*159159* METHOD FOR COATI NG | MPLANTS BY WAY OF A

PRI NTI NG METHOD The present invention relates to a
process and a device for applying a defin

a coating material onto the surface of an ﬁ“@ma mmmmm
way of a printing method, in particular

printing roller. The invention also relates t o5tfee
use of a printing nethod, in particular a printing

roller, for applying a defined amount of a coating
material onto the surface of the inplant to be coated
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Moreover, implants coated or impregnated with

gnd to

pharmacologically effective substances are being increasingly
used which allow a targeted release of the active principle
locally at the site of the use of the implant.

Numerous processes for coating implants are known in the prior
art. Commonly used methods for applying coatings onto implants
are, for example, brush application, varnishing and, in

particular, dipping and similar processes.

Coating of medical implants of complex form such as e.g.
coronary stents, joint prostheses and, in particular, also
surgical implants require increasingly a high application
accuracy with respect to the exact determination of the
quantity. of the coating and/or the coating material to be
applied, in particular if medicinal active principles are '
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(00002" 2 applied, but also with a viewto the
quality and durability of the coating. Dipping or di
i mpregnati on processes are frequently used These P
- processes have the disadvantage that the exact
quantity of the pharmacol ogically active agent
absorbed depends to a large extent on the absorption
or adsorption characteristics and the coatin P
condi ti ons chosen. Thi s rakes the accurate )
deternination of the quantity of pharmacol ogi cal
active agent actually applied difficult and/or i¥
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Vﬁrlatlpns. Thus, di screpanci es between the
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e agehinge be applied, which can be considerable in
some cases. From DE 198 49 467, carrier polyners can
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agent actually applied difficult and/or it is subject to
process-related variations. Thus, there are usually
discrepancies Dbetween the theoretical and the practical
absorption capacity of porous implant surfaces for each
individual active agent to be applied, which can Dbe

considerable in some cases.

From DE 198 49 467, it is known that stents coated with
carrier polymers can be derivatised with cyclodextrins into
which pharmacologically active agents can then be
incorporated. In this case, the amount of the cyclodextrins
applied on the surface determines the absorbable amount of the
active agent in a manner that is relatively satisfactory to
reproduce. As a result, the maximum dose of the active agent

to be absorbed into the coating can be determined.

A disadvantage of the process of DE 198 49 467, however,
consists of the fact that the surface of the stents needs to
be coated with a carrier polymer which is capable of binding
cyclodextrins. Moreover, measurements are required in the case
of this process following the manufacture of the cyclodextrin-
derivatised stent surface, which measurements determine the

exact absorption capacity of the cyclodextrin portion for



to be absorbed into the coating can be determ ned.

agent A di sadvantage of the process of DE 198 49 467,

however, consists of the fact that the surface of the

stents needs to be coated with a carrier polyner

whi ch is capable of binding cyclodextrins. Moreover,

nmeasurenents are required in the case of this process

follow ng the manufacturg.of the cyclodextrin-

derivatised stent surface, which nmeasurenents

determ ne the exact absorption capacity of the

cycl odextrin portion for 3 pharnacol ogically active

agents. On actual introduction of active agents into

the cycl odextrins, discrepancies arise also here, as
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control of the amount of the coating material applied.

It 1is a further object of the invention to provide a
corresponding application method by means of which implants
can be coated singly or multiply, i.e. with one or several
layers of one or different coating materials in an exact and

reproducible manner.

A further object of the present invention consists of
providing a device for carrying out the application method
according to the invention.

The solution, according to the invention, to the above-
mentioned objects follows from the independent method and
device claims.



The sol ution, according to the invention, to the
above- nentioned objects follows fromthe i ndependent
met hod and device clains. 4 Preferred enbodi nents are
obt ai ned by conbination with the characteristic
features of. the dependent clains. A solution,
according to the invention, to the process-rel ated
obj ect of the present inyention consists of a nethod
for applying a defined anount of a coating materia
onto the surface of an inplant to be coated by neans
of a printing nethod conprising the steps of: -
charging the recesses forned in the jacket surface of
a printing roller with a defined anount of the coating
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er of recesses have been forned in order

t%ab%Fhﬁie to take up a defined quantity of coating
material, the printing roller being always arranged

- regrggéfggtgge printing roller at the implant to be coated
in such a way that the adsorption and/or adhesion forces
which are intrinsic to the surface properties of the
implant to be coated suffice to be able to attract the
coating material present in the recesses of the jacket
surface of the printing roller;

- applying the coating material present in the recesses of
the jacket surface of the printing roller by moving along
the jacket surface of the printing roller and the surface
of the implant to be coated.

A device-related solution to the above-mentioned objects,
according to the invention, consists of a device for applying
a defined quantity of a coating material onto the surface of
an implant to be coated using a printing roller in whose
jacket surface a number of recesses have been formed in order
to be able to take up a defined quantity of coating material,

the printing roller being always arranged regarding the



inmplant to be. coated in such a way that the suction
and/og. adfﬁrptiop forces which are intrinsic

regar di ng e surface roperties of the i

coated suffice to be abFe ?o attract the gggspggto e
material present in the recesses of the jacket
surface of the printing roller, in order to apply, by
nmoving al ong the jacket surface of the printing rol | er
and-the surface of the body to be coated, the coating
material present in the recesses of the jacket
surface of the printing roller onto the surface of
the inplant to be coated. Preferably, noving along of
the jacket surface of the printing roller and the
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According to the invention, it has been found that printing
processes are particularly suitable for applying coating
materials onto the surface of an implant to be coated in a
defined and, regarding the quantity, accurately metered

manner.

Preferably, printing rollers with a defined surface structure
are used for this purpose which exhibit recesses in the jacket
surface of the printing roller which allow an exact
determination of the volume of the coating material per

surface unit of the printing roller.

The term printing roller is intended to mean in the case of
the present invention, all printing rollers whose jacket
surface contains numerous recesses of defined geometry and
arrangement. The recesses in the jacket surface of the
printing roller may have any desired three-dimensional

geometrical forms such as e.g. small cups, groove structures,



may have any desired three-di nensional such as e.g.

smal | cups, groove structures, 6 pointed pyram ds,

flat pyramds, grids, sem -spherical grids,

cyl i nder-shaped recesses and such |ike. The recesses

formed in the jacket surface of the printing roller

make it possible, as a result of their known

di mensions, to clearly agd highly accurately determ ne

the volunme of a coating material which is being

applied onto the printing roller, based on the

surface unit of the jacket surface of the printing

roller. The recess volunme per surface wunit of the

j acket surface of the printing roller thus provides
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In this way it is possible to accurately determine, from the
recess volume of the printing roller per surface unit, the
maximum coating material amount which is transferred onto the
surface of the implant to be determined on moving the implant
along the jacket surface of the printing roller or on moving
the printing roller along the surface of the implant to be
coated. By repeatedly moving along the jacket surface of the
printing roller and the surface of the implant to be coated,
the dosage of the coating material can be multiplied as

desired.

Printing rollers suitable for use according to the invention
can Dbe selected from gravure rollers, anilox rollers,
rotogravure rollers, ceramic rollers, ceramic anilox rollers,
ceramic-coated anilox rollers, flexographic printing rollers,

embossing rollers, calendar rollers and other printing rollers



whose jacket surfaces exhibit recesses for receiving
coating material, particularly preferably anil ox
rollers. According to a further aspect of the present
invention, the possibility additionally exists of
using printing rollers wthout recesses, i.e. with a
snooth surface structure onto which the coating
material is applied by ngans of suitable processes in
a defined |layer thickness. Such processes for
charging printing rollers with defined | ayer
t hi cknesses of coating material are known in the
state of the art and famliar to the expert. Al the
characteristics described so far and in the follow ng
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artisan, for example by using precision spray technology or
ultrasound atomisation methods for extremely finely
distributed and homogenous spray images.

According to the application method of the invention, the
recesses formed in the jacket surface of the printing roller
or the jacket surface of the printing roller itself are first
charged with a defined amount of the coating material. This
can take place in diverse ways, depending on the state of
aggregation of the coating material, for example by partially
or completely dipping the surface of the printing roller into
liquid or powdery coating materials, spraying 1liquid,
dissolved or powdery coating materials onto the surface of the
printing roller and the 1like. 1In particularly preferred



recesses. In order to adjust the volune of the coating
material in the recesses in the jacket surface of the
printing roller as accurately as possible, possible
excess coating material is preferably renoved from
the jacket surface after applying the coating
material onto the printing roller. In the sinplest
case, this can be effectgd by using a slitter bar or
simlar devices to doctor-blade or scrape the
recesses back to the level of the roller surface. It
is al so possible to ensure an accurate, reproducible
dosage of the substance to be applied by way of a
very fine pattern of the recesses and their anil ox
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embodiments of the process of the invention, the top surface

of the recesses is smaller than the surface of the implant to
be coated. The ratio of the top surface of the recesses in the
printing roller to the surface of the implant to be coated is
preferably 1:10, particularly preferably 1:100, especially
preferably 1:1000, 1:5000, 1:10000 or more.

The use of gravure rollers/anilox rollers, in particular
ceramic anilox rollers or ceramic-coated anilox rollers and
the use of gravure rollers of metal, in particular stainless
steel, 1is particularly preferred. Moreover, gravure/anilox
rollers of steel, if necessary chromium-plated, or stainless
steel, are particularly preferred «rollers. In preferred
embodiments, stainless steel anilox or gravure rollers or
chromium-plated steel anilox rollers with a pattern of 120,
240 and up to 300, i.e. 120 x 120, 240 x 240 or 300 x 300



using e.g. a nore dense pattern of recesses or deeper

or larger recesses. The recess volune of a stainless

steel anilox roller suitable for use according to the

invention is preferably approximately 2 x 10-5m8

with a 240 pattern. In the case of ceram c anil ox

rollers or ceram c-coated anilox rollers, preferred

pattern densities are of-ghe type 120, 450 up to 700

with recess volunmes of 1 x 10-7mB to 1 x 10-4mm 3

each, preferably 5.7 x 10-6mm8 each, wherein the

skilled person may also select |larger or snaller

recess vol unes, depending on the desired application,
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According to a preferred embodiment of the invention, charging
of the recesses formed in the jacket surface of the printing
roller with a coating material takes place via a rotating
scoop roller (fountain roller), wherein at least one cylinder
segment of the scoop roller is continually present in a
coating material bath during rotation, as a result of which
the scoop roller is wetted circumferentially with coating
material and the scoop roller transferring the coating
material thus received subsequently onto the printing roller.
Preferably, the scoop roller touches the printing roller
during this process such that excess coating material 1is
squeezed off essentially from the surface of the printing
roller. If necessary, the surface of the scoop roller can, as
a substitute or additionally, also be doctored by using a
slitter bar or such like. '



material present in the recesses of the jacket surface

of the printing roller, i.e. to renove it fromthe

recesses of the printing roller jacket surface and to

attach it to and/or fix it on the surface of the

inmplant to be coated or to absorb it in the pore

system of a porous inplant surface. According to one

enbodi ment of the inventijgn, positioning of the

charged printing roller vis-a-vis the inplant to be

coated takes place in such a way that a direct

contact is established between the inplant and the

printing roller. According to an alternative

enbodi nent of the present invention which is at

present preferred, positioning of the charged
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betwe%ﬁfﬁﬁg Ofot gt ARbARhet pri@teoat edliisreffected in a

nner. The process according to the
invention can be carried out in such a way that the
AccosHiface ©f the i ltatnative embodiment of the present

invention which is at present preferred, positioning of the
charged printing roller vis-a-vis the implant to be coated
takes place without direct contact. In this case, the printing
roller and the implant to be coated approach each other
sufficiently closely such that the coating material volumes
present in the recesses of the jacket surface of the printing
roller can pass from the printing roller onto the implant to
be coated, preferably essentially completely. The skilled
pefson will be able to determine the best geometry for a
contact-free application process simply by routine trials, as
a function of the specific properties of the coating material
used in each case and the surface properties of the implant.



to be coated is noved in a slip-free manner along the
jacket surface of the printing roller or that the
jacket surface of the printing roller is noved in a
slip-free manner along the surface of the inplant to
be coated. A preferably slip-free counter-novenent
bet ween the jacket surface of the printing roller and
the surface of the inplag{_to be coated is also
possi bl e according to thé invention, and particularly
preferred in certain enbodiments of the nethod of the
i nvention. For as |long as noving along of the jacket

surface of the printing roller and the surface of the
body to be coated is not effected in a slip-free
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process. For this purpose, the hydrodynam c conditions
should be appropriately adjusted in the case of
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roll%lil‘rfa%{:ae gflet %ffggeangft ke implant to be coated is also

possible according to the invention, and particularly
preferred in certain embodiments of the method of the

invention.

For as long as moving along of the jacket surface of the
printing roller and the surface of the body to be coated is
not effected in a slip-free manner, the conditions of the
transfer of coating material from the printing roller onto the
implant should be adjusted in such a way that a reproducible
amount of coating material is transferred per movement
process. For this purpose, the hydrodynamic conditions should

be appropriately adjusted in the case of liquid systems.

In a particularly preferred embodiment of the invention, the
implant to be coated itself has a cylindrical form such that

the preferably slip-free movement of the jacket surface of the



coated. In this way, a quasi scanning of the surf ace

of the inplant to be coated with the charged roller

takes place. The inplant to be coated according to the

met hod of the invention can, basically, adopt any

desired forns, provided the nethod is adjusted in

terms of the device technol ogy. For this purpose, the

skilled person knows sevghpal possible arrangenents of

the printing roller and the charging system for the

recesses in the jacket surface of the printing roller

which he will select as required. The term"inplant” ’

is used within the present description in such a way

that it conprises in general nedical, diagnostic and
prlntli}l ogfggﬁgsgm amets %:u&liaaél o). tHasdmgdrant to be coated
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the method is adjusted in terms of the device technology. For
this purpose, the skilled person knows several possible
arrangements of the printing roller and the charging system
for the recesses in the jacket surface of the printing roller,

which he will select as required.

The term “implant” is used within the present description in
such a way that it comprises in general medical, diagnostic
and therapeutic implants such as e.g. vascular endoprostheses,
intraluminal endoprostheses, stents, coronary stents,
peripheral stents, surgical and/or orthopaedic implants for
temporary purposes such as surgical screws, plates, nails and
other fixing means, permanent surgical or orthopaedic implants
such as bone or joint prostheses, €.g. artificial hip or knee

joints, joint cavity inserts, Screws, plates, nails,



i ntramuscul ar inplants, surgical nails I Xi
agents, pins and the Iike.gkbmever, bés?ggﬁri’aL;XIng
desired body formcan be coated by neans of the

met hod/ devi ce of the invention, the method of the

i nvention being characterised in particular in that
the quantity of the coating material applied can be
determ ned and predeterqyned with great accuracy
According to a particula??y preferred enbodi nent of
the invention, the inplant to be coated is a stent
in particular preferably of a generally cyIindricai
form particularly preferably a carbon-coated stent
for exanple as described in DE 103 33 098, and ,
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However, basically any desired body form can be coated Dby
means of the method/device of the invention, the method of the
invention being characterised in particular in that the
quantity of the coating material applied can be determined and

predetermined with great accuracy.

According to a particularly preferred embodiment of the
invention, the implant to be coated is a stent, in particular
preferably of a generally cylindrical form, particularly
preferably a carbon-coated stent, for example as described in
DE 103 33 098, and manufactured according to the method

described therein.

The implants coatable reproducibly by means of the method of

the present invention can consist of almost any desired



vanadi um niobium tantalum chrom um nolybdenum
tungsten, nanganese, rhenium iron, cobalt, nickel,
copper; steel, in particular stainless steel, shape
retention alloys such as nitinol, nickel-titanium
all oy, glass, stone, glass fibers, mnerals, natura
or synthetic bone substance, bone imtates based on
al kaline earth netal carljgnates such as cal ci um
car bonat e, nmagnesi um car bonate, strontium carbonate
and any desired conbinations of the above-nentioned
materials. Depending on the coating material to be
applied, the inplant to be coated can consist of any
desi red substances provided the material is able to
materbslor himnsd oridihart bé edat magerdatler iofl wiriah ximplants can
be na é{surface. -15 Preferred materials fromthe field of
hedi cal , diagnostic or therapeutic inplants which can
be coated with the nethod of the invention, are, for
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' . e as I on, suspension or enmul si on
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_ ! | so_one,or | .
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ruthéRi@, rhodium, palladium, osmium, diridium, platinum;
metals and metal alloys of titanium, zirconium, hafnium,
vanadium, niobium, tantalum, chromium, molybdenum, tungsten,
manganese, rhenium, iron, cobalt, nickel, copper; steel, in
particular stainless steel, shape retention alloys such as
nitinol, nickel-titanium alloy, glass, stone, glass fibers,
minerals, natural or synthetic bone substance, bone imitates
pased on alkaline earth metal carbonates such as calcium
carbonate, magnesium carbonate, strontium carbonate and any

desired combinations of the above-mentioned materials.

Depending on the coating material to be applied, the implant
to be coated can consist of any desired substances provided
the material is able to absorb and/or bind the coating

material or fix it at the surface.



The term"active agent” shoul d be understood to mean
according to the invention, pharmacologically ’
effective substances such as nedici nes, nedicanments
pharmaceuticals but also mcro-organisns, |iving ,
organic cell material, and enzynes as well as
b|oconpatible i norgani c or organic subst ances. The
term"active agent precungQors” refers to substances
or mxtures of substances whi ch, after application
onto an inplant to be coated are converted by
thernal, mechanical or chenical and/ or bi ol ogi ca
processes into active agents of the above-nentioned
type. -16 The active agents or active agent precursors
prefedired) REOARLE1st ¥Ren hetie clnehd usednédi ¢ak, cddrigngstic or

materials o th h
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resor ba gners Ani oni c i oni.c or anmphaterie
eveé@htlh§¥e§ﬁch° s an§i nafe, SE¥FFaYeeRin, TP ntioned
mateffgPexynet hyl cel l ul ose; chitosan, poly-L-Iysine;
and/ or phosphoryl choline are particularly preferred
Active agents or active agent precursors t hat can
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can knvegt%%ﬁu%ggh LZQﬁzggngﬁéﬁeb% Gantgiast agerdrse oort leveral
active agents or active agent precursors in a suitable carrier
material, an undiluted 1liquid active agent or also one oOr
several active agents and active agent precursors in powder

form.

The term “active agent” should be understood to mean,
according to the invention, pharmacologically effective
substances such as medicines, medicaments, pharmaceuticals but
also micro-organisms, living organic cell material, and
enzymes as well as biocompatible inorganic or organic
substances. The term “active agent precursors” refers to
substances or mixtures of substances, which, after application
onto an implant to be coated, are converted by thermal,
mechanical or chemical and/or biological processes into active
agents of the above-mentioned type.



| ocate coated inplants in the body, e.g. therapeutic
or diagnostic anpunts of radioactive sources of
radiation and the like. In certain enbodinents, in
particular in the case of subcutaneous/intramuscul ar
active agent depots or stents, the charge of active
agent can also be tenporary, i.e. the active agent is
rel eased after inplantinggsof the inplant, or the
active agent is inmmobilised permanently in or on the
inplant. In this way, medical inplants containing
active agents can be -17 produced with static, dynamc
or conbined static and dynanmic charges of active
agents. In this way, nultifunctional coatings may be
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carboxymethylcellulose; chitosan, poly-L-lysine; and/or

phosphoryl choline are particularly preferred.

Active agents or active agent precursors that can be used as
coating material according to the present invention can also
be markers, contrast agents or the like which can be used to
locate coated implants in the body, e.g. therapeutic or
diagnostic amounts of radioactive sources of radiation and the
like.

In certain embodiments, in particular in the case of
subcutaneous/intramuscular active agent depots or stents, the
charge of active agent can also be temporary, i.e. the active
agent is released after implanting of the implant, or the
active agent is immobilised permanently in or on the implant.

In this way, medical implants containing active agents can be



suitable for use in dynam c charges of active agents
for release of active agents are, for exanple,
hydroxyl apatite (HAP) , fluoroapatite, tricalcium
phosphate (TCP), zinc; and/or organic substances such
as peptides, proteins, carbohydrates such as
nmonosacchari des, oligosaccharides and pol ysacchari des,
l'i pids, phospholipids, stjgr.oids, |ipoproteins,

gl ycoproteins, glycolipids, proteoglykanes, DNA, RNA,
signal peptides or antibodies or antibody fragnents,
bi or esor babl e pol yners, e.g. -18 polylactonic acid,
chitosan and the |ike and pharmacol ogically effective
substances or m xtures of substances. Suitable
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In the case of dynamic charging with active agents, the
applied active agents should be released after inserting the
implant in the body. In this way, it is possible to use the
coated implants for therapeutic purposes, wherein the active
agents applied onto the implant are released locally,
successively at the site of use of the implant. Active agents
suitable for use in dynamic charges of active agents for
release of active agents are, for example, hydroxyl apatite
(HAP), fluoroapatite, tricalcium phosphate (TCP), zinc; and/or
organic substances such as peptides, proteins, carbohydrates
such as monosaccharides, oligosaccharides and polysaccharides,
lipids, phospholipids, steroids, 1lipoproteins, glycoproteins,
glycolipids, proteoglykanes, DNA, RNA, signal peptides or
antibodies or antibody fragments, bioresorbable polymers, e.d.



pi roxi cam sal sal ates, sulindac, tolnetin, celecoxib,
rof ecoxi b; cytostatics such as al kal oi ds and
podophyl l um toxins such as vinblastin, vincristin;

al kyl ants such as nitroso ureas, nitrogen

di chl or odi et hyl sul phi de anal ogues; = .cytotoxic

anti biotics such as daunorubicin, doxorubicin and

ot her anthracyclins and.agli ed substances, bl eonycin,
m tonycin; antinmetabolites such as folic acid, purine
anal ogues or pyri m di ne anal ogues; paclitaxel,

docetaxel, -19 sirolinus; platinumconpounds such as
carboplatin, cisplatin or oxaliplatin; amsacrin,
irinotecan, imatinib, topotecan, interferon-alpha 2a,
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clobeXddodi es, cld@&ﬁ%&l&ﬁésﬂntlm%%éﬁhd@mllCaJdﬁﬁﬁxlﬁé€ﬂ$ones,

e AT BT oy AR ST O AL S s,
flunidaglidxs n, diHoxticashwees, gl ycosidzonides, halobetasol,

hydrocortisones, methyl prednisoclones, mometasones,
prednicarbates, prednisones, prednisolones, triamcinolones;
so-called non-steroidal anti-inflammatory drugs such as
diclofenac, diflunisal, etodolac, fenoprofen, flurbiprofen,
ibuprofen, indomethacin, ketoprofen, ketorolac, meclofenamate,
mefenamic acid, meloxicam, nabumethones, naproxen, oxaprozin,
piroxicam, salsalates, sulindac, tolmetin, celecoxib,
rofecoxib; cytostatics such as alkaloids and podophyllum
toxins such as vinblastin, vincristin; alkylants such as
nitroso ureas, nitrogen dichlorodiethyl sulphide analogues;
cytotoxic antibiotics such as daunorubicin, doxorubicin and
other anthracyclins and allied substances, bleomycin,
mitomycin; antimetabolites such as folic acid, purine
analogues or pyrimidine analogues; paclitaxel, docetaxel,



such as ouabain, proscillaridin; antihypertonics such
as centrally acting anti-adrenergi c substances e.g.

nmet hyl dopa, im dazoline receptor agonists; calcium
channel bl ockers of the dihydropyridine-type such as
ni f edi pi ne, nitrendi pine; ACE bl ockers: quinaprilat,

cilazapril, noexipril, trandolapril, spirapril

i mdapril, trandolapril; igngiotensin-Il antagonists;
candesartan cilexetil, valsartan, telm sartan, '
ol mesartan nedoxom |, eprosartan; peripherally
effective al pha-receptor bl ockers such as prazosin,
urapi dil, doxazosin, -207 bunazosin, terazosin,

i ndoram n; vasodil ators such as di hydral azin,
siroldinu&opr ppatlﬁﬁmne:cdmﬂumis:asatht &s rmambopﬂ.latln, cisplatin

ni t.r.opr Sld sodlu other h
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pra-jredr amor édeqatrdraagoni sies agmdimasbithhydaber go@@‘ﬁmrrhythmlcs

of tHeErQQSSEBQn pQ%%éYS'@ai QEE%k§ﬂ§1V'ﬂ¥k11@€§hate§henyt01n,
uch PDGF, VEGF,

| aimatory cyt okl nes as T1G-8
tocaimich TGl a NCRY M GSF, o GrosasT L i, §L. 8- §L. geropatenon,

fleczQ{rQi’\ih (E%HFB?% agarv&lélr tadﬁlefd veosubstlasees Kch beta-
nacryl at es, . ber | Slidgca; I

receftpr ofd el oo SUery ot i 1 g3 gl Beopranoion,

metopxwl¢bptaophomSl, Q@p&&@bﬂ@@hn@nuyﬂnﬂhyﬂhmics of class II1

such a% %%Hfbnﬁe§gggiﬁﬁs' nt il ﬂHﬁ%H%%ﬂé‘onﬁﬁﬁ%anV such
rore cdrticore euprorelin,  triptore

as gbhbdereni n, vgnapeeLix, ﬁaééPEthlrnaPSFérunantlarrhythmlcs

such99§enﬁﬂéﬁbéﬂﬂéregHE@bQéMaD@ﬁéld@@ﬁﬂﬂﬁbpﬂﬁm bromide; agents
somatostatin, octreotid;, bone anggcartlla

for oPFABIAEIAGIpe it eI 5] | B8 " e MBI pHOgHT such  as
vascPl @t eidisdothelial growth factor (VEGF), basic fibroblast

growth Factor (bFGF), non-viral DNA, viral DNA, endothelial
growth factors; FGF-1, FGF-2, VEGF, TGF'; antibodies,
monoclonal antibodies, anticalines; stem cells, endothelial
progenitor cells (EPC); digitalis glycosides such as acetyl
digoxin/methyl digoxin, digitoxin, digoxin; heart glycosides
such as ouabain, proscillaridin; antihypertonics such as
centrally acting anti-adrenergic substances e.g. methyl dopa,
imidazoline receptor agonists; calcium channel blockers of the
dihydropyridine-type such as nifedipine, nitrendipine; ACE
blockers: quinaprilat, cilazapril, moexipril, trandolapril,
spirapril, imidapril, trandolapril; angiotensin-II
antagonists; candesartan cilexetil, valsartan, telmisartan,
olmesartan medoxomil, eprosartan; peripherally effective

alpha-receptor blockers such as prazosin, urapidil, doxazosin,



BMPs such as e.g. bisphosphonate (e.
particul ar rgconbinan? regonbinang hgﬁangEé22
(rhBMP-2), risedronates, pamidronates, ibandronates
acid, etidronic acid, alendronic zoledronic acid ,
clodronic acid, tiludronic fluorophosphate ’
di hydrotachystyrene; epidermal growh (PDGFi sodi um
fluprldes such as di fluepi.de;, calcitonin acid)
sodium growt h factors and cytoki nes such és facto}
(EGF) , plate let-derived gromh factor fibrobl ast
growth factors (FG-s) , transformng growth factors-b
(TGFs-b), transfornming growh factor-a erythropoietin
(Epo), insulin-like growth factor-1 (TG--a) , (IG=I
bunazoég&1 | NeaitaPobike grpmﬁﬁrémtmor-|Va§o@¥lat9;s suc as
dihy&%ﬁé;%k! Nl (UL ), Totenleult op2obbheétat inoxidil
ki "9 EPREBYY i n %%*eukln-% Fpocerares THROXITL
nitroprussid sodium; other antihypertonics such as indapamid,

, in

co—-dergocrinmesilate, dihydroergotoxin methane sulphonate,
cicletanin, bosentan, fludrocortisone; phosphodiesterase
inhibitors such as milrinon, enoximon and antihypotonics such
as, in particular, adrenergic and dopaminergic substances such
as dobutamine, epinephrine, etilefrine, norfenefrine,
norepinephrine, oxilofrine, dopamine, midodrine, pholedrine,
amexinium methyl; and partial adrenoreceptor agonists such as
dihydroergotamin; fibronectin, polylysines, ethylene vinyl
acetates, inflammatory cytokines such as TGFBR, PDGF, VEGF,
bFGF, TNFa, NGF, GM-CSF, IGF-a, I.-1, 1IL-8, IL-6, growth
hormones; as well as adhesive substances such as
cyanacrylates, beryllium, silica; and growth factors such as
erythropoietin, hormones such as corticotrophins,
gonadotropins, somatropin, thyrotrophin, desmopressin,
terlipressin, oxytocin, cetrorelix, corticorelin, leuprorelin,
triptorelin, gonadorelin, ganirelix, puserelin, nafarelin,
goserelin and regulatory peptides such as somatostatin,
octreotid; bone and cartilage stimulating peptides, so-called
“pone morphogenic proteins” KBMPs), in particular recombinant
BMPs such as e.g. recombinant human BMP-2 (rhBMP-2),
bisphosphonate (e.g. risedronates, pamidronates, ibandronates,
zoledronic acid, clodronic acid, etidronic acid, alendronic
acid, tiludronic acid), fluorides such as disodium
fluorophosphate, sodium fluoride; calcitonin,
dihydrotachystyrene; growth factors and cytokines such as
epidermal growth factor (EGF), platelet—derived growth factor
(PDGF), fibroblast growth factors (FGFs), transforming growth
factors-b (TGFs-b), transforming growth factor-a (TGF-a),
erythropoietin (Epo), insulin-like growth factor-I (IGF-I),



8), tunmour necrosis factor-a (TNF-a), tunour necrosis
factor-b (TNF-b), interferon-g (INF-g), colony
stimulating factors (CSFs); nonocyte chenotactic
protein, fibroblast stinulating factor 1, histam ne,
fibrin or fibrinogen, endothelin-1, angiotensin Il
col | agens, bronocriptin, nethyl sergide,

met hot rexate, carbon tetgpchl oride, thioacetan de and
et hanol; also silver (ions), titanium di oxide,
antibiotics and anti- infectives such as, in
particular, 8-lactamantibiotics, e.qg.

13-l actamase-sensitive penicillins, such as benzyl
penicillins (penicillin G, phenoxynethyl penicillin
insulfpenik&el [growHh Bactacfaﬁadéﬁﬁé§ﬂébanin¥ﬂwﬂ@¢kimﬂé (IL-1),
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methoasegaxpcyclammn e horsitlonide ¢ ethh@?@@tﬁlélde and ethanol;

also CY protetramydl i nej tafXyhetdasytdd Nean@ibRel ¥eoSakes anti-
sSuc as gent am ci n, neorTyC| n, Str

infectaesmadh afi kadi PaGeGUA%i nd- Jpg%%nﬁe#hblotlc& €-g.
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azit clarithro Gl 1§ t hr,
(pensB LT oty ci ren ey h Bbubdon PRk EE IR an, s -
lact asaclk -as sdlstreanypemicill iwompaich, qnwamenopﬁan@bisns such
as S“%Rd%iélﬂffoqu'no%m&%%fffi as  CigyQlacinn;, acyl

of 'oxaci n, nDXIf oxaci n, norfl’oxacin,, ..gatifloxacin, .
aminopeeradild i er oA, | @fof | oBEELPCIdditRgl onePiRGFEFiI1in;

carboAypRirAediig el d; cé#h@h@ﬁ?ﬁkﬂﬁs, t rduet hopasm cefazolin,

sul,phadi azi uI hal t tiobio
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cefalaxiinhi otlioecacaublkefas cefixim, cefurox1maxetll ceftlbuten,
cefpodoximproxetil, cefpodoximproxetil; aztreonam, ertrapenem,
meropenem; f-lactamase-inhibitors such as sulbactam,
sultamicillin tosilat; tetracyclines such as doxycycline,
minocycline, tetracycline, chlorotetracycline,
oxytetracycline; aminoglycosides such as gentamicin, neomycin,
streptomycin, tobramycin, amikacin, netilmicin, paromomycin,
framycetin, spectinomycin; macrolide antibiotics such as
azithromycin, clarithromycin, erythromycin, roxithromycin,
spiramycin, josamycin; lincosamides such as clindamycin,
lincomycin, gyrase inhibitors such as fluoroquinolones such as
ciprofloxacin, ofloxacin, moxifloxacin, norfloxacin,
gatifloxacin, enoxacin, fleroxacin, levofloxacin; quinolones
such as pipemidic acid; sulphonamides,  trimethoprim,

sulphadiazine, sulphalene; glycopeptide antiobiotics such as



pol ynyxi nes such as colistin, polynyxin-B,

nitroi mdazol derivatives such as netronidazol

ti ni dazol; am noqui nol ones such as chl oroqui n,

mef | oqui n, hydroxychl oroqui n; bi guani des such as

proguani | ; qui ni ne al kal oi ds and di am no pyri m di nes

such as pyri nmet ham ne; anpheni cols such as

chl oranpheni col; rifabuppn, dapson, fusidinic acid,

fosfomycin, nifuratel, telithronycin, fusafungin,

fosfonyC|n, pentam di ne diisethionate, rifanpicin,

taurolidine, atovaquone, |inezolid; virustatics such

as aciclovir, ganciclovir, fanciclovir, foscarnet,

i nosi ne (di mepranol - 4-acet am dobenzoate),
vancowglcdanci ctevéoplamimei clpoliypeptidef ovantilbkovigs n; such as
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such I kEONBY+ Ime tiedhinayi ramptemt culi 1, suichavasi ighloramphenicol;

, zanam Vi osel t aLyi,t d Laniyvudig) as l,, as
i rariifed WREPRA | oNSL AL Srks (RSea i - Furatel,
telitgardnyuirer | y pr éeaFedgénbodi nerfios fOMNAI& pr oceskentamidine
diiséﬁﬁ%gﬁgﬁgl iffgﬂﬁibﬂﬂ?h%bﬁ&ol&ﬁ@h@@?@ﬂﬂydﬁﬂddé, linezolid;
~~ effective substances incorporated intq m.crocapsul es .

Vlruﬂﬁ%ﬁﬁ§6ﬁes?UﬁﬁnoéﬁbsuFEé?lOHEHOpaﬁﬁnﬁlg oViitue| | EMCLIELOVLE,
foscéﬁﬁé$wtif phasplahiepi ds, gasimepspeskt bnsceeamigobegzoate),

m cr oemul si ons or._nano .eS can _ s the ; in:
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zalcihfallydi gl §é6RNOBUPoxy & &qlqnn(n&éﬁ?éhﬁ%ﬁanol?taVUdln'
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inhiQ$ ¥§g§y%@§%§gﬁvf¥?y'iR&E%Q@Rr,d“%é&dfﬂ&%ﬁﬂXcohopinavir,
ritonavir, nelfinavir; amantadin, ribavirin, zanamivir,
oseltamivir and lamivudin as well as any desired combinations

and mixtures thereof.

In particularly preferred embodiments of the process according
to the invention, pharmacologically effective substances
incorporated into microcapsules, liposomes, nanocapsules,
nanoparticles, micelles, synthetic phospholipids, gas
dispersions, emulsions, microemulsions or nanospheres can be

used as the coating material.

Suitable solvents can be used as a carrier medium for cdating
material solutions, suspensions or emulsions. Examples in this
respect are methanol, ethanol, n-propanol, isopropanol,
butoxydiglycol, butoxy ethanol, butoxy isopropanol, Dbutoxy



di met hyl et her, di propyl ene gl ycol, ethoxydiglycol,

et hoxyet hanol, ethyl hexane diol, glycol, hexane diol,

1,2,6- hexane triol, hexyl alcohol, hexylene glycol,

i sobut oxy propanol, isopentyl diol, 3-methoxy

but anol, nethoxy diglycol, methoxy ethanol, methoxy

i sopropanol , nethoxy nethyl butanol, nethoxy PEG 10,

nmet hyl al , met hyl hexyl epher, methyl propane diol,

neopentyl glycol, PEG 4, PET-6, PET-7, PEG 8, PEG 9,

PEG 6- net hyl ether, pentylene glycol, PPG 7,

PPG 2-buteth-3, PPG 2 butyl ether, PPG 3 butyl ether

PPG 2 nethyl ether, PPG 3 nethyl ether, PPG 2 propyl

et her, propane dIO| propyl ene glycol, propzlene
propaglofol nt yy1 etHeohodropytewtyll wdsiohslopybuteipee, glycol,
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According to the method of the invention, the surface of the
implant to be coated can be coated partially, essentially
completely and also multiply. A multiple coating is effected
by multiply moving along the jacket surface of the printing
roller and the surface to be coated in a slip-free manner,
wherein drying steps may be applied, if necessary, after each
coating step.

It is particularly preferred to coat the implant to be coated
with one or several pharmacologically effective substances and
subsequently with one or several coatings of one or several,
if necessary, different materials modifying the release of the
pharmacologically effective substance or substances. Release-
modifying materials suitable for this purpose are, for

example, cellulose and cellulose derivatives such as



Particularly preferred enbodi mrents of the present
invention are coated vascul ar endoprost heses
(intralum nal endoprostheses) such as stents,
coronary stents, intravascular stents, periphera
stents and such |ike. These can be bi oconpati bl es
charged in a sinple manner by the nethod of the
invention, as a result oP4which the restenoses
frequently occurring in the case of percutaneous
transl um nal angi opl asty using conventional stents,
for exanple, can be prevented. In particularly
preferred enbodi nents, stents, in particular stents
provided with a carbon-containing surface | ayer, can
hydrolgpropaiged methyphalhudéobegi cal PYAEF EREPR cellulose,
t fag M S & &-JT Sleddne and the
poLy (A e g e S e 1 1 ne
like.foll owing active principles for the |ocal suppression
of cell adhesion, thronbocyte aggregation, conplenent

.activation and/or infla tory tissue,re ' or.: ;
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endoqﬁ%iﬁ%%ieﬁ@s%%%ﬂa%és?efgg%érCXIIa,r%féhrokinase,
stentmokigrigthezal stirarp astnd stydptoiitase) thronbocyt e

aggregation inhibitors (acetyl salicylic acid,

ticlopjdinsg, clopi, rel, abciximab ns)..
Thes%xﬁ??c%%t?F&F&?pa%&%gggné#ggﬁﬁ% ,ﬂgn%iggéﬁg%s§%nner by the
methalgsented hiatwaretihmsones, a bedwitet phsohésh the restenoses

bet.anet hasop bydesqgni d CQKt i;ﬁé%'lﬁft* fecusStransluminal
trequ§ty a%SF?rgig o#?blones?éﬁgsoni es, desoxi met asones,
angiatebemtey hasdmss, chhyentdoands, sEenbeEr nokPHesxample, can be
preV%ﬁ @ndrenolides, flunisolides, fluticasones,

al ci noni des, hal obetasol, hydrocortisones, nethyl
predni sol ones, nonet asones, prednicarbates, '
In pBiedeulenas, prefatsed oredodimenrsi,nobbarsy, in particular

stents provided with a carbon-containing surface layer, can be
charged with pharmacologically effective substances or
mixtures of substances. The stent surfaces can, for example,
be equipped with the following active principles for the local
suppression of cell adhesion, thrombocyte aggregation,
complement activation and/or inflammatory tissue reactions or

. cell proliferation:

Heparin, synthetic heparin analogues (e.g. fondaparinux),
hirudin, antithrombin III, drotrecogin alpha; fibrinolytics
(alteplase, plasmin, lysokinases, factor XIlIa, prourokinase,
urokinase, anistreplase, streptokinase) thrombocyte
aggregation inhibitors (acetyl salicylic acid, ticlopidins,
clopidogrel, abciximab, dextrans), corticosteroids
(alclometasones, amcinonides, augmented betamethasones,

beclomethasones, betamethasones, budesonides, cortisones,



so-cal |l ed non-steroidal anti-inflammatory drugs
(diclofenac, diflunisal, etodolac, fenoproferi
flurbi profen, ibuprofen, indonethacin, ketopro%en
ket orol ac, mecl of enamate, nefenam ¢ acid, neloxicénl
nabunet hones, naproxen, oxaprozin, piroxicam '
sal sal ates, sulindac, tolnetin, celecoxib, rofecoxib)
cytostatics (al kal oi ds a@fi-podophyl | um toxi ns such as
vinblastin, vincristin; alkylants such as nitroso
ureas, nitrogen dichlorodiethyl sulphide anal ogues;
cytotoxic antibiotics such as daunorubi cin, ’
doxorubicin and other anthracyclins and allied

subst ances, bl eomycin, mtomycin; . antinet [
clobetlzaivlas f oldlocmithlqnadne gyrﬁeﬁ%éjkﬁéiﬁ%r pa %l*ﬁ!”ta’relﬁ%tas°nes'

dexaﬁgyﬁéggﬁ?g,pﬁﬁﬁ&iﬁ&f&negocQuﬁbeﬁpdﬂﬂddﬂJnﬁiurqmdmémmhides,
conpounds ‘suc as, carbo fatln, gplati@ or
Flunical id%t i n; BHEGATENTT 1 not A ISy,  Datobetasel,
hydri%%i)%sb, i ngerrﬁ@mgf& alf phapedniswkeies on- al pram@pasones,
amde, . mltefos] in, -
predqﬂqﬁgﬂqﬁﬁg¢h Qﬁg&ﬁ%ﬁ%gﬁf,'F#%&?ﬁ%?%?ééﬁ%iangfggﬁbgﬁéﬁgnes),
So-c@a‘lfqlé@strfdw@ﬁéroml s pottdmiia f learaitarygi ééPgéffZE%Q, otenac,
difl\%ﬁlf%asf,im ét%ﬁS?ﬁg! NG £eQ o &)V €Nt 110b Do Hen chatperdrofen,
' : rarry mcs, in particular anti rr@ythnicﬁ 9@ .
indoméisacin, (&etioRnahprhni €3 8F°%ﬁ%rq6}erﬁqd1ﬁee“a} (e metename
acidgr?g%??gﬁgm,%ﬁ?%@ﬂé@ﬁdﬁfgﬂrﬁﬁpnbanajqaapngin, piroxicam,
Q€ mum .pitartrate, ' t hm ;
Sals@h@tfﬁqo?aﬁﬂ &?§é9’||ck&%ﬁqﬁtJIHEXi|€€%%€6%E%hyto?%FgEOle)’
cyto§F§@iﬁsd, el kB o ys hmiagst ofpgﬂ9§§yﬂlem DF%ﬁk?%ncwﬁuCh as
vinbigggghpldgég%%ggkgkﬁ a@%ﬁzygﬁﬂgnnéﬁbwf gkasaitkosd6 ureas,
1B, -fec or "bl'ockers toprol ol , esnglol . totoxi
nltrpgeprandumh;onqugﬁhmhﬂ, PRI, oRPP HSP8F), cytotoxic
anti%%%?z%%%ﬂﬁéﬁdﬁkﬁs Q% C:d@&ﬁolrlubh'_c(i.am oo ulsiotial ol #pd  other
i s of _¢l ass iltiaz M i .
anthgaFyepaRe| ) ant hert Lk af’lu%)?tt%glicgg'Su%hmeog?cgggnoglﬁémyCln'
antiﬁ%ﬁbBFQm@bbnesqu%ﬂaswni@ﬁiﬂonﬁ@b@:ag@HFénﬁoranalogues or
pyri%:i.ldrlnrjleatI 19239 %Q,nes'p%élrltta%lrfyoci‘fdgéﬂ’ﬁxé@,SCU|sairrolimus;
platinum  compounds such as carboplatin, cisplatin or
oxaliplatin; amsacrin, irinotecan, imatinib, topotecan,
interferon-alpha Z2a, interferon-alpha 2b, hydroxycarbamide,
miltefosin, pentostatin, porfimer, aldesleukin, bexarotene,

tretinoin; antiandrogens and antiestrogens) .

For systemic, cardiological effects, the stents according to

the invention can be charged with:

Antiarrythmics, in particular antiarrhythmics of class I
(antiarrhythmics of the gquinidine type: guinidine,
dysopyramid, ajmalin, prajmalium bitartrate, detajmium
pitartrate; antiarrhythmics of the lidocain type: lidocain,
mexiletin, phenytoin, tocainid; antiarrhythmics of class I C:
propafenon, flecainid (acetate); antiarrhythmics of class 1II



endot helial growmh factor (VEGF), basic fibrobl ast
gromh factor (bFGF), non-viral DNA, viral DNA,
endothelial growh factors, FG--1, FG-2, VEG-, TGF
ant i bodi es, nonocl onal antibodies, anticalines; stem
cells, endothelial progenitor cells (EPC). Further
cardiacs are: digitalis glycosides (acetyl
di goxi n/ met hyl di goxin,_g gi toxin, digoxin), further
heart glycosides (ouabain, proscillaridin). Al so
anti hypertonics (centrally acting anti-adrenergic
substances: nmethyl dopa, imdazoline receptor
agoni sts; cal ci um channel bl ockers: of the
di hydropyridi ne type such as nif edi pine,
(betaRirbtepdbpi N&lodEEr ockestsopxpilabpr i taneloti | apagpiriapolol,
nmoexi pri ol apy j ri i AQng' :
metonPgﬁgéla%F?ﬁ?fgghgi%%%%%?§?+¥?gnfgggﬁ¥%ts:Iggﬁﬁ%sé?iaﬁlass
III clamkedatonyal swttaml) t el Angdarahytdmdesartaf class IV

(diltg?qgﬁ9mdera%%&9§§rt 1 s Pher abtHerebheghir¥Bythmics such
al pha-receptor bl ockers: prazosin,, urapidil,.
as a@ﬁﬁ@éb&?n,°§Gﬁ§f@§@ﬁ}n@éra%BE?E?OPHWBr%ﬁqmlde; agents for

stimul@%qsiyl at afrgioglideyiral azim, dtheopr ogpkaading: vascular
encorSa 1R O3 G Sy S ¢ gronc
factoxo- (leF@BLy | mresitiatad, BNAydrokFaybt ORPn neRfaReellial growth
coce QYIRS ELSLE packorentey, Gbecics, nonecions
am o0 SShergse L DLLer o (L 200 SOPPLTO A cor
cellANd(EHERNM neugkbesUbdantiescd dobué am plé.giteylii_lseprgliqusides
B L
heartpar ti gllyadiséaiesecept gpuabennst s ( dphysie bbkgybidhm h) Also
anci LAY FLURL-AI LA CanedchaBinaratc, subsnances
methyln papeiculmidanol hBecaREWOheAIRdsLS ‘st BALEIUN  channel
blocKE¥PONGH s tofe t BEngurbpgelidinar fRbei xsuchi basnecifedipine,
i IELICS, pBEY! SHE LIV et BT O a1,
moexiP¢OSF, tra@acdagi-ll, IspiSaprile, grodeRThér nokeandgsaprili
angig%%AsfﬁLfﬁhgﬁkgﬁonists: candesartan cilexetil, valsartan,
télmisartan, olmesartan medoxomil, eprosartan; peripherally
effective alpha-receptor blockers:' prazosin, urapidil,
doxazosin, bunazosin, terazosin, indoramin; vasodilators:
dihydralazin, diisopropyl amine dichloroacetate, minoxidil,
nitroprussid sodium), other antihypertonics such as indapamid,
co-dergocrinmesilate, dihydroergotoxin methane sulphonate,
cicletanin, bosentan. Further phosphodiesterase inhibitors
(milrinon, enoximon) and antihypotonics, in this <case 1in
particular adrenergic and dopaminergic substances (dobutamine,
epinephrine, etilefrine, norfenefrine, norepinephrine,
oxilofrine, dopamine, midodrine, pholedrine, amexinium
methyl), partial adrenoreceptor agonists (dihydroergotamin)

and finally other antihypotonics such as fludrocortisone.



substances such as: cyanoacryl ates, beryllium or

silica can be wused. Further substances suitable for

this purpose which have a system c and/or |oca

effect, are gromh factors, erythropoetin. Hornones,

too, can be provided in the stent charges such as

e.g. corticotropins, gonadotropins, somatropin,

thyrotrophin, desnopresgfn, terlipressin, oxytocin,

cetrorelix, «corticorelin, leuprorelin, triptorelin,

gonadorelin, ganirelix, buserelin, nafarelin,

goserelin as well as regulatory peptides such as

somat ostatin and/or octreotide. In the case of

surgical and orthopaedic inplants, inplants wth

macr oporous surface |layers are frequently used. Their
To inkQe@sd Z9% ¥ Esiflet BENESYLAN @h BalrtixulQBOPM the case of

] ﬁreferably 1 to 400pm in orger to su ortjﬁftter .

peribpRradr afFBALET t RRPAPFAREs Chy §HE groWinff b A he mAtLiX,
fibrogetroundipt] yd&idins bosteh laseievidpesecceitapleantin fAraenmatory

articularly suj l e a jcat an -
CytOk'HﬁPeéﬁl o Smﬁtﬁﬁg’wfgg%VaB&£E§ &# |ngygﬁf ggﬂﬂu§M CéF’
IGF-aagants, die-&ct Ilebaggmowphedhwrsmres Fors ovehdpasdiasthesive
subst3ideROR ¥t hapaed) 65@4§§5@e§wqbgfﬁiiiﬁﬁlB?Ssilica can be

pacemaker el ectrodes or artificial heart parts,
used.essentially the sane active agents can, noreover, be

used for the I ocal -28 suppression of cell adhesion,

t hronbocyte aqggregatio onpl.ement _activation.and/or
Furthepgs | 8%&¥8P§e?i SRORCPRAR | KT b Higp) PUSPSES oPHIEH, Hdve 2
systemict he atdfir applicali ons fdesdri bedaraboveromyheovefactors,

Lqul ate tissue growth, in particular in the case
eryth%?pg%fggﬁaedic inplants, the follow ng active agents

can be used for a better inplant integration: bone
HormoRRd ,Ca¥dd ) aganstddupabindefenld dese ReRethDERALGEN uch as

e.g. 2&8%%%%5“ g%fﬁ%} Iégéggggfggfﬁé,reggggkQgggn?NF§hyrotrophin,

desmopressin, terlipressin, oxytocin, cetrorelix,
corticorelin, leuprorelin, triptorelin, gonadorelin,
ganirelix, buserelin, nafarelin, goserelin as well as

regulatory peptides such as somatostatin and/or octreotide.

In the case of surgical and orthopaedic implants, implants
with macroporous surface layers are frequently used. Their
pore sizes are in the region of 0.1 to 1000um, preferably 1 to
400pum, in order to support better integration of the implants
by in-growing into the surrounding cell or bone tissue. These
implants are particularly suitable for application and
impregnation with a wide variety of different active agents

and active agent precursors.

For orthopaedic and non-orthopaedic implants and heart valves,
pacemaker electrodes or artificial heart parts, essentially
the same active agents can, moreover, be used for the local



human BMP-2 (rhBMP-2), bi sphosphonates (e.g.
risedronates, pamdronates, ibandronates, zoledronic
acid, clodronic acid, etidronic acid, alendronic
acid, tiludronic acid), fluorides (disodium
fl uorophosphate, sodium fluoride); calcitonin
di hydrotachystyrene. The all growh factors ahd
cytokines (epidermal groeth factor (EGF)
pl atel et-derived grom h factor (PDG), fi br obl ast
gromh factors (FGFs), transformng growh factors-b
(TGFs-b), transformng growh factor-a (TG a)
erythropoietin (Epo), insulin-like growth factor- |
(1G=1), ‘insulin-like growth factor-11 (IG--11
suppﬂi,ggt§i&%reuk!d‘f | Qel11l), adhesépheuki hhpopppcyye Jsgreqation,
comp%éhéggeg%#ggg&ﬁb%TG 8%eﬁ%%ﬁ@d%ﬁ%dﬂﬂftﬁésuéummmmtion or
i §+fac a ( -a), tunmpur necrosis_factor- -
cell('B%blﬂferanxaﬂeﬁnh-dl(lNbﬁg)?tEBFonﬁpBiFﬁﬁFéﬁﬁﬁg Bescrived
abovfgctors (CSFs). Further adhesion and integration
%ronnylng substances, apart fromthe inflammtory
cyt oki nes already nentioned, are the nonocyte

MoreBPERP! A% | & thilaIte. i boobl atowtth muiat | RYTEFGRERF £ the
. : I in, or in , : i ; :
e LS B s e et cor
be uSeHOKEe, a bethetr exgllentc AnE6FTELPRCHI or i de,

thi ogcet ani deg,. ath L s it . : ;
o g i aad) it | b sosent
protedasi ngBMBY) nedifs pRrEheulay 6ﬁqﬂqlﬁ§%é5h0@ of Qhe mpinant
hum%ﬁgﬁﬁﬁtgnbéﬁﬁgﬁg#%xwﬁmgfgﬂhﬁgﬁmma;Qﬂ @usst afdesedronates,

M . uitable fa . is Cot .
pamigiriorert o -ond PN PRAC ! di BX < e ey
etidﬂHH%&lg@Sd,lmhnndﬁanﬂQuasiﬂacﬂ&&Qﬁﬁ?Qﬁ%tFEégq' #1dorides

. (8-l act - i f R ! . .
(dl%ﬁgﬁtwflﬁi Eﬁ%ﬂﬁﬁﬁgﬁﬁﬁQE%rpenb%ﬁhhmns,fSUGhlde)benzg¢101ton1n,

) ot bt In @, phenax h i Cilli .

dihychestiaitystyagne | 3-Theet aﬁ‘ﬂaj)se-&%%@é%/g%c%éeﬂiggﬁﬁqﬁi:nlswtomes
(epgngﬁﬁlgﬁ%@gge%etbk: lﬂ}:cswqh s tedraixidaiviesd growth factor

, canpi ci l.lip; ' eniGiddd

ook ot e P SAE TR PreRBY SEERONeN Sibapemmsngharower
fac@§€§3$03wQGFBSb6¢efazah&ﬁpnmgngq”gqgwqgﬁc&ﬁ@?ﬂrla (TGF-a) ,
erygﬁrgééfe in (Epo), Ainsulin-like growth factor-I (IGF-I),
insulin-like growth factor-II (IGF-II), interleukin-I (IL-1),
interleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-8 (IL-

8), tumour necrosis factor-a (TNF-a), tumour necrosis factor-b

(TNF-b) , interferon-g (INF-g), colony stimulating factors
(CSFs) . Further adhesion and integration promoting substances,
apart from the inflammatory cytokines already mentioned, are
the monocyte chemotactic protein, fibroblast stimulating
factor 1, histamine, fibrin or fibrinogen, endothelin-1,
angiotensin II, collagens, bromocriptin, methyl sergide,

methotrexate, carbon tetrachloride, thioacetamide, ethanol.

In addition, the implants <can Dbe provided also with
antibacterial anti-infectious coatings by means of the



cefaclor, cefadroxil, cefalexin, |oracarbef, cefixim

cefuroxi maxetil, ceftibuten, cefpodoxi nproxetil,

cef podoxi nproxetil), or others such as aztreonam

ertrapenem neropenem Further antibiotics are

B-lactamase inhibitors (sulbactam sultamcillin

tosilat), tetracyclines (doxycycline, mnocycline,

tetracycline, chlorotetrdeycline, oxytetracycline),

am nogl ycosi des (gentam cin, neonycin, streptonycin,

tobranycin, am kacin, netilmcin, parononycin,

franycetin, spectinomycin), macrolide antibiotics

(azithromycin, clarithronycin, erythronycin,

roxi thronycin, spiranmycin, josanycin | i ncosam des
prlnténg|mﬁmhpdrpf thﬁc@ﬁ?@pﬁﬂongyﬁASE fohl ging ssubstances or
substQBEEOﬁﬁ&%h@%&oﬂﬁﬁﬁﬂﬂghfﬁébf%FE6%|9§§CEQ c8hk@%8CAterial

noxi f| oxaci n, norfloxacin, gatifloxacin, enoxacin
Silvef| o hoRt . | SobFRGREe] ik HRF/ qanhebaREd cSuchend  anti-
1nfecﬁhp@§1dkﬁlapadilcﬁmbﬁhﬁﬂaﬂkﬁﬂﬁnaﬂﬂtlbibﬂf&hpprmmlactamase—

phad|a2| sul phal ene, .tri hopr i .
senSléF SoﬁgﬁPldgﬂﬁﬁFiobgg *cgs(JgﬂE ch?lgl}%ﬁﬁfanPﬁflClllln
G), phleppepedd ydnt igeotdichl {ipol ypyrineslinuchVas cél-lsGtamase-
resisegh¥ny Cﬁhf&llfﬂﬁéo'%hQ@FOlagerﬁﬂyﬂdﬂﬁﬁquqgl%@'daéQéh as

am noqui nol ones (chl oroqui n,
amomﬁ&éﬂé%ycfﬂ‘@?b‘é]hlﬂn bPgamPd&s [grsguadvl) aﬁqumeﬁléulllns

such a'%@‘“‘hkzﬁ%@hlﬁﬁﬁjno p!ﬁbﬁhdhmﬁin(py“dﬂﬁﬂﬁﬂvpéﬂLc1lllns,

copnadMBRETIRRLS fothamtih” SoBEERC e, ARLpRRShy cofotiam
cefacflogf,onyceefadréxiht el , d@ﬂahﬁhnmny0|nlorausabeﬁgln cefixim,

cefur09§R8%$glné pentanldéggtg*u§gﬁh|onate @e dﬁl roxetil,

auro at ovaquone, Tinezolid). The 'l owm n
Cefpod@@émpéoh@tlﬁéntHUﬁe@tbﬁﬁﬁgfﬁhﬁlv@$u§F§FP@§a§e|@ apenem,

merop@aB&l.Cl QMirdthed aNTh €1 WVOE1icd osg@énehrme@am@@e inhibitors
P i mepr anol acet am dobenzoat e anci cl qvi.r
SUlbéﬁFé@chOV|rsu&Fa@FSQh? briv B%% %%ﬂhted agﬁﬁﬁhCYClines
(doxyclyeddnare aliswcyailtiinegt r dtracyadtinegg  phlnoiqiledscacycline,
oxytegqg%&%Q§5 %,anau%%%ﬁhf§%ggf§egran%%%hﬁgﬁigin, neomycin,
streptomycin, tobramycin, amikacin, netilmicin, paromomycin,
framycetin, spectinomycin), macrolide antibiotics
(azithromycin, <clarithromycin, erythromycin, roxithromycin,

spiramycin, josamycin), lincosamides (clindamycin,
lincomycin), gyrase 1inhibitors (fluoroquinolones such as
ciprofloxacin, ofloxacin, moxifloxacin, norfloxacin,
gatifloxacin, enoxacin, fleroxacin, levofloxacin; other
guinolones such as pipemidic acid), sulphonamides and
trimethoprim (sulphadiazine, sulphalene, trimethoprim),
glycopeptide antiobiotics (vancomycin, . teicoplanin),
polypeptide antibiotics (polymyxines such as colistin,
polymyxin-B), nitroimidazol derivatives (metronidazol,
tinidazol), aminoquinolones (chloroquin, mefloquin,
hydroxychloroquin), biguanides (proguanil), gquinine alkaloids

and diamino pyrimidines (pyrimethamine), amphenicols



i nhibitors and derivatives): |am vudin, zalcitabin

ﬁldan03|n, .zidovudin, tenofovir, stavudin, abacavir;
iog;gycleoglde anal ogous reverse transcriptase ’
nhi bitors: anprenavir, indinavir, saquinavir,

| opi navir, ritonavir, nelfinavir

virustatics such as anantadin, r?basrgin?tggganivir
oseltamvir and lam vudirgpodn particularly preferrea
enbodi ments of the present invention, the inplants
can be suitably nodified regarding their chem cal or
physical properties by means of further agents, e

in order to nodify the hydrophilicity, &
hydr ophobi city, electric conductivity, adhesion or

(chlggﬁxggheﬁyeéaw puppecthes. Substantbes suiRHR T uggrson

~as coating , materi.al f - hi \ : :
i ioan i Bl P | esitnzamein
fusaE@ﬁ@ﬁ__dl, ngdslf@n’qna;dggrmtbar@gql%| ﬁéb%ﬁt 18PB§%{ n%;_%'agnplc.ln,

l,at.in, [.C. aci o ’ .
taur%jd%&Qﬁprg§ﬁ9%§3qﬁﬁkwégn%§%$%ﬁhbrg;;iddi%ﬂwlng neeé to.be
ment@mmkﬂylc@mbugoséﬁmhetﬁgrg§|pﬁpgée, clovir, ganciclovir,

famc %ﬁQR&X"EthV|Cekbﬁb@@ﬁephthalatein@$t@e casej nldimepranol-4-

extrans, polysaccharides, .fifr,i - . .
accé?éﬁcﬁqjl@ggzghaﬁa)y( DY2 ggaqlcf;eléagg ,Sggf‘airlaaecg)ck%']yc{ﬁﬂ-, | c:.dofov:l.r,
briRRIM 01 760 £ 6@ S hmonpoltyenyedrasg bal §Pased) t iENPIATRH 2ot Ye
priqﬁﬁ%qudroi§@g¥§%¥é@%érg?ﬁﬁﬁbékusP0|W%ﬁeﬂée transcriptase
inhias esephahdl dessyatpyry ﬁéllé%%é){‘%l’}%x'agzg”} g‘f%té}ﬂﬁ/'( *4{dnosin,
zid%@+%%%€£éﬁ§§%ﬁ%§ﬁh@),lQQbW@ﬂhmdridebacavir; non-nucleoside

: 0 ' : .
anab@@@m§ner§¢VQﬁ%?nongﬁ?%%gg%§g3%§ggs%%%sﬁgggkg:théampfenaVlr'
ind PRAY{ 8] hylagne naiviyl, abepnae}r, sikpasies, RGyiinavizl and

Othgg!g€$¥£ﬁ§%€$9$2 Rolyagy | ia@@a@in , POy waiviylinacr genemivir,

cynoacryl ate; pol yethyl enes
osePehypropyhpdesampyhdani des, polyuretha%es, boly(ester

uretanes), poly(ether ur einanes)  poly(ecter it eas)
In particularly prggeggédylE%ﬁbé&iﬁ@ht?°'%9f0pﬁhﬁﬂe present
invention, the implants can pe suitably modified regarding
their chemical or physical properties by means of further
agents, e.qg. in order to modify the hydrophilicity,
hydrophobicity, electric conductivity, adhesion or other
surface properties. substances suitable for use as coating
material for this purpose are biodegradable or non-degradable

polymers such as e.g. regarding the biodegradables: collagen,

albumin, gelatin, hyaluronic acid, starch, celluloses
(methylcellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, carboxymethylcellulose phthalate; also

casein, dextrans, polysaccharides, fibrinogen, poly(D,L-
lactides), poly(D,L—lactide coglycolides), poly(glycolides),
poly(hydroxybutylates), poly (alkyl carbonates),
poly(orthoesters), polyesters, poly(hydroxyvaleric acid),
polydioxanones, poly(ethyl enterephthalates), poly(malatic



oxi de, pluronics, polytetranethylene glycol; vinyl

pol ynmers such as polyvinyl pyrrolidones, poly(vinyl

al cohols), poly(vinyl acetate phthalate). It is

general ly applicable that polynmers with anionic (e.qg.

al gi nate, carrageenan, carboxynethyl cellul ose) or

cationic (e.g. chitosan, poly-L-lysines etc.) or both

properties (phosphoryl-gholine) can be advantageously

used. To nodify the rel ease properties of active

agent-containing coated inplants according to the

i nvention, specific pH dependent or

t enper at ur e- dependent rel ease properties can be

produced by applying further polyners, for exanple.
acid) pHpoderidiantwendd yaerd) areolyanhednige, polypaosphiacenes,
poly (8Rifd Qegdsg?rbﬁﬂtbiﬁsthEQF.%éggﬁg@érBQ”Dpo'y”efs’

such as poly(am nocar boxylic acid), poly(acrylic

acid), poly(nethyl acrylic acid) and their
The noapdliyvdRTadhibile salivear i 65019 (e B@ﬁ@chﬁﬁ%ge§céﬂﬁﬂes),
silic88 cel lul ose acetaaﬁéfhthalate, hydr oxy G%Ey 13 )

RRERYI cel T bS8 pMHAMEE  h§iFBxyl pF opﬁ% crylic  acid,
polymathiyl cel | urosgldacci nat ecidel | ul ospoagetay@ocynocacrylate;

' Ltate [ . He LLive pol

Py S R anBr e Ba T e £ S pr obyt aRs S Ers aePeiTBhEphenes.
poly (ggEgFat cukdtnaneal kyl PakY (8B He) vrsdhpnRsiet hypoly (ester

ureas; N gy G h&ed Ysarhdals thyé%yﬁgn@t&%’ld@'i BBRYBR¥bylene
. . acryl am de), polg(h+n- rqg nethacrylan1db),
oxiden Lﬂf?%bé?Opy? %XF%WE%W Y1oRst y N YRl etHyyl polymers
such acaylanbdeyyipgﬂy(h@&saa&@ﬁ%h?ﬁftPﬁpryaﬁﬁﬁgl,dp?hﬁ@Nols),
c 0 e acryl am de
poly (GLFYPRECEYRRERHERRAEY) PO V(0 o 2y

acryl am de),
pol y(N-net hyl - N-et hyl acryl am de), poly(N-cyclopropyl
It iscgyhavhdey. Jpgi@oRol ¥ABES p¥iyheddeliRlelanionic (e.g.
lai %Earacterlstlcs are hydrox rqﬁﬁbfellulose, L
alginftfhy| CBMIFGOEEE 2y dr ’éﬁ%ﬁ IRAH ISR JoseOT et RgFionic
(e.g.hydhdxysaet,hyl peky+1H Dpeimesl pbueoni cHrsudboils Fpidperties
(phosﬁﬁ&ggl &Bgzingj 81, %éG%dvantageously used.

To modify the release properties of active agent-containing
coated implants according to the invention, specific pH-
dependent or temperature-dependent release properties can be
produced by applying further polymers, for example. PpH-
sensitive polymers are, for example, poly(acrylic acid) and
derivatives, for example: homopolymers, such as
poly(aminocarboxylic acid), poly(acrylic acid), poly(methyl
acrylic acid) and their copolymers. This also applies to
polysaccharides such as cellulose acetate phthalate,
hydroxypropyl methylcellulose phthalate, hydroxylpropyl
methylcellulose succinate, cellulose acetate trimellitate and
chitosan. Heat sensitive polymers are for example poly(N-
isopropyl acrylamide cosodium acrylate co-n-N-alkyl
acrylamide), poly(N-methyl N-n-propyl acrylamide), poly(N-



In the case of the additional coatings of the inplants
charged according to the invention, a distinction can
consequently be rmade between physical barriers such
as inert biodegradable substances (poly-I-1ysine,
fibronectin, chitosan, heparin etc.) and biologically
active barriers. The latter can be sterically

hi nder ed nol ecul es whi ch3are bi oacti vated
physi ol ogically and permt the rel ease of active
principles and/or their carriers. Enzynes, for
exanpl e, which nediate the release, activate

bi ol ogi cally active substances or bind non- active
coatings and | ead to the exposure of active

methydl i NCi pl RsisoFhepyhpl ant s aseatlédis&or di ng tR° 1y gN-n-propyl

methlnngtIQ$onay a é?y?@lﬁSBEEQFQl I N eyl , poly (N, n-

s or ro-or _
dletHWBsaccahamedeDe P@ldeFéEP@ﬁ&ﬂ%hu?%ﬁh §§H%§@Fhep°ly (N
cycloé@%éﬁ#s’aEEgﬁQﬁQd@?'ngdaxyﬁﬂﬁdlﬂylFNJETYEﬁmiﬁﬁ poly (N-
col onj sed Mﬁg sul ﬁglg 18NgcPY1amide),
etthEﬁMﬁéné—tfﬁéY g whP X (Ns per abl e nutrients h
poly@@dcﬁéibygopyln0|MGrylmanMOed b?urhéeéelh$QﬂYmers wit
hermade or\gAé;i';IaSrrchtel%lit to tebfe cel I g dtrbewebpgscemalose,
therpagehi s ACHEE 1 55ssi bl e, g u3|ng tqe t echngl q?yh droxy
meth@acel Hubgset o Myir GHRIARLN, TEENBL6GI¢E 1P St e,

ethyRYpRii0ibEA WA pEUsBENSsOBUCH dnsEHLAT Gchicihg - 92, L-
efFs; i nplants contalnlng i nsul i n-produci ng cells,
81, Whibdh, after inplanting into the body, produce and

rel ease insulin as a function of the glucose |[|evel of
t he surrounm

In tEepSESRemt ofh %h%dﬂ%% %ﬁLthgﬁ%EQgsao@r%ﬁ%r& lants charged

fnvention an t

acco&@ﬁh@euﬁ the inventiion,f Q&ﬁﬂ&@?ﬁﬁo%CFﬁveC&&@ﬁﬁge%tly be
made é%%%Snsﬁé{lggchf YLt S € sARSCr bbedimsran blodegradable

kit SRR RN
etc.) 'Q%brth@mo@EchQypra@tiwéeSaaﬂriémﬁ4 nﬁﬁﬁtléﬁtﬁﬁa dgan be
Steqwﬁmbéfp{esenéegééeStrl ¢Lign.af theigeneralrd nvepibyerivated
physiologically and permit the release of active principles
and/or their carriers. Enzymes, for example, which mediate the
release, activate biologically active substances OrI bind non-

active coatings and lead to the exposure of active principles.

The implants coated according to the invention may also be
charged, in particular applications with living cells or
micro-organisms. These can settle in suitable porous surfaces
of the implants, it then being possible: to provide the implant
thus colonised with a suitable membrane or membrane-type
coating which is permeable to nutrients and active principles
produced by the cells or micro-organisms, but not to the cells

themselves.



certain enbodinent. Figure 1 shows two views A and B
of an enbodi nent of a device of the invention for
appl yi ng a defined anount of a coating naterial onto
the surface of an inplant to be coated by neans of a
printing roller. As shown in 1, an inplant, in this
case a cylindrical stent, which is arranged on a
drive shaft which is driygn in a slip- free manner
against the printing roller 2. In the enbodi nent of
Figure 1, the printing roller 2 is a precision
anil ox/gravure roller with a drive 7 which permts a
slip-free novenent with respect to the drive shaft of
the stent 1 in the formof a novement counter-current
In thic tWay ,pridciis quossithleox/lgy aveiegr bheeiteghnppoglye according
to tl'?é e&ﬁ@gﬁglgﬂbOQ&?EFoaﬁc%he £SIEVEEEnBEEOr @ngxt:i?ntlng with

transfer o he coating fmterial fron
Suspenﬁéopﬁecp§|ohn%%l+@xpg@%w9¥%grcﬁ?%%sQ tgrifntsy gantpining

1nsulﬁﬂk§§o@b@§%g'nc@lQ@ntaXh1FhEe RERET . 1ﬁ@1aﬁtﬂﬁ@1 Herto the
seen view A o i gure reci-si_on

body, a ki1 d&’/“'ﬁraﬂﬂ?ﬁ %% eI %I?r%c?ueffﬁf'get ofi tt?}‘ea glucose
levelseaomher@hk&buﬁdwm@ch dips at least partially into a

storage vessel 10 which is filled with coating

material or coating material solution. The novenent
In thef fokleebop ral beefgrrakesnplosi@mendonf ekbeunpéhppy of the

1nventt9.otnheaHHeCé§' QUheANHLOXEQr ayEIr 6thre0| E.ﬁﬁfeﬁtloﬁhefbﬁV%pplylng
11l of the coating materi e

st or age
CthPO %%?Pt%soi‘ﬁal e FYIE G TR Q?dét\?lné:\ﬁ il ‘f%g ﬁFéb‘ig as an
example . fﬂnh¢$€d bythillki ngelgavelingensidres Se&pﬁaﬁatmonthef an

exem| té:er 21 %a %1moefntt he %Eper gnhgﬁgveljflgygi of Eéi’l Ljf%rther

ge-vessel . e fillrng sensors 5 an
illustamtheon capaditd veroncipAEECtoTi tiesehabeatippr and do not

repr | £, ré99r39€1o§UBQm¥H§jé&ﬁ%éﬁlOﬂmvéH€Yv@etﬁbhght to a
regul ar making up storage vessel 10 with coating

Cert%ﬁﬂeﬁmQﬂ limedd | evel of the maintained

Figure 1 shows two views A and B of an embodiment of a device
of the invention for applying a defined amount of a coating
material onto the surface of an implant to be coated by means
of a printing roller.

As shown in 1, an implant, in this case a cylindrical stent,
which is arranged on a drive shaft which is driven in a slip-
free manner against the printing roller 2. In the embodiment
of Figure 1, the printing roller 2 is a precision
anilox/gravure roller with a drive 7 which permits a slip-free
movement with respect to the drive shaft of the stent 1 in the
form of a movement counter-current to the precision
anilox/gravure roller 2. In the preferred embodiment of the
device according to figure 1, the transfer of the coating
material from the precision anilox/gravure roller 2 to the
stent 1 takes place in a contact-free manner.



fgat:ng material in the storage vessel being between
seﬁs evels of fill indicated by the filling Ievel
Contorls 5 and 6 by way of a suitable autonated

rol. The coating material taken up by the scoo
roller 4 is transferred to the precision P

?Rglgx{?ravure roller 2 by contact, the recesses in
nater_nllox/gravure rollen4being filled with coating
ial. Excess coating naterial on the precision

ani | ox/ gravure roller 2 i i
_ s doctored with a doc [
device 3 such as a slitter bar, in order to ob:g{hng

defined quantity of coatin i
g material pre-i
the volume of the recesses of the pregisiggdlcated %Y

ani | ox/gravure roller 2. The precision ani
As c%glnlrpg stz%éx{x)thgﬁgfig%?%tc@ AW en?t b¥ iEliguagil!L,gi(é}gé:\g/)gregision
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o o e ol o FLe e henal Wi Nty materia)
solu}tlrilg%.: ﬁ‘fﬁ% phatenbyt tofnsfer 6CoPRe Eeéigﬁgrﬁgt “Skes place
o b ST SLa A0 WAy catokbavczaomse Creller -
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ccqupsd hebar ent 111168 be KeFod P8 BEEabl o 1 Q atLr At he.  ro
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between thg1 Tevels %%USIfg.]gll n W shedde st oemge £illing level

sensors 5 and 6 by way of a suitable automated control.

The coating material taken up by the scoop roller 4 is
transferred to the precision anilox/gravure roller 2 by
contact, the recesses in the anilox/gravure roller Dbeing
filled with coating material. Excess coating material on the
precision anilox/gravure roller 2 is doctored with a doctoring
device 3 such as a slitter bar, in order to obtain a defined
quantity of coating material pre-indicated. by the volume of
the recesses of the precision anilox/gravure roller 2. The
precision anilox/gravure roller 2 rotates counter-currently in
a slip-free manner to the stent drive shaft 1 in such a way
that, defined by the number of rotations, a certain amount of
coating material is transferred from the precision

anilox/gravure roller 2 to the stent 1 with every complete



vessel for active principle 10 is also provided as an
integral structural conponent, resulting in a conpact
construction. In a particularly preferred enbodi ment
of the present invention, a suitable drying device 9,
such as an air nozzle, for exanple, can be provided
in spatial vicinity to the stent 1 in order to
subject the stent to a fkew of heated inert gas in
order to evaporate solvent or to dry the coating
material. As an alternative, the drying device 9 can
also be a thernal radiation device such as an
infrared lanp or the like. -36 CLAIM5S 1. A nmethod for
appl yi ng a defined anount of a coating material onto
rotattiba. SUIﬁaQﬂuﬂfcanﬂadteﬁkeenp¢ﬂm¢e$s, behicnate#feby place by

ns o rinti in st
transggﬁrglﬂg § ecét g%§ﬂ§¥£ |n t e ?g%Egt sur gﬁﬁﬁClSlon
anlloa/glrlamtllreg r@ll@lr Qi tanto d’é‘liﬁr‘3 neédeatoiht adf a h%esu 1t of the
adsor%%ﬁ%hn }f%'QHheQE5%”@d¥£é§“%ﬁibﬂ“éﬂériﬂ&ﬁiné&ctha the

coated in such a wa
surfa@@smxmnemt:aﬁﬁj/@f thahéWéﬁnFor%sb%FEHtﬁa whichi fyffice,
due ﬂd’$h§u§ﬂéﬁﬂéear@éﬂgémbhesdﬁ tihe prphabhgt aobhéeco edis—a-

ce to be .able t ttra cQat iy
vis %%%xﬁﬁﬁnqutm% b?688§§%§ %? %ﬁegggckgg su%éﬁgg(ﬁﬁg coating
materﬁfaﬂntpmerrtol ierthe apglegises tcrfe thoat ) agkaht euriece of the

prlneg %E e recesses of the jacket surface of the
ri t|ng roI ‘er by noving along the jacket surface of
the printing roller and the surface of the inplant to

As cd® soakedn 3n T nEidwe ofiewl B, mthe chisgeict brisedheildd on a

that the_recesses f n,t he ket f f 4t
Shafﬁw%%tﬁhﬂ Eo e@Flgﬁéqgﬁgﬂﬁ%damfpﬁj%'é%fStéﬁ% 8fi&s? 1'3% the
anilox/gravure roller 2 are moved against each other in a

slip-free manner via a corresponding precision drive 7.

In the embodiment of Figure 1 described, the shaft bearing
blocks 8 are accommodated in a housing in which the storage
vessel for active principle 10 is also provided as an integral

structural component, resulting in a compact construction.

In a particularly preferred embodiment of +the ©present
invention, a suitable drying device 9, such as an air nozzle,
for example, can be provided in spatial vicinity to the stent
1 in order to subject the stent to a flow of heated inert gas
in order to evaporate solvent or to dry the coating material.
As an alternative, the drying device 9 can also be a thermal

radiation device such as an infrared lamp or the like.



anount of coating material by filling the recesses
wWith coating material and subsequently renoving
possi ble coating nmaterial excesses fromthe jacket
surface. -37 3. The nethod of claim1l or 2,
characterised in that charging of the recesses forned
in the jacket surface of the printing roller is
effected with coating mgerial via a rotating scoop
roller, at |east one cylinder segnment of the scoop
roll er being continually present in the coating

mat erial bath during rotation, as a result of which
the scoop roller is wetted circunferencially with
coating material and the scoop roller transferring
the coating material th@LAIMEN up onto the printing
roller. 4. The nethod of any one of clains 1 to 3,
characterised in that the positioning of the printing
roller vis-a-vis the coated inplant allows direct

£ONhéchod 5-£dhe ARIRAGOf aanye e 8f &rh@lhﬁ@ b# 0a3, coating
characterised in_that the positionin ntln%
W%FﬁéﬁaélSO%F@léﬂFheSEBQPEE |%§Iéhtmggkg§ %éki??ﬁ o be
coataadt biyr e amanra .a Grikhei e thech of a@mpDD31ﬂ§ the steps
claims 1 to 5, characterised in that the noving al ong

‘the jacket surface of the printing roller and the
surface of the inplant to be coated takes place in an

essen%hgkg¥ﬂélhﬂe feeesaBENehrméd Thetmet hadyeh @ﬂ!face of

one o characterised in that novin
al ongaofPFh@tjlaﬁke{fO%h?-‘F acklthf 3 ndgiingd nq"”iodmter of the

and theastihhapatekikhe coated inplant takes place by

the printing roller and the inplant to be coated

being rotated in the opposite direction around two
essentrabhyipgr dlleel pakebing roller at the implant to be

coated in such a way that the adsorption and/or
adhesion forces which are intrinsic to the surface
properties of the implant to be coated suffice to be
able to attract the coating material present in the
recesses of the jacket surface of the printing

roller;

- applying the coating material present in the recesses
of the jacket surface of the printing roller by
moving along the jacket surface of the printing

roller and the surface of the implant to be coated.

The method of claim 1,

characterised in that the recesses formed in the jacket
surface of the printing roller are charged with a defined
amount of coating material by filling the recesses with
coating material and subsequently removing possible

coating material excesses from the jacket surface.



-38 8. The method of any one of clains 1 to 6,
characterised in that the slip-free noving al ong of
the jacket surface of the printing roller and the
surface of the inplant to be coated takes place by
noving the axis of the printing roller in an
equi di stant manner to the surface of the inplant to
be coated. 9. The net hod3pf one of the preceding
clainms, characterised in that the inplant to be coated
Is selected from nedical or therapeutic inplants such
as vascul ar endoprostheses, stents, coronary stents,
peri pheral stents, orthopaedic inplants, bone or
joint prostheses, artificial hearts, artificial heart
Vheveethpdcefiaképrimeflleotr ddes, subcut aneous and/ or

bﬂ&EﬂEﬂ@QHE@H'ﬂHﬂéﬁﬁ§ éﬁgrgiﬂﬁ bitk&:hel Ore d88s 8Bt BREmed in
of one of the preced |ngac ai ns, characterised in that

the Dapkaft svéfséeceét ecHRdPEidoroldemds sfdasded with
tbhei ngbtbk egabhor igBkeroaht igar B@:@o;ﬁ&ﬁﬁl(l%ﬂ eat least one

eri.al b fi | ast
T ShiR, SPROR: I B A RS M IR O a1y
petakstsiuahths spaitihgssaseedlal tiattdnidwning amtdtimn, as a
PF?hiQum S | oygn Bugh a%h@'t'@@ooﬂ”Ckf$Ilé£tanh%m wetted

bone, stone, nineral or corbinations of these
ﬁﬁFéPW5F§enﬁH@éHY i F1kBceSeREYNIc AR BRI LBAL 3PS R SCOOp

sunflace wiihspoer Dhg SRy akoatihhe mboweraentghaiedtaken up
mat er i 11. .The %g hod of claim9, characterised in

PR&P Fﬁ@ Pﬁﬂpﬁﬁpgt6 €foated is a stent, in

particul ar a carbon-coated stent. -39 12. The net hod
an I gparacterlsed in
?&‘ “‘t)éﬁg’%%r |%nt| ES g’%l 2 gé‘\asect &F
characterlsed in that the positioning of the printing

roller vis—-a-vis the coated implant allows direct contact.

The method of any one of claims 1 to 3, _
characterised in that the positioning of the printing
roller vis-a-vis the coated implant takes place in a

contact-free manner.

The method of any one of claims 1 to 5,

characterised in that the moving along of the Jjacket
surface of the printing roller and the surface of the
implant to be coated takes place in an essentially slip-

free manner.

The method of any one of claims 1 to 6,

characterised in that moving along of the jacket surface
of the printing roller and the surface of the coated
implant takes place by the printing roller and the implant
to be coated being rotated in the opposite direction
around two essentially parallel axes.



10.

11.

fromgravure rollers, anilox rollers, rotogravure
rollers, ceramc rollers, ceramc anilox rollers,
ceram c-coated anilox rollers, flexographic printing
rollers, enbossing rollers, calendar rollers and
other printing rollers whose |jacket surfaces exhibit
recesses for receiving coating material, particularly
preferably anilox/gravuegg8rollers. 13. The method of
any one of the preceding clains, characterised in
that the coating material is a solution, suspension
or emul sion of one or several active agents or active
agent precursors in a suitable carrier medium 14. The
met hod of claim 13, characterised in that the active
agents or active agent precursors are selected from

@harﬂeeﬁbagbgahhy %EEG@E|%Qa1&§b§t%6C%S

cro an gan mat eri al
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bigakel o7 cRBCSABILG L TEPhe LbAEeqorgani ¢ substances
suc pepti de proteins, carbohydrates such as
nonosacchari des, oligosacchari des and
mnbyﬁacnbarbdesnelbmid&e plkesphialk Rilddmsst er oi ds,
| i [ I y i_n cqlipid
ShBRB5EhE AR, Iy KRR DAL St g Bl Togted is selected
dmpinbodédscahd/@r ameidegbp tficagimptlentlsi osesbr babl evascular
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cological'l y effective substances or. m xturés o
§GB§F§mcé¥?ﬂRﬂﬁ%@#%e&ﬂH|§nQ§nn%%@$ccﬁbpb?%ﬁt prostheses,

apalegues ] (ﬂegrtfsc;ndmmfri@i)a,l hiheaditn, v%rltvletshr Ofdemaker
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pheuidkenase,

at implants and

The method of one of the preceding claims,

characterised in that the implant to be coated consists of
carbon, carbon fiber, bulk carbon material, carbon
composite material, carbon fibers, ©plastics, polymer
material, synthetic fibers, ceramics, glass or glass
fibres, metals such as stainless steel, titanium,
tantalum, platinum; alloys such as nitinol, nickel-
titanium alloy: bone/ stone, mineral or combinations of
these materials, which, if necessary, can be coated on the
surface with one or several of the above-mentioned
materials.

- The method of claim 9,

characterised in that the implant to be coated is a stent,

in particular a carbon-coated stent.



12.

13.

14.

15.

ur oki nase, anistrepl ase, streptokinase; thronbocyte
aggregation inhibitors such as acetyl salicylic acid,
ticlopidins, clopidogrel, abciximb, dextrans;
corticosteroids such as al cl onetasones, anti noni des,
augnent ed bet anet hasones, becl onet hasones,

bet anet hasones, budesoni des, cortisones, clobetasol,
cl ocortol ones, desoni de39-desoxi nmet asones,

dexamet hasones, flucinolones, fluocinonides,
flurandrenolides, flunisolides, fluticasones,

hal ci noni des, hal obetasol, hydrocortisones, nethyl
predni sol ones, nonetasones, prednicarbates,

predni sones, prednisolones, triantinolones; so-called
non- steroidal anti-inflammtory drugs such as

ﬁh§|ﬁéeﬁa? ofdhﬁbuahéabf ehedgka%edﬁﬁaogﬁgg%@

I 0L en one haci ket opr of en,
PhEEPERaRL SR kB Bhatabhe DRAPERRR Colles igpealetkpd from
finbunetaovnes, rnapemxenanlmmapmozuﬁrspl&@kb@&mwure rollers,

§@£§lﬁ£§t e::S‘olII.SéJI.L nd%%, éﬁflo ce]! o)p()llf]b'l | Lge,]f tng%Xngoated

cytostatics su as al an
%@éhOésnﬂLﬂﬂnﬁnlﬁlevO@éapht¢nprLMﬂqﬂqnmgltach,aemboss1ng

Bbll@§9 UES@éndBkt589§@rg'SHBOBQﬁb§tEiﬁntﬁ%bpgquers whose
ana UeS totoxic antibiotics suc

430 % U H FECRRBX IRt ARGESEREr BPF hrERSRA VIR af@ating
mhtéeﬁasubphaﬂieelabﬂ?opyéférablyoﬁhﬁﬂﬁx/gravure rollers.
anti metabolites such as folic acid, purine anal ogues

or pyrimdine anal ogues; paclltaxel docet axe

Bhe onehined pfa@hMuqnecoﬁpbhﬁdprsqedlas céabmpbat|n

Eh8PhaLLPi 860X R! ithlad! ithe éﬁﬁﬁﬁﬁqrhatéffgiegéna solution,
imatini b, topotecan, interferon

FRERPREFOR- 9 pﬁgméﬁlowy&rfomr%rm%era% pEEEBRI Agents or
pevivet agent peetupebrsalifesl euktBblebeXarobenfedium.
tretinoin; antiandrogens and anti estrogens;

antiarrythmcs, in particular antiarrhythmcs of class

The snebhed afit chainylBmics of the quinidine type, e g.
ﬁ#g&;??gfésdaswramé, tAMBdthvd’ 3hBRLEUBr active agent
precursors are selected from pharmacologically effective
substances, micro-organisms, living organic cell material

as well as biocompatible inorganic or organic substances.

The method of any one of claims 13 or 14,

characterised in that the active agents or active agent
precursors are selected from organic substances such as
hydroxyl apatite (HAP), fluoroapatite, tricalcium
phosphaté (TCP), zinc; organic substances such as
peptides, proteins, carbohydrates such as monosaccharides,
oligosaccharides and polysaccharides, lipids,
phospholipids, steroids, lipoproteins, glycoproteins,
glycolipids, proteoclycanes, DNA, RNA, signal peptides or
antibodies and/or antibody fragments, bioresorbable
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indomethacin, ketoprofen, ketorolac, meclofenamate,
mefenamic acid, meloxicanm, nabumethones, naproxen,
oxaprozin, piroxicam, salsalates, sulindac, tolmetin,

celecoxib, rofecoxib; cytostatics such as alkaloids and
podophyllum toxins such as vinblastin, vincristin:;
alkylants such as nitroso ureas, nitrogen dichlorodiethyl
sulphide analogues; cytotoxic antibiotics such as
daunorubicin, doxorubicin and other anthracyclins and
allied substances, bleomycin, mitomycin; antimetabolites
such as folic acid, purine analogues or pyrimidine
analogues; paclitaxel, docetaxel, sirolimus; platinum
compounds such as carboplatin, cisplatin or oxaliplatin;
amsacrin, irinotecan, imatinib, topotecan, interferon-
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(EPC); digitalis glycosides such as acetyl digoxin/methyl
digoxin, digitoxin, digoxin; heart glycosides such as
ouabain, proscillaridin; antihypertonics such as centrally
acting anti-adrenergic substances €.g. methyl dopa,
imidazoline receptor agonists; calcium channel blockers of

the dihydropyridine-type such as nifedipine, nitrendipine;

ACE blockers: quinaprilat, cilazapril, moexipril,
trandolapril, spirapril, imidapril, trandolapril;
angiotensin-II antagonists; candesartan cilexetil,

valsartan, telmisartan, olmesartan medoxomil, eprosartan;
peripherally effective alpha-receptor blockers such as



interleukin-2 (1L-2), interleukin-6 (IL-6),
interleukin-8 (IL-8), tunour necrosis factor-a
(TNF-a), tumour necrosis factor-b (TNF-b),
interferon-g (INF-g), colony stimulating factors
(CSFs); monocyte chenotactic protein, fibroblast
stimulating factor 1, histamne, fibrin or fibrinogen,
endot hel i n-1, angiotensi4edl, collagens, bronocriptin,
met hyl sergide, nethotrexate, carbon tetrachloride,
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titanium dioxide, antibiotics and anti-infectives
such as, in particular, 13-lactam antibiotics, e.g.
B-l act amase- sensitive penicillins, such as benzyl
RﬁﬁﬁQﬁ4ﬂnnsurepédﬂédI|dpx320phnnox¢mﬁmmwsuﬁyuctékaﬂos1n,

iﬂ&ﬁﬁé&iﬂinv&%@dligtbﬁgt@E%%eégx%fﬂ %%HCIlhllsopropyl

such as, a openicillins such as a |m
AW H%“:M F2E¢4 i Mineyidibni nepenPRrhEEAS saotium;
atherez| ocalri‘dnhypqrtp:eﬁaﬁ | l'i Bguchear b@éypenhﬁbllab'aﬂéd co-

fazolin cefu
ce#ﬂom tlsrﬁ&ré glfs t?l am ce¥ LRSI Ly (&ﬂ:%{an%ef speRppnate,
q%ﬂ%ﬁﬁﬂﬂﬁﬁ @@ﬁﬁ%ﬁ@m,cefMdepnaxensbne cephbbphéfliesterase

ﬂHﬁﬂBﬁ%@%éﬁ%Qéﬁtbs ﬁfiﬂ%ﬂ?g MRLB%Shbh; ﬁﬁ%@%ﬁglgg%%tonlcs

ertrapenem , mer openent 'ct anBSe- I nhi
H%uﬁ%%ctah? sBREAARTEILREY n @&ﬁqwﬁrguqnr&m@cldnpsmlnerglc

sSllu:é’taaﬁcdk)X}éQ)éﬁ| | 5, dﬁb’iﬂ:‘é\ﬁﬁ_dé‘e’ eb?h@ﬁ?%g_ln' ne, etllefrlne,
tetracycliné. am noglycosides

éﬁ% té%%?éh:%?h pﬁé%ﬂ?EFﬂ 'stréﬁﬁ$ﬁﬁ¥%¥e' dOPamlner
mﬁﬂﬂdnﬂnﬂﬁl Pl ddicime, neamkriniom p&kﬁ%@ﬁymlhnd partlal
SR L S ALt

3% afides, | ssdmleng ||vmm$hn1d@setates,
1$1lfdlamt©|ﬁyndaijfy@kﬂ{1elsl r&%ﬁ/ﬁlag,s T%Iﬁrs ?gﬁ@%%a'c'n%ébt OrSrer,
T% gxg?ldzkl, uor%—%ﬁ’agrﬁéFﬁgffl okadi anLg§t'| f 11dxeoi n,growth
h@mmwa@wn, faer owadiln, devobbhxadive, substances such as
cyanacrylates, beryllium, silica; and growth factors such
as erythropoietin, hormones such as corticotropins,
gonadotropins, somatropin, thyrotrophin, desmopressin,
terlipressin, oxytocin, cetrorelix, corticorelin,
leuprorelin, triptorelin, gonadorelin, ganirelix,
buserelin, nafarelin, goserelin and regulatory peptides
such as somatostatin, octreotid; bone and cartilage
stimulating peptides, bone morphogenic proteins (BMPs), in
particular recombinant BMPs such as €.g. recombinant human
BMP-2 (rhBMP-2), bisphosphonate (e.qg. risedronates,
pamidronates, ibandronates, =zoledronic acid, clodronic
acid, etidronic acid, alendronic acid, tiludronic acid),
fluorides such as disodium fluorophosphate, sodium
fluoride; calcitonin, dihydrotachystyrene; growth factors
and cytokines such as epidermal growth factor (EGF),
platelet-derived growth factor (PDGF), fibroblast growth




[ nes such as pipemdic acid; sul phonam des,
??:Egigoprinl sulphgdiazine, sul phal ene; gl ycopeptide
anti obi oti cs such as vancomnycin, teicoplanin; A
pol ypeptide antibiotics such as pol ynyxines suc 230h
colistin, polynmyxin-B, nitroim dazol derlvatlveﬁ
as netronidazol, tinidazol; an1nqu|an9ne§ suc.das
chl oroquin, nefloquin, hysiroxychl oroquin; biguanides
such as proguanil; quinine alkal oids and di am no ]
pyrimdines such as pyrinmetham ne; anphenicols suc
as chl oranpheni col ; rifabutin, dapson, fu5|d|nhp
acid, fosfonycin tostonycin nifuratel, pentami dine
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ﬂﬂ§$eoslnsullnp£eﬂe growth factor-I (IGF-I), insulin-like
growth factor-II (IGF-II), interleukin-I (IL-1),
interleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-8
(IL-8), tumour necrosis factor-a (TNF-a), tumour necrosis
factor-b (TNF-b), interferon-g (INF-g), colony stimulating
factors (CSFs); monocyte chemotactic protein, fibroblast
stimulating factor 1, histamine, fibrin or fibrinogen,
endothelin-1, angiotensin 1II, collagens, bromocriptin,
methyl sergide, methotrexate, carbon tetrachloride,
thicacetamide and ethanol; also silver (ions), titanium
dioxide, antibiotics and anti-infectives such as, 1in
particular, B-lactam antibiotics, e.qg. f-lactamase-
sensitive penicillins, such as benzyl penicillins
(penicillin G), phenoxymethyl penicillin (penicillin V);

B-lactamase-resistant penicillins such as aminopenicillins
such as amoxicillin, ampicillin, bacampicillin; acyl
aminopenicillins such as mezlocillin, piperacillin;
carboxypenicillins, cephalosporins such as cefazolin,
cefuroxim, cefoxitin, cefotiam, cefaclor, cefadroxil,
cefalexin, loracarbef, cefixim, cefuroximaxetil,
ceftibuten, cefpodoximproxetil, cefpodoximproxetil;
aztreonam, ertrapenem, meropenem; B-lactamase-inhibitors
such as sulbactam, sultamicillin tosilat; tetracyclines

such as doxycycline, minocycline, tetracycline,
chlorotetracycline, Oxytetracycline; aminoglycosides such
as gentamicin, neomycin, streptomycin, tobramycin,
amikacin, netilmicin, paromomycin, framycetin,

spectinomycin; macrolide antibiotics such as azithromycin,
clarithromycin, erythromycin, roxithromycin, spiramycin,

josamycin; lincosamides such as clindamycin, lincomycin,



le.

inavir; telithronycin, diisethionate, ,
?S:Lepranol-4-acetan1dobenzoa;e), val aci clovir,
cidofovir, brivudin; (nucleoside anal ogous and
derivates) such as LA C) a ics such . as oscarnet,

i nosine valganciclovir, antiretroviral active
reverse transcriptase |amvudin, zalcitabin,
zi dovudin, tenofovir, stagudin, abacavir; non
anal ogous reverse transcriptase inhibitors:
i ndi navi r, saqui navir, Ioplnaylr, ritonavir,
amantadin, ribavirin, zanamvir, oseltamvir gnd
| ami vudin as wel |l as any desired conbinations” and
m xtures thereof. 16. The nethod of claim 15,
%ﬁ?%%terlpg‘éﬁ’lltﬁrtshatsqcﬂe phar nedoloagiqualniof cefefect éyen as

GlmﬁmﬁhafscﬂMﬁ Ih@@l@ﬁ&é{ﬁd 'nﬁQxfk?BQaS?RSU|eigrflggac1n,
nanocapsul es, nanoparticle tel |

yn?i1°§5?5¢ Phosphof ' 851" gas df speesaehs, emilevossexacin;
G idrolams si anclor manosphigersdit?. IBearet hogi Bfonamides,
tod iddRHSbrim, sulphadiazine, sulphalene; glycopeptide
antiobiotics such as vancomycin, teicoplanin; polypeptide

y

antibiotics such as polymyxines such as colistin,
polymyxin-B, nitroimidazol derivatives  such as
metronidazol, tinidazol; aminoquinolones such as
chloroquin, mefloquin, hydroxychloroquin; biguanides such
as proguanil; quinine alkaloids and diamino pyrimidines

such as pyrimethamine; amphenicols such as
chloramphenicol; rifabutin, dapson, fusidinic acid,
fosfomycin, nifuratel, telithromycin, fusafungin,
fosfomycin, pentamidine diisethionate, rifampicin,

taurolidine, atovaquone, 1linezolid; virustatics such as
aciclovir, ganciclovir, famciclovir, foscarnet, inosine
(dimepranol—4—acetamidobenzoate), valganciclovir,
valaciclovir, cidofovir, brivudin; antiretroviral active
principles (nucleoside analogous reverse transcriptase
inhibitors and derivates) such as lamivudin, zalcitabin,
didanosin, zidovudin, tenofovir, stavudin, abacavir; non-
nucleoside analogous reverse transcriptase inhibitors:
amprenavir, indinavir, saquinavir, lopinavir, ritonavir,
nelfinavir; amantadin, ribavirin, zanamivir, oseltamivir
and lamivudin as well as any desired combinations and
mixtures thereof.

The method of claim 15,
characterised in that the pharmacologically effective
substances are incorporated into micro-capsules,

liposomes, nanocapsules, nanoparticles, micelles,
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characterised in that the bioconpatible substances are
sel ected from bi odegradabl e and/ or resorbabl e pol yners
such as col |l agen, al bum n, gelatin, hyaluronic acid,
starch, cellul oses such as nethyl cellul ose,

hydr oxypropyl cellul ose, hydroxypropyl
nmet hyl cel | ul ose, carboxynethylcel |l ul ose phthal at e;

casei n, dextrans, polys4gcharides, fibrinogen,

pol y(D, L-1actides), poly(D,L- |actide coglycolides),
pol y(gl ycolides), poly(hydroxybutylates), poly(alkyl
carbonates), poly(orthoesters), polyesters,

pol y(hydroxyval eri ¢ acid), polydi oxanones, poly(ethyl

gnt re hthalﬁtes%, poly(malatic acid), poly(tartronic
z%ﬁéh?'ﬂﬁlyﬁ RyBrPdé®idspol yphos plidspres.iopel,y( a8hilsions,
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cglldoholss), poly(vinyydraﬁypgbpyphthalate)Iﬁgﬁﬁyﬁéefﬁﬁlose
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acid), poly(tartronic acid), polyanhydrides,
polyphosphazenes, poly(amino acids), and their copolymers
or of non-biodegradable and/or resorbable polymers such as
poly(ethylene wvinyl acetates), silicones, acrylic polymers
such as polyacrylic acid, polymethyl acrylic acid,
polyacrylocyanoacrylate; polyethylenes, polypropylenes,
polyamides, polyurethanes, poly(ester urethanes),
poly(ether wurethanes), poly(ester ureas), polyethers,
poly(ethylene oxide), poly(propylene oxide), pluronics,
poly(tetramethylene glycol); wvinyl polymers such as
polyvinyl pyrrolidones, poly(vinyl alcohols), poly(vinyl
acetate phthalate) as well as their copolymers; or of
anionic or cationic or amphoteric substances such as
alginate, carrageenan, carboxymethylcellulose, chitosan,
poly-L-lysines; and/or phosphoryl choline.
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19.

20.

gl ycol, butyl octanol, diethylene glycol,
di met hoxydi gl ycol , di net hyl et her, dipropyl ene glycol,
et hoxydi gl ycol , et hoxyet hanol, ethyl hexane diol,
gl ycol, hexane diol, 1,2,6-hexane triol, hexyl
al cohol , hexyl ene glycol, isobutoxy propanol,
i sopentyl diol, 3-nethoxy butanol, nethoxy diglycol,
nmet hoxy et hanol, methoxy46tsopropanol, methoxy nethyl
but anol , net hoxy PEG 10, nethylal, nmethyl hexyl
et her, methyl propane diol, neopentyl glycol, PEG 4,
PET-6, PET-7, PEG 8, PEG 9, PEG 6-nethyl ether
pentyl ene glycol, PPG 7, PPG 2-buteth-3, PPG 2 butyl
ther, PPG 3 butyl ether, PPG 2 nethyl ether, PPG 3
ﬁ%?h??t%?ﬂe?F PrEs- 9npr gpyFleiner 13 pkopife diol
chapgtearigédcaln RhaRY! & @GayeokrPULYtePINEr is selected
£&Rylen% | ycol proE%I et her, tetra ydr of ur an,
?rlnethgiq? |, PhBABPLs benPemFORAAUene, %§PBHEPANOL,
QWUOMMdEgtytélneb&BSEYYeth?nﬁ%Xtbgﬁomytbﬁgg§6 BAbNY butoxy
n i s thereaof. . e ,nmet of . any one
%?&$%§O%?ecgh§ﬁg§glaF@%P%O&hargf?%ﬂﬂged et ¢ heutylene
gly¢ate of thutvdpl ant aadael,coat edlietiphires glycol,

B i i al 1y and/ ltiply.
gaoh sy guseot o pcamniais log B gy
FPBPEATL Gy Cob cRthPEHSANRRYLr  eshyandeansmvdial, Glycol,
Ipreamac diiogi cal 12, G'Ef}feemde/etﬁil@;}sl ?ﬁ@&%l a%].d:ohol, hexylene
uen 0 r_several |ayers, of pne or
i&gégéh, %#g%%%%ggap§F8%???%Tenfs%%%% Y%Isdhﬁﬁffy§ﬁ@ethoxy
Beanaly, r emeabexyf  tdiegjpheolvacoheghoay| y esfiferntli,ve methoxy
SdlstRo O sEPsbRPCeRetRY ﬁgﬁ%%h%ﬁqfOﬁ%ﬁﬁﬁ%¥§”gpﬁc—1o,

defi ned. anount of a coatin erial "ont
@ﬁﬁ?éﬁéﬁ@f BRI afe®vd bef Rt ed WEERYL a Qudmarieng diol,
neppentyn ghpsel ) apket 4supkece, appirural ilRs-f, pPEc-9, PEG-

%gﬁ%ﬁﬁ%ﬁégexgr?e'%Jéyfg§élglgégff %%dy%fﬂ%gblﬁtbuteth—B,
PPG-2 butyl ether, PPG-3 butyl ether, PPG-2 methyl ether,
PPG-3 methyl ether, PPG-2 propyl ether, propane diol,
propylene glycol, propylene glycol butyl ether, propylene
glycol propyl ether, tetrahydrofuran, trimethyl hexanol,
phenol, benzene, toluene, xylene; and water, if necessary
in mixture with dispersing agents and mixtures thereof.

The method of any one of the preceding claims,
characterised in that the surface of the implant to be
coated is coated partially, essentially completely and/or
multiply.

The method of claim 19,

characterised in that the implant is coated with a layer
of one or several pharmacologically effective substances
and subsequently with one or several layers of one or
several, if necessary, different materials modifying the
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22.

23.

24.

defined anount of a coating material, the printing
roller being arranged at the inplant to be coated in
such a way that the suction and/or adsorption forces
which are intrinsic to the surface properties of the
inplant to.be coated suffice to be able to attract
the coating material present in the recesses of the
jacket surface of the pr#hting roller, in order to
apply, by noving along, in a slip-free manner, the

j acket surface of the printing roller and the surface
of the body to be coated, the coating materi al

present in the recesses of the jacket surface of the

pdIdddg pel | 0 the surface of the inplant to be

coated. 22. AS&%eBégrgaﬁp'HBPﬁ@ldbbc%§§e¢bivapﬁqﬁsuaﬁte or
GHfount  of a coating material onto an inplant

to be coated. 23. The use of claim 20, characterised

hn~ﬁggt t he agplicatipn is effected with an
anig ox1 GPaviPE rapREYings a Thefisedf agbain® 28¢ 4 ¢oating
BR&ezdadr iontd ithet Ratr fy ljcatjion is effected wit
a p&"iinrttii.r[ég lgﬁieer vvirt h'&? éwrﬁ;.c?t%%]tdfc St &7 R eoatgr using
25. The use of any bRe"BPsel diarkey serfdce a plurality of
ERGPEEEEr hawe brehhdbriea iwpbatlert ¢ P@CQR R J S -
def ere@damblgf Bdi caéoaogi t herapeutic i nplants suctﬁ"j%?s up a
yascul ar __endoprostheses, Y PSS idt onhhg Srdmting roller
pme;r?%héifﬁlangﬁie@tts,tftﬂtmm ctbmpleanicat RPNEL °§Hch a way
thint phestveseson aghifibei al 4 s, artificial hear

S eleg??gdeé?gggé%ﬁPQne REC&Ad/ yhich are

v : pa _ er
e R ot A o r @b L L6 ke £26 el NiTsEen o £ be

i nt ramiscula
Rtesheseffitai e B2 bb125toLharact e i Lo.that the |
mealddy TRt eLhal 4o & SOl utigon sucse%eﬁtg?o%g%f’mg material
| ofct £hE adfepk8t orsurface of the

enul.si on of one or severa
pr?ntlng roller, in order to apply, by moving along, in a
slip-free manner, the jacket surface of the printin

roller and the surface of the body to be coated th:
coating material present in the recesses of the ;acket

éurface of the pPrinting roller onto the surface of the
implant to be coated.

A use of a printing process for applying a defined amount
of a coating material onto an implant to be coated

The use of claim 20,
characterised in that the application is effected with an
anilox/gravure roller.

The use of claim 20,
chéracterised in that the application is effected with a
pPrinting roller with a smooth jacket surface



25.

26.

27.

28.

[ nt precursors in a suitable carrier medium
g$f|¥ﬁea8§e OP claim 26, characterised in that tre o
active agents or active agent precursors are selecte
from phar macol ogi cal Iy effective substancesi .
m cro-organi sns, living organic cell material as gg
as bi oconpati bl e inorganic or organic substancesih d.
A coated inplant, producddle according to the netho
of any one of clains 1 to 19.

The use of any one of claims 22 to 24,

characterised in that the implant to be coated is selected
from medical or therapeutic implants such as vascular
endoprostheses, stents, coronary stents, peripheral
stents, orthopaedic implants, bone or joint prostheses,
artificial hearts, artificial heart wvalves, pacemaker
electrodes, subcutaneous and/or intramuscular implants and
such like.

The use of any one of claims 22 to 25,

characterised in that the coating material is a solution,
suspension or emulsion of one or several active agents or
active agent precursors in a suitable carrier medium.

The use of claim 26,

characterised in that the active agents or active agent
precursors are selected from pharmacologically effective
substances, micro-organisms, living organic cell material
as well as biocompatible inorganic or organic substances.

A coated implant, producible according to the method of
any one of claims 1 to 19.



