerppounds, in particular, as

adjuvérﬂg S)?gft;rﬂéﬁlg ngg Uﬁésalt gﬁ{%&%g%:gf *t@é(@gén%gﬁhgeb?és%%t iRvention

relates aojriegnpharmaeéuticats cediprginy theasohjagaiesnas deedubéd beeein with
in therapeutl c or prophyl acti ¢ vacci natjon.

pharmagcepticalls anceptably uealTieEshr eptierally t%ge@%t\wm ca%maona' active
mgrecﬁé particul arly useful as nucosal adjuvants being

applied via the nmucosa of the individual. The present

i nventors now found that specific forns of

ot ST SR G SRR STE S LT of rct
comp@ur%g‘yblacéd)rﬁuyé!‘é@ RARAN as! rh@i\féd@“bﬂ&/orc GrpRiHEodPators  in

descri bed herein denonstrate applicability as
therapeutienerepedphytiicticavacsination. Saich spipounds and camjugstas are useful

as sySEATK e R paflulRCRssrlE o Tifdbal Adlayant bl gpplied via the

muco§® bptHa indivadlial.

The present inventors now found that specific forms of Bisacyloxypropylcysteine-
conjugates are particularly useful as adjuvants in vaccines for therapeutic or
prophylactic vaccination. In particular, compounds as described herein demonstrate
the applicability as parenteral adjuvants and, in particular, as mucosal adjuvants at

low doses.

As used herein, the term “adjuvant” means substances which are added and/or co-
formulated in an immunization to the active antigen, i.e. the substance which
provokes the desired immune response, in order to enhance or elicit or modulate the
humoral and/or cell-mediated (cellular) immune response against the active antigen.
Preferably, the adjuvant according to the present invention is also able to enhance or

elicit the innate immune response.
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in an inuni zation to the active antigen, i.e. the
subst ance whi ch provokes the desired i nmune response,
wOoi2p07asghsit t o enhance or elicit or nodul ate thecChororoalo11182
and/or cell-nediated (cellular) imune response
agai nst the active antigen. 8Preferably, the adjuvant
according to the present invention is also able to
The temmdthesapy” et iteeatmend” refeest to arproness Mdﬁéeteﬂdedtf@r prioduce a

»t her,apy' t r eat,nent 0] rocess t
benefid] e 6 119 SE0ETEN et igniaiduah TG amial. e.d.”a human,
often Cr@féi'fetd @ 4 aaBatnéWU Wrdﬂﬁl'mdll lee benBRGERIchaAgé - card for example,

urran often referred to as apatlent or ani nmal .
includecons |oc|ra0recnfarrgetocatmn pbfurmtlanpreduqtml ofdsyroptonas, Ilmltatlon or

ref:r ratofu', | O
retardgPhl of peoS BRSBTS HE ey Blayrentiopy imitation
or retarditRAAeE dedérfsratien ofoh pativlitsi ednditiom) giseabeodr disorder. Such

limtation or retardation of deterioration of a
therapyausually encopmassesiihe gidsdaistration @f aghugramangretaers: apy

usual Iy enconpasses the adm ni stration of a drug,

anong others. As used herein, the term"delivery
As ussydieraih, tieé ¢eren f@elwwsyemn”hmfersstormsyshenematasdndamsmert and

| ess i munonodul at ory effect t han adj uvants and whic
has leggimpuiqped dlatpraiepts thenadiu tﬁ@ngaN cantRrofsct ahd delver

the vébcgéirﬁ t;oafhg %ﬁfé’ﬁgrhéé{é%t ot Hfthé‘yﬂe”t?fsédrﬁ '|s‘ifét|o'nn In particular, the

very yst em al or nore
deliveey Systeantllpws fonnatrecefficient peesemtatism of the Iaetlgmmlodhe immune

system anpl of delivery systens are virtus
systey THATPIES FhrdIbeE DEleRF Al et ol Guls-KE™ partile, ISCOM,
nanoﬂHrﬁéI@E’ar %l@ff@%ﬂlélé@os fPESomy¥s,” OSRERSMesO! )p@!?irrﬁéJﬁRe particles,
particles, attenuated vaccines and VI rus-IikK

attenqﬁed vateipes andudnsis-likerparticleshe t er m "pegyl at ed refers
to the conjugation of a conpound noiety with conjugate
noi ety(ies) containing at | east two pol yal kyl ene unit.

As usk8 Heréinl the firm tpwgyylated raens totthe doﬁilﬁ{]ailohooﬂéleompound moiety
conj u ation of the conmpound noi et a con

with cepj mety@eg) cp@@g”tlngmIeaﬁt)pgpmphéa{@ylgngdmlt &mp@glcular the
term Eé@/lét%ﬁ"?ef&%g oneg?mgﬁgﬁ%ﬁ‘%tf th?oxy r&{ cys?& ngﬂ d‘f‘conjugate

ear pegylatl i sacy

moiety ¢ivihideat rastsed Mahﬂenb@yécﬂrumtsnﬂ'hesmm Ipe@qra‘iedi’bdoes not
cosal surface fromthe body such as the )gasal or

mcludgafg[mg aningra linearpqgylatiqn of pplsqu,lgxy,p@;@p cysteine re3|due
gl andul ar, e.g. manmary gl and, epithelial nucous. As
used herei n, the term"conjugate" refers to conpounds
As usedrharein, tree ternpfiucesal” refers to mucosal surface from the body such as

the nasal, oral, gastro-enteric, rectal, urinary, conjunctial, glandular, e.g. mammary
gland, epithelial mucous.

As used herein, the term “conjugate” refers to compounds comprising a conjugate
moiety and a compound moiety. The compound moiety is a bisacyloxypropylcysteine
residue. The term “conjugate moiety” refers to a moiety which is linked to the
bisacyloxypropylcysteine residue. The conjugate moiety aims to increase the
applicability of the compounds disclosed herein.
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noi ety and a conpound noi ety. The conpound noiety is a
bi sacyl oxypropyl cystei ne resi due. The term "conj ugate
wonoi7asyIsirefers to a nmoiety which is Iinked t®CTH®2006/011182
bi sacyl oxypropyl cyst ei ne resi due. The conjugate noiety
aims to increase the applic&bility of the conpounds
di scl osed herein. As used herein, the term"antigenic
As used hereingthertetmntardigrehio stracturé’d oa ‘ynltigen‘urrefewanabbestructure

au5|n a cellular or huporal i nmmune reF onse
capatiof GaHpRY<a callvar of humasal mHng JeappREsel af\Hsefaarsttructure
also Kowr'Ss @g;'ﬁb?g;i? t% Ip{_é bﬁth@rﬁrﬁggnf%mé’h 'ig‘gré\éé(ﬁt&ﬁ byHfe MHC or

I’ ke nolecu er, the ope or antigenic
MHC Bke nulecules cpurtisemthe epidopmot anfigenic structyre represgntszting part of

an anfderEFecolfived bY AnUROAIES ATECHY GAHO AL ENBIER 1 of or s

to any change of the present state of the i mune
response. The i mmune response may be nodul ated i nsof ar
As usedaueremetheetgomrfmodtdatel arcimmunerespense’ érfess tagny ehange of the

oresehE SRR e RORTAB HsBondr 66y b B8 moutea

insofar Thatthe' RSPOASE i$ efibitet Bphepr’é%mﬁtﬁi%trﬁMnWeSp@ﬁéé i8 @hhanced
i rune response or vice versa. Furt the i mmun

or degreagedsn addition, riiMEuae BSPORFE dRAY PeoMadsdated day ﬁblftlng the

58 R 0, Pl 1420, E DA M or v

versa aEdrtheIQﬁhetlhﬁmmei vésponse by theemouulated tgspwitstingmy redirecting
enconpass the_activation gr enhancenent of the innate

the rqspODRE Fe@pAntaT the1N2cRr AOACTSSPONRE PleMise: VSR paTticular a
balan@é ﬁHk?Tﬁ?tres?S‘Gh InSa &lﬁgnhﬂ’f@'n‘ibdd?éﬁér?tb?rlgégtfﬁrgune response

ers to an V|dua or a subject 1n nee
may emenmca,ssdhe actipatjoraar enhdhaeneertldfthe inreats imjreote @sponse.
individual is a vertebrate, even nore preferred a
mammal , particularly preferred a human. As used

As u%é&e'ﬂbrehhetﬁ@rfém?af‘lhdﬂidua'l”e‘c&f s“sudjettdi WHRIM . is used herein
adj uvant, excipient, or vehicle. In a first aspect,

interchargestly erefersnf@nan oindividual cer ta subjecisén oteed of a therapy or

oot i BB RAH 0B PRS2 R BRel8y mor prfera

a mammal, particularly preferred a human.
As used herein, the term “carrier” refers to a diluent, adjuvant, excipient, or vehicle.

In a first aspect, the present invention relates to the use of a
Bisacyloxypropylcysteine-conjugate according to formula 1:

R1—OCO—CH:
I
R>—0CO—CH—CH;—S—CH,—CH—CO—L—R3
I
NH;

where
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NH2 whereRi and R2 can be identical or different and
are acyl noieties; Lis a linker noiety selected from
wonhe/gesup of NH O S or OCO R3 is a coval eRCIT{EP2006/011182
| i nked conjugate noiety conprising at |east two
pol yal kyl ene glycol units o 0the fornula: X1-KCHR 4)
n-(CHR 4V - which nay be identical or different;
wWReand R; ¢éan be tdesdieal or differsrd ramdaarbcatyhmmetiemy

h . d &C
G APl Bi IR e oSl Bl SRS
%H;Oa CBGalbﬁtly nﬁﬁ@&es ugIaYe ﬁﬂ)‘{et9%n96nd'\¥£bt3&%%t t\mslpogalkylene
or COR; R5

strai ght or branch al kyl @group,
@ycwid&pfsmiéhelfqrrmﬂa one of hydrogen or Cl-C straight

or ch ependently any one of
hydro?gh ﬁ%—@%ﬁ%—g}] *R_ and R are independently

anuucﬁnﬁapbehu&ﬁtmargrﬁdmmr ocarbon which may contain
het eroaton(s) and which may forma ring; nis an

iwhetger of 1 to 100; x is independently an integer of

tlﬁsr ap&d{g%ér? of'h ! XH?‘%‘J"F&E WhikR. %gya@orﬂg{nu}‘l@{gr@t)orﬁd@ eg. a

or pro I'C vacCcCl na

astpsight ot bearghede®i-Ci ralleyltgroup roelaasteaighb orbranched C4-Cg alkoxy
Bi sacyl oxycyst ei ne-derivative according to formula (1)
vBeHE: R and R2 are defined as above, L is Amino-3'-

g%??r%iﬁgéﬁgﬁdéﬁly AN Bﬂe%f W Sy %P@s stra| ht or branghed alkyl

eoxyli’nost ne, eoxyxan h|ne an
RﬁoupyOst atGOrRg;0r may be coval ently bonded with the

rlneres osi tion of. the.
s GngendenianBand of Biigeter G e siaighy or Bladened alkyt;
Oh§ |sviﬁaé§@ndént§rér?y §né’b¥hgé‘ﬂo@bh0ﬁw>09(5 PRFORs;
propyl]-Lcyst el nyl car boxy-
Rz and Rg are independently any one of hydrogen or hydrocarbon which may
contain heteroatom(s) and which may form a ring;
n is an integer of 1 to 100;
x is independently an integer of 1 to 10;
y is an integer of 0 to 10

as adjuvant(s) for therapeutic or prophylactic vaccination.

In a second aspect, the present invention relates to a Bisacyloxycysteine-derivative
according to formula (1) where Ry and R; are defined as above, L is Amino-3'-
deoxyadenosine, Amino-3'-deoxyguanosine, Amino-3'-deoxyinosine, or Amino-3'-
deoxyxanthine and R3 may be absent or may be covalently bonded with the purine
residue, e.g. at position 6 of the purine ring and is defined as outlined above.
Preferably, said derivative is S-[2,3-bis(palmitoyloxy)-(2S or 2R)-propyl]-L-
cysteinylcarboxy-3'Amino-3’-deoxyadenosine  (BPPcysAda). Alternatively, the

Bisacyloxycysteine-derivative according to formula (1) may be further succinylated.

Preferably, the conjugate is characterized in that the residues Ry and Rz, which may
be identical or different, are independently a C7-C,s acyl group, preferably Cs-C,, —
alkyl, -alkenyl, or alkynyl groups, and the unsaturated positions are preferably in the
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3' Ami no- 3' - deoxyadenosi ne (BPPcysAda). Alternatively,

t he Bi sacyl oxycystei ne-derivative according to fornula
wOQod7/0599%3ay be further succinyl ated. Preferabl PCTiHEHP2006/011182
conjugate is characterized in that the residues R and

R2, which may be identical br different, are
i ndependently a C7-C2S acyl group, preferably C8-C22 -

cis configiationathecalkyl-, alkemyikand alkymy pesidass nidebe linear, branched or
. unsaturated positions are preferably in thecis
cyclic fesifugs wiichhMmay: b sabstuted. 3| kenyl -, and al kynyl
resi dues nmay be |inear, branched or cyclic residues
whi ch nay be substituted. Wth the term "which may be
With thebtermt twiidh may roeastbstitstelds is meandra substitatien rvithg bt straight or

or branched G -Ce al kyl ,group or a Lght or ,

branced dneel SYEIEURD RS A St DraRched 1o nalkggygroup andior with
r oup. The conjugate noiety

a haldg}éﬁf ﬁgatogg{gﬂgbg‘tp?raﬁgr | #éo% the present invention is

a covalently bonded, physiologically tolerated

conjugate mpiety,. which is suitahle for, converting the .
The ¢gnj Po%?g&éfpﬁ/ é%t@%@%ﬁs?mgmﬁt .(t)o athﬁppléesent |ﬁver§\|on is a
covalé’\’ﬁtyeboﬁ@éd{bb?ﬁ&b?lcam]'Qol@%tled&ﬁirﬁugﬁ@tbeﬁ%iétﬁ which is suitable for

characterized in That" is provideS good solubility in
converting shbisacylosyprepykystaine regidee intara marenwsater-soluble form. The

conodSE-PRATILS, ek Eeoq 0N LB LRI T3 pyeroni
solveriteClilcagatem andris med émntinogealtd Further ctbiet ¢drljegatel mpietyg provides

of renal excretion. The new _pegyl ated structure covers,
considerably; grgaid Rotraseastanaity. coigniicant, deerease JRiidmyinagenicity and
[ i r e
2 perGhifl 4SS A BTN 7 REAab AR snctys povers the
drug tidedrdé palafost heompiedddiy N ghuse staidingt eeffiectiyetyaragainst premature

degralelio bat bt 8ad 2 d00RRONS BERVINES: RETEHRCrS it fhe help of
this n%kmﬁagﬁ?&ﬂd tﬁé‘@fr&? danSwitAStanBCHtackse b 9RE immune system and

ef f1cCi y. Thus, The anpunt of adjuvant or active .
enzymatip degradatior peecanasest camugaahits destingdionrunimpetiedtand exerts its

can. be_.signifi.cantly redyced whil.e i .0V] he,. . .
therarfific, SMRCEAaiSRN,. Tals: 1 amblntof cRiATID et Hstvp, noredient
necesshry ftFadifigle s Besited BRECBVaRi bk sighifRafBrédiaded WRil€iniproving

contai ning at | east two polyal kyl ene glycol units

the bigavajlabilityy not in a row but be present in a branched
structure. Branched structure neans that the units are
directly or indirectly covalently linked via a

In particerehtheg conjugatd encley ofathé bomjugatenplaimedchdrein, is a conjugate
moiety containing at least two polyalkylene glycol units which are not in a row but be
present in a branched structure. Branched structure means that the units are directly
or indirectly covalently linked via a branching molecule and said branching molecule
is directly or indirectly linked with the bisacyloxypropylcysteine residue of the formula:

X1+—{(CHR4),—Olr—(CHR4),—
which may be identical or different;
where
Xy is hydrogen or a hydrocarbon which may contain heteroatom(s), like a
straight or branched C4-Cs alkyl group or a straight or branched alkoy group;
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is directly or indirectly Iinked with the

bi sacyl oxypropyl cystei ne resi due of the fornula:
WOXMHEHR14) O n-(CHR 4) - which may be identi ®Qll/E®R006/011182

different; where Xi is hydrozgen or a hydrocarbon which

may contai n heteroaton(s), ke a straight or branched

CrC al kyl group or a straight or branched al koy grou

RR, issindependentbnany one yof dyydragen @h osfeaightant; blzancaegré) -Ce alkyl

or bra > al kyl group, ORS5 or COR6; R5 is

iW&QBeﬁ%rﬂl&é‘% one of hydrogen or straight or

bR?féCiHGQ éhdéhth onﬁof%ydﬁb%ﬁ%?%ém cbtaRifed®C,-Cs alkyl;
e;

ydro en, or and Re are

i Rd@peddp&mdgntbmnwn@e of hiigiogegeRHrORy ar BixRson whi ch

R 28T alh HEsPeRaR A, 3by 4%, & ekolBH ot RSB wiloh may

Iéﬁrﬂawhaérobtbmsl)(hnd/whﬁ:haﬁaym@marrug 0 to 10
Preferably, n is an integer of 2 to 50, like 2 to 10,

i mispan inteaeref B1@ 308, y i's preferred an integer of 1
t’ﬁ{?'ﬂ“ﬁ@ r?@ér‘tlféﬂ Wte%&(%@r& (i)n anot her preferred

X is an integer of 2,

3y istdin mtege;rqﬁ‘a(]to tolar 2. Xi | s preferentially ORg,
N(Rg , SRg or COOR9, wherein each Rg is individually
hydr ogen, benzyl or straight or branched Ci-C al kyl,

Prefer%rbg Wl@kﬁrylﬁ?egé rd?' {50 kB2 e dn gfaﬁlc@.llé}‘ :3(&3(5 group,

OXy 'or propoxXy group
preferably a hydrogen atom Thus, the polyalkylene

uni t, ntio ve nra refe cont ain
y is l?rgﬁ {eq\,@p dn rtginjf t%t ylNem { atB %p eﬂréother preferred
embo&irﬂéﬁt' Yq)g obutyl ene glycol or conbi nat| ons thereof. The

chain Tength of each of the polyal kyl ene glycol units
may be in the range of 1 to 100 subunits, preferably,

i AR 3 ot o rt

Xy is preferentially ORg, N(Rg)2, SRg or COORg, wherein each R is individually
hydrogen, benzyl or straight or branched C;-Cg alkyl, preferably a straight or
branched C4-Cg alkoxy group, like a methoxy, ethoxy or propoxy group.

R4 is preferably a hydrogen atom.

Thus, the polyalkylene glycol unit mentioned above may preferably contain at least
two subunits of ethylene glycol, propylene glycol or butylene glycol or combinations
thereof. The chain length of each of the polyalkylene glycol units may be in the range
of 1 to 100 subunits, preferably, 2 to 50 subunits, like 2 to 10 subunits, particularly in
the range of 3 to 5 subunits.

The polyalkylene units present in the conjugate according to the present invention do
not have a linear conjugate moiety but the at least two units are present in a
branched form, e.g. shown in Fig. 10 and 11.



10

15

20

25

30

The pol yal kyl ene units present in the conjugate

according to the present invention do not have a
WOl20078993¢ onj ugat e noi ety but the at |east twoPOMIEPS00&I0E1182

present in a branched form e.g. shown in Fig. 10 and

11. Particularly preferred tke pol yal kyl ene gl yco

subunit is a nethoxypolyalkyleneglycolcarbonyl

Particumiyotlrmrefanmﬂ thenpolyalkyldng glgeolrmjbaunyt s ]Enetmxmob;&bk)deneglycol-
0 n iety. n t f
carbofrtebigun e fhe aliviers aetLEAmE e o Pyt Mot

sol vents and hydrophilic environnent. Furt hernore, the

conjugate noiety allows protecting the conpound _
Hencerothe ypegylated tloemaasi definat deatinadilewanncressing the solub|lity in

nyaroBf RElveRE BRSSPSRt BBl {61448 moiety
allows' PprSteclihdg RE J:dmbbﬁnétrﬂgle'tywe thé 'é%tlﬁé’rmgé@@bﬂlédjuvant moiety,
|ncreased Anot her beneficial effect of conj U%ﬁl on is

againstoenaynatie edegradatiomnsirgciucal n@odrﬂcah@mm PP d ngaeog the pH,

mecr Aol B SR s PR 150 comppuog f moreasos

Anothef dseleiicial Téfsct dheopuigationtie & dmirdasg the rétenflioestine in the
i nvention display an 1 nproved bioavailability while

individyal oadn tp d@l@yctheaﬁnalf exgretion sujle h@lasggglﬂole@t@qh %gt being non
Sike ff n t
o5 K Saf CAgiiadt TR L cohiBeSEMUBRYES B the prosen
mventﬂtm dtsiplay ahdmproved \budavaﬁabmtyaﬁlh&e allowing eedustiod obthiendosage
erature, as shown in Fig. 12.
necesgaatk}g tﬂg asifed&fiecCligat e noi ety conprises at | east
four chains having pol yal kyl ene gl ycol units. The
conjugate may be a branched conpound wherein each arm
In addition athascoanjqgﬂtgaldkyieenatngewamordmgtto tharpresentinvention maintain
eferred noj et es Wherein.he
their %gy%pwn 2 af%;gé? nf {nqngh g bqﬂrg é?wp@{gre as shown in Fig. 12.
pol ypr opyl ene or pol ybutyl ene glycol unit. In a
articularly preferred enbodi nent, the conpound noiety
Speciieallyg the sanjugate, maiety comprisest atdeastfoug ghainsdiaing |p9Iy@lkylene

avoo ST ARl ok 5 e AR o

conta@byéobolyalk I@:lnbs ghied! anitetPariyularyUpreddrrédiearer eenjagdteoimoieties
| ene group. . In particular, the branched

Whe"%ﬁ"& 90K/ Q%QWQO'O‘#”'B'SO@ mlyﬁthﬂe@gcholuam%e@ or polybutylene
glycol‘?}rﬂyl ene gI ycol subunits and a nethoxy group at the
freé end of the pol yethyl ene group.

In a particularly preferred embodiment, the compound moiety being covalently linked
with the conjugate moiety is a branched moiety wherein at least two arms containing
polyethylene glycol units having 3 to 5 ethylene glycol subunits and a methoxy group
at the free end of the polyethylene group. In particular, the branched moiety
comprises 4 or 6 or 8 arms each having 3 ethylene glycol subunits and a methoxy
group at the free end of the polyethylene group.

In particular, the conjugate is characterized in that the conjugate moiety is 4armPEG
((S)-10-Amino-6,9,13,16-tetraoxo-N,N’,8,14-tetrakis(3,6,9,12-tetraoxatridec-1-yl)-
5,8,14,17-tetraazahenicosane-1,21-diamide), 6armPEG or 8armPEG as described in
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In particular, the conjugate is characterized in that
the conjugate noiety is 4arnPEG ((S)-1 O Am no-6, 9,
woR8)7105%3t et raoxo-N, N , 8, 1l4-tetrakis(3,6,9, PCI/EP2006/011182
12-tetraoxatridec-1 -yl)-
5,8, 14, 17-t et raazaheni cosankt 1 |, 21- di ami de), 6arnPEG
or darnPEG as descri bed i nWD 2004108634 which is
WO 2004 609634 whichhisrincorporated heseini in dtsyentitetye Other suwitable conjugate

. .con at.e iet onprisi at | east t ol yet hyl gne
moiety HyETRIRG B ABRAL AR Bayetpiige Wil Ate ipREbE ErY oM celares
Gmbiee Befip, / / ae cehp aavvi0BeRireSlebirar  bRer aWsktat CS Therapeutics,

www. nekt ar. com peg and specific exanples are shown in

www.rekiar.eom/pey pad speqifis exanpies are shpwniib BiguseS.-i s t he

conpound of forrmula (2) as shown in figure 11. The

conj ugat es descri bed herein nmay be in the form of
A parfib@laApgsreféreed lemissdigieng s ehe aormpoured 98lformule(Boas shown in
) Salts include acid added salts, such as salts with
figurejtdor gani ¢ acids (e.g. hydrochloric acid, sulphuric

acid, nitric acid and phosphoric acid) or with organic

acids (e.g. acetic acid, propionic acid, maleic acid,
The cohpgates desgrided hereimmay, beiint the farm df phamacewticatly dicceptable
tartaric, acid, fumaric, acid l,utam c acid, o .
non-tGisalth dhEcheSalts MAWGE 61t afiEa S, Sk jasealts wihporganic
_ : . .  Thes cond . _
acids 26 g MRRMIRAL LR, Relhlyic 5 AR BB TBroRhort BER) or with
organadacids de,g. t Beetim acidy repioniwyadidy malait tacidyi alac @wid, qralmitic acid,

citric SRSy e 457, Yoo R 1o BrR3id Uhm ERY fnotnenic acia
laurylSMYNiaEia, AEtRarBIfohlt 4818 aPUSHRRANID Axgntion is a

S-[2, 3-bi s(acyl oxy) -

(2S) - propyl]-L-cysteinyl carboxy-conjugate, preferably,

The coiligafes gy Bl fk i 51 ¥ atss nerss 5 g VIR hot her

enbodi nent the conjugate is a
S-[2, 3-bi s(acyl oxy) - (2R) - pr opyl,] - Lcystei nyl car boxy- = | )
In addifaputhe eonjygatas Ay forp salts ‘with cationic ions, like metallic ions, in

partioGiak 1 r SIBANE W] BHEXAiGASIorRigRY] | - Lyt el nyl car box
y- conjugate. The conjugates as descri bed above can
additionally used as an i nmunonodul ator in a

co )Sition for preventi.n

arpaceut i cal \ .or treatin
PrefeAbly dhe  INGHIS A0 Ting 1A ABe PreB BN IVENTIG 15y Stlges-bistacyloxy)-

(28)-pﬁ%?flgmsgir;/ﬁbé&fd&gfc%njtgiatt&gr @fo&ra‘B‘iy,a%‘t g-{zt,\;,/-qisépalmitoyloxy)-

processes ontrol” ferti

(2S)-prop@itLeoystainylaarboxyidomjugate. The synt hesi s of
conj ugates may be conducted by nethods known to the
person in

In another embodiment the conjugate is a S-[2,3-bis(acyloxy)-(2R)-propyl]-L-
cysteinylcarboxy-conjugate, preferably, a S-[2,3-bis(palmitoyloxy)-(2R)-propyl]-L-

cysteinylcarboxy-conjugate.

The conjugates as described above can additionally used as an immunomodulator in
a pharmaceutical composition for preventing or treating infectious diseases, cancers,
tumours, autoimmune diseases or allergies, or chronic or acute inflammatory

processes or to control fertility in human or animal populations.
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the art. For exanple, a hydroxyl group may be
converted into a hal ogen residue, e.g. d. Brl | and
wohe7#598si due can react with nodi fi ed conj ugaP€3/Hra0060g1182
a free am nogroup. For exanIJ synt hesi s of pegyl ated
conjugates are described in 5\/eronese F.M,
Bi omaterials 22 (2001), 405-417 and Kodera Y., et al.
The signth@sisPof gomjuGaies Ha9I) coRductéd by ri'@modmknd)warte the person in
orated herein b eference. In a

the ark I HAoRIS. BRI GLRHITEY 0 CoRrSc S e Hlpaen residue, ..
Cl. B, rieérﬁﬁr?lé‘rrﬁsi;d%%féﬁ %Mﬁ%o@ﬁé&'}@@jﬁ@%?% :H?:wmg a free amino-

or |n ranasal, intr
groupi rFtoraaxamplel sycthesisnof pegylatemt:oajugaga'mare described in Veronese

FM., i Biomaiciae ez COREF #85Aa7i and kidira Tor 8t Prog, Rolym. Soi
(1998g‘i3< 1@‘3‘3113273f whith %%éérp@i‘at@ﬁ Herbinl B l*e%‘rence

rticularly preferred is the intranasal
adm ni stration or the adm ni stration by inhal ation
for.nulati o

I I A
in a piTpREe E BAGTRol B Ry GHRRS) Bt sPlS o5 7B ATEH tnarpatarg, useful as
mucogélo\dﬁ juvant(sg ﬁftparﬂ'&ﬁaﬁomwmﬂiaﬁ‘asal $fthd SNALTSCoradt @ftra-rectal,
ereof are al so suitable as system c adj uvant(s)

conJurw:tu@l intia-vagjnalaintrathesat rintsalraneshial,intrapulanengary, or intra-urethral

admlnﬁﬁpést[?g\ggban trBﬁ‘{)ﬁ iHtS rtﬁ+ nﬁ@rdﬁlc?gbf tﬂe br‘erésPSF B¥ mag% c?n.

toprca anscut anous vacci

Particuldriyapesfensd Ilﬂtﬂmd&mtr@hasaﬂ oadmmilsmtldmtmarthecadnﬂnlstratlon by
adm ni strati on The ad Kvant of the i nventl on ca

inhalatioRk &§ing, suitableet3rasok feRmulalionse Agpso!l e(ﬁorp’i‘é‘l"%ﬂ“? ouseful for
admlﬁlél?atﬁﬂéigfd?:cﬁ'[) saé}b'l%h%vJFPi'necﬁg'a‘?‘t intended for the

vaccl nation e I ncorporated together with the latter
in physical (e.g. mcroparticles, nanopartl cl es,

The cphRGBHETS shiC SRS B o A LIS s Bt avant(s)

Thus, thé *éd]d\%n?é‘&é%\’bedﬁ%reﬁ%é@él@o dppficasie s paremteraPadi uvant(s) in
‘co-formul ated or adm xed with the antigen. For bin

ng
particular.c dnr i ssibsutaneasisal fapigals JirBnecutenpusy waécmaaﬂaborlmtravenous

ntrac B e 2 i ARERE PRI RNE. 1 o s are

preferably present in a preparatl on with the actlve
vacci natl on conponent (e. t he antigen

The agdjgvam| @f hedinyeslipacear @ne linkadhfysall me pfia mvwn to the skilled
persoF\ Rﬁiﬁé gﬁﬁg{fﬁ bPhEfld %{HP%IQ ftbigetf for tAE v%ﬁeilntaﬁgﬁ,r %?L ‘orporated

conj un I At r avagi nal rau
togetlmin‘wnhsmeatatt@ﬂ iar physical (e.g. microparticles, nanoparticles, liposomes,

ISCOMS, polymers) or biological particles (bacteria, bacterial parts) or virosomes or
be mixed with the antigen. For example, the adjuvant may be co-formulated or
admixed with the antigen. For binding to carriers it is also possible to provide

transport molecules or transport proteins as carriers.

The conjugate(s) or salts or solvates thereof is/are preferably present in a
preparation with the active vaccination component (e.g. the antigen) which is suitable
and provided for intranasal, intra-NALT (nasal associated lymphoid tissue),
aerosolized, oral, intrarectal, conjunctival, intravaginal, intraurethral administration or

for administration into the milk ducts of the breast. Particularly, the preparation is
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for admnistration into the mlk ducts of the breast.
Particularly, the preparation isprovided in
wOoRoIMIdBti on suitable to be taken up via the PCI/EP2006/011182
respiratory tract or the gastro intestinal tract.
Al ternatively, the nucosal Hdjuvant of the invention
can be present in a kit for co-admnistration with a
providedcioi foemblationesuitbbtehto bé dakareup ivianthe reawiremrundadb@r the gastro-

s 3RS G ARSI 54 2R-RHeR 5 R Bghion BEn be present i
a kit f§ﬁé&%ﬂ¥ﬂ|ﬁ|§ir¥n@rﬁ vﬁfPPé‘K@&éihé | &k bhmeaéfo'ré/rﬁehﬁ@ﬁé@ pé1ites and be
onponent. Thus, the conj u%at es according to

adaptpd ethereforewinerieo apprapsiate ¢ fbat risnthe va@pwsmavohara@mwlstered

IR A N T e L et

the Th2 i mrune response. |In another enbodi nent, the
present invention relates to nethods of treating
Thus,itheiopnitgates aceerdingte the pregsent kwgstion direshthe idmunedesponse

towar&éa% ORahEER TR P f@%n@t {edBohlE A%g“gsg c?rﬂgﬁét%s may bias the

Npr1TSIAg adm ni'stering to sard i

lmmu@éf@ﬁonse Bnenindncing me)mbﬁrlmnmﬂe 1e3ponsepri sing the
conj ugates, salts and sol vates thereof as defined
herein as an adj uvant, parti cularly as a nucosal

In an%m&V%Pﬁtfo&.%@E h‘PﬁeI onaFﬁp |ﬁ9éht¥d?1 iaeftedald Qﬁ?/thods of treating

onen armaceut i cal
|nd|v1dsuatsa pifticted veittr aldaseasﬁr ef emrad:thn thdtecametvé trbated by asodulating the

mmubg et EheBkiok SHtiratehia 2 SRCkER At Bteativa amount o
a ha%@@é&ﬁébl R6mpriding qséldamgaq@@tsaﬂ@ 8R4 %I\?HI%‘QhéM%s defined

causi ng human or ani nal disease at the |evel of
hereinr aspan admnt rraantlcu@alyt avianmecosalaadjuvants, together wnth an active

vaceifiin gt apdnist ¥ Tahpitiof bl Btedbblk. G

defined herein are particul ar useful as nucosal
adJI uvants for activating or enhancing in vitro and/ or

Preferablyi the thethadt r@a,taSpﬁ@stéﬁt tfﬁgtm@mcp?dﬁdetbalﬁiajﬂiﬁ:ted with an

mfectnBH?%ﬁ edrﬁégwﬁg ‘J‘Hi fgﬁﬁcﬂf‘s{ ﬁi@.@géé gfc%d;fc%gnw ?ﬁtlhfe cligus agent

select&dcémﬂr@eﬁos@muﬂmgmh@hanom %mamed”sbas@uamhé Ievel of the
I Mmune response, fb%d[ enhanC| ng, or stinul ati

respiraiosy fiach drasointrstingl dracs, genitomiiarry Bact, m&e%}g lah system, skin

or mutgdy @l so enhance or stimulate the cellular inmne

response, e.g. increasing the proliferation of

T- ceIIs In addition, it is possible to use the
The cgnjlgl cgE %@ sg%a@gg eéﬁth%}éo alsa éf?nned ﬂerce?rlm laré: l;Jnlartlcu‘feir useful as
mucosal adjuvants for activating or enhancing in vitro and/or in vivo the antigen
presenting function of antigen presenting cells for a therapeutic or prophylactic
intervention. That means, the adjuvants can stimulate macrophages, can stimulate or
enhance the humoral immune response, e.g. enhancing or stimulating the production
of antibodies. In addition, the adjuvants can also enhance or stimulate the cellular
immune response, e.g. increasing the proliferation of T-cells. In addition, it is possible
to use the adjuvant(s) for ex vivo stimulation in cell culture, e.g. for the production of
dendritic celis, etc. These cells obtained by ex vivo stimulation may be used for

autologous cell transfer in transplantation or as a cell based vaccine against diseases
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dendritic cells, etc. These cells obtained by ex vivo
stinmul ati on may be used for autol ogous cell transfer
WOi2n07705893spl ant ati on or as a cell based vacci n@CAFR20051011182
di seasesor conditions, |ike the di seases and
condi ti ons nentioned above, 171 ncl udi ng cancer,
aut oi mmune di sease or allergies. Furthernore, the
or conditibng)alikes thec dizedsag dmdl tovedifiors emgntiomeenabove, aneluding cancer,
.useful for targeting in vitro, ex vivo and/or in vivo
autoirpEiung diseAsEsel & -exanpl e the Toll |ike receptor
system including but not limted to TLRL , TLR 2
and/or TLR-6 receptor for a prophylactic or
Furtherneorepethei conjugatese raccording tbhehe;Lnnjesent iPveritonatarg , useful for
the.uset of the conjpugate .accog lfﬁ% 0. th resep&)
targeting, ihiteh & MiRs aDThoF J0i P Rl gesang ol EXBJIRR, the Toll like

recep¥&r%§férﬁgln6ﬂd|in°g Sefﬂor'icﬁslﬁhlf&i foh'?LRr@' TLR-28A4RF TLIR-b rEceptor for a

I n case of use of the conjugates
prophglacyalQrstrmfapemtuamasr\tamloeom bhg subjesbdPrefeebly.atheause of the

conju§ele SEktn 15 tBE e veiion GERR mpGdod g vecte'dticacy by
Pnglsd I t
e Tt par ha 1 o L oa o e aptabl o
adj uvant (s) together with the active vaccination
. i | ,
Thus SFTBABE, 46 yp B EONERNS O g o Lt treof as defies

hereiprags anvadjuvant, 8 uphaimadduticak bempositiondpoganding to the present
according to the present inyention, inmunonodul ator or

inveniign: is,peaierabna accinge COMRYISNG $8I CUNBOHRTR OR&PnIvgalgsyor salts
or sofRMRYEEeof s gh.'aﬁnéeelﬂ'i gﬂgtau%b'f?qlﬁea Uvgﬁ’lgé’ﬂ Wethér with the

I nune response In an in cti
activeveacdimatidroocompopent(e.gi thes antlgemeam,r optianallyl @ plarmaceutically
i ntr

accep&%ﬂfe?ﬁ%ﬁ&l\,glluep[‘tqrg%la,aﬁg? acygy%rgtocp hgégh%l? the adjuvant according

to the'p?ééé\'ltqh@éﬁtfcﬂ‘i iMAUNONSSdatoP Br eREipRMAI Ni stration into
he m |k ducts of the breast. For exarrpl e, the active

vacc:| nation conponent, the active ingredient of the

The oRVEEEHAIEAFoRBREE bbe SATREFRRH SBG B crnance

or moﬂUQit@lahSimrﬁ@rhé( skl if e indlvwidudll Phélaictve Wabcination cotponent
hem or bacterial ghost, virosonmes, or attenuated

is suuta@lﬁ: pa@@ulavwefpéﬂr@mn%ﬁal yintretNAL i igbriptp-raetal eprjunctival, intra-
vaglné\ntéeggégll?kdOSr greéii(usgl é?)‘?ﬁlh}é?r%tlﬁ)ﬁog\"a[yrﬁﬂ étl%lﬁ% Sinto the milk

agent s e |n |ous agents utde those
ducts ifitiehbreastal | y ent ers

For example, the active vaccination component, the active ingredient of the
pharmaceutical composition, comprises at least one or more different antigens in the
form of peptides, proteins, polysaccharides, glycolipids or DNA encoding them or

bacterial ghost, virosomes, or attenuated vaccines.

Preferentially, the antigen(s) are tumor antigen(s) or antigen(s) derived from
infectious agents. The infectious agents include those agents which normally enters

individual’s organism by crossing the mucous membrane.
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i ndi vi dual's organi sm by crossing the nucous
menbr ane. The pharnmaceuti cal conposition conpri sing
wOoa)7p3ga3t (s) according to the present inventi ®QT/ERR006/011182

active vacci nati on conponent, optionally additiona

carrier, diluent, preservat &e adj uvant ot her than

t he adjuvant according to the present invention,

The pharma@euticalacmnpositiencccpmprisingagdjuualmumoaacmyding)rﬁo dhespresent
onent.s e one o

inven Pn??tB/M?G?'QaﬁBI e%q{pggnerﬁmqptlgﬁa %gc{get&onal carrier, diluent,

preseWﬁt“@éUlaGﬁJvaﬁYtd?ﬁ@P(tri-‘ar{mﬁ@%i(tﬁ/%nt IFEEBRRRG 48| hie0 C%iaésent invention,
mol ecul es preferably chenokines, cytokines,

immunomedulateos of mexaipient noagcadsitionalliintGantaings eamponents, like

compgBi< S aber fere it Rt BhuopaidB RIS FeRgBEehR potecuies.

cytoto&ﬂj Unidculé®y irrigndfodultsiponadlecafes pheferatsigut i eaémokines,
nposi tion provided in a fornulation sujtable for

cytoklpaseGDéﬂdngaaancwtwulatwrmolraﬁulsarqnas\ybadle&crr mixtures thereof.
subcut aneous, transcutaneous (topical vaccination),
i ntravenous, intradermal or intramuscul ar

Howe&drithé ebhpigates ahd shite Iandtd’uh/aiesmmredfsasdeﬁndd ingeréin for the use
t he Eﬁrjesent i nvention are u in tunor, thera

as aduyaniay e D FOTIROTSEHE AATATBICeHRCH) GaTBP oM Tion pgovided in
a forrﬁﬂlﬁg% Q%Lf?&%\és f&rehbﬁerfté’lral aa‘éfﬁ%ls‘t’r%tlﬁﬁl in E)‘é?tﬂiﬁ@t‘" ih subcutaneous,

erapy and transplantation. over
transautanecus s(tepiealusxabninatlon)thrarawed\ousl omtraﬂermal or intramuscular
Croas t ol erance agai nst m crobial conponents, |ike
ins, to protect against septic shock or other
severe forns of di seases induced by m crobia
conponents. In addition, the conpounds thensel ves as
Furtheref aecompouhds nascandiagl to) the piresent dmentian ate iusefyl, in tumor

ery 5 P25 Sen bR Y i3 AJSBGE ctsfor

adoptivef €slf transfedliis eames thérapyiahdstransplantationi Marsever, the adjuvants
i nfl ammat ory processes, autoi mmune di seases

are ugefuéfgr dre I@du;cthqeﬁf:@roaaw@lQranp@g%qaé@stoml@thaé ggmponents, like
endotggllngaf%ﬁ‘ &%L‘?a indt's® ﬁb%ﬂob‘l?%f Blner {6 vé{befo‘?@wggc?\‘rcﬁéé%s induced

cal O prevent or trea I OUsS

by m|dlobm3:emp<m@ms_c shock, cancer, tunours, autoi mmune
di seases, allergies, or chronic or acute inflamatory

processes. The conjugates according to the present

In addi&EN! A8 Afhpdidds therflekRseSad NGEfd CRBrein may display a
pharmaceutical activity, e.g. are to be useful in the prophylaxis and treatment of
various diseases and conditions, like cancer, infectious diseases, septic shock,

chronic and inflammatory processes, autoimmune diseases, allergies, etc.

Hence, the conjugates or salts or solvates thereof are also useful for the preparation
of a pharmaceutical to prevent or treat infectious diseases, septic shock, cancer,
tumours, autoimmune diseases, allergies, or chronic or acute inflammatory

processes.

The conjugates according to the present invention and salts or solvates thereof can

be used as active ingredients in pharmaceuticals useful for the prevention or
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be used as active ingredients in pharmaceuticals
useful for the prevention ortreatnent of infectious
wWodlEaEess, septic shock, tunours, autoi nmune #CIERS@S/011182

allergies, or chronic or acute |nflannatory processes.

In particular, the conjugaté% or salts or solvates

t hereof are contained in pharnmaceuticals useful for

treatmpertvehtinfegtious tdisedsesy septivershaokl/ mmmbursquaatomnnlneasinseases
rostate, breast, colorect

nmel anoma,
allergiegy %Fh'éi’f%gﬁéé‘ﬁmep'ﬁﬂem&ﬁtp@ Pracesses| In %Fg?qqgh {hg grajugates or
salts h’e%t & S?rgg'ﬁbf@ge %Hpagﬁe%\(marﬂn%éﬁﬁé 8 yseh Sor e}freventmg or

epatitis nnunod iclency viru
treatldgeIcanoelamellorpmmomr,s, hmcpeas ,vimelanomagc p;ro$1ata ebrieakst, colorectal

[ t t ub
stomacl dBiqabaid g, BanGiealie CrRRc PUABASy bARs lswkemip And lung

canceThU§a| |hfbc§|ofn§r s0ek a%sﬁ\%?xatltlé e SRRt Cl AUREN MAmunodeficiency

re ates to ar maceut nposi tl ons conprl S1 ng
virus, mhpematespyicnshemsonmoetmxtmten@rlefﬁcttaeswqmtuberculosus

particul ar ates,con ing at | east
leprosyan, (eiplifieeni PRI i AR LR i2h FRBlaNel S
pol yal kyl ene glycol unit, as defined herein or salts
or solvates thereof and, optionally, a
Thus,piar gaduthet aaspedic (bt aspsentarinyesitionsfelates to  pharmaceutical

compggﬁéﬁ?ﬁsmdnﬁsr@l&§&gﬁaﬂgg' d?rbsalt‘é%dl\?‘éateg tltlé\% ?EE thq'ﬂﬁ@bl Rerein, in

rve € conj ugates an
particoladr cavjegatesacdntaiming at &édsl arey conjUQaﬁéhmouety comprising at least

phar maceuti cal conposi e adm pistered wt
two PRl e i vl yunibcapt |n@dgﬁéﬁ"ér°rt salls At ?@M@tesaﬂ"ereof and,

I
optortc 8 (hRATREIR o 8oy BAAD ot SHRA RS effcdedhposiions
comprisg @ dherapeatieally effectivermaunteobithy carjugateseand, optionally, a

phamB FEaRE fS b ptebiangariening opfamiareytEal campstiog may be
admlrﬁgtbk&f‘twnrﬁ@ PI 9%Iog¢éﬁllypb€éépta9|b ¥8hie?! © W phtiektl &b described

the therapeutiC is adninistered. Such pharnaceutical
hereirg alnr aes;se@am emabedigrante the deinals’pharmacewtically eaceapdable” means

apprfs Sy, BB, 098, 5 gk Sl LB SHRHTpbSpocie for

use nﬁnérﬁmﬂs Ohhd rpBFRParidUlamnan thimah&eTh¥éteem Fcarfier” refers to a
pr ef erred carrier when the phar maceuti cal conposition

diluent,sadigivant, sexairiant, rer wekisleuwith. whighi the tharapeulie isyagdministered.

Such @%%5@#2@ F?%ﬁﬁrg%gg%éll g@@ﬂé CZLﬂbIB'E% ?g @\Patgll afd %ﬂs including

those iofijpetrbisune, St I\idyetatﬂéldrédyhmembafrmewdh@d peanut 0|I soybean
eXC|F|ents |nclude starch gl ucose, |l actose, sucros

oil, mipgrat iaile segane aili aad ’ﬂeohlﬁe Watek 'Ss"?m"@?rﬁﬂ CagiRf] M‘ﬂ’\en the
pharm4cedtiBh® composition is administered intravenously. Saline solutions and
aqueous dextrose and glycerol solutions can also be employed as liquid carriers,
particularly for injectable solutions. Suitable pharmaceutical excipients include starch,
glucose, lactose, sucrose, gelatine, malt, rice, flour, chalk, silica gel, sodium stearate,
glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, water, ethanol and the like. The composition, if desired, can also contain
minor amounts of wetting or emulsifying agents, or pH buffering agents. These
compositions can take the form of solutions, suspensions, emulsion, tablets, pills,

capsules, powders, sustained-release formulations and the like. The composition can
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gl ycerol nonostearate, talc, sodiumchloride, dried
skimm Ik, glycerol, propylene, glycol, water, ethanol
woana /51l i ke. The conposition, if desired, caoTa&P®6/011182
contain mnor amounts of wetting or enul sifying
agents, or pH buffering agets. These conpositions can
take the form of sol utions, suspensions, enulsion,
be formblateéd, apial syppositeny, emthpdmddmal shinderisneddr ebeiers such as

oG 14 s e S BT s e B st
gradedn@f Cﬁ‘fa'hh OF RittdsedS starttd YeAgnekigm Stedraled SBURIM °§accharlne

can include’standard carriers such as phar maceut i cal
cellulageadeagmdsiumn catkonate aetco Examples of suitablecghanmaceutical carriers

stearat e, . Od u S,aC aril ne ul ose i .
are gkt RENIGRISEra el SeacEn, BICE: Main (e” ec.
MackCPbbh@r'ilﬁgaC% d@a"dtbrbeCPA n(( .NBUBR' eofipRisiRABUMWIF atontain a
Sci ences” by E.W Martin (18th ed., Mack Publi shing

theramgytlcalgasef&ctlveAaqmm)qf t@@fom@r@igquo@nwgates and salts or

svtGE bk SE B PO BB PY by o ofcrrir

so astfeeprvide BHiefernalioly praparuadrhinistrdtionnto thlg@hhent WHeh fermulation
sui tabl e appunt of carrier so as to provide the form

should gpit $re pradefradministeatiodn to the patient. The
formul ati on should suit the npbde of adni nistration.
Typi cal ly, pharmaceutically or therapeutically

Typicalty; epiadinbeeuticallyeor ihserapelﬁrcallyracxreﬂiabl‘e chirigr id @esarmier medium
interfere with t eeff veness t.he bLoIo

whicheqqs, Nl MTRrRMAR the ETERUYGTRSS RIahg RICIRI S SCLVRbof the active
mgredl%?ntoqNH&ﬁ E?ﬁ%ﬁ td¥ic RptHeSst o'r:jbaﬂa her preferred

ment e conposition Is fornulated in
accor dance VVI t h routine procedures as a pharmaceuti cal
i Nt ravenous. ation t

-, d f M _

in angiiRE ArsjErRgSahaRent ine EhmpoSTBNdaombfiefd L o8Halnce wit

routlnédﬁkébeﬂdréé'ﬁél ar héﬁhééétﬁib%l'ébﬁf)@!&lhbﬁ a88pRd Gor intravenous
aqueous buffer. ere necessary, the conposition may

administeatiomctadehumanl Ligings.i ndypigelly, apempositieas for  intravenous

s R s LHE R BB B g cany. e

comp8$itieh i rady %Ié@@rﬁclﬁ@@ad %b&lbmzﬂ’ig @géﬁﬂ ahdgétlbeal gnvea\r;gm tsuch as
ophi | i sed po

osage form for exa as a
lidocaipie \k@teeasef pain abribe nPeapE the, 'BJGIEFBP’r\e engrally, Stg| ingredients are
suppllgﬁ%lﬂgg%%P?%QW P(\(/egrfgg r}%r?ﬁv\ﬁﬁﬂﬁpﬁ{%éfg:é ﬂﬁio f: {Jnl Qﬁamgle asa
dry lybph|D9edi<ﬂnwde$torrwdtényfremf:uacemratetln(mhekmeticalgeseadd container

such \émstat}\ g%domeusélr osgzchette indicating the quantity of active agent. Where the
composition is to be administered by infusion, it can be dispensed with an infusion
bottle containing sterile pharmaceutical grade water or saline. Where the composition
is administered by injection, an ampoule of sterile water for injection or saline can be

provided so that the ingredients may be mixed prior to administration.

The pharmaceutical composition for use in connection with the invention can be
formulated as neutral or salt forms. Pharmaceutically acceptable salts include those
formed with anions such as those derived from hydrochloric, phosphoric, acetic,
oxalic, tartaric acids, etc., and those formed with cations such as those derived from
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bottle containing sterile pharmaceutical grade water

or saline. Were the conposition is adm ni stered by
WOi2nd7a159930n, an anpoul e of sterile water for i RCEEPR@EG/011182

or saline can be provided so that the ingredients my

be mixed prior to administr2kion. The pharmaceuti cal

conposition for use in connection with the invention

sodiusian potadsiumy| anesioaunneutaleiungr feati¢ hydroxides, isopropylamine,
Phar maceuti cal | y acceptable salts incl ude t hose forned

triethylamines Zrethylamipf eéga'ﬂcﬂoﬁ'ét'@'@ﬁ REAFafne, Bt ®ydrochloric,
phosphoric, acetic, oxalic, tartaric acids, etc. and
those formed with cations such as those derived

"‘Therépeutimdyunpr pcnlweriamutleaimffemnvecaamiount” fasriapplied to the

compggig{)ﬁ%bgﬁis @szqrﬁéﬂ nthrpi r@?(%ra,tt{qléﬁéh amt%’cogmosition sufficient to
induce TAC8E8RHY 'tﬁé!bpbéal %sGI‘Fa"I"ﬁ%?%%UE%éN ) féiretviétfén of the signs,

anmount™ as appfli he conpositions of the instant
symptomsanmn causas of @ dtsealse, ananyt other cdmp:redl alteration of a blologlcal
desi ' cal result

systeri 4 e kst VEBGen: st Rl SpEALY Tayfs i inchpite in the

immuAGIegRRA| Ofespofi6€a&E, infiictiBRY oft Aekupprissifh abft @hét ré¥ponses to
of a biological system In the present invention, the

inflamneatary pracesses.pi cal |y i nvol ve an increase in the
i mrunol ogi cal responses to infection or a suppression
of the responses to inflanmatory processes. In vitro

In wtﬁsmﬁaymaypbpmlﬂw bbeempidyaye tb titelpeidentifiémg Idptim@ dosage
opti mal dosage ranges The%(gremse dose, to he enp

rangesnThﬂepregﬁ osei tnbevemplayag intsefoamulatianewilbalse %pend on the
route gﬁls ﬁfsfr%hbﬁngﬂouﬁ%t%gloggﬁé%‘egf‘?ﬁé dd a"sgeordﬂﬁﬁﬁfeﬁ" 8hd should

order ecl accor Ing to
be d¢cidgdreaccartinghdoptrectjudgmeet afntheapactiiomemtdnsl each patient's

rcunst ances. fective ose may b xt rapol at ed
cireuni B it B PRI ROSS8. MAs P PR UARBIFEGTOM Foepgegponse curves
derivedfrBRl inAR of %ﬁméb’ﬁ{d@f& tedtl §/s&Mmb! Prefehsbly, the Pharmaceutlcal
phar maceut i cal osition is adm nistered directly or
compomtlon uﬂaadrammatereﬁl tireelly aninusoakinatiore witbran adjuvant.
"adm ni stered” nmeans adm nistration of a
therapeutically effective dose of the aforenentioned

The t&Magamitisteféd” MRERS HdnmMiptBBR dfsa fterapeutiedliyueféstive dose of
and salts and sol vates thereof as defined herein to an

the afpramentinad pgrmaceutigpbeempasition somprising theeanugates and salts
and sgfy%ﬂ%ﬁ &eﬁ?@ﬁé %@ngg g%%g\gtgtegﬁduﬁ {’@g%en gtﬁgf%fgéhtfc‘élly Bffective
amount!rip ese€arstf a idose tthatiprodiices 2hd effelcts fur valsichrit i adinirdsteyed. The
exact dose will depend on the purpose of the treatment, and will be ascertainable by
one skilled in the art using known techniques. As is known in the art and described
above, adjustments for systemic versus localized delivery, age, body weight, general
health, sex, diet, time of administration, drug interaction and the severity of the
condition may be necessary, and will be ascertainable with routine experimentation
by those skilled in the art.

In still another embodiment, the present invention relates to methods of treating
individuals suffering from infectious diseases, septic shock, tumours, autoimmune
diseases, allergies, or chronic or acute inflammatory processes comprising the step
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one skilled in the art using known techniques. As is
known in the art and descri bed above, adjustnents for
WwWO9esm3e ver sus | ocal i zed delivery, age, bodpPCERaEPING/011182
general health, sex, diet, tinme of admnistration,
drug interaction and the se¥rity of the condition may
be necessary, and will be ascertainable with routine
of achnipiste‘anﬁmwttmti&aid b'gndi\ridmi S Ieﬁe@tim amountt of | a pharmaceutical

her enb t he r ent nt| n .at es
compREHCRSDIUGAR AT FIS 16 SIS et dis Hip YR Tngredient, and,
ptloddﬂ§le§t¢r%#ﬁ1é$e§ﬁé§|ﬁﬁac<§&ﬂébl‘é S4Hek. Intbﬁ‘fﬂéulér Mﬁie‘ﬂ‘iﬁ@@s useful
I Seases, allergiées, or chronic or acute i nf | anmat ory
for prpwenm@e;zr treafing stanger rRndioe famoytkri such @s, nyetamosa,dprostate,

oeast A48, 905 CEHPHE ARELBEehoRcBOETRERYAAE Bhpriap, bone

leukeini aRdtiuMg dangeeNirtinfealigns,04lidh0a8)] hepathis B, hepatitis C, human
phar maceutically acceptable carrier. |In part| cul ar,

immupedefigientydvirgs.uBelicabactar pylelcheines wrusrelsei th@ct@aalcmfectlons

suon o PR e e MBS RAE RS o G as e

cervical, ovarian, bone, |eukem a and |ung cancer;

vi ral |nfect|ons such as, hepatitis B, hepatitis
Further, ta® RharmAasautica!; camposiion & Mq@?nf@abaéfi@aonaily &Oimponents e.g.

comp?@ﬁé’seﬁk%’ bh&or n%r% antpﬁlﬂbﬁfr{\éljorﬁ H'fo‘ﬁ%dlé’é‘sa é‘r‘@o@émc molecules,
ber cul osi's, leprosy I st’eri osi's, tic
cytotoxid emmleaslesucMnamnthdulatorFurmbbculashe preferably chemokines,

cytoklghargﬁgﬁlit@a%al 503 % kgm lppﬁlg%‘?pﬁt@%Boa@ﬁgr ngux?ureg thereof.

anti-inflamuatory m)I ecul es, anti -angi ogenic
nol ecul es, cytotoxic nDIecuIes I mmunonodul at ory
In addrbOle,cthieephaqmaﬁeemaal 9omnesmnnrdﬁcrlb§zdd16ramsmaym@ characterized
and, costi rrul )b nmol ecul es or_ anti.bodi es

in tnaly BB ForBPRen oo ¥, PrABBreHic HofRanifgL 418 Ssociated andior

mcorpiﬁﬁié@S'énd?Br d@éétfddbel@ her phsigaly partiefear @?é\%fraﬁl?d rhigroparticle,
hat the conponents of the pharnmaceutical conposition

nanomlasd@@sam KO, pﬂ@@vmaa@@’oan@plﬂgl%apedlci% greferably
particle, preferably mcroparticle,
bacteﬁ%l@&%?%.i cle, liposonme, |1SCOM copolynmer and/or
bi ol ogi cal particle, preferably bacteri al ghost s The

nmet hods are applicable to both hunan therapy
The m@hedﬁs A5¢ PPRieAtiedeitail human hampyiRad \tﬁé@%@@ry@pphcatlons The

compgtgﬁ@é ! {?E thté?elﬂeﬂarv ther @E@H&d Ctﬁé‘?&%%ut‘ié’ é@%ltp may be
adm ni stere physi ologi cal acceptable carrie

admintistepedoimt & @hyslowglchit;mcdwmbmeroarmer to a patlent, as described herein.
Depending upon the manner of introduction, the compounds may be formulated in a

variety of ways as discussed below. The concentration of therapeutically active

‘compound in the formulation may vary from about 0.1-100 wt%. The agents may be

administered alone or in combination with other treatments.

The administration of the pharmaceutical composition can be done in a variety of
ways as discussed above, including, but not limited to, orally, subcutaneously,
transcutaneously (topical vaccination), intradermally, intravenously, intra-arterial,
intranodal, intramedullary, intrathecal, intraventricular, intranasally, conjunctival,

intrabronchial, transdermally, intrarectally, intraperitoneally, intramuscularly,



10

15

20

25

30

Dependi ng upon the manner of introduction, the

conpounds nmay be fornulated in a variety of ways as
wodnenissed bel ow. The concentrati on of therapeatrirradoen11182

active conmpound in the formulation may vary from about

0.1-100 wt % The agents may2de admi ni stered al one or

in conbination with other treatnents. The

mtrapanlmnaryl vaginally, séctalig, griiatraaclatly dal sareenistances) forexample, in

the treaiEnansioh wouRE A7 INTRATORUON. dhe ANAFMACE Y it affacdive agent may
be dw&El&N‘ ébﬂ@ HSQQYU Ec}noggg t aCCI nation), intradermally,
r er

enous i nt ranodal ,
The attandmgaobyslalay\ andtohatdadacfad:tors wilt @etermine thardosage regimen. A

typica) Base Gernie-for ExarGdndne yange ot dHIDT to 10RPIHe: however, doses
below BF Fa%&%ctﬂif‘réﬁénhﬁl?ﬁﬁg%ﬁn%@Qﬁékmﬂﬁ%@é' Ie%pe&.@ﬂf E&drﬁéidenng the

or intraocularly. i nstances, for exanple
aforementionahfastors. of wounds and i nfl ammati on, the

phar maceutically effective agent nay be directly

applied as a solution dry spray. The attendi ng

Mored\Y s ithé alis@n6f €he Nddhjligdtast wavingd ilultibhé ep@lyamylbh@ unlts allows
dosage regimen. A typical dose can be, for exanple

reducinge thexigauised Groount ef saish cegjugater\Rar, degags t«becplzi?wrbleffectlve

mmu Y8 E r SAPy EARES LSRRI oS abps having
multnp\l§e pdlydlRglenen] upitses likevi the mrblaeute pCéeryl |ane Figure 10,
nits allows reducing the requiyed armuat of

BPPCM%@IYG@QE@EEEM Itqd% aBessivieo iR afafuser deei gasage °8f tne adjuvants
8|gn|f|b5th1Wﬂ Hl&%ﬁ}ﬁgr\’ggﬂ}aﬂgaygpeﬁgy inindividals. In

ving nultiple
polyalkylene units, like the nolecule shown in Figure

in stlcariotfer yoaatu gt bvenih Pt foyinsiite Cbipriuoate(s). or

salts ¢f §8\vEAERAMERIPas! defidd herdiPig phasmaebutiddl ?)r@ﬁéﬁa%h to control
invention relates to the use of the conjugate(s).

fertility il hgman ar@nimakpoptiatiens. as defined herein in a
pharmaceutical preparation to control fertility in
human or ani mal popul ations. Finally, the present

vFlnaIIy nhendregdnt fivehasn treldktés to kRSRoNriting ltﬁ?e @@ﬁjU@Qé@&ccordlng to
accordlng to the present invention or

al t
the presentinwentiorepesalts phsplyatascihergof. tmeampularsthﬁsl@t g1 ugedul for the

prepa@ﬁ&ﬁ?ﬁﬁéﬁﬁ%ﬁébt@%{ Bgﬁ{ﬁ%gﬁ@%' E)?tlp {Sﬁgﬁétl{lp%ntams instructions

for preparing the pharmaceutical composition.

In a preferred embodiment thereof, the kit contains the conjugates according to the
present invention or salts or solvates thereof as an adjuvant and an antigen
comprising an antigenic structure and, optionally, a pharmaceutically acceptable
carrier, diluent, preservative, adjuvants other than the conjugates according to the
present invention, immunomodulators or excipient and instructions for preparing a

vaccine.

These and other embodiments are disclosed and encompassed by the claims and
the description and examples of the present invention. Further literature concerning
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for preparing the pharmaceutical conposition. In a
preferred enbodi nent thereof, the kit contains the
wocwTjasgeties according to the present inventi ORCOEPS@I6GNS1182

or solvates thereof as an adjuvant and an antigen
conprising an antigenic str4ftcture and, optionally, a
phar maceutically acceptable carrier, diluent,

any opeesfetheamietfndsadiseszand conmpeuntdhdao henemployedyin ascordance with
according to the es ntio nanodul at or.s

the pfssedh dniPatin imay R reltiaveln Fomb Puplie THRRE Sa Usie fofe examle

electrRiRSVidES. ‘Fd?%&aﬁ'fﬂ?@@héﬂbﬂbﬁc dbfabdseCivisdfielPthy be utilized which
enconpassed by the clains and the description "and

is exatqﬂlablae of tbe predbet i nvletﬂrneh Fufoher | examplerre under

useﬁﬁﬁﬂ% Coqﬁﬁgggées and

2 Tt he ent
addre'sﬁé@nt 'sﬁfd:hmiYasbe hﬁb’f/ﬁmw%cbr mm ARhoV, | | RtBTMESw.infobiogen.fr/,

usi ng for exanpl e electronic devices. For exanple the
_p_mmv_gﬁ_@xﬁalaa% nqvmﬂmn@e REssoRe skilled i ipethey@rc @ndscan also be

obtalrﬁet\ffgsw ncb 8 I q_&r%gle é_g, Q%X%Ugbﬁn%\grgﬁ gaﬁet'nt information in

blotedﬁulbtdy/s'/r addtabaﬁﬁb e)l/adifdreliqldvhretss@m’cesu@ﬂ"lpatent information useful for

www. ncbi . nl m ni

retrosmesﬁbvq th"?ﬁ 8BHolgE Curtent awarepess ihaivanyin Begks, THHTECH 12

13§49 the person skilled in the art and can al so be

1994§ § ned'using, e.g., http://ww.google.de . An
overvi ew of patent information in biotechnol ogy and a
survey of relevant sources of patent information
useful for retrospective searching and for current
awareness is given in Berks, TIBTECH 12 (1994),
352-364. Brief description of the figures Figure 1:
Figure 1 shows the results for In vitro studi es using
primary dendritic cells. Primary bone marrow derived
dendritic cell cultures were obtained from BALB/c mce
by in vitro maturati on of precursors using reconbi nant
GV CSF (5 x 104 Um). Mature dendritic cells were
stimulated with 10 ng/m of E. coli |ypopolysaccharide
(LPS) or 50 and 100 ng/m of BPPcys@ yc4dar nPEG and
BPPcysAda, respectively. Then, cells were
doubl e-| abel ed with anti bodi es specific for CD1 1c
(dendritic cell marker) in conbination with anti-CD40,
anti-CD54, anti -
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CD80, anti-CD86, anti-WMHC class |, or anti-MIC cl ass
Il antibodies. The expression of CD40, CD80, CD54,

woeDEds9smt i - MVHC class | and MHC class ||l i n CPLCT/EP2006/011182

lc-gated cells were analyzed by flow cytonmetry. Figure
2: Figure 2 illustrates the2xellular responses of
restinul ated spleen cells using different

Brief descriptioatofothe figuiéisPcysG yc4ar nPEG or BPPcysAda as

adjuvant. T cell proliferative responses of spleen
cells fromBalb/c mce were restimulated in vitro

rin S f
Flguréj‘ci‘) nce%?égﬁ?gnssh%§ F@e %§§If§‘nfcﬁ'o?f v OU%HQH%E using primary dendritic

BPPcy se@ligc 4RrinRIEG donep maerWFctﬁrMedofdeBRPttlycsw cultures were

and stoutarad SR RALRAE Tigd 1L T, Bk, Meliafigh . MiRGutsrs using
non stie@bhdishtc EMOSK B)s X-i108r B/ml). FN/IQMré aendrmc cells were

denonstrates the cellul ar responses 'stinul at ed

f ol | ovétimgulatect witht 1 Ag(al QngdCO/! bpopolyseachatide (BB} or 50 and

gf gZP z %ﬁﬂarﬂpﬁﬁﬁéﬁ&g Epoﬁr}der% P%sAda respectively.

feSDOH'Bﬁ?é?n Of:el$d3|VM§ geuble- Iéb@l@dnvmh BAtibedies dsgwcifididor CD11c
i.n. routes with either b- gal actosi dase

( 30y (@eeitia colemarkas) i rambiAoas It JHCR4O, anti-CD54, ant-
di ffer@ﬂ?g §53§§6 t%ﬁg%ﬁ?éﬁfa%m)% Qﬁtl i%)ﬁﬁ’éyaﬁ% Ifréntlbodles.
1 on

days O post I munr sa
ani nalﬁhe\mxprmirm bf@lmo a@ﬁ)&)pl@lbﬁw C€ID85 vamtieMHC class |, and

re-sti ated in vitro duri 4 days in th resence
T Bs o b S Aar a8 o R ety
b- gal act osi dase. Results are expressed as thym dine

i ncorporation and as stinulation indexes

Figure{ 2pns digliees 2cijustratesdther eeliutarresponsésiof destimuiated Apleen cells

ncor g ek ShbB&H PRl SORPRARGAEI aEpREG or BPPoysAda
sanpl esd aBOvViaRt.CPEeloproftitatie FesptrRéscel splkeh Belldffréh Balb/c

parenteral " admini stration. (C? shows the stinulation
| ndex Mise Breavey ERlimatedr é avitrei duirg 4 SIRyss in Hee presence of

ot or et PoRERRRARIY v o AERGRRIECFolEl HAECPRGlyosamPES

(det ergr e do ORRYND BF BFRESAaa ReSDItS Hre reXpredded as counts per

rel ease_ of
minute (A) and (C) and stimulation indexes (cpm samples/cpm in

control non stimulated cells) (B).

Figure 3: Figure 3 demonstrates the cellular responses stimulated following

vaccination using different concentrations of BPPcysGlyc4armPEG as
adjuvant. R-galactosidase-specific T cell proliferative responses of
spleen cells from mice immunized by the i.p. or i.n. routes with either f3-
galactosidase (30ug/dose) alone or R-galactosidase mixed with different
doses of BPPcysGlyc4armPEG or BPPcysPEG on days 0, 14 and 28.
At day 38 post primary immunisation animals were sacrificed, and
spleen cells were re-stimulated in vitro during 4 days in the presence of
different concentrations of soluble R-galactosidase. Results are
expressed as thymidine incorporation and as stimulation indexes (cpm



restimul at ed macrophages using different

concentrations (serial dilutions) of the nmacrophage
woaet7iosgaesor BPPcysd yc4ar nPEG as adj uvant. As pOSIEPR006/011182

control, the NO rel ease of nacrophages in response to

serial dilutions of Malp-2 #hd in response to 4ar nPEG

nol ecul es (negative control) are shown. Figure 5:

Fi gur esainpllebmm it eentrcbimdrustimalatecbspldn)s(éé after i.onadministration

t BPP 4ar mPEG and _BPP
}’Zg;;ﬂ&, i,ngny’ gIQSJ dﬁ%ﬂf?o o?\(lr3 zw_{f eaa§n nﬁ&qp%@nwhdexes (cpm
I ntr ag@ﬁ?ﬁt)/leglcp‘ﬂi)ma%n?%b%@@ﬁﬁélatéd %I@Vt?)e%‘ﬁ%r parenteral

(t opi acci nat i on) routes wth

b- gal sadroiisteation; $0) sipdws i etimulatiogdndex triBRBeysAded
wi t h BPPcys@ yc4ar nPEG or BPPcysAda on days 0, 14 and
28. At day 38 post prinmary inmunisation, serum sanples

Figuredi e cagliret #d shodst NAet idoneeRfration dependency on macrophage
gal act oSi dase-specific anti bodies was determned, b

y
ELI SA. adtiyation odetesmined ghyupeanswaf drtrageramengxide production

ki AREARLEOHANT, SR HETI N, base o

is shqwetlﬁmtatedt rranemphagas Ciuwitg ordlffé?s)enandoneeretratww (serial
vacci nat| on respectively. (D), denonstrates that

o oRlusiops) vaéctheatmaﬁrqmasg M%%d@l?e@,m@wwna%% as
enhancgg, xR’ €&S1 98si aﬁYe aéHdtflﬁ,n @R IreIdRE of mgca%phages in

D fferences were s sti1ca significant at
(*) vvirebpoaswetotsertalrdmﬂloneceﬁ Matg-Zaandgnenredpmmse tondarmPEG
representgw,ve out ,.of foE indeF'endent experinments is
shown. MafaGLies (negative san¥ig) AL SNeYWN- | i nes. Figure 6:
Figure 6 shows the b-gal -specific secretory |IgA
expression in lung and vagi nal |avages of i.n.
Figure fmuni Zigdrerbcilustoates ethenhwsorad responses following vaccination using

o oo TaRBRRRCARhEER nd b QisAtat réstaialy 38 HliyVaht. Mice

of fougetepeRanredtb m@da@aﬂfzﬁ‘n)éné%@%ut@’é%sstranscutaneous
i ndi cat ed by vertlc I ines ure 7. Flgure7so

t he THiQpieal vaecinatiomc(s. Mtr@utem vithagither Brgajagtpsidase (30 pg)

:gsg't abRk! At ig/g‘eai#tggﬁﬁggcrrﬁ&gg RYith " BPPEsGlyc4armPEG  or

BPPcysAda on days 0, 14 and 28. At day 38 post primary
immunisation, serum samples were collected and the titre of R-
galactosidase-specific antibodies was determined by ELISA. As a
control, a group in which animals were immunized with R-galactosidase
alone was used (A). In (B) and (C) the kinetic of antigen specific serum
IgG is shown for intranasal vaccination (B) and parenteral vaccination
(C), respectively. (D) demonstrates that i.n. or s.c. vaccination using
BPPcysAda results in an enhanced expression of antigen specific 1gG.
Differences were statistically significant at p<0.05 (*) with respect to
mice receiving antigen alone. One representative out of four
independent experiments is shown. SEM is indicated by vertical lines.

Figure 6: Figure 6 shows the R-gal-specific secretory IgA expression in lung and

vaginal lavages of i.n. immunized mice. Differences were statistically



were determned in immunized mce by CBA. Results are
expressed as cytokine concentration ratios (IL-10 the

wormetosgr3em nent detected cytokine) (B) and ( DpCasm2e06m11182

stimulation index (A) and (C). Figure 8: Figure 8

provi des the anal ysis of bela-Gl specific I1gG

i sotypes in sera of imunized mce. Anti-beta-Gal

speci fsngnifigﬁlnti agbytoﬁﬁﬁ I(v‘f) witte rgspegisto minmrecmivm@tdnhgen alone.
PBS, ontro eta-Gal + either BPPC cdar nPEG o
Bppcységgrgp; en@gbveoqutgqﬁpﬁewsunggpgpdg%t esiments is shown. SEM

(Fl g qg)mdle‘fatelaeéfver@%ll (?gne of mce immunized by the

te were term ned by ELISA. Results
are expressed as end poi nt tlters lgG titers
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p<0. Oﬁe@f.hmwh r@ﬁ@ﬁlﬁbstééc%téﬁ B)EW'vmfd‘ﬁe-QﬂMu%Bd spleen cells
al one. One representative out of Tour iIndependent

exper i were defesmirteghin. ingaEuNized imidediyt €BAoResutsiaralexpressed as
l'ines ure 9: [re 9 rov e e C ki ne

pr of |%vt?'?‘aﬁgcon?tmﬂé’%ﬂm o8y UESR 8, R pPominept detected
re-stigHbRiheJ(BPAME(DLehd the SHTLIRIGA INGSC(ARArRA(QY.t h

eit her@éPPcys& yc4a$Dn)1;EG or BPPcysMPEG (ASA]PEi (©.

BPPcysAda (B) and the nodel antigen b-gal (30nm)

Fourg b0 a0 5P S B o SHILE Gl avmes in sor

Wi th refsipemunizedt dﬁﬁzmomti BmalGaE@peomtrlgG motﬁ)es of the groups

? *f ; e\r/\ﬁ}ﬁss'é\ég tré’g'fhs tPgSInS(‘élgﬁﬁ?‘léllé I|f kgﬁgéf gé?gu\gGR/MarmPEG
Fi gur )
i B 180 AR A o i

noi et yGabaImnel ofgmiace tmmuplzesletuu thenznor erc. Fogter wetel determined

Figure 1 oWs rticul arl ferred, con .
coor PhEEBA st ale | Snstefesd Sty R AReRoctge thers
Fi gur erebfesdrit JHE Pndet Gﬁﬂ%‘%ﬁﬁélgﬁ)éﬂ@beﬁhﬁéntal group. Di Differences
BPPcysd ycdarnPEG i s stable after storage

at r omt&e&t@ésmalkyesmmiﬁgamteawo =1%s (1) WItmaespe@t t@dnmeerecelvmg

of the g%tnhg 8neBch)eF5? ent¥ OUF EPfour independent experiments

is shown. SEM is indicated by vertical lines.

Figure 9: Figure 9 provides the cytokine profile (IFNy, IL-4 and IL-2) secreted by

in vitro re-stimulated spleen cells from mice vaccinated with either
BPPcysGlyc4armPEG or BPPcysMPEG (A), or BPPcysAda (B) and the
model antigen R-gal (30ug) alone. Results are expressed as spot
forming units with subtracted background in the immunized groups with
respect to the non-immunized control mice. Differences were
statistically significant at p<0.05 (*) with respect to mice receiving

antigen alone.

Figure 10:  Figure 10 provides specific examples of the polyalkylene units usable

as part of the conjugate moiety according to the present invention.
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Exanpl es Synt hesis of BPPCysAda 0.1 mmol (~ 27 ng) of
3' - Ami no- 3' - deoxyadenosi ne (3'-Ada) was dissolved in
WOR00MISIBIBO by excluding hum dity. AfterwardsPBTARAG/011182
was i ncubated for 30 min. with 0.125 mmol BPPCysd yc (
1 12 ng), 0.12 nmol diisopr&byl carbodiinide (DICL 18.6
and 0.12 mm 1-hydroxybenzoltriazol (HOBt, 16,2
Figurerty}. Afigare i1 'showbaaimﬂiuﬂarlmimbferrem@wmmmm&ng to the

dried by vacuu S, m wi t h nmet hanol and
as dro‘ﬂf\éﬁﬁ?t 'B‘Hg}‘tr'%%ﬁs % Gohite solid powder
(67 ng, yield 59 %9. 47 ng of thls conpound was spi ked

with 1 mM of 20 % piperidine (in dinmethylfomam de
Figurg tRF) )Figure dR2i dempnsiratesuimahithe BRABcyaGlycdarsPREGnis skadle after

p i oeayqq‘:f%aﬁdgp)ﬁhé’ (RRAPEERbIRL han and mot hanol

inaratio of 9:1 After these steps, 22 ng (yield
60 % of an anorphous white solid powder is obt ai ned.

Figurerhd: criaghieeal 3 & pisshame eldbe syathesioblPPrysiivc4ammriss
spectral analysis. There are two possibilities to

optim ze the solubility and stability of BPPCysAda: a)

sel ective phosphorylation of the 5 -OH group or b)

pegyl ati on of the position 6 of the adenine ring
Exa"‘ﬂ?‘?%ct ure. Synthesis of BPPcysd yc4ar mPEG 433 ng (0. 48

nmol ) of conpound 2 (see figure 13) was dissolved in

10m anhydrous dichl ornmethane (DCM. After short
SynthesisiofiBRPCy8Ata Di i sopropyl carbodiimd (0.52 mol) 3

and and 52 ng of anhydrous Hydroxybenztriazol (0.38
0.1 mBYI(> 27 WP ABigimine- 3tdh<ﬁﬁbdén@§lne/(~8t-)ﬂda)lﬁla@ dissdlééd in 10 ml

sol ution was conpleted wt of Cel ar esd4dar nPEG

DMSQ o1 exaiwgling ht@mdltyz éftﬁrwandSaar/;&@a oMas dﬂﬁ@ﬂf?ﬂf@fn@nfﬂm with
|
0.125 5o} BPE e 12 pid o2 if BiroBleatdtififibe (DI, 18.6 W)

and Or& ﬁﬁnln’g-hqdan@behmltrlam(lﬂ%tdw 2wag). dAﬁetOinwadubatlm overnlght
smal | anmount  of DCM \5/0 about 100 and ur [
the corppeinf WRsSiHadoBYy é@ﬁ Wi the gqat @ae mﬁﬂﬁaphaﬂ% @s drop-

out ortenrénél ItésrggﬁT aﬁ gﬂ#%&@mﬁwrrﬂg g‘%ﬁg?gm%ﬁ%g of this

compmmﬂawamsmke(&@%\ 1amt| o8R0 plferidime ¢|ormmetm3dtoeniam‘ﬂua(DMF)) and
dried i)pq Y{cgﬁ% aftvc\eﬁli'sﬁf) l#;llnf IT%d PQ[ ntc\(l)vagnqegrrm]éé) rBB)l/t 8&5%% chromatography
(SC) which was filled up with silica gel (eluent: dichlormethan and methanol in a ratio
of 9:1). After these steps, 22 mg (yield 60 %) of an amorphous white solid powder is
obtained. The chemical structure was analyzed by 'H-NMR and mass spectral
analysis. There are two possibilities to optimize the solubility and stability of
BPPCysAda: a) selective phosphorylation of the 5°-OH group or b) pegylation of the
position 6 of the adenine ring structure.

Synthesis of BPPcysGlyc4armPEG

433 mg (0.48 mmol) of compound 2 (see figure 13) was dissolved in 10ml anhydrous
dichlormethane (DCM). After short incubation, 80MI Diisoprdpylcarbodiimid (0.52
mmol) 3 and and 52 mg of anhydrous Hydroxybenztriazol (0.38 mmol) 4 was added
to the solution. After 15 min, the solution was completed with 216 mg of Celares
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gel and DCM net hanol in a ratio of 95:5 and 85: 15.
Subsequently, 200 ng (60% of conpound 1) purified
WOocopsensd 6 was characterized by MS and NVR- spETiEPa106/011182
analysis. 1. In vitro stinulation of primary bone
marr ow- deri ved nurine dendr?®ic cells with
BPPcysd yc4ar nPEG or BPPcysAda. Experinental protocol:
4armBPEGNE0. 97 ams!)rdr amdv-2d® miv efl adhydhuum dlnteéh}'IfarmamideéDMF) After
- obtaj.ned from BALB/ ¢ m ce foll
mixingye e S30BHOR S ouPRUIN, dHfer xS cBh BRIy, i probe was

concern%?é'@\/l%%iatﬁ& %drétd? R4 rédialie wa%%i@é&i\/é@ i 8 small amount of

establ i shed protocols. Mature dendritic cells were
DCM Jabout #08¢I)\wand parified my column ahiromiayqgarpphy swith sili¢aigel and

oo ol . SE SR A RSt Farndina o s

dissol¥d o3t iy DMF afsier wdd €omprites withnpiperigine’ @0% Nand eifter 10 min
which are relevant for their antigen presentation

concepiipied.t The compausnd 6 ovasi eutifieg byoﬁ?lymmghmm@@gmhy with silica

a { r ViV 0
oot P EE R RBAL 8 A0 1Y 9814 o B P SYBs ARG 0B R (G0 of
compdase di Joputified uesbaindd 6 Weisy chatdcterezdoby bM&‘ and NMR-spectraI

marr ow- derived dendritic cells was est abl I shed.
analysigndritic cells were sel ected since they represent the

nost efficient antigen presenting cells and they play

a key role by primary immune responses. In fact, they

are the only cell type able to activate resting T
1.  dal vitro rstimadation pofi prinparynbone manrowsderived vinugine dendritic

T%é‘f%ﬂf\%ﬁﬂ’;c&%f yedadiPER 8 scevlﬁ” ?Lidlav“ﬁég A
contro t | erent tine intervals sanples were
ExperSy bR plirary ot FRSEOk:qefBY BeRffitd 2l "Bures were

obtalri@deﬁi@htBNI%WWél follewingf indge mdturationl df%aremn@owﬁi theqstesence
y flow ci(/borretr The obtained results (Fig

of recemmmtre xi H'cdhnbagecargingnto Bétﬁbllii'v%d @Mppels Mature
dendrﬁf& e?lé'%@r%&ﬁgﬂul%ie o103‘9 i £9% I%/ggbakgéé’chande (LPS)or 5

eureu

ng/ml%ﬂ’ﬁ% GhyeddriPE G £ aifted ﬂanﬂ4lamd70ce48$h stimulation ceIIs were
ot her hand the effect on the expression of CD40 wa

analyzag By flaw Citormglyy 1o agsess the SrofRICiATLPY HePeR makers which are
relevagn?h% tﬁ&r%n‘ﬁ@@h?r%@rﬁ tioh Eagga ion to the presentation

he "proc&ssed epi topes class Il nol ecul es,
are essential for the efficient activation of T

In order to identify compounds which may have potential as adjuvants for in vivo
applications in the vaccinology field, a first in vitro screening based on the used of
primary cultures of bone marrow-derived dendritic cells was established. Dendritic
cells were selected since they represent the most efficient antigen presenting cells
and they play a key role by primary immune responses. In fact, they are the only cell
type able to activate resting T cells initiating primary immune responses in vivo.
Thus, dendritic cell cultures were treated with the tested moieties or LPS, which was
used as a positive control. At different time intervals, samples were taken, stained
with fluorescent-labeled antibodies specific for cellular markers critical for the antigen

presenting capacities of dendritic cells, and analyzed by flow cytometry.
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cells. It has been previously reported that the
adjuvanticity of well-established nucosal adjuvants,
wo0sgesichol era toxin, involves the sel ecti ve@CTI/EP2006/011182
up-regul ation of the expression of co-stinulatory
nol ecul es. To test the stimlatory capacity of
BPPCysAda on maturation and activation of bone
The obtainedweksrisvdg. l:t)]demumtcated Hiaat insgomtraist tauthet pasitive control, the

XPreBRoN AN e A it qosy ARG Y MplseHEs EPEP 289 45080 Yere up-
regula‘ié& hrBPPE?QGIr%c&ﬁrrﬁPE@-trbEteﬁ Henéﬁtlé '%%IIQr O Wb.ﬁhéloﬂand the

PPCysAda resulted in an increased
eﬁectemprﬁlﬁsu&)«prw&wcofc@aéolwaadmlalrglnal etfuaeys atTial. Co-stimulatory

e S5 hal i BTAR Y, BB BAeRul e prpcesees

epitopdlsi By INHEd chisk il Eﬁ’&@z&ﬁl@@aa@éfé%séhﬂéiﬁbr&heeéﬂﬁafeﬁ@%ctlvatlon of T

expressi on of the adhesion nolecule | CAM1 (CD5

cells. dt fhas deess previouslyesgrostesi dhatothe adidvantieifyk ef M@lb?étab“Shed
muco Qsa%g\?émh&w Enofﬁsiﬁiga%lﬁf lfﬁgl\%gtt%%'lgctmswﬁ-gg@ﬂﬁﬁgn of the

alrned resu

expredﬁﬁhrwfcbéﬁttmdilhwrymdebtﬂiesbati on of immture DC with
BPPCysAda resulted in cellular activation with
i ncreased expression of MHC class | and |1, CD86 and

P : .

To e sifyy SERE XA EPER ARG RAEH A B85h of bone

marroqutemvetb rﬁ)@l ipmoatace | DCSpIveeres stimutated niov eitranwlitpoBPPCysAda.

Surfacs’ BIRIKPFS PO LiH00RIFH P ErURI B REGPLES B FALS SpADPS after 16

or 409ﬁ2 StrebtPekt. ”As %‘ho@ﬁmrp'lﬂld | /8 thE preliftulation with 50 ng / ml of
eptonyci n, - Trer capt oet hanol and

BPPstéﬂatmuHied (macmmsed(axpmem omﬂﬁrglrassalh@nd Il molecules.
nai nt ai n

The &Pkt P, At Myl Ma5FUErCOBB, vedspansyRrigoulated after

stimuldBoR with UBPPCyYsAda. 106 ethlutatell WithC BRPGYSAdE HISeN showed an
cells were seeded with 100 m per well

enharigegh emtes&'ﬁedofgma/v@dhewpermplqcele KAM1 I((EILDM) No differences in

the e)%l?eger E§f Sgﬁégent r apl OﬂgrJ ?B %Vgg%%mtgﬁgrgo@eﬁﬁr%?gﬁ O(?fMALP 2

was edhaaésd tat 00 mgwanl (Crmtshdwhm Ih@dbﬂ&ﬂiedttﬂs@ﬂs dentiomgdraté ¢hat pre-
final 18 h of culture, [ 3H t hym di ne

incubatigrarafnEmaIe: DS MIITIEPREKsARR yesuiadiny soldar astiation with
mcrea#s%p%élbpe%%)r:\ of W?%Mrf&ﬁ%ﬁ%% €psan paper

2. BPPcysGlyc4armPEG or BPPcysAda stimulates in vitro efficient T cell-

mediated proliferative responses

Experimental protocol: Spleens were rerpoved and pooled for analysis of cellular
immune responses. Cells were grown in RPMI 1640 supplemented with 10 % fetal
calf serum, 100 U/ml of penicillin, 50 pg/ml of streptomycin, 5 x 10° M 2-
mercaptoethanol and 1 mM L-glutamine (GIBCO BRL, Karlsruhe, Germany) and
maintained at 37 °C in a humidified 5 % CO; atmosphere. Lymph node and spleen
cell suspensions were adjusted to 5 x 10° cells/ml in complete medium, cells were
seeded with 100 pl per well in a flat-bottomed 96-well microtiter plate (Nunc) and
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Frei burg, Germany) by using a cell harvester (Inotech,
Whl en, Switzerland), and the anount of i ncorporated
wo28Hjostosmi di ne into the DNA of proliferating eeriEr208911182
determined by a b-scintillation counter (Wallac 1450,
Mcro-Trilux). The results 3ke expressed as the
arithnetic nean of [3H thym dine uptake in cpm T
pIateschremadubated formdndaysspdheepreseneei ofv differgat edndéntrations of
olifer on.of cells reco

solublg!h-Gah & 2 ghncanuitPives Bt i opdiupler(psa biipadha tinal 18 h
of culfR gCYW%f [AH tAVRIdING (ARRRrsRah! I%rﬁéﬁ&haﬂPFP@Bu@eléérmany) was

sena a negative control. The adm nistration
addecbfo BaEie weall. mmwe’mhan mweﬁtaddantpap%éitens {fikermat A; Wallac,

Freiblf BarrehyL by S8ine.aicEl e pL S ERh R €3 e fing). and the
amouhf X |r(d8rﬁora?éd ?H]tﬁ?ﬂfdiﬁ@ g AHEPHESNAr of ;?’Wﬁe‘?ﬁﬂng cells was

stinmulates efficient”T cell-nediated proli ative
determingdoby & Rricintillegon deaunten BVallaildhOs Mlgm-Erlbm i feagesults are

exprefi RS Big PRl MePhior TRl Rtk p™ Bt e

removed and pool ed for analysis of cellular inmune

responses, Cells were grown in RPM 1640 sugpl ement e
T Ce'Wthﬁ"thd%m@lUé‘le casponsesy were onvestigated A8nhcidy mfeaswmg the

S to ca th
profifefHich | 01, S PRI BeTord, pEIeRRE " BHBE KRBinAon  with
BPPc;mGIyt:AamaEEG oBBIBBchAdaa h&am'miPEGedr Adsd cegtimulated spleen cells
her e. pl een, cel | nsi Qns

were GRORSTE 48,4 egHIe SOMG8). Do SRR BHALG S dIEP R NgarmPEG or
BPPc?féc‘tjaf' tt)r‘g‘qé?’eﬁ QRQQHdM‘bﬂdhméfgng {Hlﬂt" @?ﬁtpwt"kerbﬂ}ﬂﬁ é'es%onndse at systemic
(splegni calis} lavetswith highastimmulasiondndey §Fign2).he presence of

di fferent concentrations of soluble b-gal. Each

concentration was tested in quadruplicates. During the

3. (BPBeyRGefraitER B BPPRRAG sy RICIRat T sellmediated

tﬁr&ﬁehw& tespgetides WheRA ddlaantinisterd £ Wit 's6RIME antigens
filters (Filtermat A, Wallac, Freiburg, Germany) by

using a cell harvester (Inot ech W.‘)hl en, Switzerl and)
and t he anount_ of i ncorporat ed I—[|] mdine into th
Expenmenial prterek spiasnsyfrem) fpm%ﬁﬁheﬁ e %%d-lﬁs}ara Winkelmann) of 6

e S PAGRY S ol 155, R it responses
Cells verg ignowhdn rR%PMIJHSHG supptemented with 10 % fetal calf serum, 100 U/mli
of penicillin, 50 pg/mi of streptomycin, 5 x 10° M 2-mercaptoethanol and 1 mM L-
glutamine (GIBCO BRL, Karlsruhe, Germany) and maintained at 37 °C in a
humidified 5 % CO, atmosphere. Lymph node and spleen cell suspensions were
adjusted to 5 x 10° cells/ml in complete medium, cells were seeded with 100 ul per
well in a flat-bottomed 96-well microtiter plate (Nunc) and plates were incubated for 4
days in the presence of different concentrations of soluble R-gal. Each concentration
was tested in quadruplicates. During the final 18 h of culture, 1 uCi of [*H]thymidine
(Amersham International, Freiburg, Germany) was added to each well. Cells were
then harvested on paper filters (Filtermat A; Wallac, Freiburg, Germany) by using a
cell harvester (Inotech, Wohlen, Switzerland), and the amount of incorporated

[*H]thymidine into the DNA of proliferating cells was determined by a R-scintillation
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T cell -nmedi ated i mmune responses were investigated at
day 38 by neasuring the proliferation of cells
wonewmseased from spl eens after in vitro re-sti rOraPR@G6/011182

with b-gal. Thus, mce were i muni zed with either
b- gal act osi dase aI one or b-3Al act osi dase mixed with
di fferent anounts of BPPcysd yc4ar nPEG or BPPcysAda.

countéih i(Warlael 9450, dwcroﬁ'mlum)zvl'ﬁge rasultnare exprepdexkas thel lasithmetic

_ﬁ_ﬂurlfled le(stlnulatedln vitro in the presence

mean(ﬁf[ heidineseptgkgdn £BPbsi dase and their proliferative
capacity was estimted by neasuring the incorporation

T cell%eh@fgcﬁ f}é‘u?ﬂoﬂiegg% r{{btngeggﬁérgeewn C‘seﬁ@ét@gr%mgg 38 py measuring the

prolifaratiomiof extlibyresoverednfroni spleené dﬁtegah wtrone-studwmlahomvemm -gal.
chosen as a posjtive_ con blted a signif]

Thus,onitg weargtinyeupigedowisl ea@\eed}rga §idase @lons or Galactosidase
mnxedp(rlﬁg,‘l%?f@perﬂrélﬂeuﬁ@ g B@P%A/SG&&%F%?‘ETC?'&CBPP% A&‘a Thlrty eight

eration was noted een fromani mal
days tadlosdimg masmnatled splebnsmaﬂys&tyecpamﬁmﬁamstdnalatecgm v(tpo in the
est T c

presengsgh a0 eyt raandsiods canp dBeirs Besliegeiiue ' ohiSacity was
eshmét@ﬂl’(w Afthsihg tﬁé’ '?ﬁd@r@ob’é?tﬂﬂ Gﬁgﬁ]tﬁyﬁnd]ng%tobﬂﬁeirr@NA tﬁ‘smg a B-

/or s.c. route. dm ni strati on of %
scmtlllatloneccﬂmteleGSpleem mjsé’ramtammata meinizgdaby s.c. injection of B-gal

stoneP) L FefblchbeefcaE SThAb ¢ BhhEB, Ror B3 GHFREAT erave

respoh§§ RENSIMParely R sl forl FRMRMIzeeglotp F@%e?’ A). AhIQWheancrease in
the increased stinulation index (Fig .

use
prolifesatiome Wasw naieds i aﬂiemameIISPMwayma wm@@@mmlstrated with

BPPc?eS@?tﬁéHﬂF’ﬁ%a Lhdmé’rkt cal2(P7L oS |canﬁg AR y%%%ngest T cell

at et y Si gnl p <0
prohferativeerreeporﬁe tvaas Tobsdri/ed)rwdth fepleén ocelisFof trnie, mmumzed with
denpnstrated in FE BPPcysGé/EMar nPEG\&budose

BPPCVQ@H’%@F@ @Qn‘éi&isg@l WthBF‘Fsbya@ﬁ §-6dPUt® &n-n éqml@stfatlon
of rs-gga? iazcéﬁé“f'éﬁgd ?ci‘mcfhc'ﬂ' HERS Eil'a?' é&ﬁ%ﬁﬁw acﬁasééfm'ir’ﬂstratlon of

peritoneal macrop ges rom ifice
BPPcys@lycdarm RE Grriggenéd dee miuohen of reay effierent @nd)liferasmirel nesponse at

96-ywel | m t t d stimul .. .
systerie|Spieaisals) elElsn ShorR by Bk gl Slmyiationoindsx (Fig. 3 B).
The ugé%”f?rﬁ@ﬁﬁ?v RAGEbYA (] uvdrﬁgﬁiﬂé 5@¥1a eﬁ'mlétﬁosﬁges of 0,54 nmol

2 | standard t he macro activators-were
or2 7d|rmsoll vespectively, reaultetin @ stabstiqaayusllgmﬁmrﬂu(pﬁ 0.05) increment of

the T Reli BrofBratic FiMther,"§8 ddofistdidd' i Pi.34! BBREGEGHEIarmPEG at
doses 10 fold below the doses of BPPcysPEG lead to equal levels of stimulation.

4.Nitrogen monoxide release assay

In brief, peritoneal macrophages from C3H/HeJ mice were used as the macrophage
source. They were cultured in 96-well microtiter plates and stimulated simultaneously
with rIFN-y and a serial dilution of macrophage activator. Insofar as necessary (i.e. R-
Malp-2 / standard), the macrophage activators were dissolved in 25 mM
octylglucoside in the first dilution step and then diluted further with medium. After an
incubating time of 45-48 hours, the nitrate was reduced with nitrate reductase and
the starting substance nitrogen monoxide was determined, as the sum of nitrate and
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i ncubating tinme of 45-48 hours, the nitrate was
reduced with nitrate reductase and the starting
WO0lrg5g93¢e ni trogen nonoxi de was determ ned, RETIERR00SOM182
of nitrate andnitrite, usi n$q Giess' reagent. 1 unit
(U/m is defined as the di¥dition at which hal f maxi mal
stinmul ation takes place. The results of the nmacrophage
nitritepasingaGriess't esigeat.e1 1mit(U ¥Yml I8 defieed .asl thecditution atavhich half-

e.fi e that BPPcysd ycd4arnPEG i.e. a
max"ﬂ%!é?@ﬂ-ﬂ %‘t&l‘ \RI8%E- according to this invention, has
a mar kedl y higher potential for activating rracrophages

than has the known Mal p-2. The Figure 4 shows that
The rmntSyethpcmacramBegal aciivafiondestcaresshawn snfriguregt.db.can be seen

fom RFREUG: BBy REN Rl PR A a8 il appgraing o
this ifvieBtbR, Hasd & APKETY HighErSote ARl fbhla%u@attr@ ﬁfdd:lrdi\;ﬁha”g"éis than has

unexgect ed activation effect in the case

the kg Matp-2c JhenPigare ¢ ﬂmwsﬂmat&%IBq:stIWam&EGyalmdyngchleves

L T T

100 timeddowes phay eflappifi Malg-2. THee Figure! 4Bﬂﬂh¢ﬂﬁow4‘,hbw§E€hat this
conj ugate according to this_ invention dog
outstanﬁmgaﬁafi @nexquﬁeﬂea%twtlaacﬁﬁqcbﬁhthe G#RE P 5&"@Y§Glyc4armPEG is

not nGRESbR/ |?r%r8%5 % décﬁfiﬁ% %”éé\?ﬁfﬂﬂér irs ik Riakb %}I@@c@éide, whereas
MEARS ol AR Of GAnt & SBIVent ~of det ergent. AnbEher
such advadditigre isofediitiedy fo@l the deffedPle® Malpebrtqnd:eedlspiayedl\bpqtmally. The

novel, BERGECIFHATBER, (pploall opgect mqbﬁpfﬁﬁéégﬁtéﬂﬁno does  not,
therei’oFlsEr ite gi?ﬁaladﬁﬂrdi‘\%m %hﬁt b@%élﬁg ‘bi'\gtl rru é"éf?s%d@ﬁfégeous

PCysAda'with a sol ubl e anti
solubld;zatlcm oyt meytsss:vﬁ an mrgenal soleeplons cletargpot. |mthar advantage of

8PP GhEAarePE R afsotipd B HEMaun AP i FRIF hbIS" Which can be

attribUtB@ 16 fRfactef Ry WarniPEG stfélded i n accordance with
| ocal and European Community guidelines. Goups of 5

m ce each were i mmuni zed on day 1, 14 and 28 with 50
ng of b-gal (Boehringer, Mannheim Gernmany), alone or

5. Jnithufheal AR inpdahdttingal caiatYjphHER 4 BrrlREIE armPEG

abnorBPPéWAiia with i at sahasdlal antigen) stimalatesatefficieritO systemic

wer e aé) plied to each naris, whereas for the s.c.
humoral responses

Experimental protocol: six-eight weeks-old female BALB/c (H-2d) mice were
purchased from Harlan Winkelmann GmbH (Borchen, Germany) and treated in
accordance with local and European Community guidelines. Groups of 5 mice each
were immunized on day 1, 14 and 28 with 50 pg of R-gal (Boehringer, Mannheim,
Germany), alone or with 0,54 or 2,71 nmol of synthetic BPPcysGlyc4armPEG, 4
nmol BPPcysPEG or BPPcysAda (10ug, 10.8 nmol) or Ada alone (10ug). For
intranasal (i.n.) immunization, 10 yl were applied to each naris, whereas for the s.c.
injection R-gal with or without BPPcysGlyc4armPEG was resuspended in 250 pl of
PBS. Serum samples were collected at different time points (day 0, 13, 27 and 38)
after immunization and stored at —20°C prior to determination of R-gal-specific
antibodies. 96-well Nunc-Immuno MaxiSorp assay plates (Nunc, Roskilde, Denmark)
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injection b-gal with or without BPPcys@ yc4ar nPEG was
resuspended in 250 m of PBS. Serum sanples were
wocotvisew3ed at different time points (day 0, 1BCTEP2@GH11182
38) after inmunization and stored at -20 OC prior to
det ermi nati on of b-gal -spec¥4ic antibodies. 96-wel |
Nunc- | nmuno Maxi Sorp assay plates (Nunc, Roskil de,
were Poatear Wjthet@0 b af diigal (Bodliringdr, Marmhgith, Geratanypgtrd pg/ml in

0.05 Nfaraonipibigiet o, Blapr Weloset testadidlinaiol s olavages
in PB e\Fvﬁhof % %?\d' .05 , T En@d@@éﬁ’c@a@&% %I/ggﬁfrhnd plates

were a 100 m I hcubat
mcubateu for 3h @C37Af’CerAMsWBafgngblbmtmyiatad eytchain-specific goat anti-

mousééB?e 'Sﬁiqc]ié ot 'ﬁg%lgg%io gla,dg-)a;r H&)SH%‘A? gggg\gjr ghd plates were

incubateelUfortff aHQﬂloﬁEI addligtigmat. Affer #buBwaSkesAbETuIf fuberoxidase-

washes, 100 per oxi daseconj urg‘at ed stre taV| din
conjugainarstrem@wﬁmﬁﬁ\aawn)m’@%adgea a cella@ed platggolapgaated at 37

' of S92 URCAMGF e LYy BESbBRCIIRSR IS F 01

citrate-phbgptifie eféra{gH n389) %n%lhﬁ@ZO OBNgpaHJ0,. t Eh@psint\titers were
expressed as the reciprocal g{tl of the last dilution,
i

expremct Asdhe sealpresal 1egz ofd@ﬁéasfyd onpwhigh eave ap eptiqal density at
f
405 ng'gBY% 1 '&fnté{ galgﬁgéttﬂfa J&%&‘Sﬂg{é }4885@{% EQh@%ﬁr%fgér 154 30 min of
incubaticrul t s obtained in the prelimnary studies, it was
deci ded to analyze in detail the inmune responses
obt ai ned by stinulating with BPPcysd yc4ar nPEG as
Considefing aihe Bhcowraging resilts ebtaipedvie thaitprelimingr| studies, it was

decxd%ﬁ]%sgﬁalx%‘?ﬂs %@aﬁ%?fﬁmhée“&sﬁgﬁ%@ 4bt§1°’\58bb)'/ S&%Iatlng with

BPPcEB 4 SHPEE a8Edjuvant bytheaive mbbt éff@dﬁttvehwmé@namely s.c. and
I mrune responses was, eval uated, by determnin

i.n., ag¢ tQ gPPaEe ¥ with 8 vgedke%taehﬁhqdcm&ﬁpwcﬁm@santnT%us the capacity of
BPPcX?&éWQFrﬁﬁ A CRy fﬁgnﬁlgfé/‘“?fﬁ%le’ﬂ Buﬁwréose mune responses was

m’Ni stra lon o one resul
evaluated, bydietenmlmmg theesqrulnm\lvtelstof m}gal Speems antbedieafih esaccinated

oL IR T KT Y T ———
the inBu&®n Pf‘dé‘@elgwl Shitbdd ef?t rd t@\fe?l %e@@ﬂe%éécﬁﬁ Sébétnlnabbntrast in

mce alrea after o se(F
the pmsenceeofoBE’Pa:VSijfcnauaE’EGafort BEPaysAdadiynr edpmmstsatlon of B-gal

induc%ﬁgg&tglg g@(iergc BPFénggﬁgﬁg lgg]lcew r%%%f Ia er 8F1etd%sterlﬁlsg? 5 A/B).

The kinetics and the overall efficacy of the antibody responses obtained using

BPPcysGlyc4armPEG were similar to those observed by administering 3-gal by the

S.C. route.

A significant adjuvanticity was also observed when BPPcysGlyc4darmPEG or
BPPcysAda was administered by the s.c. route. Specifically, co-injection of
BPPcysGlyc4armPEG or BPPcysAda resulted in increased R-gal-specific I1gG titers in
comparison to animals immunized with B-gal alone (Fig. 5 C and D). This difference
was already present after the first immunization and was maintained upon booster

injections. Similar antibody titers were detected at day 38 in animals immunized by
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s.c. route. A significant adjuvanticity was al so
observed when BPPcysd yc4ar nPEG or BPPcysAda was
woadimoststered by the s.c. route. SpecificallyPCI/EP2006/011182

co-injection of BPPcysd ycdar nPEG or BPPcysAda

resulted in increased b-gal3%pecific IgGtiters in

conparison to animals immunized with b-gal alone (Fig.
either5 tﬁeanch D)or Tthies slict f eoetece Haveevdry epdmay es'esporaseserfollowing

first ni za |onadvvas mai nt ai ned upon bo :
BPPCYHBEARRTEESS ForaIMATRT I8 MeBr STQEe o RIBROUPEEH arupon  in.
mmuﬁ@étlgﬁ in ani rml s i mmuni zed byeither the i.n. or the
route. However, primary responses follow ng
BPPcysGI ycdar mPEG co- admi ni stration vvere nor e
pronounced upon i.n. imunization. 6. Intranasal

6. uAIBL AL e BT BEPISAR T B B nce i
aa5oRasle AFGESHMUTARY éfRIé miicosal ahtibbdydespdhses
m ce were sacrificed and the final sanpling was

perfornmed. Vaginal and |ung | avages were obtai ned by

fluﬁ%iln the organs with 1 ml of PBS supplenmented with
Experqge @Coly 1 9 BSA, and 10 mM PMBF. Lavages were

N ntied WértUsiedt fieAr rfotRRY. Waginal
At da 381! 1168 Mior S ioB TN AR SATpIR(D Wag sRérfoffits. Waginal and
lung ldeagasrivece toidained donflushing theforgansawithgh rplr eEBBS supplemented

win SFpLEBE s AR A LXBSF0 R T TG eHnges to
remov 8éligs [TRmiMet %ODOSVQ& d’s@;@élhﬁﬂarwfmmwafe stored at -20°C. To
anti-nouse Ig em e), as capture anti bodies

determirgothd /omecer)tratgm pa|total llgA| prieseBt ipthe flung anslvagingh lavages,

srel e 5 L, P 506 e85 VA A i s tr

were régivasigacbatert iwith oat r@mpﬁﬁiuséeligmr(ﬁgimagﬁmme) as capture
antigens co-adni ni stered by i.n. route,

antlquﬁj Q0 ghwel). Sejial digbens pEpunge mquﬁegl%qeﬁlga@ Ghemie) were
used {oﬁﬁlfm&‘?éarﬁtég'sgarﬁj Rifvd.or BPPcysAda (Fig. 6B) from

ni'zed ani mal's ‘was ‘anal yzed. As control BPPcysMPEG
was used. This conpound conprise the conjugation of

. BPPc th a PEGt gher I ecul a
To inygsighte (Iapor ARt Pb R BEYSay GATaeE Bh B BCTSARA dp stimulate
mucosGeSPIREY YgaiRglantigens co-administered by the i.n. route, the production
of R-gal-specific IgA in lung and vaginal lavages (Fig 6 A) or for BPPcysAda (Fig. 6B)

<t O

from immunized animals was analyzed. As control BPPcysMPEG was used. This
compound comprise the conjugation of BPPcys with a PEG type which has a higher
molecular weight (average molecular weight 5000 Da) instead of the commonly used
PEG (average molecular weight 2000 Da). While i.n. immunization with 3-gal alone
failed to stimulate the production of detectable levels of R-gal-specific IgA in lung
lavages, a significant increase in the levels of antigen-specific IgA was detected in
animals immunized with B-gal and BPPcysGly4armPEG (Fig. 6 A). Co-administration
of BPPcysGlyc4armPEG resulted in the stimulation of efficient IgA production also at
distant mucosal sites, as demonstrated by the presence of significant concentrations
of R-gal-specific IgA in vaginal lavages (Fig. 6 A). No statistically significant
differences were observed in the levels of mucosal R-gal-specific antibodies between
animals immunized with different doses of BPPcysGlyc4armPEG. The same results
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PEG (average nol ecul ar wei ght 2000 Da). Wile i.n.
i mmuni zation with b-gal alone failed to stinulate the
wopnerdiewsiion of detectable |evels of b-gal - spe®CiEP200g/A11182
in lung | avages, a significant increase in the levels
of antigen-specific IgA was3fdetected in aninals
i mmuni zed with b-gal and BPPcysd yd4arnPEG (Fig. 6 A).
have Geeadobtairsd asingn BchP@BdesGIQp@c},arséECFlgeﬂwISBedm BALB#c mice,

intrangsal admingEagan ol QST 8eﬁgms‘?dfu§'$e'%w&?‘ﬁﬁ% Bl elicited
signifi sérétlﬁ}ngrﬂbllf\élcqé\yelgoﬁfg‘brg?%)e&ﬁ% Ofsgﬁgt oﬁ&%‘” if! Brdrhd MAlveolar

avages ( I ca
Lava@isqmﬂi)canﬁ vagihBklavages (Vk} asomibasexﬂ B- Gal-hpeclﬁcég@ responses

BT A (R TESY P .
admlnzit?atﬁﬁ'@‘ g Q?élWlﬂ’hBPPc é%%‘a meﬂy enhagced BQSéP&GOVA-spemﬂc

), see Figure 6B /c m ce, intranasal
IgG1 andilgi>2ardavels fnof slmwm)eFemthed.osagelflcantsplayym%bmhu& -2 and IL-4

were %d%{?d iflb'aﬁ ﬁjﬁﬁjcylsé mrcfé)lségﬁ'%gtef‘%w@gf ﬁﬁiﬁ@ol ar

Lavages (BAL) and vagi nal | avages (VL) as well as of
b-Gal -specific 1gG responses in sera than did
i ntranasal adm nistration wth OVA al one.

7. MAoalysimal of, itheraﬂ'asahem nlpﬁttﬁmson stimylated wibyh using

BRPLY ROy AReaP G or BPRe A s ARt - Pect e

significantly levels of both IL-2 and IL-4 were
i nduced in all BPPcysAda co-adm nistered groups (Fig.

ExpeffiBental protogdlysi s of the T hel per patterns stiml at ed
by_usi ng BPPCE;sGI ydar nPEG or BPPcysAda as adj uvan

IsotypeEld SAre ABavelh rNuRe-snmunso tNlaxiBpris sassay. alates (Nunc Roskilde,

DenmHRFRHELARAIRITOR B LN BRI YR Bermany) a5
pg/mllghmfrﬂﬁéMmirﬁgnmbmﬁeﬁ (dl.‘H Bgl)rperiwelbwlfaml\gmfdﬂdrthmaons off sera or
lavaga i PBS hilhaly% HSA ead G0Bre T WeesA0warnataedyilanfven, and
plateszi?w%éfééf;‘ﬂ%? H %@%7’“’(‘: el w. | @ibﬁﬁ-.doﬂg{é?g&?gtaf Shti-mouse

Arter vva I ng, Dbl ot1'n-conjug
IgG1 antlgGau¢gehaméhgen, Il-gimmrgPr(aemnnarge)nwemranidlegl, to determine IgG

Ger na wer e added .t deter e
subolggsase biaes R IBURASBY 28 AOHANAr At 27 G Al fgur washes,
100 hNoF ?ieréﬂéés%é até@@tr@?ta@ﬁdlﬁ‘ipﬁéhﬁﬁ‘@%m}%éigéﬁéé to cells and
streptavid arm ngen) was added to cells and
plates mcubated at 37 °C for 30 min. After four washes, reactions were developed
with ABTS in 0.1 M citrate-phosphate buffer (pH 4.35) containing 0.01 % H20.. To
determine the concentration of IgG subclasses in serum, standard curves were
obtained by coating the wells with an isotype-specific goat anti-mouse 1gG, and then
by incubating with purified mouse IgG1 or IgG2a antibodies (Dianova, Hamburg,

Germany).

The pattern of the different subclasses of the 3-gal antigen-specific IgG isotypes
present in the sera of vaccinated mice is shown in Fig 8. Fig.8A shows the results for
intranasal administration of R-Gal alone, R-Gal and either BPPcysMPEG or
BPPcayGlyc4armPEG. The protocol for vaccination was identical to the protocol
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pl ates incubated at 37 C for 30 mn. After four
washes, reactions were developed with ABTSin 0.1 M
woehtvepsiphosphat e buffer (pH 4.35) contai ni n@CO/EP200%6011182
H2Q2. To determ ne the concentration of |1gG subcl asses
in serum standard curves wkfe obtai ned by coating the
wells with an isotype-specific goat anti-nouse |gG
described inhExarnple BcAsatambevascertained freoh Figud: thg@mount of antigen

SpeCIHﬂé%rgm%%Eﬁl btc% ?tiq: ]Slgﬁmzfl%%wnggstgg ﬁég& Ys)gt)éo;rﬁhewere strongly
incresAgd! St ﬁhéé\lcadr‘élﬁi1 StPRioNPESthief Sﬁﬁién bglnthPF’%Sl%WarmPEG

vaccl nate m ce in Fig dAYshows™t
or BPPeysAda asonucosal adjuvaint. a%lnthversaisatln cmsefofksymmal aﬂmmlstratlon

here ww@é‘%{%&&ﬁ@ﬁ% HP%?@%?E;QPF ﬁhe 3fgé‘ffhlgogfpe as'Well as of

the @@é %@l‘yﬂéséﬁé B&angw frerdae’ for BPRGBARS, %‘é@eﬂggea_ecrhe data

8, the ambunt of antigen speC|f| c anti bodies
representsme age]agedﬁewfea graun 6kS ag@alsi sot ype were
strongly increased after intranasal adm nistration of
the antigen usi ng BPPcysd yc4ar mPEG or BPPcysAda as

Thus,THE @88l of acdiianiP llows ielibitihg spétseng QnﬁMspémﬁyﬁnabbdy response
‘adni ni strat | on, here subcutaneous adm ni stration,

The teggeringicen be sean ngtioni gftepdntsanasal| administration bgb@bﬁo after
parenﬁgf%@s%tgatgﬂ.ongl y increased for BPPcysAda, see

ata represents the average titer of a
group of 5 animals. Thus, the use of c-di AMP al |l ows
eliciting a strong anti gen-specific antibody response.

CytonTétfic tBé i Alria)d Cifuré Supefiatants Romy prilifératingtdelisasde collected

adm nistratiron but also after parenteral

on daysg| @i ands4r and steredpt of G- iReternmationapf Ik, JMNFa, IL-2, IL-4, IL-5,

v, BV 3752 JELBIOLDTTA) LPBrOhL oot Bk R using o
comm@rcibFKitofromTBBR, addording | to- the hMariufadturér’'s insti@tiens. A standard

IL-12 were perforrredw){ cytonmetric bead array anal ysi s
curve \was ggenaratesyierr eagh oKiRe oy BSINGh 4R r GAMTRFPORHdiNg: recombinant

murlnggé}ﬁ)glﬁgg &fr}a?réiéﬁérpy%tgﬁgé wéféfr?é‘u%%i%de%fr%%ﬂ‘qém&erature for

I'ne by using t correspon
additiomaldh) Thetprobes wereﬂterkam@yzéd’bwfhwmgﬁo}netﬂrwdesmw by the
i nc ted-at roomtenperature for additional 2 h. The
p“ﬂo%ﬂég -were then anal yzed by flow cytometry as
descri bed by the protocol of BD.

To characterize the type of Th response stimulated following immunization, the
content of IFN-y, IL-2, IL-4, IL-5, IL-6, IL-10, IL-12 and TNFa was measured in
supernatants from in vitro re-stimulated spleen cells (Fig. 7). Among these cytokines,
IL-10 was found to be the most prominent, suggesting that a dominant Th2 response
pattern was stimulated. The levels of IL-10 were significant higher in mice vaccinated
with BPPcysGlycdarmPEG by i.n. route. In fact, the strong stimulation of IL-10
secretion is congruent with the role played by this cytokine in the inhibition of
cytokine synthesis by Th1 cells, the enhancement of B cells proliferation and the

stimulation of IgA production.

For BPPcysAda, IL-10 production was significantly increased in spleen. A very high
level of IL-10 was induced by increasing the dose of the B-Gal antigen, whereas the
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To characterize the type of Th response stinul ated
follow ng i nmuni zati on, the content of IFN-g , IL-2,
WORDTH5IBL-5, 1L-6, IL-10, IL-12 and TNFa was REAFRLEE/011182
in supernatants fromin vitro re-stinulated spl een
cells (Fig. 7). Anong these3&ytokines, IL-10 was found
to be the nost prom nent, suggesting that a dom nant
levelsTOR IFNgpFNFe, plht2 eand Wa$ showed aordy. a Weakervialkceeade in cytokine

I L-10 were signjfi t higher. in mce vaccinated with .
secrelighpity E3RANAARDE {4 ARUTFR P SPIGEN. (10 ASSESrtE PRgpe-specific
t i |- et | ' it :
coudt MRS 8l LGRS 10, et W BpEThsaca i
intranagalp kubeutapeohe o snitgmukdulaeroute, tANy-produairgEid8-bfT eells were

analy b Sebt aRhaoBeRaeS, S AR el fresticed p-cal
(TPH%{C\RIIIt?Egl 8?'@5\VA(_(BNFER¥_Z$>épﬂdé§J TEE numbe of in:'m{gs%ﬁ*gqhg CD8+ T

_-10 was induced Dy increasing the dose of '
cells wassignificanjyndequeased 4n omparisios tof grourg immuwpized |wittp B-Gal or

ovA Bltnectoalad; §eiibe Biet ol dheb RS TRt dssioidpidnat mucosal
and pafertefrd Sco-hamikiBiraeie of BRPEYsAdzeinduces a MM2ngominated immune
response i nduced by the co-adm nistration of BPPCysAda

respopse: i ntranasal, subcutaneous or intramuscul ar route,

| FNg- produci ng CD8+ T cells were anal yzed after

stinmulating splenocytes with the MHC cl. | restricted
Interebtifgly, alRbIRAtRIinor csedtdtfor( Sif NFiEkEytokinessi Hef. adthdFN-y was also

. nunber of | -secretin + T cells
StmUIGIEEh T (<O T RIS A EEEMPIET o i Gt B BepsGlycdarmPEG or
' i i th bs A e e r 0
BPchﬁ'ﬂﬁ)ﬁ)‘?%\gsghf esu t'sqg]g%ngﬁlgftgegb th ﬁgb ﬁr"uéci’ogélaﬁﬁg g Th2 type
respopses narer pirealeat] nBRPcys&ilyodarmP ERPRoy BidRcysAtla ealsa helps the

. Th2 nm_pated i mmune response. Interestingly, although
St'mU|ﬁ‘F$Eﬁ?§§ﬁ§'eti on of Thl -cytokines IL-2 and | FN-g was

also stinmulated in cells frommce vaccinated with
b-gal and BPPcysd yc4ar nPEG or BPPcysAda by the i.n.
route. These results confirmthat, although Th2 type

8. (ABalysies &fc phevallent helpercy patlerns, nratinylated * by  using

i .
AEPYIeETyHPACS; BEPcYe At &4 SofilVarfily Biigot ;
BPPcysd yc4ar nPEG or BPPcysAda as adj uvant by Elispot
Experimental protocol: Spleens were removed and pooled for analysis of cellular

immune responses. Cells were grown in RPMI 1640 supplemented with 10 % fetal
calf serum, 100 U/ml of penicillin, 50 pg/ml of streptomycin, 5 x 10° M 2-
mercaptoethanol and 1 mM L-glutamine (GIBCO BRL, Karlsruhe, Germany) and
maintained at 37 °C in a humidified 5 % CO, atmosphere. Lymph node and spleen
cell suspensions were adjusted to 5 x 10° cells/ml in complete medium, cells were
seeded with 100 ul per well in a flat-bottomed 96-well microtiter plate (Nunc) and
plates were incubated for 4 days in the presence of different concentrations of
soluble B-gal. Coat ELISPOT plate with 100 pl/well of purified capture antibody at 10
Hg/ml in coating buffer, incubate at 4 °C overnight. After 6x washing steps, the plates
were blocked with 200 pl/well of complete RPMI-1640 at room temperature for 1
hour. The activated cells were seeded at 100 ul per well and incubate at 37 °C,ina 5
% CO, humidified incubator for 24 hours or 48 hours. After 5x washing steps with
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Experi mental protocol: Spleens were renoved and pool ed
for analysis of cellular inmune responses. Cells were
wogn@vasoasm RPM 1640 suppl enented with 10 % f erall/EPa00b/011182
serum 100 Um of penicillin, 50 ng/m of
streptonycin, 5 x 10 5 M 2-3%ercapt oet hanol and 1 mv
L-gl utam ne (A BCO BRL, Karl sruhe, Germany) and
washingi hufiémeahdati x33tepCwith aidtilled dwbterd BWOoul@Rll of the biotinylated

e SHREFAE ol TS B0E 1 S B A BV B s an
|ncub§t%H| &t WN® téﬁ%@?ﬂul‘é TJ]' 2 3ps MAfteL furtidrl washidAg stepsz]I 100 pl/well of

flat-bottoned 96-well mcrotiter plate (NuncC)
the AWAREsatAé/A@ODndluumem Assayl Ddaget wastaddegst epdrioeubdted at room

e3P0 SRGER A Sy el SO BBflo A Substat

SolutléﬁtWBéPdé/ddiid Ja@.drraévélopéd catagdong tbufp‘eeéture foH Z0-60 ahirtites  until
OC overnight. After 6X washing | ates were

visibleyppeteeappaarad 2Atierwashing siepsdwm (i‘f)@ VRMOBM/OVGAMISUM water,

e pREENIERL 48558 o BB AShUAAIA 555 By HELISp O rencer.

Each 509{céiﬁ£atmmdste§tddumtrmatatys for 24 hours or 48 hours.
After 5x washing steps w thwashing buffer and 1x step
wth distilled water, 100 m/well of the biotinylated

An m@l’@h%ﬁtIlmhéihbnmfﬂ)oprtdml@lmppmc&tg osllsoivad obgended in animals
Assay Dil uent was added and i ncubated at

immungRgewtin dhe B-67al g BPRGSGIYHATIREG @l BPRSYSAgas(FiDO9A and
fo t 1.1
9B), f§ {a¥Bohsg to" fSum{natiin Rt 5 oeRlidd EiERAASRingBRY MHC dlass I-

restrlc{tﬂe(}i SﬂrniIir][udommaAftepltbpletiflmmvva?.s-lﬁiai@cteglgaselogurthermore an
we of, AEC S rate Sol ytion s, added an
enhangegdoeypegsion fhs em@éa@m Lo Prosicig cefieas ghewn in mice
r

B, B REEPIRB e ABE AR A pERE AR e . and
even by thalsicetbwtad anal yzed by counting the spots by an

ELI SPOT reader. Each concentration was tested in

triplicates. An increnent in the nunber of splenic

| FNg producing cells was observed in animals imunized

with the b-Gl and BPPcys@ yc4dar nPEG or BPPcysAda

(Fig. 9A and 9B), in response to restinulation with a

pepti de enconpassi ng the MHC class Irestricted

i mmunodom nant epitope from b- Gal act osi dase.

Furt hernore, an enhanced expression of splenic IL-2

and | L-4 producing cells was shown in mce i mmunized

with the b-Gl and BPPcysd yc4dar nPEG or BPPcysAda by

the i.n. and
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Bi sacyl oxypropyl cyst ei ne-conj ugate according to

woRermide11l: R1-OCO CH 2 | R2- OCO- CH CH 2- S- CHPCT/EP2006/011182

2-CHCOL-R3 (1) I NH2 where R and R2 can be
identical or different and #te acyl moieties; L is a
linker noiety selected fromthe group of NHL O S or

ClaimsCO R is a covalently |linked conjugate noiety

conprising at |east two polyal kyl ene glycol units of
the fornmula: which may be identical or different;

BBy Sy DR O Rl A RAEI0 DER T one of

hydrogen, OH, straight or branched Cl-Ce al kyl group,

OR5 orCO. 5%, I s i ndependently any one of hydrogen
or st r%i@i&gr_ﬁﬁanched Ci-Calkyl group; Ris

i ndependent |y any one of hydrogen, OH OR5 or NR7Re;

R7 and Re are independently any one of hydrogen or

hydr ocRe-bOCARFCH-re2c Pt h&iter§@ork=sR3and which (1)
may forma ring; nis an integer,b of 1 to 100; x is

i ndependently an integer of 1 td 10; y is an integer

of 0 to 10.2. Bisacyl oxypropyl cu#H,ei ne-conj ugate
according to fornula 1: R1-OCO CH 2 |

where
R1 and R; can be identical or different and are acyl moieties;
L is a linker moiety selected from the group of NH, O, S or OCO;
Rs is a covalently linked conjugate moiety comprising at least two polyalkylene
glycol units of the formula:
X1—{(CHR4)x—Ol—(CHR4),—
which may be identical or different;
where
X is hydrogen or a hydrocarbon which may contain heteroatom(s);
R4 is independently any one of hydrogen, OH, straight or branched C4-Cs alkyl
group, ORs or CO-Rg;
Rs is independently any one of hydrogen or straight or branched C4-Cg alkyl
group;
Rg is independently any one of hydrogen, OH, OR5 or NR7Rs;
R7 and Rg are independently any one of hydrogen or hydrocarbon which may
contain heteroatom(s) and which may form a ring;
n is an integer of 1 to 100;
x is independently an integer of 1 to 10;
y is an integer of 0 to 10.
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R2- OCO- CH CH2- S-CH2- CH COL-R3 (1) I NH2 where
Ri and R2 can be identical or different and are acyl

wOorol7aspess; L is Ami no-3' - deoxyadenosi ne, PCT/EP2006/011182

Am no- 3' - deoxyguanosi ne, Ani no-3'- deoxyi nosi ne, or
Am no- 3' - deoxyxant hi ne and H may be absent or may be
coval ently bonded with the purine residue and is at

| east one pol yal kyl ene glycol unit of the fornmula:

i ch may be identical .or different: er S
EsREUBRRrBB kS BsEEonBhale el e hFae
heteroaton(s); R4 is independently any one of
hydrogen, OH, straight or branched Cl-C6 al kyl group,
OR5 orREeO)—+EHes i ndependent |y any one of hydrogen

or straight or qranched Cl-C6 al kyl group; R6 is
i ndependently any one of hydrogen, OHLORS5 or NR7Re; R7

and ReRaOCOdeQERIERLIYSaGHLREHE-00dHegRy or (1)
hydr ocar bon whi ch may contain heteroaton(s) and which

may formaring; nis an integerI of 1 to 100; x is

i ndependently an integer of 1 tRIHEO; y is an integer

of 0 to 10. 3. A conjugate accordi‘ng to claim1 or 2,
characterized in that the residues Rl and R2, which

ma% be identical or different, are a C7-C25 acyl

gVB&f® 4. A conjugate according to any one of claims 1

3, AT Lok sy aoiones 0

ab- 4z2- Amienytdeaxyadenasiget , Amino-3'-deokyguariasine, Amino-3'-
BBy B Al up- i, RafinBhG onal 1 be

R3 may be absent or may be covalently bonded with the purine residue and is
at least one polyalkylene glycol unit of the formula:
X1—{(CHR4)—O]i—(CHR4),—

which may be identical or different;

where

X4 is hydrogen or a hydrocarbon which may contain heteroatom(s);

R4 is independently any one of hydrogen, OH, straight or branched C4-Cs alkyl
group, ORs or CO-Rg;

Rs is independently any one of hydrogen or straight or branched C4-Cs alkyl
group;

Re is independently any one of hydrogen, OH, ORs or NR7Rg;

R7 and Rg are independently any one of hydrogen or hydrocarbon which may
contain heteroatom(s) and which may form a ring;

n is an integer of 1 to 100;

x is independently an integer of 1 to 10;

y is an integer of 0 to 10.

A conjugate according to claim 1 or 2, characterized in that the residues R
and R, which may be identical or different, are a C;-C2s acyl group.
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5. A conjugate according to any one of clains 1 to 4,
characterized in that the conjugate is a

WO36(7A5B3i s(acyl oxy) - (2S) - propyl ] - L- cyst ei nyl earipze06/001182

10.

njugate, preferably, a

S-[2, 3-bi s(pal m toyl oxy) - (24 - propyl ] - L-cyst ei nyl car bo
xyconj ugate. 6. A conjugate according to any one of

cA @ionjughté acéorditngtaany ranecof claimshatorthwheoginutbeataeyl group is a

Straight. syalicaer, pranhes fp-Gae o). straighat syelg epraneego Co-Car

€,arP b .
néngﬁ\g ar %ﬁ% m‘t %}/‘?' o)r rZaFr{schggopﬁa]Cgﬁalk Snlyelgnroruga\r/vhlch may
xqpimmaﬂg%&sub‘stltmedonj ugat e according to any one of
claims 1 to 6, characterized in that in R3 the
pol yal kyl ene gl ycol units are conposed of ethyl ene

oA YeoRljugate %b&ﬁﬁ%%yérﬂ) onér&/ &éln@ﬁnbeﬁect%rhétérlzéﬂl |h that the
or GofdI nations thereof and n is an i nteger of from 3

teorgagate. isAac Shfdigdis(agylonyH(2%-npropuiy-exsteinyicarbaxyscanjugate,

BRI o thory e Aol ZeIER i dptapycamon

agohjegteof claims 1 to 8, characterized in that in R3
t he pol yal kyl ene glycol units are nethoxypol yet hyl ene
gl ycol units wherein n is independently of from3 to

1,52 corr\glga% aa@c}f:rddﬂg%eéﬁiﬁaﬁéyof%fla@somt8 @rir%raé%rizgg‘%n that the

conj ugat e accor to’any one 0
cdumjagdter iszad S- [2 3%(at&lex¢)®(®R}gﬂbpymrm-@tsj!emylcarboxy-conjugate

tgpf%{gp@m3 | S[é § tlse(tplrala}mtoyloxy) (2R? propyI] L-cysteinylcarboxy-

90 &braoxatridec-1-yl)-5,8, 14, 17-tetraazaheni cosane
d| am de. 11. A conjugate accordl ng to any one
of clains 1 to 10, character| zed |n that the conjugate

%' D n{a(lél:g ﬁ%’g@%ﬁg: for | n@ éz%rwﬁﬁﬁgggddg that in R

deki peNaikyletiey ghtdl Alinity %lréfscdmb@sédl oflnéth@Iene glycol, propylene
phar maCceutical 'y acceptable carrier, diluén

mlmr andioy dutyane glyrol unitmﬁﬁmblaatlgm%mer@pf and n is an integer
e 3. The use of a conjugate as defined in
St isd

Claims 1 to 11 for the preparation of a
phar maceutical to prevent or treat infectious

di seases, septic¢c shock, cancer, tunpurs, autoi nmu
d?\§@§i}€9? e zﬂclcgfcbnﬁéo %W QM Qﬁlcl,a"@ﬁ héed, eCthﬁPt&ﬁ'ﬁﬁ@ d'ﬁ)ﬁhat X1 is

Rh8&Ferdently a methoxy or ethoxy group.

A conjugate according to any one of claims 1 to 8, characterized in that in R3
the polyalkylene glycol units are methoxypolyethylene glycol units wherein n is
independently of from 3 to 10, preferably independently of from 3 or 4.

The conjugate according to any one of claims 1 to 9 characterized in that the
conjugate moiety is (S)-10-Amino-6,9,13,16-tetraoxo-N,N’,8,14-
tetrakis(3,6,9,12-tetraoxatridec-1-yl)-5,8,14,17-tetraazahenicosane-1,21-

diamide.
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14. The use of a conjugate as defined in any one of
clains 1 to 11 for the preparation of a pharmaceutica

WwoRe0s3iol fertility in human or ani mal populP@TIERAG6/011182

11.

12.

13.

14.

15.

16.

15. The use according to claim 13 wherein the

i nfectious disease is produt3ed by an infectious agent

sel ected anong those causi ng human or ani mal di sease

at the level of the respiratory tract,

gastrointestinal tract, genitourinary tract, ) )

oA taonjirgate lacaarcﬁlygtt@mnymobolaynana% 30 scharactarizednal that the

SRRt T e o Bosoling W Totfia 0T 201 VETi g or

enhancing in vitro and/or in vivo the antigen
presenting function of antigen presenting c%II%@Lgr a
t herapeutic or prophylactic isntervention. 17. e us
of a conjugaie_as _deiiped A, of Cl:gfs 1to 11

for stinmulating nacrophages .and ndritic cells and

t he production of\éﬁ?fBB%Tﬁgf/or t he prepasaglpn of

cel | -based vacci nes as i mmune sti 187 AYa¥e of

a conjugate according to any one of wl to 11 to

target in vitro, ex ylve argiareip~yivg «cells

expressing Tol| like regceptor lgcules, like the

TLR-1 , TOR > amdlet LK “ﬁéﬁg%fo for a prophylactic

or therapeutic intervention. 19. A°use of a conjugate
according to any one clains 1 to 11 to inprove vaccine

GA h‘éﬁﬁ&c@t\(tida?%ﬁ{dd%ﬁio?\eédrﬁp@iﬁ% as&drjdgatBaas'@fined in any one of
and/or Toll 6 receptor. 20. A pharnaCeutica

calaipess il 1o 9 ansha pharmgcauticaliy aeaeptable cafrigjadiduend, preservative,
def.i i f clains.1 11 dj t,
ittt Al fRauReR Sifehl, and e CO VAN @

phar maceutically acceptable carrier, diluent,

preservative, adjuvants other than the conmpounds or
cHhg v 6f aasopiigate s defingd dReary aneaiohclaims, 1oto 11 for the

RIS SRy BOGSE By or R RBSIE Sk, s

tdtickl leanpéartomonrd,i awtbinnmbonesdiseases, allergiespoy thanic or acute
and/ or therapeutic vaccine. 22. The pharnaceuti cal
cpARmEatPBHPIREESeS-ng to claim 20 or 2 1, wherein the

The use of a conjugate as defined in any one of claims 1 to 11 for the
preparation of a pharmaceutical to control fertility in human or animal

‘populations.

The use according to claim 13 wherein the infectious disease is produced by
an infectious agent selected among those causing human or animal disease at
the level of the respiratory tract, gastrointestinal tract, genitourinary tract,
osteoarticular system, cardiovascular system, neuronal system, skin or

mucosa.

The use of a conjugate as defined in any one of claims 1 to 11 for activating or
enhancing in vitro and/or in vivo the antigen presenting function of antigen

presenting cells for a therapeutic or prophylactic intervention.
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active ingredient(s) conprise at |east one or nore
different antigens in the formof peptides, proteins,

wopolysesehar i des, gl ycol i pids or DNA encodi ngPCnAPR006/011182

17.

18.

19.

20.

21.

22.

23.

and/ or antigen dellvery systens such as virosones,
physical particles, preferatdy nicroparticle,
nanoparticle, |liposone, |SCOM copolyner and/or

bi ol ogi cal particle, preferabl y bacterial ghosts,

rus-|Ii articl]es (VLP artlce PLP .
oHha el Bonivasta aedeniod IVRBY G okt ddp Tor Stimulating
c t I
tﬁh’%?“bﬂhe B3, BAT MeNdHiic ol At B r??aé‘“%‘f‘*ﬁ%f (aillides, or the
deneipacatior ofivellfbased vaccinesas shmupeastiontlaots. t r eat
i nfectious di seases, septic shock, cancer, tunours,
aut oi mmune di seases, allergies, or chronic or acute
| Rflsended QoWjulals asesiling fo ani el cTame Y t©a11 to target in vitro,

conposi tion accordln to any one of clainms 20
wive véicnandior 4t vvausells expriessied Tall lie fmmoramewleﬁ, like the

Neach 198 Byl BB, TR Bt AORATMGR, or trerapeuto

ciptarvéentisty one or nore anti-inflammuatory nol ecul es,
anti -angi ogeni ¢ nol ecul es, cytotoxic nol ecul es,
innunonndulatory nol ecul es, preferably chenokines,

, lec
oK' 358 col P REng 5 b4 i 3 64 55 prqve vaccine
c@fﬂpaey by targeting cells expressimg theecl alf 2 ahdlcmﬂ‘ ol tecepior.
characterized in that the antigen(s) and/or conjugate
are associ ated and/ or incorporated and/or coated to a
PRY I aph opRar, t
i BhaRaBiicef  ComBoglsh oMpRamigo Ry conudlnd, or conjugate as
bdefimagi iocanypane iof Iclalmpr‘etceﬂ dldsyamadjuyantla ghalsmaceutlcally active
Vi ros viru

JRpRara apth &) Phamicelibabe g5aiblel caher! Ziflent, Breservative,

PAGILUESS Uthe P thdrP RO Ebrigolinds Gt ébrjGgates Y defifedin any one of
clains 20 to 26 provided in a fornmulation suitable fo

nelaigeall ta@rimmunomodinatorsopexeipient.ar, for intranasal,
intra NALT, oral, intra-rectal, |ntrapul nonary,
i nt rabronchi al, i ntrat hecal , conj uncti val ,

| The @h\amaaemtlwl ddﬂﬁpiwwrﬁbbt:@ﬂdlr@m mamraml earacterized in that
adm nistration into the mlk ducts of the breast or y
i thepharmageutical composition is a prophylactic and/or therapeutic vaccine.

The pharmaceutical composition according to claim 20 or 21, wherein the
active ingredient(s) comprise at least one or more different antigens in the
form of peptides, proteins, polysaccharides, glycolipids or DNA encoding them
and/or antigen delivery systems such as virosomes, physical particles,
preferably microparticle, nanoparticle, liposome, ISCOM, copolymer and/or
biological particle, preferably bacterial ghosts, virus-like particles (VLP),
polyoma-like particles PLP or attenuated vaccines.

The pharmaceutical composition according to claim 22, characterized in that

the antigens are tumor antigen(s) or antigen(s) derived from infectious agents
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28. A pharmaceutical conposition according to any one
of clains 20 to 26 provided in a fornul ation suitable

wofRoe7/3993¢nt er al admi ni stration, in particul ar PCIIfEP2006/011182

24.

25.

26.

27

28.

29.

subcut aneous, transcutaneous_ (topical vaccination),

i ntravenous, intradernmal or43 ntranuscul ar

adm ni stration. 29. A pharmaceutical conposition

doc@revent 0o tragt dnteotibusl diseases tsepfie aBock, ccabc¢redtumours
| t aneous arate, or

QB R@ tisisss. Blletoif ihrdi Bt kB ShgATIERY Blocesses.

cancers, tunours, autoi mmunedi seases or allergies,
chronic or acute inflanmatory processes or to control
f Ee ipharnaceuticatagompositipheacqesginbata @ny. oe.ofAclkings 20 to 23

(BRI ey AT %?%ﬁ%r%a"@a*@\aié‘mﬁ%%@a?bébHS 1

the conpound according to any one of clains to 11 as
an adJ uvant and an antigenic structure and,
o]alae dfarmacewtiea a¢erapesitior AGCPréipg ot apy oneof iglaims 20 to 24,

gptcogg{r%ﬁ?%%ﬁh remo?gjéﬁfﬁfﬁ?lﬁn'ﬂlﬁ&%f'y WQEGIFQ Tntl-angmgenlc

conjugat ned I'n any one
| miolevuites ubptotoxic omotewles,enhmuﬁbmdﬁu@tammelﬁout&ﬁ, preferably

t { di
Ak SAneb BT B Rle Rl & toodis or
PhBX6relsitRerdyf, treating infectious diseases, cancers,
tunours, autoi nmune di seases or allergies, or chronic

or acute inflammtory processes or to control

fErt#\érlnt\gcc-:!urt]icalurcrz%rrhpoor3|t%rr]1 ré%copao r? u't%t IaR{I]Sone of claims 20 to 25,
characterized in that the antigen(s) and/or conjugate are associated and/or
incorporated and/or coated to a physical particle, preferably microparticle,
nanoparticle, liposome, ISCOM, copolymer and/or Dbiological particle,
preferably bacterial ghosts, virosomes, virus-like particles (VLP), polyoma-like

particles (PLP) or attenuated vaccines.

A pharmaceutical composition according to any one of claims 20 to 26
provided in a formulation suitable for mucosal administration, in particular, for
intranasal, intra NALT, oral, intra-rectal, intrapulmonary, intrabronchial,
intrathecal, conjunctival, intra-vaginal or intra-urethral administration,

administration into the milk ducts of the breast or by inhalation.

A pharmaceutical composition according to any one of claims 20 to 26
provided in a formulation suitable for parenteral administration, in particular, in
subcutaneous, transcutaneous (topical vaccination), intravenous, intradermal

or intramuscular administration.

A pharmaceutical composition according to any one of claims 20 to 28 as a
combined composition for simultaneous, separate or sequential use in

preventing or treating infectious diseases, cancers, tumours, autoimmune
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30.

31.

32.

46

diseases or allergies, or chronic or acute inflammatory processes or to control
fertility in human or animal populations.

A kit comprising a compound according to any one of claims 1 to 11.

The kit according to claim 30 comprising the compound according to any one
of claims 1 to 11 as an adjuvant and an antigenic structure and, optionally, a
pharmaceutically acceptable carrier, diluent, preservative, adjuvants other
than the conjugates as defined in any one of clams 1 to 11,

immunomodulators or excipient.

A pharmaceutical composition containing a conjugate according to any one of
claims 1 to 11 as immunomodulator for preventing or treating infectious
diseases, cancers, tumours, autoimmune diseases or allergies, or chronic or
acute inflammatory processes or to control fertility in human or animal
populations.



