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A major problem in the embodiments of the prior art, however, is that not sufficient
antirestenotic agent can be transmitted to the affected vessel section during the
dilation time of at most one minute and during possibly several repetitions of the



period than a mnute with the nost highly effective form Thi s
objective is solved by the technical teaching of the independent
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The invention is advantageous, because no or very little amount of agent is lost in the
boodstream and thereby the amount of agent can exactly be determined at the
targeting site. Further, even at short contact time of the catheter balloon with the



35two stents in a vessel bifurcation or in close vicinity to a vessel
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Balloons are referred to as ,fold balloons”, as such balloons are described for

example in EP 11898553 B1, EP 0519063 B1, WO 03/059430 A1 and WO 94/23787
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X2 represents one of the follow ng residues -R7, (-CH2-)p-R7,
(-0-CH2-)p-R7; X3 represents one of the follow ng residues 15
_ml_R26, _ml_nPR26, _nil_ovi2)cnB_R26, -WNAl-(nR)r-N43_(md)s_R26; X4
represents one of the follow ng residues L2-R19,
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NH- GoNH) pif@crolnus, tacrolimus, ridaforolimus and temsirolimus. The use of paclitaxel is
thereby particularly preferred. Further preferred is the use of sirolimus or sirolimus
combined with paclitaxel.

In principle, any agents and agent combinations can be used. However
15 combinations of paclitaxel or sirolimus with other agents are preferred.

As solvents are used volatile organic compounds such as dichloromethane,
chloroform, ethanol, acetone, heptane, n-hexane, DMF, DMSO, methanol, propanol,.
tetrahydrofuran (THF), methylene chloride, methyl acetate, ethyl acetate, ether,
20  petroleum ether, acetonitrile, acetic acid ethyl and methyl ester, cyclohexane, and
corresponding mixtures. Depending on the coating material (e.g. hydrogels or water
soluble agents) the presence of water can also be desirable. Particularly preferred
are acetone, ethanol and ethyl acetate. Depending on agent and transport
promoting molecular dispersant also polar solvents, such as glycerol, ethylene glycol
25  orwater can be used.

Molecular dispersants are in the meaning of the invention substances which form a
mixture with at least one antirestenotic agent without chemically reacting with each
other.  Furthermore, the antirestenotic agent should exist finely dispersed in the

30  transport promoting molecular dispersant up to molecular and with particle sizes <1
nm.  This inventive coating is advantageous because the agent or agents are
dispersed finely and preferably homogeneously with the transport promoting
molecular dispersant and are not released prematurely from the catheter balloon into
the blood stream. Thus, in a preferred embodiment of the present invention, the at

35 least one agent is embedded in the at least one transport promoting molecular
dispersant or stored preferably in molecular form or in particle form having an
average particle size of less than 1 nm.



M4 represents one of the follow ng groups (-CH2-0-CH2-)t,
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-S- cycI”E')Qr@Qf'% the§ ferof at | eagtopiEy gnt frapgthe sgrfacelof th@catheter balloon to

- P(0) ( arlio-tRE Q:)e(l@@hﬁ)/ Z)r‘tll?é Qkétﬁ@@ﬂthbﬁ)e%sel(a &Qﬂléggdﬁg%é?é_‘g transf?\%of the

O A BE g taiqElR Drerpgec ki TapoNoMOting dhp splptances
'Cdlcy(tlhati amdﬁerate:md( fadd)dte tHROGHsHMB)Gn of Giddts @O0 28ssePAREIHBr the

CCDCZ nife?%%%{ﬁs Oc%%ﬁﬁé%%ﬁ@éﬁ@ll W}]e existing agent or agent

CO\IHC@PI'?“ bingdian: e3it be-watim)leddurngHh el terraatta @ne) Bansfered with the

2, - CON(cycl o- C3HS) 2,
Con L 57 51> Rt & ST oo s, - edocors, 25

) NHcoc3H7 Z NHCO cycl o- C3H5, - NHOO- CH( CHB) 2, - NHCO- O( CH3) 3,  NHCO- OCHS,
- NHDO- @G2hisaredNbiGke @E3HEA th&HCR 3t oye |a@eﬁi3id5ransferred within a time span of a

nggc%%af_ﬁ;@ %8 @g’%‘%@ﬁ%ﬁg @vgN%W%ngqerﬁ% peconds, even more

- N( QH@YQGEQWW)SECOWWQF@@“*@@N Wﬂidf@*@)m Zechnds ArBn3itdk loon

so0 gy FeE T g sl PARECISP I Rasgi bk laliR o trausthsyibipy shor
)2

-S gg(zg({i %%)az)%\gm gg@@@@ﬂéhe atigachppe agep tgeilhm vessoBwa)j & a¥\@BHBgeous,

- 308CHpEEBYS: thesmmbért aﬁgaz M’Peduc@@'ﬁ% the Qﬁaﬁﬁerm contact of }93 %g_tlge fer

8 Wﬁ%@% % s,gﬁ y i Cclocr)énary artenes by only s ort-term

- NH- COoBEIagidR, oNHhEOVABEIHT, - Alsb B@ Nl'loﬁty@ilataﬁa%dtllrg)ez reduces the risk of

N 0O Ve TS R ) 2. - N+ €0 N eyl o CSHE) 2.

NH CO- N[ CH( CH3) 2] 2, - NH- CO- N[ C( CH3) 3] 2, - NH- CS- NH2, 10

NF2E-S- NoksRlind\itb e Nilertrorr Mg Grandblbd Hfromoting molecular dispersant serve to
keep the at least one agent during the introducing of catheter balloon on its surface
and to ensure the optimal transfer of the at least one agent at the targeting site site
during the dilatation of catheter balloon.

25  According to the invention it is particularly preferred that the amount ratio the of at
least one antirestenotic agent and the at least one transport promoting molecular
dispersant is from 95 wt % antirestenotic agent to 5 wt % transport promoting
molecular dispersant to 5 wt % antirestenotic agent to 95 wt % transport promaoting
molecular dispersant. In a preferred embodiment, the amount ratio of the at least

30 one antirestenotic agent and the at least one transport promoting molecular
dispersing agent is from 90 wt % antirestenotic agent to 10 wt % transport promoting
molecular dispersant to 10 wt % antirestenotic agent to 90 wt % transport promoting
molecular dispersant. More preferable is an amount ratio of one antirestenotic agent
and one transport promoting molecular dispersing ageht from 95 wt % antirestenotic

35 agent to 5 wt % transport promoting molecular dispersant to 70 wt % antirestenotic
agent to 30 wt % transport promoting molecular dispersant.



- NH CS- NH- cycl 0- C3H5, - NH Cs- NH[ CH( CH3) 2] , - NH- CS- NH[ C( Chl a) 3],
- NH CS- N( CH3) 2, - NH- CS- N( C2H5) 2, - NH- CS- N( C3H7) 2,

NH- CS- N( cycl 0- C3H5) 2, - NH CS- N[ CH( CH3) 2] 2, - NH- CS- N[ C(CH3) 3] 2, 5
- NH C( =NH) - NH2, - NH- C( =NH) - NHCH3, - NH- C( =NH) - NHC2H5,

] mi g(( ENE:}C%H MH Cé %_‘_ E@Cl Of@@égl{ﬂwmg general formula (l) are used

NH C( =NHs Maas{32 pr@ﬂhbt[mg:rﬂﬂjemnmpasamd- C(=NH) - N( C3E17) 2,

NH- C(=NH) - N( cycl o- C3H5) 2, - NH- C(=NH) - Nf CH( CH3) 2] 2, 10

- NH C(=NH) - Nl C(CH3) 3] 2, -0- CO-NH2, -0-00- W#CH3, -0- CO- NHC2H5,

0- CO- NHC3H7, - 0- CO- NH-cycl o- C3H5, - 0- CONH[C}H(CI—B)Z]

- 0- 00- NH[C(CI—|3)3] -0-00- N(CH3) 2, - 0-

- 0- 00- N( C3H7) 2, OCON(cycIo C3H5) 2, - 0- CO- N[ (CHS)2]2

0- CO- N[ C( CH3) 3] 2, - 0- CO- OCH3, - 0- 00- 0C2H5, - @s00- 0C3H7, 15
-0-00-0-CyCl O C3H5, -0-CO OCH(CH3) 2, -0-00- 0C(CF13)3 R14 to R3
represen@g%pendently of each other the follow ng residues: CH2F,
CHF2, - CHz2Cl CH2Br, -CH21, -CH2-CH2F, -CH2-CHF2, CH2-CF3,
- CH2-3CH2¥! representsigpgrof th@ﬁmlommre% §4é%- C3H5, cycl o- CAHY,

20cycl o- D|§‘H9a180ycb@R€§@i4l LRWC'—QJQZ %R"w@“o @%Rﬁ)’kﬁ" LF’hC(Rs)(RG) R'®,

-Cl-12- CP csz
- CH2- CH(%HS') F{@CH( onY=lehe AUR)-Y-L-R™,
- CH2- CH(-GBI3) (e, chem) CH( %L?_C(léo(ﬂ%;mscz% - CH2-ZLCHR)R R,

- CH( C2H5) (ﬁﬂ c WH@ Eldﬁéﬂ'&’é) RS —C(RY)(RY-Y-L'—
- C2H4- CH
- CH2L0CH( LOQF@%%% ch%S R‘bﬂz {IH(CE(R?)(R - CHEPIRHEGH) —CIRB)(RO)-Y-R'%;

CHZ-CH(CHB) CH(CH3) 2, - CH2- C( CH3) 2- C2H5, - C( CH3) 2- C3H7, - C( CH3) 2-
CH( CH3) 2, , - C2h14- OHLOH3) - O OHB) 3, © GGl 7 O OO,
-C(CH3)— pre@g@%@@th @P&W'@%@ s . dﬂﬁﬁ%‘w GrRetieHp R
CHZ C(CHS) ZCH2, - CH( CHB)- CHECH, - CHEQ(CH3) 2, - C(CH3)=CH 30 CHS3,

F1 CH CH3, - CHr CH CH C2H5, CH- CH
C3H7 ?ﬂ*"@p é’?%i'f_%g"‘ﬂﬁlﬂﬁ‘ , . GHeCH G- CH=CH2,

- (@) -€M CHRM' - IIR=RECHIM GUOHR-R %,  —M'—(M?)— M3—(M4)5 R,
CH=CH- C( CH3) =CH2, - C2H4- O CH3) =CH2, - CH2- CH( CH3) - CH=CH
CH( CH3) - q42 CH=CH2, - CH2- CHEC( CHB) 2, - CH2- C( CH3) CH-CHB 35

- CH( CH3) Xrepres@ans oneq@fitimpifatiqnare yesiduesH=C( CHB) - C2H5,
CCJ(_l(Clc'JB_I)s)_CEq' @ G@%ﬁ(%%’%&ﬁ)ﬁ _g@@%ﬁ-ﬂg R10 (R11) C(R12)(R13)_
it G CHS) = Gl AL G R - A RS ARG,

- CHZOCH=CH- CSH?
bR TR BB geeR) oeae. o 11
CH( m)calui?p t%“%&«[’&@"%ﬂ%@ ) - C21 - 14- CHEC( OHB) 2,
1 )

-C2I - 14- R

- O —L O

CH, $0 o 1)
\y/ 1 \ |/
2 2

R n R n
linker 1 linker 2
R1 : R1
N i
or— ey =
R? : R

linker 3 Iinkér 4



C( CH3) =CH- CH3, - CH2- CH( CH3) - CH=CH- CH3, - CH( CH3) - CH2- CH=CH- CH3,
CH2- CH=CH- CH( CHB) 2, - CH2- CH=C( C13) - C2I - 15, - CH2- C( CH3) =CH C2H5,
CH( CH3) - CH=CH C2H5, - CH=CH- CH2- CH( CH3$2, - CH=CH CH( CH3) - C2H5, 5
- CH=C( CH3) - C3H7 - C( CH3) =CH- C3HT7, - CH2- CH( CHB) - C(CHS) =CHz,

( D

d CH( 043)(02H5)]inzkgﬁg d CH2- OH( mg@q 2) C21 - 14- CH= C]2, 15
- CH2- CH CH,CH2 CH CH2, CH CH, 2 D, CH2 CHCH
- CH=CH- CH2{ CH=CH- CHS, CHECH- C21 - 15, [ - CH2- GRECHC( CH3) =EH2

- CH2- CH=CY( CHB) =CH- CH=GH, CH3) - CH=CH-\CH=CHR,
- CH=CH- CH CH( CHB) - 12,

- CH=CY( CH CH2- I 06-CH,

CH=C( CH3) - CH=C( CH3)} CH=

CHECH- CHB, |,CHEC( ¢
_ oG, B o OfinCH GiF o2, CHY ¢ C &B, - C ¢
-C2H4-C CH, -CH2-C CC- C21- 15, - C3H6- C CH, , - C2H4- CC- CH3,
- CH2- CC- C2H5, -CC%@%BB CH(CHB) - C CH. - ar2- 25 8KEERs) - ¢ o
D-C CH, miCH(CH3)- CC\CH3, - CAF16-G CH, - C3H6-C C- bH3,
-C2H4- C C-[C2H5, - CHP-C C-C3H7, \-C G C4H9, CH( CH3)-C ¢H,

- CH2- CH( CHB) - CH2- CBN, - CH( CH3)} C2H4- € CH, | Cre- )-&a- cH,
- CH( CHR) HE HGH3D C C2H5, - > S §=€Q 7
- CC- CH( CHR) - &2HB \- IO cH2- EH(CHR) 2, - CoC-c(cH3) 3, 3 (CAH8) - C

S Q(CB) 2- & - OH( C2HB)) - Gr2- C CH, |- Orp- OH(C21 1 15) - CCH - O(€43) 2- CH2- C
CH, - CH2- C{ CH3) 2- CRBH, - CH(CH3)- CH(CHB)-C GH, - CH(CBRI7) - C ¢H,
~C(CH3) (C2M5)-C CH, -C G C CH, 'McH2- C G C CH -CCC G CH3,

-CH(CCH) 2, -C2H4-C Imkerad, -CH2-C C-CH2- C CH, -(@nkerCPH4-C CH, -CH2-C

CCCCH3, -C C—CHZ CC—CH3, -C C 35 GCC-CHCH3)-C CH -CHCH3)-C

C-C CH, , - CH(CCH) - C( CCH) 2- CHB, - OH2- CH(COH) 2, - OH(C

CH) - CCLCF@reﬁ?“@Oéﬂﬁqfﬁh@é@lOW"ﬁ@QﬂOQW 10; n is an integer fromO to 5;

p is anOlE@@ger-NHooQ, tacd-, 139 Lyppn Leleass, fIem. I-# H-co-
fom"

repr es&nts_% (HOlNHE reBr E%e%s O—l\ﬂ-l éO h I's an i nteger to 10
5
M’ represents one of the following groups

RB RS
A -
N N —N—(CHp)g—N— —

4{} ( 2)6 | CH2 \ }N
H
9 9
R q R q
group 1 : group 2 group 3

M? represents one of the following groups
—CHz—, —CH—CHz—, —CH;—CHz~CHy~, —CH,—CH,~CHy~CHy—, —O—, —O—CH,—,

10 —-O-CHy—CHg—, —O-CHy-CHp~CHp~,  ~O-CHy—CHy—CHy—CHy—, —O~CO-,
~0-CO-CHo-, ~0-CO-CHp—CHy—, —~0—CO-CHp~CHz~CHop-,
~0-CO-CHp—~CHy~CH;—CHs,—, ~CO-, ~CO-CHg-, ~CO-CH,~CHy,

—CO—CHQ'—CHQ—C HQ—, ~CO-C HZ—CHQ—CHQ—CHz—;



5 The transport pronoting nol ecul ar di spersant for enbeddi ng of the

at | east one antirestenotic agent is thereby defined by neans of
concrete physical properties. The transport pronoting nol ecul ar

di spersants are organi c conpounds containing 10 carbon, hydrogen and
oxygen, and optionally nitrogen. If the transport pronoting nol ecul ar
di spersants contains nitrogen, then the nitrogen is preferably

present M rapiegentsopis obthel followiogfasoup®f an ami ne group. Such

conpoundg g&wd ai n_ppgef era to 5 gui gey hands, ngreceref erabl v&_ @
3 amide %onds ‘an /Iglﬁ haveml_MtC(JJOS am’rﬁlg] g;eoﬁg?,’ whér??@i (r?@{ he taﬂmélog NP~
nunber of NAHG(BEnNE-o s ranges from1l to 10, preferably 2 15 to 7,
nore preferably from3 to 5. The nitrogen containing transport

pr onot i ng,anol ecul 83; di spﬁ%sfawt s. have nelting points of above -20C

pr ef er abl'y "GPTEEBRECHECT WG RIDVIBRLTAWPS of above 20C and particul arly
pr ef er ab(3Cldi—QHoMe-)40G-Oabiti,bGHy-Rg (pCHI-EHEOaY,; | east 470C,
preferably 20 of at |east 490C, nore preferably of at |east 510C,

nore preferably of at |east 530C, nore preferably of at |east 550C,
nore prelerapiepests dtCtbakt, 510CHnOrtn.pr df-Or-&iilay)of dtCHea®H5008, or
nor ejpr ef-etRbloyLfc (j_e)%s,t 610C and particularly preferably a

boiling point of at least 630C. In addition, the boiling point should
not exceed 650C. The boiling points are valid for the nornmal pressure

at sea | am.lw? repre@éntifdepanddatly Af paeh etHerdhs tmmaﬁhg)re?@ésrz ans po][ t
pronot i ngomlecubsr dihsper S W t n en, | si s

car bon, %§dr3§enhanddg ’ge?ﬁ%ﬁﬁd ércia&%g‘t 5btfgagﬁt 59_8y§%1ctc3?gnd"§rcg4(%13)2'
char ged aQ€(GEa), nc-QCild, c pOPhon.—BUkk-Rh,ans@@Rhapr o j ngSOBk.ectS@Hs,

30 djsper CEOK Gl t h | £ 1)_ppkef erabl yh
boi | Loy porain AeS0OBH  RSCHREELE, - SEBIG AOF ot e

more pretBf@bPH)or at HHNQGYD, yet ndr@)EPEblds)labl y at—R(EAEDCHEGH:).).,
yet mor e-QIGHIPRONDIRL,AL | easBi@HIGCISHNPr € Prelsyicably, of at Ispa,),
480C, yet f 1 | 490& d yet |

o 1 ny ot e SR SH6D. | S 1 NG e GHO T e Bbrh | shesibets
not 35exe@@@3559ﬁi;C[Drecymm-Ci3Irlg pecm@ﬁ(ﬂl-%)szvali@ob()@-@hﬁ nﬂ@@H, —COCN,
resgyre a aley L E. re

Do T et ogte, r sb R TeCOPCHfy oo ORIy ehiobt or S60p CHE e
9 oxygem@O6H(CHile oxygORCGO-dRE, ar e #0@NERab| y 3@NERHS N estEONHC,Hs,
of "t he. pr SoNHCRIICC ROONPREIEBTLH,), | o P ICIRELITLY, ooCPNLIEEEfyil

of the pr of ether bon rom4 re préferred

11, furt*ﬁéf?)% Jopr ef er réePONieztiget 0 10 <¢RMNCatonds, or -CONE¥dod3sHs),

t_hte pr eS?@C)N[GH(@Hg)%,t bonds -%?@N[CQCH%%‘EF erred mmgo‘i%}eéter bongsiICAOSHs,

ni trogen nspor r i ecul a s accoy,di

genetal Tgﬁméﬁﬁf h&\%ﬁ*@g‘zﬁ%‘g‘g’ Iar‘%@%ﬁ%?@gmar \/\g’?‘lgﬁﬁ;—é}&l—'?’)&

at | east—MBCQ/OQOH;, mor-eNHCE-@GHHy of -HHC@aBC;M20 g/~RHCOy---cyoineC;Hs,
f bl ty 440 10 f b I

by e SLLNHEID CHAEL) 110 SR OpIGMRLe 10 ALETS” kMR, | eo=idEl,

g/ nol, yet nor bly fromat ast’*470 g ye
pr ef er abtiHEBHat | eabiH-#g0loglsttd,, yetNHEHECH:)ef er abNGCHa)s, | eastN(@My).,

/[ mol  a pcul a er ahl ar Wej fvat | ea

g/ moJ . ‘?ﬂN@%%?zégenumg ?)%u ng tg(ggglgﬁﬁsz#omwﬂgpi&r%ﬂ%% ar aﬁtc&g%k]z’

di sp saﬁ§9 or di ﬁéa ﬁﬁhe 1588 sl f ormePacyd9-Gshlse t o MBECH(CHa)z,

of at |oaeroaen e ol e O e op S B e Batte

of at le mol , r re eas o

nmore pr e?%bééﬁgc@?)z’at T%@%?@_é’&’gl r?&ﬁ%ige%/ ‘%?&?"Eﬁ- ef é%%‘zty?‘"'g’f aTSO%/&H?'

Ieafst 4g|6)8@é—m)dclo-l¢elt15,rm1;80@€é|(@ll-1@b,l )(;—803@.(CHQ)@,S][-—S(HQN?12[TD|—,O®E§, D€, Fs,

ref erably_ east 50 and pargi ref erak ] )

Pml ecul ar(ijgib My " at Ié)gscgﬁ(gg?)H /m)IO. (goéwp%%ﬁ’?i on, (?‘ﬁ(&eéthézxgloo(r‘,%Hs,

pr onst | ngOHGFﬁQQHé@Hsﬁiz,sper%rﬁ@oﬁ Chskt | edd-G@eNidE no grolip-GP-NHCHS,

am de groyp-DonmeiMeen 25 taoNgd-carheH ons, prelaabbyn-Relwoer-24Hs,
—NH~CO-NH[CH(CH3),], —NH-CO-NH[C(CHs)3], —NH-CO-N(CHa)o,
—NH-CO-N(C2Hs),, —NH-CO-N(CsHy)., ~NH-CO-N(cyclo-CaHs)s,
~NH-CO-N[CH(CHs)a]s, ~NH-CO-N[C(CHa)3]2, —NH-CS-NH,,



A preferred group of transport pronoting nol ecul ar di spersants
Wi thout nitrogen preferably has a nelting point of above -80C, nore
preferably of above -75C, nore prefer‘e[bly above of -70C, nore
preferably above of -65C and particularly preferably a nelting poi nt

of abov pepe neltin 0i r ticularl obt

| i near gﬁ‘i%r esr dL?es Furtﬁelro NH 3 Iqlt_)l&aﬁ 5f ound t%at t traﬁi 8?
pr oot My HfePeliti-aye leriGshler s ant'sJ\“dfCShéIHjGHé@Hk)z}ﬁ or mrI—HH(—QS—fNJ'rI[lQﬁ@Hs):;]
From 0 ge m”d R 1 o org: Cor @ EePRf) CT8, 1) & NAEESTREGH,),
rom 0 c r C 0

g/ cnB, ﬁ@‘g{"fﬁnﬁ(‘cﬁ@bﬁﬁ@g% g/ cﬁg{‘&ﬁo'fﬁ@%é %13 andqﬂ\él'r'r@gul\mﬂq}"a)slz
preiler&bll-jl—ca(%&h)sl\ﬂ-gé of 0. 93—[?HG®$—NH%4N|QSI-E{CWB WHuctfmmNmzmg
was fou erred transport pronotin

di sper sgﬁﬂ N{)ﬁe é‘r al formul ap(l) Eave a fl éémi‘ﬁ—%@v%ﬁs-
50C, rmr\'éi—&(ef\&'r)r&hi GH(GHgwle 60C, yet nore pref er+Nid—G{=NHPNH[TICH:)],
et norL (qf:gr e above referre a

zet m)rﬁu-p.r H Fq(G(?r]:-la)glgove QW%et r%oﬂgcg_'&@% ‘erred g’f]_PaCb(ove 9%'?%%}2
partlcuﬁ'ﬁ"r(& EH#M%&P sflglash point of above 100NH-fHENKBNERECH:):L,
(rj el0 actNk- G(ﬁdll-nesl[@(brgabgq? pre@r@edNHz?nsp@Lbonrm@rg Lhg npleaUniclq

i spers ing to ge rnul,a wer e aboye

bel gw 16\23’30—8@&%&' g r ef ?a @‘é hﬁa@&dﬂ'&(?% bet vveenéi QéO'hﬁ'Hgfﬁgb'@)ﬂ
is pr ef—@r—rCKal—ltlH&(ﬁHa%]pr ef erred aQ-d2@ab{Chg,,i ndex n20/ BOaT®eR(C,Hs),,
1.410 tg nore pre 420 to 1

preferred \Aﬁe%alrss% 430 tp 152?6?%@?&}%(?% 5%Zreferred ngelﬁﬁtl]_]@?ﬁ%]%
1. 465, —QT(@ GEATlsdsh y pr‘@e@@e@gﬁs a refPa80-RCihdex n20+0G<dGedn
1. 480 L@—@JOA@&IOQHQR)L@@OD@% CPQ)% SELICOLATIEAL):: pr onot i ng

mol ecul ar di spersants are the nore preferred, the noré the
af orenenti oned chem cal and physical paraneters fall into the

pref er REY to aRFerepreeet afdepentiesty stedattothaeetiruiohohingnesivespr oot i ng

nol ecul IS nts i Chah oreppnt i or te [

t he rm§?§ﬁ?ef E‘ﬁ@% ra_rg“'r_wn g’ﬂ'l??{m tb&&%ﬁ 2 ni Eg'r@:ggrtéﬁ ~Chr,,
pr onot i fljlanBFec u-&H2dCERELL s anCHraOHRY, a +©Hf—a€él'tlzlve aynhbe(23rrb520/clghclof-C4H7
1.49 appbls-Aapil id¥BIReLM cf’o8@9~|%“ a/%ldjénlsi' ty_ph 1. c(])jfrf_ prorm(;ﬁh —H,

L,
therefo | es re erredt nitr Be trahs
nol ecuT 3d| g‘éﬁeant‘ Chldwi ng H(Q'éfr)z acra ﬁ'@(ﬁ%lﬂi l—QH(@HBD g2Hs,

bt(:)lh i nng@H@)& chﬁ%oat@EMCﬁisﬁ@aﬂﬁnSJ—CHZD(fJI{I@CﬂQ)—m'zﬂgﬁ _@-rsr(dzﬂ —&H ®H3 )2,
(6] er un Out Sl err ran e
'n additl% s iR e R e e AR A
r ef ract—CMﬂm ndex —Gah’e—Bbi(CH@h po+6§H4—tOI¢(01=éJ)J‘c®{rg5 poi nt , f-lc&:s(h;]-gr)r-ml—{g
t he i ed t
Ko o ELCH(EHLE R o COHICIY CREEHICHER, » Wﬁ%‘ﬁ*?f%ﬁiﬁ%‘*s
di spersghbs s tle) ‘@ﬂ%ﬁﬁ)ﬂabl@%ﬂ@b"abe@bﬁd as—(g( 3):ﬁ1§331*rht er +8(GHg)or
el ir G et il sl it %&*F‘Cr'@
synt hes@éca Cazanaér@aﬁgea@ﬁ%on 25@ ﬁ”ar t el ETFeH-6Hs —C rED
pr epar @plilgn eCHarCHBHRGH,, TaOHECH; REHREI| dusH+C@MPIUNd G HE=0H-
XBFonethl  _CH=CH-CH=CH,,  -C3H¢—CH=CHs, —CoHs~CH=CH-CHs, —CHo
CH=CH-C3Hs, —CH=CH-C3H;, —CH,—CH=CH-CH=CH,, —CH=CH-CH=CH-CHs,

~CH=CH-CHx—CH=CH,, —C(CH3)=CH-CH=CHo, ~CH=C(CH3)-CH=CH,,
—CH=CH-C(CHj3)=CHs, —CoH4~C(CH3)=CH,, —CH2—CH(CH3)-CH=CH,,
—CH(CH3)—CH2—CH=CH2, “CHQ“"CH=C(CH3)2, —CHQ—C(CH3)=CH—CH3,
35  —~CH(CH3)~CH=CH-CHs, ~CH=CH-CH(CHj),, —CH=C(CH3)~C,Hs,

~C(CH3)=CH-C;Hs, ~C(CH3)=C(CHs), —C(CHa);—CH=CH,, —CH(CHs)-C(CHa)=CHb,
~C(CH3)=CH-CH=CH,, —~CH=C(CH3)}-CH=CH,, ~CH=CH-C(CH3)=CHz, —CaHa—
CH=CH,, —CiHe-CH=CH-CHs, —CoHs~CH=CH-C,Hs, —CH,—CH=CH-CsH-,
~CH=CH-C4Hs,  —C3He-C(CH3)=CHz,  ~CoH4~CH(CH3)-CH=CH,,  —~CHp—



-Y-L1-R18 Y = -CH2- L1 = linker 5, (n=1) R18 = cycl o-C3H5 -000- C2H5
-ML-(M2)r-M3-R26 M =group 1 (gq=0) M2= -CH2-, (r = 0) M3= -NH R26 =
cyclo-C3H5 -C(R19) (R11)- L2-R19 L2 = -NH-00- R19 = -CH3 corrpd 2
-Y-L1- C(RS)(R4) R18 Y = -C2H4- L1 = linker 2, (n=1) Rl = —-HRS:

R4—

= -o-

o N R i R e

C(R19) (@iﬂbis) CH-C R, 2) Gtz CHERM ;) =2 H=GI-0Bl5, ngdfl(BEH;,)—@HIt—Rﬂ-I—@HRﬂl‘Hg,,

= -HRl9 & Y~ - CH2 D

i nker 3 (n HREPT LI SH L e o b err i By =Cr-Cat
M =gr oup~@H(gH-Oll-CHRG2Hs,- H =GH=CHR) 2—@?1!(9"139119 LQH—CNHC@ﬂC[‘R):@sz,
-C|'|2-SCF3—@HEWCF{3)—@§3H$)(R4) LE(EH, A CI8), - R18  _CH,~CH(CH3)-C(CH3)=CHy,

10

15

20

25

30

35

—CH(CH3)-CH;—C(CHj3)=CH,, —CH(CH3)-CH(CH3)-CH=CH,, —CH>—C(CHs)o—
CH=CHy,, —C(CH3),—CH;—CH=CH,, —CH>—C(CH3)=C(CHj3)s, —CH(CH3)-
CH:C(CHS)Za —C(CH3)2fCH=CH—CH3, —CH(CH3)—C(CH3)=CH—CH3,
—CH=C(CH3)-CH(CHj3),, —C(CH3)=CH—-CH{CHj3),, —C(CH3)=C{CH3)-C2Hs,
—CH=CH-C(CHj3)3, ~C(CHj3),—C(CH3)=CHa, —CH(C,H5)-C(CH3)=CHo,,
—C(CH3)(CzH5)-CH=CH,;, —CH(CHj3)~C(C;Hs)=CH,;, —CH»—C(C3H7)=CH,, ~CHa—
C(C2Hs5)=CH-CH3, —CH(CzHs5)-CH=CH—-CHj3, —C(C4Hg)=CH,, —C{C3H7)=CH—CHs,
—C(CzH5)=CH-C>Hs, —C(C2Hs5)=C(CHs), —C[C(CHs)3]=CHa,
—C{CH(CH3)(C2H5)]=CHo,, —C[CH,—CH(CHj;),]=CHs, —C3Hs4~CH=CH-CH=CHp,,
—CH—-CH=CH-CHz~CH=CH,;, -CH=CH-C;H;~CH=CH,, —CH;—CH=CH-CH=CH-
CHs;, —-CH=CH-CH,—CH=CH-CH3, —-CH=CH-CH=CH-C,Hs, —CH,—CH=CH-
C(CH3)=CH,, —CH;—CH=C(CH3)-CH=CH,, ~CH>—C(CH3)=CH-CH=CHo,,
~CH(CH3)-CH=CH-CH=CH,, —CH=CH-CH,—C(CH3)=CH,;, —CH=CH-CH(CH>)-
CH=CHz, -CH=C(CH3)-CH,—CH=CH,, -C(CH3)=CH-CH,—~CH=CH,, -CH=CH-
CH=C(CHs)a, —CH=CH-C(CH3)=CH-CHs, —CH=C(CH3)-CH=CH-CH3,
—C(CH3)=CH-CH=CH-CHj, —CH=C(CH3)}—C(CH3)=CH,, —C(CH3)=CH-C(CH3)=CHj,
—C(CH3)=C(CH3)-CH=CH,, -CH=CH-CH=CH-CH=CH,, -C=CH, -C=C-CHjs,
—CH-C=CH, -CH+~C=H, -CH,-C=£-CH;, -C=-C,Hs, —CsHs—C=CH,
—CoH4~C=C-CH3, -CH,C=£-Cy,Hs;, -C=£-Cz;H;, -CH(CH3-C=CH, —CH,—
CH(CH3)-C=CH, —CH(CH;)-CH,-C=CH, -CH(CH3;)-C=C-CH;, -C4Hg—C=CH,
—C3Hg—C=LC-CHj3, -C,Hs~C=-CoHs, —CH,-C=£-C3H;, —C=C-C4qHg, -CoHs—
CH(CH3)}-C=CH, —CHy-CH(CH;)-CH>-C=CH, -CH(CH3)-CoH,~C=CH, ~CHs—
CH(CH3)-C=C-CHj, —CH(CH3)-CH-C=C—CH3, —CH(CH3)-C=C—C,Hs, —CH,p—
C=L-CH(CH3);, —C=£-CH(CH3)-CyHs, —~C=C—CH,—~CH(CH3);, —C=C—-C(CHz)s,
~CH(CoHs)-C=C-CH;, —-C(CH3)>-C=C-CH;3, -CH(CyHs)-CH,—C=CH, —CHo—
CH(CzHs)-C=CH, —C(CH3),—CH,~C=CH, —CH;—C(CH3),~C=£H, —CH(CH3)-
CH(CH3)-C=CH, —CH(C3H7)-C=CH, —C(CH3)}CoHs)-C=CH, —C=C-C=CH, —CH,—
C=L-C=CH, -C=£-C=-CHj, -CH(C =CH),, —~C,H;~C =C~-C =CH, —CH,—C =£-CH,~
C=CH, -C=£-C,H+~C=CH, -CH,~C=C-C=C-CH3j, -C=C-CH,~C=C-CH;, -C=C-
C=L-CyHs, —C=C-CH(CH;)-C=CH, —CH(CH;)-C=C-C=CH, —-CH(C=CH)-CH,—
C=CH, -C(C=CH),-CHj;, —-CH-CH(C=CH),, —CH(C=CH)-C=C—-CHa;

m is an integer from1 to 10;

nis an integer from 0 to 5:

p is an integer from 0 to 3;



“CH2- L1 = linker 4, (n=1) RL=R2 = -HR3 =Ré = -HR5 = R6 = -H

= - CC-CH3 - CONH2 - ML- (MR) 1- MB- (M4)-R26 Mi=group 3 (g=0) M= -0-,
( 1) M= -NH 00- Mi= - 0C2H4-, (s=012R26 = - CAHO Pl5. C( RL9) (RL1)
“C(RL2)(R13)- R19 L2 = -CO-NHRL9 = R11 = -H R12 = R13 = -H R19 =

R4)-R18 Y = -CH L1 = linkers, (n=1) Rl
13|39§'§Pﬁn%?e1=ir%n¥0%33)(0% - 000- cycloE C3H5 :\/Il (R/E)r-IVB-

( RIGERIESEPIDHOD T g=0) M= -CH2-, (r = 1); M= - NH 00-

NA4=- CaHiéBresentsd or1R26 = CI;S -C(HRé%( R11)C;ng( RlZ)éRéS)-LZ- R19 L2
-COO-R19 = R11 = - H = R13 = - = - conpd.

_O(R3) %??4?5‘@99&%”%%%1%ker 1, (n=2) -CO OCH3 - Ml-R26 ML=group 1
(g=B) -C(R19) (RL1)- L2-R19 L2 = -CO

The transport promoting molecular dispersant for embedding of the at least one
antirestenotic agent is thereby defined by means of concrete physical properties.

8
;
O
ce
M4) -

"’III;UII

The transport promoting molecular dispersants are organic compounds containing
10 carbon, hydrogen and oxygen, and optionally nitrogen. If the transport promoting

molecular dispersants contains nitrogen, then the nitrogen is preferably present in

amide bonds or in the form of an amine group. Such compounds contain preferably

1 to 5 amide bonds, more preferably 2 to 3 amide bonds and/or have 1 to 5 amine

groups, wherein the total number of nitrogen atoms ranges from 1 to 10, preferably 2
15 to 7, more preferably from 3 to 5.

The nitrogen containing transport promoting molecular dispersants have melting
points of above -20°C, preferably of above 0°C, more preferably of above 20°C and
particularly preferably of above 40°C, and boiling points of at least 470°C, preferably
20 of at least 490°C, more preferably of at least 510°C, more preferably of at least
530°C, more preferably of at least 550°C, more preferably of at least 570°C, more
preferably of at least 590°C, more preferably of at least 610°C and particularly
preferably a boiling point of at least 630°C. In addition, the boiling point should not
exceed 650°C. The boiling points are valid for the normal pressure at sea level, i.e.
25 760 mm Hg.

A preferred subgroup are transport promoting molecular dispersants without nitrogen,
which consist of carbon, hydrogen and oxygen and are not present as a salt and are
not charged and bear no acidic proton. Such transport promoting molecular

30 dispersants according to the general formula (I) preferably have a boiling point of at
least 400°C, more preferably of at least 420°C, yet more preferably of at least 440°C,
yet more preferably at least 460°C, yet more preferably of at least 470°C, yet more
preferably of at least 480°C, yet more preferably of at least 490°C, and yet more
preferably a boiling point of at least 500°C. In addition, the boiling point should not

35 exceed 550°C. The boiling points are valid for the normal pressure (1.013 hPa) at
sea level, i.e. 760 mm Hg.

The transport promoting molecular dispersants contain 1 to 15 oxygen atoms, more
preferably 2 to 14, yet more preferably 3 to 13, yet more preferably 4 to 12, yet more



16 RI18 =-CH3 R3 =R4 =-Hr'-"613 conpd.7 -L1-Y-R18 Y =

(-CH2CH20-)rn L1 = linker 6, (n=1) R18 = -C2H5 m =3 - OCH2- OCH3
-ML-R26 M =group 1 (g=0) R26 = - CBHi a -12- Q(R16) (R11)-R16 L2 = -0-
R16 = R11 = -H conpd. 8 - C(R3) (R4)-12- C(R5)(R6)-R18 L1 = |inker 4,

o - P26 (s SR BIRIRTR™Y B o]0 PR A P ity 7) o 9

I\/B bond onMeen GGaHS- ) Ahe( exyvigen Bens are HrefEfdkly pfé¥erit-in ester bonds or ether
L2- C(RI2HRES) - Fﬁi’tﬁeﬁ‘r‘?or‘é, it % E%fer'?éé ther8ate in chse of the presence of ether bonds
from 4 to 12, more preferred from 5 to 11, further more preferred from 6 to 10 ether

5 bonds, orin case of the presence of ester bonds 2 to 6, preferred 3to 5 ester bonds.

The nitrogenfree transport promoting molecular dispersants according to general

formula (|} have to have a molar mass (molecular weight) of at least 400 g/mol, more

preferably of at least 420 g/mol, yet more preferably of at least 440 g/mol, yet more

10 preferably at least 460 g/mol, yet more preferably from at least 470 g/mol, yet more

' preferably of at least 480 g/mol, yet more preferably of at least 490 g/mol and
particularly preferably a molecular weight of at least 500 g/mol.

The nitrogen containing transport promoting molecular dispersants according to the

15 general formula (1) have to have a molar mass (molecular weight) of at least 450
g/mol, more preferably of at least 460 g/mol, yet more preferably of at least 470
g/mol, yet more preferably of at least 480 g/mol, yet more preferably of at least 490
g/mol, yet more preferably of at least 500 g/mol, yet more preferably of at least 510
g/mol and particularly preferably a molecular weight of at least 520 g/mol.

20 ,
In addition, the transport promoting molecular dispersants with at least one amino
group or amide group have between 25 to 50 carbon atoms, preferably between 27
to 48 carbon atoms, more preferably between 29 to 46 carbon atoms, further
preferably between 31 to 44 carbon atoms and particularly preferably between 33 to

25 42 carbon atoms, wherein the nitrogen free transport promoting molecular
dispersants have between 20 to 40 carbon atoms, preferably between 22 to 38
carbon atoms, more preferably between 24 fo 36 carbon atoms, more preferably
between 26 to 34 carbon atoms and particularly preferably between 28 to 32 carbon
atoms.

30
A preferred group of transport promoting molecular dispersants without nitrogen
preferably has a melting point of above -80°C, more preferably of above -75°C, more
preferably above of -70°C, more preferably above of -65°C and particularly preferably
a melting point of above -60°C. These melting points are particularly obtained by

35 linear alkyl residues. Further, it has been found that the transport promoting
molecular dispersants of the general formula (1) further should have a density of 0.80
g/cm® to 1.20 g/cm?®, more preferably from 0.85 gfem® to 1.15 g/cm® more preferably
0.90 g/cm® to 1.10 g/cm®, more preferably 0.93 g/em® to 1.12 g/em®, and particularly
preferably a density of 0.95 g/cm?® to 1.05 g/cm?®.



R12 = R13 = -H R16 = -CH3 conpd. 9 -12-C(R3)(R4)-R18 L1 = linker 7,
(n=1) Rl = R2 = HR3 = R4 = -H R18- - C6I-113 -0001-1 - M- (M), - MB- R26
M =group 1 (gq=0) M2= -CH2-, (r = 0) MBE -NH00- 1'26 = -C2H5 -L2-R16
L2 = -NH00- 0- R16 cyclo C3H5 compd. 1 0 -Y-C(R3)(R4)-CR18 Y =
(-CHZO-)rn m= 4 LI | i nker 8, (n 1) Rl = R2 =-HR3 )= R4 = -GI:lIZR18 =
-CHS-20C2H5 -(M)r M =group 2 (g=0) M= - - r
= 0); hefAoGD - 'twé @Cwad t*@%t ilé Rﬁe%@yaﬁasm@prqmmm(mmgar
L2- R16 dllsaaerar@@M-IEkﬂeﬁ nBidl formblaR1B FaveC3HfbsE QBIRt of dbove 50°C, more
- A(R3) &)%lﬁerrgdl‘éﬁ E&&e 60°(§ QeQH mo)re preferred of above 70°C, yet more preferred of
5 above 80°C, yet more preferred of above 85°C, yet more preferred of above 90°C,
yet more preferred of above 95°C and particularly preferred a flash point of above
100°C.

The measured refractive indices of the preferred transport promoting molecular
10 dispersants according to general formula (1) were above 1.40 and below 1.50, so that
a refractive index n20/D between 1.400 to 1.500 is preferred and more preferred a
refractive index n20/D between 1.410 to 1.490, yet more preferred between 1.420 to
1.480, yet more preferred between 1.430 to 1.470, yet more preferred between 1.435
to 1.465, and particularly preferred is a refractive index n20/D between 1.440 to
15 1.460. It may be noted that such transport promoting molecular dispersants are the
more preferred, the more the aforementioned chemical and physical parameters fall
into the preferred ranges.  Therefore best suited are such transport promoting
molecular dispersants, which have all aforementioned parameters in the most
preferred ranges.
20
A nitrogen containing transport promoting molecular dispersant having a refractive
index n20/D of 1.49 and a boiling point of 480°C and a density of 1.18 g/cm?®
therefore less preferred than a nitrogen free transport promoting molecular
dispersant having a refractive index n20/D of 1.44 and a boiling point of 510°C and a
25  density of 1.00 g/cm?, as far as all other parameters of both compounds are outside
the preferred ranges.

In addition, it may be mentioned that the determination of the refractive index, the
boiling point, the melting point, flash point and the density is carried out by means of
30  standard methods well known to the skilled person.

These 19 Transport promoting molecular dispersants described in Table 1 were
tested as coating materials for catheter balloons together with an antirestenotic
agent. These 19 compounds are either commercially available or accessible by

35 simple syntheses and standard reactions such as esterification or preparation of
amide bonds.

Table1




m=2 11 =1linker 5 (n=1) R3 = R4 = -HR18 = -CH3 -OCH2- OH
-ML- (M) 1-M3- (MA)n-R26 M =group 3 (q=0) M2=-COCH2-, (r=1) M= -NH
Mi= -0C2H4-, (s=0) R26 = -CAH9 - C(R15) (I811)- c(R12)(R13) c- R16 L2 =
-CO R12 = R13 = -H R16=-CH2- CH conpd. 12 -C(R3)(R4)-1_1-Y-R18 Y =
(-(_ZI-IZCI—IZ%%:%%m/: 4 -0- CH3) 3 -I\/_-(!\/B)r-NB- (l\/ﬁ) ) -RZb_IVI =gr_oup T _
(q=0) -|2° B (R11) Ri8¢1 17 L1 £ Iikaken 4, (n=@ Rl = R2 _I-Vg(m_
R4 = -H GeBpoun@H3 M= -0- CO CH2-| CH2- CH2-, (r = 1) MB= Hond M{=
[ C2rh0-) bSmbalt RN I-REHT L2 = -0- 080 RIOm R EMWRE T _BtRoyR™)-
Y = ~CHy— CoHs M'=group 1 (g=0) |L?>-R"®
L™ = linker 5, (n=1) M?= —CHy—, (r=0) [L%?=-NH-CO-
R'=R?*=—H M3= —_NH- RY=R"=-H
R™ = cyclo-CsHs R*® = ¢yclo-CsHs R =_—CH;,
compd.2 |-Y-L'-C(R®}R*~R"® |-OC;3H; |-M'—(M?)—M°- —C(R"™}R™)-
Y = —CoHy— (MHe—R%® L>—C(R"*)(R")-
L' = linker 2, (n=1) M'=group 2 (q=0) |R"®
R'=R?=-H M?=-O-, (r=1); |L?2=-0-CO-
R*=R*=-H M?3= bond RY"=R"=_H
R'™ = —CsHy M= (—CoH:O-)s, [R'?=R" =—H
(s=1); R*=-CyHs |R"®=—-C4Hq
compd.3 |-L*-C(R*}R"-Y-R"® |-OCH,— |-M'-R?® -L2-C(R"®)
Y = —CH,O-CHzO~ |N{CH3), |M'=group 1 (g=1) [|(R")-R'®
L' = linker 3, (n=1) RE=R%=_H L? = -=NH-CO-
R'=R?=-H R% = _C,H;s R?=R"=_H
R*=R*=-H R'" = _CH,-CF;
R™=_CHj
compd.4 [-C(R®)(R*)-L'-Y—  |-CONH; |-M"—(M?)—M*~ L2 C(R'YRM
C(R5)(R6)—R18 (M4)S_R26 —C(R12)(R13)—
Y = —CHp- M'=group 3 (g=0) |R"
L' = linker 4, (n=1) M?*=-O—, (r=1) L? = —CO-NH-
R'=R?=-H M3= —-NH-CO- RY=R" =_H
R*=R*=-H M%= —OC,H4-, (s=0) |[R"? =R™® =-H
R°=R®=-H R?® = _C,4H, R = _CgHys
R'" = -C=C—CH;
compd.5 |-L'-Y-C(R*}(R*)-R"® |-COO- |-M"—(M?)—M*— ~C(R™)R™)-
Y =—CH,- cyclo-  [(MH—R% C(R™*)RV)-12-
L' =linker 5, (n=1) | CsHs M'=group 2 (g=0) |R"
R'=R?=-H M?= —CHy—, (r=1); |L%? =-CO0-
R®=R*=-H M*= -NH-CO- R®=R" =-H
R = _CHj, M?= -CoH4O0—, |R?=R%®=_H
(s=1); R®=—_CH; |R"=-C4Hqg
compd.8 |-C(R)RH-L'-R"® |-CO- |[-M'-R%® —C(ROYR™M)-
L' =linker 1, (n=2) |OCH; {M'=group 1 (q=0) |L?*-R®
R'=R%?=-H R = —C4H, L? =—-CO-




. 13 -L1-R18 L1 =
-0-00- C3H7 -ML-R26 M =group 1 (g=0) R26
-0-00-0- R19

i nker 2,

(n=3) RL =

R2 = -H R18

= -C4AH9

= -05H11 -L2-R19 L2 =

m=4

-C3H7 conpd. 1 4 -Y-C(#8) (R4)-L1- C(R6)(R6)-R18 Y =
-CH20- L1 = linkerl 1, (n= 1) R5 R6 = -H R18 = -0C2H5 - CH2- 0C2H5
- R26 M =grnegap @4 (:q_-r_iL - CH2- CH2- R26 = - O5HI1 Fg( 1( R11)-
L2- C(R12) (R13) - L2 =-00- Rl% = -C6H s conpd. 15 -(( é -
R6)-R16 Y|R=®cHs 11 = linker 2, {(n=1) R3= R4 = - 66H13
B) déompd.7 |-L'-Y-R'® —~OCHy— {-M'-R* -12-C(R"
Y = (-CH;CH,0-)n  |OCH3  [M'=group 1 (g=0) |(R'")}-R"
m=3 R = _CgH13 L2=_0—
L" = linker 6, (n=1) RO =R" = _H
R'l - R2 = _H R19 = —C4H9
18 = _CZHS
~C(R})(RY)-L'- —N(Me), |-M"—(M?)—~M>- —C(R"YR")-
C(R5)(R6)_R18 (M4)5—R26 LZ_C(R12)(R13)_
L' = linker 4, (n=1)  |Me= M'=group 2 (g=0) {R'®
R'=R?=-H CHj3 M?= —COCH,CH,—, [L? = ~0-CO-
R*=R*=-H (r=1); M*= bond RO=R" =—H
R*=R%=-H M'=  (-OCHs—)s, |R™2=R" = —H
R15 = —CQH5 (S=1 ), R26 =_—H R19 = —‘CH3
—L"-C(R})(R"-R'™ |-COOH |-M'—(M?)—M*-R® |_[2_R'
L' = linker 7, (n=1) M'=group 1 (q=0) |L® = —-NH-CO-
R'=R?=-H M?=—CH,—, (r=0) |O-
R?: R*=-H M3= _NH-CO- R = cyclo-CsHs
R™® = —CGH13 R26 = —Csz
“Y-C(R)RH-L'-R™ |-CHp—  |-M"—(M?)—M>- —C(R'%R")~
Y = (~CHz0-)n OCoHs | (MHe—R?® [2-R"
m =4 M'=group 2 (q=0) |L?=-CO-NH-
L' = linker 8, (n=1) M?= —CHs—, (r=0); |R"®=R" =_H
R'=R*>=-H M= -NH-CO- R" = —CgH14
R*=R*=-H M*=—C,H40—, (s=1);
R™ = _CH,3 R* = cyclo-CsHg
—C(R*)(R*-Y-L'-R™® | —-OCHo— [-M"~(M?)~M*— —C(R"™YR")-
Y = (~OCHy—)m OH (MH)—R% C(R™?)R¥)-L2%-
m=2 M'=group 3 (q=0) |R'®
L' = linker 5, (n=1) M?=—=COCH,—, (r=1) L2 = —CO-
R'=R*=-H M3= ~NH- R"Y=R" =-H
R*=R*=-H M= —OC,H,—, (s=0) |[R"?=R™ = _H
R =_CH, % = _Cy4Ho R'%=—CH,-C=CH
—CRHRHN-L'-Y-R"® |-0-  |-M'—(M?)—M>— —L2-C(R")R")
Y = (-CH;CH0-)n  |C(CHa)s |(M*)—R* —C(R*)(R™)-
M'=group 1 (q=0) [R"®




-0- cyclo- G3H5 -ML-(M2)r-MB-R26 M =group 1 (gq=1) M= -CH2-, (r = 1)

MB= -NH00- R26 = -CH3 -L2-C(R16) (R11)-R19 L2 = -0-GOR1l = R11 = -H
conpd. 16 -C(R3)(R4)-L1- C(R6)(R6)-Y-R187Y = -CH2- L1 = linkerl O,
(n=1) RL=RR =-HR3 =R4 = -HRs = R6 = -H -0- CH(Me)2 Me= CH3
N 83/-2 S oca1’ E4R%'”§§L6)(”R§8 e Ve {“ﬁt‘z(y) L¥=-0-CO-
A O R Gy Ly [ Ty AR
oo o (M), - M- 'GRM'Eg*r oup 2 (g=1) I\/IZ_M cﬁé(@zmz Rz =y
=—CHjs = —CzH40—, (s=1) |R" = —CsH1
R = —C3H7
compd. |-L'-R"™ —0-CO~|-M'-R?® L%-R"
13 [L'=linker2, (n=3) |CsH;  |M'=group 1 (g=0) |L?=-0-CO-O-
R'=R?=-H R% = —CzH1 R" = _C3Hy
R18 = —C4H9
compd. |[-Y-C(R®»RY-L'- |-CHx |-M'-M*-R% —C(R"YR")-
14 |C(R°}R®)-R™ OC,Hs |M'=sgroup 2 (g=1) |L*~C(R'’}R"™)-
Y = —CH,0O- M?= —~CHz—CHap— R
L = linker11, (n=1) R% = _CsHy4 L? = -CO-
R'=R2= RY=R" =_H
R3=R4= R12=R13:_H
R® = RB = R1g = —CgHis
18 = “OCgHs
compd. |-C(R®RY)-Y-L'- |-O- —M'-(M%)—M*-R?®  |-L%-C(R"%)
15  |C(R°)R®)-R™ cyclo- |M'=group 1 (g=1) |(R')-R"
Y = —OCHy— CsHs M?= —CHp—, (r=1) |L?2=-0-CO-
L' = linker 2, (n=1) M?= -NH-CO-~ R =R"=-H
R'=R?=-H R®=R%=-H R™=—
R3 = RY=_H 26 _ —CHs
R°=Rf=—H
R' = _CH(CHs),
compd. |-C(R})(RH-L'- -O- —M'—(M?) M- ~LZC(R")R'
16 |C(R®YR®)~Y-R" CH(Me); | (M*)—R%® ~C(R"®)(R"®)-
Y =-CHo— M'=group 1 (q=0) R™
L' = linker10, (n=1)  |Me= M?*= —CH.—, (r=0) |L?=-COO-
R'=R?=-H CHj M?= —-NH-CO- R =R"=-H
R®=R*=-H M?= —OC,H4—, (s=0) |R"? = R"® =—H
R°=R®=-H R* = _CyHs R = —C4Hq
R*®=_H
compd. |-L'-Y-R'™ ~O- ~M'-(MH)-M>-R*®  |-L°-C(R'?)
17 |Y =-CH,0— CO- M'=group 2 (qg=1) |(R'")-R'®
L' =linker 5, (n=1)  |OC,Hs |M?= —CH,CH,CH,—, |L? = _-CO—




-L2-C(R10) (R11)-R19 L2 = -00- 18 RI8 = -C3H7 (r = 1) MB= -NH R28
= -C2H5 R19 = - CH(CH3)2 conpd. -Y-L1-R18 -0C2H5 - ML- (MR), - NB-

-C(R10) (R11)- 18 Y = -CH2-CH2- (M4)-®6 C(R12) (R13)-L2- L1 = linker
9, (n=1) M=group 2 (g=0) R19 Rl = R2 = -H R18 = -cyclo-C3H5 M=
-0- CO{CH2-, (r=ll3t Mgz = N (r=1) R10 =R = _H
R'® = _C3H; M= —NH- R'® = —_CH(CHa),
st = —CZH5
compd. {-Y-L'-R™ —OC;Hs |~M'—(M?)—M3— -C(RYR™)-
18 |Y =—CHy—CHo— (MHs—R? C(R"®)(R")-L2%
LY = linker 9, (n=1) M'=group 2 (g=0) |R'®
R'=R?=-H M?= —0-CO-CHg—, |L* = -CO-NH-
R™ = —cyclo-C3Hs (r=1); M*=—NH- |R"®=R"=_H
M*= —OC;H4—, (s=0) |R"?=R"® = -H
R% = —CgHy3 R'® = _C,Hs
compd. [-L'-Y-C(R®}(R"}-R®™ |-CO- [-M'-M>*-R%® —12-R"
19  |Y=-CHpr OCsH; [M'=group 3 (q=1) |L® = -O-CO-
-~ |L" =linker 7, (n=1) M?= —CO- NH-
R'=R2=_H RE=R%=—H R = —CgHia
R®*=R*=—H R? = _C;3H;
R®=_H
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For the full or partial coating of a catheter balloon with or without a crimped stent a
solution consisting of the at least one antirestenotic agent and the at least one
transport promoting molecular dispersant and the solvent or solvent mixture including
potential additives is applied by spraying, dipping, brushing, injecting, drag, rolling or
pipetting method or electrospinning on the catheter balloon surface. The catheter
balloon can be coated partially or completely either in expanded or in folded state, or
together with a crimped stent. These coating methods are state of the art and
disclosed in detail in the publication of the international patent application
W02008086794. Phosphatidylinositol, phosphatidylserine, phosphatidylcholine,
phosphatidytethanolamine, phosphatidic acid or other phosphatidyl compounds can
be used as optional additives in amounts up to 50 wt % based on all components of
the coating.

The term "coating" is intended to comprise not only a coating of the surface of the
catheter balloon but also a filling or coating of folds, cavities, pores, micro-needles or
other fillable spaces on or between or within the balloon material.

The drying of the inventive coating on the balloon surface can be done, for example
by leaving toair (evaporation of the solvent) or by heating and/or reduced pressure
(vacuum) or rotary drying, which is described in detail in International Patent
Application Publication W02008086794. Thereby the solvent is removed so that the




L2 = -CONHRL = R11 = -H Mi= -0C2H4-, (s=0) n26_ -C6l-1 13 R12 =
R13 = -H 19 R= -C2H5 cornpd. -L1-Y-C(R3)(R4)-R18 -CO - M- M- R26
-L2-R16 19 Y = -CH2- 0C3H7 M =group 3 (i®1) L2 = -0-CO L1 = linker
7, (n=1) M= -CO NH For the full or partial coating of a catheter
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15The term "coating” is intended to conprise not only a coating of
the surface of the catheter balloon but also a filling or coating of
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20 Exanpl es Exanpl e 1: Coatl ng a catheter balloon with paclitaxel and
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A catheter balloon is rotatably mounted on a horizontal rod and coated by means of

pipetting method with a solution of 83 wt % pacliltaxel in ethanol and 17 wt %

compound 5. Subsequently, the catheter balloon is dried with slow rotation at room
30 temperature.

Example 6: Coating a catheter balloon with paclitaxel and compound 6

A catheter balloon is rotatably mounted on a horizontal rod and coated by means of

spraying method with a solution of 95 wt % pacliltaxel in acetone and 5 wt %
35 compound 6. Subsequently, the catheter balloon is dried with slow rotation at room

temperature.

Example 7: Coating a catheter balloon with paclitaxel and compound 7




A catheter balloon is rotatably nounted on a horizontal rod and
coated by neans of spraying nethod with a solution of 95 Wt A)
pacliltaxel in acetone and 5 wt % 35cog@pound 6. Subsequently, the
catheter balloon is dried with slow rotation at roomtenperature.
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room temperature under vacuum.

Example 12: Coating a catheter balloon with paclitaxel and compound 12

30 A catheter balloon is rotatably mounted on a horizontal rod and coated completely by
means of drag method with a solution of 80 wt % pacliltaxel in acetone and 20 wt %
compound 12. Subsequently, the catheter balloon is dried with slow rotation at room
temperature.

35 Example 13: Coating a catheter balloon with paclitaxel and compound 13
A catheter balloon is rotatably mounted on a horizontal rod and coated completely by
means of spraying method with a solution of 90 wt % pacliltaxel in acetone and 10 wt
% compound 13. Subsequently, the catheter balloon is dried with slow rotation at
room temperature.

40



22 Exanple 14: Coating a catheter balloon with paclitaxel and
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rSgg?ne?r}]leMle: f Iow}}t1|on at 5
pacl i t dx&ptheter téﬁﬂ@@@dﬁdo’@ﬁbmnmﬂﬁ%d en aaia@rﬁmrhalrred reoidatcetidy completelst by

on a haheansbapigedth ﬁr@tmﬁ

%, oSS et Aol 1 AR o g
% corrporﬂn%?rﬁ?) geq pgueR tqs?gﬁi?r Balqasbis dredmitbdslamtnetatiopnat
r ot at i anoat tengmeratueaper at ure. Exanpl e 16: Coating a catheter ball oon
wi th paclitaxel and conpound 16 A catheter balloon is rotatably
nount ed_on a horr zontal rod and coated conpletely by 15 neans of
sprayi rzkamepl d aseatheicpbabdord wittpditaxel amd axebound d6et one and

10 wt % ém%ﬁn r%}é%ﬁ‘?mdu\‘rtec&gﬁ acr%rl}%r?él {Q@la!nﬁ géeg'tezdagrﬁrbpgqlemytbh

sl ow rotati on_at roomtenperature

bal | oor"§i# 1% Op aRieadngemetiing Wﬂhﬁoﬁ@iétl%’ 0p 89 avictt preligaxeladn| agetoriesand 11
r otiat alwtysroasms@shdons.a Sidegpehfly, the GatitdeCiomliR |§@%H%]ﬁ1 Yo rofRiiSat

of spr with a solution of 90 wt % pacl i | tax in acetone
and 10$§§hr}%e‘g)%%@g% 17. The coating procedure is repeated 2 nore

ti mes. Subsequent | y, t he cat het er balloon is dried with slow rotation
at room &mp z : o[ €
pacl i t axe d pourd - 18 SUEEHEY Y Onpunt ed
on a hd¥ P%’ﬁt%‘l balleanawtata@rremmm on al r;or@nmram aotl coptercomplatin oy

with a nﬁédrr\g b%br@?rn@%é%o%vﬁﬁ?b's‘o‘&?éﬁ' ofidd \ﬁf B&?rlt%ggl |r11%c‘&c%rh£ and 10 wt

conpoun Sub ue e c eter
rotati cfj Q}B'Fff@ nggﬁgléenty(Dﬂﬁéﬁﬁ]eéerl@al %@a@rdf@daWdBtSWdﬂtatlon at
bal | oomownttbnmcdlmreaxel and conpound 19 A catheter balloon is
rotatably nmounted on a horizontal rod and coated conpl etely by neans
of brushr ng procedure with a solution of 90 wt % pacliltaxel in
anple d 7w a@ Aanainetet DallGubwithy panlitayel ditecarabbetdn 7bal | oon

i sogri t

20 %dcé(ﬂwEferf’da%bﬁ‘i%ﬁitét%B \A\fﬁroﬁﬁterdo% %@8 & P%gn%%%?eoec%gpmelglby

Coating a cat heter cin an
bal | 0oH'§NS ¢ BBV BaIMCLAvh aaSQ{’éTriQFkQEQQIW’[r%dJ@HHawam @detone and 10

conpl el ¥ byomFanﬁd of 7spr ayiheg dFatiA dprédeﬁu?e sgl lrébé%}egf §9Qn¥‘f‘e t{T

{he- cabieRfughiy seguen

e.a % conpoun
ERGRIeF rBlloon f5iodreb it S FoRtlah 2t A demReraiks .
Exanpl e 21: Coating a catheter balloon with rapanycin and a mxture
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wt % compound 19. Subsequently, the catheter balloon is dried with slow rotation at
35 room temperature.

Example 20; Coating a catheter balloon with rapamycin and compound 1
A catheter balloon is rotatably mounted on a horizontal rod and coated completely by
means of spraying method with a solution of 90 wt % rapamycin in ethyl acetate and




A catheter balloon is rotatably nounted on a horizontal rod and
coated by neans of 20 spraying nmethod with a solution of 90 wt
paclitaxel in ethanol and 10 wt % conp@8nd 5. Subsequently, the
catheter balloon is dri ed with slowrotation at roomtenperature. On

cri mped. TGt RPEEhRATY RiheRalbRl (R SRuBiealoBi® dhSdung BN rotation
paclltaxailrobm’@mmfaturand 10 wt % conpound 5. 25 Exanple 24: Use of a

catheter balloon in stenotic vessels of pigs The effectiveness of

catheter_balloons with a coating of 90 wt % paclitaxel and 10 wt %
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0, 180, 133@ 0 190, 14 14 73, 6 0 170, 12 16, 33,2 0, 220, 15
A catheter balloon is coated completely with a solution of 45 wt % paclitaxel, 45 wt %
rapamycin in ethyl acetate and 10 wt % compound 4. Subsequently, the catheter

15 balloon is dried with slow rotation at room temperature under vacuum.

Example 23: Coating a catheter balloons with a crimped stent with a paclitaxel and
compound 5
A catheter balloon is rotatably mounted on a horizontal rod and coated by means of
20  spraying method with a solution of 90 wt % paclitaxel in ethanol and 10 wt %
compound 5. Subsequently, the catheter balloon is dried with slow rotation at room
temperature.  On this coated catheter balloon a stent made of polylactide is then
crimped, which is coated likewise with a solution of 90 wt % paclitaxel in ethanol and
10 wt % compound 5.

25
Example 24: Use of a catheter balloon in stenotic vessels of pigs
The effectiveness of catheter balloons with a coating of 90 wt % paclitaxel and 10 wt
% compounds 1 — 19 was tested in animal experiments with pigs in overstretched
coronary arteries.

30

Up to three coronary arteries (left circumflex artery, left anterior descending artery,
right coronary artery) per pig were dilated. Per study group 10 coronary arteries are
treated and the results averaged over all vessels. The results are summarized in
Table 2. The term "late lumen loss" refers to the difference between the diameters

35 of a vascular segment after dilation and of a follow-up angiogramm recorded after 28
days. In addition, the success of the application in histopathologic examination was
analyzed.

Table 2



15, 63,8 0, 200, 12 13,83,3 0, 220, 11 15,82,1 0, 160, 15 14, 82,3 0, 210, 11
13, 43,2 0, 210,15 12,11,9 0,190, 10 17,43,2 0,170, 14 15, 34,1 0, 180, 15
16, 33,7 0,220,12 10,23,4 0,210,13 14,8% 3 0, 210,14 16, 83,8 0, 220, 12
15,583,2 0, 180,12 14,92,5 0,170, 10

10

Degree of
overstretching rate  stenosis 28 d late lumen loss
(%) (%) (mm)
Uncoated ca. 10 40,4+12,5 1,24+40,35
Compound 1 + Pix ca. 10 14,8+2,8 0,1940,15
Compound 2 + Ptx ca. 10 13,3¢1,7 0,18+0,13
Compound 3 + Ptx ca. 10 15,8+2,5 0,19+0,14
Compound 4 + Ptx ca. 10 14,736 0,17+0,12
Compound 5 + Ptx ca. 10 16,3+3,2 0,2240,15
Compound 6 + Ptx ca. 10 15,613,8 0,20+0,12
Compound 7 + Pix ca. 10 13,8+3,3 0,22+0,11
Compound 8 + Ptx ca. 10 15,8421 . 0,1640,15
Compound 9 + Ptx ca. 10 14,8+2,3 0,21%0,11
Compound 10 + Ptx ca. 10 13,4%3,2 0,21%0,15
Compound 11 + Ptx ca. 10 12,1£1,9 0,1920,10
Compound 12 + Ptx ca. 10 17,4+3,2 0,17+0,14
Compound 13 + Ptx ca. 10 15,3+4,1 0,18£0,15
Compound 14 + Pix ca. 10 16,3+3,7 0,2240,12
Compound 15 + Ptx ca. 10 10,2+3,4 0,21£0,13
Compound 16 + Ptx ca. 10 14,8453 0,2120,14
Compound 17 + Ptx ca. 10 16,8+3,8 0,22+0,12
Compound 18 + Ptx ca. 10 15,543,2 0,1840,12
Compound 19 + Pix ca. 10 14,9425 0,17£0,10

Restenosis data of the experiments with catheter balloons coated with the
compounds 1 — 19 showed after 28 days much lower values than those of the
catheter balloons without an inventive coating. The inventive coating clearly
enhanced the absorption of paclitaxel in the vessel walls and significantly reduced
the restenosis rate in comparison to control.

Example 25: Preparation of a stock solution of the agent with the transport promaoting
molecular dispersant

Agent and the transport promoting molecular dispersant are dissolved in a ratio of 90
wt% to 10 wt % in acetone and the solution is mixed with stirring.
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15pronoti ng mahfigdtatotidl BHEAIS aNL: tHe dtajdRt eén@%él%‘b!&r@??&hgti fBlecular

any one of clgins 1 -3, erein fhe at |east one antirestenotiC agent.

is sel ected faﬁﬁfﬂfﬁ?@f@?%@ éQ)WE)P}? anfigstanaligragest to 40 oyt % Jeanispegiqrpmoting

ggcet axel , si nallécalksy d_l%ipehia’al‘ilustoAﬂ} vﬁOV@afitiﬂeﬁt@wqtigiﬁg@ﬁti U980 wt (;/0 transport
nyol i mus, no ' i mecr ol i.us acrolinus, ridaforolinus an

ternsli%r ol i nus. E%rﬁ@f%&%‘?i%%m[g%?{sa@cor ding to claim4, wherein the

at | east one antirestenotic agent is paclitaxel. 25 6. Catheter

bal | oon gaccor g j : kel t .1:eas j rest '

agent 15 i ro eyl AckortiRgiF ARy e B lafiSt - ik 8 A d e

wher ei n t he aBNiEEaNoiAcagaMd s pisiected dramdhengrowdl edupEsingi @peersisting of:

is at |east opgclR@@Ioufdcabx8eneirdlimler Mbofimd: Agher&bafbitdus, everolimus,

represents one of. the foll Qqwi ng resi due . . ,
P 5(? myo‘lmus, novo%musg,’ plmecroﬁmus, tacrolimus, ridaforolimus and

temsirolimus.

5. Catheter balloon according to claim 4, wherein the at least one antirestenotic
agent is paclitaxel.
25
6. Catheter balloon according to claim 4, wherein the at least one antirestenotic
agent is sirolimus.
7. Catheter balloon according to claims 1 — 6, wherein the at least one transport
30 promoting molecular dispersant is at least one compound of general formula
(1):
X2
I
X1_(i';_x3
X4
wherein

X! represents one of the following residues



26 -C(R3)(R4)-L1-R18,-CC(R3) (R4)-R18,-c(R3) (R4) - C

C(R5) (R6) - R18, - L1- Y-R18, - Y- L1- R18, - Y- C( R3) (R4) - L1- R18,
)(R4)-y-L1-R18, -c(R3)(R4)-L1-Y-2888, -Y-L1-C(R3)(R4)-R18, -L1-

Y-C(R3) (R4)-R18, -C-C(R3)(R4)-Y-R18, (RZ)C(IES)(M) C%$5?Q(1§6) R18,

R5

?:(E(B) ??( S é& Q( )(feﬁﬁﬁ%}q?esent EPIBWK 'f ol | o%'?wémﬁ L'~

[e

fo

' )(EH)E-B R7, (—L B2 p- R7+ Y-LDLxéﬂrepres‘éncaRb(Fe“)qﬂ_ﬁié

|dues
TS r%ﬁﬁiﬁ“%g ﬁ;ﬁ‘% e 13/ OB S e poy
15- L2-R19, - &‘Iﬁli(&( }r)RLz Rig " R, 1) -RtG(R ( d}I(hC(R NR%)-R
2 () e W%m@;if%m<5§2ﬁ?§m%ﬁﬁf TR
o oups. -0 o MR -ClEAIGRE 20 S0 cnet N 00 0-
-0-CO NH, - NH- CO- NH; M2 represents one of the fO||OWI ng groups

X? represents one of the following residues

. —R’, (<CHz-)-R’, (-O-CHy—),-R";
10

X2 represents one of the following residues

—'M1—R26, —M1—M2—R26, —M1—(M2)r—M3—R26, —M1'—'(M2)r—M3—(M4)s—R26;

X* represents one of the following residues

15 LR _C(R")(R")-L2-R", L2 CROYRM-R", _CRO)R")-
CRPRP-LERY,  _CR)R" FL-C(R™ZRP)-R®,  —12-CRO)YR")-
CR™Z(R'F)-R":

L' represents one of the following groups

R1
¢
CH S—0O
)
O
2
R n
linker 1
R1
N
S
R? n
linker 3 linker 4
R1 R1
+ -+ f
@) N
\ } \ }
R2 R2

n
linker 5 linker 6 linker 7



-CH2-, -CH2-CH2--, -CH2-CH2-CH2-, -CH2-CH2-CF-12-CH2-, -0-,

10- 0- CH2- CH2- CH2-, -0- CH2- CH2- CH2- CH2-, -0-00-, -0- CO CH2- CH2- -,

- 0- CO CH2- - CH2- CH2-, - 0- CO CH2- CH2- CH29@H2-, - CO-, - CO- CH2- CH2-,

- CO- CH2- CH2- CH2-, - CO CH2- CH2- CH2- CH2-; 15MB represents one of the
foll ow ng groups a bond, NH NH NHCS, NHS NH

- NH C( NH) - NH- ; i
(- CH2- 0- CH24,

-R14 to R30,
-0C(CH3) 3, -0C4i-19,
- SC3H7, -S-cycl b- C3H5, -S ( ) -
10-1, -P(0)(OH) 2, -90)(%%,11‘& 32 -P(O)(002H5)2
-Sl(CI-B)Z(C(CI-B)S) Sl ( %’g SI(CH3)3 N3,

-NCS, -CHO - -00@2h15, -00C3H7,

-00C(CH3) 3, - , - CQ0C2
- 000- cycl 0-C3 CH3) 3,

- CONHCHB, - cycl o-C3
CONH[ C( CH3) 3],

CC]\I(CHS)Z CC]\I(CZHS)Z - (cycl o- C3

- NHCO: cycl o- C3H, - NHCO- CH( CH3) 2, - NFICO- O(CH3) 3, 20 - NHCO- OCHS,
_ NHCO- 0C2H5, - NHCO- 0C3H7IINkeRHBO- 0- cycl 0- C3H5, - NHCO- ObikeTHB) 2,
- NHCO- 0C(CH3) 3, - NH2, - NHCH3, - NHC2H5, - NHC3H7, - NH-cycl o- C3H5,

- NHCH( CH3) 2, - NHC( CH3 -N(C2H5) 2, - N(C3H7) 2,
- N(cyc(:l o- )CSHSI) 2reC$NfQE{1€ €H§)0%]”29 Ollﬂyvéﬂéﬂ@}@%sz ( )
SCOCH3, - SOC2H5-0SOCBH7 —NpP-C@Cc| 0-CBHD, _SOCHQ[Q:H&) 2,C0-0-, —CO-NH-, —NH-

25- SOC( CH3) 3, 2- S02CH( CHB) 2,
el O R ORGS0 DL LR, S
- SO3CGH( CH3) 2, -S03C(CH3)3, - SM2NH2, - OCF3 - 0C2F5,

M represents one of the following groups

RS RB
an N R -+
N N —N—(CHp)g—N— —CH N
atla o satla

H
9 9
R q R q
group 1 group 2 group 3

M? represents one of the following groups
—CHy—, —-CH;—-CHy;-, —-CH>-CH,—CH,—-, —CHy~CH,—CH,—CHo—, -0O-,

10 —0-CH,-, -0-CH,-CH,-, —0-CH>—CHs—CH,—, —O-CHy;—CH;—CH,—CHy—,
-0-CO-, -O0-CO-CHz,-, -0-CO-CH;-CH,—, —O-CO-CH>—CH,—CHx—,
—0-CO-CHy,—CHy~CH>—CHo—, —CO—, —CO-CHy—, —CO-CH.,—CHo—,

—CO—CHz—CHg-—-CHz—, —CO—CHZ—C HQ—CHQ—C H2—-;

15 M? represents one of the following groups
abond, -NH-, -NH-CO-, —-NH-CO-NH-, —-NH-CS—, —NH-CS-NH-,
—~NH-C{NH)-NH-;

M represents one of the following groups



0- COOCH3, - 0- COOC2H5, - 0- COOC3H7, - 0- 000- cycl o- C3H5,
0- COOCH( CH3) 2, - 0- COOC( CH3) 3, - NH- CO-NH2, - NH- CO- NHCH3,
30- NH- CO- NHC2H5, - NH- CO- NHC3H7, - NH- CO-28+ cycl o- C3H5,
NH- CO- NH[ CH( CH3) 2] , - NH- CO- NH[ C( CH3) 3] , - NH- CO- N( CH3) 2,

NH- CO- N( C2 N

N 0O N 2 e B0 N AL B HLE N Gyl 0ni ) 5,

- NH- CS- NHCHS, - NH- CS- NHC2HB, - NH- CS- NHC3H7,  35- NH- CS- NH- cycl o- C3H5,

- NH- CS- NH NHCE _ _

NH-CS N( [Eﬁé%3 [(NHQ@I\%[@IEW)OZCHZN)"H RS 1er

, C& N H- CS- N[ C( CHB) 3] 2,

NH-i:( NH) NH2, - NH- C( =NH) - NHCH3, NH-C( =NH) - NHC2HS,

A N B v ssoessgn

- NH C( =NH) - kﬁ%ﬁ - NP@HIENHONGIARF17PC3H,, —~O-cyclo-C3Hs, —OCH(CHa)s,

NN N ‘3"5 H%H o e R OCRhs 5 REs S G, ~SCaHs,

5- 0- NHC3H$ 212 ccr$\-n=¢y C@HmHSSCUQ@d} NH['@@@%;):Q] ~NO., -F, —Cl, —Br,

0- QD H[C(Cm) 3LP(O) (OB G@(Q%C%ZN( CZP% élg ;-P(O)(OCH(CHs)o)s
33)0 'g

0. 00 N & QTIPS s Bek  ~SiCHys

0- 00- 0- cycl eNE3HSCN, 0-OCNCHNT3) 2,-SON, OO-IQCGCI-B{)ZBID 10.0RI3HS,0 -ROC,H;,
t t fol |

(o cra, ST Ol R LT S8 S50, , CBEN.

- CH2- cH2al |, —CaBCIE2 BCOOCkH s, CHEAQ Ot 0 - EBAKI-aypla-Gsitig 1 -4FOOCH(CHa),,

cyed o- 05119,0@@@@3@% 11 _gygba_f@?Hla_C@N]qg 05 tgj\g%wcdﬂﬁoﬁq&

hs, -H
ot yCO%%@ZCsF@%Fé%WﬁWC AL Gbis],

- CH(CH3) - CHGCHN(EHsizC( CH3)-COBR B3k 15)», CH2- —@@dmﬁir)z CH( C280N(cyclo-CHs)s,

- C2H4- CH( CH3 C7HL5, e
Goha- o mgéﬁﬁgﬁéﬁ?ﬂ( cﬁﬂﬁé@i’)ﬂ i 5o ~NHCOCzHs
- CH( CH3) - CHNORW@rgy 2, —@HCG@CM%) 'QQHBO*@HEW CHINHODHKCIAT) 25,

- G- C( CH3) 2N ﬁ@&ooﬁg%m@*@&gq CIN) 2,_N 54 )&:H

) cH3 H B 3Ms,
-g24|(44 c?tcc:n(az H?@zo S @fﬁ—lﬁa)s cn-r:NHa( é—l’a‘)\&@ﬁa ~NHCHs,
- CH( CH3) - C"l:m#Cng‘lzC(-l@H?* lox’t%Hs CH2,_N(CHa),,

R riar VLA o Bl G A

C( OH3) CH-GI-SOHQ—J;; —S0OC,Hs, —S0C3H;, —SO—cycIo CsHs, —SOCH(CHa)z,
25 —SOC(CH3);, —SO0.CH;, —S0;CoHs, —S0,C3H;,  —SOs—cyclo-CsHs,
~S02CH(CH3)e, —S0OC(CHa)s, —SO3H, —-S03CHs;, —-S03C;Hs, —S0O3CsHy,
—-S0s-cyclo-CzHs, —SO3CH(CH3)2, —SO3C(CHa)s, ~SOsNH,, —OCF3, —OC,Fs,
-0-COOCH;,  -0-COOC;Hs, ~0O-COOC3;H;, —0O-COO-cyclo-CsHs,
—O-COOCH(CH3);, -O-COOC(CH3);, —NH-CO-NHs, —NH-CO-NHCHs,

30 ~NH-CO-NHC,Hs, ~NH-CO-NHC3H;, ~NH-CO-NH-cyclo-CaHs,
—-NH-CO-NH[CH(CH3);], ~ —NH-CO-NH[C(CH3)s,  —~NH-CO-N(CHa)s,
~NH-CO-N(CsHs)a, ~NH-CO-N(C3H7):, —NH-CO-N(cyclo-CsHs)s,
—NH-CO-N[CH(CHs)s]s, - —NH-CO-N[C(CH3)3]., ~NH-CS—NH,,
—NH-CS—-NHCH;, ~NH-CS-NHC,Hs, —NH-CS—-NHC;H;,

35 ~NH-CS-NH-cyclo-CsHs, —NH-CS-NH[CH(CH3)s], —NH-CS-NH[C(CHa)s],
~NH-CS—N(CHs),, ~NH-CS-N(C2Hs)y, —NH-GS—N(C3Hy),,
—NH-CS-N(cyclo-CsHs)s,  —NH-CS-N[CH(CHa)l, ~NH-CS-N[C(CHs)sl,,
~NH-C(=NH)-NHb,, ~NH-C(=NH)}-NHCH;, —NH-C(=NH)}-NHC,Hs,

—NH-C(=NH)-NHC3H;, ~NH-C(=NH)-NH—-cyclo-CaHs,



CH=C( OH3) - CH=CH2, - CH=CH- C( CH3) =CH2, - C2H4- C( CH3) =CH2,

CH2- CH( CH3) - CHECH2, - CH(CH3) - Ol - 12- CH=C] 2, - CH2- CH=C( CHB) 2,

30- C12- C( CH3) =CH- CH3, - CH( CH3) - CH=CH- CH39 - CH=CH- CH( CH3) 2,

CH=C( CH3) - C2H5, - O( CH3) =CH C2H5, - C( CH3) =C( CH3) 2, - C( CH3) 2- CH=CH2,

e o o) 2o NI ol o o, -NH-CENH)-NHIG(OH:

C21- 14- CH=CH--Sdt-—Co=NBIHN(CHHEQGHE- CIHVH-CHIMHY-ON(BHs),, —NH-C(= NH)—N(03H7)2.
PLl e R e
- CH2- CH( cHa) - e )—Nlﬁc@da&a HGH--ePEBABINHCHs,
- gﬁ gjﬁ;g(z Cal?_»%oﬂaldﬁ,m% w% m@lﬂgﬁ% CHs JéC%)HI%IH[CH(CHQZ],
- O O) =CH+ %MH@PH%T C(CHB) H&(&?tjak) Hs)z,
- CH( CHB) - CH( GHBY-COSH{Cal;),- CH2- COEHBD2N BﬁsHsQ(C'ﬂ) ZOCI%LN‘EEIFNZIHQZ]Z,
5 o Cry | 0 it COURECHERE L Sﬁ%ﬁiﬁéﬁa qc@@@%a% 20-CO-OC3H,
CH( CH3) 2, C(CI-@)-GQ-@-B)YC@EQSHSG-B eGEQ@FRGHa)2, —O-CO-OC(CHa)s;

C( CHR) =CH2, - CH(C2H5) C( CH3) =CH2, C(CHB)(C2H5) CH:CHZ

g_% 8243H23) C(CIC—IE 4;:%%30 r&jf%gn@qg&@%ém% Gf@qlc@ther 2he follc%ll?'lg residues:

10- C( C2H5) =CH-CRS, CCQFIzIS) OFQ*&@H@[ C(waa@i % —CH,—CH.F, —CHo—

qCIC—|]2_|( ﬁ)cl(—k Cltép']]éﬁz @@&C‘%@g@ ’CI—%@I Sy ,qugglo-C3H5.

CH CH CH2 CH @ialaeH3HEH- CytIGHE{EH, Caiyslo- eguﬂa CHyCla-CLITH3) =@ad-CgH15,  —Ph,

1?3(2 g Wm C té et ae o S o S el <Gdle —CHa-

- CH=CH- CH( cHefHEEgen, — Bele@aks cHe(CHalar2 ~CsHii, —C (CHS)—CaH? —CHx—

O CH3) CI+CHZCQt1B CrcehsR-edt, CB.CH,-C(CHa)s,
S ey, S, LG GRS UL i et oo ot
ZOCH:CHZ m@mi—om(cms GF2;HLCH, C GoRBH,; O, C  C2HA-CH LA 47@3%31"7

- ST o RS OB BRI oo

C CHS C CH Claghlske C--6b8 - CCY-CE1:C2 HSC(CBER—Csly, C3HL(CH3),SCH(CHs)y,

i G- G G %’éﬁ%ﬁ %@W%@% © YIS ctieon,

C- C2H5, - CHe- c B2, - B CoHE2Hs—CH= —CH;—CH=CH-CHj,
—CH CH CoHs, —CHo—C(CH3)=CH,, —CH(CH3)-CH=CH, —CH=C(CHa),,
25 —C(CH3)=CH-CH;, —CH=CH-CH=CH,;, —C3H¢-CH=CH,, —C,Hs~CH=CH-

CHs,  —CH-CH=CH-C;Hs, ~CH=CH-C3H;, —CHy~CH=CH-CH=CHj,
-CH=CH-CH=CH-CH;, —-CH=CH-CH,—CH=CH,, —C{CH3)=CH-CH=CHo,,

—-CH=C(CH3)-CH=CH,, = —CH=CH-C(CH3)=CH,;,  —C,Hs~C(CHs)=CHb,
~CHy—CH(CH3)-CH=CH;, —CH(CH3)}~CH,~CH=CH,, —CHy—CH=C(CHy)s,
30 ~CHp,—C(CH3)=CH-CHs,  —CH(CH3)}~CH=CH-CHs,  —CH=CH-CH(CH)s,

~CH=C(CH3)}-C;Hs, —C(CH3)=CH-CsHs, —C(CH3)=C(CHs)s, —C(CHa)o—
CH=CH,;, ~CH(CH3)~C(CH3)=CH;, —C(CH3)=CH-CH=CH,, ~CH=C(CHa)-
CH=CH,, —CH=CH-C(CH3)=CHs, -CsHg—CH=CH,, —CsHs—CH=CH-CHs,
~CzH4~CH=CH-C,Hs, ~CH~CH=CH~-C3H;, —CH=CH—-C4Hs,
35 ~C3He~C(CH3)=CH,,  —CoHs~CH(CH3)-CH=CH,,  —CH,—CH(CH3)~CHz—
CH=CH,,  —CH(CH3)}-CoHs—CH=CH,, ~ —CoHs~CH=C(CHa)s, ~CoH—
C(CH3)=CH-CHs, —CHz—CH(CH3)~CH=CH-CH,, —CH(CHs)~CHp—CH=CH-
CHs,  —CHpCH=CH-CH(CHs)s, = —CHo,—CH=C(CHz)-C;Hs, = —CHsp—
C(CHa)=CH-CsHs, —CH(CH3)-CH=CH-C;Hs, —CH=CH-CH,—CH(CHa),,



C C CH2- CH(CH3) 2, - C G- C(CH3) 3, - CH( C2H5) - C G- CH3, - C(CH3) 2-C C- CH3,
- CH( C2H5) - CH2- C CH, - CH2- CH(C2H5) - C CH, 30- C( CH3) 2- CH2- C CH,
-CH2- C(CH3) 2-C H, - CH(CH3)- CH(CI—|3) CItH, CH( C3H7) - C

CH, - C(CH3) (C21-15)-C CH,-C G-C CH2-C GC CH -C CC CCH3

-CH(C 2, _ )= - a

cC o ap CHREH S Colts “@HCCEC@%‘%*SQ %@&%&3“& C'@Hz

35- CH( CH3) - @F&Cdsw(%éfa@@dm (@ orCher &(@p)zClag, -

60{4( C5CH) COB=C13;, mLSH@ncfro(r%cm HICHECPRL tacﬂ(@glﬁ Fﬁ’tﬂ a@Hier;ger icagl

0 i
r represgnt ?(@plai ’&gﬁﬁg%e res&ﬁ@"g) OQISI C&t:'l"i?)é an in @@?)ZT&?#H‘%@
10.55 8. Cat h@i—léCl—lg)aan(ﬁlbrlg)raﬁ}Heﬁtﬂigng t(—}CH-ItI)%CB(:ﬁHa) GHECH} ), thte—lé)(mbl@ s
d | n a e

(ot st moaphgr EPERL o LP e Caiiofy RO g | SaEionopc

or 8, wher eFACHAEdmpound—&EtEedsing(Eb)5étEs al 1;01*@{@6{3)( yHDoHxGy,

7 9 t r di Q

0, tﬁher&x%g‘?gm‘g%’i?( et ng o Gone &%“%mﬁg” g;g%ﬂ%gﬁ” %*‘Pﬁr

mass (nol ecu E‘( %g% ﬁ Cﬁ% §93=15I east%%gb @/‘ 11. Cabhesén=f

acb@)rd: n}goﬁ eCCGﬁﬂd)F(ZH—&zHQ Olrt Ilgg Wﬂzﬂs)ta(lwatmrmougd gegIEO(@Hgl)g]%z,

ener a

gal | oon accgﬁjéH étgt@%aﬁﬁn@28 Eetl@_l%)(rgq@’q%mepgﬁh the%w_ﬁgﬁ_‘_

according t 6HféHEr al-Ghie@H=CHHCHaaE HEGHens HOHFCIdACEHPEC#CHG, toCH—

1.05 g/ cms. CH=CH-CH=CH-CH;, -CH=CH-CH,~CH=CH-CH;, —CH=CH~CH=CH-~
CoHs, —CH;—CH=CH-C(CH3)=CH;, -CH,~CH=C(CH3)-CH=CH,, —~CH,—

15 C(CH3)=CH-CH=CH;,  —-CH(CH3)~CH=CH~CH=CH,, = —CH=CH-CHo—
C(CH3)=CHz, —CH=CH-CH(CH3)-CH=CH,, —CH=C(CHs)-CHy—CH=CHb,
~C(CH3)=CH-CH»—CH=CHj, ~CH=CH-CH=C(CHs),, ~CH=CH-

C(CH3)=CH-CHs, —CH=C(CH3)}~CH=CH-CH;, —C{CH3)=CH-CH=CH-CHa,
~CH=C(CH3)-C(CH3)=CH,s, —C(CH3)=CH-C(CH3)=CHp, —C(CH3)=C(CHs)—
20 CH=CH;, —CH=CH-CH=CH-CH=CH,, -C=CH, -C=5-CHs, ~CH,-C=CH,
—CoHeC=CH, -CHpC=6-CHs, -C=C-CoHs, ~CsHe—C=CH, —CoHq~
C=C-CHs, —CH,~C=£-C;Hs, -C=£-CsH;, —CH(CH3)-C=CH, —CHo—
CH(CH3)-C=CH, —CH(CH3)-CH,~C=CH, —CH(CH3)-C=6-CHs, —C,Hg~
C=CH, —CsHeC=C—CH;, —CHs~C=0-CoHs, —CHp—C=£-CgH;, ~C=C—

25 CsHo, —CoHs—CH(CH3}-C=CH, —CHo—CH(CH3)~CH,~C=CH, —CH(CHs)-
CoHs~C=CH,  —CHp—CH(CH3C=C-CH3,  ~CH(CH3)~CHo—C=C—CHs,
—CH(CH3)-C=C-C,Hs,  —CH;-C=C—~CH(CHs);,  —C=C—CH(CHa3)~CsHs,
—C=C—CH,~CH(CHa),, ~C=C-C(CHa)s, —CH(C2Hs)~C =£~CHs,
—C(CH3)~C=£-CHs,  —CH(C,Hs)~CHo~C=CH,  ~CHy—CH(CyHs)—C=CH,

30 ~C(CHg)~CHz~C=CH, —CH,~C(CH3);~C=CH, —CH(CHs)-CH(CH3)-C =€H,
~CH(C3H7)-C =CH, —C(CH3)(CzHs)-C <CH, ~C=£-C=CH,
~CHy-C=£-C=CH, ~C=C-C=C—CHs, —CH(C=CH);, -C,H,C=C-C=CH,
—~CHy-C=£-CH,~C=CH,  -C=£-C,HsC=£H,  —CHp,-C=£-C=C—CHs,
~C=£-CHy~C =0-CH;, —~C=£-C=C-C,Hs, ~C=£-CH(CH3)-C=CH,

35 —CH(CH3)-C=C-C=CH,  -CH(C=CH)-CH,~C=CH,  —C(C=CH),—CH,

—CH-CH(C =CH);, —-CH(C=CH)-C=C-CHj;
m is an integer from1 to 10;

n is an integer from 0 to 5;

p is an integer from 0 to 3;



13. Catheter balloon according to claim7, 8, 9, 10, 11 or 12,
wherein the conpound according to general formula (1) has a flash

poi nt of above 100C. 25 14. Catheter bghl oon according to claim?7, 8,
9, 10, 11, 12 or 13, wherein the coriwound accordi ng to general

f | |
e et hon 1B dihlo

has a r?fra tiv& i yex n20/ D between 1.440 and 1. 460.
19

HEpHB

'of a catheter balloon according to

any one of clraepsesknts Qé4rdonprising the steps of: a) Providing a

cat het er
solution of t

bal |

ﬁ%r?éefrﬁs%at&rlpon cat heter, b) Providing a coating
e'a

east orie antirestenotic agent and the at | east

one transpor ttipeorioeceyfrasl étul@r dispersant in a sol vent or
35solsvent m xture, c) Coating of the catheter balloon wth the

coating
or pipeting

10

15

20

25

30

35

10.

11.
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general formuia (I) has a boiling point of at least 500°C (at atmosphetic
pressure).

Catheter balloon according to claim 7 or 8, wherein the compound according
to general formula (1) contains 7 to 9 oxygen atoms.

Catheter balloon according to claim 7, 8 or 9, wherein the compound
according to general formula (1) has a molar mass (molecular weight) of at
least 500 g/mol.

Catheter balloon according to claim 7, 8, 9 or 10, wherein the compound
according to general formula (1) has a melting point of above —60°C.

Catheter balloon according to claim 7, 8, 9, 10 or 11, wherein the compound
according to general formula (1) has a density from 0.95 g/cm?® to 1.05 g/cm®.

Catheter balloon according to claim 7, 8, 9, 10, 11 or 12, wherein the
compound according to general formula (1) has a flash point of above 100°C.

Catheter balloon according to claim 7, 8, 9, 10, 11, 12 or 13, wherein the

compound according to general formula (I) has a refractive index n20/D
between 1.440 and 1.460. '

Method for the preparation of a catheter balloon according to any one of

claims 1 ~ 14 comprising the steps of:

a) Providing a catheter balloon of a balloon catheter,

b) Providing a coating solution of the at least one antirestenotic agent and the
at least one transport promoting molecular dispersant in a solvent or
solvent mixture,

c) Coating of the catheter balloon with the coating solution by means of
dipping, spreading, spraying, brushing or pipetting procedure.

d) Drying the applied coating.



