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| NTRAVASCULAR, | NTERSTI TI AL OR | NTRACRGAN MEDI CAL
ACCESS DEVI CE, AND MANUFACTURI NG METHOD THEREOF,

wo bhdeuniiBG Nl TRIC OXIDE Field of the | nventi onPhEB2006/050896

invention pertains in general {to the field of a

medi cal device, involving the use of nitric oxide (NO
More particularly the invention relates to an

i ntravascul ar, interstitial or intraorgan nedica

access device, and a process for manufacturing of said

device, involving the use of nitric oxide (NO

BNTRAVASCGULAR,t ENTERSEATIAR OR INZRADBGANCMEREGAEI AGCESS

DBVICE , nBNDCMANUPRCTURINGeMEMHODt PHEREOP|, alNVOLVING NITRIC

extBEhed to the body of a mammal, such as a human.

These devices are intended to fulfil different nedica

ﬁgémgsgg tﬁgchnegngﬁgﬁlng a wound or operatlon mound
rainin erent kinds of body fluids_fromf

exanplEgﬁﬁtF%B?@Eﬁonsﬁ%ﬁté§nFhénpg%ﬂ?éa uFPnEF? field of a
hkadden, demmeé eahvomvlhgetmasosalbﬁrnlsysteﬁksmstQND)
glec. fg ii ce Fé 9 gf cit ete %nd

|ﬁjSCPFnE ﬁ% Fca h °8al Fr SFC S%ne nmedi ca
detkaessauéas»nphyerat@bmaécbrmnnhrahegﬁanmadibaayaccess

88990@3 Qﬂhoétﬁggggggsfggcmaﬂﬁf ggﬁg E@rsald device,

supervi sion_ of ressure ses etc. en
fRE¥séViBEi EBP Hé@léésnaFéan§éﬁﬂ@d(Np | ant ed, or
attached to the manmmal body, the risk of |nfection is
Barkguohndi ofr thee@nventheners are fl exi bl e rubber, or

plastl@Bogﬂgeﬁlématoerﬁeaﬂégﬁéeg bBLoodifEarent Battses are

of the gTOVI de a channel passage or
JnserRbedneaneARnEEds cor Atéaﬁh@ﬂeFOnﬁpefbpdéxaﬁpﬁemammal

é@ﬁﬁvésW@Sh@mEhUI@ﬁe&éoﬁbbh@ebOQYeaEBEénHéanﬁaf@bmfﬂh
%%ctlon or suiglcal 0 eratlo s in the.lun

GF§ EalREtERL BHERCSESa BBFBy2Eaf 8FéPgog USPPGoHr
opéhatebn wsundsedireaednintyodt i€erennakyndkaddebotl9 fluids

from for example intraorgan, such as the pleura, urinary
bladder, inner ear, or the vascualtory system system, etc.,
for instance by the aid of catheters, and injecting
medicaments, drugs, saline etc. Some medical devices are
simply in contact with the mammal body, such as colostomy
bags etc, or intended for supervision of blood pressure,
blood gases etc. When these medical devices are inserted,
implanted, or attached to the mammal body, the risk of
infection is seriously increased.

Catheters are flexible rubber, or plastic, tubes that
are inserted into different parts of the body, to provide a
channel for fluid passage or another medical device. A
catheter may for example remove waste fluids from the body
after transurethral resection, or surgical operations in
the lung.

A urinary catheter, such as a Foley catheter or
balloon catheter, is inserted into the urinary bladder to
drain urine. Because it can be left in place in the urinary

bladder for a period of time, it is also called an
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drain urine. Because it can be left in place in the
uri narybl adder for a period of tine, it is also called

wa@eioadowhbd i ng catheter. It is held in place w PEI/BP2006/050896

balloon in the end, which is filled with sterile
water, or air, in order to hold the catheter in place.
Since the catheter is in place for a period of tine, a
nunber of side effects may occur, such as infections
frombacteria, fewer, urosepsis etc. The bacteria
present in, and in the vicinity of, the catheter may

§h§9e?§1ﬁ5°8§tﬁ8£@knglQaEEeﬁbﬁd ﬂﬂ'ﬁﬂaﬂ@yw£€ﬁuétbhmloon in
bl ockage of .the catheter. These disorders are today

theatee wihcBntFbfdtied, vbhk Ftersleodajc€onfibnair, in
bﬂ@@kedgehbmatthéeaaﬁﬁatemn&h pMbtbi obii6sema)er eathbter is

i N dgvelognent of bact eLli glcal resi sta ce.agalﬁgt
4Rt PHRGEI C8F @hPER1REYCfe am 6 SelEf eEoﬁgIF& i GhECFHS may
oaserofsunheasi@nﬁectAnnsnframebauSecaahefewets urosepsis

EEéerEﬁg ch@e¥§Q°§§eQE$9d1¥eséﬁh 59 ﬁgibEEﬁhﬁgybebdthe

repeate I njection usi ohs transft usli ons an
§aﬁbetﬁgsmaanalEﬁcbadét@éﬁtfarmvégnbéatﬁé@érswbemt;may

E@éh@@eﬁﬁ|bY@bﬁa@étB%tﬁﬁé QEVE%teran@hégecaaae%@e§s are
vein ports pe of catheter

tade¥ Fﬁ?@EéﬁoHltﬁhFEElPhPE&FFoanBdé§ (S FPQQVeSOWFPH
anbwbea§e03haﬁtakbaﬁgehhewstdeaﬁtﬁbibslaecmaglBgshmt in
3 ve. er Ls TEOEta rtolsgg ress.t a

Prt 8ctto ﬁs |ﬁ opagF g'fFead t8 Pocalr“and™s EFenic
antebuobusscowbhcbamaynégadntbudengrbocampénCQtions in case
Lef eqkLop; ogeptic thrombophlebitis, endocarditis, and
ot her netastatic infections, e.g., lung abscess, brain
abscesAn é%?é@ﬁ?@PPFl§atbﬁﬁeénﬁ§phﬂﬁﬁrﬁ?@|én anBeRers blood

ﬁégbbﬁﬁtbh@hcﬂﬁytatés@epBaEB@ At EavepaYs €athsiens,
accor?Bis to th gilor art s bl ockage.of
0

tathe ongugn 8aguParPonnef b8 dlBFéBgﬁtCFHtFﬁé vein
catheters. (They ef peejiphbeatatrbéhecsthecordi RBVCH, pahdr

gg%ﬁﬂ%ggegﬁ bseﬁhuﬁh%gs (EOP alémgobggg tng §Et8atheter

I Njec usi on, usi on and
gayppange finfection, whlch 1nfectlon today is treated with

antibiotics entailing the side effects according to above.
However, it is important to suppress this infections in
order not to lead to local and systemic infectious
complications, including local site infection, septic
thrombophlebitis, endocarditis, and other metastatic
infections, e.g., lung abscess, brain abscess,
osteomyelitis, and endophthalmitis.

Another problem that may arise in the intravenous
catheters according to the prior art is blockage of the
catheters, due to coagulation of blood present in the
catheters. Therefore, the catheters according to prior art
have to be flushed with saline before and after each
injection, infusion, transfusion and blood sampling, to
ensure faultless infusion or injection.

In respect of closing wounds or operation wounds,

sutures and staples are the most commonly used medical
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ensure faultless infusion or injection. In respect of
cl osi ng wounds or operation wounds, sutures and

waet@phedsar e t he nost commonly used nedi cal devPCEEP20061050896

respect of both internal and gxternal wounds. These
staples and sutures are to keep the margins of the
skin or tissue closed. These staples or sutures nust
be renoved within 14 days from application. O herw se
they may cause conplications, in formof infections,
whi ch infections today are treated with antibiotics

88%§b55n915h%e%bgéteBEeEBﬁhaﬁﬁgéghQQ EHdaQQ¥§rnEht%bﬁnds
oxide (NO _is a highly reactive nolecul e t IS

FH@éﬁvéHapﬁeﬁaﬁQdcéPFUFﬁﬁcFF6n§9 kﬁepaéb? ﬁﬁrgﬂeSo?ﬁdéhe
pkajysoa ﬁﬁ@@hé|c&©b@dinThBQeiHHHerSVSEGHhﬂﬁQeESmust be

til d t |
BrOPEED IOLBT SGarAde S ROMBEP 6FSpACRogBNEC S4ER hESY may
tange, cemplisestibast einafetrn. pfandfgenépak, nvbiohi a

%H%g&;QBRSTEbﬁag”B%8V€QEQEe8fwE%ﬁ'éﬂglb§OQ§EE'¥n?§E§§ﬂg the

brtrn € activation or a
BiLdedepfacepetscoafddngl §6 BYONO-causi ng a reduction of

inflangRipry BLPEESIRG) al st Henshheyotcabi Bl ABlecME that
IS al so_known to have an antl-gathogenlc especi al,

y
4R aRVPIVEHal™ BRP¥cFelanfUPGEEABPOIR KeFhasPapric” oxide
pmhyscaneeﬁem31etbe§t;naShetlmﬁuﬁytsysxem and is utilized
osta% iLn the ﬁyconcent ration

ToRD ot her “8Ff BaLs AGrORRACBacLR, PEEragF Csels

egﬁeoss a Naonhas bﬁrpahbbaaue,cyUohoascfeﬁgeet31onses,
BHHBQFGQGQBE0'oghaageﬂgkagnﬂ rssgg§ Eﬁeggﬁgh'e@hg e

ukaem a or ere e use
ém§ﬁéﬁﬁmﬁéFa9§uh?éléQ§nﬁSfEﬁrti¥aFﬁH§e§ubM NO inhibiting

Baenabehogt@ah kaQ§§§é§atQMﬁnoﬁthobBepQQEb§eB§Yeand also
ecorre r eSI stant t g convent | onal anti-cancer dru
u RE§?§ at the

Hi SOafitPpatHogenPEuahdCBnPt - tHdAF eF PEEL PEPC

sakenoadwuantageant .by the present invention, without
Egr;??g§g¥§;§§E§f%ﬁSﬁgétEbM§¥SrandgﬁtRQpégﬁoagﬁﬁE,
especially an anti-viral, effect, and furthermore NO has an
anti-cancerous effect, as it i1s cytotoxic and cytostatic in
therapeutic concentrations, i.e. it has among other effects
tumoricidal and bacteriocidal effects. NO has for instance
cytotoxic effects on human haematological malignant cells
from patients with leukaemia or lymphoma, whereby NO may be
used as a chemotherapeutic agent for treating such
haematological disorders, even when the cells have become
resistant to conventional anti-cancer drugs. This anti-
pathogenic and anti-tumour effect of NO is taken advantage
of by the present invention, without having adverse
effects.

However, due to the short half-life of NO, it has
hitherto been very hard to treat viral, bacteria, virus,
fungl or yeast infections with NO. This is because NO is
actually toxic in high concentrations and has negative

effects when applied in too large amounts to the body.
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hitherto been very hard to treat viral, bacteria,

virus, fungi or yeast infections with NO This is
whewanersNO i s actually toxic in high concent retT/BP®06/050896

and has negative effects whengapplied in too |arge

amounts to the body.NO is actually also a vasodil ator,

and too | arge anounts of NO introduced into the body

will cause a conplete collapse of the circulatory

system On the other hand, NO has a very short

half-l1ife of fractions of a second up to a few

secondgp 98CEcthal $yl 8688580y aEBRECa+88M BLEL £8LT PHrge
limtations due to Short half-ljfe and fQX|C|ty of
aaoBnbaeRf| NRi trhgofucedr sntA the HeeYorifkd FAUERe2

Ebﬁ%de@&laﬁllapaéhageﬁhé amﬁcambtoﬁ§n§§éaé§,tOﬁatgénbther
0 ar recent ealrs esealr.cn. nas een rected_to
Bonunene' Babns: HerYashRrt: Rathr 1 aront: poanEPOgoRt 2
excdadwhpntgett fay sAcoodbacbnuwet htwaserelS8ashd. Hence,

oF - : olyyal kyl L. XY
POLLITERE AL b Dl i HERACH EnBPlka ¥ SHBEEL AR T ot 1o, 3o
PekyELRY| efhieNRi heye, baanchipotyner §apheest he hHeansagef NO

oh BgENgibigcgrPahthlgavhbheAatURal BROYUELACeRBLST
the rel ease of nitrogen oxide. Qher exanple for NO

EFGErME poPYneéfE-are given in US-5, 770, 645, wherein

pol ymers decenat y@edswébeatchenst bsen- 8ixegtoeaptper
1200 at om ¢ unit _pf.the I r_are disclosed, X.
B8t HnRh R Eh T R BrbaBLahnr BT s FETCaRl froa) FLpag™ ofiae
pbeyngetandgi $npreparetd Bytheweteng dupbl pohyokasedre for

eggxggg ﬁ%&?a?k?h&ﬁ@?%hﬁ&%Dgsﬁgﬁ”%supdﬁﬁlcQﬂghég ns

sul t e for nitrosylating free thiol groups . ron
Eﬁﬂv@?évﬂynﬁa§la@weﬁaéea-gﬁﬂeKarﬁﬁghEdPEPlﬁEFéwaﬁéeImlne),
{hathcap1bReR8NRaSBUBhENEAVEREa§H b8CBec®hgMBEbEBhpatible

devjces. to be permanently inplanted.in the_body, such
LSRR ah el R ar e S Bl RE bhon eI Eane PhoRoyEREaR oxide.

of theOheatli agappdeessrand edduted pollyaanataoa ghean in
bQPEaHBb”%g%“Cahg%¥hﬁe§ol§ﬁ895dh@%i%%t??éﬁ’WZ§K’ag4zeast
a~coatin of nedica evr ces DFOVIdeS nitric oxi ae
deki viPy améwy per 1200 atomic mass unit of the polymer are
disclosed, X being one or two. One example is an S-
nitrosylated polymer and is prepared by reacting a
polythiolated polymer with a nitrosylating agent under
conditions suitable for nitrosylating free thiol groups.
Akron University has developed NO-eluting L-PEI
molecule that can be nano-spun onto the surface of medical
devices to be permanently implanted in the body, such as
implanted grafts, showing significant improvement of the
healing process and reduced inflammation when implanting
such devices. According to US-6,737,447, a coating for
medical devices provides nitric oxide delivery using
nanofibers of linear poly(ethylenimine)-diazeniumdiolate.
Linear poly(ethylenimine)diazeniumdiolate releases nitric
oxide (NO) in a controlled manner to tissues and organs to
aid the healing process and to prevent injury to tissues at

risk of injury.
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nanofi bers of l|inear poly (ethylenimne)
-di azeniundi ol ate . Linear poly (ethylenimne)

walc@zanilsedi ol ate rel eases nitric oxi de (NO i PCHEP2006/050896

controlled manner to tissues gnd organs to aid the
heal i ng process and to prevent injury to tissues at
risk of injury. However, the neaning of "controlled" in
the context of US 6,737,447 is only directed to the
fact that nitric oxide is eluted fromthe coating
during a period of time. Therefore, the interpretation

of "copbtyelbed”+h8 hESRERS Q% Lé%ﬁt?éilééy 18 the context
di fferent fromthe neaning

ulatin t he
SFeUSnE. TAVeACTons ORbGUPLFECtedobsr dhhglastt kot nitric
pkegentsi syankbonrbfs thtepdedihg baringeappeteddastt Beme.

|t th t i de t
PRaF a0y hehibie AT FFBFGhe APl Pon GPBFFPLLSE” En' Pespect. of

Eseét7§§paa7naaodﬁfberenbffkomeahepmbyn@aghyfehta@néﬁting"
ha%ﬁg'gggé8h%t§n985ki8£ thﬁ ?Eé“ 'SESMEd?Bg“Ethhe

e t1ssues surroun eVi cé
ﬁrﬁsﬁnzuﬁQV@hélantéﬁa@néﬁndﬁdtﬁ@ bropereresedpdt pe the

gdexkesi1Acpangf ,hey, enat bhgribgcadsgietithexshBl LoStBBreby
and | arge surface area, per unit_mass of the

ﬁﬁﬁé?vﬁeﬁéffEFSQFd%%uElﬁﬂcHrPgﬁééﬁ surface area per
uni t nn$scmbbb§un1ﬁﬁﬁbemgeﬁhaage$lneaﬁtpelypéﬁngléneﬁlne)

.t ce US .2001/ 041184 di scl. os i gconp
A a kPR R T e e e LR R aE 8o TRy 1 8 2REP D, B Bene
bxsdeepebvaseundhrgeanweditad devnceSWhnéesmhammzedng the

wh B, GPABRURES HévgesﬁbFE%anbf”HﬁEGSQOEES r&ShdHB%iber
sSuc as am ne- unc 10 |1 Ze | anes proceadure
Feapipgr dedcareh afstBp smapleriiAfnang %aﬁaeasurface area

ﬁé@'aﬁ@BIhaséeéﬁdﬁﬁetﬁaﬁoﬂﬁbékblC sH/1a68, awhlieR aksQer
renders the coating.accordin 2001/ 0411

PEStFFEt Bd°FoPhét & Fch8€§|U8§&eFﬂFPﬁ@FﬁbP8 gﬁBges in

ethtiropropenttiescodxide #Heofrcthe deV|ce according to

US 2000604448201 801 af goylaLe b5$% PR Unerallic

2004/ 0 di SCI' 0SeS a coa €Vi CEes,
mhdéhaéodthgeprgepdbéeh@fdehsvényedynmtrmg oxide release.

These metallic devices are silanized with compounds having
integral nucleophile residues, such as amine-functionalized
silanes. This procedure is provided with a step of
preliminary bind a nucleophile residue to a metallic
surface, which also renders the coating according to US
2001/041184 restricted to metallic devices. Furthermore,
the elution of nitric oxide from the device according to US
2001/041184 is not regulated in any way.

US 2004/0131753 discloses a coating for medical
devices, which coating provides NO delivery by using
nanofibers of L-PEI. It is unclear how the elution of
nitric oxide according to US 2004/0131753 is initiated. As
a matter of fact, US 2004/0131753 points out, and stresses,
that the coating is insoluble in water. This may be
interpreted as the release of NO is initiated by something

else than water. Furthermore, the elution of nitric oxide
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nanofi bers of L-PElI. It is unclear how the elution of
nitric oxide according to US 2004/0131753 is

wo miobitaiesl. A s a matter of fact, US 2004/ 0131FGBEP2006/050896

points out, and stresses, thag the coating is
insoluble in water. This may be interpreted as the
release of NOis initiated by sonething el se than
water. Furthernore, the elution of nitric oxidefrom
the coating according to US 2004/0131753 i s not

regul ated in any way. WO 02/ 17880 descri bes hydrogel s

E%BﬁaﬁhggceétﬁhedggbegdﬂhﬁrtS 9é'§@047b§3my§509§|ﬁoﬁay
be manufactured”in the formof films, coatings, or

KPERO2paAt LB 8BY WAYch may be applled on nedica

devi cemo Sﬂ%b7&Sosﬁéﬁtflb&gsﬁy?abgglgfEéleaﬁﬂ?g or

cat heters us, the.e on, of, nitric oxide fro
R§8BB§éPga8& F&Fn&xﬁgewcﬁbﬁ/ﬁ¥§§ﬁgﬁ SnBEYr gauﬁﬁPEEaFﬁured
anythayfotﬁ_Q@Oﬂﬂmﬁ59846adusgboses mitrpepaxtdeles, which
ﬁg egélggghﬁghdoﬂnkgﬁybg§ de$E8§§ lEHFHS E3¥Fgﬁta, vascular

egr at ICcC natri
gﬁﬁ@éavegnﬂhaﬁtEEU@QSnuthé,okh@eeéﬁalﬁ@tthélpénynﬁxlde

MRbhi Xhe FHYHPBEED! 8ccbb@iBLULLOROOD2NI Y BBE ©Xi dEtf FeFu1ated
the |ipids according to US 2004/0259840 i s not

rBgbldt ¥8Yin any way. US 6, 261, 594 di scl oses a
chi t osas baeedogsgehg @XbdEod990ﬁ166ﬂ606$iﬁénreleas1ng

ri Si a. ed c |to mer, or
7828 RGT9-hE%e Thegs JrbRRR Bl bR aeri e RE
pohpmsrucomaaccardﬂhglsotus 6ip6d, 59derslact thegukated
th?QX ¥aYacHOWgVEL: the gb§9he§Uﬁstk§Xb0knF§hE§HBre, the

oncernlng an |1 nprovemnment” o resent techno
péypeéen o ﬁéaréaloaéd?cégomo hgr &¥BhEFngCrAr éﬂgoﬁo us

and4pbb8bpungianhbtt begubatiea ehfeql fyythe use of NO

Hence, 0 re advant ageous,
|ty avaSch AL s bEEenShrTPafooF At FaerhaheRiedi BAFric oxide
doanesscdapbeériang aompriubaatuai mgdproedsshthesehopelymer,

kar. § ﬁXS”&k”g &HﬁgCthﬁ gﬂ%% dS%'S%FEESSSQEEea@rom the
woun eal t ant nfecti ods,

composition accordlng to US 6,261 594 is not regulated in
any way.

However, the disclosure is both silent concerning an
improvement of present technology in respect of medical
devices for preventing infection and obtaining anti-
thrombotic effect by the use of NO.Hence, an improved, or
more advantageous, intravascular, interstitial or
intraorgan medical access device, and a manufacturing
process therefore, for preventing infection, which device
presents an wound healing promoting and anti-infectious,
anti-microbial, anti-inflammatory, anti-thrombotic, and/or

anti-viral effect, would be advantageous.

Summary of the Invention
Accordingly, the present invention preferably seeks
to mitigate, alleviate or eliminate one or more of the

above-identified deficiencies in the art and disadvantages
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anti-mcrobial, anti-inflamuatory, anti-thronbotic,
and/or anti-viral effect, would be advant ageous.

wemaooseof the I nvention Accordingly, the preBEmnEP2006/050896

invention preferably seeks toymtigate, alleviate or
elimnate one or nore of the above-identified
deficiencies in the art and di sadvantagessingly or in
any conbi nati on and sol ves, anong others, at | east
sonme of the problens nmentioned above, by providing a
medi cal device, for preventing infection and obt ai ning

anh| 19h69”?9thﬁyeEBﬁEEnaélﬂﬁnHBaCEHﬁbég ”EEBHQ BQEeEEe at
|atfer and a use of nitric oxide accordlng

éﬁﬁéﬁdé@mEaPéthélEFﬁ?l?mﬁcﬁﬁPHFﬁ@eﬁoaéﬁgeasB¥CPr8Vldlng a
hBaitaveati 08e, argedpealeleYhgeihEept@¥hdeddt BBtaining

I f f f nd _obt t
dhtT-TRFONBBETE EFfSct: thE"OyrELcongrTebeod APFr FBe
matder(hﬁm el usengfpoliymerc adjideeatcbodangateatbé appended

ggggﬁ Li§$ye or body fluid, such that a therapeutic
ose of nitric oxide is eluted fromsaid nitric oxide

el uti njcpergheeg to sapdaapeat AEcbhdi hgvebtappt hermedical

aspeet 9t bHhevipxanthan, a@lHﬁBU%@QtEEEGQnEEQEG§§ fQFection
such a nedical device is provided, wherein the process

pady OBFG&@@%“FonfGPﬁ%th OHQQF&@ EhEEChr | &0E ?SVlce
pbﬁpembeenaoﬁltﬂﬁecbxmaeamﬁoobéaUﬁmﬁgtpeﬁymer adjacent to

i-thro otlc ect The ce nprises
tg §Y Tyl that a

%el%c?ana SWm?alu%SSB? Al oxuaegéluPc

pbbyﬂEEUtlpasteleé nsbchcasxmda01slbﬂeS¢dffbpmssamdnoitric
Bas bl es Parifg gl; pelis 51q3adedepl oying said nitric

oXi utin es in, or on, said nedica
deV|ceAcqﬁédbﬁésEﬁtaﬂﬁbéﬁfl@ﬁPﬁQE 9? teasinypation, a

ﬁQMaBE@ﬁﬁrQMQTpEB@eBél@braéhchhatméalﬁéQVdgeﬁcé is
nmedi ¢ device with target exposure to %her%gxmlng o

BF@VéaFﬁonW FrEnfettPoR 8ﬁ856b%§|ﬁnBHPCSFS
datiicthtbabotiltoetf €ok, pseweht anaous! ynéscahon and

§§%% §£ o%n ﬁﬁglthgghggg§50r¥feggle?ﬂe process comprises

y, are acnl eva
selectlng a plurallty of nitric oxide eluting polymeric

particles, such as nano fibres, fibres, nano particles, or
microspeheres, and deploying said nitric oxide eluting
particles in, or on, said medical device.

The present invention has at least the advantage over
the prior art that it provides a medical device with target
exposure to NO, whereby prevention of infection and
obtainment of anti-thrombotic effect, simultaneously as an
anti-viral, an anti-inflammatory, and an anti-microbial

therapy, are achievable.

Brief Description of the Drawings

These and other aspects, features and advantages of
which the invention is capable of will be apparent and
elucidated from the following description of embodiments of
the present invention, reference being made to the

accompanying drawings, in which
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Brief Description of the Drawi ngs These and ot her
aspects, features and advantages of which the

WO pwenvdisd i s capable of will be apparent and PCT/EP2006/050896

el ucidated fromthe foll ow nggdescription of

enbodi nents of the present invention, reference being
made to the acconpanying drawings, in whichFig. 1 is a
schematic illustration of a catheter according to an
enbodi nent of the invention, and Fig. 2 is an
illustration of two different elution profiles for two
di fferBng. nixiaressohematitcibkuderetMDhngfpalyabheaﬂd

carrier nma [ﬁaw f Enbodj nments_The
FSFPB&&H@ %858P|8?P8 ot 58 Cenbdareht's 8F% he
presentlgnvgnisoanapplugabbelbﬁ ari phbadasedlrant elution

interstitial or intraorgan nedi cal device, which
Hé?fééeﬁlﬁ@%stW@rdﬁﬁf@é?néxﬁé§ﬁﬁéeﬁooﬁtﬁl%ﬁé?e9§lde eluting

g%ffyﬁtgkr 0 of;aﬁf?ﬂ%?t j.9p.2Rg;obt ai nment  of

otlc effect I's achi eved, sinultaneously as
an anti-viral, an anti |nflannatory and an

anti-m crobial therap rovided. Wth regard to
nitricDeﬁFHéPFh?FrBﬁe%mhﬁéb%?ﬂgs NO , its

physi orpgi €8l 18ndnphaesBeobogbRaFoEQEES BAVEMBLETIAEhed of
ch attention and.thus

hit RESPZ8d fF3hT F@Pn?HB?égagﬁ EﬂbgtFﬁgﬁaﬁﬁsﬁP%?Fc
oxtdessyntihaser( NOBraores msdtbassdéivédel nvbiah device

ERISkS, thr EpEpEYoRxaBRibe LB 8], ' BBEERG o 8YER i8N of
epggpeionNasd ahtehnmnenpr @ﬁu@ealrhhaombpgeCaﬁﬁﬁﬁpti s

EEeRpaves, t91ﬁu@€éhébﬂs§9'§§'&ﬁ ahE1L§1%QQ“ﬂ Lhatias
conpared with the concentration of NO roduced b

¢ amFﬁEOEMncéﬁﬁréﬁl6ﬁtérmﬁEF6PéééCEHeE§PVhESY|éez to
grotrédaea.hi gher, and that i NOS produces an extrenely
| ar ge he case ,of eneration ﬁ

o e APt ege A asti hrERcoREae sr i ErESRRRtROR R

itdESphiytibp$ogmommh &hdt pharmacological roles have attracted
much attention and thus have been studied. NO is
synthesized from arginine as the substrate by nitric oxide
synthase (NOS). NOS is classified into a constitutive
enzyme, cNOS, which is present even in the normal state of
a living body and an inducible enzyme, iNOS, which is
produced in a large amount in response to a certain
stimulus. It is known that, as compared with the
concentration of NO produced by cNOS, the concentration of
NO produced by iNOS is 2 to 3 orders higher, and that iNOS
produces an extremely large amount of NO.

In the case of the generation of a large amount of NO
as in the case of the production by iNOS, it is known that
NO reacts with active oxygen to attack exogenous
microorganisms and cancer cells, but also to cause
inflammation and tissue injury. On the other hand, in the
case of the generation of a small amount of NO as in the
case of the production by cNOS, it is considered that NO

takes charge of various protective actions for a living
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NO reacts with active oxygen to attack exogenous
m cr oorgani sns and cancer cells, but also to cause

wo pdobamtad i on and tissue injury. On the other PeEIEP20061050896

the case of the generation of ga small anount of NO as
in the case of the production by cNGS, it is

consi dered that NO takes charge of various protective
actions for a |ivingbody through cyclic GW (cGW) ,
such as vasodilator action, inprovenent of the blood
circulation, anti-platel etaggregating action,

BBh- QﬁgBﬁﬁhaEy@QEbOQMPaQEGMﬁbraguéﬁthgnvasodllator action,
anti-infl ammat Or¥ﬁact I on, anti cancer acti on,

ARBEPELRENENOST T ebéBQGrEFFSHlQFlPHe aPaésPﬂééeéﬁéct
aggabgéumﬁglaetﬁ@gulaht@nbaeeak@b&aaaﬁhbhlngnagtvmﬂal

ctlon é pr o TCIIO % | ea nlng etlte g t he

éoan? % of dF'e; 2" Afi F?o?& 6?“th%“ S?Hﬁ?FCaS POty
aﬁcNCSrhawenbeénthﬁagbaedptmonthe phepdsgestlye tract,
BESXE”%&H%t&BB'?EQBEéQE éngh§8gﬁﬁbEh9£¥ln§h589i8£e

considered to be attri eto ener at
Eﬁegélaﬁndﬁ@prﬁdactﬂonhg %@aynlpgwe@@pet@h@,pa@dnth@nllke

ggrghsfseéyn@hh9b§95kglbf (RE expyRased appuph)yobrNGBs
in particular, cNOS) has not been exam ned for the

éVBo?%ereéiﬂﬁﬁﬁﬁlﬁarvéP?oEBrﬁPé?eEFl PECHEPFOAY for a
hnf&agmbedynbynaramabuaglhherynzynathcaaétbunbydeﬁeaﬂﬁo be

AR TP R RAE hRhORPP BB FBE R, Yok heFEE e ERR o n @ 1aving

bapablHDWyvet,reheasrngohibnogéntbgldezmmahlgeactmgity (or

QQPEQ?E pLEHQHQE?rOfSHQE RthBEEﬁl?ﬁfanrcﬁééﬂphﬁs not been

nelr m nes, such as L-PEI
PéPVEPﬁ?I@ﬁélﬁhﬁePUéH@SB PEIe§BF§ﬁ§hé§ various protective

BetyEhBykgprebningj n BBH hppobyaRESihRgventhenagvant age
of bein blo&§§ npat i ot her advantage is.that NO
h

thFEFE§s8E 8ut Bﬁ9§886H8aP9 PPBHBRES2ERAY - coul d
| ead tDnundeshtedesrderetéects. hdhebpohydkrscaedotdi ng

éﬁé%@SrBr%i%ﬂt h”V8”§a891E%§nB% QBTQEQSBﬁrﬁgF9§g?n oxide

ro spirnning alr s
wbEnngﬁgtldgylspcﬂntﬁgt weth wptﬁnungucanﬁolymers are for

example polyalkyleneimines, such as L-PEI (Linear
PolyEthyleneImine) and B-PEI (Branched PolyEthyleneImine),
which polymers have the advantage of being biocompatible.
Another advantage i1s that NO is released without any
secondary products that could lead to undesired side
effects.

The polymers according to the present invention may
be manufactured by electro spinning, gas spinning, air
spinning, wet spinning, dry spinning, melt spinning, and
gel spinning. Electro spinning is a process by which a
suspended polymer is charged. At a characteristic voltage a
fine jet of polymer releases from the surface in response
to the tensile forces generated by interaction by an
applied electric field with the electrical charge carried

by the jet. This process produces a bundle of polymer
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gel spinning. Electro spinning is a process by which a
suspended polyner is charged. At a characteristic

woelobagasa fine jet of polyner rel eases from tPEI/EP2006/050896

surface in response to the tensile forces generated by
interaction by an applied electric field wth the

el ectrical charge carried by the jet. This process
produces a bundl e of polynerfibres, such as
nano-fibres. This jet of polyner fibres may be
directed to a surface to be treated. Furthernore, US

6i8825226uckS;86, §3904%§brégd b5:16. 688, 892pgﬂ§ﬁ595§1bres may

rocesses and apparatuses for the production of such
gﬁlghé?FEeﬁlﬁPeé surhase techfi tiestafe generally

based Eﬁrﬂ@érﬁ@fganUspBDBBﬂg52alSOSKBQEBOMﬂBBinahbeUS

| m.n naustr as alr _s nnin
Bnars, S8 e PehB e aphlraSsrsr affh AGPRraERaes BPRopne
pxadpteibor oR0sekht pngypekymefsbaee. glTuenci hetlBadgues are

%Zﬂerﬁégy BQSES'Bnp§é%”EE§eQﬁrE Bh%ﬁﬁr P a&nb%ﬁs&ithin

rou atomc SS u
pbeyﬁébear@oams@gosédusRrMeaﬁgaéﬁeSEﬁn@m@g,cn@ éxanpre

hﬁd@BrSBblﬁ€§Mh§t§Q QEhé"BE @pdmk igPrepargd by _
reactin thloFated 8 mer wth_a n|tros¥Iat|ng )
ts el

agent 9EH%F EBABPLE 0hST SN PEIRGr PALYTOESI 2FFng Y

UBL6L7goQaps ﬁké@alwnpueyﬁeky hasldaveheaedlth at least
e .that can be n no gn on

PHe sUPKRgEo8P BeFnbAgh fi T hpI SACEd REA S5 CHevrEbgner are

dichlasednpKahtédggratt er SWQWAﬁgesegamPﬂeamB an S-

'- 0 e n nd.,r
P BY TR REab et Die b ghin g s PhOEBAR AT eéggﬁﬁgaﬁd.ng
palyshgolaged Hﬂiymachéth@ nperpedlesingespeas under

ebﬁuheegnalgﬁhﬁa@lédeogehhvebyyM§tmﬁgn@B@élegﬁélogroups
i near ¥ ﬁeth Ien|n1g % - di azeni yndj ol i . Linea I
pol y (% PHY RETLHY a2@ ﬂﬁﬂ? PRES PRre EE%DﬂlPrF%

mnﬂdeu¢éﬁkhan aaaohtr abhedspannentoHowevenrfabe of

L ed” it
?g%ﬂaﬁgngﬁye ?g%gﬁge?hge?ggémt 89958 Flgﬁggsag Z%gléﬁZed
gtaféd f bavihe eéaﬁiﬁQCdutihgpaogemeod of thﬁeheallng

process and reduced inflammation when implanting such
devices. According to US-6,737,447, a coating for medical
devices provides nitric oxide delivery using nanofibers of
linear poly(ethylenimine)-diazeniumdiolate. Linear

poly (ethylenimine)diazeniumdiolate releases nitric oxide
(NO) in a controlled manner.

However, the meaning of “controlled” in the context
of US 6,737,447 is only directed to the fact that nitric
oxide is eluted from the coating during a period of time,
i.e that the nitric oxide not is eluted all in once.
Therefore, the interpretation of “controlled” in respect of
US 6,737,447 is different from the meaning of “regulating”
in the present invention. “Regulate or control”, according
to the present invention is intended to be interpreted as
the possibility to vary the elution of nitric oxide to

thereby achieve different elution profiles.
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i.e that the nitric oxide not is eluted all in once.
Therefore, the interpretation of "controlled" in

wo empratisof US 6, 737,447 is different from t heP@ERPI0NE050896

of "regulating" in the present;invention. "Regul ate or
control ", according to the present invention is
intended to be interpreted as the possibility to vary
the elution of nitric oxide to thereby achieve
different elution profiles.A polyner conprising an
Onitrosylated group is also a possible nitric oxide

el uting pohyret. Ik §1siﬂ ORf @nﬁ9gk8§91a9£dt5§oup is also
pr esent | nvent| on, he ni r| c oxide elutin

éoﬁﬁ??é@éedPéEéhFuﬁﬁF@?a?éuEFBEpEOlSW?Frog Pﬁteanaﬁae

§hﬁbﬂﬁméﬁtabedt560pﬂéseﬁt aﬁyeﬁambhnath@nﬁltb@eeakldén

sﬁi%L anot Eer enbodi nent of. .t he E eaeni gnventlon S

RiPFi-BY ok PYEEF uEPRE T poFYner 2 F§ & B g L 5P KT 8RBP M e)

dﬁazeaymaﬂedlahd OsuthrasylaPgf- §loo(tpbsnear polycombinations
g ¥henei nm ne) dlazenlundlolate) , Where said nitric

oxide elutin is loaded with nitric oxide

throughnthélglaééﬁthﬁﬁu@mh@@l@eaup@fahheapraﬁg@a ipvention

kghgag€tPibr bgiQXi deuding bheghaentsshte. Sone ot her
exanpl es of a syitable nitric, oxide eIutln% pol¥ner
§ L-PEI-NO

BPéyééﬂ5¥%EBeFW6ﬁ??HéaaﬁaaﬁmééﬁﬁﬁF§rn§uﬁﬁ1
Qehhuh@spolgmbﬁnyMenénamﬁe)dhakeﬁaﬁmdaanaaéed where said

ch tosan ¥ftEX ene| ne, PEl; IHIo ?h s L q
pFo yﬁ ﬁe|n1 pBPygm? Ieﬁel 98 o yuPéFﬁéﬁe?Xl ©
pbkyugbuthandda@bnspmdmaﬂeye gpohyS(andnacaabgadtep release

HQ‘cB_‘ESPBk%e car 90?53_&65/% xlc Qs%lc%ul ose (CNC) !

pol ystg@g ﬁ vin chl ori
pol ydi BefRyPENEBXERRBIPHES AR @oﬁﬁ%hﬁbi@n@lbfl@h@%éde

andtthgspoMBRtroned B@héﬂ@éa geaht edet gralpl BBRbrising
backbone ch as a sacchari de, backbone or

é@FPBIS?F&uESEEboﬂEl PndSEFFRPSnothet C&ABodPIERE tEH
thétpeesenpoilpgehyilenctiénal t PEC-oxildlelekati ng pol ymer

%??x %ﬁggggggghéﬁébﬁg?;&%ﬁ@?&SneiIﬁhé,kaQySEeEREXger

poly (buthanediol spermate), poly(iminocarbonate),
polypeptide, Carboxy Methyl Cellulose (CMC), polystyrene,
poly(vinyl chloride), and polydimethylsiloxane, or any
combinations of these, and these mentioned polymers grafted
to an inert backbone, such as a polysaccharide backbone or
cellulosic backbone.

In still another embodiment of the present invention
the nitric oxide eluting polymer may be a O-derivatized
NONOate. This kind of polymer often needs an enzymatic
reaction to release nitric oxide.

Other ways of describing polymers, which may be
suitable as nitric oxide eluting polymer, is polymers
comprising secondary amine groups (=N-H), such as L-PEI, or
have a secondary amine (=N-H) as a pendant, such as
aminocellulose.

The nitric oxide eluting polymer may comprise a

secondary amine, either in the backbone or as a pendant, as
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reaction to release nitric oxide. Oher ways of
descri bi ng pol yners, which may be suitable as nitric

w@xoodaomdbat i ng pol ymer, is polyners conpri si ngPCT/EP2006/050896

secondary am ne groups (=N-H);5 such as L-PEl, or have
a secondary amne (=N-H) as a pendant, such as

am nocel lul ose . The nitric oxide eluting polyner may
conprise a secondary am ne, either in the backbone or
as a pendant, asdescribed previously. This will make a
good nitric oxide eluting polyner. The secondary am ne

éQQHkaQaVBrév§BEQT9 n@ﬁ%&'%§l§hﬁ59@ 50998d9ﬁ§¥r58 oxide
load with nitric oxide. If there is a |igand close to

ehBtiBEoRAAYTCAN RBS §9€Hn§§rﬁna§lﬁéuéhaaéﬁ Be¥m asERong
aégat@aéb@naggentotaetBasyltbog@adaWQﬁh mmtblhlgh@ae If

gkectrone a%LVIté tﬂan n %h% s.very h
PfFcdPt “t o' Pdah 8560 emF ki HF?FVcaG%PSe Sght @s on
theedghbpuhaatomi f sthbresi 8 aaebeot abpusi tbvehki gahdogen
Gl ase &chh318389”8 E¥2Bh8 at§UEE¥a§hgﬂ ﬁlﬁﬁbggﬁowﬁhé it

tOﬁ] SucC as"a car on ato nltrogen a
épe¥eryndgafiondy &p ﬂﬁédaﬁhﬁep@ﬁvmernwﬂébsélaﬁac oxide. On

EH@r89Meknﬁéﬁaselth€h59ésh§'E'EYeEQrB@@gltmeeniﬁﬁhﬁd close
oxi de el ution ?H ymer with pitric oxide, In an
e

ERbbRFnBRECBA2E Ke2BrBSenfUrRvEAt PBnat ABLAPPPHE B8kPRe Such
pel ymearpau beoﬁtabbltzednmtkhgansatbm Sthee the

tric oxid t|n such a_di azeni undi
i ohbrofERaFi iy RE,Sh8 RnB8CHeFY, FaCkBARR LMo RhE oy
sucheaseatbatpoﬁslhaylbg tisedlotd shebnlitzéct hgidetelotion

ggFgﬁeglw tHgnQEQHB O;QHQ cation may for exanple be

cted fromthe group n€r|5|ng any cation from
group in ?ng?@hﬁde?ﬁttﬁé peei pEPECRhbiBVeRbEAN akhRgnitric

Bxidbi pol PRt mER2be MHZhi1Badd, wahd/ 8r sS12+ since the
D.fferent .salts of the sane nitric oxide elutin

BoFyREr K408 B PFEPEnPTBFBpertFisas| A ﬁF%eRé9m§l°1ate
SMDU?b|Gsﬁaﬂly(®B nathonyepay pesseleet eduficer 1on, such as

9' E%ESHt RYGP g%eﬁsﬁéiﬁgpsgngEﬁggtFR”'81%%§B' L ﬁ eluting

yners are Il azenli undi ol at e
grgbp||2édsmpahlon may for example be selected from the
group comprising any cation from group 1 or group 2 in the
periodic table, such as Na®', K", Li*, Be?", ca®*", Mg*", Ba*',
and/or Sr”*. Different salts of the same nitric oxide
eluting polymer have different properties. In this way a
suitable salt (or cation) may be selected for different
purposes. Examples of cationic stabilized polymers are L-
PEI-NO-Na, i.e. L-PEI diazeniumdiolate stabilized with
sodium, and L-PEI-NO-Ca, i.e. L-PEI diazeniumdiolate
stabilized with calcium.

Another embodiment of the present invention comprises
mixing the nitric oxide eluting polymer, or a mixture of
the nitric oxide eluting polymer and a carrier material,
with an absorbent agent. This embodiment provides the
advantage of an accelerated elution of nitric oxide since
the polymer, or polymer mixture, via the absorbent agent,

may take up the activating fluid, such as water or body
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sodium and L-PElI-NO-Ca, i.e. L-PElI diazeniundiol ate
stabilized with cal cium Anot her enbodi nent of the

w@e@saotisé nventi on conprises nmixing the nitri CPORER®06/050896

eluting polynmer, or a mxture pf the nitric oxide
eluting polyner and a carrier material, with an
absor bent agent. This enbodi nent provides the
advant age of an accelerated elution of nitric oxide
since the polymer, or polynmer mxture, via the
absorbent agent, may take up the activating fluid,

§¥8Bdasmﬁ@heﬁagﬁe?°d¥5|th egHﬁElEagbeﬁ (k?w?ngbsorbent
exa e 80 % (W absor bent ~agent is m xed h the

APER cléxmaéeélwﬁ Hgtb6lQHEFlCoPXhﬂ%tﬁiétéﬁgnPPFV@err or
ﬁikdar@|UEIﬂgtB@byﬁﬁﬁdénélﬁaﬁhQEpOM§héklahd andriBr

t her . enb t 10.to 50 w t,
AR EATRA nothe B pPEnss: BReaniteRy DB Shost" 524w
abxbubenbfagehtl¢somﬁdedethhnghpohyneucandldareﬂetlng

gBE?ﬁb?' oBShﬂgﬁuEQeo%'HH%?QCOExEH%rbiu@%hSerixaer and

vat éd roton donor, such as water
aﬁraaeanmagér@@ keep the nitric oxide eluting polyner

or "1X§yﬁ§e0£h8'éih€18ﬁ'3§ £1 HEi BIoROHYMEE aegleaféaeby a
material, in contact with said proton donor. If

PﬁaFeatﬁBHOFquPFBsaﬁnW@FEFrohtoFaﬁlP?lEnoiﬂﬁénaég?nﬁo keep
ﬁh@rﬁhﬁﬂgedoﬁ&ﬂéoglﬁﬁlhgnﬁol§m§y$t631mSXﬁdVQHbﬁgﬁQUSlc

uhi gl presents Lhe.posshli LLty,Lo Keep 1he PEgtom, ace witn
donor HeaBP W"th £h ﬁlfr oxi ie! i hg actk w

paﬁynprpton dbrour e16f ani infécexiide GEQUanSpahyﬁéutlon of
ﬂﬂgr BVBkﬁae”BEEEhE'a %ESES&Q%? Fbﬂléh'Bk @Qﬁ&heé Jfystem is

Iment o res he elutio
ﬁﬁVﬁPEaé%PHé ne)ipe PegEPREEdLRY E@éﬁﬁéléﬁtéb§@rB@ﬁP the

99@ebn dbgoabsar beAtaagent tAbspEbE i tRecPHAL 88 E0A0kng
ih as water, and keE ps.the p rotgn d?nor in cgose
C Fng

BRYREE - WPEhMEKEURPt PECRdRFAE 8FY BoI-)HePOd¥RFRgaN
paokmegedapeKEQMS DhetefMerepaid absbibentthgentmbayihent of

t fromth I I
DobC e R Pl o Th PR PR AR RLE PP, NBEEY bk e may e
nﬁgmbat9§thyladéioglaulabeorbentOﬁgeahd $har ehsoThest agent

absorbs the proton donor, such as water, and keeps the
proton donor in close contact with the nitric oxide eluting
polymer during prolonged periods of time. Said absorbent
agent may be selected from the group comprising
polyacrylates, polyethylene oxide, carboxymethylcellulose,
and microcrystalline cellulose, cotton, and starch. This
absorbent agent may also be used as a filling agent. In
this case said filling agent may give the nitric oxide
eluting polymer, or mixture of said nitric oxide eluting
polymer and a carrier material, a desired texture.

In one embodiment the device is in form of a
catheter, according to Fig. 1, which catheter is suitable
to be used for draining different kinds of body fluids from
for example pleura, urinary bladder, blood system, ear,
etc., by the aid of catheters, and injecting medicaments,

drugs, saline etc.
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absorbent agent may al so be used as a filling agent.
In this case said filling agent may give the nitric

w@xoodaomdbat i ng pol ymer, or mxture of said nitPCTERP20E@0896

eluting polymer and a carrierjjmterial, a desired
texture. In one enbodinent the device is in formof a
catheter, according to Fig. 1 , which catheter is
suitable to be used for draining different kinds of
body fluids fromfor exanple pleura, urinary bl adder,
bl ood system ear, etc., by the aid of catheters, and

i nj ectipg 889é0ﬁ§€8£§a1déggéheséétﬂgtgkCaJ@Sr&?ﬁ? to the
mat eri al _of the catheter according to the presen

Pﬁ@éﬁPFohnHﬁth@naﬁ§YsE?téBVeSHéFéPﬂﬁlméE%éFé#n@CFerdlng to
the prier art, sueh as pelyethylene, p@hypk@pyh@ﬁ@,

B vaseyhaniibibe, Beluuretnane, polyvinvissetstes,
polyhgydtorgalidanoateschpotydédtiépse, ppbyghpdobagadbhenoates,
F%&é@ k9'0g899ca§9EX§ ¥6HB¢, F89%¥§B§?5§coho

car onét é acr | C acl
Eﬁﬂwékyrﬁ@@hypotﬁet E6Se pe%@yarb@@ﬁéeﬁ bagémamldes,

F@h¥ﬁ§&§ylgglékh8?; bh?ggggaﬁ@9h9lp@éYﬂﬁi@seCQtﬁgvy protein
atex, silicone etraf .| quroet hene

BGF?@lH?ﬂ&ﬂ?é?rdgelﬁ%FQEarBéﬁg?graﬁép}?oHP%VW?ésr cotton,
Butadi epel1StyphenepbABSrtrapobyaceyhahe, polyokaf/ilvsloride,

ol ystyrene ber andlor an onb nations o
PRLYEYEERE or ' RRE TR0 08 BI¥AGRNREDBLL 20Rans) ,
povgeedyhith, tpelyﬁﬂefunsngppéyyhgrsnaccouUbaQStoandéor any

PLESEAL i B¥ENLEOPL TR s is acconplished by electro

splnnlng al'r _spinni_ng, gas spinning, wet spinning,
dry spFhfi ABLLAGEt O5pFARingOrerMgEpTspl nhfngher savered

hEkﬁlﬁhénﬁop@hMHﬁhg0§beﬁékg se&@raahgrtalthénp@aeéher
enbodi nent gLathe pr esent mvegtbM e e NOelutin

pBV§REFOdccOPdPng St 3CERBPTLATRR eFEF@gFBﬁBBlgH' air
spénadneg, n@hersphnnIhgs eabodpimntngasdihespduanhggemel t

b ﬁ%ihs 8% %8 ?#&ﬁﬂlﬁg N E'#é ﬁ% g?h%ﬁﬁg Bolgﬂgr onto
ace h aci ng d
ba@ddporg material.

In another embodiment of the present invention the NO
eluting polymer according to the invention is integrated in
the core material. This embodiment has the advantage of
easier presentation of NO eluting polymer on the surface of
the catheter facing the body fluid, such as blood, to
thereby obtaining an anti-thrombotic effect on this side of
the catheter.

This may be accomplished by integrating fibres, nano-
particles or micro-spheres of the NO-eluting polymer
according to the present invention in the core material
prior to the moulding of said catheter.

These fibres, nano-particles, or micro-spheres, may
be formed from the NO-eluting polymers comprised in the
present invention, for example polyalkyleneimines, such as
L-PEI (Linear PolyEthyleneImine) and B-PEI (Branched
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t hereby obtaining an anti-thronbotic effect on this
side of the catheter. This may be acconplished by

WO adoeqodsé ng fibres, nanoparticles or nmcro-spPer/EB2006/050896

the NO-eluting polynmer accordiqng to the present
invention in the core material prior to the noul ding
of said catheter. These fibres, nano-particles, or

m cro-spheres, may be fornmed fromthe NO el uting

pol ymers conprised in the present invention, for
exanpl e pol yal kyl enei m nes, such as L-PEl (Linear

Behyﬁ%ﬁyhgﬂéhﬂhﬂé? aﬂﬁl@hp lymers have the advantage of
( BranchedPol Ethé enel m ne whi ch pol yners have t%

havaAt Ryecerppei éeblégéﬁﬁthﬁléelﬁﬁﬁérthélFéP€§§e°6#de

nltrogEﬂepme§ aIB@ybaaan@bp@ub@t@acaﬁsahgtgdltaba@y
tablg mat e ol yet
y

SEoRrsls BHeEn' A5 pRLForBRIBREY SO kbGP et R,
pouyacnyﬂanetauée, pollyhaetheaei dpplgtranghaceehkakpse,

ggh%EXQEEéﬁ ﬁQ”OQES?chp°E¥$§E$B§ p?h!§39ﬁ9bé959ﬂgnoates,

vinyla fyrene,
p@ﬂy@aﬁaéﬁaté@lyg@pyaiﬁaégnepopyéV@#nMéalgehyl(acryl|c
ﬁ@&?%tygéﬁQOX¥OM§EBMEr§E|th?@ﬁrEgkg%es pb@l?hﬂ13@§ed

¥ners el ati ne, blodegradab e yners, cotto 1
Bﬁa Papéxn rpaﬁy(éﬁﬁﬁﬂhﬁtﬁﬁhg ofcﬁﬁ€§§y MRFRY! Ce lulose
enmap$upabtemn|Bapeafpbggdekﬁ lbylzﬁynéeaﬁmﬁdeﬁhﬁdable

n nee regul ated i t o
Pruhela”t RROLERC capior SFrkr pbkaeRY PRUBIRRER PReoFcbhpoe-
Tehcapsobptiihgtips nﬁtpadédrmedbefvnbgrpngtedaasn, the
EnXBLLROOENRONKEENE eXl #E SLubiBYROLKIT? %Fbgce bRr e8me

i rensional matri x such oam a a honwoven
mat of IRakBEi persesE beéh@ pé@ﬁ@ﬁtnavé?ﬂaﬁgnmphﬁ Eqem

GéﬁégpbhlﬁtﬁﬁgplX@tﬁntaﬁdg@ @bubéngnﬁgkﬁﬂgﬁedoés fixating
HC|OSIn the. nitric, oxide Iutlng polgge H ny 1

50Ft BbFETRaPElPEI S 1 ¥R BE PRO¥FEANT T ActBFES) fimensiona

naptriel Biog asdar égahat ngilhe el dbheoveh matrb€ azhde

EEB”%% ”ktkhﬁegé'dStﬁ %; ”QeEQ' Ee&lgﬁetES ﬁeﬁﬁhit9 to

onor, suth a er or
é@naaetthﬁtﬁothéuhnﬁglDObxmae, or enclOSlng the nitric

oxide eluting polymer in any suitable material.

Three important factors in controlling and regulating
the elution of nitric oxide from a nitric oxide eluting
polymer are how quickly a proton donor, such as water or
body fluid, comes in contact with the nitric oxide
releasing polymer, such as a diazoliumdiolate group, the
acidity of the environment surrounding the nitric oxide
eluting polymer, and the temperature of the environment
surrounding the nitric oxide releasing polymer (higher
temperature promotes elution of nitric oxide).

In one embodiment of the present invention a nitric
oxide eluting polymer, such as L-PEI-NO, is mixed with a
carrier polymer to slow down or prolong the elution of
nitric oxide. Also, in another embodiment, the nitric oxide
eluting polymer may be mixed with more than one carrier

polymer, whereby be elution or release may be tailor made
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rel easi ng polyner, such as a diazoliundi ol ate group,
the acidity of the environnment surrounding the nitric

w@xoodaomdbat i ng pol ymer, and the tenperature of PETEP2006/050896

envi ronnent surrounding the nigric oxide rel easing

pol ymer (higher tenperature pronotes elution of nitric
oxide) . In one enbodi nent of the present invention a
nitric oxide eluting polyner, such as L-PEI-NO, is

m xed with a carrier polynmer to sl ow down or prolong
the elution of nitric oxide. Also, in another

@Hbggt”§F501EB§ ALLALC QﬁbﬁeaehééﬂnﬂaQOk%geéxgﬁglgebe a low
m xed nore than one carrier ere

lUEiBR ORriBfedséinay Beriad of bkt ouhen §pgcPnyeronment

aeedﬁe pilchia peedemayutohgeyanpherbesanlawophubien and a
eri.od of tine en the_e

t
HELR, B bt ash B85 BS: Ry o htePer Loty GF chibEs cvhahqChe

éasueonmbutloﬁ thei njtaiseorndepelinbdingf pblgmerwhen been

hAEaRRY OTMEThgRt h08:Dkhi 2o0r it Shil! R0, PRI v
é%ﬁﬁﬁpélbbedcbﬁnpﬁﬂQEeElB969§ﬁﬁngPo§@éV@§ﬁbbeWherebY a low

EQbMﬂBhSdu%@ﬁ?egyfﬁr%@m?ékﬂbaoﬂdeEthlé bbtainbQli adter
f.time |s obfained whi ch, when the hydr ophobi ¢

BBiEGHer "AgE8 BB%nhM?§§BP9€aC Pﬁéyﬂ?8r86ﬁ|P?%np8F§ﬁﬁﬂved the
ﬁdebﬁE$lachpQM§mee|pkbomdeﬁ alhﬁgﬁe@xedetl$hUSf Aitric

SRtron BRoh r e o uaroBRRELE: REradervHET ASh B 9ive @
dbnwer sluvhias mﬁtentoanodydéLusdncaﬁthepeneuvatenghproton
EQQBkerspehyggrw§£8¥BBr ggﬁghglaﬁaerwh?ﬂdpeﬂetrate

t
rophi ner acts t osite wa exang
ﬁréﬁeﬁyﬂpéﬁﬂﬁrlélﬁUﬁynePnl§hBoP§€?ﬁyhéﬁ@ro§|B¥dr9ﬁ ilic

8@yﬁé@”ﬁb€s0Ehé”oﬁ¥6&@ﬁ€°hh9 p@héﬁekam 180bYysh¥r ene.
rier ner. s na xed with the nitric

BN er R R FrhongnbherS R v RERTAFRE: Pethian EBAsanpapiample
brrbenshydhepkkblitedopgmsoniksnpbhgsaytrekaowshebhecbarrier

I .FlL g,
B0 FroE YFECEeuBY P, MO, FBF, RALF) R BURRCRFR s Faeor ymer
gsd thﬁe)eﬂectrm@pdnfteren@tpbﬂ9nénbﬁtxtqug;Shihﬂediperson

0Xi dgcebuti RERC! ¥ABRERTLXRA WobyRers may be used for
similar purposes. Fig. 2 illustrates two elution profiles
(NO concentration vs. time) for two different polymer
mixtures; a nitric oxide eluting polymer mixed with a
hydrophilic carrier polymer in an acidic environment (A),
and a nitric oxide eluting polymer mixed with a hydrophobic
carrier polymer in a neutral environment (B).

In one embodiment this carrier polymer is substituted
by another material with hydrophobic or hydrophilic
properties. Therefore, the term “carrier material” in the
present context should be interpreted to include carrier
polymers and other materials with hydrophilic or
hydrophobic properties.

In another embodiment of the present invention the
elution of nitric oxide from a nitric oxide eluting

polymer, such as L-PEI-NO, is influenced by the presence of
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hydrophilic carrier polymer in an acidic environnment
(A) , and a nitric oxide eluting polymer mxed with a

whyasophedi c carrier polyner in a neutral envi PONRRID6/050896

(B) . I'n one enbodinment this carrier polynmer is
substituted by another material w th hydrophobic or
hydrophilic properties. Therefore, the term"carrier
material” in the present context should be interpreted
to include carrier polynmers and other materials with
hydr ophi lic or hydrophobic properties . In another

BHBQthen@hQE ﬁ@§n9r€ﬁ§9t 'ﬂ&%@theﬂdﬁbeeﬁbﬁkbﬁﬂeﬁﬁ prov1des
hitric oxide froma nltrlc oxi de el uting such

asapipEprNOLuLsopnPEuBREEdCHY=LAB - pP@séﬁEéV6¥bP6t5H§ nitric

dhigemeansihapodyhere aﬁlﬂhﬁtaﬂélb@nﬂﬁﬁklﬁr©th@Se§utlng
ﬁghcker elytion of njt |c oxi de, ﬁy activatin

T oRPe P ELPRGMBGPSHEL BF-h REuPELOFonPLPTg, Such as

exri decekhbtcngcpdl gokntand, cahE|enunmberbﬁln1mmuh aride may
f qsuch as an ascorbic acid solution, the

BgugFgﬁ %FégFtrlc oxi de may be accel erated. The

carri eFhpofgheisrandlyaerfepndnterrass meherbadd mpoyéoned

HEMvéfR§9ta@EB§E QBﬁé§CEEEk§Et6§1EB§8stBﬁahegHbaEb@Blatlon
nitri c oxide elution. exanpl e of such

EﬁaPéEFéF|§FF€e|%lHE&H8n|68Ie§FWBH6tHf FHCPe§B@E€CB?rlSth
theméahahebamobyBEhgtnr carrier materials, the

NO-el utin nt egr at d in un_t oget her
P R e Tl P T S TR T s
mateheaéﬂbodhﬁeNOsebﬁtuhg ppésmat mayehei onteFhased in,

§ hH”thetHEEUQ§§h6|SEtéﬁeﬁprnthln@'raﬁ 'B@'Eﬂesgry

I NNl N Elnnlng t spin
@EFﬁﬁFﬁ s LA ehlsohay eoﬁ@bﬁﬁymﬁaﬁafaétah@ PFBé?§tof a

@ﬁbéﬂ@&oﬂ1XTHE§ s@@ﬂﬁﬁh@lmgc@uaégré@e@xkaesphﬁhhﬂg, air
g}g% ner an a carrier or . a carr miterlal

DhPEde FMeBPhPPFPE'o%%BeSBFBPFHa CWShECFBFPEFPES and
§EESep¢haﬁagtemnsth¢s way, bentambkgr maadéatonrdi fibeent of a

gbyLhan REQLLLES LB HLELeRgNL ARPLLEALLOAS: c1uting polymer
and a carrier polymer, or a carrier material, with
predefined nitric oxide eluting characteristics. These
characteristics may be tailor made for different elution
profiles in different applications.

In still another embodiment the nitric oxide eluting
polymer, such as powder, nano-particles or micro-spheres,
can be incorporated in foam. The foam may have an open cell
structure, which facilitates the transport of the proton
donor to the nitric oxide eluting polymer. The foam can be
of any suitable polymer such as polyethylene,
polypropylene, polyacrylonitrile, polyurethane,
polyvinylacetates, polylacticacids, starch, cellulose,
polvhydroxyalkanoates, polyesters, polycaprolactone,
polyvinylalcohol, polystyrene, polyethers, polycarbonates,
polyamides, poly(acrylic acid), Carboxy Methyl Cellulose
(CMC), protein based polymers, gelatine, biodegradable
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In still another enbodinent the nitric oxide eluting
pol yner, such as powder, nano-particles or

wor@saeEpher es, can be incorporated in foam TPer/EPRNG/050896

may have an open cell structurge, which facilitates the
transport of the proton donor to the nitric oxide

el uting polyner. The foam can be of any suitable

pol ymer such as pol yet hyl ene, pol ypropyl ene,

pol yacrylonitrile, polyurethane, polyvinylacetates,

pol yl acti cacids, starch, cellul ose,

BBE¥H¥9EOXMéEEéﬂoabéiyoEQkiﬁéteéﬁd mgkxgapeelaﬁyone
vi nyl al cohol | polystyrene, polyethers,

E@W ¢BpbdAaFest EB?§§n18éslaE6Fy (acrylic acid),
Carboxyhéka@yicébibprpglé&mﬁ% ther oheendbasgdea, such as

ge |oge radabbeﬁgl%ne S otton
BerLBari RESoRh b R aren S LoR any BRaREPHar FaRETRr: { A5G,

or IatHhenThbedéevmeelhaappééndapplihé,ianeeﬁedlaneaf NO is
§HEE a8 cHr ghbna hQ'S%Q%EEeaEhc haﬁggetﬂgaﬁ nééutlng polymer

ea, etc. en t eVI ce
épgprdﬁn@ftmmthg PrREERAtedNWABA1PAe a@vscén pﬁ@taatnglth

the MNO:iskutkbngrpehyneriacenedbngatentheiBE88€BE the mammal
|nvent|on gets in contact with the noisture or water

PRI e adjacent ti ssue of the manmmal body. A
therapButhér&ﬁéﬁﬂicOéfféeta@pltﬁétapplat&ﬁlbﬁ area is

SBLBEDr oRSaFHE MRS Uby RS BRAKE, rUbES MO0, the

apPﬂanﬂauonyaraatlWhhrehﬁoancgotlamucrvbpaﬂ,eﬁhé@t of
%F éma f 5ﬂ£§tﬁﬁ£oh§oegbl ¥egntIh@1kQ§r§§§§gF of the

|on and vasodi [atafion may, in anot
Ehﬁéé?n@ﬁtlBFeFﬁéthéséﬁbl?H@@nt|on result in an

i mprovedcef heeta¥b@NLeosRI pedrukt BnOLhEr vasbi¥eatation may,
Co one ts. E . the s eL%AStIC effect from NO and
8ihB

POE Frve™ ﬁ%ﬁtg §hGi PRPASPhe T8YGPETBR t RESULE 1n
anesmptovedeeffent WhenSebdbmged wéchnogueri acainet hod

@QBSrﬁ%Eanﬁﬁﬂé,gﬁggtEQSe%SQS%ﬁéhS%%EE%a%kSH 6 LhHS other
actlve components is within the scope of the present
invention.

The Seldinger technique is a method for percutaneous
puncture and catheterization of the arterial system, also
called percutaneous vascular catherization. It is named
after Sven-Ivar Seldinger, a Swedish radiologist. The
method is based on, following local anaesthesia and a small
skin incision, that the artery is punctured using a thin-
walled needle, e.g. with 1.0 to 1.2 mm outer diameter with
or without a central mandril. The needle is advanced into
the artery at an angle of approximately 45. After removing
the mandril, the needle is pulled back till a pulsating
back flow is seen. Then a guide wire with a flexible tip,
(usually a J-guide wire ) is advanced into the wvessel.
Under manual compression the needle is withdrawn and a
catheter is advanced over the guide wire into the artery

and positioned at the desired location. The guide wire is
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cal | ed percutaneous vascul ar catherization. It is
named after Sven-lvar Sel dinger, a Swedi sh

WO 2@60b0eé st. The nethod i s based on, follow nECT/BRRD6/050896

anaest hesia and a small skinqdqcision, that the artery
is punctured using a thinwall ed needle, e.g. with 1.0
to 1.2 mmouter dianeter with or without a centra
mandril. The needle is advanced into the artery at an
angl e of approxinmately 45. After renoving the mandril
the needle is pulled back till a pulsating back flow

Eﬁeﬁeﬁﬂllgaeﬂaékgghgetﬂ%r@aﬁhébeﬁ fLkexhBEReli Por back flow
(usually a_J-guide wire I's_advanced into the vesse
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eahpetieesi shadyantedinyestepe: gmodpthtarnﬁgoOtha vessel,

art rg and po |t|oneg at %Ee des a Iocat

ShEfctar il ReRrsk B ron bAsr BRaledpeEihbaBeong Sentry
ohedked Porrbmokall oW maddecalef phEyingnseduidehwire through
?ﬁ% Tﬁmeghgfsﬁhg'ggﬁE tﬁggaigueaﬁggpﬁ gs tBSrtlﬁn of the

| owm n unc uri SucC
gﬁldet@ﬁyemﬁﬁhgahthnﬁOmtheaepéeéuﬁén@éﬁhdéﬁWﬁyg of the

needh e %) F%ﬂ@ﬂahl9feﬂﬁﬁg hg Eﬁéspﬁﬁceugélgﬁt@ﬂwﬁth a
unmen of "the en ébnee , advancin

t hrou

EGﬁ%P%ﬁ'oP )t REVBOF4RIWPFe| &R ﬁt?ﬁtBV?ﬁetU%sgggdg yire

mhthdtHMAﬁgséélthEoBGQHBEanée)wmﬁhlQ?akgyteﬁbamgtmgn, and
ncture si a sca advanci ng

L AEFEF BOE, SehBebhbasl dceBRrpnb PENENFROPHRE Buiae

meEanoewmkhh aathﬁSEKngSHUEBdg,fanduee).after t he

Cathet@ﬁg'éaﬁ@ PQEhéiQ?orégﬂnﬂé sé@eaQHbd§ﬁ¥”re now

n
the catheter s rea % use. The sane fec ue can
BethsEarar3biprBr o€aPhBeEr FRAVILBA éFrBFHEFeﬁUEHPBraS the

phinuchyres, sUrB asi1thethhhesgyetn, okheneokligabiNgs well as
ggsteglof thﬁ ki dney as well as for abscess drai nages
€. 2AEEGPdi Y

a{BagePt §Ff-enbodi ments of the access
devi cenototrtiengr eseatrtaventmbadinahhst efsthsedctoss device

| | YL :
LR R £ageh. EDRLAVey, DERLRRLELE, D8 YbE B, pglainger
peebemquenvenprpﬂrahe Nevedévting polymers as described

herein.

In embodiments of the present invention the device
may be selected from the group consisting of venflones;
catheters, such as urinary catheters, central vein
catheters (CVC), peripheral vein catheters (PVC), and
subcutaneous vein ports (SVP); drainage tubes, such as
tubes for pleura drainage and other wound drainages;
articles intended for supervision of pressure and/or blood
gases; and intravenous dressings.

When the device is in form of a urinary catheter,
said urinary catheter is provided with anti-microbial,
anti-inflammatory, anti-thrombotic and anti-viral effect.
Thereby, the urinary catheter may by in place for a long
period of time, while still conquering the majority of the
side effects according to the prior art, such as infections

from bacteria, fewer, urosepsis, and/or bacteriological
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may be selected fromthe group consisting of
venfl ones; catheters, such as urinary catheters,

wa@enwbnalise/ei n cat heters (CVC) , peripheral vei PCT/EP2006/050896

catheters (PVC) , and subcutangous vein ports (SVP)

dr ai nage tubes, such as tubes for pleura drai nage and
ot her wound drai nages; articles intended for

supervi sion of pressure and/or bl ood gases; and

i ntravenous dressings. Wen the device is in formof a
urinary catheter, said urinary catheter is provided

@kBHea@BkngQBHb'Phrtﬁgkhokgfleﬂgﬁéoﬁ¥ hence no need for
anti-thrombotic and anti-viral effect. Thereby, the

EF?ﬁEW?DEaWHE?eﬁnﬁéQlB§lFﬁ pl ace for a | ong period of
tinme, whehetbBéi léveesquer ingrobhe o8j @r véMrdénéheastdetral

ffect di to.t .art h fecti
Profh DAGRGFPE! FoRBP PlFBeLpePen GaBFaror, and &°' O

babtetaokogscakshopertor patdodevEuesheraopepviiedewish
?ﬁ@gemgergggglfo EE§§B QﬁmgkéFganghgﬁokh98mpo¥@8nand

devi ce ormo a ven a central veln
eathevéralacpérrphelaprebin satHeflevicardmay be in place

sybcyt aBRQUBY LA Bertimsdi gnoexi ces1ar eoRhA%-dad whth
anti-mcrohral, anti-inflamataor anti-thronbotic and

QﬁﬂPr%FVaneFFgﬁteffﬁ%Féb?ccgéﬁaxaechEQenﬁﬁlBé gRt, such
QbaiﬁféetlanbOﬁgomebaedeﬁﬁatIgﬁd ?@bbﬁa@élbk the devices,
onquerin maj ori.ty.of .side effects. according to
SRRl bPaghie e TRhobE ¥ Rbat b EaghL P RS8R FhBOekS
ﬁheckﬁgeeofthheedesloespeddefbo é@agbﬁaglbheoﬂebhoed
gESB?F' ntBhﬁﬂga%H@EﬁE§on %Q?BEf€6eathSE€ekSe98h”eed

evli ces ac ding to the invention
bPD@?tﬁ@nananﬁﬂﬁéPneaéﬁaﬂﬁﬁééﬁpananﬂnb&§PénSampllngr to

Eh@ﬁ%&uﬁhQMt@BQsbhﬁ@ﬁs&@ﬂpbkngnjE@t@ﬂﬁure faul tless
|nfu5|o€ %njgctton When %he de ice,ls in formof a
e?uB

dr ai nafj QY 4Car AF ndBelPiBeOt s2 pfbRiBegew the, said
anhhnagerobbal;saptbvhdédawmahoaytlamﬁCrbbﬁambohncland

ff
%ﬁ%ie af a§ro§8£ler HEo SB¥t%§a59de¥Fge§%g?¥ Re L0
Ebﬁqabyvnga@ﬁedﬁﬁpcestyayfbglde pleeet §or a long period of

time, while still conquering the majority of side effects
according to the prior art, such as infections from
bacteria, and blockage of the drainage tube, due to
coagulation of blood present in the drainage tube.

When the device is in form of an article for the
supervision of blood pressure or blood gases, said device
is provided with anti-microbial, anti-inflammatory, anti-
thrombotic and anti-viral effect. Thereby, said device may
be in place for a long period of time, while still
conquering the majority of side effects according to the
prior art, such as infections from bacteria, and blockage
of the devices, due to coagulation of blood present in the
catheters.

In another embodiment the device is in form of
sutures or staples. The sutures and staples according to

the invention are provided with anti-microbial, anti-
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according to the prior art, such as infections from
bacteria, and bl ockage of the drainage tube, due to

wa@omgabEsé on of bl ood present in the drai nage PCDEP2006/050896

When the device is in formofyqan article for the
supervi sion of bl ood pressure or bl ood gases, said
device is provided with anti-m crobial,
anti-inflammatory, anti thronbotic and anti-viral
effect. Thereby, said device may be in place for a
| ong period of time, while still conquering the

Hﬁf@éhﬁXtBEys'QﬁdeEB€§L§1§S§oégE89ttoThggeBQ'05a§atsutures
such as infections from bacteria, and bl ocka e of the
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aeEoraing o' Ehe Pribhr rel: aphCh 861 nbEePThnS
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or a peri o
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BFBBERF PRGBREIBA heelRof PEENF&RBYBHOV ER naT4aBE9s
ﬁhﬁmhﬁmatbegteﬁﬂecmhlehelslbheofaﬁeeMAthrtheesumah65with

ag?igg Ies accordnggl %T |8r rt. Since the
SUturss-and stapréstactdr FE8UFRE i nventi on
provid@heanthﬁtdemitanmatmnyfetmeof,athatrasknoﬁsnéedssing,

%Qt%E?Eoﬁhamagnghbhﬂ£kﬁ§e.éuéi8?%Bb€é9t5¥ rovided
uce the device i1s in formo I ntravenhous
Uﬁéésﬁﬁel rhergpéalsurPbiindrhdammararyavenblisthapmepsic and

hﬁt@LQYkQQdeﬁEEBtanTh1§16ﬁBBthen€nhhs|Bﬁbagﬂﬁhﬁﬁﬁge of
anti-thronbotic and effect. This ﬁnbodlnﬁ

BéQtFﬁElﬁavaﬂtaaﬁaoW bF t8ELFﬁ@l§ﬁ APe8*RAPE
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|0 conpagtwuLLbal phechhpuRomaRerl L. s The, O el Ut hnd.por

pol un-toge
spagatbart yptbf , cangpoh DhetepdeﬁvCQQY|ﬂf these devices in

all of the embodiments of the present invention.

Preferably the aforementioned embodiments employ L-
PEI material loaded with NO. Activation on NO release will
be achieved when the devices according to all the
embodiments of the present invention get in contact with
the moisture and/or water of the adjacent tissue of the
mammal.

In another embodiment the fibres, nano-particles, or
micro-spheres, may be integrated in a soluble film that
disintegrates on the inside of the devices according to the
present invention, in order to elute NO at the area of
interest when the soluble film gets in contact with the
moisture or water in the adjacent tissue of the mammal.

In another embodiment of the present invention the
device only allows NO-elution in one direction. In this

kind of embodiment one side of the device according to the
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all of the enbodinents of the present invention.
Preferably the aforenenti oned enbodi nents enpl oy LPE

woredoendEbs | oaded with NO. Activati on on NO r el BEEEP206/050896

be achi eved when the devices according to all the
enbodi nents of the present invention get in contact
wWith the noisture and/or water of the adjacent tissue
of the manmal . In another enbodi ment the fibres,
nano-particles, or mcro-spheres, may be integrated in
a soluble filmthat disintegrates on the inside of the

Qﬁ¥bﬁ€§oﬁ0§9rHbHQpEQméﬁglgr%éeﬁb '@M?Ethgg bbnaeﬁgﬁbllshed
to elute NO at the area of interest he sol ub

Py| APBeYdngnacBAtaEtahi PR PRE ABHASt BFetbP ﬁﬁVéFeuﬁCFﬁédlng
adj agentnt/easiienothbhenaBnmel. pkmanpi hetyenbadsaeAtially

R0 BEETPBRITA ynotti hacProRcaPR Ry R HitpeS Bxide. sucn
Babediiadat megebsi deosent ieodevheegacupr domgrieing common

pt 17 b
S F e nohy > ob P baoa HEP LR ar AN bR Sra of the

E@&V@éoayé@ﬂgvnQOEMa@né%pnvéﬁ@ﬂ@n Pﬁévuﬁ9§hﬁ@@w

ﬁ@i?@ﬁﬁyhhkéta§895tﬁﬂlyﬁhbileﬁcﬂaéneébhkth cenla@ose,
er neabi | to nitric oxide. Such materials

EH6¥EMdFP6M?%H@n@ﬁBEE'cBﬁﬁVﬁ%Fﬁﬁscoﬁﬁ6M06P599F8£0“§uch
pslil-uayopobyrels, ppmyyeyhyhenepomgbyhé@pyIpaeycarbonates,
E8h acr Eggg%éiyo% a?g uret?ygﬁs g?HXV Xd?ceﬁar Oky Methyl
ﬁeﬂyhydsexyaMRanoateS¢lpobyesdepslypekycagebhaanene

BQFM&%E%BQEE@hﬁblgﬁ8E¥St¥6€98n Pg MeiQ€E§ bt 2yl

onat es Ng am des, polyol efins,
Rem {natipBexgtVERATE - cﬁhpale§boéemeyt lﬁréﬂépneéageao

RehMEBESurgekat LAs, Nbl@@ag&agapbgyﬂ@kyner$ €0bt®Nnano
gﬁgslatex or aﬁégconblnatlons of "t hese hi

APnBAY PE G G6LE4s™t B2RaRGFatPHReoASCt hASNBRTEace of
ehuat dagipel yoebrdéng. th- PRE hamentibnesfrmaygbetkkentnoioned

BladBschet 13040 OBLOCLDECAUT EATE ALyt BECHEKLOEne o eluting
ccordain & rnvention’o €. . ¥h oneﬁ
pbéymecsdutangxpagkaggnGOntrahssonﬁyapdopeaprthe Nee from

ek¥ti-ng:1 influences, being e.g. mechanical (abrasion of the
polymer), chemical (moisture deactivating the device prior
to use) etc.

In yet another embodiment of the present invention
the NO-eluting device is acting as a booster for
medications and pharmaceuticals. This embodiment presents a
device with the advantage of combining two treatments, of
significant value, in one treatment.

Hence, such devices may achieve a synergetic effect,
when NO is eluted from the devices. NO has a vasodilatory
effect. Vasodilated tissue is more susceptible to certain
medications and pharmaceuticals, and thus more easily
treated by the medical preparations and still NO has the
anti-inflammatory, anti-bacterial, anti-thrombotic, and
anti-viral effect. Hence, an unexpected surprisingly

effective treatment is provided.
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pol ynmer during packagi ng, transport and prior to use
fromexternal influences, being e.g. nechanica

w@ a0wpasiion of the polynmer) , chem cal (noi st urBCT/EP2006/050896

deactivating the device priorp4o0 use) etc. In yet
anot her enbodi mrent of the present invention the
NO-eluting device is acting as a booster for

nmedi cati ons and pharnaceuticals. This enbodi nent
presents a device with the advantage of conbining two
treatnments, of significant value, in one treatnent.

Hence, C§Hﬁ8t9§¥'§§é HB¥m§£ByGM§néf§¥B§£88tb9 ghteGlion.
when NOis eluted fromthe devices. NO has a

VasBdmpatbrgturiagt cavhsbarrated vea§henes asFerding to the
§M§§@ﬁtlbh9ehaléﬁttﬂh€ Nedecatingspadlfmer may be integrated

I ly t t by th
B RE BEreiarapiand LRHS.IPIE RO Radrpped cndY the
mahufanthamngtprypeaatprbamdeslahthahbrsthndnbehf&pnes with

and QBth¥?r§ giﬁ%gtNoF%BcﬁheaﬁlHQSXPSthggy
surprlsm ective treatnent 1s rOVI
aaQSﬁ@gnﬁhryuﬁhnaﬁadtGﬁébeb9ré%vea§ﬂ@nesvwen

manuf agf ug hHghEAt ﬁgﬁ@féc@aglﬁﬁnﬁk@)e%s ageehdhnggt Pot hBe
present i nvention he may be

Pﬁ?éﬁ?étéﬂvﬁﬁt%HE BB?yﬁéFhBFéﬁa %HgtVﬁP?ﬂOB%SeQF?uded
ﬁhhﬁfﬁﬁﬁuﬁadchlEgtwgpfeéﬁ pkeuedes Eﬂthﬁée£$r?Fdstep the
n the ability toe to the u
SREhER0ER ThhPL50E S Rke! R RAsHs noshhosbiEnbLrkey tne

bahbsterbﬁvanﬁﬂheesnanafaoVarengprbbessnacaoddongstde with

fihee gﬁ@ﬁﬁgtgbmgﬁgkl gmscE§5hsggﬁﬁlﬂ §9f%$95ﬁlﬂ € gas

manuf act u ste roc st st
ﬁﬁén@éﬂﬂet§?§/§Eﬁﬂnﬂaﬁesdéyesﬁiﬂﬁa§§d mPﬁttﬁEl§éé6ﬁd or gel
§pgﬁn§hg cat heters/venf | ones are covered on the in-

d d h |
grecfrisép %ﬁ%@ hﬁ??6§éﬁﬂﬁ¥ﬁ§ X@g@e éﬂﬂh fgomyagid eluting

pplpmengindeytEprapengicnebtespsnohngs betgebn 0.001 to
SBbE"LBR; ; S8yl 6eof! LLesobl bbf OXLdg (8O ir el 1000
bpmweench. 3311;02 3, 4, 5, 6, 7, 8, 9, 10, 11 12, 13, 14,
15, 1e, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 4o, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90 91, 92, 93, %4, 95, 96, 97, 98, 99, or 100 ppm. The

concentration may vary widely depending on where the

etérs

concentration is measured. If the concentration is measured
close to the actual NO eluting polymer the concentration
may be as high as thousands of ppm, while the concentration
inside the tissue in this case often is considerably lower,
such as between 1 to 1000 ppm.

The NO-eluting polymers in the devices according to
the present invention may be combined with silver, such as
hydroactivated silver. The integration of silver in the

devices according to the present invention gives the
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5000 ppm such as 0.01 to 3000 ppm such as 0.1 to
1000 ppm suchas 1, 2, 3, 4, 5,6, 7, 8, 9,

wdogoeddo1sd2, 13, 14, 15, 16, 17, 18, 19, 20, ZHCT/ER2006/050896

23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100

EH@kaEEGtE@”E%QEEﬁ&hQnaﬂa¥x¥§5ybﬁbg€|yPQ@E@EQbT? PRe silver
where the concentration is neasured, |f

e8nEEhERERPORA ?§Oﬁe5§9rgﬁvéP6§elPot?ﬁef9€Pu9ﬁ Rplver ions.

eh@tnﬁgeg@hymeh bhes@mﬁ@en&hath@ndaayceemag bkgbeﬁﬁ several
ousands of e Cco centrat|o i nsid

t
O O LR R e e IS g S e
as$lberween ketp iﬁ@OdppmneTme mEBeﬂﬁtfngepﬁkymebactarla or

%E? 98¥'C%ﬁ1?8°9ﬁ8'HQtEQctB§18%e§$HEiBQx§ gﬁgr”BXuPSS the

ibi nad ver, such roact
¢h@rﬁﬁﬁégﬁﬁtﬂ@ﬁa@ﬁ sff| DETiA pﬁédgeVPcéheaééég@anlt@

the pregentici,N¥ENhLA an'M&ﬁuEQ@EBEéépsyt'Eokrsﬁé ng
an extra boost. Preterably the silver_i1s rel easable

ELEREFReSHEONEBY Ph PHBEFoPﬁ18Fh§FI989YW8ﬁ§ cepprising L-
Pﬂtegtabemngoérsahqeﬂ in tbAbdadteennaytpresenr. L-PEI is
% vera %age exanpl e of uch an_ dva tage

éet of

S tﬁa?r%‘ﬁ MvthﬁaaCES”S he delPedsr nindse

LrBEﬁbaeﬂeasasoasvarbsedlemhﬁlé PHeé poﬂymerofnUees This
ﬁéﬁtbﬁg B9 MEErfﬁ ygssmg ebEhSEQQSHEHC dosagg @k e to be

tric oxi rget site. The device may
ﬁﬁﬁé?ﬁétu?éﬁ Eyrfﬁéﬁ EQahﬁlEr@PE@ﬂr@agpﬁﬁﬁlﬁéaﬁplﬁ pel any

euiekBee ﬂ@téﬂ@é& CQHEré§éBGer5buﬁfoBk8§ 8Er anged then
conbi pati on wit PEI. L-PEL is the char

SPRPal: bpr Sl UaFeage) A0 ZOFTne FeRConoipgpr of L-PET
vel easedcasca bundrdiaf toPEhepmhyﬁatlbnbres. This jet

of pol fibr t r b
reatent e burraber eopaibFaafBat hadeFYr SBEEnbl Finer
HAyeduiiabl pohbnersal acThedéhegctproakbpun, f Phr gbeoflevice

LzEELqth nt@tEﬁ%h199eﬁ€hgnn§5§ﬁbagt§@g Egﬁﬂba1n31de the
coati ng/layer of L-
scope Of the present 1nventlon

In one embodiment the NO-eluting polymers according
to the present invention are electro spun in such way that
pure NO-eluting polymer fibres may be obtained.

It is also within the scope of the present invention
to electro spin a NO-eluting polymer together with other
suitable polymer/polymers.

Gas stream spinning, air spinning, wet spinning, dry
spinning, melt spinning, and gel spinning, of said NO-
eluting polymers onto the device is also within the scope
of the present invention.

The manufacturing process according to the present
invention presents the advantages of large contact surface

of the NO-eluting polymer fibres with the area to be
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on the device according to the invention. It is of
course possible to electro spin the other NO el uting

w@elogrreriss accordi ng to above, on the devi ce aPCDEP10n€050896

to the invention while still Jging inside the scope of
the present invention. In one enbodi nent the

NO-el uting polyners according to the present invention
are electro spun in such way that pure NO el uting
polymer fibres may be obtained. It is also within the
scope of the present invention to electro spin a

NO-gkuyi ngrpabyiee hogebhefowtt Nt ohBehosYhbabl 8nd a cost
pol ymer/ polymers . Gas stream spinning, air spinning,

Efespinni Ngy afyPsprrAiRg, thel #e¥prRni ng, and ge

Spinrinﬂe_@ﬁyéﬂtﬂthhhytb@?iﬁﬁl&ﬂ@ﬁﬁe@niﬁ &he QQY£§$#e

I.S al s wthin the sc e 0 t he rese I nvent.l on. e

cardr olnl FaRehbs 800 eBPah g BL ST rEhs, BEBRIRENL]

anventiopg presbat $nvhstaduambggbs phykEargélgenfaottionally,
f . . ' | i ith t

SHG §8§é851%§eé§§%§hght88 RA Hﬁifgﬁggﬁ§em%5 ) Eﬁdééag the

to betreate tive use o -eluting pofymer, an
dupesiorpfetyi neywag oPrpesanErfginhe géeppdée. urhe, in a

me%QlEQ9 HEYuhﬁtEUpb%"EBtﬁQrEnoﬁthﬁékt@Qh@tﬁ@hﬁl thets.
el enment s and cogﬁonents of the enbodi ments accordin

to thePthbensho ﬁa?r%%eﬁﬁyéPE%PF§9“fﬁﬁ%t?%ﬁ%l@??Cﬁgﬁed
?bgbégkﬁyhiﬂpkeﬂengedpbnfpayismgteﬁbedmaynrbndeedisthet
Luncti,onal It I epented ILn.a_si.ngl e uni
L EERRERRED B Rnp el P CHRE. SPek e Seb ERTC ol Frelh
baresn. ARehbagh the pnesehionnyeniiohthdsobégnby the

' . aho i th rafe LEi
I Shpaag  AGOYEathb b8! HERCE EADSHERLILE Shap,thee
speeifie pbpPHesares 6ARALh¥r BPASIRAEhEALhiRethAVERPPENOT

thekbMibgenaBlychyikbBe acconpanying clainms and, other
enbodi nents than the specjfic gabove are equally .
possi bEB WRENFASiTiE" sEBpetoTt RSB ELBeRASTRF 4F iRY" | foes

hbe ekailnde the peepehcenpri seséteoapemshng” odoeseps.
Furthermore, although individually listed, a plurality of
means, elements or method steps may be implemented.
Additionally, although individual features may be included
in different claims, these may possibly advantageously be
combined, and the inclusion in different claims does not
imply that a combination of features is not feasible and/or
advantageous. In addition, singular references do not
exclude a plurality. The terms "a", "an", “first”, “second”
etc do not preclude a plurality. Reference signs in the
claims are provided merely as a clarifying example and
shall not be construed as limiting the scope of the claims

in any way.
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not exclude the presence of other elenents or steps .
Furthernore, although individually listed, a plurality
wo@booamense el enents or nethod steps may be i npPEIEP1006050896

Addi tional ly, although indivigyal features may be
included in different clains, these may possibly
advant ageously be conbi ned, and the inclusion in
different clains does not inply that a conbinati on of
features is not feasible and/or advantageous. In

addi tion, singular references do not exclude a
plurality. The terns "a", "GWRIMSfirst", "second" etc
do not preclude a plurality. Reference signs in the

c| 2l oy or cafr 041 fedl FEaely, afopolart{y] ng. exapPLe, a0g

shal | not e cons e scope
oedigsli acangswdgvCeal Meat alpawpnfpavaseupacion of

hﬁkeeeabhlahdparlebeeehﬂeﬁtneglgaklaEﬁeeﬁbeechefkeek
| ows for prevention of infection and/ or obtainnment

of ant VRERedAbot i ¢ effect, wherein said device

conprieeedadebité0cempﬂesé§Kh eiutiagoﬁ@agneno eluting
co figured %o el ute a tE apeu% osa e of nitro en
BT NG R e EP e PhCLaT & S RBSRE EorPPRRFelot o
sxposgeanocadfacéNO) ar eadof manmal tissue to said

nitric ﬁ%ggﬁnmgﬁﬂdsééngQ'XEEEonkEgHﬁgd €£U%§§ogét%hc

OXIde
AlpaFensxpgea(NE) maruelngipergnep F3ifinpégraceaxiiehwhen

sanai gp1ymberi ah, usdcheti habssaidrear bkenemiigsial, in
use, regulates and controls the elution of said

therap%u?lﬁ Holagetof hitrFcoRi de™(NBGFE. 2 . Medica
deV|cesa¢00ﬁdtﬁgct0x¢ﬁalmNQ) ebbei egnpsdideni 15 tntegrated

oxide, (“E%rﬁ'%thg Lymer, epnpLL esagaaZSQk%”d'o'%erlal
g oup$, Frosy ea gr 8tps, ~and ©° Fosyrat ed
gnoups, oegahyteenbndabpohrpheseheseluNEdhcaE detvfce

RREPLALNY: EOaBLaEE £Oh; 2ri cWBREBLN (NO)

2. Medical device according to claim 1, wherein said
nitric oxide (NO) eluting polymer comprises
diazeniumdiolate groups, S-nitrosylated groups, and O-
nitrosylated groups, or any combination these.

3. Medical device according to claim 1 or 2, wherein
said nitric oxide (NO) eluting polymer is L-PEI (linear
polyethyleneimine), loaded with nitric oxide (NO) through
said diazeniumdiolate groups, S-nitrosylated groups, or O-
nitrosylated groups, or any combination these, arranged for
release of the nitric oxide (NO) to an adjacent mammal
tissue.

4. Device according to claim 1, wherein said nitric
oxide eluting polymer is selected from the group comprising
amino cellulose, amino dextrans, chitosan, aminated
chitosan, polyethyleneimine, PEI-cellulose,
polypropyleneimine, polybutyleneimine, polyurethane,
poly (buthanediol spermate), poly(iminocarbonate),
polypeptide, Carboxy Methyl Cellulose (CMC), polystyrene,
poly(vinyl chloride), and polydimethylsiloxane, or any
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said nitric oxide (NO eluting polynmer is L-PE
(l'i near polyethyleneinmne) , loaded with nitric oxide

w@ doy/10is®ugh sai d di azeni undi ol at e gr oups, PCT/EP2006/050896

S-nitrosylated groups, or O- gyjtrosylated groups, or
any conbi nati on these, arranged for rel ease of the
nitric oxide (NO to an adjacent mammal tissue . 4 .
Devi ce according to claiml1l , wherein said nitric

oxi de eluting polyner is selected fromthe group
conprising amno cellul ose, am no dextrans, chitosan,

éHhB§B§916H5t8§aEhe98|yghﬁyEﬁ@gé”héﬁtlgﬁédcﬁbhgh8§§ grafted
'enei mi ne, pol ybutyl enei m ne, ur et hane

E@I?n(BD?ﬁ5n€6F5po§6erﬁﬁF€)as 60P91¥?ﬁFﬁBééFG@n5F§¥bone or

@@Flﬁ@@éhdebaﬁabbﬁéy thhyLlcelgulose gcmm» ,

po yst re Vi n C oriade an .

D vai Bermie P QLT SACREAEL +8Ttatn 1 heagloghid
fhemethengtonpdcpnbyHEusggDﬁfVedftonaa i nethebackbone,

% E 8¥nd g?k%%@gc th€e9§0k98ﬂﬁrgi 98&h“£$§h8t%rs (cve),

one eVICé accor to cC
§@Fé§h@§aﬂr@ﬁﬂ@h@aghgﬁsréoN§V§?vngndfsvbﬁﬂFéﬁQQUS vein

ﬁ@kh%tQéﬁp 'nakHQhQQeUEhBééy Qﬁ&hﬁ&§h§ tgsegr@brV§neura
cat heters heral vein cathéters (PVC , ~and

QEB&BFgﬁeGEQ 9£hﬁ HPBQd(QVP?rgaBrgFﬁéB@g?Ebeér icles
unebudeagfbubeapé@vlpheurafdpaeBageeaadd¢bheblmbdnqa9és;

an dr ai na rticles in ded_f or guperyi sign
S e R8s e PR arer o Bhy GaTas | LERERer P! BRAEghY s Ehly tPbcneas
bag31ntubesnbos ghapgphrgand trachea; and intravenous

dressi ggs. MleCQ@d&géi Qegbéﬁréfﬁgr bnglggmckalfﬁéludlng

i ncluding said utin mxed wth a co
ﬁﬁﬁ@rN@lel§Eéﬁga§ObMW?étﬁ?%@ﬁerEBI?p?@ﬁ?l@ﬁéerlal such as

p@hyaeayheﬂé;rpbgyp9@b¥m535hapelya@kbeﬂyt@@@&ates

h | actjcaclds,  starc
58 §H§8F RY8r kBRO¥VLRY 68?§%§Férspob¥ﬂ9EEbF6Fé€Fonét3rCh
pellyuingkal pohghydpokyaliyaanateppl peihessers,

B RERARL Eone Lo AT SR BB Ho 2o 0 B BELAD
polyathsrs, polycarbonates, polyamides, poly(acrylic acid),
Carboxy Methyl Cellulose (CMC), protein based polymers,
gelatine, biodegradable polymers, cotton, latex, silicone,
polytetraflourocethene, polyvinylchloride, polycarbonate,
Acrylonitrile Butadiene Styrene (ABS), polyacrylate,
polyolefins, polystyrene, rubbers, and/or any combinations
of these.

7. Device according to claim 1, wherein said device
is partly disintegrable when subjected to moisture or
water.

8. Device according to any preceding claim, wherein
saild device comprises silver, configured for theraputic
treatment of said mammal tissue.

9. Device according to any preceding claim, wherein
said polymer is comprised in the device in form of fibers,

nano-particles or micro-spheres.
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gel ati ne, bi odegradabl e polyners, cotton, | atex,
silicone, polytetraf |ouroethene, polyvinylchloride,

w@elogaaribonat e, Acrylonitrile Butadi ene StyreneCT/REBB)6/050896

pol yacryl ate, polyolefins, polgstyrene, rubbers,

and/ or any conbi nations of these. 7 . Device according
toclaiml , wherein said device is partly

di si nt egrabl e when subjected to noisture or water. 8 .
Devi ce according to any preceding claim wherein said
devi ce conprises silver, configured for theraputic

treat ngpt 9év§@éda8@8P@im%'@éugla%m 9Dewhé§e§ﬁ0§£§&nﬂano—
to any_preceding cl algé erein said polyner is

Eéﬁﬁﬂ?é%aruﬁrtﬁéca@vﬁ eFﬁSfoﬁﬁ?o#nF?Séﬁ ed with,
p@@@eﬂablbeﬁ&apéuMEﬁé@ sﬁheaeﬁai@rlamylg@l@@e@adfﬂgm the

t | t

hPerp tihe  as Mg S RBLur Ll ReRe, LoS PR P kb ey
pntapsuladbedtirnlea pelgnrakhasel eppégvingietheageoup
EORo43L L0801 4po! keLbylene.  pol KBEOPXL €08 - i1 xanoates,

acrylonrtrifle Gr éf hane { acet
polyratersacrasycspapthctear) upesgvinylalcohol,

ﬁ@h¥§¥9£@ﬁ¥3|E@m9@tﬁérsPObM§§E§E§onQQE¥Caﬁb@&éﬁ&@@%,
vinyl al co st rene,

B8ﬂ§8é? 6H§te8°l%éﬁ95 aésaCbGPyoF@FPﬁ§Y %SFQY%aE?}ﬂPéose
acud), pavhexy Mesbyl pErihukesegéChEine, ppobaegrhaarde

BROVTEES: 25 Ohhy “anibiRGtrone  of FnEeR 1t TRhbogFcbnese-

accordlhg hAodevacen dccontiengi hosaldigatl r i ehenatersaid

F%?Eﬁch @e£59ﬂ1ﬁgesgi ueeaogpahStﬂg QQBMEtB¥h§P§51ng

K ene yacry onitr X re_:t ane
@ﬂy@th a@@taP@éypﬁepyﬂa@ﬁyca@ﬂmgcrg anékrider | ul ose,

?@hyh¥gﬁﬁéﬁé|k@BQ?bQﬁle@biﬁﬁégrs ob9h¥eaprakagtPnetarch,
h | al coho L 3 rene ﬁhers

51 BaPbBnapaL O i d8ROB5F ol i KESCTBBPy (acrylic

poug¢apﬁanboxynhEtbynyﬁﬁhymhmsehécwcpolpsoyeenebased

BYh YUBLSrs9eL8Y L RS r,Bh208Y" adabl € PaLY LS ,EPLERRS,

poly(acrylic acid), Carboxy Methyl Cellulose (CMC), protein

based polymers, gelatine, biodegradable polymers, cotton,

and latex, or any combinations of these.

12. Device according to claim 1, wherein said nitric
oxide eluting polymer comprises a secondary amine in the
backbone or a secondary amine as a pendant.

13. Device according to claim 12, wherein a positive
ligand is located on a neighbor atom to the secondary
amine.

14. Device according to claim 1 or 11, comprising an
absorbent agent.

15. Device according to claim 14, wherein said
absorbent agent is selected from the group comprising
polyacrylate, polyethylene oxide, Carboxy Methyl Cellulose
(CMC), microcrystalline cellulose, cotton, or starch, or

any combinations thereof.
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and | atex, or any conbinations of these. 12. Device
according to claiml1l , wherein said nitric oxide

we@bmbitongspol ynmer conpri ses a secondary ani ne i PCT/RAB2006/050896

backbone or a secondary am ne,q@s a pendant. 13. Device
according to claim 12, wherein a positive ligand is

| ocated on a nei ghbor atomto the secondary am ne .

14. Device according to claim1 or 11, conprising an
absor bent agent. 15. Device according to claim 14,
wherei n said absorbent agent is selected fromthe

group f@”pﬁé§i88 Q@&&@&iﬂ atg, cPQiMeihyiﬁneonige
Car boxy Methyl Cellul ose {CMC) , mcrocrystalline

EelPEf8sBY éoFFBhonorséﬁﬂrEHtleP ahgPebmbBindt FBRsnitric
bheaeok1d6inPepbLemaecording to claiml1 , 11, or 14,

conprising_.a cation 1d c t|o stapilizjng the
SR B B G AT R LR Ne TRL T S 734 goat don
mbaseﬂéetedhéremnthaldroaplonmp51sehcheH f®'omItifie Be?
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and/ or “Sr2+, |nét|ons ereo
nanufaé&urﬁn@a@uéé@égri@g RRCEAS P alascanafntravascular,

kAterstitiah o hHEEQ@E?QH medicah aeeess deviee that
allows for prevention of infection and/or obtainnment

éﬂlQHFlfPﬁrBﬁﬁH?PElQFfQEtl“ﬁ%&BFBPn@“?éoélQPﬁ?i“ment of
eanprtBrbgbosekesfifagta Actbiraiaygi de éhﬁﬁmenutbagprls1ng

polyner n ured t elute th peytic dosa e o
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mat er i i nt an nitric, oxid terial
BCROPhAFUESAdCBaF P SHa! B OTFROLSbhBT eLhFgon oF said
therapeutic dosage of nitric oxide (NO),

incorporating the NO-eluting polymer with said
carrier material into an nitric oxide (NO) eluting
material, such that said carrier material, in use of said
device, regulates and controls the elution of said
therapeutic dosage of nitric oxide (NO), and

deploying said nitric oxide eluting material into a
suitable form, or as a coating onto a carrier, to form at
least a part of said device, such that said device is
configured to expose a site adjacent to said device in use
thereof to said nitric oxide when said NO-eluting polymer
in use elutes nitric oxide (NO).

19. The manufacturing process according to claim 18,

wherein said deploying comprises electro spinning,
air spinning, gas spinning, wet spinning, dry spinning,
melt spinning, or gel spinning of NO-eluting polymer.

20. The manufacturing process according to claim 18
or 19, wherein said selecting said nitric oxide (NO)

eluting polymer comprises selecting a plurality of nitric
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devi ce, regul ates and controls the elution of said
t herapeutic dosage of nitric oxide (NO , and

waleboyiing said nitric oxide eluting material PCL/BPR06/050896

suitable form or as a coatingyonto a carrier, to form
at least a part of said device, such that said device
is configured to expose a site adjacent to said device
in use thereof to said nitric oxide when said

NO- el uting polymer in use elutes nitric oxide (NO

19. The manufacturing process according to claim18,

8@?&@'QN@@'919@@58yb89yﬁ8995'§§§t§b§éér°p§€EBEhBQy Abho
spi nni ng, gas spi Aning, wet .spinning, dry spinning,

fePrespi ARNAGP2BE1§&PSSBFNREREOOFPREF8Fut i ng pol ymer .

20. Th21nanuéaﬁ&ﬂﬁf@gtﬁf@ﬁ@Spr@@QQQdaagotalﬁ@ata1éﬁa@m 18

19, §her in said s ectln saild nitri 8 %h(% 1

SrutShenBsent, SatforrbatPonakind sond M- af ks porymer

wﬁthisaiddea@hﬁkrematengapobymprusepauhtegeating said NO-
b b r r

85ﬁ£§£g £§i9ﬁgge h ES?d Agne; pa REEE§§a96CgFg£81n9 said NO

ere nmanuf act ur i ng rocess a
elaringgrelymer %ﬁ@?éhﬁrsﬁﬂﬁhlﬁééﬂp@ﬁﬁ?ﬂﬁ@ @aﬁgrlal or

BE&ﬁhthnga@@|Mﬁeélﬁtﬁhgsﬁb%%EéErbﬁrtHEt8E'§Eld carrler
compri ses inte ratlng sai d lutin in sa
n

EQF?Féﬁlna%QrPéﬁersB HFﬁ&e§éP8 REEF&F|H% B%I?HEFlng
thgetbeerwsthcsabd eanﬂlaévmaéerlal or Splnnlng Sald
hK}eIu%éngTRol ner -on tognof said carrier in

te
order TG pre e %?F F& %XPd%c%Fataﬁﬁordlng £o claim 18,
éhathetepDQPKQSlog s$atdgdeviing. s22veThénnaaufladeuvitcag

Process3aches dbAla 101 EL AL A Pac Wb (161 GOIRE L ShIMher . for

integrating silver in said device. tric
bREIBAPNORCEREEI A PolPHERVABFULAE, nhRLPAEELESaMS OF

hﬂEEaM@§§H|ﬁédlbﬁle&ébhbéabc@brdmh?aebgaﬂyﬁﬁﬁl@@blms 1 to
ﬂ§V|ce according to any of clains to 17, wherein

i'tric oxide is | oaded to said device in such way that
sai d deneeeiel utes nitric oxide (NO fromsaid eluting

nitric oxide is loaded to said device in such way
that said device elutes nitric oxide (NO) from said eluting
polymer in a therapeutic dose when used adjacent to mammal
tissue.

24. Use according to claim 23, wherein said
therapeutic dose is 0.001 to 5000 ppm, such as 0.01 to 3000
ppm, such as 0.1 to 1000 ppm, such as 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 2e¢, 27, 28, 29, 30, 31, 32, 33, 34, 35, 3¢, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67,
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90 91, 92, 93, 94, 95, 96, 97,
98, 99, or 100 ppm.

25. A therapeutic method for prevention of infection
and/or obtainment of anti-thrombotic effect when using a
intravascular, interstitial or intraorgan medical device,

comprising deploying a intravascular, interstitial or



pol ymer in a therapeutic dose when used adjacent to
mamal tissue . 24. Use according to claim 23, wherein
wa@ a00d/10(1686 apeut i ¢ dose is 0.001 to 5000 ppm SPCHEPR®06/050896
0.01 to 3000 ppm such as 0.1to0 1000 ppm such as 1 ,
2,3,4,5,6, 7,8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,

54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
@Ktrggrggg mggchi dgglcg3acZ6rdzgg %@ az 0f8c14%ms 1 to
81, 83, 84, 85, 91, 92, 93,
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of . n‘gotl c_eff ct V\,heg u3| a L ntravascul ar

Pt ?s?Hl 88 Fo’i“n?r88 gaAR" e |83F gries SurpPestig
tibpkepifng a i ntravascul ar, interstltlal ori ntraorgan

nmedi cal device according to any of clains 1 to 17 to a
site entering a mammal body, and exposi ng an adj acent

area of mammal tissue to nitric oxide eluted froma

pol ymer of said device during use thereof.



