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medi canent . The conpounds of the present invention are
particularly useful for the preparation of a
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conditions or diseases associated with ion channels of
the Kv4 famly. Non-limting exanples of said
conditions or diseases assocjated with ion channels of
the Kv4 famly can be sel ect®d from the group
conprising cardiac disorders including arrhythm a,
hypert ensi on-i nduced heart disorders including
hypertensi on-i nduced cardi ac hypertrophy, disorders of
the nervous systemincluding epilepsy, stroke,
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salt and/or solvate thereof In an embodinent, X1 is a
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yet another enbodinment, Yis Nand X1 is -N(R 13)-
wherein R13 is selected from hydrogen, alkyl, aralkyl
or al kylcarbonyl. Z is selected from-C(=0)-, -CH 2- ,
or -NH and Wis selected from-C(=0-, -NR2)-,
-N(R2)-NH, -C(=O-NH, -CH=, -O or -CH 2- in fornula
I, and Wis selected fromN, or CHin formula Il, 111
or V. R1L can be selected from hydrogen, hal ogen,
hydroxy, nitro, am no, azido, cyano, or alkyl,
cycl oal kyl, al kyl am no, alkoxy, carboxy,
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substituents, for exanple 1, 2 or 3 substituents,
wherein the substituents can be the sane as that

waelemensedsed herein for "substituted al kyl". AccePCOEPIPOH/@13732

the present invention, z is an integer between
selected from1, 2, 3 or 4, for exanple z can be 1, 2
or 3. R2 can be sel ected frarg hydrogen or alkyl,
cycl oal kyl, cyanoal kyl, al kenyl aryl, am nocarbonyl,
hal oal kyl, aral kyl, cycl oal kyl al kyl, acyl or al kynyl,
each optionally substituted by 1, 2 or 3 substituents
sel ected from al kyl, aryI hal ogen, hal oal kyl ,

hanaIF é For exanglIS R2 can be hydr ogen, ary

ar aFgpina pR&,qlevgf p?qtlcg]arlyﬁ@wm f@mogfc@gpidabln aaqhdegradable
enbogn y

cyanoal k{)&lhio%?l Cgﬁta&%ﬁiiﬂ/%? %hrl%rﬁ%‘?g#) t Og?)h e‘éieﬁfﬁ <]éf t§6actwe

hy dagrgdents phemy.l , benzyl, a Cl-C4 cyanoal kyl or a

Cl-C4 al kyl group. A can be an optionally substituted
or polysubstituted aryl, cycloal kyl, heterocyclyl and

SheterRaiybf théph§r ﬁjt SRS tHélssHH? Hé\llé{a% %gm%fngﬁ %21( écttlv{a er:rggredlents

by 1, 2, 3, or preferably 1
pr éip apbigw ior@n eﬁfestuwontrubmﬁastlvsmgr@mre rededss fiolentide the
fo imted.t hm e 0 nitro,

'Ea@& %Ln%ar aezacll;] i¥e mcgy%iﬁ T léﬁeagiio noé rnsefp({g% havs 2t 9]65] dkggosal any
Cy cigaall geylbr,atlﬂg? yiopeﬂieKYAm T9he RhicYihR 'ﬂsé@ﬁ%ﬁ@lﬂﬁle' active
al kyl carbonyl oxy, fused heterocyclyl, -
haltardignts arg eribeddaddnagadablgroy disggtvakip haythopyesam@mfpuaysmloglc

| t hi | k
10 2;?1'61%1)%{/ t{ﬂ@lg%ﬁ% rg?nﬁlrﬁ)glqgt‘él%ég? né iégr)r(%te 154) gxgr{;g@%seyof active ingredients,
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t h bmm"fde matrie aat@xialsarke pinitnany d%nal\/ﬁk@dfcﬁh? nfRiBds SAn example of
alk Ian1n or cycloalkyl. L is a I'inking group
%ﬁFPGBE‘ Ly crpyfhertheprier at, pylepreseried byudmecyings stents, whose

f Kﬁl&ﬂé&?&ﬂ jﬁ?lvg%gred1%tg¥ d’e&rﬁl)?ﬂ(éa%}%/thg ‘335130310408%'/ E(ry lvzetpoeand in-vivo
§ (RErY WxOngi@e B-¢lRAJal Whdies. However in such clinical studies

%&Rél aV‘?Rﬁ)O}]V- %(C Rﬁ%é&gﬁ&’%&g@ lg R4 \ée gat(hered only by means of

ldiradt oyt 8ih
cym (t Rﬁ)a;hwzﬁd d_ﬁ%’d&@%%l}o‘éﬁ‘%ﬁt\@ﬁ '%a?létﬁféggﬂlﬁgﬁgip% ecggcern?d vessel,

aI ’l‘tﬂhéttp Perfitrafeften ex poylc eathsffter intpdagatiore RohthR4cius] l1m1tat10ns

Qberggﬁﬁl ‘?(ﬂlz ro? 81” ?ckltvg (ijngfc{{a(g tgﬁg%s%g{ee%}'r:g%dﬁ %ﬁ? an aw pomt to

aI &gﬂvaamneml @rrcuahtkyi Q892;a0bq8yY; d is an integer
selected fromO, 1, 2, 3, 4, 5 or 6; v is an integer
selected fromO, 1, 2, 3, 4, 5 or 6 and wis an

'Rnfll?eg@ gs tﬁfl‘rleggé Qqﬁég(l%%n%& szJ’ B‘&j&r&i%ﬁ ch2 are Olet&eratt Bl Y dlagnostlc

- (DARAraRAYF PuoRes) du@ngwi after thelRQpplii:aﬁ&h B¢ kel de@BRafing

bond R4) wh R14
S' ngtbs%sc?”g’adhﬁfé%ﬁ%é&% a@aﬂgﬁiﬂdwmrw& r@au@ywe rre\ménpe' $08i
p ﬂ@r@d@eﬁd&t&mﬁﬁmé@eﬁ@é %{Js&&e@a&d nketh8d dsoal;nd%he 7
formula I'l, Il and IV can be sel ecte

(C(R4)(R4))2r+ : (C(R4)(R4))nr+<F§£1 O)O(C(\AE 4) (R4))g- ,

or r el n mis
AT BT DA MO S SBLats wric
Rh2e cmmeﬂem@ﬁnim@ml&degmgm@ or BlKdodib®, Whd t}éfrxﬂe%lflax adation

or. al kyl car.bonyl escri bi ng the conmpounds of

i A0 &ATFsBANd ‘9&@0@ -HPREIVE Fdsuseraent@ng detsotnwt maddds, for examplean
accordance with the followi ng definitions, unless a _
context dictates otherw se: The tern1"a|ky|" by itself
or as part of another substituent, refers to a

strai ght or branched saturated hydrocarbon group

j oi ned by single carbon-carbon bonds having 1 to 10
carbon atons, for exanple 1 to 8 carbon atons, for
exanple 1 to 6 carbon atons, preferably 1 to 4 carbon
atons. When a subscript is used herein follow ng a
carbon atom the subscrlpt refers to the nunber of
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The term "optionally substituted alkyl" refers to an
al kyl group optionally substituted with one or nore

waeashedsoent s (for exanple 1 to 4 substituent SPCDEPD0$/@13732
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2 substituents) at anyavail abl e point of attachnent.
Non-limting exanples of such substituents include

hal ogen, hydroxy, oxo, nitro, am no, oxines, imnes,

azi do, hydrazi nos, cyano, aTKyI aryl, heteroaryl,
cycl oal kyl, acyl, al kyl am no, alkoxy, t hi ol ,

al kyl thi o, carboxylic acid, acylam no, alkyl esters,

car bamat es, thioanides, urea, sul phonam des and the

like. Wien the term"alkyl" is used as a suffix

f olnhapeipPgHut@ti@hod, 8¢ ant@$lable ovetEe esirhiy/lime ahdpemiis a
intended to refer to an al kyl group, as defined above,
befaitFlaigpsiclvemnampiant pifestiacrpss @%thempert& By Oy dlye acquisition
su er,
spgil ?%Z fogﬁnsgﬁe:fdﬁﬁ% %ﬁd lﬁé’“prgswgr&gﬁef i ned her ei n.
Alkoxyalkyl refers to an al kyl group substituted

wth one tg two of OR1, whereln R is aIkoxy as
de?ﬁ“l‘iéli‘rbié’lf&ﬁmlfﬁ?t“@karrpl e, "aralkyl" or "(aryl)al kyl"

r et Rdrsfotd tl?e QST IdvehRth ﬁ|o|ﬁ¥ |as&5%vﬁ%s ARp1hAS eidb Wele visible
wherein at l'east one of the alkyl substituents IS an

ar yll image geiduciad niethals, whigh Iprezfsrable/rcay lbe nidde visglylerat the same time

oY BS g 55 B VORI L5
c?ﬂ?i@ I lembb Aieh SAELEST tRe Bﬁégér@ Whhé(ﬂ allow for a control of the
1- (hy oxyneth%“é 2- et hyl pr opy 4- di hydr oxybut

anePrEsst ansterpicalpesitioaing o @wne@m@ple mb@wal wicg irpyit rmg the
par.t n it I t

ot S EpuTHEN el nr KRR, AghoBP el Bhfy e
hyﬂm@warlbam 960U gt tlicatheiapeutik, efctivends, Mﬁl@n&he use of non-

i ncl udi ng nmonocyclic, bicyclic or polycycllc al k
gr BIRSENHRAERY}-HVaHEhbisge Helecting methodsior £Xamplg bﬁ%’—dan MRIL
carbon atons, for exanple 3 to 7 carbon atons, for
exanple 3 to 6 carbon atons, for exanple 3 to 5 carbon
at Burhermibee, fheritvestion prgysdesfassenibiies of mydychtdaniedlcsl dm/jrces

her fused, bridged. and/o orn d.thr h one

morBiebsprai b Ghentisallhpitng o eisHE U ot SIS, fo
r aaraﬁr}ha ih Bifa ﬂﬁ%e%aéama Bplpaﬁlanwégrmmeydomﬁaxem@ BRM&YNt of the
cycl ohexy cycl oheptyl, cyclooctyl and the |ike
Exéﬁrgmcegomfs qmte;ata}ldrt veth clymment oy releaseliof ﬁlle@pﬁmqaild @ctive

deca cycl o adamant

aniCRRE Ty 0o e ospRaigPte st HREER: o AERIpmavte

r efi@hides e oY ﬁ{g@ah&wls fRpldado @rstgn@nalohwcrﬂ@ Bz atDihe depletlon
substituents éﬂ;r exanple 1, 2 or 3 substituents, or

t cofsignalssinithqdavicg or paels et thederie rﬁdth%%@e&érephe@herré%e of the

fo d al kyl. When the suffix "ene" is used
£m§¥%§%&%%§§ with a cyclic group, this is intended

to mean the cyclic group as defined herein having two

singl e, bonds as ornts of .attachnent to othe roup
Thé%f’e‘r‘“rﬁma‘i’rlé'éﬂ%ﬂ? 'thg presenddnyengpn 3 O\ﬁ%\rotcoafr%ﬁ#s?ﬂerse of active
Supstddidhi@from raﬁfn?rf)ﬁn{ % 8rdef foAb ety &'Eec“@%h@l%élt'@fhctwe
chai'n containing at l'east one unsaturation in the form
of ingregliemty, ezhualrdm@mlrta@eiﬁromcam 1dtpmmltaé>1¢3mndhcalrrt¢vr¢ammt¢gsp201ﬁc
to 10 carb or exa car bon

or e Do e oo EAS schek of S EPERARY [ §%go 5o
Ccafypes) A@aqmallﬁxme@@t Hvenlikeprvlidgsaethsdafoeatt Mapihiable
2-propenyl, 2-butenyl, 3-butenyl, 2-penteny! and its

i soners, 2- hexenyl and its isoners, 2-heptenyl and

its isoners, 2-octenyl and its isoners, 2, 4-

pent adi enyl and the like. An optionally substituted

al kenyl refers to an al kenyl havi ngoptionally one or
nore substituents (for exanple 1, 2 or 3 substituents,

or 1 to 2 substituents), selected fromthose defined
above for substituted alkyl. The term "al kynyl" by
|tself or as part of another substltuent refers to a

. T o, oy



substituents (for exanple 1, 2, 3 or 4 substituents,

or 1 to 2 substituents), selected fromthose defi ned
w@bmwemedeor substituted al kyl. Wiere al kyl gr oupSIT/EB2005/013732

defined are divalent, i.e., with two single bonds for

attachnment to two other groups, they are terned

"al kyl ene"” groups. Non-limting exanples of al kylene

groups i ncl udes nethyl ene, e%hylene, nmet hyl met hyl ene,

trimethyl ene, propyl ene, tetranethyl ene,

et hyl et hyl ene, 1, 2-di net hyl et hyl ene, pent anet hyl ene

and hexanet hylene. Simlarly, where al kenyl groups as

defi ned above and al kynyl groups as defined above,

I emReRhll de9lcks whb& e ?émteffeaméa@tssls itk d1Bb R Wigh 6r without

bonds for attachnment to two other groups, they are

t erqid metpckemtypléw byanerns gf Kerepriehaentof sigmel prdyging agents in

Where al k n

i s o B Beaf R SrePe ol oh B BRI L g et

gr §B§ whechay thRsaltdbave @hkightydigial génerﬁidgﬁrbptettes or are only
groups. Non-limting exanple of such al kyl yne incl ude

5 metrpishermed in vivo sutasiappt gracraging agends by k@logmé mechanisapy (This can
ar
3 A2 BaGELY SR L RLERRIE pymBeneblentodf Bice i applic
t haytisanesubati tmedlin"madligartissya) etid mrcﬁhagéseift;et inedStagis ©u psnor

The term "aryl!' as used herein by_.its as part of
anGeHBAL gro e fE ASgte: s akgee P S aepgus son. reSurrence
Cafbi & AL RAMAch e birr&undiddy SF Barpemt bwﬁeﬁy&ﬂ defective
bicyclic or tricyclic aromatic rings or ring systens

10 coentrahpieng blought about frgsxahpletihrangh fangtingigogpshiermake them
[ink CoV caII containing 5 to 8 atons;
atV¥§%§P58ae ﬁ@f |@ﬁp ? 8F ¥&ti c. The aromatic ring
may optionally include one to three additional rings

(either cycloal kyl, heterocyclyl or heteroaryl) fused
t hAise; the present inygntion prexdgspmetiods warcwmq,l@rrppcpsg@le not to impair

1. &1@%:'_1%‘(61%]_1 B&iﬂ&lg{m o%{h? ﬂg{}l}ﬂltetﬂ 1x91;$ ifio gﬁ&é&%l@&llbstances

15 2- Wamhttﬁl)‘ﬂls wity lin2t orGaved desuadenlyd fun&.t-tonaﬁty or 9 ant hryl ,
1- 2- - or 5-acenaphty| enyl,
5- M&ﬁmcéﬁw pregent igyentign mahes qylallq_l@e a ﬁﬂt@ﬁgﬂpw o conlblnatton

Or £ atﬂﬁﬁft?abl%r}}{édlca]r 'de':ztce(:)srgf coltf, oﬂe t H; rhalﬁé1 meflcal devices,

5-1n tra ydro
1, ﬁrh&héts adjustatily cvithrragend by the sﬂgndl— ghinhgating paqpl&tttvy lof it.
dlbenzo[a d] cyl coheptenyl, 1-, 2-, 3-, A- or
5-pyrenyl. The aryl ring can optionally be substituted
20 DYIONRIr@Er APER, S BiSdentib® Hakes AAila1PhicOMPbiMon or combination for
substit ut ed aryl" refers to an aryl having optionally
ondnpiantalle @@Lﬂ@kdwlﬁé rehich ganrbeediustridewith regar@to the periodof
su Nt s, n
avgdl%{ltlécfa%on oll en t%mgerag%\ﬁa%agklpy (ﬁo&eyecyatb? Ilar%é rgx%/t mpl es
of such substltuents are sel ected fronthalogen

hydr oxy, oxo, nitro, am no, azido, hydrazino,, .

al kyz} st1lgﬁ1ther ey t@g pwentlmmékwwlgﬂﬁ? pomg9§§ql%pq<c§gmblnatlon
25 @ c{g il%tgfaﬁ % h@%éﬁ?cal ;’ahlééé el?g ?sgc!:e?%:t%/ﬁlle b)ﬁ@@ﬁ%ﬁ nTeasurem ent and

aI&yhﬂ&nbmanh alkyloxycarbonyl aryl oxy,

aryl car bonyl, hal oal koxy, alkoxy, thiol, alkylthio,

hal oaryl, carboxy, acylam no, alkyl esters, carbamate,

t hi oam de, urea, or sul phonam de, and the liKke,

wherein R15 is al kyl, al kylam no or cycloal kyl. The

term"aryl oxy" as used herein denotes a group -Oaryl,

wherein aryl is as defined above. The term "aroyl" as

used herein denotes a group -C(O-aryl, wherein aryl

is as defined above. The term "heteroaryl"” as used

herein by itself or as part of another group refers

but is not limted to 5 to 12 carbon-atom aromatic

rings or ring systenms containing 1, 2 or 3 rings which

are fused together or Ilnked covalently, typically

e — . ~ oy oy



bequat erni zed. Such rings may be fused to an aryl,
cycl oal kyl, heteroaryl or heterocyclyl ring. An

wO opbioamsal | y substituted heteroaryl™ refers toPEI/EP2005/013732
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het eroaryl having optionally one or nore substituents

(for exanmple 1, 2, 3 or 4 substituents, or 1, 2 or 3

substituents), selected fromthose defined above for

substituted aryl. hbn-liniti%g exanpl es of heteroaryl

can be 2- or 3-furyl, 2- or 3-thienyl (thiophen-yl),

1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 1-,

3-, 4- or 5-pyrazolyl, 3-, 4- or 5-isoxazolyl, 2-, Aor

5- oxazonI 3-, 4- or 5-isothiazolyl, 2-, 4- or

i téémdcriﬁfd?ﬂabﬂl ’1} ik a]a_lgaa@pécf behe hnvibntlons & makéavaﬂﬁble ac¥hposition or
: riazol - 1-

1, comgbinata fay anplantaldp meem)al devices Mn@%x@l&ﬂ“észtmds@ct e range of the

5]?YP§S? %f t§ Zihe eu }5;1 %cqlv)él1%gr%ﬁ’h§nt%'bg>ﬁie%inﬁlgg%gﬁal Fr_lega}tmcﬁmethods,

- Segpkcially ﬁl,eﬁfclbﬁﬁe&ﬂ Itmﬂieuﬂcal@'ractvée jflgredients from implantable medical
1,3,4-thiadiazolyl, 1- or 5-tetrazolyl, 2-, 3-

4- quegycpr frago cgt,npgmylﬁq Q;falglip}pypablqmedlggl degiceg,pr the ggrlchment of
gr Pcﬁ{vﬁ ﬁ]tl%e%lgljlt? g%ucih a:i‘% reléaéed ?ron@n%ﬁéﬁtgﬁl@ Werd?dly Hevidss-or From
7 hm;szemrsy)tf imﬂl—antaB}e methicad deﬁeessn koennpaxftmelytb of the or@nism,
- or benon [ eqy % 4- or
5 ?@G%Hé%‘ﬁﬁ%‘i’ﬁ?}‘e oncell types, gt both’ 6- or
7-indolyl, 2- or 3-pyrazinyl, 1, 4. ova|n 2- or -3-yl,
1, 4- d|0X|n 2- or -3-yl, 1,4- th|a2|n 2- or -3-yl,
1, &, fBrtheriagpdchyf the 1nvgnnom mahqs awyulablq_ agompositioy plhccgnbmatlon for

mgﬁclant_aLQe %fdlctagdeevg(? é&lﬁ%ﬁ;}]{omsdg) coqn)fpl %‘i@ 1mpiaﬁt egt{ectlvgness
ferﬂﬂ? ﬂﬂré@%h\/ thaZterhent 8nd déectiod metBodsA¥hich make the implant-
en2|soxaz 2-, 4-, 5-, 6- or 7-benzoxazolyl,
3 tissye bowndarigs v1§1,b1e7 ob@hgql@gq pf genl \genergting ag.entsgnd/oe their
or _ (- t
5. ensrlcgﬂlﬁgéﬁuc{agﬁaﬁh%h‘cs of éhe &g&rﬂéxﬁn&rgﬁr? gﬁ%(uaers] ?)F]tlssue op’iell types,
2- preBeraldy nﬂt-lﬁhlﬁﬁﬁﬂﬂitdwn:lﬁlﬁbf of the,implgnyadanediydl de\’hcc 2-,
3-, 4-, 5-, 6-, 7- or 8-indolizinyl, 2-, 3-, 4- or
5- |30|ndolyl 1-, 3-, A, 5-, 6- or 7- i ndazol yl ,
2- A sl further Wpdiy B h'i}w tighi make Rhilfslc REbABbAROY combinat
Z-ésg u& % n%pﬁ ﬁ{hrl dleﬁy}ﬁn e -1 ore - qu?noxal [ nci/oln? maton
2- fordmplaﬁt—ableﬁnedﬂ&l devlcés-whmh mimbs slglhql ginqrating aggntsdor
4- qui nol.i zi

g. diagmastie ﬁ?‘i%ﬁ%‘?ﬁ%?%c) pur%oses %tér 1gse’rt1%1 1nto7an ajpmal or human body.

20 8- fitd praZtedlembbdimeiit of fiis aspeot, e sighal-@nerating and

25

8- |squ|noI|nyl(|squ|non?) 3-, A, 5, 6-, 7- or

8 tierapowtioigipgnogtic agents ge rqj@asvd ﬁy{l@]&amaal,lqulmuj_taneogsly gd most
r bazol , -, 8- or

9- %rgieb%?l?/ elage&ts%rdzcoupged%rkogdqg to egch otl?er 9- or

10 phenanthrldlnyl 1-, 2-, 3- or 4- acrldlnyl 1-,

- - _or 9-perimdinyl -

4 fn q;furthen aspect thg _mVCgthIbfnalIQﬁ_ aveg[ab}y ﬁﬁ@lﬁlafﬁlh?rbpli qﬂppbmqpon for

or . . )

3. nﬁ;} Q&?ﬂ@ﬂeﬂwar de'vic’:e’s %5 Perﬁgqeeﬁzs_efofér}pl%gmﬁ ﬂ%ﬁryala&év‘i%'s which

razan enoxazli ny )

az ﬁpﬂwwdcporﬁpbsmmnnyf settthgdognafali gnal parepingypropetiicy armytlo, adjust

et B TR oo

t eﬁt‘ésdet&ﬁe{‘tﬂé QY& e p vetheP BleQEREMX U Rign %éﬁéﬁ@inﬁ ag&itand/or
by itself or as parF of anot her group refer to

non-aromatic, fully saturated or partially unsaturated
cyclic groups (for exanple, 3 to 13 nenber nonocycli c,
7 to 17 nmenber bicyclic, or 10 to 20 menber tricyclic
ring systenms, or containing a total of 3 to 10 ring
atons) which have at | east one heteroatomin at |east
one carbon atomcontaining ring. Each ring of the

het erocyclic group containing a heteroatom may have 1,
2 3 or 4 heteroatons selected fron1n|trogen atons

. - .



i soxazol i nyl, oxazolidinyl, isoxazolidinyl,
t hi azol i dinyl, isothiazolidinyl, piperidyl,

wa eweioedeni dyl , 3H-i ndol yl, indolinyl, isoindolPewyEP2005/013732

chronenyl, isochromanyl, xanthenyl, 2Hpyrrolyl,
1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolidinyl, 4H quinolizinyl,.
4aH—carbazonI,2-oxopiperazin;i pi per azi nyl ,
honopi perazi nyl, 2-pyrazolinyl, 3-pyrazolinyl,
pyranyl, dihydro-2H pyranyl, 4H pyranyl,

3, 4- dihydro ZFprranyI triazinyl, cinnolinyl,

pi nyl, oxetanyl, thietanyl,

pht hal
D P E BRI achive Tasiiani Fooupt Sreitibyfrom doleist fyth the
2, anﬂ"lan@db@@ﬁl'egil%‘lydevwg o?é&ﬂgpl nyslddfqyé 1(5110(?1?1}%?16 medical devices, i.e.

2- oxopyrrol odi nyl, 2-oxo0az
t etrpsﬁw m@ﬂe@iﬂyﬂon of dtersadgmatige@fettitidagakents in the device or the

tetr nyI tetr dr oqui nol i nyl ,
t et a %@‘ BURWES ngA fo faﬁg Pﬁ%l flhhilthfough enrichment in

5t hlceﬁ‘lpﬁﬂﬂl@hﬂs%ylthe%#gilﬁéiﬁ Ctﬁor%l?; %gﬁ%fbg' eor%rgflft 3§ or both.

1, 3- di oxol anyl oxat hi
1,3,5-trioxanyl, 6H1 ,2,5- thlad|a2|nyl 2H—

Lo B R R RS e B Db comotof
2, eghabiytibnaifeleglidhi4be
g ey and ror pho Tyt e el BBES il i

agd ‘H‘s%ﬁ’é stenak geapgtiprand asethed émtsumeeﬁleloa of me@r

r t he orenen i oned al kyl
At e .

15 ¢

20

25

Ex auqhl degice$. ar al kyl radicals |nclude benzyl
phenet hyl , di benzyl net hyl, nethylphenylnethyl, 3-
(2 napht hyl )-butyl, and the |ike. The term
" Cyeh amibeyh the iBVenkibs " ot he
substit uentsﬁ%gere s'to a grlraiéﬁ%ﬁg% 1%% I%eﬁgéd e iakes possible
W&?@ﬁmir@ﬂed otthel @ad:ﬂty)lf rejeasel pé acaivta&@g’redi eitt® fi@RLarPfmplantable

nentloned al k np). es of such
oy e BlcR EURR o USRSl of i vl sty A1 ksebgHisa g o make
c ya\i'a(illbbﬂ%)é' mah&y WhicB¥&4KeP S@s?siﬂlé"@ét%l atf&ﬁcéﬂﬂce é%lelﬂ%tf Ifﬁle dctive
cyclopentylethyl, 1-cycl ohexyl et ﬁ
2 WE‘:] E?ﬁ’éﬁ’@r}qhﬁl@iypf aCZIY@Vth@hg)tnghtohydre released from an implantable

PR R FomPU RRERLYRBIRY: maisol fevivs ke, The

term” heterocyclyl aIkyI by itself or as part of

anot her. substituents refers to a group having one of
coording FRaig BRRaglimeiteh dreyiaysntiog peemidestthafolowingcamtsnation,

ofaﬁM§mﬁﬁ@renentloned al kyl group, i.e., to a group -

Rb-Rc wherein Rb is al kyl ene or al kyl ene substituted

by aIkyI group and Rc is a heterocyclyl group. The

term"acyl" $i itself o as part of another

subst i t ueft éfrogletseﬁna %eméﬁge@rwbﬁh tepdh dgectlytay isdirectly
carbon at onmgoQete Lal r k

ol oty has 1orq D R AR A RGP RRY),

l i nked to a mepdiusalensercetestionboiéthodyt |imited to,

al kyl, aryl ,, artlc l.ar t he

wher ei n R%l (t:gér%gt oélese eerb thWP?faR Ipoyg}wplantable medical
substi t ut ed dabicy bnd/orF atded3Bénd ddnffbndhtdfanddp Qﬁ&'b[kexgedlcal
herein. The termacyl therefore enconpasses the group
alkylcarbonjkvfeCCR 1 1) , wherein R11 is alkyl. Said
acyl can be exenplified by acetyl, propionyl, butyryl,
val eryl and pival oyl, benzoyl, phenyl acetyl,

phenyl propi onyl and phenyl butytyl. The term

"al kyl am no" by itself or as part of another

substituent refers to a group consisting of an am no
groups attached to one or two i ndependently sel ected
andoptionally substituted al kyl groups, cycloal kyl
groups, arylal kyl or cycloal kyl al kyl groups i.e., -N(R
6)(R7) mhereln R6 and R7 are each independently

o o



al kyl ene, Rd is hydrogen or al kyl or substituted al kyl
as defined herein, and Re is hydrogen or alkyl as
waledosned7her ei n, wherein the substituents are POBPEBBN®013732
as that described above for substituted al kyl. The
term "cyanoal kyl" refers to the group -Rb-CN wherein
Ro is al kyl ene or substituted;al kyl ene as defined
herein, wherein the substituents are the same as that
descri bed above for substituted al kyl. The term
"al kyl am nocarbonyl” refers to a group -(C=0) -NRdR
wherein Rd is hydrogen or al kyl or substituted al kyl
as defined herein, and Re is al kyl or substituted _
al kyl as def iahlsastieag dierpeuheallyiantiyhmgeadingt.i whielh eishea digectly or
the same as t | r..substituted
al kyl . The t g&réﬁte‘cgf E‘}Jﬁgf?ﬁ ﬁ‘g gag’%tocn{/l?‘gtrﬁ nng‘"anraé‘?&’e?lsorthg mgn
group - NH( C=0hgahBniral 16 dired¥y drGaddeciRrélBeseve fiehiimEtor human
is hydrogen or al kyl or substituted_ al kyl as defined
herein, and REsENEIhirRgangmpiyntible mediy] dgyvieg or g gomponent of the
defi ned herei P Dy j | Kyl or substituted
5aIkyI, mhere?ﬂp? eS%u %??%Sgﬁfg are the sane as that
descri bed above for substituted al kyl. The term
"carboxy" refers to the group -CO2H.. Thus,. a . .
T BRr e TboRtent tar RYFHTOREv G B B s snbievics o
at chifpsienPiRred RSMipidRiptat Iddgtone$ignP Bdheratihg ab€ftnd at least one
"al koxycarbonyl™ refers to a carboxy group|linked to
antherdpgptigadliachive agent es defined benginbelon0) loR preferrediambediment, the
R11l. is as._defined. above for acyl. The term .
10,72 PR PgTE a5y S Dprapugiceents b Dyleded spbrata iy
1 bisnAGnélrisiynesh aRode ideQsfter G linseithd ey tie hamky bammigvl body.
or "al kylam de" refers to an al kyl carbonyl am no group
of formula -NH{CCO R or -NR (CCOR, wherein R and R
ar ' . Ut l
anCy ERehel BGRERERD Hop B vl URIbL Einhdien or he
desmnifactradiivegldmabls medichlt devieds, &okprisihiger firer and a second signal-
"al kyl car bonyl am noal kyl" refers to a grou ) i )
15 Rege I-D@(aﬁeﬁvta F‘ég}%ﬂa@w&}s of gldHF‘FJi}f ritesiablg g 2 physical,
su hit Mt ; ' Vi, -
R e i S e LR
whegast m a3 mettodpistwhidle theseamd aghmt 1saiseo detetthlble signals is essentially
descr'gﬁg 2bove for substituted al kyl. The term
"aP%y# Rt al kyl substituted)al kyl" refers to a group
-Rf - NRdRe wherein Rf is al kyl ene substituted by al kyl,

Rd_is hydrogen or al kyl or substituted al kyl as
20 dePreferablesush somiingtimes asgneqitioped ehove ghr be neadad the magmufacture of

2 LA O 5 B OSSR ARG P o

TheeliveryimpglhikoXiyd theYikef Bektantle asa pedting @i a@bMipbAent of a coating
subﬁéituent refers to a grqup consisting of an oxygen
at Oh&UEEEH &Y 25 8t l6 AR AT HistcoBstrystign 13hpkihe dgiige self.
CYR| PRI oD OHBren@ (e BEK in0EniYG3 8RN @14 KLinGE PtRne
each group optionally 'substituted by one or nore
25 subettiminatent of thevbraetiof thehreleasebstantagend sgeat fomhecagrtetely or
as_t escri bed aboye for substitut.e | kyl .
opirh Ay SreRatab R e Gle St Risble iR Ryt comepteng
MethRASY, th€H Q&Y conbr PR 1d4st drRARIAREXeratirgseMX Which leads
| SO- but oxy, sec-butoxy, tert-butoxy, hexanoxy and the
| i disectlylos mdsreatly &1 dgpeatabilosigmgls inasplysical, chemigak andéir biological
anot her substituent refers to a group consisting of a
sul fur atom attached to one al kyl group, cycl oal kyl
group, arylal kyl or cycl oal kyl al kyl group, each
optionally substituted by one or nore substitutents,
wherein the substituents are the sanme as that
descri bed above for substituted alkyl. Non-limting
exanpl es of al kylthio groups include nmethylthio (SCH3)
, ethylthio (SCH2CH3) , n-propylthio, isopropylthio,
n- butyl thio, isobutylthio, sec-butylthio,

N a —r .



of an am no group attached to one or two independently
sel ected acyl groups as descri bed before. In case the

WO w6697 gr oups of a dicarboxylic acid are atpemRPIOs/@13732

the ami no group these represent imdes such as
phtal i m des, maleimdes and the |like, and are
enconpassed in the neaning of 4 he termacyl am no. The
term "hal 0" or "hal ogen" as a group or part of a group
is generic for fluoro, chloro, brono or iodo. The term
“hal oal kyl " al one or in conbination, refers to an

al kyl radical having the neaning as defined above

wherein one or npre hydrogens are replaced with a

hal ‘BEEHTRENG Y YiHr 2o ethofiosspegiatly inray imagimgl regthod, and at least

sucshehBéragd by adi i | oronet hyl , . 1- .

br o m?et .h(?’?é’ 1f I' u%r olr\{g?h%t t@%&{: %‘ijfﬁa(s)?({; lrIT‘le e} l’hlw.’:}n 3/r animal organism, and

tri Whﬂ@ndl’mdd’vyclth at 1gast pal?—liilt)i el e Ses Qled ihifap@tﬂ_ﬂ:a(l? Qctive agent(s)

llH%'&H%w%ﬁ%&? hal oaryl ". al one or in conbination, ~ '

ref ers £0 SIEN2 T SRIPEHNS AGSAL(SY I the Prasenvemd physiologic fluids, for
5defdxam@lcTRY thswhh Sif PheQl iR ntB R a4 i

replaced with a hal ogen as gé??g@gnﬁg%3%&&§ﬁ8d¥éwﬂ{Wmenﬂm

" haPiat Rb3ojive apam eclease ican bodesemainedby dabtairs thOredea@éPéi Bnal-

f ) - Lkyl wh in.the alkyl.
susereth Zagent M 0% Rt iniSi® i taied medfodsxanpl e,
" hdh aatik dxiyher Ieﬂibbdﬂ%t,‘tﬁ@ﬁ%sé‘i‘lﬂ %V'e%ilﬁs %liregtgg td ? F(_P'%hod for the

"sgg honani de" alone or in conbination refers
gr %namati@? Aiithg extons of thiRiteasob BareaativRdgers fropda agedegtdable

I a ;! def i h in, d R
O R RS Cd P 3L Ko P e RP it BY b or e

sulsembinaton, svisclecdrgrises a®igAsl-ddnetatidl ?E‘%ﬁ“ﬁ?ﬁgﬁ hove dfr&ftly or

substituted. al kyl. As used herein, ft|

"opt lrgﬁtiY f%/ieé%%’ﬂ? $lgnadeiing ripsical ghenaishlkapid/or dlidegigal norasurement
al lsy vtificabn r I - - | .or alkynyl, :

opti on allclay gg%i,ﬂt&?df i géégh}g@a%%&}aﬁg{gﬁg%éﬁd’&? 8‘(5’?; %ﬁ tLerapeutlcauy
opeFlbisiSEyt te bbseledsad @da hurean Siogtimelnakinis Ut wkdibi@Ghe extent of

al t.ional | ubsti t ut cycl oal kyl, optionally
15 sulé%q‘”ietag “etdglﬁ?i?ecﬁm e%ﬁ%ﬁ’t"?@ﬂ&ﬂ?&?%%@@ r¢leased signal-generating

20

25

al kyemy With thh@de@ifoh hey SR Shk ngﬁieﬁloglEe the sanme as

that descri bed above for sub3tTtuted al kyl. Whenever

t herefaably s Bigsasphengs.ationallyetprisimgtrhetalpaas entrugs, intended for
I nyent i SN - ant t.o indjcate that one or nore

nyo ap o igh of ikoffeRonfioul biRihos Hamaliidadis greluded from
usthagnibsdinsdnis eftteelprebent itRehaged Wi th a sel ection from
the indicated group, provided that the indicated

atom s normal valency is not exceeded, and that the
substitution results in a chemcally stable conpound,

i.e. a conpound that is sufficiently robust to survive

i SHIGNALGENERATESG MATERIAE of purity froma reaction

mxture,. and .formul ation into a therapeutic agent.
vml)‘ér%‘é%oer?a‘lﬁé*ﬂIH tﬁ?e {HEnpen g stenahgeagtating matesial eambe selected from
" dasmRenivdsg@iic bhol 0@ ¢ ik WUt rmi :
meagf{g to ihclude t F%“%gﬁéjég‘ﬂﬁég’{"&?“‘gé H”é‘ I}%l arég?%ﬁli%lfi’ partially
| 1degyadpblg or mn-demra@awed dindgr ggqul gheraofe mﬂ'tﬁ{islsbﬁftﬁlbg so

r ounds as .depicted in Table 12 an

{ RoBESi b e BRIPR Y Sedl i heal pdor BiglopmeLmasurement and
hyerifit&on séthod@de&DITRIcteetabRl siFhals! ?&%&8!@ it ith &S producing
tautomeric fornms, optical isomers, anal ogues,

pro-drugs, esters and netabolites, as well as their

guat erni zed ni trogen anal ogues. The L/-oxide fornms of
sai d conpounds are neant to conprise conpounds wherein
one or several nitrogen atons are oxidized to the
so-called L/-oxide. As used in the specification and

t he appended clains, the singular forns "a", "an," and
"the" include plural referents unless the context

clearly dictates otherwi se. By way of exanple, "a
conmpound” neans one conpound or nore than one

conmpound. Asterisks (*) are used herein to indicate the

o,




such as esters, am des and phosphates, such that the
resulting in vivo biotransformati on product of the

waletobwetsive i s the active drug. The reference BYI/EP2005/013732

Goodman and G | man (The Phar macol ogi cal Basi s of
Therapeutics, 8th Ed, MGawH II, Int. Ed. 1992,

"Bi ot ransformati on of Drugs"_,13p_ 13- 15) descri bing

pro-drugs generally is hereby~i ncorporated. Pro-drugs

of the conpounds of the invention can be prepared by

nodi fyi ng functional groups present in said conponent

in such a way that the nodifications are cl eaved,

either in routine manipulation or in vivo, to the
paméikodsoliporemportat forctak pessentpiremtion, yphiathet thigs giaad erocessing is
de ' Lnstance in WO 99/33795, WD 99/ 33815, WO

99? g'gi?ggqg%%ﬁ‘{m%@?oﬁgﬁﬂoﬁiclOri%i’%%qebl P REP9SHer ei n by
reference. Pro-drugs are characterized by increased

bi g-avajlability and are readily metabolized into the

act iyi?l&ai HR?$NE Biethodp atg fopexample rdigasemiqmmathods, véhich are based on

5P b GRG0 RS OIS IR e o
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R3 ithags mbibodasueh aeenpg eatsmiogeiphgafeutres trammeisaiah &ngography,

In "?ft her enbodi nent, the present invention provides
coFRHITRAeRaY TResmetiration sufl a3 Prgneg respniseepETRRhY. dutther by
anehdioruglie-based Yikhdd ' i -

i nventi oﬁ provi des cgﬁ%{)}ﬁ% Siﬁgigfueg?,nrﬁupgﬁ%ofbﬁ?ﬁﬁé%xogpomputed
| VIgmegwphy $8PEGT)SPasittom Engsston ComputtdiTomegraphy (PET),

e [ t... the present invention ovi des conpounds

o PR bepbd ROl G gorpNy SRRt i mereengeey prescence
| Shaseltmelitsdls Budiasintrhvhsal HlbbreQtRhc EGRRALEBPY, R4t spectroscopy
present invention g‘;ow des conpounds of Formula | -, ’
| | Fluprescesice Expigghen 9§trysdopy NElaefticatImpsdans Rpd@ioscopy,

wh I: I rom hydr oge kyl , aral kyl

o AP Rl h GGt io B BY. ¥ S Fher Eegfron ik eSonance
entiER)Radio Frévypensye@a) tand MieRin208 LRSED Whdl Sitni 0 FROWAIS

having the structural Formula V, VM, VII, VIII, IX or

X Xwherein RL, z, X1, X2, W Z, n, L, A R8, R9, RI1O
andioRd hane A fine .
her &i na%%vg?t&%?ggl?gig%g tokgggi?%gtrfgglatrhg %E%qpa(?fmetals’ metal oxides
enbo@l eabides, nietal priteides tmdtaloaphitrides phon] etebort @iips) Wikl sl
havi.ng.t he strPcturaI Formyla XI, XIl, XIll, XIV or XV

x| QN bi Sy TBFTR Wmtg’desxip’e@.?’xycﬁrbozn’lmﬁ?s, g}etgi’hyﬁ@gesRmetal
RldkaigesRaniaMalilBe it &b Mc ARt Bals, A&l P8Ymers,

>

2

her ei nabove. Preferably the present 1 nvention,
prioglialecsnes apd wiss ongandmgtal livecostpouods) chdseR dromupawdars,

to - LLo XEX XX XXV XXV XXVE XXVE T XXME T T XX X
X)&%f’%ee#sé%ﬁ’ HSPTISIONS) WY r om hydr ogen, al kyl

or aral kyl and wherein RL, z, Z, W L, A R8, R9, RI10
aglg F{S have the same neaning as that defined -
herBieHAR Gieda! bazedigants gra sspemal brtasgmernious nirspprtistas from 0-

[ ' ' Il to :
LXCREE LR PTRAIRR S BRBPAIAS e BBReh@usthyr midal oviges used
Rk@n alsp bamhghetig eramples s@rewitkanicRguding bitrt ndeflé nadn, cobalt,
her.(gij?? above. According to an enbodi nent, the present

i AVETE TSRS PR Y trfs1oB £xq1apIgiog-Platinym mpytpres, or as an
WRREBpIR Or ndgi@lcerdtBIh i deR & : 2- or

3-thi gnyl , 1??&12- or 3- pes’rr.ﬁ]rr%}?/ ?e %({fégr%/t%s'Aor

5-im dazolyl, 1-, 3-, 4- or 5-pyrazolyl, 3-, 4- or
5-isoxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
5-isothiazolyl, 2-, 4- or 5-thiazolyl,

1,2,3-triazol-i-, -2-, -4- or -5-yl, 1,2,4-triazol-1-,

-3-, -Aor



-5-yl, 1,2, 3-oxadiazol -4- or -5-yl, 1,2, 4-oxadi azol - 3-
or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,

wd 26461 adi azol - 3- or -5-yl, 1,2,5-thi adi azoPEBEPN5/013732
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-4-yl, 1- or 5-tetrazolyl, phenyl, biphenyl, 2-, 3- or
4-pyridyl, pyridinyl, anthracenyl, azul enyl, indenyl,
3- or 4-pyridazinyl, 2-, 4-, 5- or 6-pyrimdinyl, 2-,
3-, A, b5- 6-2FLthiopyranyIj“bi, 3- or
4- 4Ht hi opyranyl, furyl, 2-, 3-, A, 5-, 6- or
7-benzofuryl, 2-, 3-, A, 5-, 6- or 7-benzothienyl,
1-, 2-, 3-, A, 5-, 6- or 7-indolyl, 1-, 2- , 4- or
5- benzi m dazolyl, 1-, 3-, 4-, 5-, 6- or
7 heaz B@gf e RdMtb usé’>se.m1/ésond1,5:tm? ﬁand}fart?c‘lesbexalm' exfr CH]S/ hre

- or 7-benzoxazo ﬁ 6-
7 qygng@r&gpﬁrsa&@pﬂroupgﬂ Viggrougl V,grog} IV Group II- VI -

I 0

I BRI gEPk Yo oS BEIMTe lusd s a5, 15
4 Srle; Baﬁ BaSé; BaTe, ¥In§u¥nSe @nffe, CdS, CdSﬁ:— CdPe, HES, Habe, HgTe or

8-1soqui nal i nyl
& TS BIHOL EXBIPHseT G ¥ soisaneRgPTs apg fog sy fmple GaAs,
beaziat BLENYASD, ﬂi@ﬁa{kz afe 1N 3% SP) MKk, AlAs, AIP, AISb, AlS, and mixtures
di benzo[ &, d] cyl cohept enyl, pyrroly1, di oxanyl,
t hiheteafiye, prctkazdal(idrmapuupeﬂqadlangl sthcomarstaszbmedyﬁls exemplary of

: g%ﬁg g{; n1¥1%:ﬁ’0H§l|)l(C%z ?% tgg{:tﬁgzﬁlocla{l%ﬂr}é%\leﬁ%so contain mixtures
t 1 bRehiddndusto Tedrh Mdre tHaRbhakbAmbNMl grodxef@ftidned above are
azepi nyl , 4-piperidonyl, 2-oxopiperidinyl, 2-
oxioglpdedl odi nyl, 5- (2, 3-di hydr o) benzof ur anyl ,

2- oxoazepi nyl , tetrahydropyranyl, t hi anor phol i nyl ,
thianDrphoIinyI sul f oxi de, thi anorpholinyl sulfone,

1, Bcaih avedoasebe preferat Yol titvoke codmplier Xorntdansthl-based nanoparticles.

p| erazinyl or nnr@holingl optjonally substltuteq Y
ngludgd hpress ssealied &oreShel eanfigyrationpnan dresgidrd explicitly by

hy ni

et i P SR

al NyﬂurpaytmdﬂsbmﬂyPhqto atabyityc auchleytlrmy Actessibality”, J oumal of the

het er ocyclyl,. h al kyl I [, .. . .

ne Biegagy Chrignt Sctigrakes DAt B HBRY and inghiter pgsegyith explicity
X¥ferbhticOPref@tdiMelddre serﬁ?éotﬂ@ﬁé/tmgm édﬂl@l@s wHikform a core

es ers, carbamate, thioan de, urea, ,

suwgh @rdaamttter ofvihé(} emnem@ahlygp@;lquﬁda}ﬁlnbs nra] qxryp v@nch other semi

cycl gﬂﬁur{%ﬁaﬁlgpz}#]?lgg cr&gt'aﬁge %ll ‘f%i %ﬁy ? %e yﬁ’ pl%&%gred are 1-

CK&_ ?%tlg]%«?g E;I)thls case C(EOI%Z )ar(1dR 4S-§1§11 Ca|{1|- b(e C]zrgsdre)nz 1Ig4an)y desired
- - - v
RN ELRAS 1y des%rl &mﬂmmm I eprhodprrenyy %% gqd CdTe are

))g-(C=0)-, or
@‘e RN AR AR 0 (CO -

(C(R4)(R4))vand (C(R4)(R4))V— are each independently
allphatlc or forma cycloal wherei n ea R4 is.

a@h?rpyo@@ﬁ@fab% &ep? m%vm%dga@ﬁparamﬁ%vm REAPRIT
hy%%?é%'es fcﬁ‘lrgcﬁﬁtlonqﬁrtﬁ’é)%)(veléﬂéq{ YL 0¥ bamAlak QY@ #¥hicrowave

am no, or al kyl oxycarbonyl g is an integer

setaétattlenl drihere me propeRty of emoiting radraticn, espetintly gethe range of 60 nm

221') glg% Zgrh]fe{eo ug% cogéspgngllng 4se?e§ﬁan %&Q%Qﬁ{cg%sx dnd diameter of
al #a¥lcyie, and( @(6349 ({aRAo)e)p?ef@(rRil% 3et@hKe emission of light quanta in ranges
-(C(R4) (R4))P-C(R4)=C, wherein RO is a S|ng§ ond,
-(C(R4)(R4))g- , or -C( =0 -, wherein Rl14 is selected
from hydrogen, hydroxyl or aIkyI, wherein p is an

i nteger selected fromO, 1, 2 or 3, and wherein R10 is
selected from-(C(R4) (R4)) m

-(ARA)(RY))Mm =0 O (AR 4)(R4))qg- , or
-(C(R(RA))MNRL2)-(C(R4)(R4))g- , wherein mis an

i nteger selected from1l1l, 2, 3, 4, 5 or 6, wherein Rl12
Is selected fron1hydrogen ‘a yl, aryl arylalkyl, or

(

R4
3

| k



wherein L is selected from single bond, -CH2-

-(CH2)2- , -(CH2)3- , -CH(CH2OH) - CH(CH2 OCH3)
WO a6a6963) -, - CH(CH 2- CH3) -, -CH(COZH) CH(CﬂZﬂEBgoos/msBz
-(CH3)2-O-CH 2- , -CH(CH2-N(CH3) 2) -, -(CH2)2-CH:, or

wherein -L-Ais or, wherein RL is selected from
hydrogen, d, Br, F, -CF 3, -OCH 3, CH3-C(=O -, (CH
3)2N-CH(CH 3) -, - CO 2H, (CI—B)E%\FC(:O)-, CH3-C(=0 O,
CH3-O-C(=0- , CH3-NHC(=0 -, CH3-C(=0O) -NH CH(CH 3) -,
HO-CH 2- , CH3-CH 2- , CH3-O-CH 2- , wherein z is 1 or
2, wherein R5 is selected fromH, -NH 2,
CH3-NH-C(=O)-NH, CH3-C(=O-NH, CH3-C(=O O, -OH, -CH
3, fr&i20GH 1860 nm(dehtb Sélad‘ﬂ'rmxﬂﬁesaif@u&ﬁ‘lﬁdrﬁtla RBichemit quanta of
sel ected from hydrogen

3, differspt ppyclengths 1£qxeppe§)tgr@xptlo§§hgpq;elyﬁs I@l.%pre{engl embodxment
A ' ti
T o T e ATl

seI ected from Fornul a XXI Il to XXXI and LIl to LXIII,

re|nthe Qu is sel ctedfrom ere
5 whErdich stsnel gwéuﬁnsgn% G G PGP EF 0 AopLatts or metal
Seﬂoﬁgtv@rgclf pRENS RYe p e?tarhﬁ?&hb’bropertles for example lead (1I), bismuth

,’3-di hydro) benzofuran i ndol Api ri di nyl,
2 ¢II)1 einylth (ZI-I)q apmnhym (I1m), mabgame@d (I mayganese (III) iron (II), iron

optfib bty (5B ERs g Phgt T e Gt U P LD,
seéaes;atneﬂr 03 yuemnz (III%HQQI%me (ﬂ)ﬂ@)arﬂﬂﬁr@lm@)aad the hke Based

0- C(=0) - CH 3, phenyl, -SO 2-
10 F orcgspe@plly pr@pognced.nglg@p{lgmonm[s ggpeci )&ggdo@p;ug"l (III) terblum

sﬁﬂ_‘%’ gy&%‘é@%’?@‘%ﬂ%ﬁo 6,9&159 Q‘ﬁg’ﬂ %stlybd%f(éh‘eﬁi Further

- Cérietad)s8lect-fedrh Chdli@iy@topitd. Examplsebﬁmfe&daﬁph@mblbyaih@g(ﬂnpes
wher ei n is select

%ﬁgﬁ;ﬁ%%ﬁ'@ fsr,[g‘?f@,;%eﬁ@jplngul Sl Ra@g@ Ra2ef ar oo the like.

CE@_’%&H&SS%’ %%@9;0515_ %ﬁ(oﬁ%}ﬁ%%@%@} gxample as

15 , GHiglafing agentChiBl gandkiXor lanthlarides mdzparamdgnetic iynswhmpeinnds such

R5 I(&tﬁel oSt g%l%[@%?@?%C@Cld%PA%%]%lwe tetra acetic acid

DA™, &rtetraﬁag}{mde&dﬁeﬁm SNSRP efefnﬁ%étlcoma ("DOTA") are
hydr ogen, ‘CH3, - (CH) 2
( Gied) Qtlm\typmabw;glamc [sempiexing AgHE Tp ﬂ@)examnleapubhshed in

P GRS Platnas (RIS TR b TR Rl section
20 f r nmdh‘ﬁﬁrmg 9045 Qlé’@e)) OthéddablEtite] &reQgeMstn the pmehememmn are
R2 is selected m hydr oge

%n, CH3- ,sphen |, CH3- |
T apnEHBUS. Petpis, (932 1 905,08 (44532 (b5 hd BB B HIBE55363,
f
ST R O e
SeP:ﬁertted IBB,KSﬂnS pﬂjbﬁﬁﬂ(m 3886368 ydnd 5,219,553. Preferred mostly are salts

g ,g,ﬁ,i éﬁﬁﬂte@ fg‘{“% %?ulé‘??ﬁ‘ly%l}p w‘?%f tHdot:qH{g pﬁrhbgris 5L e
25 di penpzRhtnéthR2aH ﬂﬂ)é laton% Qeﬁga{sm%cw §pbepi enyl, each

optionally substituted by 1; or 3 substltuents
sel ected from-0OCH 3, -NO2, COZH -C(=0) - N(CH3) 2,

ey s e e B o1 By i
Cfor@)&éﬁaﬁb*al?a des& 5 iNCIRL2 1aid- Dl Sk éhts PEARGNGB@I3) BE 197 29
N- nmor phol i no, phenoxyl, benzoyl, -C(CH3)3,

-0 (CH2)2-CH3, -0OH or -CN, V\,herelnLlsallnklng
group selected froma single bond, a group of fornula
-R8-R9- , al kylyn, al kenylyl, cycloal kyl ene,

-NH (C(R4) (R4))g-, . -(C(R4)(R4))q- ,

-(C(R4) (RA)) V-0 (C(R4) (RA) )W,

-(C(RA) (RA))V-N-(C(R4) (R4) )W,

-(C(R4) (R4)) V- (C(RA) ) W&, - (C(R4)(R4))g-(CO -, or
cycl oal kyl enoxyal kyI ene, wherein -(C(R4)(R4))qg- ,

7/ AN \ \ 7



i ndependently sel ected from hydrogen, hydroxyl, alkyl,
car boxy, hydroxyal kyl, al koxyal kyl, al kyl am no,
wa@bdogloegsinoal kyl or al kyl oxycarbonyl; q is an PCIL/EE®N5/013732
selected fromQO 1, 2, 3, 4, 5 or 6; v is an integer
selected fromQ, 1, 2, 3, 4,. 5 or 6 and wis an
i nteger selected fromOQ, 1, ? 5 or 6, wherein
R8 is alkylyn, (C(R4)(R4))P€C(R14 ) or
-(C(R4) (R4))P-C(R4)=C, wherein RO is selected froma
single bond, -(C(R4)(R4))g- , or -C(=0)-, wherein R14
is selected from hydrogen, hydroxyl or alkyl, wherein
pis an integer selected fromQO, 1, 2 or 3 and wherein
R1013 snhdselveot e do1 OJTM(idE(lRZﬂi):c(o?Af)nck mlth the invention are incorporated
-(C(R4) (R4) ) m O( = L C(R4) (R4) )
(]@rg@) l?mfﬁrﬁpqq(fm_t gL @g{lmx)etlpg?r)ﬂ&oroal% eprdpining substapces of the
mé&lg]f&ﬁ{ ted from1l, 2, 3, 4, 5 or 6, wherein R12
i s°sel ected from hydrogen, alkyl, aryl, arylalkyl, or
aI RyPEailiséiry G<Ilire, vplreesie R<Phvenpresmtssnpafipawslis] giolp thih 4 to

d h For nul a_ sel
5 G ROy RS aia aEnat 1o B Ry APt § hsgrBaRggrovp. The
P\;ﬁﬁ&é‘? U5 a dY}‘é@tr Bnd, RLSH- gréh %) oXg strdghtor bfanched l‘:—arb&i chain with

R8, R9 and R10 have the san® neaning as that
de\ﬁp foelf) calreatorns sdnali qag besubatitwpd vith pea or Moie- %He&‘é?@< ->, -

| DSGMR R RO BB SRTL G Simle O B - ol NrgS- -

3) CONMIENEROOR3S0s-, SROLC NI, FNRIBrédgsy in argd ﬁhgyf cditain a
al kyl carbonyl, wherein X2 is selected from¢C, =CH or

10 . opjporazineyMgreinR plapds fapa Criccereplkybewpp eyhich gaip cap contain
wh r ¢igo B8
" Bihalelye S5 FREAM b ORdme alddfte suplieleg IR o
al 8Ql-agrouys, heteroaryl, al kyl car bonyl oxy, aI kyl am dyl ,
or al kyl am nocar bonyl ani no, wherein Z is selected from
- (=0-, -CH2- , or -NH, wherein Wis selected from
- Gi"ﬁp}xydropﬂmgﬁ?up GANBan IB'E"se:lect&f 60 Nidono o%acchﬁ}ldeo bne or a
-CH2-"1n formula | and subfornula thereof, and W

15 seplectliédof GO K> @r-SOsKPrgrbupsyaldecatioxyli¢ Acigran| M)}ﬁtﬁ@hc acid, a
subfornmula,th i s, selected.from phen
Py piacs B hORt B Hehisb R R IR i GEMF S0 4 26-

%ﬁicﬂhméa,rb&myﬁc a@lﬂzgqimmhﬁyl ammontiiing6Y an aZninGedaMydxcylic
enzo[ b, fjazepi nyl, di benzol a, d]cylcoheptenyl

ea@(hd @ptaurrun@pllpgflygthwbnegly@é gulfgniq acig, angimypopplyethyleneglycol

S%%,%B} aﬁe%&b z)zegt‘%gr %0%%%@% %&?ﬁ'}t Jeast o

20 - )@H‘l%r o€bne Bll' a pl‘uﬁ‘m of;ﬁr %ylen@?&l chﬁi@;ﬁ)vx@ﬁt, least

O - CH3,
- stmo s&y@l@pﬁw%wﬂm mq%bethqdﬁ%%ixgﬂl Cgﬁéﬁ %W?rmm% b3/ -OH or
r
seI ect e?r? r%g glﬁﬁg e%%ﬁ%,lﬁé%gm%o(%ﬁg)lgd-m,ﬂlre-d(%?—ﬂm)ag-patem
, DEHOGHBGH) - explGHITHAcODp @riBY into tIEHAGHht®N-by refek{nCh
2-CH3)-, -CH(CQ2H)-, -CH(CQ2CH3)-, -(CH2)2-0O CHz2- |,
-CH(CH2-N(CH3) 2)-, -(CH2)2-CH=, or wherein -L-Ais ,
25 Ol'ltca®be Wr?édﬂntsﬁ&:lﬂre%odnﬁ%@d' BicRob R atii@ibeliS metals in the
sel ected frowherein the group is selected from wherein

R1fore of ehasdicomplexsermifdhdpbasyardhes, Bypeciplly apdgscribgioms,

%t&lg%@ﬂe(%gﬁ%ﬁgkwﬂér&tgg?lgé%ng%f_agzi A.B.P.

CHBe e, ST HNid. G €213 as ex dapledid mertidd-dcteta(1CHB31 O CH2-
wherein z is 1 or 2, wherein R5 is selected fromH,
-NH2, CH3-NH C(=0 -NH, CH3-C(=O -NH, CH3-C(=0 O,
-OH, -CH3, CH3-CH2- , (CH3)2N-, or and wherein R2 is
sel ected from hydrogen, CH3- , phenyl, CH3- ,
-CH2-CH3, -(CH2)2-CH3, - (CH2)2-CN, benzyl or
CH3-C(=0O . According to a particular enbodi nent, the

i nvention provides conmpound of forrmula XXXI'l, XXXIII,
XXXV, XXXV, XXXV, XXXVIT, XXXVII1, XXX X, XL, XLI,
XLEE, X, Xolv, XLV,



XM, XLVIE, XLVill, XLl X, L, or LI wherein Ais
sel ected from phenyl, each optionally substituted by
wda 2008/06%r7 substituents selected from-0OCH 3, -INIREP2005/013732
-CH3, d, Br, -N(CH3)2, -0-C(=0)-CH 3, F, -CF3,
-S-CH3, -C(=0O0OCH3, -C(=ON(CH3)2 -SO2-N(CH3) 2,
phenoxyl, -C(CH3)3, phenyl, -&=0-CH 3, -SO2-CH3,
-CN, -OCF3, or 0 H whereinL is selected from
single bond, -CH2-, -(CH2)2-, -(CH2)3- , -CH(CH2COH) -
-CH(CH2-OCH3)-, -CH(CH3) -, -CH(CH 2-CH3) -,
-CH(COZH) -CH(COZCHS) -(CH3) 2- O CH2-
- ig % f )2CH: o O wherein -L-Ai o
whé té?%as&lqegy %@mbﬂla qcyaryp oetaf Lig.2d OvietréoxaundecybGd3

S Uq)‘}ﬁﬂa‘id&zgﬁlﬁe %?_ fhw{eﬁ%xa%c‘?/l)gl%halayﬁ&s% @f‘,_t'a(g 4,7,10-

qta@omemdeaylmn-p@mmﬁhm 2as mﬁmwamh U.S Q@h@mlo and herewith
-S2-CH3, -CN, -OCF3, or -

vvheef‘é{ ﬂtll’-‘el%(y@}e%@céct ed fromH O, Br, F, -CF3, -OCH3,
5CH3-C(=0O -, wherein z is 1 or 2, V\hereln R5 is

sel ect ed fromH -CH3, , -NH2, CH3-C(=0O)-NH, or,

CH3t eam-faythanbe mferre(ht@dsewaefremmuﬁ pasammgdredt, Eférrf)ﬂh@gﬂeﬁc or

b PA G eI 5 i St el sl

paktd prefeaed e fORNEs ik BinihY
Dol o Lo (TREs Ll nf 0 bef RhAMcRS of O rhq"kel or

L X Mapganese- f@mtes(ﬁorq_emqmdlr\g?@eeﬁs are ]brefegahha salsctede legcadly particles

fr | er
10 e I OB AR08 B R 1S5 08 0B Wicei 367, m uss.
ph&aty #,452,7@ad10.SoP4ti 4,625,11Y3,54! W@sg/gom B¥veki asd7.50Pat. 4,770,183,
sub 933%“2% sel ected from - -NO2, -CH3, d, Br
’b\tﬁ@ 1295 epd-gm) WER04) 1899, Pwhlclars explity@ncon®(raey by Geference,
3, andSHEN(CH 3) 2 > -S2- N(CH3) 2, phenoxyl, -C(CH 3)3
> phenyl, -C(=0)-CH 3, -SO2-CH3, -CN, - OCFB, , or
- OH, vvhereianis selectedfromH ada, Br, F, -CF3 ,

15% Cﬁﬂﬁ? e|n2|slor2 wherein R5 is
Om?gng arar@%lenc gn@jlgorcgugg) pagmagnstic metal oxide
C"E?xyﬁibls%\&ﬁ_% 'dNﬁleters an f@sé’\ﬁﬁﬁ abfy R%gétﬁo&?ﬁgr%_é)%glailp%reﬁfred as

, p eny
(@.gzgdgb@monm;g@yq: agﬁntscﬂal-t@(le:ﬁi)etal Agiios cintg defected from iron

t of, th t th
e ot E80 SURECH TR oRides PErRiE Phick ProwsSuselecgna
lenoSu(Sleg ﬁl@b&dlei ﬁxﬂmvﬂch Bad ew%lgﬁblo@mﬁﬁimﬁpbﬁles o e

seletedfromh 0 met hyl , or pyrryl
20 ; Jbigdseradable. Mag %.qre\gi arq::cry@]alhrw@gentsﬁt:&mgroup}ﬁa\angddmeters

[ e om1 .or
e N N
- @OMalgntlmwith Iﬁ5acr<8ndrlemrla1@;i3c1es°€rfmefré| hﬂﬁlﬁe@ lkeRRE He@a‘ﬂ-'b@sred signal
enbodi ment of ent invention, the conpounds

hekraeighp %E%“F%‘ies? e QVEXX, LXX wherein XL is
selected fromQ, S or -N-CH3, wherein R5 is sel ected
from hydrogen, nethyl,
25 Further, zeolte containing paramagnets and gadolinium containing nanoparticles are

selected from polyoxometallates, preferably of the lanthanides, (e.g.,
K9GdW10036).



or pyrryl. In a particular enbodinment, X1 is Oor S,
preferably S, and R5 is Hor -CH3 preferably -CH3. The

w@e@s®oet671 nventi on al so rel ates to net hods f orPChEP2005/013732

preparati on of the conpounds according to the present

i nvention, using for exanple structurally rel ated

compounds. In an enbodi ment ofgthe present invention,

t he conpounds of the present 1nvention can be prepared

using the non-limting nethods descri bed hereunder and

in the exanples. In an enbodi nent, the nethod

conprises the step of condensing a conpound of Fornul a

LXI LXIV, Wlé coppound of Formula LXV, LXVI, LXVII
RRrpherre WE‘PX\PHD © £%e(Age nastils size pithe byagodticadi gnah grogiucing

COI’G)%@H@% ﬁfaxElQJl'Slﬂrﬂ 11{ orde} o’ opltlkgze ‘llh@ 1r\n/%%ev mﬁ&q&lg%gropﬁ@es and it is
sarfsperialhi mgfeagd thmhedaaigmed sigailgiro@ RN artiés BXH Wi £ from 2

n sati on rformed via the formation of
thglngg9 ng‘brfPa% Py e‘iaﬁ’é(p{%fﬁﬁ%&%n@f T pupgr parpxpynetiscignal

5t hgpoducingibehRRh !
corqrﬂp(c))una g{)%eFor rrulbgghL%n $ét &aﬁﬁ%ﬁ{ﬂ It}%rérgw ﬁto cafled SPIOSs

Whé§1@eﬁpwm§gwtlc|1mnmaﬂdq)3wlth aipadichesize latdee than 50 nm or from the
erf r med u3|n .a suitable
co%pi |] ng déggﬁ? 10 Qﬁmp %‘@eﬁpﬁq‘j@@ﬁ“ IO Ooxfrleshyv ik prtisle sizes

of ssualltahbreShame. In a partl cul ar enbodi nent, the
met hod for preparing conpounds of the invention
conprises the step of condensation of for exanple an

10 acipgl a&:forcElQEMtﬁ tllrei?n%elﬂrémln\r/]wa o\e/bee pr?ﬁ%trig ncgseigf? %\éﬁﬁg’g@ﬁ%@ng agents
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nmeani ngs i ndi cat
he fiemthib gvep ofiehtiotadra filtegert, FSAiAsBd kofleXampleX.S. Patent

I L Va XV LXVIa LXVIla wh A L,
B WA NS O N
Theref@adtth Qﬂe&%ll%ﬂ@ﬁﬂdaﬁv%eana%% ﬁﬁl‘gl%&j cgﬁgl%g%d @?pselmna

the conpound of fornula LXITla w
foPWfﬁl’EFdLaX'F flﬁler@XVmClctsxvha:h compki¥/t4rBon znlaaers having 60, 70, 76, 78,

S?élgﬁ})n can beg { d via.the formation of the

acy G fagre £RROR Afos, MESPRAYA O SUch ISBecarcban fre gathered

by fromeE ez opdahivag: pt333@QsiA@ﬁM&

of For rrulalgfmlL)P(*la Vg LXVa, IS%QEH&HQ(V i%ljb!)}Ianelaze-}llr‘]3 }/reference
wehergatal feligenss g éﬁﬁbﬁlﬁd@hcm’hmn b@bmenémpanﬂlebywlusarﬁgrary

a i i tabl | v [
hIZlH!rE)lE g?gﬁ géﬁgpﬁénﬁlsg%a%%? gegec%eﬁi guglb ?nggp%a]cglﬁ}ﬁqep?@or

ag@dbm&ahlolfell@remcemte riic a0y PR f@eaU Ry

di C%ﬁl 0- hexyl car bodi rijhmlde jr:gdlr oxyben}fziot ri ggzgﬂﬂe contain rare

3 89 aéfSTluT » Jod KIORUIRY SaNgriue Rraprisnh )gbdﬂllmnummerblum

h f
OB O B R e

ccﬂ@p?edslﬂfﬁyhd mathdprartmlmsheinm catbicey, Mk thsicast %o%%ﬂoﬁ@ carbon
%5? ; te 1eof Non ||mt|n exanpl es of

S PFf is o RN Gl g S hes, Page 5 be ARG select from other
dlﬂaﬁ@xﬂbﬁmﬁh@&d’ﬂ%rﬁéﬁe@l@s sﬁdh'a@tngﬁfcgtﬁl;@s gne]ons eie.In né)tlveé embodiment

trllsopropél am ne and scr
t HeCardtsaueiseed emsetesh ftbl@reme apa:czezscfrom aofi-endaticden opéndoRedral

c ride.and then coupling with the
Gaor e K of Rl SEREHRY sk Hebeongagaion U,
c Datene6,660,248, nedictiss n@o@oﬁmd IRRERitE QyREfRGcagent , such
as hydr oxybenzotrl azol e (HOBT),

0- benzotriazol -1-yl -N, N, N , N-4-tetranet hyl uroni um
hexaf | uor ophosphat e (TBTU) and the like at a suitable
nmol ar ratio, for exanple between 1:1 to 1:3 rel ative
to the acid derivative; in a suitable solvent or

sol vent m xture, such as dichl oronet hane (DCM or

di met hyl formam de (DMF) and the |like; at a suitable
tenperature, usually between 00C and the boiling point
of the solvent used; for a suitable



period of tinme, usually between 0.25 hr and 48 hrs; in
the presence of a suitable base, for exanple an

wee@anew7base such as potassi um carbonat e (K2Q&EB)/EP2005/013732
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15

20

25

di i sopropyl et hyl ami ne (DI EA), triethylamne (TEA),
triisopropylamne and the |like, in an anount between
0.1 and 5.0 equivalents. The starting material for
this reaction is either conng}tially avai |l abl e or can
be prepared in a manner known per se. The conpounds of
the present invention may then be isolated fromthe
reaction mxture and nay optionally be further
purified, using techniques known per se, such as
eVRRRHain @fbodiméde mealiree oF sudm%‘iian Gendrhtid g gehis@T different
recrystallisation froma suitable solvent orsolvent
m saeeuf@atlcaﬁ@reﬁﬁ@wowpﬁng op drarisijadpropsilich ofhe wanted signal
r I

lillglrslcltlgl n?aga“ag gfogygptyes ’f}?e; sbgﬁ? \S@CI#% gtg}tggieerdcg%n&ﬁhy 24n have
c h:[ opRboOHQ 6 amhty) 100b&nt, @fe’feraBly&T Eﬁi‘nSto 1900 'hna sspesiatly preferred from
herein, defines all possible copnpounds nad

sa% ted %‘?@mbgh%}&fowecttlﬁé t%f’arﬁetak%iﬁé RERORF A de %s @fowded asa
dvv&r % bRk &b b;fdié&ﬁ%@%wlmhut%g %&ﬂéfﬁéns"‘%ﬂsﬁ&s?&n% or

i nter hangea he conmpounds of
pr @B@lsnons MNeaopartinlesrare qasibsmedifiable basdd orbaelr Ila;ge surface he

|S ﬁ\'{,@hﬁg S 80%; nﬁ‘clgﬂrl:l?)tg?%og's éool{))er steﬂe& nE3 unds oi t& lpBgllql ed non-

at mlehh?b %%aﬁ?oﬂ@d@oﬁﬁbf&igaﬁ@ﬁtf@f exafii16 KithBMott9BHodphine, or
different optical forns (e.g. enantiomers or

d| bstaveksoily omdifed. Expmples 06quelewt beande At thied dhtlyracids, amino
frdagtc at 1@;}, fat&% cslé élgsnléclal gg %clzlgsg ht (? est?rsgrco)u qun%xtures thereof,
poﬁ)slemrﬁpleem‘m €idraal owyfandse. wel | as the m xture of all
possi bl e stereochem cally isoneric fornms, which said
conmpound may possess. Said mixture may contain al
di as r I i :
mﬁlg&cﬁ?rﬁ?ﬁ%efﬁ?@%rllg\;egﬁggge Cf‘?%ﬁ nj?) gggghgzg%?ﬁsséa% be encapsulated in
st miogeﬁesfmﬁgoablhys with deruse of amp’slphﬂlctcbmponasmsg wndmydk

the inv n |ther rm or a m xtur
eadls? E?é ‘Qrpé’ Q S5 ‘%lef%v f wwﬁkl?fr\m?éoeew@ef@w
t h&aﬂ%é%? 8f‘§ nfn% %@b 'nﬂ{‘ ré\fgragly%?ﬁ@% b¥o mfnr Qéﬁe&'aﬁy @l%%&?ed from

will be clear to the skil'led person that sone of
t th tpo%fmunﬂm sfe aftbe mineding/liprsomey ise niithput qwmmlétnfgjpm specific

differen |so rs and/ ners incl bu
0 ooy fegtans SR T Bre of hyd BoeREC Et i BRupe the
| SRBRESlar #B@hesAhE ﬁ@ﬁtﬁpﬁhﬁ:@és ah8 BEIeBrddatién n@ABE [OARESUS
and di astereoi soners) and isoners that correspond to

t heolyians éhrcuseof btﬂﬂéh%jeﬁfemb%@@th anetihibe syisfanegse itespecially
pg@‘ef tn:%ﬁ In &Bglef e, cBLeQQ gléeg{ ?pesﬂ auoH of E‘i&@%ﬁ%ﬁ@?@ %frr{ ts tipe
m Mﬁdsbmes/mwle@f'rmr}@drdpabmd edclmlst drﬂthe tie:liss hgrebwpéortdias in a

i nventi gn. 0. be cl ear fhat when the esi red

c obrsstisd §rr6>f> ltmf‘élt ? m}émli%w of hxdrophotip, groups, Prefgbly between 1
Mef R 30l 8 eBEﬁ&Pfe?é}Fe?l RGN ér{@lt Wofﬁ%ﬁ'n%s% Keded B‘et'sv@t% 1 and
preparaflgn t hereof, contain functional grgups t hat

ar 30 swepsling wehe¢ desided setéag vf the ntioelth sizeons used in the
preparation of the conpounds of the invention (i.e

t hat woul d undergo undesired reactions under those
conditions if they were not suitably protected) can be
protected during said reaction with one or nore

sui tabl e protective group, which protective group can
then be suitably renoved after either conpletion of

said reaction and/or as a later or final step in the
preparati on of the conpounds of the invention.

Protected fornms of the inventive conpounds are

i ncluded within the scope of the present invention.

Sui tabl e protective groups, as well as nethods and
condltlons for |nsert|ng then1and renDV|ng then1 wi ||

N a o o



as internediates in the production and/or synthesis of
t he conpounds of the invention, and as such forma

wo wobhess7aspect of the invention. The present PCWEPL0D®013732

further enconpasses conpounds obtai nabl e by the
met hods according to the invention. It was
surprisingly found that the conpounds of the invention
interact with ion channels a%0 shown in the exanpl es
bel ow, in particular with ion channels fromthe Kv
famly, nore in particular with ion channels fromthe
Kv4 subfam |y, and especially with Kv4.3 channels. By
"interact with" is nmeant that the conpounds of the
?H'Itobl%blé‘%fo g§ c&i&ﬁs@ﬁf@f&rﬁﬁ@ o@ﬁly&%bﬁbb@ gro‘ilB@Bf‘l%ls&iﬁés or silicon-
and or of t i ol ogi cal function(s) / or pat hways
assmtalame desiuel, fohexample anlysﬂcs(anenl@hlmm Fprtherinond, dheytdaat

S el R AR bt it G domers

t her frévv 8iptds@r phbdpRORSids Bt Edhprive cofmdiHacibas lﬁdr@cm adﬂ)emally glyceryl
ani mal |, referablﬁ a vertebrate ani nal,

nor
pr estess sahyas ph dyl suaalagrngrahospagtdy! ﬁb?lélep%p@v&lm}ldes

a Lien In an
n@ﬁgﬂ&hmsﬁggwgggsagggggg h%gﬁ¥?0n,’PE§&§%%pbunds of

t hpolymoﬁrptentameaylﬁnemlwlmrba@em pobyetiylaappylene,podyetslenc,

and/ or of the bjolo fungtions or .pat hwa .

RS en s, SO IPFA %lé?@r |epcapsplati u%ﬁ%s Ryrdropiilic

'ennﬁcggﬁl'eﬁrhr@!al@& Eel§é%dj ésﬁ&lﬁweﬁn%d Ig\l;glnt | édéﬁﬁlﬂﬁﬁc acid, poly-N-

he conpounds of the | on act as

10 analkgkvmyhiﬁlembah@laamiﬁ(hEtlf)a@Nm had kool yaaminb )’lCldndYObr-N'
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? L‘éi}lg@lyfrﬂpcli%%sgo l&}{(ﬁggfeg}&rﬂ?;et%faﬂ&?ihm iet ¢l at @ethylene
I NYISBd1i 961{@40991%11& ex1dé %mﬁ&&laﬁa@muemga%\ge fd@mrmé sthithes,
1 ONn

the i nven partlcular preference is given to
co@gi@@ﬁaearwlosro pmrylogedtin, pr polygthylgne glyceltsswelyeHatdengrmine of any
a | a k

P AN AR ot o DGR Pl

t hiix 126 oﬂMdr@plﬁfo@d’ @N}Mrd;ﬂtﬁlﬁc pdiafes@amrdé ugsdred such 11p1d polymer
preferably |l ess than 10 preferably | ess than vl
e VEHNPASHIONS cRPLYYSH) 17 4 f@vgaertsna%allenﬁwéf@?rgbqhy ppb@ser% #rgpsed as
0. C

o ook bRl th i FRRobLA S I AR lyhers or
assgydassetimixtutek ¢helx afands sblettedias Py 3t hemuttirBlotk oopolymers.
particul ar preference is given to conpounds of Fornmnula
I, I'l, Il or 1V above that are particularly active

20 ag@udrﬁégdﬁvﬁgeﬁeﬂa %ﬁ&%k&sﬁﬁ%d*%%wéle‘sQ%nﬁ)k‘é&ﬂaﬁﬁeg

254
an

d wherein the remai ning current nmeasured after
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ot S dial B Ry L JRARAL eBbRBIAP ey 08 ey de- or

70ffrras triheéreferiro\ g, Rywkich Wink @b&@d&@ﬁayponau@thaﬁndany covalent or
assay used in the Exanples below. In a get further

enbRIHeqvEkNt othemelsaples AtceIaRosttioBs Faivehbqund ageqrding to the prior
n

o apet ¥sfscBity) APIoERAMAGI-EuE] Qlth oR frdtly BN dnkino acics,
aspagpaptides, lipeprewins) glydbsmingyi pfaaeg BINA, RNA acnpibarrbds

of tre i nvention bl ock jon channels fromthe Kv4 sub

faﬁ?€§ue%@€dFﬁgﬁ&??%w&a ¥t further embodi nent, the
conpounds of the invention act as antagonists of the
Kv4. 3 ion channel and/or of the biological functions

or pat hways associ ated therewith. Al so, npst

preferably, the conpounds of the invention block the
Kv4. 3 ion channel. According to a further aspect, the
conmpounds of the invention which block the Kv4.3 ion
channel s, al so block ion channels of the Kvl

subfam |y, especially the Kvl .5 ion channel. Whether

a conmpound of the invention interacts with an ion

channel can be detern1ned u3|ng a SU|tabIe technlque
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vitro, in vivo or therapeutic setting; (2) as bl ockers
of ion channels, i.e. inan in vitro, in vivo or

wo bmsageat i ¢ setting;, and/or (3) as pharnaceut PCEEP2005/013732
active agents, in particular in (the preparation of
phar maceuti cal conpositions for) the prevention and/or
treatnment of conditions or diseases associated wth
said ion channels. In partit%1ar, t he conpounds of the
invention that interact with ion channels fromthe Kv
famly can be used (1) as antagonists of ion channels
fromthe Kv famly and/or of the biological functions

or pathways associated therewith, i.e. in anin vitro,
| N[tVd MBredWer frefeaie@ Us scect eﬁghamnel(aahg agenld fosr @bB-nddtali led
channels fromthe Kv famly, 1.e. in an _in vitro, in

vi iend gendiatingragnisclos é¥ftml?llg frognhe groypsgf Xy contrast agents, which
ph@fn%c Hl%lo? %{;LX%%& tAﬁ{g ({ilﬁc c&xﬁra@ta{%teh&lﬁlr nc&urde{lganﬁ of 3-
prép ara I'on o arnace ons

pr soeeyitabrio- aﬂcﬂ-mlodcﬂﬁﬁid‘m Bctldoj 5<dw¢dtatmdms JAdi-tridodebasasc acid,
aSSOCIated with ion channels fromthe Kv fam|

5 i n2gérriederdp diprRRioBYRIgRFHLOIs ACihes aFw ingr- %w&f
nglﬁgng% t“%/lt) B 4 ORiohasERehe a&r(iognat:a?l atﬂ(ﬁlo%u&f:am 1|n¥th‘}ﬁ£}nmo)

as ‘ant agoni sts of ‘ion channel's fromt
sz,4:ﬁ:mnﬁ@duble1yzoaxmbid;r5 m:retaxmm-m%ﬂgpd@ﬂ\l f(mdt}ﬂ@dynmyl)methyl)

th jated t th,
P PR i S EemeBR A S ouflioBRar DByt "
Ch@ﬁ&ﬁ&l@arﬁﬁlﬁﬁymjéﬁlo %/ 8- ﬁéﬁhﬁl@dﬁﬂl%a acid, 8- aclstﬁnﬁ’([b 2'4 Olirfisdd>-N-
in vivo or therapeutic setting and/ o

(3)
10 phmpﬂﬂbeqmﬂwéamly agic 51?1@6@@}51%%4 6rtﬁlq§19rlﬂ1(%1l,nb'élioxwhl{/lt)he
pre tion of r eut| L]
o SHHEN Rl BT TR SR S ORGP HAALRFRE bl puanoi

as &g, Rt£@-1hinb-2,40- tﬂia)aaphﬁngl)fanplmdmﬁ ﬂﬁuﬂansltbacﬁcﬁmdﬂyyl 3-
Even nore in partlcular t he congounds of

i nhehiexuR-4htitiodophendmrormnels ackle ﬁwlrsethﬂﬁmmmh%llammo
f t
s 2 QoA DB ARLY SR 50 ORAR BR8P (158D, Hipha-cthy-
15 bi @, 41@+tna>kiof3u(rze¢x09hpy@ohchajzlh%wl)ampmca«t edd tQhEa' Ea}f\(abétyl
th it
(e B kEpdomsER AT R, N- By S 6

| NerMbddbRnzdyh) Nlp\h@nﬁ[ bR eLRRBpobinciEhdil nﬂace@ﬁq{ﬁﬁm(r%)a 4,6-
as pharnmacédtically active agents, in partlcular in

(theocﬂnpdaplabrlkwmw bmeﬂh'épmawm 4| S-[{Srapouse-Liddns for)

o GBSO B0l R ERY 6 SRR Fiodo 3 ety
20 ACQ@[IQ)DJﬁﬁeﬁ)Q]aﬁnﬁd]M—Bﬁf beahsie ey, 3'-dxtiebisp et netsliyddx y-(1-oxo-

the invention that interact with ion channels from the
kv 1 stismasiyDymisalbip e Afsedodobpnzeic anid yohp .48 detioxplyadecane-
ch e ndlko
o BB B PR Rt Bk P

. giiodd3-dacety amlﬁcr)methynbvmzocc zﬁ:ﬁd]t her- @p&ld)ﬂdmmselb‘u's(’ng ;6-triiodo-
(2g&as bl ockers of ion channels fromt

Iaﬁﬁhv&zlswhtealamw gD B vGS?baeoylrchlrmn%blé@ 4 fdrigdedi ¢
25 Selﬂn%tm s ﬂ%aﬁlc(agod%% qwrm&%% I(@@Idlaxﬂﬂm%ﬁwm-

in particular in repar at | phar maceut’i cal
codqzrbsanadqd)siuﬁonc) btsme4 ;fr -Eedn- Nemetambllsophthalelatmrd) 2’5"
ns o dlse C|a i channel.s
Fr B o s 3 e P RRRR P RS Nnal L Pob i SRR - hydrony

c OBBaHdAS- aqfhatmlenyma&ehé&spatnbﬁtacimey digddow-bRo- B K4 ridine
1.5 ion channels fromthe Kvl subfan1|y can in

particul ar be used (1) as antagonists of the Kvl .5
i on channel and/or of the biological functions or

pat hways associated therewith, i.e. in an in vitro, in
vivo or therapeutic setting; (2) as blockers of the
Kvl .5 ion channel, i.e. in an in vitro, in vivo or

therapeutic setting; and/or (3) as pharnaceutically
active agents, in particular in (the preparation of
pharnaceutlcal conp03|t|ons for) t he preventlon and/or
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Formula I, II, Ill or IV for use as a bl ocker of an
i on-channel of the Kv4.3 famly of ionchannels.
wWo-2006k069677 t he present invention provides a conpoOL/RP200$/013732
Formula I, II, Ill or IV for use as a bl ocker of an
ion channel of the Kvl famly of ion channels. In
particular, the present invention provides a conpound
of Formula I, Il, 111 or 1\ %&r use as a bl ocker of an
ion channel of the Kvl .5 famly of ion channels. The
present invention further provides for the use of a
conpound according to the invention for the
preparati on of a medi cament in the prevention and/or

tr gRtiRel, Ph-GRIEH-BI NMiFoddL 1 -HeaRAICK 03B, 6%9’#1@&1@@10%5@110 acid, 5-
i on channel’s of  the Kv4 and/or "Kvl fan1| Such

d| wdaLeexmh@Hlipyoderasetig dcid, lpad - @ahydr@xxeﬁéfl)s%m@t@dodo -5-

B R T SR B A i gpmico:

i nlsbpﬂtﬁﬂSmld avid, ude thalikk especlabppd@ireds uchellias other ionic X-ray
arrhythm a, hyperten3|on I nduced heart dlsorders such

5 ascHijigelazenisispesested it B lierpra donsrample §gnhgmy. £hgrm. Assoc., Sci.
vephr f
oy B o YRS S PRI 48N, SO B30 E0 N0Sb EienBLY Bt
exmsxz.ée 6. Ritent8, 4 T6c3 020 A retp Phexps \(W eitilreik eGertaay a6 d 1 834

opiee), Bt Al oM 7 T P [ ped T, Us.
SCP%% bS705 @98}’@'8' P%ﬁﬂ%s@ S8 RemaBEr. BANKING 9@0)SSA A-

syndrone he conpounds$ of the invention
10 i n6%Dbetd, wetarREKWIl B2:i%81 (b%@h,r%mtsshc%iﬁeméM@édRm Rrh‘e Chim. 87:

i SUE06ET g b BRRN T e G QLS AT 6Bl paten

as 3405631 gchrtd Ed) StNes ok (1973, %nﬁhaﬁ sei 289H6qan7Hel. wsal! Chem.
in preventlon and/or treatnent of such conditions and

di Be¥ddd96@oArahgimn. dirgech 14 485 (196f), Sk =3 ﬁ@»tBﬁﬁSé Patent
dr 78585 I)Qt%htlr 2 I8 B §’>Pai’?‘en?'1%§%§§ 5. 9621932), 1
assi um cha t ‘ongat’l on

15r eBh)drﬁf Saat(yapanpsel 7Qef(r%©9 orndﬂeSSPatér(tMgﬁ()s,ISBh@he disclosures
ultra-rapid delayed rectifier current was jdentified
| nlifiedrhsre 2t R MRIIPORH b el aiceriniedrmyention.
Consequently, it contributes to the repol ari sati on of
the action potential in the atriumonly. The Kvl.5
pr Bk&npies of apppipddedor- iDnliJ:eXeraz contrasbdgeotrioiaemrdance with the

vol t age- gat ed, pot a el he | (Kur). .. .
oSG R SRy U o6 b R e e 2 AP fasiosed i

20 of BEH@-S@G?SSJ'ibl{é%l%tdls%iosbdﬂni lags- Atrsmy@ristr@mmm@@sgadmn EP-
prolong the atrial refractory period. Assumi n

SeRetE pfeamoiusasiond umﬁm B adivamare indirn 108635,

i nhi h ventr.,cul

- clpafisbl e IR B! s bak dnRAblE iy Bfctosed in BE-A-

pr 846857 Ny, as én DE-AD4SEEES; ichalqpnide b BE%B&IM?Lomeprol as
Kvl .5 inhibitors are of special interest int

t r Bk Rrén0251 . topental astBR-Ay MIY7A3IRpfosde e 12 Aa@?<?9éﬁ9 iosarcol
25 2'”%’ (lg,'rhi?tA -9A7478 Sb&hREEas BTN A 252 iBrabilak HEEP-A- 22056,

the present invention also relates to t
usmeverdsuk als&hmln‘sp(b lrnEB-A R3964 artiexitamtin W Oﬁ7/&0’157 5nd ofe like. The
channel s for. reventlon anglor t eatneaé 5 h
C OFFFTERSSA BIOYMPI TS dirogrorefed BRreRpYR achogdanss 4 tidhgjny gntion.
Kv4. 3 ion channel associated di seases. Preferred
conmpounds for use in treating these conditions or
di seases are conpounds that show activity for both the
Kv4.3 and the Kvl .5 ion channel. For exanple, the
conmpounds are suitable for the treatnent and/or
prevention of various disorders: cardiac arrhythm as,

i ncl udi ng supraventricular arrhythmas, atria
arrhythmas, atrial fibrillation, atrial flutters,
conplications of cardiac ischem a. The conpounds nay
al so, for exanple be enployed for t he tern1nat|on of

. . r



obstructive pul nonary di sease, adult respiratory
di stress syndrone, peripheral vascul ar di sease

w@ eoveloemdrng i ntermttent claudication), venousPCT/EP2005/013732
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i nsufficiency, inpotence, cerebral and coronary spasm

and Raynaud's di sease, inflammtory and i mmunol ogi ca

di sease including inflammatory bowel disease,

rheumatoid arthritis, graft-?%jection, asthma chronic
obstructive pul nonary di sease, cystic fibrosis and

at heroscl erosis, cell poliferative disorders including
restenosi s and cancer (including | eukem a), disorders

of the auditory system disorders of the visual system

| N HMBTREHERS itdEEPRERRAY F%r?eado GAbArBEAS bagéuak»\eiaﬁ&pamcle
i ncl udi ng di abetic retinopathy, diabetic nephropathy

ansiguiil gbmrammnbpwhny aftaurstdase maitq;wses andcdellg prggncorporated or

o S Pt PR sk bR YGRS SRR 1

angésdendtirh@in BB of@hisanr d i njury, encephalonyelltls
mul tiple sclerosis, deny ellnatlng di sease,
mediugh partiglss ave S@y‘gfegn@g,sgcﬁ:lql §B1bQ Rt ﬁgfrk‘fv%bmsgluble agents, in

di e
ARG AR RAR S caffRln SRRy RARaPHREod| RrEIEMCtn a hind
?L PHAAN z&gﬁergmm;jollgbnmh aﬂmme?oﬁp?me?l 8roa!:m(@'redien ga\?mg the

e rese nv e us u (0] ea a varil e
di SBPIEE? om@@@g %Pé@%@ﬁ and heshremicah Bynes2-50PRY 6&X°Lexy3
0 98 aeé%an%ﬁyﬁz 49 @ﬁ&do\s@ﬁz%%? A% oS &%&ﬁm*éﬁ%gé“ster of

about [‘a 0ossium transp ant ati on, rheumat oi d
ar thlatnzpicsa,cn@ynsa érﬁthcanlloxpu@eémyov}wmt@sqwn arsvgthiembodingent any

ty oS BT o B EROpOBR A TC e PRTEHAS which can be
I @80 AGE by th RRPMESesNRI dokresond @ Th&hdP ol iR i Uisclosed in
al | ergi c encephal onyelitis, glonerul onephritis,

| nm@aoaa@o danskagents peefersediiony sslaleﬁd gesdieclosed in the publications
ani I I-p& Q. f e

LSRR IS IR Y00, XA A ST ALINE o

dewhthi dre $xpleide m@bQMSat&ElbyTﬁHfd:rém&eﬁ acseddce hom tBe invention.

dermatitis, Lichen planus, gus,. bullo
peﬁﬁnﬁc@aw VanASarHYE ygwt@ulat}w It?élaPafE}FlleF Wé‘#‘iha?re marked with signal
i
gél nopﬁg%%enty @fﬁ%b Ss ngp re:rtgltﬁgg Qg a}é%ééﬁzbgg,ggih aaccumulate n
ar madreg | lukerspices ang umuhak/a mmstltn\aéambll e0eytrantidl \womipgitments
uvel Lis associated wth Behcet's disease, keratitis,
het'8®t%c keratitis, conical cornea, dystrophia

20 epithelialis corneae, corneal |eukoma, ocular

25

penphi gus, Mooren's ulcer, Scleritis, G aves'
opSigaalrmpanahyg agamdst canlfb@ysahatgd :maa@afrgyﬁhp graaip of the anionic or

2 TRy anud RO B LD BRI, PO By

| NincbipStdtedisdrOWith, FRSEdiAINS refea@titafeaam@lﬁstupmsullaerphosphaudyl acid,

chronic or inveterate ast | ate asthma and airwa
hyplmsphfégiﬁbalyweh@gisthelb faiwcamct gséers, @5 8mides of phespdatidy

vagg mﬂk@nﬁ& anfuaRf &aﬁmd%m%é ﬁﬁ?ﬁ%ﬁa@ﬁw serine,
thro OSIS enlc |seases nmat ory

b opl&isphiatsl@/asﬁsl,tolmad Itheini fatt}n gcid rettersocarﬂiohpm,, phowpbstidyhathylene

| esi ons ocj.ated with thermal burns d leukot L ene
B4gl,¥g<3, %ctliivsa{%‘@%té’é‘ nitiggeid; S{5Ry1Csas égacﬁ@%mcﬂ gleic acid,
eoghdleRRtdl GndBSE ra@i@nltn?ﬁbttd Rid, TRESIRRIL AR ifabI QD eSfatty acids,
di sease, ulcerative colitis, mgraine, rhinitis,
eczemn, interstitial nephrltls, Good- pasture's
syndrone, henol yticurem ¢ syndrone, diabetic
nephropathy, multiple nmyositis, CGuillain-Barre
syndrone, Meniere's disease, polyneuritis, nultiple
neuritis, nononeuritis, radicul opathy, hyperthroidism
Basedow s di sease, pure red cell aplasia, aplastic
anem a, hypoplastic anem a, idiopathic
thronbocytopenlc pur pura, aut0|nnune henDIytlc anen1a

e s o e o o o g,



gl onerul onephritis, male pattern al opecia or al opecia
senilis by preventing epilation or providing hair
w@eoaioessy? on and/ or pronoting hair generati on BEEPRDF/013732

growt h, nuscul ar dystrophy, Pyoderna and Sezary's

syndrone, Addison's disease, ischem a-reperfusion

injury of organs which occurs upon preservation,

transpl antation or i scheni c™ &t sease, endot oxi n- shock,

pseudonenbranous colitis, colitis caused by drug or

radi ation, ischemc acute renal insufficiency, chronic

renal insufficiency, toxinosis caused by | ung-oxygen

or drugs, lung cancer, pulnonary enphysena, cataracta,

Si B&th Qstufated £1d! dﬂsithﬁied{lﬁlﬂﬁﬂélﬁﬁégans@@lchﬁg%ﬂéﬂl\aﬂtlves and the like.

degeneration, vitreal scarring, carneal alkali burn,
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%}etdl T éaghqorgg Hits p &E%& k‘nﬁlgn Qitﬁgk \ﬁJoH the alkaline %arth metals

ntl S, anc | Seases cause

bybcergxuﬂurro@mlzal) magﬂeumno(mlga@m)g calcanc{Guwgani)sstrontium

net astatis of carcinoma and hypobar.opathy, di.seas
S ca(ustib) i Eztrm AT e BB OGRS 1ot KPR (Al<+3> ),
Be kfﬁ 54> B ok TBHYPb<+2 > and
P P e R 2 o M py<s2 >
I | Per+doek ectrarmnt;oranalnts Hkieviganime (T59i3s> arnbEMéPé Gaadien

tit B-
nepLrid T and Nomar o HEb G RY e, dnd hrraaeswngrand 2 >
CI A 0Bk $3> Eqaﬁlt (Fe<i2blana ge<isy ynca&nt (d’lﬁ:pétﬁ end @b&AH>€), nickel
| at e-onset hepatic failure, "acute-onchronic" |jver

10 f afNigr-8 > andg¥Werdai eonpef(Cakedl, wemdﬂélﬁﬁ?-% )Zifcgpium (Zr<+4>),
cyto al,gv lon Al
o HRERRR O PO AL IR AR BT Siffium (Gag2>),
I Nfr@dnh PIR<+TR§ tGORPAUNGSHDE ahd & Praese limium/@]fEkHQlﬁ &s€+3 > und
antiarrhythm c agents which are useful int

pr OVETT biriding (ﬂrﬁéa? meire3 61 i ng4rg)> rareury |(Hg<+2> ) or bismuth
al @L@ﬁ g%dﬁﬁ I E”egl)th oﬁkquugcnyﬁl@éy A% exf fe'i!a}{d%{uﬂ{ &aQtl-3> ) and
onmpounds th e scope of “the present

151 ngma)ﬂmnm aEE<3ar )t Espﬁc&aﬂlly;prefssédjtatlons mh:e:akmlmwavléb )
prevention and treatnent of praventricul ar
E PHGRSHHTA GG (G0 21 (Gt T DI AMCIPRE AT Eptigps kg manganese
fl WBQLQW@[%&%]@UW@Q yof the invention interacts
Wi an ion cthannel, such as with an ion channel of
the Kv famly, for exanple an ion channel of the Kv4

or Kvl .subf.am | such th . 3.0 e Kvil
cngiene BPgE Rzt o e B Biosalifisfh Bhal e gprstod R chotin,

20S UthyaJ@fo% %ﬂﬁﬂﬂﬂo@&&t@&lcﬁ&lﬁ@%nd&h@hfa&ﬁ atidesss dy anamg-

techni ques referred to herein or other sui tabl e assay

or MedYITHERIYMRFRIAC.idir anddrizgthylarmgeniynuroniee gnd ghelr fatty acid

us f

fr gs(gerggfsg&ggﬁ)ggﬁge%e% dg}lb&\leg\éfeﬂg- g%%?c}g?lggylg)?ﬁgro%ﬁ 1&N,N,N

phatm@abguihinabdny chlotep (T EMAL); dfmdtﬁnmbmxyaﬂdtio cationic lipids

baseaddi tion salt obt ai ned th no

or Bas endor XABPYA wall P%Fusmngo%@éawilk«? dim i Igf Alesyagmonium

hy | f.Qr, 1
25 o g{ogﬁlge sgﬁ’ilngﬁgﬁ(és‘?@é“lﬁéorg%@gﬁ Solé}%ﬁ‘ég s%?hﬁd& B&S}}e&% 8 &ample

hepaighosides GM le sgfatidhg rgwcs&p}smwh@dis tHodestazplmndsbbleatersl esters

coRpRlnaN SRRl Ry BoTSR o] AP LalRngol & Ry gtvoerol

so|1 @Qﬁﬁa]ﬁﬁogl zJauaﬁ@lg_Syéer@n 1 QL @pAhfito§ P8R ticciByEycasl, 1-
but not limted to alcohols, ketones, esters and t he

i ke. Such salts, hydrates, solvates, etc. and the
preparation thereof will be clear to the skilled
person; reference is for instance made to the salts,
hydrates, solvates, etc. described in US-A-6,372, 778,
US- A- 6, 369, 086, US- A-6, 369, 087 and US- A-6, 372, 733. The
pharmaceutically acceptable salts of the conpounds
according to the invention, i.e. in the form of

mater- oiI-squbIe, or dlsper3|ble products include

o I .



hydr ochl ori de, hydrobrom de, hydroi odi de,
2- hydr oxyet hanesul fonate, |actate, mal eate, nethanes

wa bdoenetse] 2- napht hal ene- sul f onat e, ni coti nat ePCT/EP2005/013732

oxal at e, panpate, pectinate, persulfate,

3- phenyl propi onate, picrate, pivalate, propionate,

succinate, tartrate, thiocyqqg[e, tosyl ate, and

undecanoat e. Base salts include amoni um salts, alkal

nmetal salts such as sodi um and potassium salts,

al kaline earth netal salts such as cal ci um and

nagnesiunrsalts salts with organic bases such as
@# Ianrne salts, N—netﬁéﬁ Dgl ucam ne, and

sal hZ-gakovito yiglyessopheahagidy einoiangine hydspaimitogind

SO }foﬁ{otcpstel‘rbl‘l mBstl ejd%f 3 afe A28 Sd%gvra]li 8?/§£ atlgp%wplcps Such

be guatem z such agen

halcpdesund;sdtahe heerndisdiosled egicdially 1@UO$>>d8/39ar938taHa>é}e incorporated
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di r]ﬁgfel\”ﬁ} PG TERSNCE: di butyl; and diamyl sul fates, |ong

s5chai n halldes such as decyl lauryl, nyristyl and

stearyl chlorides, brom des and i odi des, aralkyl
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l%%rﬂ%s wq?eutlca I%:acce table sal ts include t
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phar maceuti cal conposition conprising a

pharmaceutically acceptabl e exci pi ent and a

th t d di
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15

20

25

as thesgrouhef thé So-0BlBudS midtabutdIER WAt mRko AHbbYE “@@H%H&% Qhble
co onent or pharnaceutlcal agent that elicits the
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bej d.. . The phar maceut conposition can be

n t r.e e
or ((lelrs)ar ahugnﬂfaﬂrntél URWSWXL; n{aélugﬁée,(gr fangxampigselenium
t heex@afiboride) br hilbSendttd
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t ar nmaceut | act |
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f oalkeres hﬁeﬁﬂhg&nfa QiropeMa] Srop&REhel FBUdE, USBG ARy like acetylene

phar maceutical in human nedici ne or veter|nar

medfi EPvae- ey sthets suelyps dimethydesbertoan bk Cqmdertd]a be chosen, or
COMgRSHAR st e@ﬂcer% d}%al gr?zﬁ{;d SHOFe B 15 b)gdlr(%%rr%s ?)té §g¥ g%slllrgd mixtures

phar maceut | ca aration comnp
c orfppbeiatbvef Espreelallppmﬁérr@lrmahﬂo #dnate@asttfluARated hydrocarbon gases
harnac&utlcg#)¥j§cce ptable carrier, diluent or
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exXUF AR RPMEG wgromsthene, shivrediflvgamethanene or nor e
f unétetodRNBFSRGRAM], %F&hdtﬁﬂﬂ%h}‘éﬁlaﬁg %?&Bgﬁruoﬁar%érﬁ&%s of
nonlimting exanples, suc or nul at1 on na
f c?ﬁlrﬁrgmﬁmaefgioeoeﬂlmnenhehlomnaﬂusmoemand mhldrahﬂpafoeﬂiy&"nal
ation uch, a i ntravenous, _intranuscul ar
oot fle, Shat e Tt BhoTb b RS oA arons like for
f @Iﬁ(aﬂhpra:l ;ﬁaﬂ]uoadzﬂkz{ﬁ@ tdeﬁﬁd&ébycf&[kaﬁ%@ﬂfﬁlbf&megQs Mperfluorinated
i nhal ati_on, a skin patch, by an inplant
sc'i‘ g§- tEéP’if”alétRfefeS’GéHresﬁmqlabn@fddlwmdgtenaﬂucmopmmnWr-
whi ch may be solid, sem-solid or liquid, depending on
t he manner of adninistration - as well as nethods and
carriers, diluents and excipients for use in the
preparation thereof, will be clear to the skilled
person; reference is again nmade to for instance
USs- A- 6, 372, 778, US- A-6, 369, 086, US-A-6, 369,087 and
US- A-6,372,733, as well as to the standard handbooks
such as the latest edition of Rem ngton's
Pharnaceutlcal Scrences Sone preferred but
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formul ated with carriers, excipients, and diluents
that are suitable per se for such fornul ations, such
W@200bmet60se, dextrose, sucrose, sorbitol, nmannPCDEP2005/013732
starches, gum acaci a, cal cium phosphate, al gi nates,
tragacanth, gelatin, calciumsilicate,
m crocrystalline cellulose, polyvinylpyrrolidone,
pol yet hyl ene gl ycol, cell ul 5 (sterile) water,
nmet hyl cel | ul ose, nethyl- and propyl hydroxybenzoat es,
talc, magnesium stearate, edible oils, vegetable oils
and mneral oils or suitable m xtures thereof. The
formul ati ons can optionally contain other
ph@caBesdbitaad hnd debitol CorSuhBirancdisciseiis WOBY-98/058EYand
not lead to a synerglstlc effect with the conmpounds of
t hexplisibringaspyrateddeenvidy by iafeenerees that are comonly
used in pharmaceutical formulations, such as
| ubricating agents, wetting agents, emulsifying and
S uPpeBtibiiosual ati¢ebultblare sdleged gehidisare dasipatle@d amt@empounds
bul ki ng agents, fillers, preserving agents, sweetening
5 ageaing the SuYRIRieng agents, flow regul ators, rel ease
agﬁng?z and the like. The conpositions nmay al so be
formul ated so as to provide rapid, sustained or
deRé?@E orel ease of the active conpound(s) contai ned
ﬁgﬁéi for exanple using |iposones or hydrophilic
/Meric matrices based on natural gels or synthetic
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aqtrbsiItedanpidyie; ansha zwaliionicogrow, agd finally K represents a linker
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150yc|odextrins are a-, b- or -cyclodextrlns (CDs) or
and m xed ethers there erein one_.or 58 b
C hES bRy B B SO MBSO R ERED Jicb 65120 4f £ O i n be
CY Rl AELAILdl REiR bRIBRIphEBIE @%tmttcfbcaws or E&S&ltﬁéﬂs aWtidh
nmet hyl, ethyl or 1sopropyl,” e.g. randomy nethyl ated
b ®Mpdrspdn@)oy@rskylllmerp ar pligarhers byothgoprexppdsrhsrite pre-stages of the

AR e SRS S ICRIG e scia. etnytencinine,

20 al &tonad Redvakryl ﬁﬂﬂidd @tm&mdr%la@cmbmylmethacr late 2-
al koxycar bonyl al or_car boxyal koxyal kyl ,
o L bass s YO0, B DR lecih alycdlc acid,

CABRILARIEE L) SRR ershoyy,
ashﬁ@ﬁﬂaﬁi&g&iﬁrﬁlaﬁndlﬁﬁnﬁ dimﬁhyllsﬂ@raﬁe aaﬂeylaamwer athytemk )glycol,

t hyl at ed b- CO met hyl - /?- CD
W@tlmthaqryla@N-@hqywwéxlﬁimldq, N:E}lbstltuted

2

25 R Ny B g B ar st PPy,
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or Buseesf ERaprep R e P B Vi e Rk s
fOﬁm%@ﬂlﬁplrﬁethz{l:)‘ﬁﬁt@x%ﬂfe‘ﬂ%fyl@ﬁgxﬁﬁﬂfeﬂ?yl’d@ﬁxh&h1umAﬂhlor1de and
interesting way of fornulating the conpounds in
conbi nation wth acycl odextrin or a derivative thereof
has been described in EP-A-721 ,331 . Although the
fornul ati ons described therein are with antifunga
active ingredients, they are equally interesting for
formul ati ng the conpounds. Said fornulations may al so
be rendered nore pal atabl e by addi ng pharmaceutically
accept abl e sweeteners and/or flavors. In particular,
t he present |nvent|on ~enconpasses a pharnaceutlca
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pol yners. The term"a solid dispersion"” defines a
systemin a solid state (as opposed to a liquid or

W@2®e0es 756t at €) conprising at | east two conponBCL/BP2005/013732

wherei n one conponent is dispersed nore or |ess evenly
t hroughout the other conponent or conponents. Wen
sai d di spersion of the conpongnts is such that the
systemis chemcally and physically uniform or
honogenous t hroughout or consists of one phase as
defined in thernodynam cs, such a solid dispersion is
referred to as "a solid solution". Solid solutions are

pr ef rtedkéhysical systenms because the conponents

t hetoa iy deness suph) a5 pobdnatipnyi caessdinkalble endnontenselike for example
or f1 WL m.ni st,ered. The rm"a

o n, AL Al M AT USRI oM, hat-Thr o

| e eyl emaglenaydstidtny] dinnghicicty14th adiviaglbelzene) titil MBincHan
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onyt.he ce reof in an amount sufficient to
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preferably be sel ected from known ‘or
i n&PY2ATS Baliar et eUtS. Pateak4, 549,892, SanBueth]. e, PRt 4,540,629,

in ari lyper 0 | ecul ar wei ght o
TSG2SR DLRL YL s .
subfSaeatenpelB93, 234 LieRi sl NORI PR 43009 AN AR

sggkgftants. Yet aﬁotﬁer interestié@ mé?abggﬂﬁgetﬂ”[ls'Pawnt
f s 5

at4- AEmd ctdnbbBititera d69A dRAgSanomeivalld etvenUiSoPatent

[ g .cal..co It wher eby t
R S R L M G
apphaptary %dnidsl Onppct 1962405 Mur€d Bekkdrl cQWEY ., TOBY), BB cf al .,
beads .tqu IP¥ielding conposition with good

bi Gaadian é’% Y9108k fed Phaimag)agis i d e §p-Hé 5-129 (1966), and
METHRHnaC ifhch S j reparin

har ECe e, PO 43 5By L8 2108 g Blyaf A3 ipbrgpreted
Sdieteip eertpletehynr dcserdgmde witle thetinwdntion.ounded or '
spherical core, (b) a coating filmof a hydrophilic

pol ymer and an antiretroviral agent and (c) a

s éthercsd@tal Behepalngrments 3Yiehn achiigidealith ﬁlké!iﬁ@eg.'us B?Eelé‘&@ from
as, cores i.n the beads are manifold, provide tha salofi
maReEOHP 8f ageatsy Whidhese transtermed intocegnbpxneraing agente in
appropriate dinensions and firmess. Exanples of such
materials are polyners, inorganic substances, organic
subst ances, and sacchari des and derivatives thereof.
The above preparations nay be prepared in’‘a manner
known per se, which usually involves mxing the active
substance(s) to be used with the one or nore
pharmaceutically acceptable carriers, which necessary
under aseptic conditions. Reference is again nmade to
Us- A- 6, 372, 778, US- A-6, 369, 086, US- A-6, 369, 087 and
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and may be suitably packaged, for exanple in a box,
blister, vial, bottle, sachet, anpoule or in any other

W@ obakdee7 si ngl e- dose or nulti-dose hol der or PONEPRi00&013732
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(which may be properly | abeled); optionally with one

or nore |eaflets containing product information and/or
instructions for use. Generally, such unit dosages

will contain between 1 and 1890 ngy, and usually

between 5 and 500 ny, of the at |east one conpound of

the invention, e.g. about 10, 25, 50, 100, 200, 300 or

400 ng per unit dosage. The conpounds can be

adm ni stered by a variety of routes including the

Or glganik @8 b meah§ 8NMPOBITHB in-FivD bl 2BERUS 2 doRipoav@PEsll cultures,
intrapericardial, intramuscular or intranasal routes,
depemdmwg tinsaien|oy colts astrecosmeneitiaf nyHiderilubar ioeganipssdsughds for
the co t|on to be tr ated

or )fang)ﬁ & yngt Ip(ljla g% ninials; i pregleréf | ongguléﬁgﬁ‘ltrs %Q)gn ma&lﬂ‘nals like mice
pr ef i £d. Sliﬁh&ig@ﬁlﬁ'@ﬁwwm@ﬁe ilablB Ve tHel f@ﬁnwflvéctors for the
generally be admnistered in an effective anount,
whiranstectipn of Buiticshnlar apanisms: harpigrihe yesters pontangpgonjnant

ac I

R LR AT R O ERPYcPauRl JRERR Tf P erfBbfnts his
Usmalohgemdb\pmn shlgng geneting agenist likanietl bmdprggreteimnsditean be
treated aand the ra#te of _adnj ni strat.i on, such an

o PRLTCg40 SHRATAEUSH Y9CIoG (A )e BB & WELies dorgarafiile oy adeno
mé]wr@ﬁ ead@ﬂi& @i?usbﬁgd@?ﬁéﬁ Qr&seé‘ﬁf@rp@@@m‘@ex 51%%}%5 %tr@\ﬁfﬂ%@@ Rlpha
.1 and 250 ngy, for exanple ‘about O.
50ymlsre@ pox5/®rus®0@reo:u vzsﬁsnvgacmperwmsbs; grfhrmb@musmup@hp viruses
day of the_pati er day, which may be adm ni stered
XJ“@PﬁéngEgﬁfge @‘@ di vi ded over one or nore daily
doses or essentially continuously, e.g. using a drip
i nfusion. The amount (s) to be adm nistered, the route
of Furdirer speht vignal apnessiing:agents are e chpwatimepmbiabprmph delivery
det e |
on )%spe%% 0?138@690 ﬁjlcgl%’)ﬁ}alge nJcﬁeq@Lélg% r»\‘;}g%lgérg s&l@&bl{jﬁﬂ%gﬁ%g Yor
cosighdligefierafing d@npatinte niie mgettstrecmﬂat Es@caﬂﬂg& peefered hrg virus
of the di sease/synptons to be treated Reference i s
agaqrﬁclﬁﬁ&g theptrang e,g 1en gﬁglarmaga lapgeells, Y g@gl @gglrus particle contains
US4 r
or ohE aaﬁgragﬁa Lodin lé%e@.\e@icg’/zgor o%lg o?leJrQl?ttyh ofls Q] il gene rgtmg
haagﬂnmcdssi,escsﬂueh abevet hethlem cesd:s thdpdmtlohs afe g@emategtfunh sne or a

aggﬁﬁ { I Sci ences. nder st ood ¢
7ot hido éoagesmr&seao ny SibseScaing VERuERRyaigH viruses,
paa}%ﬂaemusaﬁboi@elruﬁarsl ;ﬁ'@lnaaﬂl‘ﬁluses

wi || depend upon a variety o factors including t

act/aomm'yvmises heflegnae virhsss endrpolimdresepl oyed, the

nmetabolic stability and | ength of action of that

compound, the age, body wei ght, general health, sex,

di Bi furthedenBdiméntEehedd sigtll gunstakiag bgents ziratneadefavallable from

excretion, drug conbination, the severity of th

pafe!loidal S¥SPEBRARNSAr GMulsTonss Which aze suiiablede tragife@tcell% peeferably

' n?ﬁ%ﬂflﬁa@l@n c&#@%@ﬁ:‘ixpth@sec&%%' Edsgéhsﬁaﬁ_ahﬁ eﬁ’lﬁfsﬁdrﬁ%'oﬁtrauﬂhose
conposition armaceut i cal uSe, ich contalns at

| eastleio aedswhpmmmdseesf otch@ a plumhity afithacotisg sdqeame(so er signal

sui t abl e carrleﬁ§é|.ﬁ” % carri.er SUIH§b|e fo

ph&FITHUEE Y- Follepfial sHFRFBRPIGIF S E}O?Se?aé‘tcé’gtafrb t he
USﬁ]aefom%lé‘cqmpe&ﬂgmszés hiY® dapyasd, hﬁ&okﬁhe}&ebwdsﬁarc@nésosu -in—
of such a conposition. In accordance with the met. hod
of the present invention, said pharmaceutica
conmposition can be adni ni st er ed separately at

different tinmes during the course of therapy or
concurrently in divided or single conbination forns.
The present invention is therefore to be understood as
enbracing all such regi nes of sinmultaneous or
alternating treatnment and the term "adm nistering” is
to be |nterpreted accordlngly For ‘an ora
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| act ose, glucose, or starch, in particular, corn
starch. In this case, the preparation can be carried

wo@edosloetsh? as dry and as noi st granul es. Suit abP@r/Br1095/013732
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exci pients or solvents are vegetable or animal oils,

such as sunflower oil or cod liver oil. Suitable

sol vents foraqueous or alcoholic solutions are water,

et hanol , sugar sol utions, or2%ixtures thereof.

Pol yet hyl ene gl ycol s and pol ypropyl ene glycols are

al so useful as further auxiliaries for other

adm nistration forns. As i medi ate rel ease tablets,

t hese conpositions nmay contain mcrocrystalline

celyhid}- %?Qvatéihﬁﬂﬁl%n‘ﬂﬂ%@ﬁ@ siked BiceHbPdifdNipoRBEBESH dhfdesired
stearate and | actose and/or ot her exci pi ents, binders,
exmaytererod thegibovet egrant s, diluents and | ubricants

known in the art. \Wen adm ni stered by nasal aeroso

or inhalation, these conpositions may be prepared
ackofueth&rer b dirgedinicdlg Selvelilhurkd) @Yg’anizl&dfchle caltdrentissues, organs of
phar maceutical fornulation and ma prepared as

s oflastred precies agd npRrlUMaRBTEIPISHYS %@%ﬁ 9!108511 é‘é‘l*fél C%Fal%f%embmam
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f ObrgSriaeP mﬁ’t‘akéét fiQ08, ofMAPSNKSRES s;S&ne@ Bhd AbRASMEh organisms
t he conpounds of the invention or their

pheesi cwhtagn ozd drya plotadtyadl wectond asgdeseribedgbaveraceuti cal |y
accept abl e sol vent, such as ethanol or water, or a
m xture of such solvents. If required, the formul ation

cagigphisRnadthd hend dr¥ peegethislypredured iPNIds fromeatt kab of proteins
auxiliaries such as surfactants, enulsifiers and

st anish mpdecavgilabie g flescrbedabovepich agents FJ@rpr%f&B‘@Ut dirrsdy ot
oSO PR 300 A IR g it

C usroggiff thy olighae ik fec Bors oicfrodisceprofein whieh Sndmaydlﬁdifeice e
or further aUX|I|ar|es are hraought .into saql ut
s uRTERIBPf aéegr@thogv@ﬁg pProfin dgRfsEh Y hess signad gendrating agents

I nye Qﬁa effAbfedh slgﬁ(l‘l zys%ﬁ'l lv} flE Qheat‘ggax%p@n tlmes Tl T2 or both are
yoph| FZates obt Al ned used or exanpl e
pr alttwedt arsinead toi sngml:plrodncmg effeqts whicbreapbe parcassed ﬂlsfﬁmently for
vents are

Suj t abl le
pﬁ]&%ﬁ}agbrfgéﬁgwmé%ﬁlﬁ e pgeg %llyé)ﬁgtn{‘% frg)\g(%((gp, e’speecwdly metalloprotein

20 et aﬁﬂﬂ%xespDQEét%%n,al ﬁoﬁﬁ&ﬁ@brotém‘s ﬁg?kéféﬁﬁly%h&@m‘éth@l@brotem
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sol ut’i ons such as gl ucose or nanni sol uti ons or
al eamplexdsweligh aexfoumassin e @eﬂﬂé Indireas signelaroduring agents are such

gggrgoheﬁ%ﬁc% é’tuggn COl’e Cf}rae%q%% e Wi 1ch?g:2%sut1§5 the%soggnee%&!a? Q%F g&){

usi ng sui
NometaB¥lisn, tRaEeER ol dﬂena@gm@msagﬂnes £bir |tlht€;51‘b8uc£ﬁon of signal
sol vent s, 'such as manni t ol 3- but anedi o

Ri EREFAlia S S8e1ie. A/0p thej a§8vaﬁe@@a¢w prRtens wain ‘direét signal
t abl
R s Lo 2R S0 B T s
i nmbe;do:r@oﬂﬁatdketuwfrﬁehmythmuﬂﬁgilrryndrdvdhn;a,te syndhdsa(foy the

aci i nc ol eic ac en. rectal

i o P b Ry BTG, SF POoSLS! R igiage). In specific
f OE b AR $t TR Ybe DRe B EPRY RehMe BBt kypds bi"ﬁgﬁ‘eﬂ R AGS: agents,
according to the invention with a suitable

non-irritating excipient, such as cocoa butter,

synthetic glyceride esters or polyethylene glycols,

which are solid at ordinary tenperatures, but |iquefy
and/or dissolve in the rectal cavity to release the

drug. The conpounds according to the invention were

found to act as antagoni st of ion channels fromthe Kv
famly nore in particular fromthe Kv4 subfamly

and/ or of the blologlcal functlons or pathmays
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phar maceuti cal conpositions for) the prevention and/or
treatnment of conditions or diseases associated wth
W@ a00d/06%wm channel s. I n addition the conmpounds BCTBPIOFHEI3732
to the invention showed very low activity or no
activity with respect to the hERG channel, and are
t hereby selective. As indicated above, due to the
bl ocking activity on the abo¥®" nenti oned i on channel s
t he conpounds according to the present invention are
particularly useful in the prevention and/or treatnent
of conditions or diseases associated with ion channels
fromthe Kv famly. Such di seases and di sorders wil |
bethat 8 Airettunthgdifdet, ifteapl behen fofdanfptedpindirect signal generating
conditions and di seases associated wiith the Kv4.3 ion
c hagenbWhighreguletes dhe isen-hemenstasissndiarfiregigrecna M dicrepresents a
di - s arrhythm a, hypertension-induced
he%@%ﬂgﬁﬁglzéggﬁguch as hypertensi on-i nduced cardi ac
hypertrophy (e.g. ventricul ar hypertrophy) and
di sorders_of. the nervous s tem as plle
5 st Inoweh embgdimantss wherginrefers ryetag grgyao A age selected as
SD
A sﬂ’;éﬁr’%“s?%@%%"% RGP pII o Fapluality of
annheﬁh?r\khlnh pNSssssSYy Tk gmratiﬁg@rwmuﬁwcaﬁy@rﬁ‘mgi are such
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s S hhep i Gt e BEHo el St ok e Fe. Co, Mn
t rﬁ@tGﬂ?&E QheRMEEpEARIY Fé RNS kil B I5ERPRYsiolbfical concentrations in
addi'tion, conditions and di seases associated with the
10 Kvargasising it istrarsever prcrfexp;@rr if sgh agenithiomurractel-ri¢hegaiepates, for
t he sane di sease ) Vi
F or P at AT Re B P Rl BN 16 OB BB
t herefomatanldredt thhint00 pit@heedts, Whinh 16)()11111 or3pedsllchefened larger than
are particularly useful in the prevention and/or
Want of atrial tachyarrhythm as such as atria
fibrillation. Therefore, in another enbodi nent, the
present invention also relates to the use of the
15 coPefurdsraachmiétalgbihding kempowelaf which Gavd ibananomolar affinities

har ceut.i cal conposi cqonpeli Sing. said und

ISP RGNS tseéieaf'g@ APeoMadh SMEormaller tSpical

ar My}séaﬁues ol HB8I- Bl%ﬂftl'ggﬁd)t@fﬂb' aRAadl6Rin, db3RIMISY Stheuch
as hypertensi on-i nduced cardi ac hypertrophy (e.g

verlmqtailsplcmbohyp@rpmtgphw theallee, di scacdhadsn@al qarvélehwrthous
system s uch as S troke tiC ra
SRR ke B kBB Fog by & HosfibiEyifod for
20 engephalienyeduch |sfgna1"@8n&1*aﬂh§§§dn@sr AeirSseled @6l hd rhaqabrwole direct or
di sease, Al zheiner's disease and Parkinson's syndrone.

| ningireeiragprts Waighae m'ﬂdtmbtmé vipasd ae suigllgtap signal gegerating
\%tnfssw&sodlgchcfseﬁ e 05)695 0% (aufgqf?co%g&gt{eg B whifh ih Iagcordance
ion arnaceuti ca
cowphM&nmgmﬁﬁmd conpounds in the treatnent of cardi ac
di sorders such as arrhythm a. |In another further
enbodi nent, the present invention also relates to the
25 USBnBthel QY £HeRE ch bt PRotb PRIl 198igRAI Jrfd
a pharﬁa eu |cagHﬁgén05|t|%% cgnprlgl%98§§| 91g9 6r umng
i nagents whielatorsmt otwﬂy@ttdf&pd;ﬂr@ -aoh)jughtes rfamh@iysstsigfs}teetrde-A
nethoq§$f treagln ar.di ac .di sorders co

TS A ST T WU 1F SRERTRPT alpption maxima, for
t r ahiPapolgmpiak BRGakTs) ¢RbartiMROS)ahinel) ng@8P ahfiieN ®xbR6- and
conmpounds according to the invention. A method of
treating disorders of the nervous system conprises

adm nistering to an individual in need of such

treatment a pharnmaceutical conposition conprising the
conmpounds according to the invention. It is also

envi saged that the above conpounds and conpositions

may be of value in the veterinary field, which for the
pur poses herein not only includes the prevention

and/or treatnent of dlseases in anlnals but also -for

o e T o s D T 1



identified, discovered and/or devel oped using a
nemat ode or nethod as described herein) and at |east

wo@e®edeserabl e carrier (i.e. a carrier suitabl ePdDEP2005/013732

veterinary use). The invention also relates to the use
of a compound of the invention in the preparation of
such a conposition. It is alsg envisaged that the
above conpounds and conpositions may be of val ue as
i nsecticides. The invention will now be illustrated by
means of the follow ng synthetic and bi ol ogi ca
exanpl es, which do not |limt the scope of the :
|nvent|on in any way. Exanples Exanple 1: Preparation
of SAH@lRERg %ﬁﬂefé E&%ﬁfm %@sp@tmmlm@hmmestn&emayamne
Th [ n ve

edy@§t§ﬁ§ eC i inh e 59‘[185% bade R\ EIL! oggr 8r1 élin(lotdéC@%- &ﬁ@ s of

unl éss ot'herw se 1 ndi cated, CoOnve

synn@mncarbcmygames; aodlﬁpbaﬁlﬂ)yprefhrﬁﬂogm&l&i etteat titbe %@Férred in
thin the skill the art. Suc

{ o SRR o Pa Eeal Faithat Tttty iestbledikngragents and can be

5 Unlfﬁﬁcﬁlohﬁl‘ijie@a&lﬁ{jotﬁ&fﬁ&#ssa% debifif gyﬁqﬁ]t%ng%ctlog%e also DE

conmpounds was confir "1 qui rona ogra
spd@P o8t WilleLUnm)poraa@b@quimlg bprafathed A: I\/let hod
A:HPLC: Waters Alliance 2690 with photodi ode array
detector Waters 996. Mass spectroneter: M cronass
PI ah beordsAMOWALE thd @RERtR, SiBhal Yeh | di¥nali
%at [ ve and p05| tive). ?n ? &Etglggzﬁge@és%ﬁ%%ﬁctt%nahzed as
c@gh@qtg@l by mgam')of se-ohllad{‘Tadgebing0 gmmps is preferred
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Acetonitri flée%ggﬁ%’ aggﬁnrr(ift{é é\ﬁlcc Cfg (%W unﬁ%ch njh eSIgnal
n1 ,gmﬁnatn@e@dnmtltsﬁpmlﬁcalﬁr @ﬁilé@@fo%ﬁeﬁcags&f%&ﬁ %@Qfég /}mcro

q@ mn. |socratic 80 %B From 8

% B r%%%’rf §icq to saefafia Hssignal ﬂpccan@n mr tp a ristommat:d cell type,
10Qs& ANde: erm ned on

Var Issan'ﬁll\]/fgr é S?'lye'i_’ d@lféNHl\t%@ gél:}%g ral:gjl fgarg%tmg Erouns péemmt the

asacpymutation wdisi gnelf-}ﬁoémmmg agdatstiniog a@@eéﬂf& tA¥BEtSStructures, Therefore
de{h%rm ned on a Bc and are non-corrected. I

target 8 #
reagents EUR ¥R Sﬁ}gptg SIornUch gubsianees. ¢rhach gre @rmClpally
wesgtaplee RSB odE
iy ept;rb gt fbgfnr Cor’rg gﬁ%ﬂa@é@?&é&r rm t (Ptetfle ?lgnallg%{:aggﬁ ents in their
besSRsedisal wavailablsfaimm by physided, dhemllaa\lf\pmlgomgmabmk@ oand

e N
di aﬁﬂnbdlesi deh rébemoxﬂlgﬁrﬁisolﬁo%ei Qp@s néu)gal%n&jex@aﬁf,‘ Achhals, bile
% A so| ution of TBTU 1) 0.1

fattyseds(amigo grids, pepti nanl@nct deslspivkichicen bashemically

Stérgd'h?gcﬂy Jt{%gﬂéac%j[‘grggg%gngéﬂ Eaetm F ats, 4R oHcfe)xi?qurl &53%2

stgmm@dnaagemmmd/mpersﬁéduﬁ@allfyafes@ed%fub@{ﬂe o afﬁr&t%n%drment
DME was d under -reduced pressure. The

%rlgﬁﬂ’ég piouBS ?FﬁﬁFl)ec SVRIPh gRrich shgnak geRenHing aents n/on a tissue
DG%&& dH sur@Bsk e
NaCH (2x5 rrﬂ and wat eéfé FthSQOt%ggé?og}rygm&)&ﬁ ﬂ{?cf\lﬁ[ﬁé@lthe signal
( Beserpiing @gﬂljt b\gtagpn R xso tﬂe)cyto'bﬂusnodsfghél tellsl Pyidevas (j)referred as
d d th t ted
Vg%rggtn?gvgrh e%rl e&a@p%@gﬁﬁﬁcg? ggpt}ggg que\égpf? troamz?ke 1lfl1tnlammat10n
Ché&ltlﬁh@@ﬁ&@di‘@é visilBlby i @Rs bPdEn el & {s!

h] si.s_of 5-chlor gbenz%f ur g;ﬁegg c%ﬁr{?%gs{j ﬁ%fsgﬂmecnon

( I%’e tlae Q@ PéPreR. Whyeh istimsprparitaé explimigho bydeftience gi ven
as exanple. In a round bottom fl ask
5-chl or obenzof ur ane- 2-carboxylic acid (98 ng; 0.5
nmol es) was dissolved in a solution of DIEA (261 m ;
1.5 rnnmoles) in DM (0.5 m). A solution of TBTU



(160 ng; 0.5 mmol es) and HOBT (14 ng; 0. 1 mole) in
DMF (0.5 nl) was added and the reaction was stirred
wo 20068&6m N at room t enper at ur e. PCT/EP2005/013732
(R -(4-nitrophen-1-yl)ethylamne (76 ng; 0.5 mmuol es)
was then added (if the am ne was stocked as
hydr ochl ori de, 1 noreequival ent of DI EA was needed).
After 2 hours of stirring at3?oomterrperature, a
solution of TBTU ( 112 ny; 0.35 nmoles) and HOBT (14
ng; 0.1 mmole) in DM (0.35 m) was added. Stirring
was continued at roomtenperature for 4 hours. DVF was
t hen renoved under vacuum The residue was dissol ved
in ethylacetate (5 m ). The organic |ayer was washed
with HC 0.5N (2x5 m), NaOH 0.5N (2x5 ml), and water
(Z&x!itlbmbles ﬂhélsepgﬁéﬁ‘rr , InpluskinganiiboAk FagmERE (magnesi um

<055k PR BRI RPN, 53 M o
anﬁk@NEkﬁ&vrﬂ fr@ﬁﬁt)le weioe agftlectol er dnfibodyalibosisiaacacfod example

(3.08 rrrml), and the m xture was stirred %t 45C for 30

5 mi suealisd anfiisalings cxergin IspenimpgRren; wheheidhe Auehodisdue Bgdified
\ -
P S Her LB SR ARSI SR HRA POt
Dhiiraén arﬂtr)bodmd. laggecfeatd Cd)n(housujﬁommumaogrech oahwmsphsrbedies,

to a ir dmxt re of the._ an ne 308 Et 3N
(B o AT R BRI R KA P T
M MOS0 MGBULIREY, i BRin8E1068 A dHAns3R ffameARAlikdIEN Fabl pyed

to vvarmupto roomterrperature The reacti on mxture .
10 waB(abt’ )% @reqihertantle@rrbtnémgepbseauewﬁbpf entrbedreecwluﬁh Botly contain

m nut es m' ur e.was u

B S e T S
C ORilith et AH HuliIBBAG e pWR bE redipiaf aﬁﬁ{lﬁfdyb{gﬁ%m’:mgjrotqﬁwof a
sol vent was renoved under reduced &ﬁessure

r eSPREompiepentamiLligiesyning Rsgionh poyRaeRgPEB RIE replaced through

P
SRl SEREPII% Rn GREERELALL R, ATl o
15 m gpeaied faxdxhaphd, (nblsayiabbitas oﬂfrbd ask ap'ﬁk‘@rra&em;iecmﬁmty, affinity, and
m xture was stirred_at 45C.for 30
" CERPEFIBHIR e hiP GRS e pEE S II“&JE]Y"tf@ s mgtpric roups
et HamehuMas 1&ﬁﬁﬁ%ﬂggulﬂﬁg Efre FQMLEE 96 A cARS & c%rreg—&ﬁldmgonoocr:l -human

residue was diluted wth water (10 nm), cooled to
angroaps. dlitﬁrilwdzedcanpbbﬂiewnmgorecN/eH@bntaiﬁmmmse’duph eightoe do not

\Sﬁ%ézrulr inte% Bﬁregﬁilg fod Fg fi tag}e\g?bgg%eiq% ce of nl116) sp%gger%rr itheed recipient.
20 5- FohRhRbdsieldis egsreraﬁaqw do(r‘npﬁfféb @lur(szan%anvm [kast@fe or preferably
di ssolved in CH3CN (20 m). DBU (6.5 nmmol ) and Mel
( 5tve mmb)e ctveraemacruehlchraﬂ@r fibstantial eoapogients péthedtDR5C
fo al
pr é%ng on%H{s (tehe:kz[s)lﬁ %8?%@\5&%5&&?%@8&%6 gg% ({/ 2‘%%‘51% avrth those
1, ofithd mx«hne.a(r Amithglabalid, Bed slobuiub@uanu\aeompoheds bi‘xhe FR
Q)C NaH (8.1 mml) was added and the m xture was
st fegiang cairespotd pith HiyIMANRGPREDSUIAUETES- MrASPyrdiRge i
an r
25 BNtk it g SLIT SfbodimARcal 2o be Hoklo Sfuites
poartbddient Ryefrate rfur(cllﬁﬁ) oﬁth)e selebted wati@rdidsay @eptides are cell surface

extracted with Et20 (3 100 m The CQ i ned. organ
B BHE Bt MK L p s < s heret ocap TG ager of
MySO4 and the sol vent was renoved under reduced
pressure. The residue was purified by flash

chromat ography. Protocol E: To a solution of

benzof uran- 2- carboxylic acid (39.1 nmol) in dry 1,
4-di oxane (250 m ) was added Et3N (58.7 mmol) and

di phenyl phosphoryl azide (50.8 mmmol ). The reaction

m xture was stirred overnight at roomtenperature and
under nitrogen atnosphere. EtOH (50 m) was added and
the reaction m xture was heated overni ght at 1000C.
The solvent was reaned under reduced pressure and

oy o



Protocol F: NaH (8.1 mmol) was added to a sol ution of
(4-{[ (5-chl or o- benzof uran- 2- car bonyl ) - am no] -

woredohpbde7phenyl ) - carbam ¢ acid ethyl ester (2.BECTEP10)5/013732
indry 1, 4-dioxane (20 m). The reaction m xture was
stirred at roomtenperature for 2 hours. A solution of
(2, 4-di nmet hoxyphenyl ) acetyl chloride (3.66 mmpl) in
dry 1, 4-dioxane (10 m) was3hdded slowy. The
reaction m xture was stirred overnight at room
tenperature and under nitrogen atnosphere. The
reacti on was quenched with a diluted NaOH sol ution
(100 M) and extracted with Et20 (3x100 nl). The

Commﬂlr%g S GueBURNIGIOWR Sichas PR WMEG IS £T5- 1%3@/1(3@9 CA
m) and dried over MySO4. The sol vent was renoved

undB29,r@A10edAROe €424, M, ttHel 25¢ DEIRM Ny stopanif the ikpy
flash chromat ography. Protocol G 20 ml of a 1.0 M
met hanol i ¢ solution of My(OWe) 2 was added to
( AMdrédvet i 9 pectbrefizofsdledntargeting groups which contain the functional
2-car bonyl ) -am no] - net hyl } - phenyl)-[ 2- (2, 4- dj et hox P

5 hehlwiyngasaé% of lgagdy. Saeh ea @Oé%rhﬁfpm@éktép%( whicharesipfaple for
angmhﬂl t6"a§§ Hélsﬁrew%éll ?éc!e%t%?sdEQé’rﬁf)l@é 8Pposdbld t‘% receptors are,

t enper at ur e, e reaction mxture wa poure Into

20%athoutd omising theudhote, mf:e;ﬂ:d@@ﬁ[id grbp of msdnﬂreeegtmra,chsdm-hke

wth c Iorofor conbl ed or gani c
| agréwg fasta rmgﬁéz \1}&9?1% ag a@?ﬁ e Beyimape gwe?@%l%bcose
m ﬁaﬁﬁgn%WﬁlélﬁW@Lmﬁ 4 rebBSoB! Q%‘f&'ﬂh %&bto\“@%arﬂférﬁl‘ib
over and the sol vent was ‘renoved under reduce

10 pr Episian’eal Glfhwth Eaitefuecamtes (BOiE i),flp‘erdiebgrtyf lippplotein receptor high
(RTBT oI 55 vepingessPy sy Bt G BRI receprors
UngRudg lrmg,qn ATnss phar 5.-5 4126, 9LM, IplutiL-oniiof 1, TLBW IL-13, IL-
in hexane (32.5 nnDI) was added and the m xture was

st i §.raad 1atl7-rgeaptdroV EGFeeaptorAVESiR): PR Fgeceptor (PDGF),

Eﬁapg@%ﬁjr%%%%ﬁ ?%étéﬂ%?%d b6 y(ﬂg %1 xt(%ﬁeﬁ [)'E([[I)‘B'afear{d”réfi){beta ), EPO

15 S| feokpto Al HROWL TP OaeesporyPPOY dilmymeeopeplit fotor rédepetr, prolactin
4.5 h the reaction mxture was quenched with water (
10GCART AR TesellraeaPiyISwi t h Et OAc (5x1 00 nml). The
conbi ned organic |ayers were washed with brine (3x300
m), dried over MgSO4 and the sol vent was renoved
u nﬁcean be grefatedioaskur lmrmbheracegbruespacis!ly forihbrrecndsyike steroidal

ﬁSh Chr omat o Iggjgé%pt[rcg o o(@ﬁ%rfoglﬁsB 3?)9 Qxatrnrplleb 5185an9§ not limited
20 5 ﬁﬁre% Q:phf%BKﬁ’rﬁéér %ﬁ@ﬂrﬂ‘e@rcggﬂlﬁbkﬂec iRalifl th Dcyl\l/'lmd stlmlilatrrgﬁjhormone

4- met hoxy- benzyl ani de (0
sotal¢itamnayakorgnic g@dldatroms@ cgmwtrpplmh,zfolh& timulatgng-hormone,

erature for .2 hours, react| i, Xt u
o Beha By PO h P PRne Bl She Sitpaltfgpgrmone.
( 3¥d@pinkphrinks; %a@ﬂﬁi&bﬂﬂ%r@bg@,ml@mdld&mwm{gﬁ{dm@d (OSHY,
MySO4 and the sol vent was renoved under reduced
pr @@gfeésmﬂf’@oﬁg@ilg,@@rmnfﬁﬁrp@pb@rqgr;sterone testosterone, cortisone,

re
25 ¢ B PhECOFAS Roc it 1RaRS bt st Gnfth L el qurface
of rdﬁe;ﬁbrsarfdnbanamdsullirﬁds, pPoteias, gbyopll protans, dignal transducers, growth
ydr oxy- benz 1de (0. ol ) i n DCM m). The
oD i es g e i Mol bR e e Biyips can be
m 5@1’&&&1 frdMQafRBGELRE Wihths F&e‘ﬁﬁ?or‘i’ﬁd]b’ft@ %@}yh&/m&h(}’%ﬁéwnh
m ) and washed with a 1M solution of
organic |layer was dried over MgSO4 and t he sol vent was
renoved under reduced pressure. The resi due was
purified by recrystallization. Protocol. K The ester
(0.77 mol ) was dissolved in ethanol (3 m) and 1N
LiOH (0.77 mmol ) was added. The mi xture was stirred at
500C for 1 hour. The pH was adjusted to 2 with 1N HCl




or poured into a 20% KHSO4 aqueous sol ution. The
precipitate was filtered, washed with water (2x20 m)

waewemedeed under reduced pressure. Protocol L:PCT/EP2005/013732

- Chl or o- benzof uran- 2-carboxylic acid (0.5 nmol) and
benzyl chloride (0.5 mmol) were dissolved in DVF (5

m). K2COB (0.6 mml) was addgd and the m xture was
stirred at 65C for 17 hours. After cooling to room
tenperature, the solvent was renoved under reduced
pressure. The residue was washed with MeOH (2x20 m)
and the solvent of the filtrate was renoved under
redyced pressure. The residue was purified by flash

chr %?8&%erd% gitsaechrrides and oligo- as well as polysaccharides are

M (iflc1E 2 )= carbantc acid : .
terobur eenar oOgr b IERNALA ERERLFudfmpcutes which contain
m )ﬁlmld‘lﬁ bapid3 Bypecallyipyefamnet Gibdigtrdted 4t dhosd HEwhicK b parts of
was gtlﬁr%%nﬁvernlgFt atn500C. After cooling to room
Ap&rarbefarate fampaiepts foniinelyerrylaied Riateins, methdinethe monomers

5pr ea8 vlitomBis A @gRLiol, n%nﬁPgen Bucto
y

- chl or obenzof uran®car boxyli ¢ aCIggﬁgﬁﬁyﬁm@§?€¥u?ﬁgggw,guuma
nrsiajicigis, andsespesialdy the S@MsyRtadl ompdhEfs,(whigh MaRe poRMle the

acetl g [.i.de .8 nMmD re added. The m xture

o lin P WWELEE Feckncors, Bl el bata gerpiors Othyraisciul

Solcudohydvasss EEbDpstdddartaid REHEREsRLEDS %‘hfe'rs Jﬁ%ucose ribose,
mpoun

present invention further enconpasses c nunber
1 testossoraffangse, fiustesgend other akigically oasurvie carhshydrates especially

st | , rns,. racemc .pr.odr ugs,
100 PRSI RATIR, ok B IE oy ARl E Qi P 3135 Rt
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s alAtralroa) homnsio hivhithe likbewigioh are WREHIB L SRIRE tol iNMEAce QlEnal
al so_enconpasses the synthesis internediates 11 to |9
Co ﬁfﬂ)eazﬂag ents intg cells. %’fer@’ce 7s mgde puthispennégion 2y . Patent

2421’5,522,:3 53 ?:»’hiééxg:s ilg%a’rpog%t?d ggrewf}g in %orasflg’be \?%’h t}?,egipv%gon.

76, 77, 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90,91,

92 3,94, 95. 98, 99, 101, 102, 103, 104, 105, 108,

1 Og?r%lé:[@,ordltﬁﬁeh&g_ BrOYRE cam ke sgiscted e the linid group, wherein also fats,
5- fitdy @416, Wa0E AfHOE ST DI B 1N Wid ' S 1

and 11 vere. ads ?P)Ol?i‘ll EREidS tfdils, SRIRANILS g%ycen%es,

7- FrReHaby trigdyreoies aip inzlwled biaxiHer inchaied arcGoogansides] teroids,

de . :
1= 28R Pl R ompeyndot uhich s s bsmprelibgrastagtanding,

Coopatenate] ddlardol 08 tNelile:. MRERofdaBFR with the invenéion all functional
5-ch|oro-iénethyl-benzofuran-z-carboxyl|c acl

CoFFBRA D sglgstedas theftaigating group, which possess inhibiting properties,

3- R YA I -2-carboxyl ic aci.d. ound ,
o e R I o BTl o i i B fggneraiig
acagentdiimtg/onty ezieee 1. Schene 1 Conpounds 21, 107, 110
and 117 were made from
5- chl or o- 3- et hyl - benzo[ b] t hi ophene- 2-carboxylic
adh Q. seeHAKKI i :
benzof uran- 2-c a@%&})’(\%ﬁglegﬁg%ofg b gg%:no?edsl e}ﬁf ted from p ghoup.pf functional
géﬁ@ﬁ’éulzds( Whtplo m&gs pQ?_ilﬂﬁ mtﬁ’galvmé.?ien D‘ﬂiﬂlgorfggfuﬁbn of signal generating
-2ncarboxyl i.c aci d. Qun was made

¢ PR BB RS af 4R foplaeln oran sescife exhpswRAcngats or
wasgamaldes, Suohmstftieexa e deiRhES e’ ] i
masfnade Lron1quinoF?ﬁi-3-carboi%ff@nggbgygggﬁggg%Hﬁﬁés

Whic contamsaHyor parhofO I¥-d ateprotimsothyirianalags shd
Compound 67 was nade from
5-chl or o- benzof ur an- 2- carboxylic acid and i nternedi ate
16. Conmpound 96 was nade from
1- benzyl - 1Hi ndol e- 3-car boxylic acid. Conpound 111 was
made from 5- chloro-1 Hindol e-2-carboxylic acid.
Conpound 112 was made from qui nol i ne-2-carboxylic
aci d. Conpound 115 was nade from
3- am no- 5-chl or o- benzof ur an- 2- car boxylic acid
accor di ng



to schenme 3. Schene 3Conpound 116 was nmade from
3-am no- 5- chl or o- benzof ur an- 2- car boxyl i ¢ aci d.

w@Evpoessd? 120 was nade from PCT/EP2005/013732

5-chl or o- benzooxazol e- 2-car boxylic acid. The
structural formnmulas of the internediates are listed in
Table 1. The follow ng abbrevisqations are used
hereunder. P: protocol, R: retention tine, PU

purity. ES+: nol ecular ion obtained by electrospray in
positive ion node. Table 1Exanple 2: Non-limting
exanpl es of conpounds according to the invention The
present.. onmpasses . conpounds of Fornul a

o0 et et B
t o EUVZg netigral y siile yeeissand iathis iy sl lowa e wimssially
pr 06‘;516 gtak%fﬁnﬁ ahE%Smttortﬁ €fs: Agﬁer zﬂ?ﬂg @%ret(lét r?avei f al., PNAS

aCC | e salt and/or SO vate t
l‘blf)@)lﬁéﬁﬂﬁ%ﬁ divaidket atr o elliss: 1&89@1988) Savion et al., J. Biol. Chem.

b I A 37 oA s ol

5 ( REMBO Inbi150p (81904, Wﬂlélﬁﬁﬂa Xﬁleﬁzmlf?leexpﬁﬁi:@ i HoRhrh@d i %ecordance
prot.ocol 'A Conpound 2:

5- Hihdhe BRI an- 2- cérboxyllc aci d
3, 5-di met hoxybenzyi -am de Thi s conpound was obt ai ned
from 5-chl or obenzof ur an- 2- carboxylic acid and 3, 5-

di matgenng benpy tanbafarthaCeictid b the JoccaRb®NIERL Ebcalisation
Iﬁg g chl or obenzof uran- 2- car boxyl i ¢ aci
2- rg& &n‘gﬁ)r Haene-ugden shogprgitiy elivickiareh (@Sk@bd@naumd awasderstood

b n
10 g ?gihdhﬁgt {] 5005:5135%'19%1 gpt; F%%?é?lﬁs%%?& AERLR hed ykﬂ'ﬁé‘le?%mw and their

am ne, accC 0
pr @m@CﬂCIdASeq@awpsamdm4Wn mcludmg single ba51c NLS hke that of the SV40

r obenz fur car I|c acid [3-(10,
rﬂ}ﬁ’ AL f&? Btl$ j_;' y,s Iaysyﬁ,))s )[s]Val) Kalderon (1984), et
méhlh)(l'eﬂa@ 499 -gb9)3 tkféqgﬁeférh‘éld%é gﬁzgléélfa%q%%zitlof signal

5 chl or obenzof uran- 2- car oxyI|

5 B‘éﬂéB[PﬁOWEYQRK&QKLythﬂD@)aﬂ ] Genl by11089(1980); NFKB

15 acgﬁ @jrﬂg%g%gof ur’ 2 gfb%%ﬁfggg&%g?{ gs (vﬂj ag others (see for

1 d«am;ﬂiwoﬁm&aemzcen Biochem. 55(1):32-58 (1994), and doupl :
Ioheptene 5- ylldene)ét%yl] %e h)FP ou e?ﬁHCNLSShke

c 0@5 lgXenqpys éAﬁg:@n tlayed toad) proteins, nucleoplasmm (Ala Val Lys

AP T 0 B R B ISR Ft b5y i Pingvan,

yletatn @el], 3@czmer45|8ng9&2caﬂdtmn9wm agal., ACFBPoUNYd.631-849, 1988.
carboxylic aci d

| or obenzof uran
20 ( Afl}ﬁs? P@@@ﬁgmryorﬁ}eg&yre“gm lzyereiquq:ry:e@@ ﬁgy@gd@cmth the invention.
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ohiah B ds fcfc@l'i‘ﬂaﬁoﬁ Bl R AOWnARa NICE! Ry A CRlél?t into sygthetlc

(4- nitrobenzyl)-propy an1ne accordrng
prespides| WIACh Gumpdlyreds not address the cell nucleus or were coupled to reporter

of ur.an 4- chl or gbenzoyl eridin
R R B RARY AL oHIbRR e mecied RO AR RaN Y bisle In this
-c@hh@h@be leFyaefederfedd B@’fﬁ{a{d‘e% %éivaqp Qn(ﬁ'LQSA}(eg,t Ann Rev. Cell

chlorobenzo I ggperldlne according to
Eanngiopiee alz.dirae. avetR Acad. t&mwm at:was 6799,

R a Thi obt ai ned

lg?nﬁgg%ﬂ% or o@énz o(P é?agnwﬁ Cggrcb %gp@g %2“%%904 It can be

diespschuylly pmné fawed@rseldeai dting ERBE BritBe h&paldblidy 9&5@&9' wherein
A. Compound 9: 7-net hoxybenzof uran-2-carboxylic” acl
(R -(4-nitrophen-1-yl)-ethyl-am deThis conpound was
obt ai ned from 7- nmet hoxybenzof ur an- 2- car boxylic acid
and (R)-(4- nitrophen-1-yl)-ethyl-amne, according to
the protocol A. Conpound 10:
7- met hoxybenzof ur an- 2- car boxyl i c acid
(S)-(napht-2-yl)-ethyl-am de This conpound was
obt ai ned from 7- net hoxybenzof uran-2-carboxylic acid
and (S)- (napht-2-yl)-ethyl-am ne, according to the
protocol A. Conpound 11:
7- nethoxybenzofuran 2 carboxyllc aC|d (

D — I



Thi s conmpound was obtai ned from

7- met hoxybenzof ur an- 2- carboxylic acid and (1R 2R)-
wQ@2qob/oesnzyl oxycycl opent - 1-yl ) -am ne, accor di nBeCT/BP10h&013732

protocol A. The conpounds according to the invention

are listed under Table 12. The invention enconpasses

the conpounds 1 to 120 as listed in Table 12 as well

as stereoi somers, tautoners;3%aceni cs, prodrugs,

nmetabolites thereof, or a pharmaceutically acceptable

salt and/or solvate thereof. Exanple 3: Biologica

Assays using C. elegans screening A C. el egans based

hi gh-t hroughput screen for Kv4.3 nodul ators has been

UsgOUSoPgsh@ il 373 hzs@rana B3,5802)804 S6¥redpBhdig lotiups afd dugpésyed. Both

rel ationshi ps: the effect of chenical structure on

bi prlightens aaeinclded hersh ygfezenicsr t he conpounds

according to the present invention. This assay has

enpl oyed a stable transgenic C. el egans strain that

f UTEIERNRHUHICMALE 0 VIBIAGENSISA. 3 i n t he pharynx and

a visible selection GFP nmaker in body-wall nuscle. The
Smethod to describe the construction of a transgenic C

e

e oo P A GITR RTRRs ftferduiegucnEise chgsen n

st additoriGla7Hgnah gendnamg ageﬂeifherepletbly agenss oichjdeadlisphstances,

" Wi fcal s b Ro e st RE At Rislodiod errcts in

( CibirddBy, kfkial1d e nAGniaé Ubr SRR, enctudifd RGRBSABINA. with the
Transgenlc ani mal's have been isol ated and submitted to

10 i ninvgntéan alhmemmatedilex hovieveh nohwxsbisiiclyadpagsticrangmelp dike dogs and
i hg&? lﬁ‘ﬁ‘é%ul% %\l%eg 0f burée lhllgee 1W§ Ratﬁl‘s—:o e%é,%bégllt’? Sl'a@&at%@y animals

ESSE

mMutiRgMide7 Rk ‘lerﬁt@ aikeRpt, l‘:l&ldipahfzdeﬁ et¢§ ian@ ham&iad Jhtrapeutic agents
source. About 12000 F2 ani mal s have been singl ed out

angan lrﬁenrpsem Bgan JOTRRSI BRIEST CopiRAven it agcordrucy ped,the invention in
tr | f f. Useful
SRS Bl RS ookl 5By R Usr

15 pothenipicatidayly iaoti egingtedibntsdas be choseasranay @rg@mlmlbeurdf her
te ted and ou crossgd wWith N2 strain two-t

e PG i N SLT e AP SBRanet-dat STl hopaKe ot fzxéetwl&nfaom the

gﬁ‘ﬂ Y én 1Bﬁﬁ)ﬁ§fsoﬂomﬁ¢ne§ JROtoRs Qéro@ttﬁﬁl:t%% k&%ptor ligands,
process, 755 was identified as nost suitab

eI elgdmglesi amugnnsarmlﬂlabdmgmtmagﬂq amiong u@mﬁre gbp éabg nlgnbered

coﬁrﬂ |J_lrF'e[hl S %f %B%re%%hrg?lg ﬁ% sg Islzlhsg “?lﬁééfmgﬁ grn;;g?l\éy nuﬁ,l]g 12 acids,

20 MehhQéic haig Hﬁﬁﬂﬂ‘g piRsdfd eRldin tf«ﬁ@smﬂu@ﬁmﬁ&s tBKinef dtey. ,Further
di ssect ed pharynxes of UGLY C. el egans ani mals hav

besseigrmageniadsinghde Eyokines bhaﬁvﬂgewﬁwli@mmmhmﬁm (TPO),
b
e AR AL MR LB TR e 8t

ab@uéludingiiGat lez&dl IGH-D)e epidermas gtavith dﬂcttﬁm ),Strzﬁﬁfdrmm g growth

th 0. 5% DNSO, abl P d b
\geéaﬁtort@ﬁﬁ%lﬁa il lannsdsengeToriah Sﬁﬁ%ﬁ S Fper gastertn,
S 45 ey g, B e,

be tptiaNAEGE eHDGEdCIQaubereuaSrorphtq factbn ppfdaeiem a@geocortlcotroplc
Reducti o nber of ultra.short. EPGs |nd a
N T AT e M A R A
I NRd1hélE s@RuRiing He@oEESHE), tﬁﬁ‘oﬁpﬂwlaﬁﬁg&lcﬁaﬁﬁe ar SHY, heatinizing
ul'tra short EPGs (Table 2; Human Kv4. 3 has i nduced
ultra short EPGs in UGL755 that can be nodul ated with

Fl ecainide. In addition standard qRT-PCR confirmed the
presence of the human Kv4.3 transgene in UGL755 as

wel | as human Kv4.3 protein has been detected with the
human Kv4. 3 anti body P 0358 in the pharynx of UGL755
animal s. Tabl e 2: Fl ecaini de nodul ates human Kv4. 3
activity in transgenic C. elegans strain UGL755.
Background of the ‘assay: The pharynx |s the feedlng

Y oy o e



simlar to the human nyocyte and can thus be used to
study human ion channel physiology in vivo in C

we@bmgaes77 | nt r oduci ng t he human Kv4. 3 channel Pet/BP10h&013732

C. el egans pharynx influences the C. elegans action
potential in a characteristic fashion. The additiona
nunber of potassi um channel s_{ncreases potassium i on

ef fl ux, enhances re-pol arization and thereby shortens
the action potential duration. The ultra short action
potentials of the human Kv4.3 transgenic C. el egans
pharynx can be restored to nornmal action potentials

wi t.h Aam %Q ridine, a non-specific potassium channel

bl JtkEPRe @T ))b/ PEASS$IAT0AS, leHostRBR tewid inlurling hiockrerall dther
shghieh [ ; ' - Of: . .el egan har ynxm
e A e S R o i
phadytion, derdica Ecommmice Datadtrbdurtioy Cotnpangd oapaeakeRtl Y004 and

;ﬁ Sﬁ%@rg@ﬁfi%‘l{ gﬁg:%{égq%fe (g%ﬂr%glailg Qggegsfmtr-a %gt?oggli? ';gﬁ er-29), wherein

5amoabire ck@lidilPhcbRopHaNRYLw S HE Bl1LRG.4 echnol ogy. The

punpi ng end-pol nt can be technically translated into a
hi gh-t hr oughput read-out by the use of a

pre-tl e.. Jh ro-fl uorescent dye is taken

(o T PR S A oS gty of i ringtatca o ohespn dis the
comvemptfticiivg substahbddabeme q&}aﬁy&_owolsgi%w@&ak&%g%911 bPtissue
its, intestines. After a defined incubation period, the

ch&PjeeUsely] shasapeatie agoniy aradonaxample Isveviet eettaxplasively anti-

bey, - ' . T ing of
O e o R R Al PRI iy ing BARO P s
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pefd.grivsdfine, inwoifaat,qiposal ey ed idigéy (e DoAY, carboquone,
scregn or Kvg.s_nn%ﬁlators descri bed above. The _
melFBHC¢HR: yredsnaysthienedpinssiand mathimelaming (6.3 alifetarhipe,

C O FRAISendtaRing] | 1,01 Wi . el egans

strai ns expr ess,ig’ntgi 9%131%35 \?fz)lﬁb%%pyf ’ {}ﬁ\éﬂb}righaegll?@}ots Grgmide,

t heimethglolmelammepsoatcdeisogehedstans\(Og 0318276821, The

me r.testing the conpounds on w |l dtype C ,
el é@gﬁ‘é{’@ 4% ﬁ%d?%%i°5@3?ﬁ?§%§?ﬁﬁ@n?ﬁﬁlﬁﬁﬁf%®4m§ei geqhierethamine,
asmicbiglorssiangifodes rydrb&tlordb 3 ligd | '
UG&7550anLnaI% hav%rbee(r)ll Fgﬁﬁggﬁﬁfé%égﬂﬁ%hﬁapgmgﬁﬁnnq

st BIGERmHsting tedesfamideragit mosihnd)f 6o dongiotiadd (eermustine,
ut ye ested on the day.of screening..

Ao o oE R GRS e Shifind, s el pbine,

di spemsedtipermitedrhniaf], @itclkbtol PARBELAreNEblorPABROUM cis-platin
pI@%ﬁ..Thg conmpound glate cont ai ned al ready conpound

e R HANE GErVRtiVEHaPr the Hkernd their darietives Inkhotheigrefared
DN o kA1 ol td Q.m, of the

11 oy e Dot DURT Bt b Sen i hudeumes
achitizirel andfanfibactertah aetivter sabstamces tnchudiig sMistEly dn Yetinomycine,
DME&%_Adter anot her.  four .hours of incubatjon at 200C,

t HE PN ROF281erae HPUBYGY CHRTRAMYSING Farupisine; eareinpphitine,

h i : 185, bee .
cammno e iy i< onuhuSON, (185 RSSlst pRaL

f |y PRSiERG epirvhieins mijorpGum nsycpphermdic atid) ndwatunbesie,

.40 mynut es af.ter adding. ivernectin with the @
Wgé‘%&“gt rebliyde. 3[‘“’&’%%P%‘%ﬁ?lﬂywe’%@?fﬁw%tStz_ertomgrmea
exstricptazocne, aibedBSinE) ubelintexasihbyt &k FRAURHR, IR Sg??cAors]ides or

3 o

identified and confjirnmed by dose-response anal ysis.
E@@gVeHS%Orb‘B%%O'é‘gq iibiatics; aad dha like ordbeit derivates. | i st ed
under Tabl e 3. Dose-response curves have been obtai ned
at concentrations of 30 MM ECS50 has been cal cul at ed
using XLfit 2.09 software package. These conpounds
have been also tested in the sane assay format using a
C. elegans wild-type strain N2 and the correspondi ng
EC50 has been cal cul ated. The ratio of the EC50S

obtai ned for a conmpound on the two strains (transgenic
expressing human Kv4.3 and wild-type) gives an

i ndi cati on on whether said conpound is acting on hunman

— g, o N o N T " o o



Al'l the conpounds tested were active on Kv4.3 at very
| ow concentration. The conpounds of the invention were

wab®e/newti ve on Kvl .5 ion channels as ill ust retBEP2005/013732

further in Exanple 5. Exanple 4 : Patch C anp Assays
Cell Culture : For this experinent, a reconbi nant

CHO K1 cell line stably expressing the human

Kv4. 3/ KChl P2. 2 potassiun1chaﬁ%el was used. The cells
used for this experinent were kept in continuous

cul ture under standard conditions (37C, air

suppl emented with 7% CO2) . The CHO K1 Kv4. 3/ KChl P2. 2
cells were kept in Iscove's nodified DVEM (Dul becco' s
Modi fied Eagle's Mediunm) medi um (I MEM suppl enent ed
with 100 Um Penicillin, 100 ng/m  Streptonycin, 7%
f elnad preferfed savbegingencthe, thorapeuiigalfy aciiysisubsiarice isselestsd from the
ngy : .. 400 m Zeocin(tn). Cells were

palgg g@%@Fyﬁggﬁé%a¥§géfter det achnment using a Trypsin
solution. The quality of the cultured cells was

guar ant eed b%%yitality and contam nation tests. The
c uln; a,fugthet prefrered smbedigent Hisrtheppraidcalty Ve sribiance 45 chosen from

pr i - |_ .
cufte aF Rl TG BUIALs RahGRR s s Rer R fon

c omdliamincatsy aftite $b&@@Rceand 37 O0C. Subcul turi ng was
performed every 3 - 4 days, by renoving the nedia and
then rising the dish with 8 ml PBS (phosphate buffered

sajn Nk ther PYEIRBS S dMEP ﬁﬁ‘ihé}ﬁﬁeuﬁcﬂﬂly AdiivB ShtstdncERIhosen from
was added to the cells. The cells were incubated about

10 2 gdtive gubstincepwhBhmelatede thegmgiogengses, farexemaledhewiesier note

15

oA SREST kg R PR PR BRI R BT

t h@r&AbsthbadinagnioRsing@eowd fagter saxyithé Assne Gakbittes of
clunps of cells. Part of the suspension was then

t r matedleprotainase - b -Aand eu(THYRG B a8 43 hd BiFa4 T &8s @t o

a fi A RGBSt | .coul d

beltlésog g%}%t\ép%ﬁﬁzgg 9%633% égf nm gi @ﬁfé%m?@ g’rﬁ%ﬁlrlrléglll%’ per
35cambrdstadratan §UB4id, StEahioa, [eN-[ BghaimEMDdR) 974T KA INHI 21and

was chang every 2 - 3 days. The nedia used was the
soﬂ\é§§’7@ﬁn$g}e IEi?IOtrthl?‘?“h‘ber‘tVﬁ%'}’/‘??el | s described above. For

stable cells antibiotic (418, Hygronycin, Blasticidin,

or Zeocin were not added. The PBS used was Dul becco's

PB& 4 fixther priefeled tenbadamait M. thefhpeutioalky datiyp silystBoF & chosen from
so{ution %gﬂtained 5.9/ TA. an

| ' 2 g/l . 8. :
o et SRR ATGE 4508 ot iR s Plsentels g muctee

20 45810 arfldBwhdréin 2018t tWOnudikyiidds At EESNAleNtly liBREE wikB elhbtBer, for
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prior to el ectrophysiol ogical experinments the cells _
WePdEntde, AeREHernpt axpvsicaly.ilo ardsr tq predueasne therangyle Ar anti sense
an on. C . . .

FOSONTE B R STABEeR) PSR RALA RO SR o e
dese indedtdi whiph ate@eedentGshatiedndith . valRowd eekborEs. Aldogs can also
transfected cells and stable cells were transferred

f r emiaB aphackapresdorn eamplyihanaveraint ex e e ¥ IRNBEPgs M ges

co : e - :
SRS TS TR O E 97 o dfeBln PR er

r obersingenp &rGitguChem THe3 0051 97@)s Spramd etalt, Euddt Bodehamd81:579

Si ari ze the cells and 7 di added d

t Ha P8R SR ieeprite bed A5 ket o BriRo i B fm ee
of s@se¢1bs4), Pafsingef ettaner. ogh| Cisdis BIIS| WUNBY 198 Nand Pauwels et al.,
transferred to a 35 mmdish with coverslips and nedi a.
The transfected cells and stable cells could al so be
transferred from 35 mmcell culture dishes onto
coverslips using trypsin: The nedia was renoved and

the dish rinsed wth 3 m PBS. The PBS was renoved and
0.3 mM 1 x Trypsin / EDTA was added and the cells

i ncubated 5 mn at roomtenperature. The dish was

rapped to detach and singularize the cells and 1.7 n
medi a was added and the solution pipetted up and down

o ~ e a1



Preparation of solutions: 10 mM stock solutions of the
conpounds were prepared in DVSO. Solutions of the

W@ ooupoessds were prepared by dilution of stock BOl/BP100§013732
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in bath solution. If the required stock sol ution

vol une was theoretically below 1 m, bath solutions

wi t h hi gher conpound concent g tion mere used for

di lution. The maximal DMSO concentration during
experinments was 0.1 % (v/v). For patch clanmp

experinments, the follow ng solutions in dem neralized

wat er as vehicle were used (concentration in mV). Bath
(external) solution: 4 KCI, 135 NaCl, 2 CaCl2, 1

Ng@hgmlcg cppte)26d 4}0%§§6))5phq§]p1@g,othp}qte'ﬁ (Magﬁa@j-j)Nuclelc Acids Res.

A',lh? %@Lﬁaﬂ&‘?%&%@& B,pEIZl,?%g)?Pansx?rodNnga%S (}g’rlu etal.,J. Am.

El ebtmopbry 411 028D (1389) RIS IFHAkShoroAGidity ténip&ind lige Eckstein,
human Kv4. 3/ KChl P2. 2 channel was |nvest|g§ted usi ng

t h@liganyaleotidghand /éwﬁglt?éeAlPﬁaqupél ARRSPEhe B forebinaversipy Rress),
Ce BRI N Bl U LRGS0 0. A

poCheml Soc. Wi 1 RERE99RY MdExyee ol /Elntns. Tne Bd. Prglf m eeR (1992)

oMo BT G aPb RSk resdiEe abi Setr 7 (1988 Wicein the

VI hirathan gi@ﬁlhaﬁe%@thtﬁ@ h]%oﬂﬁ?até‘chéﬁdli@ﬁﬂr lwatcébram{%@wme

cage to minimze electrical noise. e anplifier and
c ohvewtions (Xhas analegecqutaie dubse with ioric Poadtbpscsd ecat (hgnpey et al.,

Fapada he ted of. an EP
o, S S AT S BB BRG] SEETAD Pt
t he,3pe 03T, 637, 684s 5 802 DAOMCS o 1 Andal #9946 RicdNOWshYef K.,
LE#O control | ed by the Pul'se software packa? ( HEKA,

|a

LaftpeekHehencdpikeli) Enghsh 34201981 1 Letsingehet al.c brivnt hem. Soc.
Th t

TO5FAP B 081 S LR 001G 9 10,

r oﬁ?haﬁterrﬁmtcm WSC SQﬁp&:ﬁﬁhﬁ)SenhsnS&Cﬁaﬁnhﬁraﬁeﬂbdlﬁbat&ms in

ceII onl congcentrati on of conpounds mas
§RuternketactndbE 0 8 Serier tnsthgSin G Nanrsksre
EaBH)O?&Jn c &‘N{@&icﬁﬁl Cl‘ién q,"@f't 8205 { WJoa). TR &f efle‘}tBi%];nolecular NMR
conpounds on Kv4. .2 mediated currents was
i N¥67 (W&;dr emah@men bctmdén't%a(ﬂ P, {1kl Nd)-Rubdsh Bavkbones,

| Beb BRI E B i o BT LS A SR B 5 gpa.sos.

(1 a6 deapter BRAIRASPS RhASAIS SFi&s 380 Usirbath Rifatk M ddiGeHt®Bns in

1 and Table 4. The test protocol iIfustrated in Fi gure
1aApasengsResepshG ik Xc Sebnabut #nd Ii)rlzﬁ@e(ﬁ@qkeih@fefcmces cited are
Kvgmg’llp@%f egp(gfg?lglaﬁ n@éorc?al?lge %v?th%ﬁ l%(el%tf({% ﬂllillgfelc cmos

vin
FViPd experi men con roﬂ?. %Oneor

Thepluedity pf irbsoyklid kdgaﬁd afrallﬁéimlsa usdafleras nillb]efé%\/o\ﬁ if B&cordance
standard test pulse for determ nation of channe

acVIth itheinvention. seedenkingetobot heBmacsRey (4994 p@é@ﬁelﬂﬁsas well as
Ta@ﬁéﬂs%hu%ﬂ%e\ﬁ%ctr g&; %rp%zri\gggg ?Er}?&\gs‘cﬂuﬂé 8, {9937t Egge' 35, and are
el @mlircibb'h;xmrpd)ra@ddlatewnhv Esddditadn tonhodeldntionpf useable nucleic acids

Kv4. 3/ | P2, 2 chann ter. the whole cell, .

I S A 15 Al SES TR e g B By i P4 miuisg o paturaly
(1 dcamtnguicieiaclds AndaticRiclai@RthidRARK %1%}esV@%uEl%&0JcﬂﬁQ1alogs
under constant superfusion with bath solution to check

f ofanialsp, 1@/useshl P2. 2 expression and the quality of the

i ndi vi dual patch clanp experinent (voltage control).
Subsequently, 14 test pulses (series 1; Figure 1b and
Tabl e 4b) were applied at 0.1 Hz under constant
superfusion with bath solution. The protocol was

initiated by a voltage junp to -100 nV (400 ns) to

achieve full inactivation. Then the Kv4. 3/ KChl P2. 2
channels were transferred to the open state by
depol ari zation to +40 nV for 300 mlliseconds
(activation). Only cells generating current anplitudes



and 50 nA were used for the experinental procedure. No
or negligible rundown was observed. Then, 36 test

w@uiseedsf(seri es 2) were applied at 0.1 Hz undePCT/EP2005/013732
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constant superfusion with the conpound dissolved in

bath solution. Finally, another current-voltage curve

was recorded in the presence of the conmpounds (IV
activation 2). If the exper1ﬂ%htal par aneters were

still satisfying, the experinment was extended to study

the washout of the conpound. To do this, the cell was
agai n superfused with bath solution while up to 30

test pulses were applied at 0.1 Hz (series 3). The

washout procedure was not necessary for correct data
analysis. Al data were |eak corrected using a_P/n

prBrase smbarinpeny H1> therapeudigelhy éﬁr%ygb%ancm rh%esfrom "the group of
pr [

CURRF Rodamplihs a5 gollall bty P B30 A0S PT B5G 16377
anpCT E96/19960,i FICT bi89dA 6 52 Amal insirporated completely herewith by

electrophy3|ojog|cal measur enent sVehi cl e controls we

peifGRIREIVNFTeeyah ABHIHeAusq ramel VaG g orHIity of thelf arget
EXPBTL RS hreftdb rBQ%SCMQMﬂﬂeW&Eﬁn&tQWW@Fy Ef§mes.
hi ghest concentration (0.1 % applied in th
experiment (n=2). Data anaIyS|s A | eak correctlon was

perfarnmed us SSI P/ n pr.ot.oco The leak. .. .
Do s uttrrro ey iR ilanse il LG S EgnS fprotteraive
c h&ﬂﬂﬁlﬁlﬁ)o P%shbé‘ SanIBIfRNMEALStnd @¥and Ahdi{alisidf abliv substances
ori gi nal se anplltude Here, n=5 was used. The
cusuchns fqr@sp@pbebowver het exelusively Qviseolinesk taptallisus, sieignus,
t hen by n t t
D argr%/c I%tg &ﬁgtg % alinp{&ng gia?f"{a%l %&n@ﬂlg?{ g&%%‘g 1ogeptme,
ThbBinttatd) badtedidt UV EGFy@stiishad tisdibddrbatesdnd amdtoghe
real response, leaving only the active part of the
response. Three different types of analysis were used:

| nbi bi
o g#@kﬁllg?eﬁ&rtﬁf;ﬁ?a g@ﬁa\% H&El?%% or %Jrgﬂz'e th‘iét%e Qmematlons which
actre gelectod fratn hep@rimMyqghust hepaed- arwﬂasgsr(bg fo‘ﬁki@qmmak) hirudin,
current /. .charge / current at 75ms S deter ned
CorHEOR S el GRS £ BanoTZRC HE HAERASH, Hl-8 e
S Ofytséﬁ@ﬁ%eé) FEHGORa, PHEuroRaY, SroMiia8e, RinfGplabd) sRephinase;
t hat the peak current was enclosed, the whole segment

" athronbazytmt aggregativas idhibijoradike g@ltséeethewll@ame, tilopsdine,
was, pl.ace ns.. The resul -

AP PEBGEE ol idle pGRER u Ees SR 1Y AR DE K Rfcngnice
ata #ﬁ@téﬂe@an@éﬁ%bﬁ@ > ealdmbfabdnedBétaméthh@ne, Thelesonide, cortisone,
resu ASCII files were inported into the softmare
paelRbgjaso Ml@ﬁﬂeenam%de@ﬁr%metasmnd%ag@&lﬁS@@Aﬂueﬁalone
f uh{l&%{ron &alfl}/lza%greﬂﬁll&jee %Hstﬁ_ﬁ&ie, ?zyggné\kﬂafc Wh?(lobetasol

rrection’was e’las cdurrent

anpydrbeatesonk, métayﬁ)lrcm‘l&ﬁo&dlepﬂnan@a%de ptednmatbawnpiednmdmes

at 75ns before applicatio f co nd sol ution
av%"reg'g‘é‘d‘mé‘?a dr 1%‘?1§°119§%§°§§ﬂi‘g g%‘ ’S‘/tl r&f%rgnat?rreérugs like
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Mexytuikik § ik daikhloftsiaRd %dd;fﬁ@ﬂuﬂn&oilhehz@msmwm viRrigine;
halT maxi muminhibition and hill is the H Il

coefficient. The fit paraneters ymax, |C50 and hil
characterize the interaction of Kv4.3/KChl P2. 2-
channel s expressed in CHO- K1 cells with the conpound
tested. The resulting curve fitting is displayed in a
graph (% inhibition vs. log concentration) with the
averaged results with error bars: Standard Error of
the Means (SEM whereinln order to conpare the
results IC50 values were estrnated Therefore data
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i nhibition at high concentrations (ymax = 100). The

results of the Patch Cl anp experinents are shown in
waab®e6%77 Tabl e 6 The conmpounds accordi ng t o tPEr/EP2005/013732

i nvention were found to be particularly active agai nst

Kv4.3 ion channels. In order to be maximally useful in

treatnment, it was al so |nportant to assess the side

reactions which might occur-4IThus, in addition to

bei ng able to nodul ate a partlcular cal ci um channel ,

It was shown that the conmpounds according to the

i nvention had high selectivity for Kv4.3 versus the

hERG channel . Test system and test nethod for the hERG

exaq 1k eﬁ%ﬂtke%ﬂt%s@'ﬁred:ﬁftr Bh facRMBENAIFBE Lzytdrki@ Bdtibiotics
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5 Trﬂ@l@tﬁ@au@rdo&a@mlw,.aﬁ@aw& rinogespng, FHaENIBEPpYRCan; fpterferon
Tghtq acy é %rg&g)ré g%ﬁat b Wﬁﬁr@hﬁmé ﬁl(l'i&ﬂ&ﬁé?%{gtr%sﬁagn, porfimer,
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pot assi um channel . To construct the T- REx HE RG
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purchased at Invitrogen). Stable cell clones were
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of the hERG otaSS|un1channeI Test e (& ?E erlne tg]
WerEEN{s PR TN g etogengsiee theanyersrdadike y aSeplzetindethetil
e . at NA,
R R A e e ﬁﬁé%ﬁﬁﬁﬁw 2
a Vel BN, adgthetia growihnfagterse FEE I, IF€HH-2 NOEGE, TGheantibodies,

I f t t
o URar ST bt ticale So o5 o R R Qe uloR F e ePo
EP X R %go aﬁg
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Scgluensides dike Neabaingy rroscifiaydinerintibynesignyign dmgs bke sentral-
S Offucnlc bOé}l sfg%n%a&%% l(eh"i%léKgASf su%%n;?creg ﬁtih% U?eg?r?.ﬂz %:(te\iel a@?g(ﬂj e{]je%glc

f odubbtahees £x @ efetBidopuginfddecefhe teleoNgoniniy Saleiint iianel
under standard conditions (37C, air suppl enented

h.
sobirer S iem dihpgepy g e KEHSHBEIS e §is BT A bitors:
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ng;im csasfane Medpyi!l RLPEaNE P rﬂml %@h&%g@ blockers
af e prifSsAC Drmpiil, U8k HAsid, TUndPSs) té’ﬁidﬂﬂ HtoraiRie kb di¥tators
of the cul fured cells was guaranteed by vitality and
contam nation tests. The culture of the cells was
performed as described in protocol B described above.
At | east 18 hours prior to el ectrophysiol ogical
experinments the cells were detached by application of
i ced PBS (phosphate buffered saline) or Trypsin and
repl ated on cover



slips. 1 ng/m Tet was added to the cells to induce
hERG expression. The preparation of cells for

webmenewphysi ol ogi cal experinments was perf or meRICT/EP2005/013732

according to protocol C described above. The sol utions
were prepared as descri bed above under in the
paragraph preparation of sol_yfi ons.

El ect rophysi ol ogi cal neasurenents: Activity of the
cardi ac hERG channel was investigated using the patch
clanp technique in its whole cell node. This neans
that the current needed for clanping the whole cel
expressi ng the K+-channel protein to a specific
pOtq]éﬁtdilwdr%é@n‘?réi&§(ﬂﬂr@lwlanﬂﬂédlﬁhb&0§@§?, useefidil, maewhssid sodium;
cl j A L e gl.ass. . Measur enent s
e e TRR e e TRl F RS P B e o
ex ganidnemgotokinmethaaesulforitt,)cidatayinpPhescHRAE ANIdFottRn

t he c%gggund was investigated - no cumul ative dosages

we PEOSPRPfIgHGrase nbuiors ke miinene, groximenegnd ansikypeipnics,
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r e phpséanceslikaddbuiamine, epimephrineBetilefan nodkhafte, 1iou leB@Sphrine,

th ] s. cla d.to hol.di n otenti.al of -80 nV

(i Raiicfeie, dGhnitn Sttty sBgledria sealnitutimstif pad Braigl adienoceptor
| nugatibtgdké oiyafochoRmike: fandeahs, I '

Fi g%?té 2 and 'Ixais)leiéglaf 1I n Tabl e%i@q lz-%lg%lrégi%&%?%ﬂ ig%etate’

t h&flmmpgandeytedenesdikes EGFBr PIAGF eV BiGFabFGR, DNFahNGFe GM-CSF,

acthwit re used to characterize the
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refurning.tq the hol din otential (-80.nV, 0.25 sec.
h ‘@ﬁ"a"%%% ?“&n%fl%teﬁoé‘?@?@? ) ‘fIBdrPI(%’él qcith étiflrpaicsacid; ele)ndronic
byaci¢pob@ohisakid ,rﬂdoeid;éél&er@{s&f?&mﬁu@ogﬁc?s?ﬁ%, sodium fluoride;

(activation). The maxi mum hERG t al ent’ anp
waiGioaiy devydeatachystyrene; grawth faotorsatd dyeskines1ikb Rpéddymal Growth

i n i ren | itudes between
oA S NS by R BB H R o
pr@CGH8) MeansTrniNEB otk FEURIIITEHEO RIS Y MEEctor-a
b%Tkﬁ§%k rotocols for hERG channel "'testing 1 n Figure
3. g

rydhroppistis (Epnd, Inswlin-bikeGramtie Factert§ (IGFyD) vingtin-Like
a ' g haf t u race). .
7 crontih BRutor BRI, oot CATRS, D RE®S gL Rhingutain-o
Te(bll-6), Abtefleikindt (&), Tam)oraved robiF R tofQ (TINE-hRITumor Necrosis

tl t-vol t
LB AU (e el e T L
UnAlHocSRAEMBRICHE pMkdif) fhﬁ&lhas? Q{ihﬁbla?iﬁg £ ch?c?r P lﬁis?a??iﬁg "dbtih or

S
"IV activation" varies the potentia hé activating
pdibs@ope, wadethdich apsietmsitli,wellpgens ebrofot tistirs erdtiggsetgide,
-60 to +60 nV in 20 nV intervals, Figure 2b and Tabl e
6b). The tail current anplitude after activation at
+60 nV had to be within 20% of the value found with
+40 nV activation potential. The pulse series "IV tai
current” varies the potential of the tail current test
pul se between each consecutive pulse of the series
(-100 to +20 nvV in 20 nV intervals, Figure 2c and
Table 6¢). The maximumtail current anplitude ( | max)
had to be neasured at -40 nVvV ( 10% I max) . Test pul ses

.



test pulses were applied if necessary (series 4). If
the experinmental paraneters were still satisfying, the

we@xpensssent was extended to study the washout PET/EP®05/013732

conmpound. To do this, the cell was again superfused

with bath solution while up to 20 test pul ses were

applied at 0.1 Hz (series 5).,,However, since the

basel ine was constructed by a fitting procedure to

series 1 and 2 (rundown-correction) the washout

procedure was not necessary for correct data anal ysis.

All test protocols / series and their use in data

anal ysi s of el ectrophysiol ogi cal neasurenments are
sumRfiiotiexate; ¢arteblewadlorids, Susacutaniidd, end ethanal) further silver(ions),
peti.or 1R S .at P ts during the_ analysis,. .
e EER i SRS oA L SR ol et anbiorcs,
corgeftlsairase-selsittvEPenigifling eitte bondyd perBNRIsI (PRI I(HGR) -

Dat a anal y i? The data,anal§sis was based on the tall
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K+- channel s expressed in HEK 293 cells wth
c osisRIvghlosagui bignapides ke piogyandluchieirf alkalpig and

di NP . (% inhibition.vs. |lo .

c o(ﬁgﬁéﬁ%é?grtlﬂlngh rll% %ﬁ%ﬁgirﬁ%& EU N "el%hernggiﬁstl%(eamoﬁa"é?}}e&cok
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order to, conpare the results, |1C50 val ues were

esPPIREYERS. Rengdpydysethignate, ampigin taolidinp gitavagued, llinezolid;
e i i i ed f Hi f.ficient
ot 15 Gy thscg TR sl Ximepranol
c dhessiamidobeanaeaté)y malgancytdOjr, valig cloaytitdsfosrpwinglindie

cQg»n I acti.itﬁg&fe iIIuaﬁra ed ln Table 9. Table 9
THEES R BEATE VS ARG sAnuEposids apalogoRs resersg tramscripes inhibitors
vaindebrit atvelifkedamsvud RS 168, HdaARidE gf‘d))vﬁﬂﬁﬁ& tenofovir,
consi dered as being very selective toward Kv4. 3

cIsEYHEINS, abgeaviing; petinedlensidecnblogn (pvactitrescriptaskhiBitors:

i ons channels at very |ow concentration, the conpounds
according to the invention proved to be very sel ective
toward Kv4. 3 ions channels when conpared to the hERG
channel . In addjtion, Table 12 shows the effects on

Kv4. 3 and hERG of a non-limting nunber of additiona
conpounds of the invention. Unless provided otherw se,

t he conpounds were investigated at one concentration

(1 mMVM on the Kv4. 3-nedi ated potassium channel, in a



patch cl anp assay following a protocol as described in

Exanple 4. The results are shown in Table 12. In Table
wd 20068978 charge in % mneans the remai ni ng CUPCERP2005/013732

nmeasured after application of the conpound and

relative to the blank, and Kv4.3 peak in % neans the

remai ni ng peak height neasurgd _after application of

t he conpound and relative to the blank. As used herein

the term "ND' nmeans not determ ned yet. Unless

ot herw sespecified, the tests were perforned at 1 mM

for Kv4.3 charge and peak. The effects of a

non-1limting nunber of additional conpounds of the

i ngEREINgnniediaayipnseguingar depinavinl oitonavicortdraviza pingpfadine,

un 0 annel in
cl gﬁ%\%ggégﬁhﬂ%}lr B%@trafgf \ﬁgal?Wu Ri(g Qlﬁslkg s welltaﬁ ggbltrary
Kv tornbinatiomshad neilk tuFésethedddA codi ng for Kvl .5 (GEnBank
Ace. No. Mb5513) was cloned into the pcDNA6- vect or
(I'nvitrogen, Leek, Netherlands). A Ctermna
ep - . .

> MBS BRI OO R RoRse TIE RS arioms
d plwat ocarlimall delie sncdudaid Jurexpeeds o ngjl elimrdévahd. tfssm;ae‘spedlally

‘were established. Ex S of prot S ana
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di pRE& R %bl@?fc drréﬁto%’%qé @él%to@gissu-gﬁ‘ %rftﬁéﬂ%ét@@ @lls, which express

expression of the ion annel s was val

el ard regeng B sidegieallor yhampoloemaldmcéwmeb@mss |S’mmcslls
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ﬁ fetal calf serum (Signg,
Ca?(. &%{W E%E‘Z’%Sfé@%%‘?% / S/ G-sol ution (Sigm, Cat.
No. 6784) and G 418 (750 ng per mllilitre nmedium
Si gn 0 t. A1720; 50ng/m in water,
158ig(fTﬁiﬁﬂgﬁéNéiéAGﬁﬁTSVBSOO). El ect r ophvsi ol ogy

Stinulation protocol for the Kvl.5-nediated current.
Froma HP of -60 nV cells were hyperpol arised for 100
s 11t ascordgneavvith diel Iovmobyalaomgmmingraigsm cambg c:oup]ed
50. . .The curt of the

il W G BB i B Lo gl FetegBratigiel SSeraing
CYQédnfbg whilt ehewase Bt Frdn® sebetd FuncliBsd! unite Whamiiré GALdd0Rith each
protocol for the Kvl.5 nediated current The

20 ap%‘lhp'b dbershy Privpesstile tolinkeany desinsiodiflarent sigurd gicnareting agents
ﬂlﬂé\%gﬂr tgggsct fhtralséon;lﬁllfaf %1ﬁr%i (,gﬁrrlérlygtrl] g %Tgrs comg)me different signal
Ungqafemtlﬁlg@rmmanh alcojugite. oMl shaschchfugart ethnangere fiting dgents
for correctln pr.ocedur es durlng data anal ysis. After

t h%anﬁ@éwogﬁli PRI 4o Har O B SUEP AR 64 B HATRSS, Which are
I
S gt S R 255 AR RO, g ortnc
25 af wih tie iadelitionpbifincgonahsignal generafieg hgmitoronisist ol sigtatd

using a d rop rate .of drops per 10-12 s.
Oedtitabile Bt ol r?*a?%sﬁg% ifgﬁsmtéﬁeng g2ling graperties, for
t OexfR1& %bbve@&'doﬂwumelﬁ o‘f/@ Ehf ; eng’fomﬂbl&@rﬁﬂ generation

ec

Total nunber of stimuli was of the test
cobvpasis afddRhand 3eap qsieﬂuné@ne@mnmxk@rsas wisslosed forznample in
(5 mn., long dashed line) for the first

concentration, between stinulus nos. 5 1 and 80 (5
mn., short dashed line) for an additional 5 m nutes.
If the cell was still stable, a wash was added
afterwards. Start of test conpound application at the
gi ven concentration is indicated by arrows. Nunber of
stimuli of each single episode are shown in the
protocol of Figure 4. Negative control Vehicle (DVSO
control experlnents ver e perforned durlng study perlod
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The effects of the test conpounds were investigated at
one concentration (2 or 1 mMV on the Kvl .5-nedi ated

w@oedoaseieem channel . For conpari son, the vehi cl BCBPIND®013732

experiments on the Kvl .5 nedi ated potassi um channe

results are presented in Table 10. Table 10 Exanpl e 6:

Ex-vivo organ studies in ratggand guinea pigs The

compounds were checked for their effect on the force

of contraction, stimulation threshold and for the

Functional Refractory Period (FRP) in isolated rat

left atria (Rat LA). Rat left atria functionally

express the Kv4.3 ion channel, producing the Ito

c u Qr@f‘ Bp34her ab e pyamesrasistand a. diamagngti¢ giasp cowpled in the MRI
Rerdth agéﬁ? Qg(&L gcl%%rd Jl %?Slel 05 fé’zoc?rCWO’ (ﬁ(l)/ f?%C %urthler dimeric

|so gU|n apig right ventricular papiltary

(GH gpdpgepmaﬂng ege,nth a(}iupd(pamﬁa@mﬁc osferiéithgneticTdd@d X-ray contrast

gU|nea ig acfi ntial is m nat ed by hERG | i ke
ﬂo’Eﬂ%\‘ﬁFﬁ 145 dﬂsﬁf S?‘ﬁ & Per Paepion %é@?or eht §aramagnetlc and iodated
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be seen in papl arat1 ons.

Raf,2dA 68 $;ethre raferehend aspipdrevessh ingof@@rasehin avusdhmde wWAsts g invention.
principle Left atria were nounted vertically in a

t wo- chanbered organ bath contai ni ng 100 m of buffer

S olriidcortiahdwithvkheNATEHTOR bPfuRetidMd @nerﬁgg zfﬁﬁ:ﬁts also consist of
NaHOO8 25, gl ucose 4.5, NaCl 120, 5Py

s of §iEndrEonerating agans pedia merapeamllmapm %\tbefdmtworapf @asgnal
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aC@_ | i shed bﬁgrectangu ar Pulses with a duration of

S aIAHOA 7D briehrmanPatgni | G 5i FY ke opdian Pignt 1336164, WO
| seMBS 1308, (R 99/03004 K rdY5PBh AL @ﬁ%gf@%&%@&%&%&% 187, WO

force transducers, cdonnected to a fiers, docu
by 040PpEB6r BcDH fPeltent 6,81 ﬂé@ W@t(ﬁ/(&ﬁO@@Brpnﬂ etheffsaind are mcorporated

eval uat orce of F t hreshol d
St Portr i By re sl b rles o aFPinetGI& Ay geneging agents
( F‘%Rh WBEL ngawa@é dRklobasalt. sep;(ta{t%)zzz%snt:fn @*‘zh@ﬁz

dition o ound and after was out at the end
th‘é“éﬁ%@@ﬂ‘?elwo ORI §B@I 8 SsPatent 16,207, 33pIeR 8ABEALP, U. S patent

EREouBR a0 Do WD U as RS aBF SRR HentRorked Rpggait by

de&ﬁﬁaﬂm&ﬁph&ﬂylomest vol tage that induces a

contraction of the tissue. The functional refractory
period, representing the tine needed for

r | tr {l

a PORACHERY iRl 24R5a02 RRAR o RER JecDRR Vo Bl berion a
paleast @ne tigmil geaeraftPcovagorgeaf zirmledﬁlafhelt dignas geridr&sitg component or
i nt erval be&meen regul ar and extra stinulus that

r e (erapguiRlLY agtiyf: GORRODERF ¥R tRgeting SoUR andia figtss sigaal o
e S R T R T
mi Mutte’unqﬁtoeal\mg@l Begrativgrageats car b@mrmqpbﬂdimglgseleaed from a
erlod of .at ast 60 mnutes. T interval s
By e bR rDie ReehneTing hiRgRar othshtBhomE Shich can
ofbetdms@ﬂmmam& Ebp&id1Bs ilis 8isabfddg iy SIRG. N, (8/680,6E2, RBow
and 6 and in Table 11. Figure 5 shows the functiona
refractory period in isolated rat left atria for
conmpound 2. Figure 6 shows the functional refractory
period in isolated guinea pig papillary nuscle for the
same conpound. Table 11 Exanple 7: In vivo studies in
mce Transmitter inplantation and ECG recordi ng: Mle
mce (NRM) were anesthetized with a gas m xture of
i sof lurane, nitrous oxi de and oxi gen. Leads connected
to a telenmetry transmtter (TALOEA-F20, DSI, St. Paul,
USA)




were fixed by suture in the xiphoid and ventral neck
region. The telenetry transmtter waspl aced under the

we kios/oens7t he back. Wunds were cl osed in | ayer BCERE20D$I€13732
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animals were allowed to recover for at |east 1 week.
Femal e guinea pigs (Charles River, Cl:HA(BR) were
anest heti zed by inhal ative hgl ot hane anesthesi a. The
negati ve biopotential |ead of the telenetry
transmtter (TAlL 1CTA-F40, DSI, St.Paul, USA) was
fixed at nuscle tissue in the right shoul der region,
and the positive |lead was fixed in the region of 6th
left rib of the thorax, m mcking a standard | ead ||
c omtltifunciionairor IMHEmest sigaalrgenerating Agenteare wrasuficarediin pyinciple,
th n to the peritoneal nuscle,
anﬁhaﬁgﬂﬂﬁéggm%ﬁmﬁé%cm%?é%%d in Iaygrs After
transmtter inplantation, the animals were allowed to
recover for at |east 1 week. Experinental study

de by, trf pd mpkifincsiqag)sigmal %F“Ffaélﬁﬁlag%fé% F%hbecﬂre%q%cwpondmg
of

Qo SE RS LATREY oy Bl HEL Sl AOTIof BoFRRARGHE bifcd

tr macmgmle(cﬁ]&ssasdmcelﬂesmn)mmmrbphmesg redeapsulaiedgn fipesoDads ar

Sci ence RT. syste After conpletion of _the

oA TIAEY S TIER & BAAISuaeRT BARIEER) SOty egetbonds
SChARG@ENEH AR TINBE RintiSlal g%hrfﬁltaccor@%e wisl t1R ok RS are
intervals were neasured manually in the stored ECGs.
Qreoupies to alhecmrimcbml ¢emopanehis, @bejohpsanvart example hre amino, carboxyl,

(r:g%goe%ﬁglo? §f<°%ﬁ£] Fﬁ érg)tgg U3 :bﬁqln%§§W§ti‘ eéclg gther dlr%:tly ﬁlby means
DShf d—l@rﬂ&f (Prﬁﬁdrt@ﬁalker% Havd bechyb&Bed (hly, tinRs, F@ﬁllékambl@/hbmo or
Fi nal | ECG intervals were transferred to an Exce

s phasergmetional dinker agldesspbesl imPiese Chegricahampany eitalegre,

in aver nSec :
dor e TR AAE Sy R e 1552206 (R0 A ¥ Grated herewith
s [ lgmreffctremmt Predﬁﬁ@ﬂ&ﬂ(efsdﬁﬂhdé) libwk adreno0 asciisi il gl atingd @tdups

and QIc i als in use Resul ts of
ve‘lﬁlF astgaﬁ‘?ﬁaﬁwﬁg@ua% eldtsﬂlswgr?wwgﬁwéeowogheogps short
re T
méﬁgﬁélkzﬁ%éuﬁsnﬁﬁﬁﬂﬁﬁmﬁ&%8%82&%%*?2%%“9&% g
ancthgleniglyeal, hyﬂrQﬁy’rsswccmBmdyl nmepedyll b@ltlga, alp¢hydlnar QRS
di d ﬂ & S PM/ osede %8§ 8 es. Heart rate showed
a M8 “ﬁﬁaeﬁ6W4§@a Hf ﬂ@’ ¥§§e. Loconot or
activity showed a reprodu0|ble rise after each of the

subsequent injections. Figure 7 shows the effects of
velni asterdapes withsuneenpion.anam, hiviii Pk guitifpyctismalgrgnal generating

I
L S SROERL PR SV SRR B Rl S
( Serithpsuiartd #gmicelids x@lﬁbrﬁ&ﬂ&he miceNyedaniHave @At edersof 2 nm to 800
telenetric n1ce Means n=5. Concl usi ons The

do%B- REfsEshi fiomb? 1 0w eéﬂe%%“ycyre%ﬁad Gemn mo&? 1R The size of
gg%lgagéﬁ r%%/l@l'aaﬁye%gtsgf;t% agf t@tg?hsc}%ﬁ gheéggfi Vg&hem on the number

apcpﬁ hyziaiphohlccxﬁld chnypmphdls growgpiscat the hxhaiedulayfwaigm@if drd agmad)

K+ currents uld be co i .

CosEHaE SEuHE Pl e aeT RUHDS. I oS B siopsthe use of

| thrahdhel ér BRbraRdRd ah{wphhlib JuBbtan% PRIsbARR Imdrdgheh bg&e@mer or

dose tested was 15 nmmol/ kg, higher doses of up to 30

mmipdlyeer igspasiadlipyefpaed, ar pulgr forpchieive engapeilatdmnve] thasiso

COVPRI SI NG AN AGENT PROVI DI NG A SI GNAL, AN | MPLANT

MATERI AL AND A DRUG The foregoi ng applications, and

all docunents cited therein or during their

prosecution ("appln cited docunents") and al

docunents cited or referenced in the appln cited

docunents, and all docunents cited or referenced

herein ("herein cited docunents”), and all docunents

cited or referenced in herein cited docunents,

together mnth any nanufacturer s |nstruct|ons

S - r g, o,



i ncorporated by reference herein, are hereby
i ncorporated herein by reference, and may be enpl oyed

WO 200ble96pT acti ce of the invention. Citation orPCI/EP2005/013732
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identification of any docunent in this applicationis
not an adm ssion that such document is avail able as
prior art to the present invention. It is noted that
in this disclosure and partt%b1arly in the clains
and/ or paragraphs, ternms such as "conprises"”,

"conprised", "conprising” and the |ike can have the
nmeani ng attributed to it in U. S. Patent law, e.g.,
t hey can nmean "includes”, "included", "including", and

t h@n’etalﬁﬂF agé]ﬂs tI'h@‘hyHl%{)H’o'bls dGéledSof" (BORSICHIEE R@eby contains a
essentially and "consists essentially of have the

netanltmgmés@f }P)[S’é‘éplloélctg’t@l‘ﬁsb preferably pgiwasp 1)ang, 208 ageording to the

Lt S DB BB s o v

t htherapédtecigents bars 1r£:aoed§rdaﬁneak'1th: leriavdingioh stso bepfestinan the

i nvention. The odi, nts of t resent |nvent|on

ar @il %%to&@@amﬁgﬁﬁ A liksdsp qsre} Vb fachrpiher-

enconpassed by, the detalled description. The detail ed
description, given by way of exanple, but not intended

t oHldnephottih groupy prefarary soinptise lhyslredaebaygroiydsi ar residues or silicone,

dlne best .be under
coR GG Ao RS TR Rt S ER T AP PR b shosen from
Pr B darbdiVigRtd Mdnb@bR! Siconters MRS hbRNSr B6m lipids or
corbi nati ons of materials for nondegr adabl e and
de@mﬂ%lpédsl qmnad@mri@ombma@ans @esgizls with regard to
ejr ner r
y%gxity&J %tg suc astpn ?;g%gg}/l%ghag] ?-l {}9 ﬁo%&%ﬁ&yl%ﬁoﬁﬁpﬁ% or
t Op(ﬁyg'l%(hmlés fp@lylidﬁﬁe@ @otyntdthaetylste gy ghehiidotyldther, polystyrene
degradable or. partially degradabl e nmedi cal devices

oPivisippeniRaicamethylnorborngie, PAEthygRIaPYIgeh dphicthaiene.
R A S8 AR S
acpolymensrcgn eldo batsaleftedyrespaccdll ygewefieoed polyktlyreae shidortic tadnpoly-

hart .t .| npl h .as . . .
or et byt et ol DG Rt rolimipg eid ey N-
angnl Bl R6LARNR, }5@2@&&( eﬂfﬁllr\‘i@tlhhcr?faté 68 vingA @hbﬁﬁb@@&%lene

i ke ] Ol nt prost eses artificial heart val Ves,
vaglycdlapolppropylhesedde, gobyseeshandesdikewgerosadesiuan, starch, cellulose,

i 7P Aty Fpste B el BnE BvoRf GO By o GPtrary

acgeledilagwtight, laeddrdlﬁ@e&tﬁeld@mbédqmem pﬂipe@yldﬁumen attkwads of
propertles These materials nust be suitable for

ehydiorhvbicdydipphHis nobayers gt alpepe yssd qréswlbhmatp@twrs
|
RSB TSSO ek BT,

madaajugates dsa Hlasmcmpslyn@lr,wladrbm\)mydg)phhe ak wltaschrydtqphybic

of the inplants t be 1 nprove art| r inthis

r egcﬁgtgf:rs 0 gaY gq:lsgre %@dﬁ &7% 065191{ copolt;/mers can be
dqgmggﬁble/dlssolvable or conpletely (bio- )degradable

A signiticant problemof such inplants is that with

the use of new materials limted phyS|caI propertles

o Sl et g Be e Prcaity bR B Bftels R perihistionp!

of cdnfjonets e be Amationiliced fip®st, WiAR [Dkefsfe AtddREd at any desired
di agnostic or therapeutic reasons, for exanple,

i nadequat e radi opaque or dlanagnetlc par amagneti c,
super paranmagnetic or ferromagnetic properties. In
particul ar, bi odegradable materials such as

pol yl actonic acid and its derivatives, collagens,

al bum n, gelatin, hyaluronic acid, starch, cellul ose
and the like are typically radiolucent. This also
applies for exanple to polyners |ike polyurethanes,
pol y(et hyl ene vinyl acetate), silicones, acrylic



pol y(vi nyl acet at epht hal ate); paryl enes, which based on
materi al properties areexcellently suited for

whemameiceanl applications. In particul ar these BCBEEPI088013732
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suited for non-resorbabl e nedical inplants, which

consi st of polynmers or conposite materials and are
primarily only weak radi opaques or are radiolucent. In
contrast to this there are other requi renents of
mat eri al s, which are exposed to diagnostics by neans

of magnetic resonance tonography nmethods. In contrast

to conventional X-ray diagnostics, which is based on

the application of ionizing radiation, nagnetic

I eSRRNE Of tHRITRIGER) PyefédvRly)antifo,NBib] kaaﬂ;edylonydromylz sumgmlrmdyl
radi ati on but instead on_ the productlon of a magne

f | mplgimidyl bintiny aldelorier B loygacsiae srappretq Whichdp accordame with
r r

AL, T R OGRS R hcpy oo

(| mongedviatdnn éle)e espdcially biolegic efdderiu)es shickeasqirb@thsppaptidas amino

and . the proton density in the tissues , cal )
o oI9S Be RERIIES. iupgp%ﬂtf‘én%\gwpwmwlyeﬂnaﬁ?% Wféﬁaﬂﬁ%@r bio
thbH£uM§Q£ r&pgapqg dpcdgpsities and/or rel axation

times produced in’'tiSsues or tissue sections, for
exanple the TI, T2 or proton densities. Another

blem.is that inplantable di dev
VBT ot e dPROS R T i R Ao faraignly
p r @efatih Sgerft) mof e tRbf]y srafakRB MR omldidy SowléntBdi&Ed, also
to polyneric materials in order to i nprove their
vi igimicid spjaerep and bperestos.oe qupfiesihPr@ferteﬁpm@m sphieres éi 8 size of <
S, Db t
C U Can e o8 e RLR S has Btk PElyers o
Nni dopdlyeners) ovHicts eBHsiBt Of(ﬂndﬁorflﬁe adikdefs. orB&i@&ﬂﬁérs&r@ﬂl&r pilefdrred pre-
O her types of nodifications are for exanple th

i RAYBEHAGPICEH S Oh Q}eofgﬂﬁ\atnédm&emsgahwuwm&%@ﬁévlﬁcr%ﬂsi
55O E S O S8 Bl e B e

Di matﬂxymrdth@eﬁatcef Z-deﬂmxyethylareﬁlaar}éate {IdEMeX)a lotomjc adndtglycolic
nt al rial properties ar e al tered

fund
thaecmi‘g?r?selav I Eipeentone SoroRRb R LA b e -, Spieh Sthydrin,
l@ﬂr&&ﬂall@ﬂacrﬁﬁt‘e mﬁﬁgn@ldﬁﬁéthylﬁﬁo%daﬁ& e BencAIXU) @{hylene glycol,

di sadvant age of the nethods described is that for
exlwﬁmwaa(yﬂmcnhmmammhmbsnmtqdavar)d paddre N- suusétuéeddnethacrylamlde

OS- R e S iR B3RP a¥espten FaONfhe] fyrene, p-

przﬁﬁi@mt?ﬁﬁ ﬂl@fmw%nztymy@ﬁ& ybdilint syyrehestlLfedntd, isbdiam 2-
mat eri a in the polyner precursors is |limted

Ooﬁ%@?‘&@ )éhrmﬂwsrsé@fﬁ Weylinynduteyaraiopethyknthasgyiais: 2- i n

I
RIS PR B oA R BPRERUARb !
t epglofuactidnal cmsqabﬁl{mrlﬁdSﬁdnyers E)chmplf(aquamfplesNM rdethiylees-pis-
stents should be cite re.na

medcaYlamide, gthylspe byl @We&acaﬂaéﬁ g fpsp*aenmge%@%g 419tLy1-

in : £lohBiyARb ,
ASANEOTRL oY NBE Al L6901 6 bt

t hansl the likeat theimidenyatlygs meeapslywhieraimciudingeanfymomibgations hereof.
hod thod both duri.n .

reretred mbmasr R e BPaRO Y et BB TR G A o e i

al Ac@ﬁm%@éﬂhﬁﬁﬂtﬂab@ldt@womnsxarﬁl pd ligftissiMkale, bblylactonic

wal |l s or low material strengths, e visibility is

only weak when it exists at all. CErtaln r adi opaque

conmponent s whi ch absorb ionizing radiation, also those

netal alloys which are bioconpatible, can be enpl oyed

according to the prior art, however these typically

have a negative inpact on the nechani cal and

(bi o-)chenmical properties. Qther prior art methods are

based on the application of band markers, which are

pressed on, glued on or electrochen1cally dep03|ted

. . .



tissue of the inner wall of the vessel nechanically
and traumati ze the surrounding tissue, if they are

waebaspewdned or are attached at the outer edgeBCDEP100&013732
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inmplant. In the worst case band markers cause

conpl i cations which can nmeke the inplant usel ess.

Mor eover such bands can | ead to rough surfaces which

can lead to devel opnent of t4¥ronboses | ater on. Ct her

prior art methods utilize netal -based coatings, which

can be produced by CVD, PVD or el ectrochem ca

nmet hods. However in order to be able to obtain

suf ficient radi opague coatings, coating thicknesses to

Pragi 981y€‘{?f3§§in%a}9’61a@tohg)9 eﬁ@lyeﬂeélhﬁi pduliethyRhesxide) poigtethylene

suf fi Ci to satisfy the nechani cal demands put on

s lgiwahpntémlyamm (nhloa} and; the like prtheifder vatyigs oF eopohaners or any

f

ot eglrré((}qmlxgur% Fhe? god oc'ﬁge?hl%g gppﬁgﬁgrsggclg%%g&%otﬁ@ tprayvmyhdene

I |pﬁlj?a@dylémitrila,q}dlj'\tlI)thd‘éh@ﬁﬁyﬁdi?lodﬂﬂ&%joﬂylﬁﬂhpﬁnetth'aatyl:[tg,Sor
typically associated with rough surfaces with

WOReLESATTRGE By #ABRUTS #B fhediiei oryhere ertsples Q1@ i ees thereo.
onvitMgay R fid %hﬂgacstﬁﬁk%%tf s Rtemick® sHEs! dr f(ﬁ" @ﬁ%ple disclosed in
corrosion or to other Inpalirnent of

urﬁaanbtyét Ry, U Enteal 4,p7D 40, Gaeser off.St Betesma@ﬁ 286 CoBusceit al., U.S.

LT o R 0B Fafn RARa R GE kalto 228kt Brifih PARR 044,680,

Si IQéHafgh eeAlt hy/s asatéht 3B 1t 4 OlToRMBhd dtlae MBI PatRe: 3,401,475,
therewith the functionality of the npiant | on beam

as‘éfakcre,cU iSnBhtant aé7 DAL, OY alteawt@babhﬁe Petent3.#88,214 d¢erchouse et

cote U Sat@ro B RO an s ek B sBTER Mgy U

espeéit al 349,630 dk Bealg RS, qraaéﬂt amqu 1562 f S LS. mbﬁtemzo 442,
metal takes Iace in an anpunt t hat exceeds seve

t i Mathiowe eel ublS. Bab e 4898484 Jeanchiret o nd-SuBpsas 4. $%534
I
o b ALY pent 93507 HMARTEOMTEY S BRGS0,
| iguramtilieost abf Ud. Pateat 3 0tﬁri2$ll:teas3d |Mrﬁ:rcteutatpsnlatlmaamyRelated

| | ed di f ;
VBB DS SR r 4 20 PRGSO Bk B B AR Pk nc.
| "ﬂ@'@”fg%ab CHmRgle ﬁﬁ' cdﬁxalsﬁ oY‘Ph;‘%ﬁblS&F‘&rﬁ! I”ha%ﬁédi@%]yé Vol 44, pp.

i ngredi'ent’s in the”inplant” body or Tn parts of
i npllSart9 (H66§), axd Changpaciemegs Vol HAG.Uph S8 ét%%;rand others and

rtial n r Wit h | . .
Pﬁad{a 8&qlplggeg)§ %%g%pogaée l% g{éreﬁc%%eﬁegﬁ&hgla%g% atgce vEth the invention.
coatings, the active ingredients are rel eased. Such
i npl ant abl e medi cal devices are known to those skilled .

ntalqeordmceuwdeﬁhemena@siw bl @bmﬁitﬁawwmall signal generating
NI N T
acgartiglly drgltdelpefdrted tb @h@serftdnothetgﬂam &f aassc mf CdIlelC lipids as
active ingredients in vivo. Areview of the prior art
s HdiRady petlaiged i the OPRIGRIIAG SESHIABA with acti ve
i ngredients do not allow for an effective control of
active ingredient rel ease fromoutside the body, since
t higaaltgeneratingaguitse pteseni se thodo, reptri Dhmm;i@wi@nhlaagemapan also

their di.spgsal, an i gnal, gener ati.n erties

1O AR B B ¥ FREROT R Reg B e Raardiohds o be
ar uedierde U Sdsaad aRhEUN. Set. 3&P D8RS 12 bt erepf@ssiieRd

of physiologic fluids, their degradation rate does not

correlate with the rel ease of active ingredients, even
if the matrix materials are visible by signa

detecting nmethods. An exanple of this, especially
considering the prior art, is represented by
drug-eluting stents, whose rel ease of active
ingredients is determined on the basis of costly in-
vitro and in-vivo studies in very expensive

pre- cllnlcal studles Fbmever |n such cI|n|ca

Y I Y Y | o o "



in regard to control of active ingredient rel ease,
reference is made on this point to Schwart et al.

w@roosbwmti on. 2002; 106: 1867. There i s ther ef orer/BEPIVO®H 3732
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for nedical inplants which are detectable for

di agnostic and therapeutic purposes during or after
their application by image ggyeratlng nmet hods, whi ch
are based on ionizing radiatifon, radio frequency

radi ation, fluorescence or Iunlnescence or sound
based nethods and the like. In particular there is a
need for visible inplants in i mage produci ng net hods
whi ch are conpletely or partially biodegradabl e or

bi lerew sl b refereaceiexphigitiyairegenkral eignalegeneating mgents can, for

corres ond onsin S|ve a ure nt and det i on.
oGRS PR e B Bl G AT BrowBY frsabte, Yhich attow
Combe o2 BadeVesm ftmlgrwge&mmgt ag@ﬁtsa@ dlewmér&)r@olymer
correl ation between inplant effectiveness and
t haidpeselestede Salymesyare te heu@qus}pcsd @p epmpgunds which contain at
| t S I

nﬁh& %8 k ﬂ{}ﬁé é“%n‘\*,hgﬁ tv%/}{glr:]ﬁ %ﬁ ?I&%g lﬁrp‘%ﬁ Y& egzﬁa Vt\ﬁé? At least one
i np!z&ﬂtbﬂ mmmmba&memhmmmm@ea pllufplll@raifS'uﬂlﬁbﬁg gi®de which
visible in iage produci ng met hods, which preferably
cafl9yecompipat Dpading fo 'g? sighal-3eRRraling Agentin Rdfeppgmpoguments
PO, d .
B B G T e maRS R OB ST e signa
i ngenetatiog agéitovh fm:ﬂtlpdlcdp of pmllyrrmfs arh eulmbﬁethhls accordm g to the
anatom cal posjti.onin i npl antab
ot gt preghre RAUVIRG e BT PR P b e oS5
byst?i%ﬁé‘ SikRfantiR6l QLR PR & TR N fex trRME arfdl pydnfiho b6i@s. Preferred
foll owup and nonitoring of the therapeutic
efp@wmms@lyarwrlomtda abeDatminoacids eswikhgs pely-L-amino acids),
nop-.i_hva | ased cti tho S. for exa

i er Rk PERARRES a bR el Bt YR Sy fHIE o

of adidgp Dalidr abéfal pﬁﬂ?arﬁfmb adiele iafeySol yatiagtic 80, blyaspartic acid,
theragﬂmtlcally active ingredients and rel ease t hem
c ofRPobIMEs Pl lysing and ghitasmiac oy ﬁsptamﬂ acty copRiymarsa [ esing with

e RO B SR RPRE b R SBURERIar 181 case

of therapeutically active ingredients, or, in that for

- degr adabl e, active rel easin
SRS el FadacApa lé{%ﬁ.sglectﬁ Pgu Uapionalizedopd1o8y
t Ofuﬂct%rﬁlﬂﬁéd ]EJI%H)%'I% fS9E&AmpR) ﬂo@v@@er%@?éﬁ%s@%l}ofthermosets
signals in the device or parts of the device indicate
t h@eemmaﬂtlcefsymhetlcr mibbers ecx¢rfudatiie palytievs inj egrosdn@ding. polymers,

rther e ts t he res vention a
b P et anf R Sor RS SV ER bR PSS Fany
I ”&Un&}fﬁsned muaﬁ&eaddlﬁvés%@bb Yheteh Gk itfreny the bempitivdlity of the
active |ngred|ents whi ch are rel eased from an
| ngATRRANSRIS &seriar prddugiagitheemateripls, @pe&ammle cewmipgragaitpiike
of XY especial ly
oS SRR br U8 T SRR nReafie aBes, PIECTH
|nvent|on prOV|desnethods for and |nplantablened|ca

devi ces whagse eutic effectiven s .
c%%lemﬁ@wtgﬁ ReFin 5ﬂ@ct%ttrpwq? Pdefrshke pelymgdacrylate,
bYor et SinSrurkied %Wekt@ﬁ”ﬁaltn Qfursib@patly e RER G NS AP BBE Sxample
in conmpartments of the organism organs, tissues or

c epdlysthdeme pobptopylene spdhutylenea; ehd smybe)s an akgd eésm, an epoxy-
t hese al ready have inherent signal generating

properties, or are only transfornmed in vivo into

signal generating agents by bi ol ogi cal nechani sns.

This can then be especially preferred, if for exanple

an i nplantabl e nedi cal device is applied as tissue
substitute in malign tissue, and it changes after

net astasis or tunor renoval, and fulfills the purpose,

the rel ease of signal generating agents, recurrence in
|nned|ate or connunlcable surroundlngs of t he i npl ant

o s Y o g, I r



the material conposition of the inplant through m xing
in of detectable substances which in this way limt or

we@®n/o6w3t roy the functionality. In one aspectPCt/AR2005/013732
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present invention makes avail able a conposition or
conmbi natiron for inplantable nedical devices or
conponents of inplantable nedical devices, which is
adjustable with regard to rﬁg'signal generating
properties of it. In a further aspect, the invention
makes avail abl e a conposition or conbination for

i npl ant abl e nedi cal devices which can be adjusted with
regard to the period of identification, i.e. the

Wa a P¥Bamady, b ipblyifdedsdlpaheithricpd p@gamide&mdb;a a
stil

further aspect, the invention nakes available a
c drnhsteringde, @rp%ﬁﬁﬁrmﬁﬁlﬁhd? Felyurgshanes ol ¥eaphogpicg, polystyrenes,

.

R L

t Imllcbrrdeemdlpnnylmcaaiee, pavaiihd hleehals cpotpadohes) pokyphenylsulfones
|nat|on for i

ant ab i cal i.ces ich
e @@F%@PiW@“F%ﬁ@lé’e@an@F%‘eFéﬁ @@&&rﬁbwe@e&
t hsdi Wﬁé@fi’él&e%n@§ B ehBi BIbRE, tp%l)ménf@éﬂ&eQ poSjb@RAhiazoles,
generati ng met hods, especially the Tel ease of
t rreﬂ)a@xemoc;aaﬂadnlsypcﬂmheuglemtg«:remlem@t&fsr oyanatopstempel piners,
medi cal devic or_ fromc f lnplantable
PO PRV OSE e SEER prrRL 201 Ty
i ngredi ents which are rel eased fron1|nplantable
medi cal devices or from conponents of inplantable
meldsabld pAEwEs ase nnrpactmt%ira@ ipg, $0 pfefenied He geamoaerylates,
Or&?ﬁ{gl’ratetsl t%‘%grsrf‘at e%rag'c%ﬁﬁteg e%?acl%étgp GRd tlpe] li EQamées of

f ur vent

Coiparylaes ax@rpommbbﬂ@ﬂac@ﬂan‘eppoly1ﬂmc&ny1&temcfmﬁe c aI
devices which allows to control the inp
efﬁoéxftthWﬁ@%yethlé?r@% p9IYr%P%fb@>w%é%ﬁJyléwemIY%Ihwlhexylacryl ate,

a2 B AL R TR b Dl Bt ng
agﬂmhsxﬁtdﬂmethad:rglate pmyrib hningltmwlmettmupaitct lpetyt %—aoﬁhra:cheylmethyl
[ cel

organl s or ga r
or rﬁ?@ﬁ% aip P e bRy bl op el T e RS e RS ant ed
Gty @@éhféﬁylo&y&h*lh&ryfa% bBRL2-aspealetiBiarhiiB)ethylmethacrylate,
|nvent|on makes avai e a Conp08|t|on or conbi'nati on
f aroly-dphethylaminoenpstitdadryldtes pekyscaptnladioneed-Gaethacrgliognigthylester,

A DU A N R S S TTEE RS
| rpy @ESSyRine @il covhReiabBMte.0f this aspect, the

si gnal -generating and therapeutic/diagnostic agents

are rel eased substantially sinultaneously, and nost

pr

DRLAARL DS BRE0E A4 SRUPLSA ol PRS0 €8 produce
avae Iza?bwue(4anethm:rp}myp}mnyk)propmﬁ; il Ralutaredfoddiaényitgntdabhtenediol-

nedl ca ces or onents o | ant a
éﬁ%«‘e@ te, feﬁarmoé%@wﬁee%aﬁ? |ls% ﬁéﬂ?he&@n%cﬁ?lﬁmﬁgﬁfﬁﬂs% 1,10-
Si &e%ed%&%{e@ﬁdcfsqatercﬁ&ﬁwfeh@@ycdld@cryra@e aqirwlerl%@ fgdygrylate,

in whi ch measur enent and ecti on” met hods t he
ordimethytrrapumdioldmathecrybite tricthylencgbycoldmsthaciyjptahet her

angrTerErR PR B TR B et pesul ¢ s
d'r[e;@ﬁérlt}‘lgf)fceﬂi&ﬂaﬂé%cﬂ?@ﬁﬂ%ﬁ@m&hﬁmbmﬁb@[ﬂt@b| e nedi cal

devi ce or conponents o e i npl antabl e nedi ca
devices, i.e. resulting in a depletion of the signa
generating agents in the device or the conponents of
the device , or follows indirectly, thus through
enrichment in conpartnents of the organism of organs,
tissues or tissue or cell types or both. In a stil
further aspect, the present invention provides a

met hod for the control of degradation of degradable or
partlally degradable nedlcal devi ces conposed I|ke

o oy



In a further aspect, the invention nakes avail able a
met hod, whi ch nmakes possible the determ nation of the

we@xa0ent960f rel ease of active ingredi ents from BEI/EP2005/013732

i mpl ant abl e nmedi cal device or a conmponent of an

i mpl ant abl e nmedi cal device, and to nake avail able a

met hod whi ch nmakes possi bl e dgterm nation of the

extent of the active ingredient enrichnent of active

i ngredi ents which are rel eased froman inpl ant abl e

medi cal device or a conmponent of an inplantable

nmedi cal device. According to one enbodinent, h the
inventioG gﬁovi es %gg foll ow ng conbi nati on,

corfPio8y geelycoldipcrylates 2. 2hal 4s(2aeayloxxatierxadnhegyldrrepane, 2,2-bis[4-
whighmvieadss g LGN ctapl e

Si (n alys i 2 aé%ﬁlsgrityg:%ly?fog Egﬂpgéﬁh]ﬁo&% g?’dqgslt(g'll%eggaccé}'loxyethyl)N’N'
nedsunemiencbiscartisnaies 1, érvyoiohbradedimetiaholddasthadplte, and diacrylic

mat eol for the preparation of an inplantable nmedica
deV|ceg%ﬁ%%8We§t | east one conponent of an inplantable

Smedi cal device,c . at |east one therapeutically active

ingredient, which either directly or indirectly
f ulErpmples 9f frpepdsies tvhicls eandici used Far themanmi facthreasf polyamtylates are

or j [ ' or indir.ectl | eased in an
anf e A R R oY S s e ai cal

dehydexpethyl)isaryponrantriztylitb arinion doth Ak etABLiHaaY late
deyice anot her enbodi nent, the 1 nvention prgbides

I
an r?‘HﬁtP&eréﬁ?aéleW@e‘iyé%F ogReAtacEythritodsiaprytaen Examptes of preferred

10 COFRah&ryRAeksBte ;Be@ﬁa%trytﬁﬁ 1téf.rzgi?:?):rl%tg,etgg'grﬁ(%thglgp%ggl{l]ethtggggcrﬁtate, or
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| east one therapeutically ac

heF@pryleted wentherythripoleftrancrebitee BRadplee fér, peh@erylates are

Si - gener.ati agent s .and t herapeuti cagents can be
re %g}%nei y@ﬁﬁ@?%‘ﬂ%‘:&%ﬁ? aad pentpagtulaiessiers r om t he devi ce,
after its insertion into the human or ani mal body. In

a further enbodiment, the present invention includes a
coRelyadylates afsgrcompeiserathar dphatieushtirapd araatel cenipedhdsaduch as

deyy LShng.a first an econd . )

o1 1oh SRamp i€ BRAL AN dnd e s copdensation reactions
i nolf urBatutayed dicatobatical]d afill anA, and Dirgl BNShEAL but also

chem cal ,and/or biol ogi cal measurenent or verification

et HRRRUNGhYHB g dpiiblg bordse Fkamplea faraid dompoundsiachiN-
t hﬁn§1?998ﬁld(§,g,e gﬂg'lgléi& ol éﬁ%@ﬁﬁé}?@% grb\lfig}/l?;ht%g@%}sgel. '?o the particularly

essentially not era
c ambfenad inmtisicadamidetdeningies blovEN Ay e NIFRHchdlsitiButed or
manuf % re of |nplantable nedical devices for
in%“éP‘?ﬁ“ﬂeff Apghianiyl like fog ek armplegenyy amidsy methacrylamide, N-
driigdedri Metide, NTRedim NCEhy ] xamm g.as a
coatinéyorlg:ponggﬁen?ﬁo y%ﬂﬁ%%?#ﬁgyggﬁyﬁgﬁgg&ﬁ%e’ or
a§1@pth|y@gg>tlaxaldpaNIN-dhncttlnydnxedmst)ﬂamitlb,dﬂi,Nmieﬁfyil@kyl%idehN-
deyi htself.. ln,a further enbodi nent, the present
RO it 4 Pt O S BERGEm ey Nvipropytaceylamide, N-n-
dgirepylachglbmide, Nf-isbﬁt@pﬁﬂeﬂﬁ'&:rﬂimfd@,eN-rneﬂ[n%g?ﬁle‘?ﬁ céﬂa ide, N-

I ially degr ad

actiY ent froma conpletely or par abl e

e a LT
orCth %)Q%X%P%‘Pléhi“‘rrﬁ)‘{ -Bisthabtyéo it wlined dlvacrwlpyipiperidine, N-

c a0f it i.C onpr.i si at | east one
o A X sl B P R s pyRephotine or -
i mekithascylbylntoppledinect abl e si gnals in a physical, :
chem cal and/or biol ogi cal measurenent or verification

met hod, especially in an inmging nethod, and at | east

one therapeutically active agent to be released in a
human or ani mal organi sm and wherein the device at

| east partially releases the therapeutically active

agent (s) together with the signal generating agent(s)

in the presence of physiologic fluids, for exanple

after insertion of the device into a human or ani nal

body, and wherein the extent of active agent rel ease

can be determ ned by detecting the rel eased

si gnal generating agent with the use of non-invasive



In a still further enbodi nment, the present invention
is directed to a nethod for the determ nati on of the

we@xa0ent960f t he rel ease of an active agent fronP@I/EP2005/013732
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non- degr adabl e i npl ant abl e nedi cal device or a

conmponent thereof, manufactured.by use of a

conbi nation, which conprises _a signal-generating

agent, which | eads directly’%ﬁ'indirectly to

detectabl e signals in a physical, chem cal and/or

bi ol ogi cal neasurenent or verification method,

especially in an imagi ng nethod, as well as a

therapeutically active agent to be rel eased in a human

OrOmhBH weRkul PoHRYrs A acebdlaMdeorieh theliRen€ish ard urBhtudtéd MR saturated

agent rel ease can be determ ned by detecting the ,

r efcdyestess, prgienlarlyairoringldigs alkyd resps: Ahe pelygsiers gan contain

npp%'l%ggrﬁcséh\gfns', g@%ﬂl&g Eﬁ%blgp QISSatlEEt%Ii Gf Ql%%ﬁ/altic dibaaic acids and

m'crospheres,” opti onal Ty conprising nmetals and or

drangsdrideat Burted epory dsingcthichjcac bé osedas nionoarep) biporaers or

intgo the human or ani pp|] body are excl uded fromthe

erROUNFRERSEEGRI Lt thassvRich RentrimARgOF 8 pluralilgygAxiran rings, have an
. . n .

A e AR LU B HRP b tusively

i nemgeniaidesy thyaniliphaic drrgelgaiphatio stgantires watho siithest substituents

mglc re de radable,lggrtiallé de radablelor "

nofkediifesBaisPer STgHRR PHST gioaps cBHRNALE BIvYPInit IR 415 B0URS ghitro

t OprB6p I PROSIHARMbASSE b ic6MbinAtiOkMAEESE. Espdi@iNyGitferred are

and/ or Dbi ol ogi cal neasurenent and verification nmethods

| expaxy oestrstod cheagllyeidyk-epoaly sypes G esxaphs|veth giglycidylether groups of

[ - pr,0 ingnethods. 1t is uni rtant. f t -

oragaieto PAVERRRRRY PRI sbot e S ERE oS e g resins

C agfrhg gci@ytiagnfddiphensntethaie, 6Hghaidaip-am@dbphdiel, apglytidel-m-

pur poses. Typical imagi ng nethods are for exanple .

r amiggphanrl o thshysikytamippsrese] apdthshdemes nhsmlﬂ)eﬁlgatlzed epoxy

r i. . f ; i -

e R e R i Sy

t arimdieaplhS-eporeutesian pheasiawivsbk @postyoresigs,apéspl-novolak epoxy resins

radi of r equency nagnetiﬁation such as gﬁgnetic

r S dRSAREIEOL BRBY FapIsy OF At lifeiPolsy s i veralparatpd epoxy
P‘df&}l‘ bBiy) rgg% | D1gy8i Pl 280 B SRhONA,

ggﬁggggl Ton%géggﬁyg%%%% ),ngggégggneEnission IR

Cogipaitl gethEmsmggphapdyfoirREddhyde Novaksb uesinsrad adsoneindlods  or

fl uoroscopi c methads gr | um nescence or. flugresgenc

o0 Euo TR st 7 e 8 o then VGRS A frspuleeifl ST PR, 018,262
Spaetihe@seaed herwath 5P edtlefscapYicitlly! Hodces@aneewith the invention
Em ssi on Spectroscopy, Electrical |npedance

Sphe thejseispyp! rastictad tavhe gxampiesi reetiospheleagide particular mixtures of
t onogr ap . fur I ' )
(2R Bl snbih b ) 50 O Fhosbh i HERRERIG gy

Si ¢gonpheiet Tiethosd @oal rganalswstintgdagehimsshnkabte and

net al - based fromthe group of netals, netal oxides,
nedygloatighaticdesins-net al nitrides, metal oxynitrides,
netal carbonitrides, metal oxycarbides, netal
oxynitrides, netal oxycarbonitrides, netal hydrides,
mekraferizt lpokintkes arerabtogio!l yealid csg(aylonsidikgafiir exampler gariagce or
nmetal salts tal polynmers, .netallocene and ot her
or5amaRepaly imides AmaBa AT dliodl ShEF RO AeTiiepE nyiont-
SO(‘pHNcQ&SIacﬁhﬁ)Fx%ﬂ&l B/5(po S HSHRATH Yt RadiBAMIdR),AYfon 6/10, nylon
Preferred netal based agénts are especially

nanonor phous nanoparticles fromO- valent netals,

nmetal oxides or mxtures there from The netals or
netal oxi des used can al so be magnetic; exanples are -
wi t hout excluding other netals - iron, cobalt, nickel,
manganese or m xtures thereof, for exanple
iron-platinum m xtures, or as an exanple for magnetic
nmetal oxides, iron oxide and ferrites.It can be
preferred to use sem conducting nanoparticles,

o o o r o o L o, s



m xtures thereof. Exanples of group IIl-V
sem conductors are for exanple GaAs, @GN, &P, GaSh,

wo oBads967i NP, I nN, I nSb, InAs, Al As, A P, Al SbpCBER005/013732
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and m xtures thereof are preferred. Germanium | ead

and silicon are selected as exenplary of group IV

sem conductors. The sem condygtors can noreover also
contain mxtures of sem conductors from nore than one
group, all groups nentioned above are included. It can
nor eover be preferred to choose conpl ex forned

nmet al - based nanoparticles. Included here are so-call ed
Core-Shell configurations, as described explicitly by
Peﬁ/dzeltlylall o/T (pe %p&wethylea%tmq@hﬁfalwgm yylpum(nelyc@qmthamlde)

gwlgﬁ%%)&gm C clt:zleml\lﬁ d/’bl%gl%{%ro rf"dDP Eoél I,Qﬁg 108&% nylon

Ch &R nyddn SpaiynyXD6¢ 422y )neﬂalﬁyl?léfi@ adip28ideRnGldnet Usteghlanine.

herewith explicitly per reference. Preferred here are

sem conducting nanoparticles, which forma core Wi th

a F’hl@l’f@?tp%fynﬁgr% :lmmvé}rﬁot RRRRE Er)étoo\gvﬁwﬁraf p& bljry algployed are
nm onto whi ch other sem con ctlng nano

cr pslyanides; eolynth]:rmﬁcﬂbsnmimmydemdeseppbzesatamﬂn;dep,r eferred

are . 1- 15 ers. In this case core and shell can
eP%VS¥3WP 5@% desired conbi nations as descri bed

above, in special enbodinments CdSe and CdTe are

preferred as the core and CdS and ZnS as the shell

| nlnega gnseidicaambodioet ﬂemmtlhep@lwglneﬂ arpsdetuted, peeferably from

nagla?lﬂg{ vvlao\% (Ilélﬁiart] g?thg Ip Sgrragfl ?eélgrﬁ?gl%%’)}’g 30%%{@2% Ienaet polyanllme,
m polgtiophetic PoBakiass, pﬁryﬁi‘ral\{& ﬁél?pﬁf&@@@bb&s&@ncﬁmeﬁé pBE/-p-
radi atjon, especially in the range of 60 nmor |ess,
m%*re@v}?ﬂ?wﬂ%dfg RolyasstEssoriticnes menemens gligemerher polymers, in any
[ r. of c
e T T
i nccrpabgmﬁ o Diine ﬁﬂ)mmeiﬂ%dalmbow.t&pwhl%cmefﬂmeﬁ @wbeaindne or a

ag@hz@ rticles gplch eq1 uanta of. di fferent
Hy ﬁ@? gppc.dRneaapls alkylLgianyliradictln antigiippor ingsgapic
prﬁﬁﬁ:ﬁfseﬂlcﬁ'ﬁpﬁg' &ﬁﬂble sSNEoR Bk %Qﬁ@ﬂmﬁﬂ% H@r]mec&eﬁxﬁ%&tures there

fluorescent, especially W thout quenching. Fu
si geml P@f@@d@%gﬂ)ﬂd@tﬂlg— trassmd cergblntlsg palymioss wigh esisaditics

f |
PR e fTE R | G T pbecspnfil ety yhoose such
bl ;Sdl}d’h&s (i Whichosipikéxad Gﬂdtdl)salt&ﬁé QBhtHNed Whllc)ha is %@%W&s are to

, ganese (rer), iron (1), iron (I , CoOba
( |l}e) preﬁ:rr@ ayhigh qoptaig gp@gpn (Oxygen, pmlﬁgemdhghql@mr @matgrgted double

o Eet ety AR Thiehysd sl Tty ror

e sqxanipid, vathpnmeaubm@sdm@ﬁﬁtﬂecoﬂmﬁ"ﬁﬂé polyBRREBERLd, ¥lastomers
gaqﬁ4|n|u ; 1), r@ﬁﬁblun1(lll dysprosium (111),
Fthines 2k rhbeTSy adhepive polymeTsing plystiss direferred metal salts

F%&lh@é trmlmeepmﬁ%s GRS RO R BLORRE: o %Eém’g?én Yec,
a few applicabl e radi ol sot opes i ACT udk & ’
1 FieBta F48r3, Ea.68¢ClsFelsl ottFeIEkfuﬁhéiTndihsﬂ@mke Ra(R 2)4)2;3mdtal

e i ke. Typica suc ons, are resent as chel ate

on gt st Rated; melE e R nie UG RES a P imsaigs metal
Oroxlala%%nﬂﬁ3ff40£nd| HJFe(@NL «A88 tiRngkepar amagnetic ions
conpounds such as di et yl enetri am ne pentaacetic acid
("DTPA"), ethylenediamne tetra acetic acid ("EDTA"),
or tetraazacycl ododecane-N,N, N',N "-tetra acetic
acid ("DOTA") are used. O her typical organic
conpl exi ng agents are for exanple published in
Al exander, Chem Rev. 95:273-342 (1995) and Jackel s,
Pharm Med. Inmag, Section Ill, Chap. 20, p645 (1990).
O her usable chelating agents in the present invention
are found in U S. Patents 5,155, 215, 5, 087, 440,
5, 219, 553, 5, 188, 816, 4,885, 363, 5, 358,704, 5,262,532,
and beer et al., Invest. Radiol. 25: S53 (1990),

2  a = A NS AP ™ AT "N A A PNOANEP™ NS



transition netals with the atom c nunbers 21-29, or 42
or 44. Especially preferred are paranmagnetic

w@erblessroal kyl contai ni ng conpounds whi ch f or PERBPPDE013732

are described in German | ai d-open patents DE 196 03
033, DE 197 29013 and in WD 97/ 26017, which in
accordance with the inventiaonsare incorporated hereto,
by reference further dianmagnetic perfl uoroal kyl
cont ai ni ng substances of the general fornula:
R<PF>-L<l | >- &I 11>, wherein R<PF> represents a
perfl uoroal kyl group with 4 to 30 carbon atons, L<lI>
stgpdﬁ for a linker and III> for a hydrophlllc
Upherpiase pjospispatible. diege bipdegradablendolysners &8C@spegrabiypreferred,

or n chain wWth |
B PToyRf ROPARNER 0 Rl B bttt bFoiinis aci
- OstarchCkulose (meBPRetjnlosg &yafbd&@i’opylfcelmﬁﬁébs sary one or
% lﬂﬁg} CONR-, - NRCO-,
%ﬁdroxw&y met lluquR c&y%weth&}pegpkppe plpth@lai@r further casem

5 Coubatd, olpkRena
Ry B e R DR Py Bt e

or ceglpealidg), .ppgy(@lfycc(hcm W(hydgblgybulqﬁatlsy lpsty(sluyle%iWnﬁﬂ&)

e rophili rou 11>
cgﬁglggonshé)f: Ert%eé’og're ap(hlﬁ dU%‘yH? g%‘b%‘ﬂ Pﬂ'é(dPoéHWWr a
pl polg{dttiyerterefiiRdate), 961yé§g§c<aﬁd)9F&S‘ﬁ%roﬂlc?c?cgrg&ggé’rlﬂyﬁnde

aC|d an jsophthalic aci a picolinrc aci
beR¥Rasahehnaene, pelytamino aeids)amytialbihyiranpalymarsman ingxtures.

1gacid, a 2,6- pyridinedicarboxylic acid, a quaternary

15

20

25

ammoni um i on, an am nopol ycar boxcylic aC|d an
anIn’decqﬁoleyﬁi)Byﬂlﬂmg bMC‘@é p&HEIN Srebied to 8ect from pH-sensitive

0 th | enegl yc roup, an SO2-(CH2 rou
Rk fon Rgmplen hpweve o @qcmsm (ppma)tdnylmtrm%w and
s, o, SR S S 35

chai ns having at

p olbqlmahlwlhe reidy| ppmmetﬁyaacrryhaacedl zefdrthaab@ﬁlmer@ nTthéb;Qfes
ler%%) 51 %Hglbg nkages In this connection

£ hl DU 1’5 REGSEE P ?Eﬂ‘ﬂ@%?%@ﬁqﬁﬁh%gﬁ’epr|C|tIy

| ﬂm&@@b@é@ﬂnétﬂ RelldiSsdpAt@td, ADd
ﬁfeferred |npsge0|% enbodlg€?¥§&sgﬁﬁﬁﬂgﬁwnhcm&ﬁcmnm&

fedriogersetatetrimelditate and ¢hiosdor m of netal conpl exes

MAth pht hal ocyani nes, especially as described in

Pht hal ocyani ne Properties and Applications, Vol. 14,

C.InCerthiazfmbotindts fcarbbe BpediSlfEprefe¥ied 6 delect MU RintheBiture

exa l.es to nention are

fivepotymersy ke %ﬁme,dwwe@gr Igﬂitehelh&wlanpoig(,N-

Oqgcﬁfré)pﬁac?%llé]&rlcgagicg W;&?% % o alai‘lgg ﬁgn&g,cqoix('&\ﬁ&ethyl-

N7 per)yla¢rgIana«hebaptrlyl(ebme)H‘§ﬂh-'I\pﬁb RYBMniide), #8ly(N-N-
descrlbe in, U 3 2004214810 andbﬁtgem??% ei)?|g$t

by R R BAcyIanjide)e gl vENHsoREpylse e rdsy, rpeb'(Nd\Igl@tl@dac%ylamlde)
fr
5??%@5‘3?@??%@%&2%8&&%3?%32% YlaPylamide), paly(N-
redydpcrdgmite) ot Nag by et ydacsy lamalefyrpel §N-@dthyRMONg

f on oxid ites or cobalt-,
Rl FRagpldeF, BTl PorbiastyTommbes dSiernig s guih hermhogse
ackarpetefigicalaleyhyied 8 pk lceﬁﬁl%@'n?étﬂ?)dc@ﬁlrés'ed es_as
descri bed in WB3/03920, W83/017 WOB57 02772 and
W0B9/ 03675, in U S. Pat. 4,452,773, U S. Pat.

4,675,173, in WB8/00060 as well as U. S. Pat.
4,770,183, in WD0/01295 and in W90/ 01899, which are
explicitly incorporated by reference, and others.

Furt her, magnetic, paramagnetic, diamagnetic or super
par amagneti c netal oxide crystals having dianeters of

| ess than 4000 Angstrons are especially preferred as
degr adabl e non-organi c agents. Suitable netal oxides
can be selected fromiron oxide, cobalt oxides, indium
OXIdeS or the I|ke mhlch prOV|de SU|tabIe S|gna

. o o



bi odegradabl e. Mostly preferred are crystalline agents
of this group having dianmeters smaller than 500

w@owshewns. These crystals can be associ at ed cpvEERIWH/§13732
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or noncoval ently with macronol ecul ar species and are
nodi fied |i ke the netal -based signal generating agents
descri bed above. Further, zegfite containing
par amagnhet s and gadol i ni um cont ai ni ng nanoparticl es
are sel ected from pol yoxonetal | ates, preferably of the
| ant hani des, (e.g., KOGIWLO0CB36).It is preferred to
limt the average particle size of the nagnetic signa
produci ng agents to naxi na mmin order to optim
t hBquﬁ’é}QT’éoRig@éﬁ’dquﬁmﬁﬁ"o ﬁgwthYésoxysmlqetlulpge @yﬂaéetoamsylke F-127,
prgf?ﬁrg@ztﬂah fhg magnetic signal producing particles

a size ffrom2 nmup to 1 mm nost preferably 5
nmto 200 nm The super paramagnetic signal producing
agents can be chosen for exanple fromthe group of
so-called SPI Gs (super paramagnetic iron oxides) wth
a Rdeiafl &nﬁdd;aeﬁtatt%ﬁ bt BaRcrafly prefdted QR HRGHHRLUR i the
the USPIGCs (ultra small super paranmagnetic iron
oxf:rtteBS)ulaMOtrlh)f pmnah-gﬂneraéﬁmz egerdsyavHeegin prﬂnnmnﬂmnolcnvalent bond
ac grdangp Wi h t he qﬁ it can referre t ih

sgR%T ‘gé’iﬁ e?réPt‘ Sungbgw ke o%ﬁ“?f’i‘ %F%‘Hﬁs Bsts: or the

enﬁ@xﬁtﬂ%ﬁéraﬁﬁé AhBNiked abthdip a%hmaals de@EridaimBl €areprovided in
U S. Patent 5,688,486 or WO 9315768, which are
i nEs Ao af RAIVIBGT SPEFISE EHBWSPENSION & NUHsipR paryEles SFhearanugacture of
S eétl%ﬁtcalgéﬁlléséé/qﬂf?wgf F)f Ml%l- ¥rel§uc%] gm‘uﬂ?érf s T ﬁlnown n the art AU
conpl exes pecl a preferred are et ene spec

th) 049560 bR 1%493,%) Sanbm&iWSla@NQZ@@%’FQJ SY@OOH 92838 EP
car ban

Sk Epa i R Rs SeR g Ge R BP 1 B B A AN 37656
g@%@%@%ﬁ o@E‘xdnéws IR IC f(ﬁxlfsyl‘r iNGonLRRERE S é?ﬁ{le dﬂ’[ By E1-Aasser:

erence. Further neta ' erenes or endo ral

r
c athaoincle nobphwlogyrd parbok glated pol yt-(n-butipi atcnrjaanp)/(mﬂﬁmeﬁaé ed

F P PaRaR o) 5P e bR el of BERCR Sy A

prlect@meﬁ@h 19980 56,134 T2 e KA Fe SQNNABBECHRIE, ﬁ%talta ®ich
as cerium neodym um samar i um eur Opl um gado i n| um

t efpiopiefti:dyssienes fenthsipresstyatiano! Msmaticde identityam niyeiemulsion

ﬁs oggfggxl[ cal Ogg%ﬁgr eoq ﬁ%pléil gﬁeglgrgﬁnb$ﬁ9§ g@é?fg éEEI%atand?ester N.

naBeH M U TGRS, M.nAﬁpﬁféttﬂSMtﬁleﬁmlmdri po1aekiZa@ion with cationic and
fullerenes, since it can be preferred to select from

ot HREHOMHG s RS HABEO Asvesw pHsiens prscoleuriactants & helgrerhisess,

0] §
OrbAheiBiBy: A AATAIRI- 0B ToRlo o8 290 1URURLEL R Koo
enddhaxdts, V1. Aotomietti Wb ohulatot md’stitﬁltttygmamdms of polymerizable

g5 iaE agomiRs F20% A3 oS bt Rt Bkt gpdfester, M.
I eA RoRREL " OB Iy RER QHhRM S c YTisideWheD 4l c8MeRy! functional

signal generating agents of different specifications
aretes| Ssope ﬁe@fﬁ@erpenﬁdmgnmmtlhlen @emmeeaamrd'ti‘éattrpmslegﬁles 2000,

si ool BN E el SENEDAR s LR leratr, AbfGieu

of "MlinfenfUlibe p&@ﬁﬁrtlmonp nehREADBhY afll Bevn Mate®iaB0 Q14udmol. Symp.
egﬁﬁflallg g erred from0.7 to 100 nm_ In this
Bctilons ﬁéS RachHekb k. Aandisater:i Kinssice ahmpemulsion
provi ded as a powder, in polar, non-polar or
anphi philic solutions, dispersions, suspensions or
enmul si ons. Nanoparticles are easily nodifiable based
on their large surface to volune ratios. The
nanoparticles to be selected can for exanple be
nodi fi ed noncoval ently by neans of hydrophobic
| igands, for exanple with trioctyl phosphine, or be
coval ently nodified. Exanples of covalent ligands are
th|oI fatty aC|ds antno fatty aC|ds fatty acid

o o o s o 2 a o,



mcelles or |iposones wth the use of anphiphilic
conponents, or may be encapsul ated in polyneric

wae b@bloess7ivherein the mcell es/ i posones can haR€T/BP2005/013732
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di aneter of 2 nmto 800 nm preferably from5 to 200
nm especially preferred from10 to 25 nm The size of
the mcelles/liposones is, wthout commtting to a
speci fic theory, dependant o the nunber of :
hydr ophobi ¢ and hydrophilic groups, the nol ecul ar

wei ght of the nanoparticles and the aggregation
nunber. | n aqueous solutions the use of branched or
unbranched anphi philic substances, is especially

pr}ﬁflﬁhéﬁihtlbﬁ a@FdlRhlel Oy a6ty tmcms@ﬂésauooompmész 4689; B.
gnal eneratldgﬁagents in Ilposones/n1celles

hyMr ByabBilK nlandisterdp. Negy, B Pefndal, He?e@yn%‘?’»t%lsﬁgls iAn Klein,
8 L LAEE, RS By A S QL AR .1
pr @éqeemcedhhabummla Hahdnd Q01 ANV Rrasd & yevprseﬁ@ha@d gradient elution

¢ ne PR destiine; Bciyeriosmon: 2008s DiipeSan0: Solmie dr dingfester,
of g 'y d§ iR M og @A%H@ﬁ "%n{ %ﬁﬁ@éié%{%m%'hoﬁ loF HHeQRERNE Qirficfdt

resi dues, for exanple po yS|onane chai ns.
Fu’fmtlwe A0 on PRdstex partiples't baregniur H¥0s &6, e7c90éd7 911 B ,o$nK1rsch A.

i eR e IR S S S

heéa@l&fx, laﬁ‘&ﬂlﬁﬂ hlbMtyd b d§ RIS poBF RS/ ﬁiéﬂﬁc@@ate) compos1te latex
phosphatld g?han&?aﬁ?n;»p ﬁgs hatldﬁ chol'i ne,

poPayttloe cMmie@ol Somp. 2690, d&&, 4134 hpnKt hardfostern B, Tlarks H.-P.
O*{gr\léty C?f\ggﬁéﬁt%én%?tgﬁf’?l%?%é{ﬁ% %1: glr?enrrélhlsmns A new route to polymer

po&ly;ﬁtrhmhﬁmewr@myl €hem. Physy 2007y Renel-5 K yaxﬁimwry'lmem
pol ysi | oxane. Further for_encapsulation in mce
y#wsmmene ipSlipivEsionse %eﬁcg&r@éﬁ%’dht%%éememﬁ {Macromol.

? ARy Afster, A1 Wil Antonietti: "Preparation of
W#\Iazl%g%pﬁoyny pyrglglgé m%lnﬁ;aﬁr’g‘gs ' 31/\/([ met ﬁgnaec]r yl [lgaratone
acpcdymplqbayademm mrmeomdlmemdnywywmuhq:rdw]a@ns" Macromolecules

#Q}/)By %f%éﬁgt 3¥€v£tﬂ‘ﬂég¥ | at@pQﬁ ttb)rzwgg popymerlzatlon of

poic)fﬂ@ﬁ&hl@ ik Qﬁﬁneinhl%?otﬁg'@rﬁﬁl%ledQWék rbﬁfﬂi%less bApAPREs nanocrystals"
cel l'ul ose, anyl ose, anyl opectin, ol yet hyl ene

gl Meotonrwl. Rapid/ €yt @IQ@O,IZH'I, §20-824; eBn;Z Eet&h‘tz; & Lr«mdfé@t@t, & Forster,

YA RS B SR T TSR BRERRE i forum.
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P OhdadBI0Sp'C B dikuikiSE@ED, 06, 3088005 B AZ. rmiﬂytﬁpm -P. Hentze, K.
conp05|t|ons enpl oyed. I'n a further speci al

e rbifapigne M. AREOTiRiy svs cagionic yBigctants faHi Lfansm-headeroup”
PO} IR 2L 61 gltﬂsz%@pjh%p&eggsgd K2 80 BHEE AP lihéim, C.
or any ‘desired 'm X ere of ¢an be
SeHeldtrﬁdn as. w- Spﬁss ODiffaterititypes of kvato polijméorematiSo plocess of latex
signal .generatin agerts encapsul ated.in mcelles can

IERFTEPNSAS detfistedi byralf State nygisar magnsiiceSUEPE LSS raseary”

"at £55418 BoBin. &Y z@@@lmdzmm ImnAnteﬁettﬁﬁ@liaMde&bnosm le

thiol, carboxyl-, hydroxyl-, 'succinimdyl, naleinid
b| wolenyle ahefuisyryl evithopolymensiand collcide tawey & landds, comeplex reactions

oS R ToseRe?” R ERTRLe B RO ot el ik Lo

boMalz& CBlefetbph@sd SoliMerifitiolin Afverse kigdtems e @brls)and Synthesis
bi ol ogi cal nol ecul es such as proteins, peptides, am no

aci ds, pol ypeptides, |ipoproteins,

gl ycosam nogl ycanes, DNA, RNA or simlar bio nolecules

are preferred especially.It is noreover preferred to

sel ect signal generating agents from non-netal - based

signal generating agents, for exanple fromthe group

of X-ray contrast agents, which can be ionic or

non-ionic. Anong the ionic contrast agents are

|ncluded salts of 3 acetyl an1no 2 4 6 trllodoben20|c

= ) o o o - -



(et hyl car banoyl ) - et hoxy |]-i sopht hal am ¢ aci d,
5-acetam do-2, 4, 6-triiodo-Nrethylisophthal am c acid,

wh2@606wmm do- 2, 4, 6-trii odo- N (2-hydroxyet hyl) - PCT/EP2005/013732
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15,

20

I sopht hal am ¢ aci d :
2-[[2,4,6-triiodo-3[(l-oxobutyl)-am no]phenyl]nmethyl]-
butan0|c acid,
bet a- ( 3- am no- 2, 4, 6- tr||oddﬁﬁ%hyl) al pha- et hyl - propano
ic acid, 3-ethyl-3-
hydroxy-2,4,6-triiodophenyl-propanoic aci d,
3-[[ (di net hyl ar ni no) - met hyl ] ar ni no] -
2,4,6-triiodophenyl -propanoic acid (see Chem Ber. 93:
Z?aﬁ‘sueﬂa&ﬁﬁt) Systerhsd DaF&tdryEd.; Marcel Dekker, Inc.: New York, 2001; pp 471-
triiodo-3-(2-o0xo0- I-pyrrolldlnyli/I henylﬁ pro an
0|4:99ag| g,an@fcftgr. [Igol(y@é@tc&ns in miniemulsions" Macromol. Rapid

SRR s PR rLahgfégtegeﬁ*ﬁég;rfewfasmamaalf@aéaﬂ%slemulslon

t rAd@tMJixen 2091 )10[\!7@51@6@/IK IhetfesteantChepicopRereptorsgesdhichte” in
3- acet 3 am no- 2

t ' ﬁ ﬁ9 Yy aﬁﬂzwg})nghc@crthW pIalﬁol}/IEtZaetfl Sfuttgart, 2001; Vol. 15;
5% (23 PR &K dahdRstel, H.IFREABN RNYABRERY M The generation of "armored

am noJ - 5- oxypentan0|c acid,
4-lpekées) lanfl ApBo@-inargaroc shells (m@t: lo§ tlagsherty bytespjdting cationic

ar%ﬂm?%@s%’ﬁgfr@‘ aeggsh é%(gd:[\gz’t%&%mtll, 13,500-503; F. Tiarks, K. Landfester,
2, N1: Ahanaqi Yrepardudnl dTipstyfiefic Grahddab Sl ebgnmaiiemagiod,

4,7,10,1 3-tetraoxahexadecanel ,

1@Qﬂm9nlzabps  BangamtinL12 ] 2, W8t$117; BdBlarﬁst Kgkandfester, M.
Entgguegtel"ﬁﬁg (.Siula{‘(])r{1 8? ca,l?chj%[ b%ac‘}c b6y ér{u?lg%n?f)olﬁ‘r?ecf?ztagcn"

am n enzoi c ac

5, Macroaipil.dtHegh. Py Q001 02, 81-601F.iTiatte K. Landfester, M. Antonietti:
N- et hyl -i sopht hal ami ¢ aci d) , - _ e
5, necdgnpiepyrun ?ffﬁq%ﬂarﬁvbﬁ%e( dispergons by wiempisionypolxadgition” J.

“@52&%' a d lrsb4, x?kéyKZLA dfester, M.
| -di yd?%%%h%%12 %&l ?gwng%I §p|$?nd?b|s netester,
GAttohiead d'SNicamhiyartidespls tshidh@mite amtfillgrs &, 18tebes-made by

f Prlg%lg%{lﬁa{org:ﬂgiy%té%{ztat;iéd" | no%]ltur ;(2)5()8%’ 147' §7J}§-|517é)(9 ci:hlél-rg?e rteplgelzs given
g age géﬂe%‘ﬁ eﬁbfé@ﬁy B’(&% Qﬁﬂ%ﬁ RER@RRENith tBE irflention.

I 1 odo- 4-oxo-1 (4H) - pyri di neacetic acid,
|, 4- dlhydro 3, 5-di i odo- | - et hyl - 4- oxo- 2, 6- pyrldlnedica
rooA \ d - pd0w2- oxo- | ( 2H) - pyrldlne acetic

xyet hyl )-2,4,6-triiodo-5-
[2, 4 6- tr||odo 3- (N—nethylacetan1do) 5-
(et hyl car bonoyl ) benzam no] acet am do] - i sopht hal am ¢

- aclmanlaraa*tde fiedica] deviees pepiaterials for wnnlpntakle medicabfeviges or their

25

Ot olnglrﬁls %re%r{e%rt o‘%@lﬁer &?ﬁblﬁﬂ%ﬂkﬁf&%ﬁ@ﬁ%g %ﬂs ! tHe fefd tlon

erature for
EdFun@HmZﬁﬂlllﬁ 31%8)0 b&dﬂc&&d%@ﬂtﬁ ad300MmateridIAGEh §1§n82g‘hﬁeratmg
(1956) n pat ent 222 360,. U.S. Patent 3,476
R 9 DE Weiied i heshr gl BSBeradng BesRisare l?@)nd ifto the
M?t@rlalqiﬁmx oFthedthpl AP mefi BalM’e@FcZ Tor WHAKLPAE Srepfred medical
389 (1961), U.S. Patents 2,70 U S. Paten
2, @9526988) be@remdedet lea®3n 232t7\(/11@6©1)g,nal%wat168/0961t61341n

égt %or lg(lifo\!\/%?}'\?ﬁin 88%0%%3(3 %%% %;tl to{égglp %T%%g’?gnan%% also exists.
67209, German Patent 2050217, German Patent 2405652,
Farm Ed. Sci. 28: 912(1973), Farm Ed. Sci. 28: 996
(1973), J . Med. Chem 9 : 964 (1966), Arzheim -Forsch
14: 451 (1964), SE-A-344166, British Patent 1346796,

U S. Patent 2,551,696, U S. Patent 1,993,039, Ann 494:
284 (1932), J. Pharm Soc. (Japan) 50: 727 (1930), und
U S. Patent 4,005,188. The disclosures listed here are
explicitly incorporated by reference into the

i nvention. Exanples of applicable non-ionic X-ray
contrast agents |n accordance with the |nvent|on are.

. R o o o NP RN NI NN A ™I A o . s



references provided are incorporated herewmth in
accordance with the invention.In sonme enbodi nents it

wo s00ep@eci al |y preferred to sel ect agents basepPCDRP2005/013732
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nanoparticle signal generating agents, which after

rel ease into tissues and cells are incorporated or are
enriched in intermedi ate celkgconpartments and/or have
an especially |long residence tlne in the organi sm
Such particles are selected in a special enbodi nent
fromwater-insol uble agents, in another enbodi nent
they contain a heavy el enent |ike iodine or bariun1 in
a third PH 50 as nononer, oligoner or

( i Buwpageearaéliy@ypl@@ylw%)ﬂﬂnw: the ntqﬁié:aéﬁwwq lésglf 15 pahof e

R‘F’%ox‘ffq\% 0)2% exyg"gﬁhg lag\ﬂkg % H}%EFfeﬁ with the at least one signal-

arrgm)atﬁl,géh,gGHttahdlthniﬂbmzm&t mrapemlcallfz activieragembDhlis metytbe the
an.ester of |atr|z ic acid, in a fifth an iodi

at
ar BEPERYBB S theiEtal eanepiag A R g tharpeutically acifve agent(s)
COfHRb n&tmﬁeﬁalfa)@&ﬁe%pdr@amﬂeéﬁcﬁmﬁdwmt@eag@m%b&femd if the
sizes are pref erred can be | ncor por
nadc\opﬁ‘ﬂaglwe oAr@orbabbpmuldgnagab‘remmlaisar this is

SRR g e aPICRe e RBOABRARIR: DI ATHLC deie iselr not part

Pabﬁt‘% %v@nﬁ%ccﬁﬂ@natﬁ)rﬂ% 0 be 5ql§iﬂ>§6d1 S exampRboated with a
und 5, 718, 388, gel of which are expl icitly

i n@@ﬁtpé camptisipg theshuerdiye eombingtionridatheat haﬁthmte lsggnal-generating
L}gﬁ%ﬁpéer t?h% a}t "1:'Sa|gfe erleatherX?eu%\égﬁ]t & ﬁl\%%?ﬁn ! ed p@ llre'z:lslé goﬁ% ?nrakéffal for the
agﬁﬂhﬁfa@ﬂhréscbﬂ‘dﬁ ifipgnedblgbgicaltden e a@Bﬂ@h $n {H1§<@sPhl'a§(Be a for

whi ch accunul ate in intercellular spaces and can make

' nexals o Fablcaping merisk ke & Ryralyie SAPaRt hRyger, a film
V|§6£ml ?kgﬁél generating agents can be sel ected

nDreov omthe group of the anionic or cationic

li ’{Ehdﬂa,nna‘at téasi@heﬁﬂnhrmﬂ fceahkypneparhh(ﬁl oﬂ%atm*qﬂarfﬁalﬂ@ﬁl,eaﬁ@l device
and x licitly incor ted her e .Especi

pr & OiFat et e, gampapen fﬂl &gphamz@ %f&i?i Q?Yla‘?/l maleri%ﬁ all the
ph9§g@@g§dﬁkdggﬁg&hghmand their fatty acid esters, or

am des of phosphati dyl ethanol am ne, |ike anandani de

and net hanandam de, phosphati dyl seri ne, phosphatldyl

ngsitol. and their. fa aci d.,esters, .C
phgws%clggﬂaagﬁ WIé}E ﬁVl 1yen laﬁ)%e 1|mp1ég§:iib nga{zgevbcg F'ch component of the
painzplﬁmtablaemhcasa@aéd srodided carpémeRt S0 lanA G @phe@ic8l Body, or any
acid, linoleic acid, linolenic acid, nyristic acid,
sutlesiedl girees dupensivnpkshepaiacdiffereniedimensigns alsa esnssialy tubular or
sa u h ed
SN PR TELER! BB bl AR Nerot
hatagestehest, the implantable uheaical Heracd abettlaanombitie dppdication of the
are preferred. The anionic |ipids preferably contain
caPiceHd "eBHehe al kal i ne earth netals beryllium
(Be<+2> ), magnesium (Mg<+2> ), cal cium (Ca<+2> ),
strontium (Sr<+2> ) und barium (Ba<+2> ), or
anhtt isrplantabdnmedicakdevades anndevices Arededigniited gpatli¢hi armincorporated
Ga<+3> t|n Sn+<4> or.l ead .
g pijgo, an gl)ggwgmlgﬁ gﬁ srp)o ?gqn,tspgx% ‘gﬁ %&egp éie%lc%sefor ?hagnostlc,
t i bomblapeUtiti of peophyRidelc &t cordbindd dl\égmdbiﬂlﬁeréﬁéﬁﬁa/pbpwdcnc
V<+3> ), chromum (Cr<+2 > and Cr<+3> nmanganese
( NPIposes. Taribe fatlewisg the termeiimpartablesnegical feegd>any “implant” are
cobalt (Co<+2 > und Co<+3> ), nickel (N <+2 > and
Ni <+3> ), copper (Cu<+2> ), zinc (Zn<+2> ), zirconium
(Zr<+4> ), niobium (Nb<+3> ), nol ybdenum (M<+2 > und
Mo<+3> ), cadm um (Cd<+2> ), indium (lIn<+3> ),
tungsten (W+2 > and Ws+4> ), osmum (Gs<+2> , Os<+3 >
und Gs<+4> ), iridium (lr<+2> , 1r<+43 > und Ir<+4> ),
mercury (Hg<+2> ) or bisnmuth (Bi<+3> ), and/or rare
earths |ike | anthani des, for exanple |anthanum (La<+3>
) and gadollnlun1(Gd<+3> ) . Especially preferred

. \ I AR A - . M~ N\ N 1



A ycero- 3- et hyl phosphati dyl choline and their fatty
acid esters, di- and trinethyl anmoni unpropane, di- and

W0 2006648yt armoni unpr opane and their fatty aci dPEFERI085/013732

Especially preferred derivatives are
N—[I-(2,3-dioIeoonxy)propyI] N, N, Nt ri met hyl anmoni um
chloride ("DOTMA");. furthergpre synthetic cationic

i pi ds based on for exanpl e naturally occurring lipids
l'i ke di nmethyl di oct adecyl ammoni um br omi de,
sphi ngol i pi ds, sphingonyelin, lysolipids, glycolipids
such as for exanple gangl i osides GM, sul fatides,

gl ycosphi ngol i chol esterol und chol esterol esters
oru |sygon}1qnqsi1l§gfc iq«,%cg;c@p@o\y]tb Hssprentiondhg selected organisms concern

et gﬁgﬂrll {nl\@zﬁn Isgn agdo%a%e bifihe ﬂllle&%ﬁ)rnqrrclude all mammals, for

m t oy succi ny glyce
Qxaﬂmpﬂalhmmteoyd ncﬂ; Bxcﬂusam:ly,l dvyﬂrdghy ainls like dogs and cats, agricultural

exad I-2 nrtoyl hos hatj dyl : .
et H&‘ﬁ{ﬂ ep shesps %yg 9@{ yﬁnlrrlr%%]tllfeymlce rats, primates

5 p r ﬁf(@ﬁ}k@ dcl’f’i‘rﬁﬁarleeékoétb n%(ﬂ%mé}lﬁ r In\iﬁéfeﬁ‘@&j enBbditthts 1mglla[n)t/s and

. h conpounds have been discl osed espec
| nlmpl&lte@mtw_’sum&cam dredo be selcdepwhirhede designatedfopetilization
reference. Such lipids are furthernore suitable as
coﬁ% Bts of signal generating |iposones, which
especially can have pH sensitive properties as
disclosed in U S. 2004197392 and incorporated herein
exphe nnrlpytablp medicabderaersdo W eltpsemere) nWémliiedrﬁo ary garacular

10 g?ﬂ%ﬂ%}it tg&cal ﬁﬁt ?or%%]mg blg(f eeverS gclnee():(% TSV yom tncga,% e\?&]c?glﬁm vessel
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mcro es or mcro

C oetidadbrosticads| RitidiusiifalEnasisrothesSHSBIRE), Sdoftﬂﬁry feiits, Ip’eﬁFh@ral stents,
carrier substance. Gases to be chosen are Preferab
a| pacepakers gERartshpsah segisel end Orﬂwrs@g énpigp Srf@b'le@PQé?élé gurposes
t
L 0 AP0, BLAGE B, Pipanale ortoped
S u$tfppoﬂm)gaidsumrgtdel, andi csthbpedidansbhts eudhds bones or Jomt prostheses,
ent af | orlde for exanp

fluor l. sul fur
o eloB e ﬁé&?%‘aj R feknegyoini) agewzﬂ ‘é%f{ys‘fqﬁﬁhe@ranﬁeamﬁmal
e davts Sk ﬁ%eth@{eofj 'affﬁtcl?é‘l Inghrk 38%es, E%ua%racéﬂﬂers 151Rins,
hydr ocar bons ke al kanes, specifically methane,
et tlegiendep ﬁu‘p@ﬁ@eoma@m lofrrarpeﬂcrulam anplontscactive albistames repositories

i ke cY. clo 0 ane or cl opent,ane

al ?(rerﬂle X clhx S or @f(ﬂlﬁf R erba? {% ngla tlag% éé)(f*? dgpcébslﬁag??g selected
or fr&hSﬁn&ie@bﬂ@lﬂe lok k@nﬁl@@:‘lw dpRiaBle REEANE Br akiédrihations

et hers such as dinethyl ether can be considered or be
chibswafl oplanbmaieaials cop moseqes consishaf eyjselxmestal-based materials or
S f

¢ oy BDB R REBERAN i AR § SRR Dy b LfipQiites aiso

f | comtponné ﬁﬂtdﬂiy&rdfclaﬂ‘sbm”r aggﬂéﬁreﬂlb@fhba&tlons of the named materials.
br onochl or odi f | uor onet hane, chl orodi fl uor onet hane,

di chl or odi fl uor onet han, bronotri fi uoronmet hane,

c [

e AL MBI AR 600 ATk HOKAR

fl m@feuedWIfen@gan‘eﬂmmorfpﬂmm andéor (parllydérfystaldine eadbam,emmswe

perfluoroh a i ke for exanple. .
et R CRICRE Y s Earth g, carbon composite
Pehhtet s, Qﬁkmﬁrfﬁferp cerafidsl 1kRrd. g abSitte Rl it Aes -alERmam Hides,
preferred are enul sions of liquid dodecafluoropentane
ord@BEMNyHenien aitigomeribidersiiqopinitrige; mptal ¢agbidemgnetal oxides,
di scl osed in WO A-93/05819 and explicitly incorporated
herewith by reference. Preferably such m crobubbl es
are sel ected, which are encapsul ated i n conmpounds
having the structure Rl-X-Z; R2-X-Z; or R3-X-Z
wherein R1, R2 conprises und R3 hydrophobi c groups
sel ected from strai ght chain al kyl enes, al kyl ethers,
al kyl thiolethers, alkyl disulfides,

pol yfl uor oal kyl enes and pol yfl uoroal kyl ethers, Z
conprises a polar group from Q0 2-M+>, SO3<-> M+>,



substituted pyridine, and a zwitterionic group, and
finally X represents a |inker which binds the polar

w@ewapeasit h t he residues. Gas-filled or in sitRCT/EP2005/013732
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out -gassing mcro spheres having a size of < 1000 nmm

can be further selected from bi oconpati ble synthetic

pol ymers or copol ynmers whi chggconprise nononers, diners

or oligonmers or other pre-po?yner to pre-stages of the

foll owi ng pol yneri zabl e substances: acrylic acid,

nmet hacrylic acid, ethyleneimne, crotonic acid, acryl

am de, ethyl acrylate, nethyl nethacrylate, 2-

hydr oxyet hyl met hacryl ate (HEMA), | actonic acid,

gI y@@ﬂ nt&nfé%p wetal eabonisiiceapetal acuhudes apptal @iynitrides and metal
roxya Lﬁ{]egcorf&:l é‘?mng{nl rﬁ%gﬁ gllkg (It} a%d]%(f?/zl’ “lCBfncl)J ) r}11 gfm ur,

et hadaémm mmlnhen tehtlayine mhrchlnymo molybdenum, tungsten manganese

hydr oxyal kyl acr | at e, ubst uted acr
N- S§BRY: tlliﬁ’fle%f) Wﬁtﬁlsd‘@ me't@ IAyS e*‘z’eﬁﬁl?/ (9? Tt?d}?@ le metals
2, gs198qtved kﬁﬁ&lhmO}hOdeﬂﬂall@(ﬁ%%ﬁmuﬁp EydiQRl f)lﬁhnﬁn metals and

styrene, p- an1nosfyrene p- am nobenzyl styrene, sodi um
st yiewhaldaylsfod tiganeym.sadoummR hefnifroxsaeadiyinpeiobaen,ythrtalem,

). %?Wg%ﬂ}ﬁ%&g% o noet ﬁl%j %ﬁtﬁﬁ%ﬁ%{fﬁl}gmu& Ini%l cobalt, nickel, copper,

anﬂ;agxhaéwnmékéeﬂ %%%lanw@arhl@@ sﬂa‘él séf;ms:amnquaiscm4m 2.5Mo
cross-1inkabl e mononers |ike for exa

N TRV A S S i ot VPO GAGEM F 1556), Fe-22Cr-
, gf[{] -ﬁgﬁﬁ%g%‘ﬁ/l F%??%)éFéJg%ﬁ”é’ C%nEQO q)ﬁ/ ckel-frlee Ftamless steel) or

acr VI ny enzene,

anpllaﬁmtﬂwbmmﬂg ﬁdlbﬂaqlimm,el all®e CMHE@PERISSC(bIadhmg e@hidhced
desired conhi hations thereof. Preferred poly
c oredioPAdysoIt3ialers steed aleysy, aspllasishgncememanaloys hke nitinol, nickel-

po{lﬁéﬁﬁ a Rbé/kfag 6?@39 rﬁs&ﬁ f?ﬁgﬁt PMMBE I'H%ﬁ.{ré(]l dls thetlc bone

pol ysi | oxa si' I oxane,’ ylactonrc acid,
potubs{angs nl‘nmit]mdmme (blasedtomlrfé&a,lme antly czrbemanas like calcium carbonate

pOI y tG%%en orgt% de%@Hf;S %ggﬁqghélq%{ggge}{at%%@ \538?% try

m éﬁrﬁ'ﬂlﬁﬁl&n@%&'ﬁﬁf sailhf&falsed copol yners contain anong
ot hers pol yvi nyl i dene-pol yacrylonitrile,

ponV|nyI|dene pol yacrylonitrile- polynethylnethacrylat

e, ol Y€ | yacryl oni.trid e and t e I|k

o iR T BRVRE ot Preuted S ob et el on
of pslyadtylaies liRe pPINRIcES) 1 BlethaptilttbsShreorh Qhswatdnlpelyesters, from
Garner et al. U S atent 4,179,546, Garner, U. S

20 pasaiiated polyssiorsea pelypielin gfor gkample palyethyiens: polypropylsns

25

13@%@5% gggﬁgy el 1&&@95 epokl p@‘@geépei‘f@%mlde a

Mopathionide ;ﬁtyeﬂ{enmxﬂb 3poﬂ3ﬁtnaﬂémﬁde4@bp¥%§t,enh‘\ﬂd, ars, U S
Patent 3,479, 8, lters et al S.  Pat ent
a@gesmsmcﬁ%? wirgihag, po ywréon%tp@mstnelmsombenol
aﬂéﬁ %lleﬁlsr fésﬁicoE@b@gﬁc&aﬁé@l’uﬁggace§@@ 481 Bﬁ/fny@t:hlonde
ent ands’ et . at ent
4 mitylﬁﬁlzace@mgslyvinysalccﬁmlsarpblyAulzﬁz&sAfiblyphvaylhulmes,z et
tent 734, Lencki et  al Pat ent
3, ey s opefonds. Bo0igefiiios Mot FaesgyRaond,
Hl Wth&ket@heketdﬂe§ poR@efFinidazoRd, &QﬁaenMBFey|]J0|1)€beﬁ£th1azoles
U S. Patent 3, 015 128, Deasy, M croencapsul ation
and Rel ated Drug Processes, Vol. 20, Chapters. 9 and
10, pp. 195-240 (Marcel Dekker, Inc., NY., 1984),
Chang et al., Canadian J of Physiol ogy and
Phar macol ogy, Vol 44, pp. 115-129 (1966), and Chang,
Sci ence, Vol. 146, pp. 524-525 (1964), and others and
are incorporated herein conpletely in accordance with
the invention. OQther signal generating agents can in
accordance with the invention be selected fromthe
group of agents, which are transformed into signa
generatlng agents |norgan|sns by means of |n-vitro or

o - o o g Y 4



transfection of multicellular organisns, wherein the
vectors contain reconbi nant nucleic acids for the

wa@eoaisiepeof si gnal generating agents. In certai PCT/EP2005/013732
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enbodi nents this is concerned with signal generating
agents like nmetal binding proteins. It can be

preferred to choose such vectoprs fromthe group of

viruses for exanple from adeno viruses, adeno virus

associ ated viruses, herpes sinplex viruses,

retroviruses, al pha viruses, pox viruses,

arena-viruses, vaccinia viruses, influenza viruses,

polio viruses or hybrids of any of the above. Further

s updlyBuqgaedrbemnpelaphanyleagehers, ol wryletebecyehassesteripelymers,
conmbi nation.with delivery systens, .in.order to

| nBepBreR 8 Hingtanare.at e PRRERTAPE TG  abl e f or

codi ng for signal generating agents, into the target
structure. Especially preferred are virus particles .

f o¥seahle pol yRes ak mw@?y sraiasISP refemed are mgnepeykteshdiacrylates,
Vi {] i r d4r aki [

s hHS Rl o R a1 R R E 3 iyt are
agsslyisolmsnyleagtatd) @dlyiobueyimh¢thididars grdwshdxyethox yethylacrylates,
particles are generated fromone or a plurality of the

f owazs\%-%b%yf:@y@gwl%se ﬁBlY\‘?&WH%&‘PC%(&Fé%P?ﬂD’r%Js

as # 0
o RS ol PR AR R s 2192

ar gheaoxyatydmsthaviytatésn palyr2-ethglbstylmethhorghta, poly¥ses and

| i [ L dln f [ t h [ I
T L B e e R

SUSNSARIHRRYIAEryRiias] Bo10MSycl¥hintdhyRix§ethyiabAMdtes, boly-2-(N,N-
transfect cells Erefera%ly manmal i an cel’l s, wherein

t h&ishylaoineicdalmethagplates.aredy-dimacteyiaigiogapentdacralates, poly-
t hose | e i ds, whi gh sess r.a plurality
of PP TG SRRl PP o el e sty e
agsoly@thyfne iyl wool)hitithatyl ses perac9lis acid aBdRbBAROFyI6Rd
contai n nmacronol ecul ar conpl exes, nano capsul es,

mi gyelpnehedylaiséads, nicelles, oil-inwater- or

wat er-in-oil emulsions, mxed mcelles and |iposones
or any desired mxture of the above. In further
enbxanplent prefeelked aseabkl diaarylates, fesm windepolyadylaek kan be

cul tures, tiss els s aof desired speci and .. .
ORI reg g e S ey nbeny NtpRAnec baruedioldiacrylate,
r eC QIpatRRiMbIdiME )18l 1, 30 i HRYIRGIEAIIAY 192quences for
signal generating agents. In specific enbodi ments

or @yatihsnanedioddigwsthactydate,f I Khiltdaredjoldipsshaarplatse, rat
do nk i fruit fl e ode worns, fish or
o S IR3FE ooyl rprppy SusePESRI IR (b oo

or gafetagstop@lelitdibdetia@s laté, itE st Plene Qy@ddimetHacHese,r ed
Specl es and non- human or ganli sns can g:ont aln one or a
pl tghragthylgnegdycpidimgthacrylateid s hexgpedialgdengeylatei gnal

e ' r Ln vivo from
Crep k) AR BRER R BoRLEL RRAD A BRANERRL" U 2T bed
abwipeopyueplyagidiat s/late, 2, pbaf L (2ahdrylody¢teat ) yhanyl )propane, 2,2-bis[4-
indirectly_signal producin ile the cells produce
( Ty -5 ryl&wmxmgﬁﬁﬁgirwn@h@é gRethberyloxyethy)N,N-
t 1 OSHRGIEhQBisCArbRh ALULE-c9cIBhOhBHithetin6aih BHEGSBite, and diacrylic
(indirect) the production of a signal producihg
prwethane olposfiess.abl y t hese signal generating agents are
detectable in nmethods such as MRI while the rel axation
times Tl , T2 or both are altered and |ead to signa
produci ng effects which can be processed sufficiently
for imaging. Such proteins are preferably protein
conpl exes, especially nmetall oprotein conplexes. Direct
si gnal producing proteins are preferably such
net al | oprotei n conpl exes which are forned in the
cells. Indirect signal producing agents are such
proteins or nucleic acids, for exanple, which regulate

T s o - T o



receptor (for the take-up of Fe),
eryt hroi d- 5- am nobevul i nate synthase (for the

waikiokiogwmti on of Fe, H-Ferritin and L-Ferritin POI/EPives/013732
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pur pose of Fe storage). In specific enbodinents it can
be preferred to conbine both types of signa

generating agents,that is digect and indirect, with
each other, for exanple an indirect signal generating
agent, which regul ates the iron-honeostasis and a

di rect agent, which represents a netal binding
protein. In such enbodi nents, where preferably

nmet al - bi ndi ng pol ypepti des are sel ected as indirect
agents, it is advantageous if the pol ypeptide binds to

onﬁxa?ﬁaglg R)r Wlaaclr lg%é QI’hlEEEEa%l \YXP{! %} tﬂgﬁx ﬁ\‘?ﬁctﬁ}eg&ado uyaﬁrylates are

ener spec y pretferred are
rrepxararemtﬁt(zmﬁmxwemybiseqtammethmeﬁﬂaaym fms(ﬁbl tal s,
such as for_exanp Ni, Gd etc. e{eln
es%%?)@rqﬂvl»f@cr@ua%ﬁrua%iaée» .t%mﬁﬁhgwlwﬁwemragmfar/ at
e e A R Bt e
c r t;cs'azdryllateearaggﬂmyﬂhsmltemmsdam dumahgloarcwah«at‘egeacrylate or

a conet e r ef er abl
o e PR oy Blriace B i 5 Fos et arger
t h@ﬁee&%yfhaﬁblpé’m@ic@yw@qn@b&ltwﬁaﬁ%fs@ks bi ndi ng
compounds, whi ch have sub-nanonolar affinities with
dISSOCIatlon constants of less than 10 15M 10 2 M or
o('fllgz?crrglate\é plscal (‘tlgnf L(%/tﬁ?rnunszgurate rallnﬁgtlc orgfaﬂg Icglglpounds such as for

dl eRhdlid p@l@ﬁdi?l)éﬁilcws%n@ LAdaRiried @blyTeEtErd frd¢@ cofensation reactions of
so-cal led netal catcher with S|derophor|c groups, like
f ovnsesva%i dicprhexdin assisrand diglpgarl piny! aempgnds dhut also Compounds

ﬁeg:}]&%ﬁﬁ)&n dgﬁl—tﬂg B&lih SEQ 1e9f’cﬁ‘gvgr@ﬁ1 o8 ‘a?e Nt\hﬁyl{)yrrohdone,

n an 0SSl dir n rect agents
V\mtyﬂena,r»en)p mcaplluxhalbmeeon vinylpmhalandieale tlmﬂspah)dlty }asferred

ZL%Q o) RO B R TREPER B ALabY BARCEEEFA g1 ghsubsitued

I NS ja@x@d aARL Res fo9 "ei?édﬂpl@facx%'l GARle, ARAREA dnNEe ageNt
can be phot ophysical I'y signal’ produci ng agents which

c omsihgerybimidg, @ metfyl methaérttanmida jNigtuybsryl8urs, N,N-

GRS SR A

pOétMWﬂ{ema‘érﬂé!rﬁﬁi’éUNfrﬁethylﬂNQﬁ{)ﬂé&YlbﬁﬁdeC)&aﬁb}ﬂ@?ylacrzlamlde N-n-
nmer ocyani ne-, oxonol - andsquarilium dyest uf rom

20 ¢t h@oeyhgylmld@,%l%@@rthtlﬁhwrﬂly@sdeuN@-prqpylrevamrﬁl@mlde N-
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dy

b T e e S
pr etdacgtbylSpatdiy esswwogrlmmhﬁeoapé;ﬁﬁarNedyidjrlrsp@hbﬁma:or N-
enbodi nent s, mhlch are substituted with suitable

| | WRihAErYIRyIRe®halRe- can be functionalized with ot her
groups as desired. In this connection see al so DE
19917713, which is incorporated explicitly by

r e(f)ehee nsaaéul pohyragrs or atamdanw’ whh tﬂae'nvmi@ntat&)msamir@cﬁhand saturated
gen s.can b tlonal s desi

TG SR YA B RN o s g ap Py cah orain

" Td1gRks é}glms?spy% du§ nRMBEESTs8RirAE Lol HoRBLiHIAMAIS bOAHand
as functlona chem cal conpounds which link the signa
gesnddtifiesg Faigeantepoxy esins,sptueh edncle wspd avamiomsts, eligamners or
(encapsul ation, mcelles, mcro spheres, vectors etc.)
to a specific functional |ocation, or to a determ ned
cell type, tissue type or other desired target
structures. Preferably targeting groups permt the
accunul ati on of signal -produci ng agents in or at
specific target structures. Therefore the targeting
groups can be selected from such substances, which are
principally suitable to provide a purposeful
enrlchnent of the S|gnal generatlng agents in thelr

L ) e



acids, fatty acids, am no acids, peptides and nucleic
acids, which can be chemcally or physically attached

w0 o00sigpsat - generating agents, in order to |inke¢hEP2005/013732
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si gnal generating agents into/onto a specifically

desired structure. In a first enbodi nment targeting

groups are selected, which egyich signal-generating

agents in/on a tissue type or on surfaces of cells.

Here it is not necessary for the function, that the

si gnal generating agent be taken up into the cytoplasm

of the cells. Peptides are preferred as targeting

groups, for exanple chenotactic peptides are used to

nakcéyrnﬁmvetnﬁnwr@ﬁn eg et f phgality of Peiganadngsi kavsiaa ahphatic, aromatic

sl 530 o[RBT HAS bl AR drit e Rk pias.

bythre&ff@'e ahpleatidr icheldalgshatic, atrattaceswitf @rwidithut sutshitghisdike

anti body fragnents, Fab, Fab2 Singl e Chaln Ant i bodj es

( f%"’rb&f)@érﬁﬂeé gﬁ\t‘PS T FERUPE U QAR BEUIPESIIOXNE FTARPS) ki groups
i

BT et B G R on R SR PRt cd e Eepory

i tresims oﬁtmtgbydl@rltepmhyet}tpe,rfot breanapit hivodlg dglaidyletbeli groems of

B R g PR PRty rs, o
pr@taﬁrpn@rtuhgly@lhm%lﬁwgha@rmaha&d @1yl aminophenol,

anti bodi es, éexanpl es of humani zed forns of non- unman

antrrgbs@emésnﬂrr@ ﬁrrrérorérsglyctldiﬂamagtcmgll gnddheir isomers, phenol

ul | RS
a r{l’ Odgep)oﬁ) E)ersmot1 kg rfoxgn){amg’gér‘?géhe&gné%g ufgreea@éﬁfggheno
an&ﬂoh@deﬁs,,bxsphb@dt ol rediny) bhérdl-a00plakepSk yokesins, cresol-novolak-

non- human anti bodi es; humani zed anti bodi es contain for
exZNY SCTRIRIACIORHINIGHPEL LASINS e AliCXlisPaRY BisseBirdicamere

SO R VLD U0 A BTt o

t hbl@pl@lnogApglp&dplkt}mrm@heﬁolefomﬂdMalno(lrslplerﬂfims aod resorcinol-

gg&%%tc I bo %s) wr:-.‘.liglh t ér?ﬁpggf ﬁ% %Eg es&BE?%Bfelﬁét gatent 3,018,262
Spgfd 1Bb&b5ﬁétedq{efévﬂtﬁ By re?é}gn&:%&ﬁﬁélﬁy IB%EC&B%CQ'MEH A8 ifention
target anti gens. In a few forns the Fv franmework

gr assledfont ik gotmgstainted northeglaoisd leporasreaine alopp) espesdalhymixtures of

corres ondi n Humani zed
e e G e R S
No¢on@sahdhts! TheSdpoR§ Fesittao GPRele¢tedi1sb R IRIGATK-cSREURREE and
of the spender or the recipient. Humani zed anti bodi es
es@@#ﬁﬁaﬁtwféﬁﬁbr|se substantially at |east one or
preferably two vari able domains, in which all or
substanti al conponents of the CDR conponents of the
CORefeegpid podynidrs bie aﬂsroqrmymnhte§ etqer ﬁnceas:npkararhphqﬁm andrhditic

t hose of, the non-hu [ ulin, or

sulb%lt/adﬂ‘tdF%t( Pleas xapplephat kftaeaéﬁ%w ?@gb%alems
u N

IR PR apORE ﬁ91%‘3?ébﬁ@éfrgr*%?“?‘éﬁgtn%%{t’%% Hion /10,
al o6&/ 1Benbom 660@101}@&1;adethyiemdmohphﬁtalaﬁnéé)enyled 7
fu |on f t.he s c e ant dles i des are

el GrataRh B P Bramelanans iyn T BRlvaFRiRBpide). nylon
cam: eklonalll ylowher Ben B8 m1ch Xpsgﬁom rrré&er(yl@fdﬁe @Wﬂ)amlde) nylon
surface structures are known, such as HER2, CAl
5-@L poly-glagineCA 27,29, CA 19, CA 50, CA242, I\/CA " cAl
25, DE-PAN-2, etc., and the |like. Mreover, it is
preferred to select targeting groups which contain the
functional binding sites of |igands. Such can be
chosen fromall types, which are suitable for binding
to any desired cell receptors. Exanples of possible
target receptors are, without limting the choice,
receptors of the group of insulin receptors,
insulin-like growth factor receptor (e 1G-1 and
IGF-2) gromth hornDne receptor glucose transporters

e e



15, and IL- 17 receptor, VEGF receptor (VEG), PDGF
receptor (PDGF), Transform ng Gowth Factor receptor

w@ kovsloesdirng TGH- [ al pha] and TGF-[beta] ), EPO rBCERPINS/013732
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(EPO), TPO receptor (TPO, ciliary neurotrophic factor
receptor, prolactin receptor, and T-cell receptors. It
can be preferred to sel ect hornone receptors,
especially for hornones | i kPt eroi dal hor nones or
protein- or peptide-based hornones, for exanple,
however not limted thereto, epinephrines, thyroxines,
oxytocine, insulin, thyroid-stinulating hornone,

cal citoni ne, chorionic gonadotropine, corticotropine,
follicle stinmulating hornone, glucagons, [ euteinizing
hor mone, |i potropi ne, nel anocyte-stinulating hornone
norwpiendemiel eramt resericaechiiersiad pRymeEhwhich are preferably employed are

ertghEe bR ARcl VoA aciayd p RSARIERE, D ©

t esdlpsteamideimided.t i sone, and gl ucocorticoi de. Receptor
I i gands i nclude those which are on the cell surface

receptors of hornones, lipids, proteins, glyco
Pr it £in0Sific S @%ﬁﬂ T SolyEQUkdsdi @840 pRoferably fi
cfﬁéﬁ?ﬁéﬁcgggeg#ﬁgg |ouﬁ§{%%ﬂ@es N%reove?, ?grgeFP%g

graupsted anuimatisakbd pb]@darhplmmybacﬁoﬂym, pobyamiphéntiéne, polyaniline,

| la: .Cx 0 wh in.h ith
e N A Sl RN e RS T
p%ﬁé%?l"éﬁ&%[ﬁd@ﬁﬁol%&_t}l&fé ditheflas ASnoMeérk, AoMeRedr polymers, in any

pol yners which consist of sugar nolecul es which
c oepmatiinatiginyend sig fugesiviti sthergpeaeragrsyoligoatess erarplymers or

car bohydr at are those | e L1._.0r [ h

BN Sb Ehe Biefanar Lrisd Al BePorias a8t sBhplithe ora

i nsllikadity@f drBni TBOERIND QlyI0riag@lTRdisalo br thellikef S forganic
mannose, fructose, gal actosam ne, gl ucosam ne, .

gl adisals, sush ap for example sHirgnos geimaniymy of e 1iey gy mixgyes here
co n i i

By FiStchred B SRS, GBS Portok|ife PP eI A resistivite

O beeweers Hf tandcEY’ bbinys. dt em Yeesperidbl pefeedd tochiomiseisuch polymers

. d f gl , .| act ,
PO HEREopleRe DGl SHHS atdare R ik Ea by PSER i be
ﬁgéﬁ%aéa A @Sc SRS hltR)gEY, d&%%&g» BN HRSes JrRhsA%AMA Ruble

ver not exclusively,” arabi nogal actan, gum Arabi ca,
melonels oatriple hendsj ke, othdrs eihichraze s tableefor poroplgr fomwtion. For

i nt roduce .si gpal ner,at i ng _agen into cel.l s, .
reverl oI aeR e e ARSE Pl GnGE defyug, dpyomers like
5, Rol¢urdBansiingrublserd, AERYsPR Berh efi@Wattitsiafe @AhelAAEd.
with the invention. Furthernore targeting groups can

bePrséiredneialispiininchde [tapsidoymetab haliges seghasipulela.f By, CoCly,
f ' e hol i pi I pi :

t eIl L Ren BIRERE D EEE B0 %R FB Aihepmore sals ke
t r COINGQy, inthes [8ot&ed, nodtal ghdamites, niesl suodhateke thesal @artrates, metal
ei cosanoi des, steroids, sterols, suitable conmpounds of
PP PP, Eiek OsHa R e (s PIs eI Aken,

opi ates and chol esterol and the like. In accordance

with the invention all functional groups can be

s elnecdpeci fiaentbodiniant genduegvgpaymperswing sdieqdesk peaferably from

i nhi bitin ropertie such as f.or. exanple enz

| nBRES PLuhis Ere REPy=BRERa AT B AR Da g s
gﬁ%@p@ﬁnm, B SR phtidsOp1PAn 8ol ffaFaneh, odypieehid

enbodi nent, targeting groups can be selected froma

group of functional conpounds whi ch nmake possible
internalization or incorporation of signal generating
agents in the cells, especially in the cytoplasmor in
specific cell conmpartnents or organelles, such as for
exanpl e the cell nucleus. For exanple targeting group

is preferred which contains all or parts of H V-1
tat-proteins, their anal ogs andderivatized or
functionally simlar proteins, and in this way all ows

M o N a



with the invention. Targeting groups can be further
selected fromthe so-call ed Nucl ear Localisation

wEe@aabi(NLS) , where under short positively cheehEP2005/013732

(basi c) domains are understood which bind to

specifically targeted structures of cell nuclei.

Nunmerous NLS and their am no gcid sequences are known

i ncluding single basic NLS |ike that of the Sv40

(nmonkey virus) large T Antigen (pro Lys Lys Lys Arg

Lys Val), Kalderon (1984), et al., Cell, 39:499-509),

the teinoic acid receptor-[beta] nuclear |ocalization
nal gARRRRP) NFKB p50 ( EEVQRKRQKL; Ghosh et a

olyselenephgnes; polyyp- pmknp%ﬁ@m@xmmnmnm astmonomers,

:lx ao’rl‘rlr%&gkllé (;)S? Bgrgerg }9 g&%sea[r?%o hgr}ﬁln Ige){tﬁreéiltgg)ther monomers,
( 1@9g9>melarmi pdbmtdrseortmnlynﬂzﬁoﬁthh noRoefs @%aIbBve. Especially

xenopu (£ﬁ¢r|can cIamFd toad) proteins, nucleoplasnn

(Alpa §55< §QpLainpge Bk P Araéltwéorghmc,l_fyé exayaplapikyGpnarg mdicals or

5A ginkiYE, dnisio Xl%cﬁ/cﬁczl-}@léu&?zﬁ)f B

30: 449- 458, and D ngwal ea{l&%"i?kl iegy! &(%rﬁ“a@“{ﬂ or'similar, or

éoartgquygmgturqsgw frmége:fami zaéh bonhdmcnngaoxr she doh@IcEnb bblymers
y accofr ga wth t i nventi on.

Nu r‘?é&lorggslgt caﬁl?eﬁ‘a?‘? Norf atnag‘lloeghlﬂzﬂ?é 498 cepestaliypoeferred to

Whickkdosakechipdlirhers i &hichtohPldxed Pr?ﬁ%l'sgl@ssar%bﬁthgﬁ) IR ¥ why

do not address the cell nucleus or were couple

r ePOWIEFS #¢ & by W@ferreéazﬂnﬂoccmale mtragan,m‘nygcri sslfmhor halides or

B et T E A—
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an ﬁ)rmzaakleﬁeré\lfm einﬁple c@ﬁ|b|3 nBlln@Ji withdutdhd thRABe oARREble polymers
ner ot al., Proc. Natl. Acad. Sci. USA,

Q%‘?@ Sesﬁifé@e clasgomergsdike pelyureghang and ridber aleaNe poRcaets and
801 ci al
or ﬁé ag??é?ret&gregﬁﬁeetél%%%t% gngglgle I;}Jah&ﬁ%ﬂm%?a‘l ﬁg’l&f guch e}/s CuCl,, CuBr,,
hegagbbgn@a,rlyl@y Fe€in F«mge,rlmmg n&m SeCPaFaptcﬁr F‘élzgmé%ﬁﬁore
an correspondi ng grQups are suggeste ot
pubt cl:la %61%69? em?tﬁﬁliaffa@& "%%t?]egllﬁtawtqse‘?’é‘iagﬁ@émates metal
THERAREUHCGAphospAGTL Yie AGERMTRS! Diest COIURMSROM tla Liitar
i nvention at | east one therapeutic agent
chosen in addition to a S|gnal generati ng agent

ggﬂrﬁ@ﬁﬂf’} Loy Bfrogéllg)ﬁ% {ﬂiiljgﬁ?%ﬂe%g@ao Bé’ﬂ%fﬁ afe preferred,

phfar quilemmelaf&t%ﬁélﬁsxbﬂy,%llﬂ@érﬁ; alBRRR], 3Liadn, 'lﬂ/ah;ro ic acid,
for exanp i ncl udi ng i n accordance %

i rﬁ% ’|°8HUI8F? (%Mﬁﬂhﬂwek]@’dr@mm’dceﬁgtosaxcI usi vel y,

d r d

bg@t%s)d P lrﬂghglc%;lﬂﬁgse ?gﬁo }?ﬁcécllué%g bﬁluizrtugag}t\eg casein,

| abm’ram,qnoj/ysaafuhandies {ibﬂn@og@hg@ﬁy(ﬂ)}lﬂﬂactgﬁ) @SBIy%]StL lakBde- -co-

a etc an umans erapeuti c agents
i dt?é‘%g)r BRKEIYsalide aolyEnyssen yorbatek bl Yl aribonaeh

a%W(Qﬁl'MteW byt pﬂb‘fﬁﬂ&?ﬁ?ﬂsaner&r Q’c?é) ;E%g&llkﬁ'lgmnone

ynnrphous or “anor
)é@tflylenbéﬂfrmhthdwﬁ)apely(malad dqu)apcbly(tmnongtra%th) e;stilyfarﬁ@&ndes

e?}pé@?ﬁ hofl rz%% a) lglg eLpg%c g(:) ﬁxﬂf{ %1 H}%{s\%geut}llr%%% o¥any mixtures

exmﬁﬂﬁively fron1the group of enzyme inhibitors,

hor nones, cytokines, growh factors, receptor Iigands,
anti bodi es, antigens, ion-binding materials, anong

whi ch are al so to be nunbered crown ethers and ot her
chel ati ng agents, substantially conplenmentary nucleic
acids, nucleic acid binding proteins including
transcription factors, toxins, etc. Further useful
materi als include cytokines |like erythropoietin (EPO,
t hronbopoietin (TPO), interleukin (including IL-I
through I'L- 17), insulin, insulin-like gromh factors
(including I1G-1 and 1G--2), epidernmal growth factor
(EGF) transforn1ng gromﬁh factors (|nclud|ng

o, o



hor mrone (ACTH), cal citonin, human chorionic
gonadotropin, Cortisol, estradiol, follicle

W@ ooanbwmr1 ng hornone (FSH), thyroid-stinmul ati npCTBPI005I€13732

(TSH), | eutinizinghornmone (LH), progesterone,
testosterone, toxin including ricin, and all other
materials which are |isted ijgfhe publ i cati ons
Physi ci an's Desk Reference, 58 Edition, Medical
Economi cs Data Producti on Conpany, Mntvale, NJ., 2004
and the Merck Index, 13th Edition (especially pages
Ther-l through Ther-29), wherein both are explicitly

herewith by reference. In a preferred
o R iR SEwetivn agEasionamay saec ooy s metl
ChQﬁ@éH rhhteALls @@clgz[s%f’f)&&)pﬁ@fnoﬁggrﬁdjazﬁ colrr rbét% E}gta] alloys, like

t herapy of oncol ogi ca I'sease
c hdpigeempls dirtthowéver aquedxtluswa@eﬂi@eaum d1¥ys, f AaPaBable glass-

ho [ l.u tineoplastically active
s u\gg%éan% s Blerf 1 Esclflifé? ?@ %i ﬂl}?aé?sr ch"é@‘@’ﬁt%” CFFyaméC Hipgymaterials such

Ssubﬁﬁhabﬁ@qﬁﬁugymby§ngane i mpr osul f ane,

pi posul fane), aziridines (e.g. benzodepa, carboquone,
neturedepa uredepa); ethylene inines and

(ri e?%@’gﬁ%ﬁ?grgé Emglantahltgr LM gevwésra{ree k I}%L(anglréehgv%vgre not
t r ertlhsivepetdn-dypbaiapleosayirte dedrid bR &Woﬁlﬁ"@é@'ﬂlc;h@%radable

o-cal l ed nitrogen nustards (e.g. chloranbucil

C h fingﬁgp?ﬁlgﬂeﬁéroné {eplaprsrgstHanthd sompkite empestialivene replacement, for

f asf
Oy oonFors B R P e R b el R Erossg
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pr eaptdcaument, n@ronany@)fr psfiphieral gtents aﬁd>theﬂ7éhﬂbﬁﬁ1ﬂ)1al vessel implants, for
p&osoui a co nds %: rnustlne chl orozot oci n,
fthar DT ALKSp 36 EeP T4SE g Aqiive agenfirpResitpHes)or seed implants.

dacarba2|ne mannonusti ne, mtobranitol, mtol actol;

pi pobr omane; doxor ubi ci ne, and cis-platin (including
deﬁﬂ&ﬂﬂi&ﬁé&lﬂﬂﬁi&he like and their derivatives. In

anot her preferred enbodi nent the therapeutically

active substance is chosen fromthe group of antivira

anbh &oéidbacteith te iRentive tl&tﬂhéic%'%@ﬁ%e 1h5‘1Q/k&ﬁQI &8ments of the present
acl aci ponmyci ne,  actinonyci ne, anthramycine, azaser

bl @Bﬁvtﬂnﬁlas é@é@ql'ﬂew@mm@e I@eth@manmﬁaetureccmwe nﬁpgnaugmeratmg

d
o RER s ahd e FHEho BIE RSy R PORHE Rl ppraides: e

mi provigonod thayigioid Bemeodting agentd of tHJRIpIHRY ﬁ}lp@ @nd implant purpose,
ol i vonyci ne, | onycine, plicanycine, porfironycin

p LFrCS%’i%gn% th%F?@ﬁsliyd’a?cbﬁl HéP icagiop apd &:dtan’q@d SIgnal generatmg

t UhedAitids RS ¢

am nogl ycosi d Lel% %gf?gg%ei g}n gg&g@nﬁgg?tg ﬁ% VS?F% PS%‘I"E@memal
arigpohmg prokidesoas foHews: derivates.In a preferred

enbodi ment the therapeutically active substance is
selected fromthe group of radio-sensitizer drugs. In

a Deteratigatiodr oFited hiapoRoreh Sﬂgrﬂitl ﬁ]@n‘b?adrg?gg Ul%ﬂd%?l’vhych

active substance is chose t he: er0|
adelloming intorbersblighednel | al so as non-steroidal anti
inflammatory active substances. In a further preferred
enbodi nent the therapeutically active substance is

chos®n whedrer detsigel geresdtimgagentyaieal bt 8LIREEBd bR 1tdiely for
anglogene for exq?ple however not excl usively;

endost &4 “ggﬁUPH§¥5 Iamegicgledevigeones, pl atel et factor
4 (PF4), thronbospondi ne, transforn1ng growt h factor
beta, the tissue inhibitors of netall oproteinase -1,
-2 und -3 (TIMP-1, -2 and -3), TNP-470, narinastate,
neovast ate, BMS-275291, COL-3, AG3340, thalidom de,
squal am ne, conbrestastatin, SU5416, SU6668,

| FN-[ al pha], EMD121974, CAl, IL- 12 and I MB62, and the
like or their derivatives. In a further preferred
enbodi nent the therapeutically active substance is
chosen fron1the ‘group of the nuclelc aC|ds also

.



effects. Nucleic acids preferably contain
phosphodi ester |inkages, wherein also those are

wo pwbewsd whi ch are present as anal ogs wi th vaPCDEB2005/013732

backbones. Anal ogs can al so contain as backbones for
exanpl e, however not exclusively, phosphoram des
(Beaucage et al., Tetrahedron 49(10):1925 (1993) and
the references given there;'@%tsinger, J. Og. Chem
35:3800 (1970); Sprinzl et al., Eur. J . Biochem
81:579 (1977); Letsinger et al., Nucl. Acids Res.

14: 3487 (1986); Sawai et al, Chem Lett. 805 (1984),
Letsinger et al., J . Am Chem Soc. 110:4470 (1988);
and Rguwlbthethe §i|gnal%ﬂé‘ﬂaﬁﬁg Bt PAra to2e seddet BB Ak)vely for
phosphorot hi oates (Mag et al., Nucleic Acids Res. .

19: 1437mankdee §f sumieendinStisyugtos of cENpYIMEUBYL the immediate or

hosphor odi t hi i N Soc.
T10° 2320t By ok be B amanian et Beviche

( see cckatbmhe Sghglogunelatial hgass avdo Boahagh esclusively for marking
Practical Approach, Oxford University Press), .and

Pept i deoNW desieedrissuespaelk B A STEMECT Mg regdeRsdipgndent of the

(see Eg 14 ( : i

ol D ires A7 BT MEmed AN G R U lanable
Nat ur e, m@éisalsisiced 8a3)ave Gar trxsboivegturiadse of hanging signal-generating
380: 207 1996%, wherei n the references given herewith

are i ncB¥PErAdHC &3NS/t 1y i n accordance with the

i nven)i QRethEX 65

i @ﬂaééﬂ%%tiﬁg BE&Htint JQRRNH ‘iﬂ'hrl'kiﬁg b€ the implant are
backbones, see (Denpcy et al ., .

Proc. Natl. Aca Sci .

10 USA 92: 8990 fe1@d®ied for matking dwriserrpesiimitsye osemnpargents in the

15

Patents. 5, 386, 023, 5,637 4 602, 2 5. 216, 141 and

2. 260, SESMRNE A ShmA iAo B boungiry fea S itof; g

Engl iey hwB@thériBe 6ikBRA1denctatihg bp@es, iehddlion tolmarking thh &nplantable
Soc. 110:4470 (1988); LetS|nqer et al., Nucleosides &

Nuc| eot mgdisalidpvicesa? afspdohy seleyiedfos maykigg gng desagd independent

Symosi C . as . .
ot SonEEE e Bk bryay SR BAAN HE0f ARAL bOERLNARS bfthe
Cook; Maspiaekige neddical devid, odegansichdeMees cinrtalve Clearxclusive
Lett. 4:395 (1994); Jeffs et al., J.. Bionolecular NWR
34: 17 (RYDAse oPENE SeBak Bnelading aganys V‘ﬁ%&'@ﬁ%’)‘ﬁm’and
Non- Ry b . . n for
desc rFE? bglggtlhﬁla%g %%ﬂ %a e(rel l;:1lltgl§ H% Q%n%t %g élBg(ﬁrdrﬁﬁslﬁ Sﬁgﬂ Elg%ge a}g\oﬁ% ©
Chapt er m@rkamglof7the ABglafphlsosédienl Sevicess b®80ainly for the marking of
difications in Anti se R rch'
S

" Car bohydr at e.
ea v i it o SRnadelts e TR E D

nimunicable

20 Ci t ed apsurdasCdrePlodhe tssithbleiniddycal Bevdegor dance with

25

the invention. Nucleic acids having one or a plurality
of cabvbgibEt the siggalr gengrading aReE &6 ngkdts dosen maelyegrgiot at all

acids ip_accprda WM the i ' . ' .
BB IRREG Pl s Rty R GRS 7 rikrking
ot her s eiagh tigsues,deHaypdopstghnt g, reiofs indbigansledtlynef their

2, 1997, page 35, and are explicitly incorporated _
her ewi t houndary,1eR tojthhdevice, Meessn s dsiices capsiaxp he exclusive
nucl ei c ' - 2] ek NS} o ik t he
prior a???bgﬁngg§?#§%§%?%?ﬁ#%é 0 Eﬁg?ﬁgallyg%ggg%ring
nucl di)cwhethesthasignallgeheiatingegahtssaranogs berselectetl @r ewirdy not for
nucl ei c aci d, anal.ogs, can al s used, | n _one.. )
ebodi ik EAsor B aPleTur foat GeiiFebblipefGiion g the marking of
chosen §RntRg tB5REPordf cORbRmMERS it HRRMMEAte &Scommunicable
general ly described 1n PCT US95/16377, PCT US95/ 16377,

PCT US96/ 19900, PCT US96/ 15527 and i ncor por at ed

conpletely herewith by reference, wherein such agents
reduce or inactivate the bioactivity of their target

nol ecul es, preferably proteins, for exanple, however

not exclusively, enzynes. Preferred therapeutically

active substances are further antimgratory,
antiproliferative or immuno-supressive,

antiinflanmatory and re-endothelialising active

o s - r



are selected from heparin, synthetic heparin- anal ogs
(e.g. fondaparinux), hirudin, antithronbin |11,

waole@bnewoyi n al pha; fibrinolytics |ike altepl aBer/EP2005/013732
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pl asm ne, |ysokinases, factor Xl la, prourokinase,

ur oki nase, ani strepl ase, streptokinase; thronbozytene
aggregations inhibitors |ikecgcetylsalicylic acid,

ticl opidine, clopidogrel, abciximb, dextrane;
cortico-steroids |like alclonetasone, antinonide,
augnent ed bet anet hasone, becl onet hasone,

bet anet hasone, budesoni de, cortisone, cl obetasol,

cl ocortol one, desoni de, desoxi netasone, dexamet hasone,

f 1 uci nobewlary ingatd thedeves also foramatkimg@ifiade cell types, organs or
S ShB e s e g el bR B A s cvics
pr edni cadbiedve, thp&atiiaanepose t€BiihS sikfd1&enerating agents into the

tri anci nol one; so-call ed non-steroidal

anti-i nPT&dM¥B%ory drugs |ike dicl of enac, diflunisal,

et odal a f : I Qr ' : -
ndondt s SF AREH Eferalitd SRV Ao 1d DBl E ormbiped with

mef enantherapeidl ageatsmodchoyld falfilinsthoough higapr oxen,

oxapr.ozi n, . piroxicam salsalate, sulindac, tolnetin, .

cel edoxi"vg?th%?l%‘&%ﬁeﬂ?mtiﬁ RECLIS AT RSO 19 %3515%1‘%‘?06@1%‘?%8‘%“31‘
podophy bédem et hithedi i @sidl Modai Q¢ hdlelider modalities
al kylatrng agents like nitroso urea, nitrogen |acking

anal ogs aredgnoted shecphynichlndtchewidal prepetgienardiibi detection methods;

doxor,ybi ¢in _and ot her anthracyc]ines and rel ated
substanedeiefignedfiératit AUl o P hnp i ioush jiage o be
folic aehdien pofi difecObr RMirédTiod hﬂﬁed@a@{a@géaerm@ ddepiel |

docet axel , sirolinus; platinumconpounds |ike
carbopl ati num cisplati numor oxali-platinum

a , e 6. iemtini . '

o ke Gter e S b Ul BPBES Bl generating agents,
hy aindex wharhhahastte berdetenafmed iefseciaflent ost at i n, porfi ner,

al desl euci ne, bexarotene, tretinoin; antiandrogenes,

and antioestrogenes; antiarrythmcs, especially

anti agr i f ' [ ] .
ahi il SfeTgRl achéing adchlSEnATbEEHhANT 57 utha bkt periods,
aj mal i nm, acpordpme! withnihietdafinitiah dor dbtdcapmpemiddstafratfewtsegonds up to
antiarrhythmc f the lidocaine type, e.g.,

| i docai Pxﬁﬁﬁf?a?ﬁ%e, phenyt oi ne, t ocai ni de;

ant i ay)r Wyehel Sena0beddrafig dgefis sBould be PEPRMERR RBort periods, in
flecainide (acetate); antiarrhythmcs of Cass I

bet a- r etesptdgnes With dheededinitidudrare Balsyoiool monsnol ol |

ey 57 o Rhes TEEREG Slve HRERh R nERBRIRE v

ant i ar r fyebliaheswith tHa desinitlow b X erodttstahaz&iper;ver apami |,
gal l opani|; other antiarrhythm cs |ike adenosine,

or Ci &5’ ewhethersignah penerdRieRsEIE berpersiangpibny i frable for at least 12
stiml ati . il ) . :

Vascul o CEnast ISSEF. PREREEY b pint BatTRGR O Bobl-ffaradble
Fi br obl mgtla owmt h Factor (bFGF), non-viral DNA, vira
DNA, endothelial growth factors: FG--1, FG--2, VEG-
TGF; anti bodi es, nonocl onal anti bodi es, anticaline;

st eiRHee|determbReeh betHere B EPRBULIRTes GRldes whiER® has to be

di gitalisglycosides |ike acetyl di goxi ne/ netil di goxine,
di gqtqrnuqu, espeqgdhicn; heart gl ycosides |ike quabaine,
proscillaridine; antihypertension drugs |ike

central functi oning anti adrenal energy substances,

e.g., centrally active anti adrenergi c substances,

e.g., nethyl dopa, imdazoline receptor-agonists;

cal ci um channel bl ockers of the di hydropyridi ne type

i ke nifedi pine, nitrendi pine; ACE-inhibitors:

qui naprilate, cilazapril, mnoexipril, trandol april
spirapril, imdapril, trandol april; angiotensin-II-

ant agoni sts: candesartane cilexetil, val sartane,

e e - e




especially |ike adrenal and dopam nergic especially
adrenergi c and dopam nergi c substances |ike

waololwabessine, epi nephrine, etilefpn, norfenefriPCT/BP1005/013732
epi nephrine, oxilofrin, dopam ne, m dodrin, pholedrin,
ameziniumretil; and partial adrenoceptor agonists |ike
di hydroergotam ne; fibronectipe, polylysine, ethylene
vinyl acetate, inflammatory cytokines like: TGFb,
PDGF, VEGF, bFG-, TNFa, NG, GMCSF, |G--a, IL-1I,
IL-8, IL-6, Gowh Hornone; as well as adhesive
subst ances |i ke cyanoacryl ates, beryllium silica; and
grow h factors |ike erythropoietin, hornones |ike
corticotropine, gonadotropine, somatropin,
thyr ohr %héhr}hog ‘?y 15%r t?élsfe&] or‘iﬁreer é)rllcﬁr CRtE de @Y etﬂod for
cetrorelix, Corticore Feup Orers i, Frlpfore
gonador ekample gatib dreptid methioge fel X -hay, MR Barel ﬂldbrescence based
goserelin, as well as regulating peptides |ike
sonatosP%ﬂhqq& octreotide; bone and cartil age
sti a

5 (BIVPS ), nggler{gl cgﬂtl 't1$§§’r1é>&¥)ép tr‘]eg/ﬁrﬁl?gﬁ/gﬁﬂﬁ{n'eﬁ afid %Sé Bilable, for
rec o nbi eeamhplb theenonibiiftidn (otf bslidag o andapasrprhagrdno m@melsgeneratmg
(e.g., rls?dronate pam dronat e, ibandronate,
zoledroﬁ$%1%0|d clodronin acid, etidronic acid,
al endy OBihfchaRb hlitibs hidd6 BObRoseR ifdomibihates Wes tHer)%utlc signal-
di sodi unf I uor ophosphat e, sodi um fl uoride; calcitonin,
dlhydrogaKMVm@w@emé% gromﬁh factors and cytoki nes i ke

E Pl.at el et -Derived & owh
0 P T U ok steRel bl Bl B Mgt Sn e
Tr ame‘rm 1@&%& helfirel d¥feebunlder & -vwiich ddpagiaf PtobdWktermined:
Gowt h Factor a (TG--a), Erythrop0|et|n Epo) ,
I nsulin-Li ke Gowh Factor-I (IGF 1), Insulin-Like

IGL?\évtr eg@?{#%;m%r}\a]_%%m:nﬁg %e# Ef)ulﬁg)% Fﬁs]eg)(ekbfuglxely for

‘ Interleukmmmﬁoﬂbiﬂﬁkpnaumnmnmﬁaﬂmxmﬁmfactor a (TNF a),
Tunor gkﬁgls Factor-b (TNF-Db), Interferon
BF

15 ) orw ¥ $1gnak; @epec{éttngg. gge(l@gr%so erﬁglﬁmf[oé the control ogi)the
chemt aghdgd Glifé npihhiRbi RldaRlal 34VigR! ﬂiéxgﬂlpfcﬁ%\%ve} not
hi stam ne, fibrin or brinogen, enddthelin-1
angi ot en)slhmswdly, foolblbé‘tgmblebnmhmts fopletast the course of the
methyls&%f%131 nethotrexate carbon tetrachl oride,
t hi oace °and ethanol; further silver(ions),
titanj UGhBtiheX ol ehe sigHal- Qé&trétﬁl% aBfks dRELusiv a1k e6d invelsctioh 16€ the
especially /3-lactamanti biotics, e.qg.

20 / 3- | act anpleetakle madidal devieasivath the herderikg tiswies would be detected,
peni ci | n 0 h
Cpen ci (R ORE ek RoShel 8O ERP TRl imF P iphffgmetory

am nOpefHaemcbdsnﬂ&ld ifeeded1® ¥t €drhinuRicatd@Phredundings of an implant;
bacanmpicillin; acylam no penicillins Iike nezlocillin,
pi perBcMhpthe fog élrg%lx%ﬁﬁélﬁlpég PEGSexClUspiFlY B peersies aidifiges
cef azol Efﬂ)ulc?@é '11931 eSElctt tﬂ) 8O- Eﬁfeﬁ%bﬁmneﬁ?&ﬁ&h&ﬂe medical
cefadroxi |, exin, Tora

25 cefur oxdm«eewlth dnxgeddluvbnytfenctlmeﬁmdxsfwmmpﬁ hbwever not
aztreonam ertapenem .ne ct ama

/ 3-1
i b ¢ BT BTG HER ST el Y (ABGRY tef combined

tetrac yﬁFﬁ:ﬂ%%néﬂaﬁﬁg SRORWCAOBILIMEL with HREAEhtid Epents;
tetracycli chl ortetracycli ne, oxytetracycllne

am nogl ycosi des |i ke gentam cin, neonycin,
streptomyci n, tobranycin, am kacin, netilmcin,

par ononyci n, franycetin, spectinonycin; macrolide
antibiotics |like azithromycin, clarithronycin,
erythromycin, roxithronycin, spiranycin, josamycin
i ncosam des |ike clindanmycin, |inconycin, gyrase
inhibitors |like fluorochinolone |Iike ciprofloxacin,
of | oxaci n, noxifl oxacin, norfloxacin, gatifloxacin,
enoxaci n, fleroxacin, |evofloxacin; chinolones |ike
pi pem de aci d; sulfonan1des trinethoprim

N L L T T 'L



rifabutin, dapson, fusidinic acid, fosfonycin,
nifuratel, telithronycin, fusafungine, fosfonycine,

w@enwbaededi ndi i set hi onate, rifanpicin, tauroli dPEEEEP2005/013732

at ovaquon, linezolid; virustatics |ike acyclovir,
gancycl ovir, fantyclovir, foscarnet,

i nosi ne- (di mepranol - 4-acet am dobenzoate),

val gancycl ovi r, vaIacycIoviT?ltidofovir, bri vudi ne;
antiretroviral active substances (nucleoside anal ogous
reverse transcriptase inhibitors und derivatives) |ike
| am vudi ne, zal citabine, didanosine, zidovudine,

tenof ovir, stavudi ne, abacavire; non-nucl eoside

anal Qg Swhﬁlvi@fs‘ighal bane&ingigese havifg At fe@dtDnaBPHRITaNdtions named
i ndi navi r, saquinavir, lopinavir, ritonavir,

nel fi nawider ajtheavghdl) fgether wathiat jaast ong furalherr p plurality of the
oselta 4 wel | as

o b £+ aploRn BTN Boudld HifiadetfiARall | 5o
therapeutlcally active substances can be selected from
m croor gani sns, pl.ant or anlnal cells |ncl din human

cein| agoglanss itk (P RYSEHOR HiF YiOeL1iEs Ml ef fiposition or
@ﬂmhﬁﬁiﬂtoﬁﬁh&aﬁta@fe rﬁE(Q@zﬂ'd%%‘éesc@tj df2ol, oflérﬁsc'b'ﬁ%lplantable
rerera S, g

especially preferred
h emedioala@wrcem for dlﬁamhdgmamooebctcsdmg t¢ thesoesntioniis to be chosen from

t [ d I o .

T B aEle o e e B P e et fRE e Blseratprilg The
St aml&:%ﬁtﬁe cRRpI¥RIN FFRbMSirdGoNBAl follswRhe 885t & thé Sighsl-
of differentiated primary cells or arbitrary m xtures

10 t heganetsting purpose pred @frtbe &mctien of sigrsdrgengrpides egentseor conversely the

15

pr efenr %rqer%t?n%ﬁc'ggnps d%hea%r]]i)rg%%%dn Ifozrgld Ce%ung'tl q{ofttgec' %ﬁed

e apeu are no
aI ﬂhetfeﬁdl df}anmmmbﬂe @ediealtdeeiB ol Ggilear wulElp%Mkmm the art

AGENTS I n accordance with the invention various sig

gethat the mugeried ehrice prgferisd has ipdhreanads %%O@azﬂnwdhmw?%? S use and
bi [ iof I
e Pt i icaeh o W IO meftal oSl M L PR primary
f LﬁmlanssoNa{/erﬂmldsstmfa ab tlmrfellbwmgexdltmztdf chach fatdmamproved
Ther ble to |ink any deS|red di fferent
R R RN iR e U S ERERTTS G ¢ hat
conplex S|gnal generating agents conbine different
signal generating properties in a conjugate. Al so such
C oﬁljlmlgramdm@fgmalangmn@rlalsufwgcmngéeﬂe or pawahm&pqumaldf yignal-
utic

o B tfipk Jb6, R S50 AR S0l i Rp s crightished

20 t he conjugat ed conpl ex. Therefore, in accordance with

25

the invention, bifunctional signal generating agents
consiast whether the grtariagismesrafachiedhr Ateannef thempl siaring
agent h d e

for ex \6}:&,96 gv&l\e I%Eenr {% l?%%{')% + gfaéqgrfa@g%ﬂ]%atﬂ{gorﬂgtrehhﬁﬁto the
par amagingilart negexis (faﬂﬁedch& bsfogned dlgmgehamanmfawrd;reans
of MRl and a coupl ed fluor scence nmarker_ as discl osed

for &xanpeiber towastihisgay acarre Py gropay AfagA Folamd a

di anag I | oS

agent oz Ooash BHERPUR é‘%%?%%f&%%h%’? 8 BaPygegRic o me
f ur t heringfilars magris isgraatiedgmn eftat the gnangfntuse wherginsal penst one open-
par amagneti c or rro neti c and X-ray contrast
corrpone?ﬁrgn?éerﬁllaé’fsro@g%gqer?r@egt Patent 5, 346, 690, or a
par amagnetic and i odated conponent conposite agent for

MRl and X-rays, as disclosed in U S Patent 5,242, 683;
the references are herewith incorporated in accordance
with the invention. In accordance with the invention

bi functi onal signal generating agents al so consi st of

a signal generating agent and a therapeutically active
substance or of a signal generating agent and a

targeting group. Exanples for conbined

si gnal - produci ng agents with therapeutically active
substances are dlsclosed |n U S. Patent 6,207, 133,

~ a2 a2 AN NN o ~ a2 a2 A PN A=A A



with targeting groups are disclosed in U S. Patent
6, 232, 295, CN 1224622, WD 99/20312, WO 04/071536, U.S.

w@e2106/069667 207, 133, WO 97/ 36619, U.S. Patent 6, BEREBRB3/013732
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WO 03/01 1115, WO 04/080483 and ot hers and

i ncorporated herewith by reference explicitly
Trifunctional signal generatinhg agents conprise in
accordance with the inventionat |east one signa
generating conponent and a further signal generating
conmponent or a therapeutically active conponent or a
targeting group and a further signal generating
conmponent or a therapeutically active agent or a

t ar ged i whetherotp mabdtal isfroftifiodnrad by ngsaas o@cﬂi&ﬁﬁ@ﬂ progesses
agents can be correspondingly selected from

tri f uncritbowithamghsiresyeviistaterd i adegiadatianion Qa‘é‘lal fegardation of
one oth |

Especi a Fnﬁ%#? QQ%FQ%‘gge ﬁ%ﬁ%ﬁe%ﬁ%%ﬁ%;ﬂB&h&fﬁﬁh ¥herein the
08/ 690, ﬁllf%,rati‘mmﬁsignaf genetdtinog ahateonal mtb themerplant matrix is carried out

si gnal - eratin ents .are manufactured in
principgﬁﬁmﬂﬂéwg ﬁq%HPQ“#QnQYpI|C|tIy i ncor por at ed.

The By, whéthePRE nfiral fsURSirRA@ed By atdhs SEHRAALI Pebcesses
agent$ can be present corresponding to the prior art
entirel wltbmutﬁmrmamtre,%s ashiclolead éna ﬂggrmatmtor parvial degradation of
bonded nacr.onol ec S Q.

encapsu e GRS 1§ Smey D Shs A Yigrgion of

or bounggfMaheBiihymalkripRliNORRS ImiRHt rﬁa:tioiﬁhmhlélbdﬂd fter the
substituents in the formof functional gg in

accor damesufaptbre, whereyy atdeashpie epea-RoseprR la{ YerHaust be present;

i ndi vjd

i ng) AR EORICERRg ol PENORET phtb FEER SeBihbe

be | i nkedtevial Wheaimha thidugh djli bl‘ ecddsiredcorbyina@nshatofare possible;
linker. Prior art |linkers have been descri bed nany

times, for exanple honmo or heterofunctional |inkers as
dei’ﬁé Pl%@féldnrbfp g[a‘ﬁ?s @%&1@!6 ;%gnﬁpﬁlcﬁﬁfo?a{tfag%?sgnal generating
tec section on cross-| ers, pages

( 18h)s, asarvdaiimg; ovhpoaimitdds tuelveewtatbhsll:tyl ref erence.

Preferred |Iinkers include, however not exclusively,

al kyl groups including substituted al kyl groups and

al kylf) owaetpsr the thatihgtie haak RBueddBinGears kP tHermBRdifteBhK¥locesses,
groups esters, amides, amnes, epoxy groups, nucleic

acid, pelesma @raﬂﬂﬁ,yﬁlpéﬁ@’l@ Iy@tbpds lstge vbEgin the integration of signal-
S.UCC! ni rrén%}[atm a{tgnacfs ﬁj1¥o the% c%ﬁ 1 %%ﬁ %Xpﬁef&re or. durmg the
nitril ob? i 5cera groups &nd E%ﬁ derrvati

In acco&ﬁﬂmﬁanmath the i nvention, nono, bi, tri or

mul tifunctional signal generating agents can be |inked

non- ¢3vyhethen the e?atﬁl@rlf F‘&PPS?CWFed&iﬁﬁF*’é’tsé’If jheemebtigAting processes,
be enc Nywh

have aagﬁghng%lgrrgylgg %hﬁ&ln{geﬁlgggﬂn r%h{C pref g{r@% %Eﬁtl&?&c signal
to 200 genera&mgemtahdlsympr ik epatacg i camied Out aft? Shexmanufhaure,

size of icelles is | thout being tied to an
st abl | EHEG HEGHYEsen bn Hlante PR nunber of

hydr cm h@BLheRE Ot QP Riaht Gc@FQAURSmeAR offeﬁermeblgﬁamges or
wei ght of the signal” generating agents used an

aggr egatheonalhuwhich leafs t(?aqd@wtlgo buparbakdaghaslatior o beignal-
as. monof i EdR s HERe SRBuPYMn Fra B ERR R
preferred, in order to achleve encapsul ati on of the

si gnal generating agents. The hydrophobi ¢ nucl eus of
the mcelles hereby contains a multiplicity of

hydr ophobi ¢ groups, preferably between 1 and 200
according to the desired setting of the mcelle size.
Si gnal generating agents, targeting groups of the

t herapeutic agents can in accordance with the

i nvention also be present in the mcelles to be

provi ded partially linked covalently with each other.
Hydr ophobi ¢ groups preferably conprise hydrocarbon



G yceryl esters such as phosphati dyl ethanol am ne,
phosphati dyl cholines, or polyglycolides,

w@eloglessti des, pol yrmet hacryl ate, pol yvi nyl but yPet/hr1005/013732
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pol ystyrene, pol ycycl opent adi enyl net hyl nor bor nene,

pol yet hyl enepr opyl ene, pol yet hyl ene, polyi sobutyl ene,

pol ysi | oxane. Further for the encapsulation in

m cel |l es hydrophilic ponnET§3tan al so be sel ected,
especially preferred pol ystyrene sulfonic acid, poly-

N-al kyl vi nyl pyri di ni um hal i des, poly(neth)acrylic

aci d, polyam no acids, poly-Nvinylpyrrolidone,

pol yhydr oxyet hyl net hacryl ate, pol yvinyl ether,

pol yet hintepRgiodl of Gpinal- Rdlebibding Mydt@ 1 irdX iibeoating is carried out before
pol ysaccharides |ike agarose, dextran, starch,
ceIIuId@éﬁ“ﬁﬁﬁh%@@?u%ﬁyﬁbpectin, or pol yet hyl ene

glyc I 17 f LT : :

e ot , PheE e SR P BBl B B e A s without
Fur t her themal e mseno vhivhdeaisho bidegradatiopdnr gpitial degradation of

pol yners can al so be used or such |ipid-paql r .
conpountiEnaBENGH e agentsgn 15 GRS PRIISE PPV BRiTmshgrein the
the pol ymBfarios df §%ﬂaﬁ§€?ﬂefh?i?\% Sthi@fl i MR ERAPRI AR out after

wher ei n hydrophilic as we as hydrophobi c polynmers or
any destheetnofactuie;es t hereof as 2-, 3- or nulti-block

copol.yrmers, can be sel.ected. .Such si eneratin .
coon sl "Ehnf e dpad Sifi 3 Foun el antr e AR RerSfinje materia,
Conmponewhérema tﬂ@@%ﬂ D¢ bhpaeided @8mbinati by of théth lafe possible.
linkers are attached at any desiredpositions of the
mcelle, preferably am no, thiol, carboxyl, hydroxyl,
sugCi.ni m dyl | ei 7 {0t ] a - -

o i P e on ol i oy ® Ty PN Biptanss e cpating of
t hiie frbplant @ pkefériéd Meiccordheuligsthe ineatipe hds oatity @ be selected

bonded chem cally coval ent or non-coval ent. Here, ,
eshemidgeradaie o1 Bep-degradablematerals sybereindhs mgp@ioption of signal-

pept : . . . : _
o1 BRe BTl AT MR R iR PR A duing or
ar gtgpmeefactus. The peesohiskilllediin thenrtaao celdetfoen wny fesitee coating
invention, nmona-, bji-, tri-, or nmultj. fungtional .

51 BRZP( ERSFAPRAIgE Lyt peor ot ThEpa) santing MEhogs peesyifaye the

Of cHoRIFRI R @11 G SMBleRiEra) ééﬂe%ﬁl%a 8ht§ NG tHEHEAIGNSRO®S 18& spray-
and |iposones,” are provided. Preferred micro spheres

i nccating, zp-gbatingltOdlawrpnaie qhoesedirerh laynyiplitiysepossiblmsorts of

bi oconpat i bl.e, synt heti ¢ pol yner copol,yner.s, whi gh
comepapt anding s bmafios s diire) flgisemiabgieSifgg A chdsen,
Pr @&tR blodegRi ANOtyyER6 T Coalih &Cate 8§esially ptdferrdd) fop¥dngple

pol yneri zabl e substances: acryljc acid, nethacrylic
aclogmulatedyyigheelimnges, are fstyhated, sighed as guxigresarhersin the signal-

et | , | . . . . .

2. RGESDY o BRI R SHBRE sugpensions, emulsiops, dispersions
gl yevedercaraicsimjlad, epad Wih sigaalpgenbadhgagentacivaleatln linked polymer
cyanoacryl at e, bi sphenol -A, epichlorhydrin, . ) )
hy Pawam?vff&ﬁw ferredsgn ﬁi&rﬁg‘?b??ﬁ%‘f’ﬂ@F%‘i“i’%&‘a’f‘r‘é‘?tlonal’ tri-
et KLESI OdhaRi-ABERYa® R8ndlgehating agents, most preferably combined
hydr oxyal kyl met hacryl at €, substituted acryl amde,

N-with st lieaay e theedpieniee ggeati de, N-vi nyl - 2- pyrrol i done,
2,4-pent adi ene-1-0l, vinyl acetate, acrylonitrile,
styrene, pam nostyrene, p-am nobenzyl styrene, sodi um
styrenesul fonate, sodium 2- sul foxyet hyl met hacryl at e,
vinyl pyridine, am noethyl nethacryl ate, 2-

nmet hacr yl oyl oxytri nmet hyl ammoni um chl ori de, al so

pol yvi nyl i dene, or pol yfunctional cross-I|inked

nmononers such as for exanple N, N

- met hyl ene- bi sacryl am de, ethylene glyco

di net hacryl at,

2, 2" - (p-phenyl enedi oxy) - di et hyl di met hacryl at e,

di vi nyl benzene, triallylam ne or

nmet hyl ene- bi s- (4- phenyl i socyanate), and the |ike or



desired m xtures thereof. Preferred copolyners include
anong ot hers pol yvinylidene polyacrylonitrile,

w@eiogweasyt | dene pol yacrylonitrile PCT/EP2005/013732
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15

pol ymet hyl met hacryl ate, or pol ystyrene

pol yacrylonitrile and the Iike or their derivatives or
any m xtures thereof. Methods for the manufacture of
such micro spheres are for e¥hnpl e di sclosed in Garner
et al., U S Patent 4,179,546, Garner, U S. Patent

3, 945, 956, Cohrs et aI., U S. Patent 4,108,806, Japan
Kokai Tokkyo Koho 62 286534, British Patent 1,044, 680,
Kenaga et al., U S. Patent 3,293,1 14, Morehouse et

al 1, fdrtRer ;PI@E:?I@H e?hbﬁ@ﬂneﬁ?ﬁre Bl dn@ibto ddvice orfPatteRdreof, e.g. a
3,479,81 1, Walters et al., U S Patent 3,488, 714,
I\/b¢C@h0£1 on tie deyice, camigisepaperous Nagrilone, wisgheyetear s |

4, SR gl detaPBdperaAR e bR ingorgorisg € 3R agigptared
U otwBa e farticl 2 On 412 embbdifieawit izprefer@t to sdlkcbat Eastt one

No. 4,898, 734, Lencki et al. U S. Patent 4,822,534,
Hefrhbtagelétcaﬁy activg agentpihptesan bg sqaked into the | bydechiiques known

U.

5, B1a0 a3t P RprARTRE Ytk B hiopgrh P gPr o o

Pr gﬁe}&ﬂa&mh A/ﬂierapzﬂucaﬂbaptﬁm egen@commlmil@ solppon ﬁ%-sﬁld@quent
(Marcel Dekk nc, 1984), Chang et a
CaW&WPQﬁ“@“8$}$ gHF%ﬁV’%ﬁHXPharnacology, Vol 44, pp.
115-129 (1966), and Chang, Science, Vol. 146, pp.

524-525 (1964), and others and are conpletely . o
i nboe pecidicembodimert @igamle@nh@tiewagwtt’i arepeudeainoraystihorganic,
the invention. .ln accordance wt

pi STERRF OB RGNS PUARE CORATES SPRFRLAY GEFISEY T QYIRFLe terals.

NOAeRAYALEIMPIO PofSUTRbEIRIs Yndvaat fdttextiubively, edrecoifiiBe ceramic
avai lable in Ilposones partially or. It Is%gfeferred

toorclhgtglebﬁe@maltﬂtﬂlsgM@Qiﬁnbﬂle%ﬁﬁa@rﬂ]i@ kerbiedagrastable, for sxaaple,
as’h ve?ggt &L sgf'eﬂ/e }r{]hsy’dtr"&ﬁagﬁ{l oY Qﬁﬁo%se&tdeﬂ()atwes or similar,
ents, presen

-generatl as non

mJJnt defgtb[dﬁbleﬂﬂ@élaﬁgﬁédl& nagpetardhe iltegrkedhesietitherently si gnal-
pol ymers. A general overV|em10f met hods in this
cog\eﬁ@&tinsﬁnat%rl%l%wé ofis g ArePeRUns 6T S §HeTAH dha page modality

tlg\pstregg{hgﬁg g o1 of F1e 1919%9 f&ﬁﬁné eRd1 P cﬁlte%‘ij Bei e/ rRY¥pecially

erence genera si gnal - generati ng
ag_pnefesredamherﬁlmdahxaa;rphmpullaﬂy lsignklegenaiating pgd:rysrmes;hosen from

boHRIOPY IS iR RTe Rl fds Ptitiste et S ke uptble signal-

20t hge&%tmg%@eﬁg MBLWTRls proréhrbd B ﬁ@bﬁ@tp@ﬁ)us ReAtHEE Tonasignal-

25

to be understood, as conmpounds which contain at | east
t \A@erwratmlgragents,dbr exsntpde bifinoh em@slt%mfr@nnpydpgrﬁﬂ@ﬂe 20}

At | east ane part g It

CO ?gé'il(#llg)? 1}‘118rg8p1c 01‘8}‘% olrtn)]/lxg? lnfOLgél(l:'l I% 1C Cgllill OH&S Wlt
al pemepyRIvVRIRt fhraidhitd- beniidie- Iﬁ(btgl‘i@ls-;geﬂeé@fdrﬁhg oa@em metal-
In a fem1enbod|nents coupling groups are used in orde
t obased RanqpartipdssoRegradable Bupjpes Brs REpfeFRDIyprovided with degradable
Si [ I
ar SORARREARhs Db eraby Tk uBu iy mller, WiRhShave the
Pr einey sresimfled gtrshogen deglraddison tImnmE\Tehe coatingsofalongiovalsydegradable
functlonallzed | ike am no .styrene : .
£ URGRIPORG 1 26ePr e P Y SpBT A R R PRaLerred, s signp!
po%ééﬁ?zftﬁm%ﬁ@ulﬁ%éfﬁl@ﬂﬂﬁll@%eqﬁx 4R Yedkyaid the cafédd Sn@dmical

as poly-L-am no acid r?or exanpl e pol yl ysi ne,
and pol yners which contain |lysine or other suitable
am no acids. O her useful polyam no acids are
pol ygl utam c aci ds, polyaspartic acid, copolyners of
| ysine and gl utam ne or aspartic acid, copolyners of
| ysine with al anine, tyrosine, phenyl al ani ne, serine,
trypt ophan and/or proline. The pol yners used can
principally be selected fromfunctionalized or
nonfunctlonallzed polyners I|ke for exanple homever

............... . . 1 .



conmponents used for producing the materials, for
exanpl e coupling agents like silanes, surfactants or

wo 2dob®6%77 | | ke organic or inorganic fillers. |PCDRE2005/013732
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enbodi nent the polynmer is selected from pol yacryl ates
i ke pol ynethacryl ate, or fron1unsaturated pol yesters,
from saturated pol yesters, ol yolefin (for exanple
pol yet hyl ene, polypropylene' ol ybut yl ene, and
simlar), an alkyd resin, an epoxypolyner, a

pol yam de, a polyi m de, polyetherinide, a

pol yam dei m de, a pol yesterimde, a

pol yest er am dei m de, pol yuret hanes, pol ycarbonates,

POloYstion! € SomiRf kR invBBlel i BotlrR&tid® with the course and therapy
pol ysilicone, polyacetal, cellul ose acetates,

potopiriohgf the degedation, ofpaigyafimgt apg galeam@gacn%wp,tmqurroundmg
al tlcl:s%hOI EOWQ\%:¥13%)JCRER% hM&hﬁl@W ?tlﬁg cﬁ{h%é &orous and degradable

“hersu ones, poI ones
pQWﬁMﬁfs%ﬁ&ﬁéﬁ@Imé&ﬁed p.&hkly at hﬁtekﬁl Eﬁé&(ﬁtannﬂﬁ)amnent of the
pol ybenzi m dazol es, pol ybenzoxazol es,

polmpé@ﬁ Fangitign selatave thSIl%/’FlPi?BPBESP%ﬁ%lf signal-generating agents are
&?S&Yéa‘%ﬂ%ﬂh Matd?l é’@ﬁ%&sﬁ\@% for exa n?le with biodegradable

cyan oest er-po yners, copolyners two or nore of

t Inm;ﬂamahledstemsl,dvhihleccblhméﬁe liib@lgta@iapblpplmm@s such asiPLA,

glalygclf cu aLgeﬂ)C{ {&I flg y.’ng? 8@ 1 ?%g[ap%glg?{,(ﬁry{srglg Sr%rv%feé if ?drelgn
peﬁﬂ)@tﬁﬁé’és ke %ha@tﬂﬂofo@ﬁ:ail k&iveEuBAM RS aRfenfiNb YAC S dhall @Berating

are pol yi sobor nyl acr Iate pol yi sobor nyl net hacryl at e,
DW%UMW@I letllhp aatsmyet gﬂpgmally preferred provided in the form of

p O?(étlﬁéﬁi%w ;2::[} * a%{e ya[t%ttgglge tcpe\éfrgoe {o%ngcﬂrgi‘le?ato?y as

p%lﬁc&nm&ﬂ@%%bﬁﬁﬂyleaq{pbh@h@ i@l \¢s, dnicro spheres, etc. are embedded
phenoxyet hyl met | at e
poqnw.egragplp,ly PBIYIYAr ﬁ%péq;lbq pyeferred are coatings, which have radiopaque

% %n im?ﬁ)ﬁ’%{egt%ﬁngxl nal yt) a{[{git t}go %ﬁcycgu ea)l( 35/1 gg%lr%/erneratmg agents,

pod:s)odmly}@pmfmfeﬁemﬂ thesaptitid aentgl at e,
pol y- 2- (N, N-di et hyl am no) et hyl et hacryl at e,
poly dinethylaninoeopentylacrylate pol y- capr ol act one

{nn‘?g&}g?‘ Wkﬁ lhﬁ)ﬁn%rare te ared from biocompatible, essentially
ury acryl ate, poly(ethyl ene

gI weto)mahhtabal;dyat\ehlcp ateydngraged by awiads efaprrosion, for example,

o B SRRl RobGRUPRE: HnPscdaon phryRaps mategas

Camekagem&dy a6ekc sﬂbﬁances are released during the decomposition of these
2, 2- bi s(4- et hacryl oxyphenyl ) pr opane,

1 Qﬂiﬂmt&ﬁb@ﬁ opdy, @@pynramenonalln ip @eeadaTice Mdihahe {vantion, do
T FRBRE RN T PRt RliPe ingregien. 1o

decanedloldlnethacrylate d|ethyleneglycoldiacrylate
I I I I
‘Ebfqggyn %2%%5%@81 gh@mw}é ?ta%gwsavré or zine alloy based implant or part of

tr n il tself the th tically active
AL Y8 e ity i
1, ﬁgelnsxhmdsa)hdh@hmmracbt@,nimdongartigm,ghygmbidhalonyIilatléerated by

pol h.Ie eql.ycol di t ylate tri l.ene col di
R R R R
2 RrRih§bflof H2, hydroxyl apatite and magnesium ions. In these embodiments, the
(2 hydr oxy- 3- met hacr yl oxypr opoxy) phenyl ] pr opane,
bi s(2- met hacryl oxyet hyl ) N, N 1, 9- nonyl enebi scar bamat e,
| ~- cycl ohexanedi net hanol di net hacryl ate, and diacrylic
uret hane oligoners. Exanples of triacrylates, which
can be used for the manufacture of polyacrylates are
preferably
tris(2-hydroxyethyl)isocyanuratetrirnethacryl ate,
tris(2- hydroxyethyl)isocyanuratetriacryl ate,
trlnethylolpropanetrlnethacrylate

o,



styrene, vinyl-naphthal ene or vinylphthalimde. To the

particularly preferred nethacryl am de derivates bel ong
wok@bkyde7nr N-al kyl ene-substituted or unsubstipct/ge2005/013732

(meth)acryl am de, like for exanple acryl am de,

met hacryl am de, Nmet hacryl am de,

N- et hyl met hacryl am de, N-ethyl acryl am de,

N, Ndi et hyl acryl am de, N, N-df t hyl net hacryl am de,

N, N- di et hyl acryl am de, Net hyl net hacryl am de,

N-net hyl - N-et hyl acryl am de, N-isopropyl acryl am de,

N- npropyl acryl am de, N-isopropyl nethacryl am de,

N- n- propyl met hacryl am de, Nacryl oyl oyl pyrroli di ne,

N- feRiabagddydvan bty ¢t rhalinesiumNoaCand tay Firtagoh df Rgdroxyl apatite

Nmet hacr yl oyl pi peri di ne, N-acryl oyl hexahydr oazepi ne,

N- BavieyiJ gigsf eﬁéweﬂém@wnmﬂtqﬁgr yl oyl no f holine. O her

useful polyners in accordance with the invention are

unsaturated and saturated polyesters, particularly

al Breférasly utle igplahtorpartabérast comtpeispothy @sigaesumand/or zinc in the

contain polyneric chains,_ a various nunb

er of .

5 s atmRlgtteanyrcHpB pRisra! Hralasy i eqaH3E dRHe IRy Bigdially or fully
Fu&;alﬁﬁg AR art $HhRagnéfiuihandAR AR J4sEdeAnBARRY Spolymeric
ol rgoners or polyners; especially those which contain
onmauix & opharcatitgmaterialxiln drese embedimeatséhaeprabinativat ofc,

aromati c.or, m xed aliphatic-arqmatic | ecul a 1
ot PaEpgptiselly gpiveand sin Ding sgn et iyRe pipplant material i
al fdRatuied 1B the ¥isd Spthé BiRakIlifg 854t VIHbE Zn bk b Ro@ipoMért BOtHe alloy
substituent's |ike hal ogens, ester groups, ether
10 gr vesbisor as @lpromdtlee igmdansor asialpe e cgatdigps, nitro
groups or phosphate groups or any conbi nations
t hereof. Especially preferred are epoxy resins of the
gl K6d fliytheepeferreti X providy suekk anplasts wiithibicdegradabrkysi grat-hererating
groups of bi sphenol-A. Especially preferred noreover .

ar eaiREh GSrESHLly Prelsaed. afboyehmos prdusively, with signal-generating
tetsaal woldvddhRamdaad i into degradable pol

£ b, YBLCA AT MBARPY REDAAY fplo degradable polymers as
15 t r haylopartidies ainitioforasudilipaswndshmiicrospheresy reacrospheres, encapsulated in

phenol - derivati zed epgoxy resins like for ex I o
bi SRR e EEyor bEBMELco T 4B Ve g5 TY Bigsried as bi-
bi SPRERPncHORRhal-E&1ePingRBEMS) espRYA YKo WwBRX Yiof 8&13Ssely,
cresol -novol ak epoxy resins or resorcinol epoxy _

r ewigather with at least ong thesqpontjc agest. dirthip itag pesiferred to provide such

hal ogenat ed .epoxy [ esi ns lyci dyl et her I rJ

oRRORS N ey B R s P Y RERBoSle 8PS Fana
20 9! ¥&i vk el drenslogs, opBespddss fatidieih dahatdsoddavakisle, pesdrilsly

and resorcinol digyl cidylethers, as well as other epoxy

r eBiodegradable) sigpak gragrating Beents phnasamophoyg pargsles ats incorporated
in r ; i . i citl Vo
SRR LRSS g v

r esigfidleqekating hgeatse yabath esmbinetlj iatvattle abldme spacas of the porous

particular m xtures of two or a plurality of epox
r cURRHES Adip: HlosHy peterss desra b%‘emr%%cqm%% %‘fﬂmgmoyphous
25 €O @1%9[:;?11' %Tabvﬁl@@ﬁv@lﬂcﬁ RR%¥IeE R iffdth &bRA-JeRslif€agents, wherein

- CI 0SS- l'e and cycl oaliphatic resins. Preferred
potherieilewapeacealo§ sughcligmhetesating oo otirgs car be charged

o Pl B T g B F5 R B85

(pol ycaprol actam, nylon 6/6

( pol yhexanet hyl eneadi pam de), nylon 6/10, nylon6/12,
nyl on 6/ T (pol yhexanet hyl ene terephthal am de), nylon 7
(pol yenant ham de), nylon 8 (polycapryllactam, nylon 9
(pol ypel argonani de), nylon 10, nylon 11, nylon 12,
nyl on 55, nylon XD6 (poly neta-xylyl ene adi pam de),
nylon 6/1 , polyal anine. Further polynmers, however not
restricted thereto which are preferably enpl oyed are
pol yi m des, pol yetherim des, pol yam dei m des,

pol yesteri m des, polyesteram deimdes. In a specific

o o o o



pol yacetyl ene either as nononmers, oligoners or
polyners, in any conbination and m xtures with other
Woweness37 ol i goners or pol yners or copol yner spOf/EP1ves/ 013732

nononer s naned above. Especially preferred contain one

or a plurality of organic, for exanple al kyl or aryl

radicals or simlar, or inorganic radicals, such as

for exanple silicon or germaniumor the |like, or any

m xtures there from Preferred are conducting or sem

conducting polynmers with resistivities between 1012

and 10s Ohmcm It can be especially preferred to

choose such polynmers in which conplexed netal salts

ar degradabls enadingholosigral sareyatiig agenls grepassibls, pesferably made of
[ .t rogen, oxygen, sulfur or

ha?%%é%ﬁ%?&%ﬁsapﬁgg%ggﬁﬁghblegbonds g? trlple bonds,

and ot hers which are suitable for conplex formtion.

For. exanpl e, w thout restrlctlng selectlon t he of
6

sufPalbe s ?)‘613 9ﬁ§s§nttaﬂép@{1@or(&s A4 spaspidally nap-degradable implants, in
po

5 BT AL OE R (RO RS oA R BB RN CR 1R et as a partof
mstlal préairsod esmpodntafor QeGhplanCuBteial. G:ﬁtbleﬁnalmais are selected

eBr Fel
E’Z lmPE’P{ Yé?té}res%ﬂnieép% H@@&E‘Ezﬁxk%‘}fza” 1?3( QE‘?IStf%%“S of the
metighal eld&x%ﬂﬁ% 8Sontd"RE @&ef@&&p FBAea-bIRAnplAl aRtek s%nal-
net al ospha net al oxal ates, LiBF4, and H4Fe(
an geltemtmgu agentsaret prefermed eflmlbl@maﬁam iherenh gesl- generatmg

10 rr%?l[tl%(sj %g vl\llg \7 r% {S:)r(lgf sfi \z}tz as(% an%t:hg %{éj foenra T%ﬁal gﬁneratmg
gebﬂipbﬂy fioyadhe hﬁjailaﬁtlédefdhe ﬁh@hF ﬁaat@ﬁil | i sCfafther preferred for the
(et hyl cel | ul ose, hydrox propy el | ul ose,
hy BYSEXIAN A1y HPEeURANE aoniesradable 4PPIgRts Ak e lymier matssigls or

| s Vi
Fi g?t?h%g g%mlgéjs'i Qﬁﬁ?rﬁa?fﬁcs{é}eafg?@ s@th s@%l g%ﬁ@r%ﬁﬁé 5&%@5, which can
poby gdded-td ahbtreml:eam gbmpohéntkelormpd Frgngdoha@ins denylsions, suspensions,
pol.y( hydr oxyb | at e) al kyl carbonat e)

15 F‘i}%ﬁ% CRY é’ngi%)etc a&%@%ﬁaﬁﬁ%&cowrwﬁ mm&m&m dimers, trimers
acbld%h o?rfgré/ &i QW@B& Bat }z‘fe@ﬁx@bﬁ%%ﬁ&l’%%% }ﬂu%éd to polymers,
pol y( na Ic acid), Wn tartronic ‘acid), polyanhyd rlJ)
poalybtquph@h alzaemetenpbthyl(ea"mm§ oathedesyentiaHg nahdpotdueiand non-

S. or,_an ures. In SP. eci fic enbodi nents it . .
c RS bl iR atr R Ralyin R gposTE hitcHbls it s
p"'pﬁe(ﬁé’iﬁddttb ‘yﬁ@ov@@é MNMBdsBond hb@ality RIpr¥AITY Sendl@vRteiindioperty,
excl usi vel y c I|c aci d) and derlvatlves for
20 expreferably tboﬁw@p%(leﬁr upptienabel Wﬁuﬁlmoe%irsmyg@r@ratmg agents,
C I
20 Bl PNAAEAY Gl g BRI BEROU oL b Ged@Fhbe with the
poinysatiarhdy nalesntainkayaRérbpaudis agant ai @pdttinglepdu@s within the
hydr oxypr opyl et hyl cel | ul osepht hal at e,
hy BREXG pFOPRASHEL hyl cel | ul osesucci nat e,
cellul oseacetatetrinellitate and chitosan. In certain
enbodi nents it can be especially preferred to sel ect
25 f r trean berpapcaially prefemsi for wen-potopsendnon- tikgadadvﬂe imgaiarrpd; ®, provide

\é%{%ﬁ% tg%%q‘;%gg; ‘é‘iﬂ% “i@gﬁ%ﬂl\h 8’? 5"[ &‘n%{%’f i gents in a

pobleanyfmlghéU -fofth BndPtodiiliae ihe MiTiHa)implant with an additional signal-
pol y(N-net hyl - N-i sopropyl acryl arni de),

poBSneratiNgcopiiigret hacr yl ani de) ,

pol y(N-i sopropyl acryl am de),

pol y(N, N-di et hyl acryl am de),

pol y(N-i sopr opyl net hacryl am de),

pol y(N-cycl opropyl acryl am de), pol y(Nethyl acryl am de),
pol y( N- et hyl nmet hyl acryl am de),

pol y( N- net hyl - Net hyl acryl am de),

pol y(N-cycl opropyl acryl am de). Qther polymers with

t hernogel characteristics are hydroxypropyl cellul ose,
nethylcellulose hydroxypropylnethylcellulose

o - o oA N~




si gnal -generating agents linked in the polyners as
descri bed above are provided in the form of polyner
WG plvenes7Dr suspensi on or emrul sion particl es. ACEEP2005/013732
manuf act ure of such capsules by the way of mni- or
m cro-enulsion is well known in the art. AU 9169501,
EP 1205492, U. S. Patent 6,382 281, CN 1262692T, U.S.
2004192838, EP 1401878, EP 1 %2915 CA 1336218, EP
1240215, BE 949722, DE 10037656 provi de an overview,
further S. Kirsch, K Landfester, O Shaffer, M S.
El - Aasser: "Particle norphol ogy of carboxyl at ed
poly-(n-butyl acryl ate)/ (poly(methyl nethacrylate)
conposite | at ex particles i nvestigated by TEM and NWR'

gggﬁ’i‘ﬁ é&%gb?% é]? "?/P pRncth aRa %%seﬁrmw%aﬁééﬁflgpupﬁ in

pr mrdaat:a: aiithahe Inhentpmrthe m@ﬁalrgﬂ:ﬁatanhg agemtsmaml bermdtled & part of
ymeri zation" Macronpl, Conmu
1thg4pre%rsq_ gﬁlarp%%qnésr to tN: mg@erﬁt%fzréal lf_refeﬁeg,;wglanMnaterrals are
\V
5o ARt B A OB AR, BRI o
s udégredabidt eonfimsitbetrenaphas baspd Io;z maturzlk}t co(mnt‘rm g apatites,

| l 1999, 32 andf est
o TRy B el Rpalo e and ARG, (o Mk At aghple fpone

st alstitulte/ oBEELHA BIB9S spReeY. q?fs'fﬁﬂi@ér%r@ﬂeﬁb& B esdcanislly non-
Macr onol ecul es 1999, 32, 5222-5228; Baskar, K.
L aperous art essmtla)ivrtd@gﬁaé@hlrb implagson radypet lylﬁ@rlslswr phlymer

10 Scé(grrégé:s)(te ?mealc ale{]ec rh%h%@ | blo érxleralftrlr’lrg%tﬁel: lhrc%lcan%e added to
pOlmmdtmbbmﬁondm&mbﬁﬁuhﬁ%m%ﬂs@&)s S3perf3dh8; Agpedsion,
Bechthold, F. Tiarks, M Wllert, K Landfester, M
AnPOMEGE £ic: Or a9 cqV alF COMBIONEE 9 hBPNIMmENS ofmesy HIMersOF ehg,omers

AR SR Tl YR R00R5 oith

m prodoed the aoyded ynbetanceathéerefrons In evdedsetd WO GAIGEO1 reiznal-
Macr omo) ecul es 2000, 3,.4 82-4689; = B. .. Budhl al | ..
15 | aReiesdtngagems %ﬁg@en(ﬁ‘ rrd*able Wlmerg/%ﬁwﬁ% or pplylectides,

Saﬂ&lygl@coﬁﬂe@' tHeir M:n@mv@ arﬁ?ﬁﬁ&rﬁres th%? @Pfh%fr'c% lyRRrOwhich
partially hyd rolyzed poly(vinyl alcohol). I. Sequence

di baveifrelerably xadmopeyue praper@esi SrdNvRbamed have at least one other

RIS S5 SERElio T ek o R e R o with o
Laﬂﬁfa@éﬁtﬁf ageht ot 18U norMadRpalplARS&Qity. EspodTRI®) prcferRed are
adsorption of the anionic surfactant Trlton X-405 on

20 psthogg egngizgensratiag agantnghoh arexogpled yath onges. apdurglityof targeting

E: g&aEs arﬁd/orF%gH{ah ohﬂ%&ﬁﬁ cearéentp Th?p%ft{rﬁﬁ?r &%far%ed for materials

ser carbox

potv}diohrarebbklisyﬂ oﬁﬁawkeﬂlyﬁ?cbm@ilng(aﬁmtbg :hyﬂi@kbla&fayiteat t@dir analogs and
conposite latex partic " Macro . . 2000,
4 @ngwrgve%mnarraﬁ@?p@? Suehﬁ“t“ﬁfisé’rr ﬂ?gog]arﬁs %ﬂnph%‘rlﬂez]é carM)e especially
t |
oD B Bl T L o R e mat bl agents 0
25 2001(6 Jre@Oht cdmponekts d_fahnjmaﬂam fn a ‘SiRebénformemd|to pmyrrtesthd: shaped
nrnr | si,ons Formati gn and.stabi.lity nechani sns"
Igg%{l twdl%ﬁgﬁgﬂ%(genirﬂnglwmg( Landf ester, M
VVIIert M Antonietti: "Preparation of polyner
particles i n non-aqueous direct and inverse
m ni enul si ons” Macronol ecul es 2000, 33, 2370-2376; K
Landf ester, M Antonietti: "The polynerization of
acrylonitrile in mnienulsions: "Crunpled | atex
particl es" or polyner nanocrystals" Macronol. Rapid
Comm 2000, 21, 820-824; B. z. Putlitz, K. Landfester,
S. Frster, M Antonietti: "Vesicle form ng, single
tail hydrocarbon surfactants with sul f oni umheadgr oup”
Langnui r 2000, 16, 3003-3005; B. Z Putlitz, H. - P.
Hent ze, K. Landfester, M Antonietti: "New cationic
surfactants mnth sulfonrun}headgroup Langnurr 2000

PNPNA A P . ~ s a2 oa .



Colloid Polym Sic. 2000, 278, 236-244; M Antonietti,
K. Landfester: "Single nolecule chemstry with

w@eiogness37 and col | oids: A way to handl e conpl eRCT/EP2005/013732

10

15

20

25

reacti ons and physi cal processes?" ChenPhysChem 2001,

2, 207-210; K. Landfester, H -P. Hentze: "Heterophase
pol yneri zation in inverse systens" In Reactions and
Synthesisin Surfactant Systefs; J . Texter, Ed.;

Marcel Dekker, Inc.: New York, 2001; pp 471- 499; K
Landf ester: "Pol yreactions in mnienulsions” Macronol.
Rapi d Comm 2001, 896-936; K. Landfester: "The
generation of nanoparticles in mnienulsion" Adv.

VBB spedi®@ tmbbdimefi® ImpRidis dfe pkﬁgﬁzﬁfﬁﬂn@ biocofaBRBIE essentially
Rezepti onsgeschi chte" "in "Der ue Pauly -

Enzonklospadictal ddoyspwhichate depr8led Mytméeans of Spmpsiqyafer,example,
2001; Vol . 15- B..z . Putlitz, .K. La ester, H

F e h R SR ereS et sl hBl IS5 Rl pripmeg o a0d
| afherrdly stk RRish@olmob O L-gehehlise ARAS t6fheCddayt components
sheets by tenplating cationic mnienulsions and

| aefesuels mplagt maggralp fo Fopse arpgnambertygigd in thermglapgthodsy
0S80 B My T B OB Ly T i
20Kk e radidpaq® Prdptities foi- dindatrikBinctional anatibas miutifivhctional signal-
Antonietti: "Encapsul ati on of carbon bl ack by .

i SRANETAHNG 28FNLH BN SPrable PErvidsfoRRR V.pr%ﬁ%?ﬁb gl%lilﬁ}s%fmeratmg

oS e e e R R R BB Pt hane

di spersions by m nienul sion polyaddition®™ J . Polym

ScL, Polym .Chem .Ed.. 2001, 39, 2520-2 . F T S

< Irea By Sy RerSaiidgRy Boiinorovs anR Agisandhe paier e Sgpal-
SUgdrRfdtiABagerf frefadliéloghé Riactant @KGonEmE of the imglant materials in a
m ni enul Si on pol yneri zation" Langnmuir 2001, 17,

5 7ststablegom Theastepeg adreis fepimedrimptant watheapi adpitiorplrsegigl-y
incorporation in accordance with the invention.
NN¥E§E&E§F&%NEbNENTS | npl ant abl e nedi cal devi ces or

mat eri als for inplantable nedical devices or their

conponents are one part of the conmbination in i
acReronsn seseniplbhnamdegradablear dgeradeie anpantscpy alrgady sentpw

b%i%gﬁ%%ﬁ&ﬁﬁ%%%gfs iff %a@ﬁﬁl%o@gsl\gé §tl:hcture, or example as

si gnal -“gene propertres is e provided In
whiesbribdueaboi g iradccgelianceayitin thed yemtisn.alt & dspemallyi preferiet éo

materjal matri x of the .inpl antabl e nedi cal, device, .or
WRBOHIE PO pPEl3asat Tha BT a0 e BeGgheile: I
at 3dc8Rfkhcd Witk f‘Eﬁr;etinvé’i‘lti?'oh ifis ¥4 gé‘@ilsfilgﬁﬂﬁ{eatu}l{églleﬁ ﬁr%tilg?%ntsl i

accordance wth the invention, the possibility

‘coadspriiance With thernandantering procesk akeaslylhave agorpan epaposyte

appl j capl e odi nent, the dj c device itself .S

paeleGRC o BRGNS BB AGE] G PRI FRuimETghig however
C ondticReldsivbllybréfofedbreli@pRintsOnics hgad gabey @hicrigl sh@ehike.

and the at least one therapeutically active agent. . .
ThPrsfareed noec simes in gecsrdancamiibrihomvenionsirg Rares Javieg afmasgrm size

SO P Lo, SR A g O YA o

i suasPrep@ivisjonpsfalt astetheistiffichatig@oran sifadeas @npdrtant, which can
resor bab) e, or. degradahle materjals.. In ng%her her thi p
gebreloaed with signal-generaling aganite e,sp?%eiorfr@?e ¢lalypgther this surface

device is itself not part of the inventive

conmbi nation, and may be equi pped, for exanple coated
Wi th a coating conprising the inventive conbi nation,
i.e. the at |east one signal -generating device, the at
| east one therapeutically active agent and at | east
one material for the manufacture of an inplantable
nmedi cal device, which in this case may be a for
exanple a suitable coating naterial |ike e.qg.

pyrol ytic carbon, a polymer, a filmcoating or the
like. The term"at |east one material for the

Y o T N O o,



i mpl ant abl e nedi cal device provided can consi st of a
pl anar or spherical body, or any desired
wo boesed@rnensi onal shape in different di nensi oPST/ER1088013732
especi ally tubular or other hollow body shapes. The
shape of the inplantabl e nedical device or conponent
of the inplantable nedical device is not relevant to
the application of the preseﬂ%'invention. Wth
i npl ant abl e nedi cal devices any devi ces are desi gnhated
whi ch are incorporated into an organismas ultra short
term short termor |ong termdevices for diagnostic,
or therapeutic or prophylactic or conbined
di@@ﬂﬂ&ﬂﬂﬁrfQ@h@paﬂkﬂﬁfﬂk@ﬂhﬁh?@i@6dﬁﬁﬂﬂ@&ﬁ$edﬁe1mbant
follomnng the ternms "inpl antabl e nedi cal device" and
i mphpturing Biesesy o5 WSHIPH daYaJves 2 OReR-BPIARRENH CORPORE
i nvention the sel ected organisns concern mamal s.
Mammal s i n accordance with the invention include al
nmemasignal fgeneretiagpleats anoinevducedontoakeparsuy/edmpartment preferably
dopestic animals |ike dogs. and cats, a ric | tura
5| 1 femabiiony choneusipn (ISR GpempisiogS i with adgljias sigpted by to
anﬂhﬁ%lel%oh LKfedC@e aft%ﬁ§h a Gk PRERSs, blakBiz&RESow improvers etc. by
anzees etc., and humans. In preferred enbodi nment s
| mrnlemtczf saitablé mpth@ds dr aeniple dipieg, apregingaimgection bwthods and
Eeted ﬁ@lch are gnated for utilization inhuman.
Th@iﬁﬁﬁﬁg gﬁPEm%ﬂ? devices to be chosen are not
limted to any partlcular i npl ant type so that, for
exanpl e, however not exclusively, one can elect from

10 veRavehs wrplans ear bressdasted; fram anyipiatealalsdidpr otamgdediowever not
st an t e t
or® ctlus%ve?)? ﬁgpy%{r% gsagrg grfi%tg B a[lio&g q{o?h §{O§Q Cc%lrann%?%ﬁl{ﬁg fs or
t esqropaRitys. DLk pﬁmq&)riahk\ehq:themhesecacé(edgradasEr hen- dsgra@rbrhad)r
screws, plates, nail npl ant abl e ort hoped;

s ugep*aa Ry drgradale; It gy prsfertad ta AEP o MORRIIGcRAL gl onssine

e [

oRRCR okl Bl RERE S, S o R RER SRl sl generaiing
15 ar agehiscispdcidibgrrtferred tpae t:su;ﬂd:ﬂewﬁbfrherareutlcﬁ pagangd. heart

val ves, cardi ac pacemakers housings, el ectrodes,
subcut aneous and/or intramuscul ar inplants, active
SURSHRNRS sﬁe%ﬁ%sérﬁl%dlﬁ@ntoﬁoxﬂh§ﬁ1@féﬁb@%ré3}5roﬁﬁ&d| bykiftroduction of
Materials f i npl ant abl e nedi cal devi ces can be

s earaxromchw fomms 0bpigud gencrabngagsntse hyd ranedsgrafiagleawpdyiners,

ria conbi.nati ons th
o @i SRR GG CEbl &Pt dBh B e s Pefliogsedmatgoe o
20 mh@fa'l-@hé‘ed@bn@bbl&)é%r Bifimi &0 RGeS all Sin allesdy do&hmum 8ilgRal-generating
mat eri al s, carbon or carbon conposites al so conposite
mamaferiglsdn gre fore o6 fillgis daRs thesnaadactieig PIRETsSrs tbrf thgyeserve as
ri
mﬁ'ﬁg(ﬁr@h& f ?Aesbas gvﬁgﬁél%ﬂrlf %Pﬁlg 0?@1%] &z)r : ggﬁ Igg,dt %

material s are especi al

exespptiellpprefgtedus selad/signal- garetdtmg agents eadapsuleted ar papmers, for

massi ve car ban eriaI "V | I kar bon , porou

CaPFOTPIE Gy BpATTLS! ROVE BB 0 Siaps onds BPLCE by i vway of
25 T REfiSor SREGRMGRidd, %?e edally ?&lﬂoiﬁﬁer vakdd HateBals to choose from

al um num oxi des, alum num silicates, silicon carbide,

si signdrgenératinglegentrematpsoktdd id eglynms anicelldsdégosamieapr micro

trides rbonitrid

et o PP AR o U Bipt A BB R sy ices have o

t r po¥SLid maftixgttualuse In¥iQo tw hedyUdBhydialti6® Bi dePradatibiiatiditelease of

vanadi um ni obium tantalum chrom um nDbedenum

tungst en, manganese, rhenium iron, cobalt, nicke

netals and netal all oys, especially of the noble

nmetals gold, silver, ruthenium rhodium palladi um

osmum iridium platinum netals and netal alloys of

titanium zirconium hafnium vanadi um ni obium

tantal um chrom um nol ybdenum tungsten, nmanganese,

rhenium iron, cobalt, nickel, copper, magnesi um

st eel , especrally stalnless steeI especi al ly Fe-

A N~ A ~ r~n A M AN A I~ Y A OPN"T"R A A M\



radi opaque stainless steel alloys), as well as shape
menory alloys like nitinol, nickeltitanium all oy,
w@b@s®69631 one, gl ass fibers, minerals, natural POI/EP2005/013732
syntheti c bone substance, inmtation bone based on
al kal i ne earth carbonates |ike cal ci um carbonate
magnesi um car bonate, strontium carbonat e,
hydr oxyapatite as well as an%ltonbinations of the said
materials. In further enbodi nents polyners are
preferred, for exanple chosen based on pol yacryl ates
i ke pol ynethyl nethacrylates or from unsaturated
pol yesters, from saturated pol yesters, a polyolefin
(foe fﬂlé?s%ﬁ%@ﬂgﬂaﬁiéﬁﬁ&ﬁﬁﬁg agatsyRd R Yhe@iRutic agents contained in the
polﬁbutglene, and the |like), an alkyd resin, an
epBigrs.,gbe hagie matgrigbmgtan rg@aing. pol yi i de,
pol yet heri mi de, a pol yam dei m de, a pol yesterin de, a
pol yest er am dei m de, pol yurethane, polycarbonate,
p olnytyrdane, witlp thephamdibn, qaplvwanis oy fidistsaire adueldys tHel coatpesition or
pol yacetal, cellul oseacetate, polyvinyl chlaoride,
5 pofSurpgtionpanaieral. HELYAH YN filjgrapienals o %@mrbwefgsier to allow
po . D .
ot SRRSO e YIS Syl DR REANARE SRS it
poinyeariendtedadned/et betesen thelagbenzA firther objest, of the adjuvants and

pol.ybenzoxazol es, | ybenzt hi azal es, pol uor ocar.bons

p ohti?fﬁ gm?%}g&eﬁ% lnga’%e éBT’ Z i}‘eéll@gr’lzﬁ b%nd )6% lhe composition ot

CY &Rt AR RIney R AES Sche @RRP WY TE b8 tdhodWBte Ghe ERStE-nRichanical,
t hose naned "and the |ike. Useabl e polyners are

10 esgwniied] oy bindegitdl propstiesr lafparticadpr Ahecadrerratscang| fteessare chosen as

S ie ?cs g %I e;’:/l %?)ggi’ﬁ{ (I%‘rﬁgrr %L@}rﬁ%&%etn%g@%%{ %)lsh%%eg,fmacro spheres, or
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pol yfurfuryl met hacryl ates, poly(ethylene

gl yewsn Emhacryl at es, pol yacrylic acid and

pol y( propyl ene gl ycol ) net hacryl ates. Exanpl es of

preferred useabl e diacrylates, from which

poltyaespytiall gprefaaredne chaseud anhnts edhiak eodulate, for example retard the

2, 2- bi s(4- et hacryl oxyphenyl ) pr apane, _ )
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unsaturated aliphatic organi c conpounds such as for
exanpl e pol yacryl am des and unsaturated pol yesters

from condensation reactions gf unsaturated

di carboxylic acids and diols, “and vi nyl conpounds, but

al so compounds with term nal doubl e bonds. Exanples

for vinyl compounds are N-vinylpyrrolidone, styrene,

vi nyl napht hal ene or vinyl phthalimde. To the

especially preferred nethacryl am de derivates bel ong

N- alyédspphotne oNaedrigghi be matiab o1 anytdesiret minsnab terdofit@dorms of

o b AL ek e i AE YRR oS of Sk aafiVaris

. N-met hyl net hacryl am de, N-ethyl acryl am de,

10

15

20

25

N, Ndi net hyl acryl am de, N, N-di net hyl met hacryl am de,
N, Rotthstrelgasedram patiady degsadpplaen degradpblgror den-degradable devices

N- pet i\ ' . I SEPro acr.yl.am.de
et P AGhY bR Gaicd B R bE RN BLRSF Sxampte by the
ﬁ mifiﬁg oYy h};@bfil&ﬂﬁ@/hﬂﬁﬁopﬁﬁ%@jhﬁ?ﬁk@?bﬂ&éﬂ wd tHdichBice of

acr 0] rcolildine acryl o I peridl ne, .
Nnén'ﬁﬁéi’élF %y‘f{lﬁﬁ%&l‘iﬂtﬁ pfant, ﬁhe&é?%ﬂn%w%@g%ﬁgmqfazwlh@, semi-
N- | ' i .
0 R ofoh Rt TS TR RO W gy
ar substiwatsucat exladwmdeds abuexngde ppbglegingrmlymeapasviag hilting

al so._includi ng al k resins. The pol yesters can i
CoRDAnCISHt e EREPR S BF bay EPBTRLYR ahis et organism, and so
sathélsaludditpof ﬁfe%ﬂﬁiﬁaﬁts}i‘vﬂi@% IS AGinglfe é?('?sg 28RYSN ni€Stes, micro

Further epoxy resins, which can be used nononers,
ol FRyEHASr Kpasemes gheapsulghochimdenstaictures endtheeewsihusealni thy elution

of I ' have.an al.iphatic,,.arqmatic or mxed. .. .

R L R R T
noacchefnenwitt she nbentRhas & &) it dofidOEorEt boalel dANALAS,; and to

stryctures with or w thout substituents |ike hal ogens,

estnélueriedhpdesigd frachigg oubseleasgior dpgredatipngaies thesawibxfn example

ar @ ' - t r any

o R R T R R T S
resins of the glycidyl-epoxy type, for exanpl e having

di gl yci dyl et her . groups. of bi.sphenol - A._ Especial ly ]

or B Ssepeery F@%P@?‘}ql?é*??féhﬁ ﬁlf‘dlf&g e srethoda oF s eyescadinmantion, an
f OfmAXREME ehddRlal @SHKCEGYA mem@flgitfw %%&éﬂ?&l&%ﬁg@ﬁté%d& or an

triglypidyl-p-an1nopﬁeno|, triglycidyl-mam nop
orartifipigl hesiriokal eerisneated sioth apatouhedating sfonexanplphéthal pyrolytic

derjvatized epoxy .resi j | e bi.sphengl - A
R R Tl T T S s
eploxyed eish ASlead® BEASnAIPeAt@knERENY ad &SEMSed above, and
cresol - novol akepoxy resins or resorcinol epoxy resins,
or S“&’Iult%‘}F@P$léf og pipisgayeatly math atlgastenertherapdvaic agerttas described
ep resl.ng . ' : h i c.,phenol s, .
SRy SRR in bR HL Shilih RlenBE L hEIRARS Nifrein he order
pheiibé ladingadidethy défferonakeakts mayibeSel@ttdd as deemed suitably. The
rgsqﬁcinolgig%lc'dyletherd as well as other epoxy

r eSPHES B¥YPESOPT BEAPTRAING), 1QIPresiaEng WithgeBitipgporingny other

| TKaRthb) e \%Fw i ; ied. i
accordgﬁggrgfgﬁeﬁﬁgﬁ?ﬁ?%ﬁ?@gﬁ&?ﬂgﬁ%e egPﬁ%%h¥éb%%¥HWdJn
r exgerite centreldhe redcanairatad o ploxagenssThsaarageaclcasperes af thy
m xtures of two or three epoxy resins can al so be
chosen as well al so as nobno-epoxy conponents. The

epoxy resins to be selected al so include
UV-cross-1inked and cycloaliphatic resins. Preferred

pol yners are al so pol yam des, |ike for exanple
aliphatic or aromatic pol yam des (Pl ease include
exanples), inter alia also in specific enbodi nents

Nyl on- 6- (pol ycaprol actam, nylon 6/6

( pol yhexanet hyl eneadi pam de), nylon 6/10, nylon 6/12,
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10, nylon 11, nylon 12, nylon 55, nylon XD6 (poly
net a- xyl yl ene adi pam de), nylon 6/1,
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pol ymers which are preferably enployed are polyim des,
pol yet heri m des, pol yam dei m des, polyesterim des,

pol yest eram dei m des. In a specific enbodi nent
conductive polymers are seletted, preferably from
saturated or unsaturated pol yparaphenyl enevi nyl ene,
pol ypar aphenyl ene, polyaniline, polythiophene,

pol yazi nes, pol yfuranes, polypyrrole, polysel enophene,
pol y- pphenyl enesul fi de, pol yacetyl ene either as

OSSR g8 nerlin JOVRT Sndithe PREYRBLSagdnDr3fthe SaTpiodatdddmplantable
and m xtures wth other nononers, oligoners
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ther t el astonmers |i ke pol yuret hanes and rubbers,
adﬁ33|ve pol ymers and plastics are to be nentioned.
Preferred netal salts include transition netal halides
such as Cud 2, CuBr2, Cod 2, zZnd2, Nd2 Fed 2,
FeRESCREZHON OF IBE FFGBRES Fe| 3, or Fel 2, furthernmore
salts like Cu(NG3) , netal lactates, netal glutamates,
nmetal succinates, netal tartrates, netal phosphates,
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pol y- p- phenyl enesul fi des, pol yacetyl enes either as
nmononers, oligoners or polyners, in arbitrary

conbi nati on and mi xtures with other nononers,

ol i gonmers or. polyners or_ copolynmers of the nononers
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f o«fmbodimphte which do moomdg;erermy inacaseary $imiiakians todghe invention as

ar itrary mixtures here from Preferred are conducting
esenpedigAbrRaR#IaPol yners with resistivities between

10 12 and 105 ohmcm It can be especially preferred

to choose such polyners in which conplexed netal salts

ar EXAMRRES ed which is why polyners are to be

preferred which contain nitrogen, oxygen, sulfur or

hal i des or unsaturated doubl e bonds or triple bonds,

angxfhlens which are suitable for conplex formation.

Here tor exanple can be naned w thout the choice of

sui tabl e polynmers being restrictive, elastoners |ike

pol yur et hane and rubber, adhesive pol yners and

plastics. Preferred netal salts include transition

metal halides such as Cud 2, CuBr2, Cod 2, Znd 2,

Ni G2, Fed?2, FeBr2, FeBr3, Cul2, Fed 3, Fel3, or

Fel 2, furthernore salts |ike Cu(NG3)2, netal | actates,

nmetal glutanmates, netal succinates, netal tartrates,

nmet al phosphat es, netal oxalates L|BF4 and FMFe(Cmoe
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hydr oxypr opyl net hyl cel | ul ose,

car boxynet hyl cel | ul ose-pht hal ate; further casein,
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pol y(D, L-1actide), poly(D, L-Iactide-coglycolide),

pol y(gl ycolide), poly(hydroxybutylate), poly(alkyl

carbonate), poly(orthoester), polyesters,

pol y( hydr oxyval eric acid), p# ydi oxanone,

pol y(et hyl ene-terepht hal ate), poly(malic acid),

poly(tartronic acid), polyanhydrides,

pol yphosphohazenes, poly(am no acids), and all their

co-polyners or any m xtures thereof. Wthin the
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generating agents are to be sel ected exclusively for
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pur pose of bringing signal-generating agents into the
organi s d) whether the signal-generating agents in
adgﬁﬁmggkto mar ki ng of the inplant are also to be
sel ected for marking the surrounding tissue or
conpartments in the i nedi ate or conmuni cabl e boundary
area of the inplant; e) whether the signal-generating
agents, in addition to marking the inplantable nedica
device, are also to be selected for marking any
desired i ndependent tissues, cell types, organs or
organ regi ons of the boundary area of the inplantable
medi cal devi ce, wherein such devices can have the
excl usi ve purpose to bring signal-generating agents
into the organi sm



f) whether the signal generating agents are not or

mai nly not to be chosen for marking of the inplantable
woreaboede7devi ces, but mainly for the marki ng OPCT/EP2005/013732

surroundi ng tissues, or of conpartnents in the

i mredi ate or communi cabl e boundary area to the

i npl ant abl e nedi cal devi ce; whet her the

signal -generating agents ar t to be chosen nainly

or not at all for marking of the inplantable nedica

devices but mainly for the marking the any tissues,

cell types, organs or organ regions independently of

their boundary area to the device, wherein such
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be chosen in conmbination with therapeutic

si gnal generating agents; And finally the functionality
of signal-generating agents in conbination with the



under | ying inpl antabl e nedi cal device, under it which
especially to be determ ned: a) whether

WG e@nabssgener at i ng agents shoul d be chosen excPCUFER®DY013732
for verification of the correct anatom cal | ocation;
b) whet her signal-generating agents are to be chosen
for the control of the opera%hon of the inplantable
medi cal device, for exanpl e, "however not exclusively,
for biodegradable inplants to detect the course of the
degradation; c) whether for the signal-generating
agents exclusively the interaction of the inplantable
nmedi cal devices with the bordering tissues should be
dereatdchrohay sexnimphe grehowad blue negioexcivels hy &btygng ferescence in
engraftnent and/or inflamatory reactions in the
i SdFA{ 'Yt comuni cabl e surroundi ngs of an inplant;
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material into the inplant netriXx I's carrie atter
t itbatrrertlod sod vamt é9 wher: Ehe pmbuﬂseiasﬂutmmewam@myed entoathesibalrate as
| ayer must be present;c) whether the material is
manuf act ured by neans of chem cal processes w thout
thermal stress, which |lead to a degradation or partial
degradation of signal-generating materials in the
correspondi ng provided form wherein the integration
of signal-generating material into the inplant matrix
is carried out before or during the manufacture; d)
whet her the material is manufactured by neans of
chem cal processes




wi thout thermal stress, which |ead to a degradati on or
parti al degradation of signal-generating materials in

w0 bmeioegeiant matri x wherein the integration of PCT/EP2005/013732

signal -generating materials into the inplant matrix is
carried out after the manufacture, wherein at |east

one open-pore material |ayer_nust be present; e)

whet her one is dealing mﬁth‘%7tonpletely, partially or
non- degr adabl e material wherein a through d) or as
desired conbi nations thereof are possible; The

provi sion of inplants for conplete or parti al

i ncorporation of signal-generating agents as a
COo@pblRther AR t€InPerell bRABplicAtibR o£BSta dtSBOAC i hmmﬁt fieand
t he coatlng is manufactured by nmeans of therma

si ybepqueptlpthe caudeakeighy) %éhmp@mayﬁhgdetgmp@% r\*fhﬁgem the coating
e d [

o1 PO o WRE Tl 2T BT Bl ARl s subsequently gxpmined
OUiin d)Iéﬂ(Ohe]uoreschﬂce ngcmhﬁ)pﬂﬁmfsanherem ﬂl@)esmbm:t:h’élne trhde coating
coatlng IS ma ufacturedl% nmeans of th rmal si tgrln%

pr YA ek Rave any AWREESEHICEYI RGeAUERLY {hérsf”i’i‘@ EgsEgeed taprgnatly in
mhscrcsman&mth DI GIV0BOUTA g@@h&fe@wﬂ%w&am efHedh&mal
into the coating 1s carried out after the manufacture,
whieeatinentt e qaotd avg uoder niteogsh agreespberepuittoabeativp and cool-down

whet her, t coat | nmanuf act ur e <Areans, af,. )
onimbcas | DR AR pp Ry TR HRRRY I BT 2 1 CRALE pQlipe period of 30
degiafal BAbbeRlienPdthd Smpledhagaitb®m Af uleh@na WENRT BY MDOf a 50
agents in the correspondlng provi ded form wherein
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medBAn 4 ftreathednit 6 Ahbguk 80 €6 sieba Wrfdee uteatvl‘l-;@g}ﬁmf tHercoatpoBind coating

mhlch Ieads to a degradatlon or parti r@d tion of
glagseliesr apgrapous gathod/ nyre ly ecaben %élp &9 The sAngiwg

fo I r
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mamidrascbpicenves)igattoatihdicatedso fealescence bf the coatpiget el vy,

or partially or non-degradable material, wherein f)

trough i) or any desired conbinations of themare
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non- degr adable |nplants t'he coating of the inplant is

pr Mobrteegonpani; sas didnied tovl 11A0Q ineadetpne and 8. mFhéthe calcein

cted

ﬁg%tl‘létg(g‘r g%g?r Wi %er me, é?oly(b\%‘:'fagt?&r ad coﬁd fand 2 m Pachta)]gel in3

erel n e 1n orpora I on
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agents_can be carried out yrln or after manufacture.
Theatgpely Konl/axg (o eeplaten ofd. hye Polayanae| 188 (plprasig Be) in 0.05 M

d

ThEBS BilrEOah L dirtRE ROR PN, SRR ARG sl Bfrod Hirther for
t h@ hraléniigit albdvansiog B@dpogaimﬁrodther@l\aag(srﬂnsl sul’kaqudnhkyrcmaipletely
met hods | i ke s coatin coat.ing etc, al
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degradabl e coatings are chosen, then biodegradab
t yptbsnozbfand: bmiﬁtngnmafn@ efsthe scplaiSIcynqgnéthe r:mmntratﬁmof the particle

e. for wi.t h pol yners are fornul at ed,
e|Yﬁg?nggsﬂrﬁPﬁPE?“w%hereln t he S|gnalgenerat|ng
agents are provided from sol utions, suspensions,
ermul si ons, di spersions, powders and simlar, or as
W th signal -generating agents covalently |inked
pol ynmer fornul ations. Mostly preferred are degradabl e
coatings having bi-functional, trifunctional or
mul ti-functional signal-generating agents, nost
preferably conbined with at | east one therapeutic
agent.In a further preferred enbodi nent the
i mpl ant abl e device or part thereof, e.g. a coating on
the device, conprises a porous material, into which,



degradabl e or not, signal-generating agents are

i ncorporated, e.g. as a reticul ated network of
w@anobiedees. I n this enbodinment it is preferredPdDEP2005/013732

sel ect at | east one therapeutically active agent that

can be soaked into the matrix by techni ques known in

the art, e.g. by using apprggé[ate drug sol vents the

devi ce can be dipped into or Sprayed with a

therapeutically active agent containing solution with

subsequent incorporation of the drug into the matri x.

In a specific enbodi nent signal -generating agents are

provi ded in porous inorganic, organic or

I ndhe tmeeccoatagaoranacyosieitn ysrespeesiugntly logded with it Fartinies by

c PP Epes e U s gV ngicR g R agerage loading of
CeflRfofivétiolBlél difab@toniy steh®lafoun@re03 d/ies®.05aBubsequently
al so be bi odegradabl e, for exanple, however not

exHieezpansed stonisorara PEruERY ko (14l kBlatss and Hicsbaiedwith about 10°
derivat i i il r | &+ Riopg g
pEt ! iR Rhos3iaagld coRl7 CARLARAR @78, E 80 n iEM
si grdlugeines ailiugvetaine of 8Ingl. lnmbdieteheafter the expansion after 1, 3, 6,
signal -generati ng agents, either of sanme dality

7 o3 e S 5% wRbEnar Ay ST % ke Tomalyand & Fsigh Epgrigis ingfcutture
ONEo 1A e whkdSithihtd, 10 reRIBRC AN Rit&hBhdRs) AERRT0f HPLC, and
nodal itres; particularly signal-generating agents are
chteenedivionm nanhopse tepiced FuRtber, tegrogédsvecre oaestrggtediin the

isypreferred.to choose. bi gconpatj.bl e si . geperating .

10 4 g Bhscepemioroseppy extngpdicrat] el sdicled s iy Sscenct in the
co ?ﬁebﬂ espidd. B mbHR I Uanaseliwhg AHe Nikon CompANARRhEL gk an area
not exclusively, fron1non-degradabLe or degradabl e
i nof ganint vers dgtegmitied bymesnx ebithe dengiemettiomgagyrenent of the
conposi t Wt e ) - OF .

O TRgEL R O N B 5 8 T BB masim
nanapabderaldester B gayadabltee infapkiayd Sthafeofsednee ablluys correlated to
provi ded wi th degradabl e si gnal -generati ng coat.i ngs,

15 pr Bredelspioypicalspnobif lad%ifﬂeétﬂ%ﬁieWF Hme Wagdelkimmsde t he
same or simlar or shorter degradation tines. The
coati ng of non-porous degradable inplants is in
acThe daapheofifii gure tl e liecty 8rtmanued veiues bt $hpwartled enrredadion

i f the signal generatjon. shoul inly fuylfills the
oUPSET B Toer ity e bLP b et e! T St ebppgiiss fom the
| S cSBHAryQHAD %ﬁd @k il aicﬂ?’i‘%l' ?lﬁflﬁ gna&eme 841bARg w‘(r) (fCElc&ih@AM.

course and therapy control o egr adat i on,
20 endfiaf & pemed offt ddye theraamplastiern transferrechiotosuay oW Mesels and

R PO R gPAALAE csPEnhRSbA P

pr gfe@iunefor\@Nthére anlluBfeknct €s168ng 6f @B ctllipdiureent of
the inplant function relative to the nmateri al

properties if signal-generating agents are
i ncorporated into the material conposite. So for
exanple with biodegradable inplants |ike stents, which
25 comjavingehusi ded@ted da ibtail pedfyrmeet anisadimeists oPth@, present invention, it 1s
mechani cal stabiljty for a functional inp]ant. function .
i stoRR urﬁlp&tﬁo@éga’lt t*l? }/nfvsxgté?ngq?flgstggy thedhedowy F{ggns is not to be limited to

phﬁﬁxﬁ@&l@f' @QhifAdel Jor@Gh kYYD ALRRBES A BaRR AV variations
Si gnal generating coatings of degradable inplants are

especially preferred provided in the formof coatings,
i n which signal -generating agents in as desired forns,
preferably as bioconpati bl e nanoparticles, |iposones,
mcelles, mcro spheres, etc. are enbedded in

degr adabl e polynmers. Especially preferred are

coati ngs, which have radi opaque signaling properties,
or contain bi-, tri-, or nultifunctiona

signal -generating agents, especially preferred with
therapeutic agents. In a specific enbodinent, inplants
are prepared from bi oconpati ble, essentially non-toxic

. - o s



wi t hout the addition of a separate active ingredient.
Thus, in preferred enbodi nents, a magnesi um or zinc
wa@bdoegpedsased i npl ant or part of an inplant, e.BCHEP2005/013732
stent, is used, which conprises in itself the
therapeutically active agents, because in the human or
ani mal organism nmagnesiumions are |liberated by and
during degradation in body f8%ids, resulting in the
physi ol ogi cally induced formation of H2, hydroxyl
apatite and magnesiumions hi these enbodi nents,
therel ease and availability of magnesiumions and the
formati on of hydroxyl apatite have biol ogic effects
Weihbrel DAoL dbIE RATRLE depBftRioSF AR e spiditorisBaledfTithdprefik t
t hereof conprises the magnesi um and/or zinc in the
i nphemionconstruction material itself, or in a coating,
for exanple by partially or fully coating the inplant
wi t h magnesi um and/ or zinc particles enbedded in a
pol yneric matrix or other coating material. In these
enbodi nents the conbi nati on of therapeutically active
and signalling agent together with the inplant
material is constituted by the use of the signalling
agent, My or Zn as a conponent of the alloy itself or
as a part of the inplant, or as a part of a coating.
It is further preferred to provide such inplants with
bi odegr adabl e si gnal -generati ng coatings, especially
preferred, although not exclusively, with
si gnal -generati ng agents, which are provided directly
or incorporated into degradabl e polyners as
nanoparticles, in the formof |iposones, mcrospheres,
macr ospheres, encapsulated in mcelles or polyners, or
bonded covalently to polyners, nostly preferred as
bi-, tri-, or multifunctional signal-generating
agents, especially, however not exclusively, together
with at | east one therapeutic agent. Further, it is
preferred to provide such inplants with bi odegradabl e
porous coatings, for exanple of hydroxylapatite and
derivatives or anal ogs, or bioglass, wherein either
bi oconpati bl e, preferably bi odegradabl e,
si gnal -generati ng agents of nanonorphous particles are
i ncorporated into the porous coating, or any desired
form of bioconpatible or biodegradabl e
si gnal - generati ng agents, or both conbined, into the
hol | ow spaces of the porous matrix. Also, nostly
preferred, degradabl e porous coatings of nanonorphous
particles can be provided, which are selected from
si gnal - generati ng agents, wherein the holl ow spaces of
such signal generating porous coatings can be charged
additionally with signal -generating agents of any
form Further, non-porousdegradabl e coatings of
signal -generating agents are possible, preferably nade
of degradabl e nanonor phous particles. For the choice
of essentially non-porous and essentially
non- degr adabl e i npl ants, in accordance with the
i nvention the signal-generating agents can be added as
a part of the precursor conponents for the inplant
material. If thermal methods are selected for inplant
manuf acture corresponding to the prior art, thermally
stable forns of the signal-generating agents are
preferred. For netal -based inplant material s,
signal generating agents are preferred which inpart the
i nherent signal-generating properties of the starting
material used at |east another additional
signal -generating property fromthe nodalities of the
starting material. It is further preferred for the
essential ly non-porous and non-degradabl e inplants
frompolynmer materials or polyner conposite materials

I T o I 1 o e - - p



and to produce the material there from For the
essentially non-porous and nondegradabl e i nplants from

w@elognessrT, materials or pol yner conposite matBCT/BPR05/013732
is preferred to provide at | east one nodality
representing signal-generating property, preferably
bi -functional, tri-functionalyor nmultifunctiona
si gnal -generating agents, whérei n non-porous and
non- degradabl e materials or inplants n accordance with
the invention do not contain any therapeutic agents or
targeting groups within the material conposite. It can
be especially preferred for non-porous and
noWieps ¢ dlaiansidds:i npl ants to provide the reactant
conmponents of the inplant material wth
signal -generating agents in a suitably finished form
and to provide the finished inplant with an additiona
si gnal generating coating. For the choice of essentially
non- por otis  afd-oBtRgtoN AP Yse die fnplaaieble meditaddewces; gomprising:
accordance w,t h [ ' . S] -geperatin

3 agents can bd acdogL BER Bl dficl ARR, WRGGH A prddica,
conponents to t hehenripdl and/ofrbiotsgiall meRseéracnted vefftaih method
materials are po#yners or E@Lyner conposites as wel |
as degradabl e nelcafs iBssteqtahisitgnals s or their
degradabl e ceyPOgiEREoR mgt%fiﬁrfoﬁhﬁnméﬁﬁe S Aol Y medical
occurring apatites, hydroxylapatites, therr anal ogs
and deri vati ves, deyicermtlér iatlegst ooepampdient b Darbimmyetantable medical
substitute or bagsed on bioglass species. It is further
preferred for es %ﬁ?fally nonporous and essentially
degradabl e i gpl agitigast 6%&@1}%511)&@&&%‘2@3& RhicRGh ¥ Bfimal or
conposite materials to select such signal -generating
agents whi ch canhiieansegfgenism dulfitle directiyt erindicestip @riberaeutic
fron1so|utions,:ﬁg&hﬁjons, suspensi ons, di spersions,
powders etc. or as coval ent conponents of nononers,
dinmers, trinmers or oligonmers or other pre-polyner

precursors, which can_ be synthesized to polyners and
15t 0 produte thBe embipationaseprdingdockimd. f rom | n

(oo} S NoE Fe.
o e B e FEGLLPhABREHS ofiffirecuy
poteldasat indesnimaloy hhimenbrgiesm fréwithe theplamalle weslicahdevice or a
m xtures eof or their. copolynmers, which have
pr %Woé’ﬁpg/or}ﬁgﬁrﬂaé‘%@e B}eélﬁ?éf &‘?V and conbi ned have at
| east one other nodality, or at |east bifunctiona
radi opaque properties in conbination with a
20 t her apedit i ¢ ‘Blagenmbgnatipn dcesrdingrie chom-1y adi opaque

ity [s iall) f .ed .th o )
A R v—

a fahctial hds\at Rhsttaadegeid mgetnoups and/ or a plurality of
therapeutic agents. This is further preferred for
materials which are based on naturally occurring
apatiteg, hy - [ . i.f.. anal ogs and
ﬁerivalfves,ﬁ%%ﬁ%ﬁ?@%?%i%gﬁgnéggg%yﬁEtes or bi ogl ass

25 ambataeterizedk i thhtthe signdlezensiating agdny ppysedses sigohlfg@herating
non- onous.ﬁnd d 9ra abl e i nplants to add ) )
siRJ AR et @ 3 e/ of shemgicling bilagicalstimadss sty siologically
th§nam@h§ppphn,au§ﬁgpable formand to provide the
shaped i nplant with an additional signal-generating
coating.ln a specific enbodinment, inplants are
prepared from bi oconpati ble, essentially non-toxic,
netal alloys, which are degraded by neans of
corrosion, for exanple, however not exclusively,
magnesi um or zinc-based alloys. It is preferred to
add thermally stable finished fornms of
signal -generating agents to the educt conponents of
such inplant materials to if these are manufactured in
t hermal nethods corresponding to the prior
art Si gnal -generating agents are especially preferred



agents are added to the reactant conponents of the
inplant materials in a suitable from, so as to

w@emsioes7t he fornmed inplant with an additi onal PCT/EP2005/013732

si gnal generating coating. Porous, essentially
non- degradabl e or degradabl e inplants can already
contain signal-generating aggats in their material
conposite structure, for exanple as described above in
accordance with the invention. It is especially
preferred to provide porous inplants with
signal -generating agent after their manufacture. In
accordance with the invention it is to be
distingéishe&hWN@mhéwﬁomgxmnhhgni@mhnLaccordance with
th t. n JProcess al ready have
COF}%%E&?J P ¥ B by e B P trelig proverties
tlhowglfa)pllSysiIﬁBtchélﬁﬁ:al Hrwbdlepicastinhigyever not
exclusively preferred are inplants which have a porous
material structure. Preferred pore sizes in accordance

swith the i nvenLiomsteoPRI8RiHaY dg.# medi um size from
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1 nmto mm especl ar y pre ‘nmto | Omm

nDsllldrgfctmEﬂem thead th2 slgnat -gerierating afbet gairBVisSi haPkedrating
east one sufficient orous surface is inportant,

wh PROReELER BB gl a), RS oaren gomer ki ysURsiealy conditioned

Resiget ingef the fact, whether this surfaceis created

| ater, or not, whether the porosity is produced by a

speC|f|c inplant manuf acturing process or whether it

|nvolve an re.material osite. The signa

gener at | ng agg %ngp%tlcfrmc%r(ﬁlﬁﬂzget& Bal>t he por ous

coctpRadidreiell ipraf e akdidridl T s flaHtfa8fso o%ﬁH@%‘theglca]

dlsper3|ons or enulsions or with additives sel ected

t odgvis Gomsises irlagically dagedablamatesiatsh as, surfactants,

stabilizers, flowinprovers etc. by neans of suitable

met hods, for exanpl e, di pping, spraying, injection

net hods8.and Bhd@mistationceordlgab ciih 1€t hods. Porous

| ant s. can @e %elected from any materials |ike for
xR ol P atatesal fardhe Bryiagiorofsndmplinizbis medica
nede@hc%acoﬁ{plr@é’ssblog%ﬁ%ﬁ ndh- ggﬁ'adz&%& @Hleﬁﬁ m neral s or

conposi t es. Is-uni orta hese are
degr adabl e, non degradabl e or partially degradable. It

is preferre roovi de nonqf unctj ona
S|gnal-%ene?£ ropatipnaceqr ”@éoﬁkgﬁly preferred to

s edh@fdcteBized NG 1AE ﬁiatéi’fal Forr ithid MRS ARR!of %h giantable megdical
generating agents especial l'y pref ferred

wi demiceisemppaestd eonzhiration. of biplegicdlheronsgrecidable materlals and
Us nat. rials are produced by
|ntrgg%§¥$d%§&#%ernmggglate fornms of signal generating
agents. Thus non-degradabl e polymers, polyner
conposites Qr ceram csS or ceram c conposites or
net al - b¥sed Thstcopbanasiop acepsdiag toalesni 3conmposi t es or
Si rd,al
o1 e 2Bl R0 Be CRBFREERSH of RRb T Brtigns o it pgat ast one
duhérapputibalynemive agénir i ng process, so that they serve
as conponents of the basic material matrix of the
overal | conposition. It is then especially preferred
to sel gat SIm%bnﬁﬁﬁ%ﬁl%&%lﬁg?&éﬁi gcapsul ated in
polymers, for exanple in the formo polyner capsul es,
drops or beads, produced by the way of mni- or
nicro-enulsion, or especially for polyner-based
materials to choose from signal -generating agents
encapsul ated in polyners, mcelles, |iposones or nmcro
spheres, or, however, from nanoparticles. Such
I mpl ant abl e nedi cal devices have a porous matrix
structure in-vivo, when by dehydration or degradation
and rel ease ofthe fillers and the signal-generating
agents and/or therapeutic agents contained in the
flllers the baS|c naterlal natrlx renalns In

o o, . . o - o



fillers can conprise to nake possible the materi al
bond of the conposition or conbinati on by physical or

W@ benioewml7 ways, or to nodul ate the el ast o- nechedi/Erdops/013732
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chem cal or biological properties. In particular the
adjuvants and fillers are chosen as descri bed above in
order to formmcelles, nic[g spheres, macro spheres,

or |iposones, nano- mcro- a %-nacro-capsules, mcro
bubbl es etc or functional units, for exanple by

attachnment of appropriate functional groups and

conpounds. Further the adjuvants and fillers are

chosen, in order to attach the conposition as a

c ontpwanderizedfin that thepkeomddbhaiomed ot fubetipoecdnpranothiaeef at least
co onen% or a part of the inplantable device, for

ex INPIEESTIAS % PF or m of a coating. Thus, the adjuvants

can be conprised of polymer, non-polymer, organic or

i norgani ¢ or conposite materials. The setting of the

el ast o- xchahhe a9mbinatiay accerlingte dbmchrri ed out by
ad%a‘?&:t&@’eg WM ihat Hlozld%m?orn'to gl#easslgrr]ial-%{ane%tg]ne rfugqétllooe reﬁ ]é)afst #8¥unction
size 1h wWoven Or nonwoven Tor 'S pecialTy

pr ef @fertBetapentiehivy sctipdjagsranhs thewh&tonerdileabteoneftaigeting group is
exanpl e retard the rel ease of signal generating and/or

t hjeasé it the capdHadionThe person skilled in the art,
referring to this, will choose the adjuvants that
according to the purpose and | ocation of insertion of

t he i nplant abhecorsbingtadn dbewvidires toand e ttedabdedingr

non- degr adabl e terial s chosen.as conponent of th

c oglﬁg%ﬁg ﬂ?&gﬁc Btpzeggﬁg}aﬁ ﬂ}ei sbgﬂaﬁg?neaﬁwragﬁﬁts NPriges a t{rst an% at least
hy gioRBbd EnifRIHEEH B cOVal@ftly 1dRatd Rbabh SneF, Sohekd1f 1RMrst unit has
or forms of crystalline, sém -crystalline or anorphous

f o pigndfgesenahing dynetiamesd thesecond ainitelr dergteer fanidsrhave other functions.
partially degradabl e or degradabl e or non-degradabl e

devi ces the degradation rate in the physiol ogica

medi um ¢an bgh@edribinesord Qo one BY tHehiedbdiighg of

hydr ophobi ¢ and hydrophilic adjuvants. Further, by the

c helpiies, sharagigrizedn dwt Big sigral-genpstingrigepgiontprisehyefirst and at least
pr i " S i

o A AR EAENEE oo A Fh b o PP, shlckfi o i
andnihlyabraogigniall igensatirgs inctis, andahe beeoadljinis beflirthef aits have other
exanpl.e by selecting polyners having nelting points,

cl Uens, “ above or bel ow the body tenperature of the
target organism and so the solubility of the

adj uvants, which for exanple exist as matri x,

m cel | e$3. nmi Thocaphieatas) accodogoetinr 3oaddul es or

simlar structures,. and therewith set in the elutjon

or T SlsrBi 5 bR ceon o Ble SPrardafilar s et s g teas
deyic@israpAliRbIghctBRSgERi | ity in accordance with the
invention is to adjust the solids content of the
adjuvants, and to influence the desired | eaching out,

rel ease,or d i r.a .t herew t.h fqr, exanple via

t he adjh@tne??é%%g%gaprﬁﬁkﬁﬁpgﬁﬁgggéég&gqﬁhtrix

v othamaserized irethatbl dinctionoo tHensesdrsl wdilit drifertike \unite & tAm  at least
met hods of the present invention, an inplantable
methlaTecHBY BY®P- e. g. a netal lic stent or a pacemaker

el ectrode or an artificial heart valve, is coated wth

a porous coating, for exanple with a pyrolytic carbon
coati ngl’as débeedrhmdation 408012020040089060W.14The coat i ng

IS subsequently | oaded with at | east one

si gnal -generati ng agent as descri bed above, and

si mul taneously or subsequently with at | east one

t herapeutic agent as descri bed above, selected in
accordance with the intended use of the device,

wherein the order of the loading with the different

agents nmay be sel ected as deened suitably. The | oading

may be done by spraying, inpregnating with solutions

or in any other suitable way. |If necessary, further

N 1 oy oy o . Y 1 N 1 I o



or any other suitable nmedia. From concentration
nmeasurenents, optionally conbined with non-invasive

w@bysiewml7 det ecti on nmet hods for the signal - geneCEEPIVG5/013732
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agents, a correlation coefficient for the anount of

t herapeutic agent rel eased per anmount of signa
intensity obtained fromthe_gignal -generating agent
can be determ ned, which allows for an indirect
determ nation of the anmpbunt of therapeutic agent
released in relation to the signal intensity obtained
fromdetecting the signal-generating agent. Wth this
nmet hod, nonitoring of the anpbunt and the regiona

di Sharackiizes in tit e fencsien of Herssprndrundt ang@itt feast one further unit is

ol P Lk aBERR Y Sl L RR T R3P RUE B B iieD .
shows the correl ati on between the rel ease of
paclitaxel froma coronary stent in the form of

encapsul &t ed TharRpRiPeH) astarding B one at thevsccsdiset ance
angatn{kecl'l YAt DB Gh tnak e cgfnb'irﬁl%ofl IR RS 8NVe o Hal- %gneratmg
t he signal -generating agent Calcein-AMin accor

wi ggent wheedie theedcanigliatrgaterating dgent in detettabie wﬂfhzemeasurement
i nventi.on.i s n m1furt ained .in th

bR A maed, VoW Bieudie it PR cabatn g el not
ofdagﬁdg@np05|t|on or conbi nati on and exenpl ary

preferred enbodi nents, which do not indicate any

necessary limtations to the invention as described in

the paragr ap{]ﬁe co%%%‘()%%cic%(r %8 o;‘LL o%&e preccedl%lgl y

avai |l able, X-ray coronary stent

fr amnﬁoémarmamd(ﬁ@ tmatme 1ﬁ1hSMdb$ medu\,al dléleicb ebﬂnpﬂde%,at least a

18.5 mm | on and made of stajnless steel 316L wa

c orég@a ‘V\hllt3}h %&v@@aqqnﬁ@ltwwww g} the deggbdistrbufan éf fhgjat least
202004009060U. As precursor

po?y %p eg%%ﬂ &re@sli n was used, Beckopox EP 401,

from UCB Conpany, and a dlsper3|on of commercially

avai | ab sil RO72 fron1De ussa

met hyl e%cﬁy AT FRIMbIAI-Ashopdug %10 PR °§§1 eipgecedB8t ent  of

t NQaiRf] YRERECIERHTA Bfit I ifp ?a%ta‘Meo/ﬁle(thﬁ ROk ‘é§m?ﬁ§gs%'ﬁrst and a
of Aerosil 0.25 w% the so i ds content of solvent

wt sgecomthepaping dayes orheson e qmnccmgtlsp péghe@t Eastone lsgnal-generating

subst refi t emper.e i.catjon

o bl Pl Ay B o o) kBB e R Y faver.
the crude wei ght of the pol ymer film was determ ned,
wherein the coating had a surface area wei ght of,about
2.53 g/#l2. Thes cumpindtioneescerdiiied genef eaxeasdingglaimsa

Ni

r1 SBPeclcrdRl BPAGNGE o EL SN ERPEng o o Rad SHER A Mbany
fluorescence. Subsequently the sanple was treated

thermal |y in_accordance with DE 2 2004009060U in
commer At RRCmRIEHHaN acoerdinga CRH 2 r BisEaRRTIZoas that the
cag hed gggg&iﬁbﬁﬁgggﬂ t nosphere with a heat-up
JcooﬁgH%an ranp of ﬁ?n1n wi th a hol di ng
tenperature of 300 OC and a hoIding period tinme of 30

m nut es,.,, Subsequent.ly.the s ated in.an

1t asohl-o. pLEseaTbinioh e aE o el it Mofebihe
30advah k) 40 séTedted B6m N éittmeictied. i n a commerci al
convection oven at 90 OC e gravinetric analysis

i ndi cated a ‘shrinkage after the thermal treatnent of
about 29 % and a surface area weight of the conposite
| ayer of gl assy, anorphous carbon/Si of 1.81 g/nR2. The
scanni ng el ectron m croscope investigation shows a
porous | ayer with average pore dianeters of about

| @Onm A subsequent investigation in a fluorescence

m cr oscope showed an intensive fluorescence of the
coated coronary stent in the green and bl ue region as
well as a weak fluorescence in the red region.



Exanpl e 2As in Exanple 1, a commercially avail abl e,
X-ray dense, non-fluorescing coronary stent from

wo-o0obieosdi x Conpany (KAON Stent), Netherl ands, PABEB200F1013732
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| ong and nmade of 316L stainless steel was coated with

a coating of Carbon-Si conposite material in

accordance wth DE 2020040099%0U. For nodification of
the fl uorescence em ssion spettrumin the red region
the conposition of the precursor was nodified. As the
precursor polyner a phenoxy resin was used, Beckopox

EP 401 from UCB Conpany, and conbi ned wi tha di spersion
of conmercially available Aerosil R972 from Degussa,

i n et h4.et hfh&kedmieatiohddicoidorgablcjaima? 1¢ closscttnizekiim that the

agent i ntroduced, . sophorone.diisocyanate, from
Si Vaﬁ?@?‘&ﬁe‘%ﬁ%g‘ﬁy‘. n n@dﬁtﬁ%ﬂ%ontent of the
pol ymer anounted to 0.55 wt% the solids content of
Aerosil 0.25 wt% the solids content of the

cross- | 2hki nghagmmbingtion agegidingie ckomiZd, plaradteneedfin that the
sol vent 99 wt9% T recur.sor.. sol uti on was sprayed
on?aéu‘f%(te(%%?fsgffpgfcg?rggl %{gﬁ%f meinahsi‘l m tenpered by

application of hot air at 350 OC in anbient air and

subsequently the crude wei ght of theazpol ymer film

det er mi A2d, ~ hhesanhingtin acedndinggo chpima? 1s charagierizgd diy that the
wej 0 . was subsequently
ex%%mr’waélg(fs)l ﬁgquﬁégﬁgf‘) %alggce%oc ngg@%ﬁke?lgggope for its

i nherent fluorescence. The crude coating did not have

any flugrescence. Subsequent|y the sanple was. treated
t her rmal ?f, " B ORI A5 OISO SEHBOAOHRTEHEIAEH T that the

CORTBY k@) cdnthif ah P A&HRH milfdfesto? %F%ﬁic, ﬁrfo?%‘a,tlﬁ'@ Mor¥@c-organic
carried out under” nitrogen atnosphere wth a heat-up
ancbropsites] pokynreaapd oén-pol3miéf adjnvanits. h a hol di ng
tenperature of 300 OC and a hol di ng period of 30

m nut es. Subsequently the sanple was treated in an

ul trasopg.c b@hé‘cdrﬁbiﬂx&lidﬂ ac@érdéhgﬁ@ o?{‘;e: ch@'}ﬁéceﬂﬁﬂgl&di@@, at
300C for 20 m nutes, washed and dried in a conmerci al

c ofhasactirigad oy dat the aduvert(s) Trecdiedagvadabler i ¢ anal ysi s

i ndi cated a shrinkage after the thermal treatnment of
about 23 % and a surface area weight of the conposite
| ayer 029.gl a¥he tdnisinaionr eberdingaaroae bf fhe ppécedingR1GMmEL .
The scanning el ectron mcroscope_ investigation shows a
pofBIRstarrgd in (et the adivvanges) psrmongiegradebles of about 100
nm A subsequent investigation in a fluorescence

m cr oscope showed an intensive fluorescence of

t hecoat 8@ coTbnanybisstemtaccordidzdo gne efithapdedsting ciags.on
as well as a strong.fluorescence jn.the red region.
el Pebfg Ayt St hiad e b o 1
and Exanple 2 were subsequently changed up with an
active agent. Paclitaxel obtained from Signma Al drich
was usedl.as Hodeimndsmascerding tPaot pf thiegireosdingtclasms,

hayi : ' 43 g/ din. ,
or R iR RS ARt R poRDpdlo) % it RERCRACRY Gohthrige pny desired
5 mixtoks bhgoreifandibic; dpaeddblealorgattyt d@radabR BABRAIES

were subjected to a gravinetric analysis.. The charge
was carried out by neans of dipping for 10 m nutes in

the actiye agpnl,s0hitidnORcorll (BVGE 8F @fﬁ’@%ﬁﬁ’é@ﬁ?’?’om

determ ned fromthe I ncrease I'n nass.

Exdnpdceerizedh adthat the adinbhopattén Condjfitseg amBdjutére, foanydneplé noctarding
Exanpl e a | oading of 0.727 g/n2. After drying in air
for 60 m nutes another fluorescence m croscopy

i nvestigation was carried out, which showed the sane
fluorescence characteristics as for the unl oaded
porous coatings (strong blue and green fluorescence,
sanple from Exanple 1 weak red fl uorescence, sanple
from Exanple 2 strong red fluorescence). Exanple 4
Three comercially avail able X-ray dense,

non-fl uorescing coronary stents from Forti nedi x

~ S VA PR I~ A~ - 0 I



stainless steel were coated wth a coating of
carbon-carbon conposite material in accordance with DE

WQoORe0dB00060U. As precursor polynmer a phenoxyPCBEPIW05/013732
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was used, Beckopox EP 401 from UCB Conpany and from

that a dispersion was prepared in nethyl ethyl ket one

with commercially avail abl e carbon bl ack, Printex

al pha from Degussa and a f u19%T ene ni xture of C60 and
C70 from FCC Conpany sold as Nanom M x. The solids
content of the polyner anmounted to 0.5 wt% the solids
content of carbon black 0.3 wt% the solids content of
fullerene mx 0.2 wt% that of the solvent 99 wt% The

Pr &eHf, $diichSQlowlsit® BoNtes tsdreB¥eslo Rt at leke onelDRtdpatitcatiyactive
polymer film tenpered by application of hot ajir  at
35EEEp N Prdhptdpast ang sighil-gsndradragent Yhemihic devige is exposed to

e PRl Stic A2 AL vt ThAEhER TS S il iggnism.
The sanpl e was subsequently exam ned in a N kon
fluorescence m croscope for its inheregt fluorescenc

The crutfe cobtS sgRRINAIoRdeT thaweanafaFture g irandniilg medical devices
SURSEAHEbaky bh YOS ainiseadrhekidifies BRk bifd b Becond signal-
accoﬁgancezhzbhgggﬂb 20840030§0Urﬁ%1$E§onnércialm?gbggné
r egentwting Tpentt wisichnidad direetl nemindinetl yda detieetdblosignalsde a physical,

nitrogen a ere.wth a heat-up.and coal -do ra

ot M R AP BRI Pl uch st Piclion S g g frs

a $pRhdinNmeesd, e whiichifle BdoHE @Sent R4AS RAMRET A §iBals is essentially
sanple was treated in an ultrasonic bath in 10 M of a
5onckdetepiahlsl sol uti on at 30 OC for 20 ninutes, washed

and dried in a comrercial convection oven at 90 OC.

The gravinmetric analysis indicated a shrinkage after

the thessgmal TheainiBinitionfacadralig t3Qla¥n 30 dctarstdrizad én taethe first
wei ght of the conposite coating. of a glass-Ilike
anBEtregacratgraEsn iR t9@ﬁ@¢@h¥et§ma5fm%?W@eﬁpﬁszsucl‘mé

SC r -
s A e e

i nioewraphy, rentron dacsahiedom wnfidgnaphysmdcieeqient tegnetization like

coating. For the active nt | oading, firstly a.
CABBIE PLBICR (P BREPHONBE Fsos Bce et g iR e
di Acmt%sﬂapth?, ndif BRotoR eARKIANDnPttddomoBBpRY (SFECERHESIEN
solution fogether with 20 ng pol y(DL-Tact1 de _
c oghiggion cafaputad tbreographFEE), aiedsonie-t@ised methodg et unsoscopic
were.mxed in. The resulting solutio s..added .wi t h
i T e S R ey s
Pofl@tad¥eiicelsp 8ctidatofy) Riamafr §8dctrioeddy Ofudvb B dumhikton

while stirring at 400 rpm and the colloidal |

s UPSEIFRSCRRY; Stecticabimnedriesspecossony, ehlemelry gipticyleohernsnce

fo [ - - :
PR 4 1) oG5SR SHORRA I ond microwave
nalasgpand siediks neticaisned wi t h encapsul at ed Pacl i t axel

and in-vivo fluorescence marker were subsequently
re-suspended in ethanol and by determ nation of the

sol i dg cont efife édﬁeoiﬁm@,ea!@&&am;%ﬁg cgﬁ?tgg%ég{%ﬂgpdggerrgﬁ% irnythat the

cont al ni ng sol uti on obtal ned
st enorsl sigrad-gendyatargiegent lpadsaadettciablersigriats ipamathasisdke by

di ppi ng. and,,t he charged weight. determ ne .

or SO RRIPRENT S mRORAACS PThE SRl Rl FThads ks semprish
OVigthodfapay, rieRironadaMsriiis§ibh SorddE@AHye fhdi Pfr€lyenOmEEnddiz%on like
Subsequently the expanded stents were brought Into 6

wel | -pl ates and i ncubated with about 105 cell s/ mni

three tines passaged COS-7 cell cultures (37.5 0C, 5 %
Cx2) in DVEM nediumin a culture volune of 5 ml.

I Mmedi ately after the expansion after 1, 3, 6, 12, 24,

36 as well as 2, 3, 4, 5 7, 9, 12, 15, 2 1 and 30

days in each case the culture vol unes were obtained,

the rel eased anmounts determ ned by neans of HPLC, and
the nmediumin each case replaced. Further, the sanples

L T N o o



average color intensity of the fluorescence intensity.
The densitonetric maxi num was observed after 30 days

wanaehbos7T Nt ensity of the fluorescence val ues PCT/EP2005/013732
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correlated to the rel ease of calcein-AMin percentile
versus tinme was determ ned. The graph of Figure 1

coll ects the neasured val uesqand shows the correl ation

bet ween the rel ease of adsorbed Paclitaxel of the
encapsul at ed nanoparticles fromthe coronary stent and

the in-vivo activity of the fluorescent coloring of
Calcein-AM After a period of 35 days the sanples were
transferred into new culture vessels and incubated

wi magnqtisgpsanange temepanby.dhrthepae metheds basedandradieinupliges such as

¢ fBRbity), Selebrblth AR PRl caf s WEECTy pesiren
desmissioadomputtditanbgrapief @BTYuleadondt tased metiods befluoroscopic

present invention, it is to be understood that Ehe

i nDHOAS AT YarRFReencs Pr {HerepranenbasedmAthads ipfotxapmplpigtravasal
| ThbBlkehQ: RREROLULARAMENIpbArREIpy! ALbRsdcd BfisHRRYVE
descri ption as many appareht vari tionsthereof are
posisctibopy tdiertii cadl epradancegspectoscoe celorimetrypoptpabpershce

the present invention. Wiat is imed.is: 1. :
OB S o RPN e dreaigei 4G FLang microwave
C OMRér 29l RBnild ) méhodseast one signal generating agent,

whi ch in a physical, chem cal and/or biol ogica

measurenent or verification nethod | eads to detectable

si gnal s, b) | east one material faor manu tur f
ot X ani 2 AT LSl R g B cPRRE S fHE
Cosetdtizedfin tat iheirarr a&doad RReLCadne A6t aﬁent 9} béth agents are

| east one therapeutically active agent, lich in an.
antaigstedofirom (hsagrogp ghmictats, metal oxidss,angtelardesy metal nitrides, metal
i ndj : | C ok [ L 1.2 ' '
nconrReY ol ARRHIE T GhycARieR, mEHe oFATRIRE AR

t hexyaphohitaddsl ynetat hiydrédeageerh] dkoxites, dietad hblidespihorganic or
indirectly re]Jeased in ,an_ani mgl .or human organi sm .

f r REPRIFE AP %3%@%385@%%%9 9%&@&%@%%%@ with

t NRoiPh b Dk 2-89%d it andRibh etald withREork R HahRE D029, 42 or 44,
according to claim1, characterized in that the

si amat!! gemerahpolypersgustallopenasidind iother brganpmetallic compounds, for
signal ~generating functi has at | east a second
fu%%Wﬂ’%?WE?°$H8géﬁﬁ%ﬁ%85@%ﬁcﬁw85?ding to claimi,
characterized in that the signal-generating agent

possesses signal -generating properties w thout a

physi cab7-or Eheearakinatim ascenduig teane of theiglaigs 3g thyough 35,
physi [ [t = Vi . 5.

C oDl Lt Bk Rl <SRGy st SRR A o pofi Feents are
t hadlectdtefrarh giegroge BEMakhdlg aB@@ntergiedondudting materials or compounds,

signal -gener.ati ng properties through a physical, . i
chREEHNPIgPVIE) RATEBRENA1C.<HATRIANGHC, sEDer PREATRASRBY hET igrpenetic or
apfé%mag\getk%r%éfﬁég and/$RenAh&IdES ‘i‘roh{]thteltﬁjouﬁm-VI Groups III-
signal - generating agent gains its a signal-generafing

pr ¥perthe €gouhNowgth absphiei prapertiehforirabhaticor inbhoivegslewgth ranges

or hysi ol ogi cal | y.condi ti oned chagn in-vivo, 7. .The
ol BRI et BB IOV v cpdiafion nloiclb rogerty Qf eifting

t hatiatipg. material for the manufacture of an

i mpl ant abl e nmedi cal device conprises biologically

degradabl e materials. 8. The conbi nati on according to
claiml1,



characterized in that the material for the manufacture
of an inplantable nmedical device conprises

whembogiccal | y non-degradable materials. 9. ThePCT/EP2005/013732

conmbi nation according to claim1, characterized in
that the material for the manufacture of an

i npl ant abl e nedi cal device copprises a conbi nati on of
bi ol ogi cal Il y non-degradabl e materials and biol ogically
degradabl e materials. 10. The conbi nation according to
claim 3, characterized in that the second function or
ot her functions is/are that of at Ieast one

therape ica active agent. 11. conbj i on
accor di % JTE%’ SRTPIgatigACEEIdNg t?@&e.o clifig 1 o ng
fu&?atréd?éhz@fl 1@fﬂﬂ?fhefﬂf§f%ﬁlﬂ)‘w§ed’6ﬁﬂ'@ h8esenbRfthg Abeils) Lu%%%fected

one targeting group. . The conbi nati on accordlng
cI fromm tBe gtﬁuamémrm arzcbtmbn nntCHa\togenatadj denitp fortexamptle 3-

on e DR T B PRI i et e e F et RpRelgp e aic

5 at 2 MQSaﬁ’ﬁodMS? 51@;5 ?ﬁohﬁlﬁxcﬁb@r&ﬂ@ld Fif el amihd-5He(acetyl

10 0f 2 T4%r@é&cﬁ%aﬁélﬁoghﬂﬁbanﬁ%[@@ta%Eﬂa?r?& -5 ¢- !?igédot- -
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combi nati on. he conbi nati on according to one of

t h@rngw@e@tayax;} 4313'éli11ﬁ§0b@t§1ﬁ@1ﬁ@élde3132@&11 JpinpPatacethbnethylamino)-
si gna. trﬂ@@%@ﬁim@& \Aﬁ%eﬁcte a%ﬁﬁ&'zszﬁq? 9{1 Kgt and at | east

on€ secon e cova yonded to each
ot {{erethytdaeiagidyl fnteehyfl)isaphthahintic Iaalﬂ a(xngaﬂaixy@@lmﬂb) 2g,6-
function and the second unit or further units

have
ot Hé?dwr{emyer@y-11ﬁmetw@a@a%mﬁhyéhlsaelea%lamﬁga% Seafgtamido-
Si gna -gener atin ent conprirses a | rst an | 'east
onkydexti/ usviphthaldmic hcidy 2 [[BohGHatdiod® 3Each ot her

B b e e R at ot B e 4 6-fiodopheny)-

fUﬂgﬂf‘éthyfﬂ)‘ré;ﬁoﬁl@‘é@ido&h%arﬁi‘dﬁP%tRﬂél lc;lcéanird]elodlxanol ioglucol,
i nation according to clai’m 13 or charact eri zZed

i nioghepmidee idgulonilenomeproh éopsatodru thmhlte or further

units is that of at |east one therapeutically active
agent. 16. The conbinati on according to claim 13 or

14, chag@ct eThg&shbiRatidipdccoidtng toRBE bOBlalihs 3NBrEReEFI

unit or further units is that of at |east one

t afigEactaitzed Ffbﬂi]ﬁt the first-pR secopd Bighalr sanaratinsasent ergpatipagents are

c

 nGacih thlp SO PEREL) ek TubiEl ot DTk Y dilerencs
t hespeahllnfilleemapettal coalplexeaandvieeded dallerantd, whiah cofitamtrare
Lo RE ctirsoR i tire SanaEu; GHIoRIiRy Fiolinium, terbium,
ChayBedshlnh 8EEbiiurh NetthaldiensiedTRiiRALEQN conprises a

second signal -generating agent, wherein the second

signal -generating agent is detectable with a

nmeasur e veri.fication nethod

frret oone PhesrEpupai eg it g Sas cbibima 1 Fiuieh s,
de¢iRedctdrized inlhat th €irt @A BéddAY kRRalacsefalh B Agdr@ isOfREecRId from the
the preceding clainms, characterized in that the

i ngyoupPABNeniFaalenfatvals liids dermxample halogeaated ariopisgir sationic
whi. & sshows a concentration gradient in the |oca
distribution of the at |east one signal-generating

agent. 20. The conbi nation according to one of the
precedi ng clainms, characterized in that the

i mpl ant abl e nmedi cal device conprises a first and a

second coating |ayer, wherein the concentration of the

at | east one signal -generating



agent in the first layer differs fromthe
concentration in the second coating layer. 21. The

wa@ e0vbioessy? on according to one of the precedi ngPCT/BPI085/013732
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characterized in that the conbination conprises at

| east one adjuvant. 22. The conbi nation according to

claim 21, characterized in that the adjuvant(s) are

sel ected from pol yners. 23.- %he conbi nation accordi ng

to claim 21, characterized in that the adjuvant(s) are

sel ected fromnon-polynmeric materials.24. The

conbi nation according to claim2 1, characterized in

that the adjuvant(s) are selected frominorganic

materi adis. 2Phe ddnehifNIBAI ASdridg t866660¢1RIgs IB hilqigh33 ],

characterized in that the adjuvant(s) are selected

f reharastegaed in that the ifizgt or spgnd yigaalogsnpiatag pesmt asoi?kﬁcﬁﬁdrf@m the
cl.er

fr %‘Shﬁbf%%ésn OIglﬂg{!‘%a%zﬁ fbﬁ‘(?ﬂ% gg?#%%%%?lgrg aﬂ dllllH'Xg%‘L %g%ré)gen, or

C odatkarieabr bﬂo@elramdmydg)chmon lgases@dh aschethglothdsridee pleriflnoroacetone,

t hat the adj uvapt (.s) can desire 1 Xt ures of
or REAHpQrOby AR ?fatﬁ? @?G,i%P@%{a{ leglaaﬁialﬁﬂ’&l%"gﬁ%‘é? plicrospheres.
pol ymer and non-pol yner adjuvants. 28. The conbi nation

according to one of the preceding clains,
c har act4.i zethd wmbimtimrwccadjng\lanné of claimes 33 through 35,

C HOCERBEEER HEe{ F AL SERGPRLR EPY 23 e b o el ar
adde!ééé&ﬂtf(&% thid Q‘oﬁ‘@?f %ﬁ&hﬁﬂ@lﬁ' 03 noﬁ@ecloﬂ'tﬁnéi@ wbé1BiR_tak 18, proteins,
according to one o e precedi ng cl ai ns
c nmpadwec?ruppésd)ephdqsmhlcbwere@tw @r\ﬂagwoﬁ,l)v inguceihg #ryye fprmation or
bi O%%ﬁmalq Ooql ) ggna}?‘%énerzﬂﬁlgh gnlptg g é)Pa CP‘filg ﬁ&c{l% gld%ce{v}ﬁgl? cc%tam

t he' prece acterize

a%mﬁﬁeﬁﬁéncas‘ for ey dxpyesbion A€ gigAgiafeherating agunp, ssch BIyr example
desired m xtures of non-degradabl e, degradabl e and/ or
panetalopeiea¢apipiexshias by, digarboxpilate pEiginhdegiefqmin or ferritin,
ac t I

cranaEb AR ARG <Rl BREEERIRESF R Tahusiologically availabl
ad§ignadvgenerfiting apeanpsueh as thetisondiepgjaigenprotan (I6RP) ardnefesrin

to control the rel ease of the at |east one

t PSRN EEYEYPId - aRinolRYulpale SYUMRSFor the at | east one

si gnal -generati ng agent when the device is exposed to
physi ol ogic fluids and/or has been inplanted into a

h u man o#3.ani Hed ccmmtgaaﬂo@mccmmgm en@ ofitihimzst 3othrdugh 42he

t r ant abl e ces

G e et 8 R0 B RS T Lo pE Epor B0l ace
an&oalds@ GPihg f&ngaﬁbcgfmelﬁcaiﬂm @gquymm @dhokﬁalﬁicro particles,
directly or indirect to detectable signals in

phigrsfesahly inciiearerage sem@/f gmnbioo ign ceppedil Pfﬁéer‘f@ﬁtfr%li* 2nmto 5
xé%hflcatlon met hod, wherein the first agent in a

in which the second agent |eads to detectable
signals is essentially not detectable. 34. The

combi natj on acco to cI |n133 cte | zed

that thfirkhe %qr%aﬁl tragﬁ@ oaagﬁa thqgigh 4,
de&ﬁ%@e@izsd # @2AhS fikdd OE @&on@gllfgﬁgsgeaa%hn £ &@eys&},lagmk are
X-ray nethods, X-ray-based t-1 mage ne ods |ike
coprpuided irt thmﬂmraphwcrmbems; nnacr@apbmssnmcildsmdigp@pmﬂﬁ or are

radi o f ent %%ﬁatlon i ke magneti c resonance
to?%@?%ﬁ?%mfpaw hods based on radi o nuclides

i ke scintigraphy, single photon em ssion conputed

t onography (SPECT), positron em ssion conputed

t onogr aphy (PET), ultrasonic-based nethods or

fl uoroscopi c net hods or | unm nescence or

fl uorescence- based net hods, for exanple intravasa

fl uorescence spectroscopy, Raman spectroscopy,

fl uorescence em ssion spectroscopy, electrica

i npedance spectroscopy, colorinmetry, optical coherence



t onography, or electron spin resonance (ESR)
radi of requency (RF) und mcrowave | aser and siml ar

woredohoes77 35. The conbi nati on accordi ng to cl aPen/BB2005/013732
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34, characterized in that the second signal -generating
agent leads to detectable signals in nethods |ike
conventional X-ray nethods, X-ray based split-inmge

met hods |ike computer tonogr¥bhy, neutron-transnission

t onography, radi o frequent magnetization |ikenmagnetic
resonance tonography, further in nethods based on

radi o nuclides such as scintigraphy, single photon

em ssi on conput ed tonography (SPECT), positron

em ssi ofy, CoMpil &ndiRIRAMRBENMineRE bhe oFitlhindSTYthFouRasied

met hods or fluoroscopic nmethods or |um nescence or

f | cherastariend in thatstbel finsson egpond signaxgenplating Aganaorbeth agents are
fluoreseence .spect.r.oscopy, C copy.

£ | 8V RTINS A el BRI aB SRR L AR pr vectors such as
| IARPAR] SRR GiMOSE pRYeralsl ¢ hodronEiusys, addioi \ifls asoiRte@Nd/ises,
t onogr aphy, or electron spin resonance (ESR), )

r RATRASISEHYDIER M USRALITAREUSE ARV RIS BRF VERES ATFRA-YFuSes,

ds. . i i : i t f
cratranees RETAIRL bEENBEE TR (et the first

or second signal generating agent or both agents are

sel ected fromthe group of tals, tal oxides, t al
car bi de®: et B CHRRAPELACHEE © 63 A ¢lAmRo t%gg{ﬁ‘i
CaliPRtdrizEd fSthatMRE &kst @ Y&BhE lhi%ﬁil» diBfasthg rQ%t%hgle bbtH@Sents are

nmetal oxycarbonitrides, neta rides,

al detectedas thenforralof bighhldganerating ngents or \wctoos epntdiningwel, cell
salts, for exappl alts.and chelates fromthe .
;SR el (5 T i fikinth Chy AR d iy and non-
t riaRgdr dr@inismt dhichWohhipieodBinAtHelesc &1dsAith 42diRE sehences
as well as netal polyners, netall ocenes, and ot her

or ipasignaltgenpiaging 8ggiduinds, for exanpl e netal conpl exes

wi t h pht hal ocyani nes. 37. The conbi nati on according to
one of the clains 33 through 35, characterized in that
the fir4t orTheandnsiognatordmaas aht ofclagesis thasughdth
agents are_selected fromthe group of nmagnetic and/ or

s efRarastsiae i1 Wat hafistt o peoBd SIEBHESHR@ENS PEFNT 8% Bpfp agents are
W éljayfa@{i HEEG 6 8% softFIR.O én@ion?,%ﬁﬁﬁsi&?sﬁﬁ"@%@%ﬁdrﬁ or solid
ferrimgnetic or ferromagnetic properties and/or

s emiteoald we oy suftnemthened G- oups 11-VI, Goups |11V, or
the G oup IV with absorption properties for radiation
in the wavel ength ranges fromgamma rays up to

M croveyg rathaddnMIn@RY REorifg tBoAPST Edingf 3EiMikduchng,

radi ation.38. The conbi nati on according to one of

cl ehiarasteg@ed hr athe EBst sighalk ganewting egentrs bonded conealgnthyde the
and/ or, second siggal-ggnerating agent (s) are selected

f rs’c?ﬁ??qwség _&SBG% § 8¢ and non-ionic hal ogenat ed
agents, for exanple 3-

acetyl am no-2, 4-6-triiodobenzoic acid, .

3, 5- di atet and ocombingioneredbisdn 28¢ ef daings 33 through 35,

> el ' i proni 0 . : . :
arehaflicldrlzk 8800 e MO QLA AR TRER 0 HElE pomcBraLKly o the
acsedond3si gietiggheratimgnageht. (acet yl met hyl am no) -
2,4,6-triiodobenzoic acid,

5-acetam do-2,4,6-triiodo- N

( (et hyl car banmoyl ) net hyl )i sopht hal am ¢ aci d,

5- (2- nmet hoxyacet am do) - 2, 4, 6-
triiodo-N-[2-hydroxy-I|-(nmethyl carbanoyl)-ethyl]-isopht

hal am ¢ aci d, 5-acetam do-

2,4,6-triiodo-N nethylisophthal am caci d,
5-acetam do-2, 4, 6-triiodo-N-(2-
hydr oxyet hyl )i sopht hal am ¢ aci d,
2-[[2,4,6-triiodo-3[(loxobutyl)

am no] phenyl ] met hyl ] but anoi ¢ aci d,
bet a- (3-am no-2, 4, 6-triiodophenyl) -

o - . o



characterized in that the first or second
si gnal - generati ngagent or both agents are sel ected

wo e@ansdse7 gr oup of carbon species, such as forPERBEPPOE013732
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car bi des, fullerenes, especially fullerene-netal

conpl exes, endohedral fullerenes, which contain rare
earths |ike cerium neodym u samari um europi um
gadol i ni um terbium dyspros1 or hol mum or

hal ogenated full erenes. 40. The conbi nati on accordi ng

to one of clainms 33 through 35, characterized in that
the first or second signal-generating agent is

selected fromthe group of anionic and/or cationic

I'i pi ds,sd.or g&%aAplaftabR!AEROAdEEH B @OMoneht &faini igPlantable
lipids.4 1. The conbination according to one of clainms |
33medicd fgHicesspediallyst eQatin g<@mpsistiga compingtiondp aggordance with
S%ﬁ%ﬂ% %h k]generating agent is selected fromthe
group Jf gases or in-vivo gas-form ng substances, like
air, nitrogen, hydrogen, or al kanes or hal ogenated

hydr ocar bon gases such as ngthyl chl ori de,

per f | uot bac®t Bprlantalle megisabdemicar comnoRgnt thergof,

op n_%ﬁﬁlnl £ 1061 StHeGoral o Ph S ERRURRK €Ok IS RIRAGS &Bically active
425.(J e é%%b%%d?%bﬁygbgording to one of clains %% e

t hageugds BFined heargotnerof zkadns hta A&t the first or second
signal -generating agent or both agents are sel ected
fromthe group of reconbinant or non-reconbi nant

nucl ei csACi dfhe MVdeUrROmpBRATt H6R3dIAE tPNaiRSP bt §€Tharacterized
which directly or indirectly induce the in-vivo

f oinrthatitbnineplaable otedisat deicestrgaaipopert draeafisgornrhirem a

for exanple nucleic aci - Whi C nt aj LWRQs .

s aEHATE e M e EaRr bR iR R i aPb i iy medical
ag@amﬁnq§u§hoﬂ@pﬁ@ﬁnﬂﬂanple met al | o- protei n conpl exes,
preferably dicarboxylate proteins, lactoferrin or
ferritin, or the which regulate enrichnment and/or

h.ormOSt 1S ?fle @JW&' &lcggfpgﬁ‘érltﬁc&\f&’ihhwlﬂgim 52, characterized in that
si gnal -generati ng agents, such as tfe iron regulatory

pr thie enater{d! BRnpries ans bea plunalitg o€ polgymerse fortelvammplt of polyurethane,
5-am nol evul i nat e synt hase., 43. The conbj nati o

ac Fl‘ﬁg.a BmH_h @el&pxg}yg LH‘%IIIS 301@h§t6rgb+fseﬁgiose Emetﬂylcellulose,

c hﬁyrcﬁ&tﬁwﬁ&nhrbs&,h@fdra@srcfpgrnsétmaems@s@pd , ,

si ghal -"genér ati ng agent “or "both agents are provided in

t hearbavymetiiylpadlujaseplitbalatn cdsein, denirapel pohysetcharidese fibrinogen,

ROV B BiacT BB o el Pl ROTRD RS T

444501y M6 dERYBIRE) 081 | elirbehdt &), Gody(6fthedsbrdyBpal festers,
tﬁ?%g§?g43?b%2arg??g$?§gd in tha% thé firgt %?psgi 5
Y

d
si poiH Téﬁél’%iﬁliif‘n@fli@géﬁlb’d’@%aWhPCd@@mYéen&ﬁ@ebbtb%lp@éggﬂ)f(malic |
t he. ; h . | . '
00 e 25008y ERSL PR B IR B8 G i)

Ther feflebpélyimers ca@ap ndktgestod polyeevd. cl ai ms 36 t hr ough

42, characterized in that the first or second

si gnal -generati ng agent or both agents are provided in

the forgof HLO§AGLH! coﬁﬁ%ha{t%ccdcr@i'h X 8ARh 82, characterized in that
transfection vectors such as virus %artlcles or

vi thaseserigh cemerisdslone ade pbirality of asn-palyereoic viatersals, selected from

R B b e PR P FiERS SRS Fimcrs, o any mivares
ar geaoyi ruses, vaccinia viruses, influenza viruses or
polio viruses. 46. The conbi nati on according to one of
clains 36 through 42, characterized in that the first
or second signal -generati ng agent or both agents are
selected in the formof signal-generating agents or
vectors containing cells, cell cultures, organized
cell cultures, tissues, organs of any desired species,
and nonhuman organi sns whi ch contain reconbi nant
nucl ei c acids with codi ng sequences for

signal -generating agents. 47. The conbi nati on

S o ~r~ 2 1



characterized in that the first or second
si gnal -generati ng agent or both agents are provided in

wo bmehersm of sol uti ons, suspensions, enul si ONSPOI/EP2005/013732
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di spersions or solid materials or any m xtures
thereof. 48. The conbination according to one of
clainms 33 through 35, characterized in that the first
signal -generating agent is HdHded covalently to the
second signal -generating agent. 49. The conbi nation
according to one of clains 33 through 35,
characterized in that the first signal-generating
agent is bonded non-covalently to the second
si gnal -generating agent.50. An inplantable nedica
devi ce or conponent of an inplantabl e nedical device
especi ally alleodaviaegr comRpRINS Rergrding Enelavad P.chafagterized in that
accor
P PR oMbt af ot B RHBE ol e it i gr non-polymeric
C odidrpotymi¢ricihaledialst one S|gnal-generat|ng agent and at
| east one therapeutically active agent ‘as defined in
any one of claims 1 to 49. 52. The device or conponent
accor d' t OT}% @ 5)3 cgfn Srfent Q&Qﬁ“@lﬁ%% élgl%j 53, Qhﬁﬁ@@erltz&?m that
|nplant nedl evi Ge o conponent thereofis
f dhermiatefrrad) mbrapmm tan ioaganih ironganic @tmixed storgarac- -ofganhireomposite
ge form ng methods applied in nedical technology is
esentabl e. 53. The device or conponent
accordlng to claimb52, characterized in that the
materi al conprises one or a plurality of pouyners for
exanpl e57ofArp1mp}«mfdﬂhémce oelompgaes therpefupdeardigg foaglpims 51
hyaluronlc aC|dh 1%% inc cel l ul ose (nmethyl cel | ul ose,
BF%B??%@ﬁPhT (gzrhydroxypropylnethylcellulose
carboxynethylcelIulosephthalat casei n, dextrane,
pol ysacchari des, fibrinoge pol y(D, L- Iactlde)
pol y( D, 1& [Thedraee eﬁclgméglhea@)a ste! y( gl ycol i des),
pol y( hydr oxybutyl ate), poly(al kyl carbonates),
pol y(orthoesters), polyesters, poly(hydroxyvaleric
aci d), folThdidexiaa oﬁﬁamp5>$ Mmdfiyh}&rmerttﬁwmhidrmﬂmepa,rtially with a
olyénallc aci d), tartraonic acjd
potopHARGRAPPIES ”BSP%F 8 %@E%ﬁ@&cl% BY Yloxrrarielerogyrising
onng%gghgpggg&qgﬁ§ or any m xtures of polyners. 54.
evice or conponent according to claim 52,
characterized in that the material conprises one or a
pl urali f non c ,mat.erials, sele fr.om
for ex a%% Tgl 618‘(18%8’(0301)‘{1&? g Whegelpl thecstert of Sypgﬁtﬂb%%oér is'made of a
St QBRRrAN coM PRI fa Iﬁgluﬁt{aﬁdmf&wr&antansy 804nyPéf thdRenetals.
devi ce or conponent according to claim52,
characterized in that the material conprises an
as- desi e .
mon- pol S SekikhBE By ARaealaifl B) WA cbibpRing siggaleengraiing
or agaiPnepdrodcretctated nttovock ahithTdn be heudad tvthi taedpdutically
that the material conprises an organic, inorganic or
ni 38y AEBYYani c- or gani ¢ conposite material. 57. An
i mpl ant abl e devi ce or conponent thereof, according to
claims 5 1 conprising nmagnesi um and/ or zinc. 58. The
devi ce @f. CTlaiuse 672 chrabingtien atcenting ®nePeladey i ¢loongh 49, in .

claim58, whergin.t stent | coated at st..
R R g B ey e GG P R

Z'Iﬂ@dl@ﬁrdebféleﬁ%s iadllylo® Yo Rk Kdils@sh 8&ARYSI Si ng magnesi um

and/or zinc. 6 The device of claim58, wherein the

stent or a part thereof is made of a



mat eri al conprising nmagnesi um and/or zinc or an all oy
of any of these netals. 61. The device of any one of

W@ bk@b0s9630 t 0 60, conprising signal-generati NgPEMEP1085/013732
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in a porous reticul ated network which can be | oaded
with therapeutically active agents. 62. The use of a
conbi nation according to one of clains 1 through 49,
in the manuf acture of inplahugble nmedi cal devi ces or
conponents of inplantable nmedical devices, especially
of coatings for such devices.63. A nethod for the
determ nation of the extent of the release of an
active agent froma conpletely or partially degradable

i npl antedh| e ABghtkad fod el deter@ination @ Heaix@dny oPthe release of an
partially degradable conponent thereof the device

corbie agdiy fram 3 eararlcisherrsiaginlly drerrdpbieiimglagiblamedipg! dgvice or
! ez?ﬁoﬁnsﬂle{eﬁfér gﬁfllg é{égfgﬁgfl cglg%&?eqlﬂ}% e%o‘?%eede%ﬁcgr&@ rlgl?lg at

0ogl cal neasurenen

'V eleadt oaatiignal-geatdatng ampeﬂhleﬂ leyds dllre]:ﬂylolmgiin&gtlymi dwoattable

and at | east one ther al | ctive ent ta_.be

- SNk & PSR FRAT 61 28 l%gvlbaimf‘émre Rrgivirifipaion
deyimed dsptdaARtinRa rutnb%hb Ynert}?clde §§d3 & IEhe oﬁ@ﬁ%ﬁ@@tﬁdaﬁ? héwe
active agent(s) together wth the signal generating
agagen( w)beuploasedelg padeah onawal prgadiew, péeriit @e device at least

i nse e devi ce i.nto

or G bR Bt b pi oY i AT Py B TRipp gienat
andn\éﬁtlﬂg apért®) upt @aSRIatiam oPBcdeties aftaadsekaﬁford@ﬁ 186 Hevige into a

rel eased signal - generating agentgs W th the use

of htnmn orrppisahasgdnisngi sueh et he@stental tharapesticaly pgrvetageant(s)
de t,i 0 e

acteoe BBty e s AR Bt agenugp win
det‘hb@@e of non-ig oagdanaiginghnetkeds. t he devi ce conprising at
| east one signal -generating agent, which | eads
directly or indirectly to detectable signals in a
physi cay ACHl%moﬁ%r 178 Qétgfmlghﬁ‘?(%rpgf e kxARATYREREDLe QF an active
verification nmethod, especially in an i nmagi ng nethod,
anageat frbmastoned@radlableamplatntabkl mydigdtdeviee age nomp@ndne thereof the
rel eased in. a human or ani pal or anisn1 rein
Gl st B el Brmeri e el vACR dfReitd o
acﬁlﬁ}f&:t%&g @E(e@l)abfe‘%gﬁxtaEQﬁ a‘ﬂh&ﬁcﬁl héhetlied1ahd/BEPRIGHdal theasurement
agent (s) after insertion of "the device into a human or
anonrwlrlfmatgmwmstﬂrpd,snﬂpwztl}yan anh@aging erathask and at least one

a actiyve
acPerRe i Bgc s et Ry E PR A BT B fRe Feapisp, wporein
ageldesite W ekt bigially ecl@dseBB thadMRativAly dTtge l@nﬁ(@} ﬁ@gdﬁer with
65. The nethod accordin g to claim63 or 64, wherein
t héeisigprbgmnamiis peentEhrfierdiseriongn! thefpyderonto 3 upaper animal

s
ol SRR R R IGG BB R HEARY ablhvEin R0 e can be
cl détemnindi E}Odﬁ&;tm‘gﬁnlﬁﬁf elaasddeigrai-gbmastingagent(s) with the use of non-
signal -generatin gent is covalently or
noVedValmA 1M gRted to the at | east one
therapeutical ly active agent. * * * Having thus
described in detail preferred enbodi nents of the
pr esent 63.nvefbé wathod acéosding tdaelalm G205 bbovher¢iatthe ineplantable
i nvention defi
e RS ot BBt B P Rafiet pCPmb D A Oefign any one

degﬁamﬁgnoﬂna@gnany apparent variations thereof are
possi bl e without departing fromthe spirit or scope of
t he present invention.
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66. The method of any one of claims 63 to 65, wherein the at least one
signal-generating agent is covalently or non-covalently bonded to the at least one

therapeutically active agent.

* k%

Having thus described in detail preferred embodiments of the present invention, it is .
to be understood that the invention defined by the above claims is not to be limited to
particular details set forth in the above description as many apparent variations
thereof are possible without departing from the spirit or scope of the present

invention.



