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DEVI CE METHOD, AND USE FOR TREATMENT OF NEURCPATHY
I NVOLVING NI TRIC OXIDE Field of the Invention This

WO posg49on pertains in general to the field of PCT/EP2006/050891

treat nent of neuropathy, such as diabetic periphera
neur opat hy, vaso-constrictiveldi sorders,

macr o- angi opat hy and sl ow heal i ng wounds as
consequence of diabetic neuropathy and inpaired bl ood
circulation due to diabetic disease or obstructed

bl ood fl ow caused by other disease. Mire particularly
DEVICEVMETHOR,r ANRt USEt FOR WBEATMENDTr OFr NEURORATHY at
INMOLVINGENTTRIA OXADEOr ders, and a process for

manuf acturi ng of said device, involving the use of

thnacogxhﬂg fhentiBackground of the Invention
Di abet e a disorder that affects n1|h|ons g EeoEd £
gasdgie ©

around” ﬁﬁ@ %BVFHtl?ﬂlEeHF§éﬁ§elFe§ﬁP?§a ntPnk
tirektfhentnetir apatbpaahg, maaca- aegdmabbhyc BeaiphSrhmr

i i eu t r v in
b P o at e VL R Y SR eb e Bratny
Bhdbet Py heaﬂ@patW9unds ﬁervendaqagecere§udﬂahgtﬁpom

ﬁ@ﬁ?Bb%@hbyahHQEmBEQQQdSHQ@Ba c§2Puhg+9BR Ahet k8 AREbetic
frustrating and bilitating conplications of

éﬂé@éﬁ@s?rbéééﬁ§écéﬁdtﬁé°6§|ﬁ}OU|§éBﬁﬁérPYaﬁ8her disease.
ﬂb&@bbbktychua@ay @a@s@nv@ndibﬁcaéiat@gakbaalaev1ce for

rea % |forn1 successful . D abet
CER BB Ry Ot thacaP YT 0BG BEoeng. CRPEEIRERn EPfed BFOcess
ﬁemrmaauﬁyptsemsgrpfneandpdehypeauﬁnnomvmngeuhepasbypf

ﬂggrggtgg quﬁB?thy Sensory neuropathy leads to
n, ness ingling in the extrenmties, and even

he |nab|I cold, pain or any other
E@ﬁ§gf?8ﬂd ﬁ¥ %geaﬁpgngé Qreas . Aut onom ¢ neur opat hy
| eads Dmabﬁpesemsea(dmsned¢r,thhﬁddéfenéarmpanhyns of

ﬁ%gpﬁglgﬁghﬁ gﬁé’WBEléwo&hEB 8&8g§gg'rQQ59Es in increased
eur opat hy
risk for neuropathy and macro-angiopathy. Reasons for

diabetic neuropathy may be varying levels of insulin or
blood sugar respectively, and high blood sugar. Diabetic
neuropathy, or nerve damage, resulting from chronically
high blood sugars, can be one of the most frustrating and
debilitating complications of diabetes, because of the
pain, discomfort and disability it can cause, and because
availlable treatments are not uniformly successful.

Diabetic neuropathy may be divided into the three
main types of neuropathy; sensory neuropathy, autonomic
neuropathy, and motor neuropathy. Sensory neuropathy leads
to pain, numbness, tingling in the extremities, and even
the inability to feel heat, cold, pain or any other
sensation in the affected areas. Autonomic neuropathy leads
to impotence (in men), bladder neuropathy, diabetic
diarrhea, or swollen stomach. Motor neuropathy leads to
muscle weakness.

As a direct and indirect consequence of diabetic

neuropathy the person suffering from this disorder may



10

15

20

25

30

35

nmuscl e weakness. A s a direct and indirect consequence
of di abetic neuropathy the person suffering fromthis

walewengwi2 maydevel op ul cers, so-call ed di abet i BCUER®N&050891

These diabetic ulcers may develop as a result of snmal
traumas on the body. Since thé diabetic person,
suffering from di abetic neuropathy, has a reduced, and
some times even nonexistent, ability to feel, these

ul cers may devel op very rapidly. Other factors that
severely affect this matter are the reduced ability to

E@@El@ﬁduﬁbéréed§699a§l58U3§Eb891bnuﬁB@réff@ﬁ&%g a&gaetlc
whi ch acconpani es di abeti c neuropathy. The reduced

BlFetPalf¥ndeHeLlAR aff 8creduakesli §méléoﬁ§é6@éﬁc@nthe
Baayo-amgb@paheydlbb@t@capgk@@athguESealﬁgnﬁkbmoalhBetic
whi ch tggxbl od Vess re ealarged and the arteries

éd

arether 2¥hesé® Pssas BPteR°Pestt PP ne¥iBut P on
ekishenaffebuédtgxtoeﬁeey, vaeso- amgeopamhy dsvellopelgry

ESF?E?% ESE' Q8E8k3A£ SEys%géEEE eE%SEﬁ§S m3Pfer are

ere ore ere on afrter tre as t
Eﬁﬁereﬁﬁpﬁdnébﬂéﬁ§YaﬁPshﬁglfﬁ@ﬁ1Hhﬁbé?ﬂécﬁ@uﬁépﬁﬂh?tlon in

ahe g@%@ceeasakéstlwalehsaﬁe@ﬁﬁan§eghd@ﬁbé@XBOHéﬁrogéthy
Reyes sxndro ) this point in tinme, there are

HBegBSG Eﬁ?e%lBFU%ﬁEéPﬁehP brenabifspaeAyaregmes a
ﬂedséqheﬁas osumhcas angt aphoppheracaspahiyiopathy is a

b f t desi d
500 Pe  RarRaeR: ShpT Brhfe v BRECUr anert cnparaan FRgmtne
patarlbatatheberdededanﬁhesedolnetsdeﬁtemﬁthsuhe in
E%HQEEbH” Etﬁﬁkfaf@ab¥eﬁﬁEQtEQﬁlﬁ¥”pﬁQH§o 8H8iopathy is

t1 mes devel Og resi stance agal ns e activ
shaﬁﬁﬁﬁea?ﬂeﬁﬁds psPakéBhPRat hErkeaycaPPbRUCThBepBigeAse,

§H8fﬁﬁnmgtﬁéegféaédhékéobﬂeéﬁtéﬁ bestkéﬁtéd EQ appl ¥ame.
t hese nedlcanegés in.formof crea g}gero

composPETBhanT bEAPA AU T e PRor 3. O AETer ot REHroPathy
waet vagoftoontheipainet dibeedsessevarh. azhRaynhsudn, abk Reyes
g?XdEEBS?SS' which is veryfrustrating

Up to this point in time, there are no good cures or
treatment of neuropathy. Some medications, such as
acetaminophen, aspirin, ibuprofen, amitriptyline,
desipramine, and capsaicin, are on the market to liberate
the diabetic person from pain, but these medicaments do not
deal with the malfunction itself, only with the symptoms,
and sometimes develop resistance against the active
pharmaceutical substance in the medication. The person
suffering from said disorders is instructed to apply these
medicaments in form of creams and peroral compositions
regularly during the day, rather than waiting for the pain
to become severe. This is an all day process, which is very
frustrating for the person suffering from said disorders.
It is believed, in some circumstances, that these creams
and compositions block pain signals, although they do not
work for everyone. Occasionally, these creams and

compositions may even worsen the pain or cause other
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for the person suffering fromsaid disorders. It is
believed, in sone circunstances, that these creans and

w@evp0s49ti ons bl ock pain signals, although thepcTinPIw06/050891

wor k for everyone. Cccasionally, these creans and
conposi tions may even worsen Bhe pain or cause

ot heradverse effects, such as eye or skin irritation.
In the late 1980s and early 1990s al dose reduct ase

i nhi bitors where introduces . Unfortunately, to date
none of these drugs has proven to be sufficiently

ghi;ectbverandradvenss gkdeyef beckrinayerPegRidn, In the
concern. Instead, the best adV|ce the person_suffering

#ﬁ6ﬁ1égﬁesdﬁgéraéFlgaﬁ98@F aldogg egAbFbRSandnRégurare
hhékbeﬁnﬂ@MdQEeblVUﬁQorﬁUﬁBté$yke€B|Gat@|ﬁ©ﬂesbgathese

Level t b
PEHAPaPrS, ERICPake Bar U6 (CHOIE Hearfhe BhCwargnedverse
bidesekfiewhst havenbeencaoxbdeetNO) Ipsbeadestha best advice

%h%eggééBMeshgf899¥8”%kgﬂaéaﬁﬁeE%Bh?éersBQH gét is to
anti otics tric’oxide IS reacti
goheealeanarepylpngohiedhen waMyOée Lvingect PBAB. apnkeeping

basba BhhkkCc1e%Lds QEaM§o§eCEHCh@kmEQ|Qs'ﬁoEBQbEEWU@Eer01se
systemand is utilized as an effector_nolecule by

hegrophaYesaid EﬁB?eEFr?tggthﬁéélﬁ§F15 néﬁﬂeWeéght
pathogeaslssuﬁhwﬁStﬁaﬂgnltyitusgsdebamoerpaoeides and

era mcr blal inv S|on rovement _of
AZEEF A TRELER: PynkaiERhRR) KePFaRTBP() REEMne® antibiotics.
EctrvatD@mderiaggrbgahﬂynreéCbhuedmpﬂaCEﬂetshaandsahsuolved
Eﬁekg?gaeégﬂgfﬁnEﬁﬁHﬁé'Oﬁnokabﬁf'ﬂgﬁg£8r¥xEBQC§§§9§ at

an | Is als nown to ve an
aREFipat Kedenie, tBgpéBmEnpy SYAtEMmt p0di fal utéiiaed, agnan

&@E&Bebﬁoﬁelé@hma3b9nmaakbpﬁaﬁegreaspesﬁe@t,1a§eut b§ainst
cyt ot oxi c ?nd cytostatic i rageutlc b
2 oREBREF aP oﬁgt PIEMSt t SHa ﬁﬁoﬁﬁ Sthey 1EPFEEr shacteria

tuooy i endabeandabant erobtedalinebbeohs ThN® haprboement of

hasiange, evbeLex ccelLea! 5y onohummn.haengt ehedketlvation or
bgaphogtionhefebyonNd mhgtpéets, and also by NO causing a

reduction of inflammatory processes at the site of an
implant.

NO is also known to have an anti-pathogenic,
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

as for instance many anti-cancer drugs.
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used as a chenot herapeutic agent for treating such
haenmat ol ogi cal di sorders, even when the cells have

whemoneiesi stant to conventional anti-cancer PBET/BB2006/050891

Thi s anti pat hogenic and anti-tunour effect of NOis

t aken advantage of by the preédent invention, wthout
havi ng adverse effects as for instance nmany
anti-cancer drugs .However, due to the short half-life
of NO, it has hitherto been very hard to treat viral,
bacteria, virus, fungi or yeast infections with NO

This 'ﬁo@@@éysedﬁg)té @ﬁéuéhbXttHélﬁ 19,8 @B NO, it has
concentrations and has negative effects when applied

PathestraPgenaistint 8ard tRetheay. VAERLs BEEGEFLg- alVisus,

@umgsodklgéggt QPFebQ@oh@fgﬁtﬂnﬁgnt$h@F|N@Ib@b?QSECEd is
nto e DO WL cause a Co te co peot .

ol el 8o PR et b B e e R r GRS "o REr Res et ive

eéfysherhhalﬁppﬂﬁedoﬁnftaotﬂangeoﬁmauaésond tipet body. NO

e_li [ 4 ed
LSeSPERNSY; 408 Tal bapPat faEBE P laniBEE: arpe, apguats of wO
takirefugedf iNorhahe bedl VWiklt FAYSFaet 6pBPLAteheodsapse of

eheNGi kBuli heotiekgsebmanbh- paENGERAKCHAAE, NO has a very
anti-cancerous treatnent .so far. In recent years

FB@éSrEﬁlﬁa%lﬁéeﬁfd?F@EFéanFooﬁoPyﬁ%anﬁnPH tRea few
gapahdki t ynot ﬁele35kageaséﬂogﬂaneéydadmmﬁmsgehtnag in

ont w th mat pQ Ls are r_exa
ToR Bk PhhorHe, £k sBHER BALYTELTChRALEPxTERID! 8 wo nave
PebyEﬂhmhemegnfaeyoaﬁdls PEE @Beanéhﬁ@ in the field of
n , : C S v age
B CpaYhBRE T aha, e R B EL S P aNEnbiE S0 BRES
|nsoluBPerﬁéﬁyﬁeYﬁérﬁﬁﬁﬁﬁ?@r@Bnbﬁéxégens@éﬁeQEQ@EFOC

§Bﬂy§eBBIWQ§§ eaap@aﬂa§l1mh BfakéléaB@hbenQErogen oxide
Wﬁceleratln mound repair t rough th Il ed

nt
8FaPehtiBIr eMe5SBTBFENG T MFAFELS gﬁﬁﬁ B{YBRESofTe for
thempegi pelgetRylengindnklS, 55628, B20LFRELUdRiheeaat ment

9E1§E£F§leg Th; 48N0L 3! E?EF E%g?hgggég”%iyﬂlcﬁgiéneImlne

cers Ie rou
bbubbsaplymEesobéVﬁathps@dvastsgeaﬂﬁ henngnbéetedpatible.

partialjst Bi 6K9€850 describes water insoluble polymeric
NONOate complexes, such as PEI-C and S-nitroso-compounds,
which are capable of accelerating wound repair through the
controlled therapeutic release of NO. Clinical applications
of the device according to US 5,519,020 include treatment
of burns, burn donor sites, chronic venous ulcers,
decubitus ulcers, leprous ulcers, epidermolysis bullosa,
scleroderma, psoriasis, and non infected partial thickness
wounds. However, the elution of nitric oxide from the
polymer according to 5,519,020 is not regulated in any way.
Furthermore, US 5,519,020 is totally silent about the
treatment of neuropathy.

Bohl Masters KS; Leibovich S J, Belem P, West J L,

Poole-Warren L A, “Effects of nitric oxide releasing

poly(vinyl alcohol) hydrogel dressings on dermal wound

healing in diabetic mice”, Wound Repair Regeneration, vol.
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wounds. However, the elution of nitric oxide fromthe
pol ynmer according to 5,519,020 is not regulated in any

WORN6/084911 her nore, US 5,519,020 is totally silBCt/EPd»0o6o50891

the treatnment of neuropathy. Bohl Masters KS;

Lei bovich SJ , BelemP , Wsb J L , Poole-Warren L A
, "Effects of nitric oxide releasing poly (vinyl

al cohol ) hydrogel dressings on dermal wound healing in
di abetic mce", Wund Repair Regeneration, vol.10 no.
5 2002, pages 286-294, XP002335426 US describes in

Ybl ' Ro@nd, i Bo¥bYOpEEERONEES2HR, axBAY¥SE38YE0E8) . describes

HHHUT dCl Uf cU Dy Ul travioret 11 gll[ =TTt al SU
BBl YAEFPzaPAoRlf VAHPpBRFPPURRTI £l BoRBVFLWIYATaIRD

ﬂaﬁgfa@auaﬁanbyyumgﬂayedlfa l?@hﬁgh%gEﬁabé@kp©m§mekhthion

roauce erapeutlt C el s wever t he

O B Ty A R hE e el PupEl R Bng Wby SORGY Ravhdfat 1yppeupea

tlocthenpoilgmeot bhkkbshkenthaboptotiheetr ehtmeptudfic levels
uggpal 6 S se¢l.o r

B OB kENeyED, OchR L 10hDEhOREE L6RTLLRG 1Rl any pav.

E§Fﬁ§eﬁ@ﬁéﬁvbéhssoﬂOEUPEﬂt FﬁmévéﬁlthéléPBtléhOéﬁ the

ekggtﬁegglgg géggb%gghpolyner according to US 6, 737
, 447 is ngt requl a In any way. Furthernore,

6 737,447 %3?o§é7|91§Fi%ﬁ? aﬁoEPth%gtFQEtW%ﬂ%cﬁ% devices,
WﬁmEBpabhy1n§Pp103Q3e42NOdd§¢h056§ Byt nefbynanofibers of

ph bic._ NO rel easin rs, These.pol ners are
B PERS 08w B EhEnRLl R, BI R ali 51 B 18RS cRE
po&ymykbenzenéldgaZQnUanﬁ»aBatéé7 1BmeVer¢guheted in any

ﬁhyt'?grQE%PhBEbc Qé'@e7F @hﬁsp95¥gﬁiy35995 ENgpbBt the

i's nhot regu in_any way: Furthernore,
Epcatnoptsof P§UF©Péth S|Ient about the treatnent of

neuropapbhy. 365 20044903£1688sdtseto88%y! Bg@Lophobic NO
d|£ferent|al dellver¥80f nitric oxide within the bod%OSS_

988418172588 rEnt T BRSCt RALYPRESdBYFCBXAERBIYFRY €
U5n2684p61?i589eHﬁyrb&aﬁ$eddfdﬁvmhgmbﬁazénen skin

$9Q9Q§i8kd98$2£29§'HB%Qseg,’the elution of nitric oxide
from the polymer according to EP 1 300 424 is not regulated
in any way. Furthermore, EP 1 300 424 is totally silent
about the treatment of neuropathy.

US 2004/0171589 discloses local, differential
delivery of nitric oxide within the body. US 2004/0171589
mentions that the device according to US 2004/0171589 may
be used for placement on skin wounds or openings, page 2,
left column, lines 5 to 6. Furthermore, US 2004/0171589
discloses polyethyleneimine microspheres, with an attached
diazeniumdiolate moiety, for long in-situ half-1ife
applications, page 6, right column, lines 1 to 5. However,
the elution of nitric oxide from the polymer according to
US 2004/0171589 is not regulated in any way. Furthermore,
US 2004/0171589 is totally silent about the treatment of
neuropathy.

Other example for NO eluting polymers are given in

UsS-5,770,645, wherein polymers derivatized with at least
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left colum, lines 5 to 6 . Furthernore, US
2004/ 0171589 di scl oses pol yet hyl enei m ne m crospheres,

wowdok/osr1at t ached di azeni undi ol ate noi ety, forP¢DRB2006/050891

in-situ half-life applications, page 6 , right colum,
lines 1 to 5 . However, the ebution of nitric oxide
fromthe polynmer according to US 2004/0171589 i s not
regul ated in any way. Furthernore, US 2004/0171589 is
totally silent about the treatnent of neuropathy.

O her exanple for NO eluting polynmers are given in

H8e5 '-N&?Ogrcﬁﬁljé p&hefﬁb@ PAAYI®IR: deriyat | 280 i t]ggbl%}mer are

| east one - group per 1200 atom c mass_unit of
66P9ﬁéﬁe§rexdb§éPaséae KCbEFAg BRE BrapRhe Eﬁeaéxﬁnple
hstaas§maté63pbayﬁérpahmnae BREphsefr Bparedchbyng a

BELgth i a B R kTR R sl ME b r iRy i By PRI Ha bp s

tbndhtgonspsultAbﬂenfbmlnetsosylhasngeﬁebepeulol groups.

NO el Uk g LRy o ol egu tpé% £80cGen0a0PLERHG ENbET

t he sur ace o pernan medil ca I ces
@géﬁcaéeuﬁbaan@éa Qeaﬂﬁgo §ﬁémﬁﬁgt§|§hefséaﬁﬁce of

baPhavenent, of lﬁﬁtgaaﬁéagcﬁiogg§§cégdsﬁ@guﬁgdlmplanted
I nf l_.anmatj on mﬁ anting,such devi ces. Accor

en.i
p6absse, 7397an9, SéggggﬁFﬁBtf6WPHQH?@§Ptd8§|EB% healgng
pEOMédéSaﬁdtEédu@&ddenﬂEEmmatyoﬂSWHgnnampﬁabeﬁﬁgoﬁuch

[.i near eth im.pe) =dia i undi_ol near
HEPT B ar ot e itE) Bhr UDehr Tadr bidr oo EPahafe AP, Fatical
dgvdee$hﬁkovmdascomtr®bledidandeiiVeryissmes aadofibers of

959@9§ 81 kgthgfehgﬂhhag e;ggsﬁﬁuﬂagoigterexgﬂ ar

ISSU s at riIs I N ur However
R MKﬁehﬁﬂeﬂé@hﬂebﬁpéaenFﬁmﬂh@leéﬁté%ﬂeéﬁe@snetvsq a4 yde

Rﬁo@nhﬁ Ql&@ﬁt@@ll@dtﬁanﬁéﬁttbhaﬁsﬁhbélQn@XbQQah§ to aid
h E Eron1the coatlng durlng gerlod of t|t ‘
¥ £81&N9t RECFREEr pPBt 5Pi BRESF “c ORI FEY| EG" igsues a
EESpeof mﬁjpﬁy6 737,447 is different fron1Ehe neanlng
reﬂ%@%g? thQ LDE,PLESEPt wLOXEDLY P04~ " REIHL B E5h text

accord
of US 6, 737,447 is only directed to the fact that nitric

oxide is eluted from the coating during a period of time.
Therefore, the interpretation of “controlled” in respect of
US 6,737,447 is different from the meaning of “regulating”
in the present invention. “Regulate”, 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.

Electrospun nano-fibers of linear poly(ethylenimine)
diazeniumdiolate deliver therapeutic levels of NO to the
tissues surrounding a medical device while minimizing the
alteration of the properties of the device. A nanofiber
coating, because of the small size and large surface area
per unit mass of the nanofibers, provides a much larger
surface area per unit mass while minimizing changes in

other properties of the device.
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present invention is intended to be interpreted as the
possibility to vary the elution of nitric oxide to

wo bmsekwinchi eve different elution profiles. PCI/EP2006/050891

El ect rospun nano-fibers of linear poly (ethyleninne)
di azeni undi ol ate deliver therdpeutic levels of NOto
the tissues surrounding a nedical device while
mnimzing the alteration of the properties of the
devi ce. A nanofi ber coating, because of the small size
and | arge surface area per unit mass of the

nanof i BEL8ve Pl OVhEegi 8cMYEhrbak gehoBHI EAEENAT €8nPENing an
unit mass while mninzing changes.in other properties

oRPERECHEV  cefHBRRTERT FRENABPLEPYstPeTPEPBEENCS] FERRMENt
@@nﬁ@ﬁﬂbpgtay,lgneavagea&aaét@eeﬁ@ﬁkopaehyol@gabéﬁlc

t of t t f t.h di abet i
HEaRGRat R9SCarABET CoORER: oI SURu0! Bond Py ELFgEood and
desdededsbland eabae@ed and hhedened phobdgess$sepstential

Egdnggglgngklggthogenlc potential of nitric oxide.
,an | roved, or nore advant ageous, device for

therapE@FF@rt@@a@ﬁﬁﬁ@véﬁdléf PPEYed V@nt@geﬁ@aro§9Vhye for

§H€Ba§§ugh@bﬁkéﬁtﬂgHEOQﬁHVMr gdirabeht¢oH! 6€r SeudBfathy, such
nacroagglo pathy i s needed,. s desired that salrd

aévAcababes PR F@B%EthréaPQ?Féﬁ PACERE’ afPEcTBE AT ea
mhghepatﬁyctsngeaaéueSIaosstd@ehyedhaﬁaa yasa- delratengoes

ef fect reduce ain and whi ¢ ev
ShEfeh e ELHeTaR R, R e oA ar R FRaT et gkt ing
netveevpbsptnesﬂstahae agaaﬁstduhetangleéfect reduces pain

ﬁhérFBQEBthSﬁhdéUb%hﬁeﬁedeéﬂgemﬁbCQaggeﬁo”HF803358 cost

OCa I n oreelrrltatlon pain e
aé@aﬁtagéou§ndawalph davireuflaesandeyieEeAPPoRRRSEBRCE

hgégﬁbtptﬁéeabtQﬂeaﬂﬁakﬁaaéﬂﬁmbamfsﬁBgtgﬁaéhyanauﬁhlaﬁ does
di abetic n uro %Ei@ di abeti ¢ ulcers, and enlar ed angd be
I

RFdenBd nI 864 8T GHGI 4T hetabvaht afedlisStSunitar
afivikheabavent i andAdcaopdiragbylakrhe peeseat aiihgehhgofior

95%58£a8k¥v§§%§8n and treatment of neuropathy, such as
diabetic neuropathy, diabetic ulcers, and enlarged and

hardened blood wvessels, 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
singly or in any combination and solves, among others, the
problems mentioned above, by providing a device according
to the appended patent claims.

According to one aspect of the invention, a device is
provided that allows for target treatment and/or prevention
of neuropathy, such as diabetic neuropathy, diabetic
ulcers, vaso-constrictive disorders and macro-angiopathy.
The device comprises a nitric oxide (NO) eluting polymer

arranged to contact the affected area, such that a
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to mtigate, alleviate or elimnate one or nore of the
above-identified deficiencies in the art and

wale@ads@ant ages singly or in any conbi nati on anPCEBP2e&)50891

anong ot hers, the problens nentioned above, by

provi ding a device according Bo the appended pat ent
clains . According to one aspect of the invention, a
device is provided that allows for target treatnent
and/ or prevention of neuropathy, such as diabetic
neur opat hy, diabetic ulcers, vaso-constrictive

9hé95ﬂ@ﬁ§1éngoE306@ ﬁEQkQEaBQXdeTBQ devteq ¢PBRrL588 Aitric
nitric oxid iye uting polymer arranged to contact

PﬁédﬁfﬁéEFéBgaP@ m§EcHOtﬁéFdaﬁﬁ§ﬁapeutlc dose of

nitricrexbdeing ebuéﬁétﬁéﬁnhgpédtnbfftBeOth@neithn@
Eolxger to.said area. Accor g_t another asgect 8f

AU AGEHE i BH, Pﬁ°ﬁ§ﬁﬁf£8FuFPﬁB X%&ef6F BORKEe
dheke3n|5hprpvodeds mbeaepnothespfoceﬁsrm$ng prdeegsse that

%?&Qr?bggtgr 8¥'E?e59ﬁ5n§|gﬁ&§020%ﬁg@5ggﬁobr8§tnent

prevent on o neur opat etic
n@ur@pathy, auabeﬁscdmabéﬁsc ﬂﬁdrﬁﬁéﬁbYanéﬂ@bﬁthy u¥gers,

a590ﬁ5§r60a95h§§§t§9|e@héngraceggrabmbxlgssnsénéetlng a
meri¢

oxi de_el uti E g ers, and deﬁ? % sa
HFPFF&lBylag BLh ﬁgOFFHEr§lPElachﬁaB Shea ﬁbers' and
aapmh&dhgssamg ﬁﬁtkapebgmaélagutmnbefibﬁpe|$ﬁda|n sai d
devi,ce., Acc till.anothe ect . of e

S5BaBR ohESEhe BRctR/Abb 5 AR bR ERRPEE FThg' B8 oo
pedpcaredt ihostidatlewicprevent neuropathy is provided.

The prﬁé@@idiﬂgeﬂé'Qﬂlbﬂsaﬁgthéésés%QStagfaﬂhégg¥8¥§£t

the prior art it provides targef exposure
éﬂV@@Fé@naréaUﬁ@ RO, n éF@b?Xéﬁelﬁ@réa§@§l§ﬁm@9FaFP0ﬁreat

bR phevahtestadopheny asvasevéihkating effect, a
p05|t|ve ef fect on, nerves, gln reducti on_and wou

heal i ng®wWRFFESRbt 1ABGRF OPPnGet edF st&REE & %.ﬁ@YaPE%ge over
abti peiphasraceubicak pubstdasetakgeal espbruoe eyean

g%% E%Ed aregakg ﬁb?'wﬁé%eby an increased circulation in
the affected area, a vaso-dilating effect, a positive
effect on nerves, pain reduction and wound healing, while
not developing resistance against the active pharmaceutical
substance, local skin or eye irritation, pain etc, are

simultaneously obtained.

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

Fig. 1A is a schematic illustration of a treatment

device embodiment 10,
Fig. 1B is a schematic illustration of a sock 12

according to an embodiment of the invention,
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Drawi ngs These and ot her aspects, features and
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be apparent and el ucidated fromthe foll ow ng

description of enbodi nents of 9%the present invention,

reference being made to the acconpanying draw ngs, in

which Fig. Ais a schematic illustration of a

treat nent device enbodinent 10, Fig. IBis a schematic

illustration of a sock 12 according to an enbodi nent

of theFigvehtisnaFsghelRaticaisthemmattonl bliséragpenoof

t ti .20 di t th ' t
SpaEREST RoenCrBAd ARgEo3anS g CRBRRR BoPFI Het FAF: on
ohvansheath or plaster 30 according to a further

enbodi nent of the invention, and Fig. 4 is _a graph

il lustFaging Hﬁf@e?@h?m@Fﬁﬁiéh%?é?rﬁFi@ﬂcoéx@d§h$@6h1Or
§T$F€8ky§8ragbékaﬁﬁg tPEES%EkQBEQ”ﬁQB Eﬂﬁ8ﬂt"8?tﬁﬁghe

ol 'ow ng description focuses on e odrments of the
pnesehtonpventi on applicable to a device, which allows

for sipultaneous target treatpent.and/or _prevention, of
neur opatFy . JStBh? ad- AP Abet | B hear bt Ay EERTaBot PLaLions of
peci-phebal gaedrepat iy, pel yneur gpathyeand ul cers

resulting fromsaid neuropathy as well as a

manuf acturing nethod for the latter, and use of nitric

i de. Wth, d | tr id it i de,
N0 PPESEREPRRoaF CBPEaRMBREPmmcol ogi cal ol 65 have

attracTed fiuthoaihentiesarapdidhusobavesbesnesbodirvdnts of
DR, A BT AT AL PR nEol DonBUISky 4 o
EonspimulteacenzyhergeNOBreahingnti sngresenre¥gehipn of
hberBREARL, SEAER 9F diabetic neuropathy, diabetic
peripheral neuropathy, or neuropathy and ulcers resulting
from said neuropathy as well as a manufacturing method for
the latter, and use of nitric oxide.

With regard to nitric oxide (nitrogen monoxide, NO),
its physiological and 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
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a living body and an inducible enzynme, iNCS, which is
produced in a large anbunt in response to a certain

WwWG@ER0a084982 It is known that, as conpared w th PEEEP2006/050891

concentration of NO produced by cNOS, the
concentration of NO produced Yy iNOS is 2 to 3 orders
hi gher, and that i NOS produces an extrenely |arge
anmount of NO In the case of the generation of a |arge
anmount of NO as in the case of the production by i NOS
it is known that NO reacts with active oxygen to

éEEéCEfe%HQGBQHérHEQBHOBQaQ'§H§l§n9m69HE96fCﬁb|§s QHtthe
al so to cause inflammtjon and tissue injury.

6BRer chakle PROHHEEASE BY FH@SgehéréﬁuGﬁn6#d§r§ﬁthat NO
anruBt chArb® 8s vArtibascpsetettlihe preduati 6orby CNGEng

it d.th t h f

bbaveEEPORo e FEhaCr S BUED o CBRED ef: sheRo R P action,
ChProvehBht, o§utheablvadodikatibataohi oantippadedatnt
9l5t08PYAGICLEH) aLh 00, APLLPLA! 8Let 3RO Eaat kOhce

actl on, antl Da

] cter(a action anti1 cancer act
aeéépéraﬁp@ﬁl@rath@na©§o£b@|@hsarpth@nda§e§hevdlgea§@ve

gepat, fHBﬁEEOBuﬁégﬂbﬁtk@@ul&%ﬂbﬁtrﬁ@ﬁﬂbtkhﬂgmﬁﬁthﬁ  action,
erection rep roductlon% | earni n appetite, and t

PrRet1PBr dF6PEPEUCEARM DT t GFETBED heaBH§§ﬁE?rcaaétF0?t}lke
akrdOSrbage bﬁﬁmbexaﬁsneﬁ toe éheymatmesaceﬁmty of NOS

reve tlnge m nga% Q nd t%ssge b mgln are

consi deredtd 6 PPbihabParPS RO GeREFYEEETH a
fafdemaabinh andathssuaglbodyy,thevbrarehQOpsodetednto be
%%t&ﬁﬁu@ﬁ%i bCNﬁk%#M%EXtéar XQr§§§§Q anBH §£)1Hfa“ﬁ§%

articu as not een exam ned
beﬂﬁosaovﬁve%hubh?.ﬁgomaﬁﬂeasoﬁréh@cﬁpv§maéﬁpoﬁ§t#8ata (or

bkpkags@gdamemnﬁaoeﬁthg Rhﬁ pazyﬂahngraCENwssyhaé NS been

and a rla ¥ Ln recent year

FSuBnEn Rt bBenCRPPORTedtt BXpOPYRERG WRFROPRoPTotective
eapabnki fgrok nebEEglhgdylbyogenmoxudg wheneget/mandci n
SEPL AL TV Shr GHELASLITRRS L PoLgs pEagE

In recent years research has been directed to
polymers with the capability of releasing nitrogen oxide
when getting in contact with water. Such polymers are for
example polyalkyleneimines, such as L-PEI (Linear
PolyEthyleneImine) and B-PEI (Branched PolyEthyleneImine),
which polymers have the advantage of being biocompatible,
after the release of nitrogen oxide.

The polymers employed in embodiments of 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 fibres, such as nano-fibres. This jet
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Pol yEt hyl enel m ne) and B-PEl (Branched
Pol yEt hyl enel m ne) , which polyners have the advant age

w@bRoobms4r2 bi oconpati bl e, after the rel ease of PCT/EPDE6I050891

oxi de. The pol yners enployed in enbodi nents of the
present invention may be manuflactured by electro

spi nni ng, gas spinning, air spinning, wet spinning,
dry spinning, nelt spinning, and gel spinning. Electro
spinning is a process by which a suspended polyner is
charged. At a characteristic voltage a fine jet of

Be! yARymEel eagessf hap Hheqsurtael LB LespPRgEet 0ot BE
tensile forces generated by interaction by an applied

tregtffle field with the electrical charge carried by
the j eturdhésmpreress pfoEorEessa bgn61320t4pslyaﬁa Us
h; 5 39 uch nano-fi bres. Thas et of res
BbE2oqP  GlpeloRE BrbrPaRs FRupabbrlarhgey
EUDﬁhetmDnepfUSu6h3ﬁ215ﬁ6r1USf6b5é@ 4IBQSandeUSn1ques are
[ o] (o a at h
GefidrapPy BLBELOSH BERCEEPESnOHiARRAGY UEES, kAbuh Bicnin
ahe ééh@raﬁpymbageandﬁsgﬁy 36r eam SPiLARLAY, aﬁsélﬁﬁédﬁ

whbhbp tBeutiBRE EapEbNE b@dyékﬁxn Sf§b5r§p'@an9tr@5m
i qui ds and/ or ,sol utions capabl e orn1ng hers .

éﬁén§%P8aﬁFsﬁPhE?Hng§ BGPe alFSrdSVéaﬁéuﬁ caéGFEastO
aéeeadnngmbedﬁﬁéhasnoenbﬁélmﬁnéﬁtmbnthe |nvent|on I n
an eandlnentmgf the nv n% acc rdlng to

¢k

the devi'c@"i S"PROEF 13Veiah Shndatfattidag bo rig.
tBrbithat demioe LSPEn ﬁprmthérshﬁkeﬂatlmgnpﬁhyngrgdsgéha

egmsﬂh99185lpy|959 aHkn8t98¥tﬁénélPEEkgogéﬂyméginQESH as
I tosan enel m ne, PEl-ce
E@P?Br@ﬁ}ﬂéﬁ@ﬁﬁvnémlﬁélQBﬁﬁyﬁéﬁelﬁhﬁéosﬁabyéméﬂﬁﬁﬁ@

BﬁhioéBH$hﬁﬂﬁggehy§aﬁéﬂﬁ§ﬁé , PROL Y10 BgEQr bONnat e)

BeLYREBPunghe pB)S vPRIFDUhY SEnaty Agngoo vurethane,

pollydbnenhbhykdibbxapermateapypodpliinahboasbohatbese,
889yﬁQS§§dg?nEE%ESQypﬁE¥H§iScgiﬁﬁigge (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, and other suitable carrier materials,
such as polyethylene, polypropylene, polyacrylonitrile,
polyurethane, polyvinylacetates, polylacticacids, starch,
cellulose, polyhydroxyalkancates, polyesters,
polycaprolactone, polyvinylalcohol, polystyrene,
polyethers, polycarbonates, polyamides, poly(acrylic acid),
Carboxy Methyl Cellulose (CMC), protein based polymers,
gelatine, biodegradable polymers, cotton, and latex, or any
combinations of these, as base material, said sock being
expandable, where NO is allowed to be eluted, said sock
being covered on the inside with nano-filament of NO-
eluting L-PEI. The base material of the sock may also be
cotton, polyacrylate or any other fabric used in the

clothing industry, in which cases the base material is
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to an inert backbone, such as a pol ysaccharide
backbone or cell ul osi ¢ backbone, and ot her suitable

wa@2006i0891at eri al s, such as pol yet hyl ene, PCT/EP2006/050891

pol ypropyl ene, polyacrylonitrile, polyurethane,

pol yvi nyl acet ates, polyl acticlaci ds, starch, cellul ose,
pol yhydr oxyal kanoat es, pol yesters, pol ycaprol actone,
pol yvi nyl al cohol, pol ystyrene, polyethers,

pol ycar bonat es, pol yam des, poly (acrylic acid),

Car boxy Methyl Cellulose (CMC) , protein based

@85&@3r§1tﬁekﬁé'N@ve?hggﬁ?r59§9ﬁ§rpgb¥ﬂ?&§ng095tQﬂe
and atex, or  an nbi nafi ons” of these, as base

HRVEREAPD - sghaSs@@koﬁémﬁﬁteﬁﬁaﬁaﬁﬁﬁeanwﬁéﬁ¥ e pge sock,
ahlenedst gppeielubgadrhsab@rseekdbeirag €avenedsanct ey as

inside with nano-f il t _of Lut| -PEL. Th
BACESFar PPl 81 fResSBERCRayaPae BaCCaE bR Posent
polgatiyphatBeosoakyist hevetaldr bo tbedinmithewdkbt hang-

k??%ﬁ%h¥ RES ﬁgt89h8§s ﬁlkgﬁlgaQSépBEEV'Qbﬁb§h9§8ego above.

n% yrrer acc
PrgBnPPOHMETHI srenbodi AEATPPRoVLHEES aﬁléaéVYﬂ@nas@lnes,

saek, aﬁhBCbEES(BEthﬁgdoﬁol92tﬁ§ﬁ§ﬁ&@ﬂlﬁé?a WAithepolymers
sane way as normal cl ot I n" anot her enﬁo i ment _ of

Pﬁ@epFB§eﬁ9VFH§@ﬂ?|8ﬁ PﬁéngoEROFngégéPéS'oﬁ ftge the
ta$edeeMDthnmaneﬁehaaﬁmﬂeof any ot her suitable

polyne accordln g bﬁ €15 Such p ners_are

exanplé BTher“pory %l yFené i Hed!d H%ﬁym%r% %E? Given in
UBrén&ﬁ@d695LthhybenepnﬂMm¢rs dﬁrchapozydewsthaae flhest
adxanfage Egageb%% ?Q@@OHPéﬁhB'ﬁaséfEﬁ L Be Eﬁée éfyﬁér are

ni trogen | her exanE Utln
gﬁécépﬁéﬁrlﬁ beigg gne, 064 Womh@PQIﬁXE@P}ﬁEﬁ§ an S-
ﬂ@ﬁk&@&&é@@dmbbmyﬁér|Qﬁ&t1§n§reﬁ5¥egrgyprﬁﬁbt13 Oa
g ﬁ éﬂlt of the Eg éner are glsclosed ehng
Yh[ipheteenBOLYARpI 818 an"&hi PFELOFAPEd=gEPy mBpde
apdduslpnepauedabyeréaetnmgraspmhyﬁhgofaéedtpmbyn@toups
W th §E' °§¥£9&£$thgﬁﬁé ?QQSEO gﬁdhgkgﬂﬁtfﬁgtﬂbbﬁ
for rosylating fre i ol "groups ron verS|
maéeGQWerbéd Nenebgt hagotspPEn onto the surface of
permanently implanted medical devices 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.

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
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the healing process and reduced inflammati on when

i npl anting such devices. According to US-6, 737, 447,
a coating for nedical devices provides nitric oxide
del i very using nanofibers of |inear poly

(et hyl eni mi ne) -diazeniundiolate . Linear poly

(et hyl eni m ne) di azeniundi ol ate rel eases nitric oxide

Qh@»?bEs§b§QHE§°EBegaﬂ9nEﬁé elMQWeyar ort Herreanbngqef to
con " the context of US 6,737,447 is only

ahrsep¥dachieke fatferraf AlvFienorRraéiiesel uted from

t he COAtpﬁgyﬂéflB@mﬁr@@ih@daﬁfOthﬂErosyEat@@tgkbﬁp is also
nitric Q is el ute? gLI !n ince refo&g %he
?n?8?6?§i3tp6 of CEOAEr SEFEHRTI] RO X@EECt one
6mE@a;méﬁt|sfdthéepeebehtomthetﬂean|ngeohltrlc oxide
"iSSEh?EbBQ"mbP EBﬁpBESéE”8159¥SQEh8901a Sgﬁkéhﬁsors-

tro cordin resent 1 nventio
nﬁtéﬁaﬁaat@dbénﬂnpeﬂpﬁé@émla§@ﬁegp@§§sbuPrt§DVocoabynatlons
thergbytion of nitric oxide to thereby achi eve

different elution Eroflles g ymer con$r|3|n%
O-nutrB%yFB%%H gre Bereﬁpgﬁl% BBs@beEe tFren x%H%e“tlon
ehmﬂlﬁ@tp@byﬁﬁﬂdeThm&tlhg poeyagbodsment of the

tl t.h It | ut] I
SRR E ME RGN DA e
Olantrospbayédthydapsimoncadyaeonbimdipdasetl hewbote baid
ﬁ&tkhcaagagsregﬂPgﬂgngeﬁgﬁértEs EBS&%BtwhEﬁ ﬁ&t?ﬂcsék?de

nitric oxi utin IS a po enel m ne
ghageghuktifoldpracnsuefig aEePEFONEﬁ(PPﬁeaFrEBH?d to release

hethykepeai gkng} QI@%@EtM&HtOE@E@) , Where said nitric
oxi de ﬁlutln ) Iogded mmthaﬂltrtc oxi de,

R oo oPheo B e haL Br o o stnkanly At Frbhei¥ige
eeheang pblymeroxirdesalcattdedromnthsi geoufosemprheing mino

Séﬁﬂghggleaﬁiﬁgi&ggk%aﬂgsrkﬁigéggg, 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 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.
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eluting polynmer are selected fromthe group conprising
m no cel |l ul ose, am no dextrans, chitosan, am nated

waebkiosos@an, pol yet hyl enei m ne, PEl-cellul ose, PCT/EP2006/050891

pol ypr opyl enei mi ne, pol ybutyl enei m ne, pol yurethane,
poly (but hanedi ol spermate) ,1%oly (im nocarbonate)
pol ypepti de, Carboxy Methyl Cellul ose (CMO),

pol ystyrene, poly (vinyl chloride), and

pol ydi et hyl si | oxane, or any conbi nati ons of these,
and these nentioned polyners grafted to an inert

backbogg, 1§UﬁBs@3p§e98£¥§§éCBﬁ£td€h9a85983§p9ﬁ fibres in
cel lul osi ¢ backbone. In still another enbodi nent of

the PreséntinfveftkoACEREIAPET FE Bkﬁdgr@ﬁeﬁFnamBaﬂyﬁ@Pt of
any pEeéeﬁkd@hVéﬁthéﬁdcbﬁbE&B@ L-Phis kiBd, ohipelynekide
oitgnnngf % a mati c reac to rekegse nlgﬁé 1
Sk hBenl R Re B E 0 K hateh s DRk Phry Rk SR Bhikab e
puptiabkd &sonmi LrPEIoahdelebdedngipbl ¥Aefori sepobygaetbereof
EgnEnging secondary am ne groups (=N-H) , such as

or have a secondary amine (=N-H) as a pendant,
such aEhaniaseel nanesepunt fikenss tiprehekh®l eonhaxttpé the

?@egeﬁeumn@éhtgénlmnteﬁdé@PEBUEéngnﬁegbréﬁearanglbers
resent _enbodi nent of the present 1nvention

EBﬁﬁEP§Q £l PEPrOAPS8SSnPEPAECORPIELBFEFI R PRBEFS1EG, Such

be mm@eﬁrbnbplhhengpcklarepsuntabLngtoépﬁﬁdlﬁgonury
release t hereof at use.

L- PEl .and g Qn
The &t "ng EB& %Pgérge i SPIA"thE context of the

presenThiaveatkomaynbentedaty beitabéepséted aschibers

BQEEEBEQ HEepE89€§8€ér958dgﬁy”Eoﬁkbﬁé§t°£o”68°t§béﬁed

such as e?ectro spLnning, "alr spin I NNl N
éP?hSEﬁnﬁlﬁ@Otn@Ftl§§FHﬁﬁH@l Eéﬁsspﬁnﬁﬁﬁé ¢h§§lgbckthe
WﬁMlQeoknaaﬂMrﬁUbEthea§déﬁen$Uﬁhnééka sHet AhbeeSbZzea part
r_coverin part to be treate such as
PBor BFerndfvFHUHT I beaenuBaPF . 24m hFgho EE™ng) BB oF
anpgavt dotlaniabdesenThasaeskzethmaywhébe exkamppartary from
small, medium, and large sized socks, depending on the size
of the person to be treated.

When the NO-eluting sock 12 according to the present
embodiment of the invention is applied on the area to be
treated, according to Fig. 1B, and gets in contact with the
moisture, in form of secreted sweat, or sprayed proton
donor, the NO-eluting sock starts to release NO to the area
to be treated.

In another embodiment of the present invention the
sock 1s covered on the inside with NO-eluting nano-
particles, or micro-spheres. These nano-particles, or
micro-spheres, may be formed from the NO-eluting polymers,
encapsulated in any suitable material, such as
polyethylene, polypropylene, polyacrylonitrile,
polyurethane, polyvinylacetates, polylacticacids, starch,
cellulose, polyhydroxyalkancates, polyesters,
polycaprolactone, polyvinylalcohol, polystyrene,
polyethers, polycarbonates, polyamides, poly(acrylic acid),
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of a head, a shoul der, an upper arm a forearm a hand
or individual fingers. These sizes may for exanple

WO 2009/08490m smal |, nedium and | arge sized SOCKBCT/EP2006/050891

dependi ng on the size of the person to be treated.
VWen the NO-el uting sock 12 aldtording to the present
enbodi nent of the invention is applied on the area to
be treated, according to Fig. IB, and gets in contact
with the noisture, in formof secreted sweat, or
sprayed proton donor, the NO eluting sock starts to

E§k63§9 h@kh?lt5§1§ﬁ§és&°(@ﬁcsre@kégelhanEQHhBBlymers,
nbodi ment o resent invention the sock

EﬁééFéBeoanH@egﬁéﬁéglﬁnPHlKE?éPUtFﬁEtﬁanoﬁﬁﬁtF6F§§' or any

@bmnhﬁaaﬁsﬁbebESthgbesewn@ﬁgtp@rhaﬁﬁeﬁﬁéeﬁfle;, or micro-

mcCcro-s er es [ e rgmt utin .

CbRCReR bRl RY e R SRy b b TG RE . Heblr thl Gonpage with

abepoekyethyleneispokypr dpyfenm, opobyastyl oni sprhged proton

88h¥9reEHaPﬁ EREX&&”¥ Eg%aES§F p@h%%a8E59%C£85e1ute NO on
ul ose yhy ka

starch roxyal kanoa pol yesters
Ebﬁyéﬁ@ﬁoFch@néreE§P9V|nyIaIcohoI pol yst yrene,

polyethﬁrﬁhepebﬁgégboaﬁt@ﬁe §9é¥éﬁtd§§veHQth(@HéY£é9m
aci d), Carboxy Met hyl Cell ul ose protein based

8P9ﬁ8?§la§é gtuﬁé lBFSB@@PaH@bé% bgF?ﬁBF§teéoﬁFoﬁlxatlng
ahé hatexc eklaayemoﬁbngapbmyﬁe@f1hhasehrwﬁealmhﬁ31ona1

gartl es, Ok m. ?T%res ag%ordlng %oo%hhgno_
n%HF Sgtg A bn?a Wth PheVséerel'd
ﬁmbstareflbarﬁornrobtbaeamaterlspsayedhptbeonapahéﬂity to

@EXEEQ EHé'ﬁgegﬁuEQE BSEKmEEeyo§téEElBQ%ﬁ?UEEehgheglc

area to treat e context o resent
Pr¥dat PbHLiRE PelwneenéBpsnlatihgabils mﬁteﬁaéa -to be

|nterptﬁt§gta§n6tKéklQﬂbbﬂﬁméhtrbﬁ @Kédﬁrébéﬁtnﬂnventlon
gg? A rin.a threeadlnggilonal ngtrlérsuch as a %oa onge .

| PRFXaCABRAGDEN=NaN=f HARGTi Berso s PEeled Bpternapong
mhﬁerwatSrmbhb theseapabi Watygrt epbhyat &st heellOcel atthgate
Eﬁgygﬁﬁtigﬁ SQCNBSkggmtQﬁenhbigguting polymer, nano-
particles, and/or micro-spheres. Persons that do not easily
sweat may be helped by the use of this embodiment.

In another embodiment of the present invention a
nitric oxide eluting polymer is provided, and/or combined,
with microencapsulated proton donor.

This may for example be done by first manufacture
micro capsules, containing a proton donor, such as water or
water containing liquid, in a state of the art manner.
These micro capsules are then applied on the NO eluting
polymer. The application of the micro capsules on the NO
eluting polymer may for example be done by gluing, such as
pattern gluing, or instead spinning the NO eluting polymer
onto said micro capsules. In this way a device or a system,
comprising NO eluting polymer and micro encapsulated proton
donor is manufactured. When the device or system is applied
on the target area the device or system is compressed or

squeezed. Said compression or squeezing results in breakage
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oxi de eluting polynmer in any suitable material . In
yet anot her enbodi nent of the present invention the

W@ omk/ogont ai ns a snall water bag or seal ed wat BCT/EP2006/050891

sponge. This water bag or seal ed water sponge is used
to activate the elution of NG9romthe NO el uting

pol yner, nanoparticles, and/or mcro-spheres. Persons
that do not easily sweat may be hel ped by the use of

this enbodi ment. In another enbodi nent of the present
invention a nitric oxide eluting polynmer is provided,

apdiae ﬁQHanégpsﬁﬁ&E ”bﬁéoﬁﬁcéﬁﬁHhﬁ%eﬂoEQHEQn 1dopfAnhs
ThIS may for exanpl e done g@ i rst manufacture
t

ﬁﬁEPée@abguPégtOEOHPaPﬁrn@nﬁ pF6t 8huBdABr Ofsienfgem the NO
watieingl ppayRErcoBt ahntngtbiquhdthentargtat erebh.t e other

BheoRBMERES: 16 hoFyRerSeHhaTtbRRFaaT: bASoPEPRahneRE"

tapsdeeshenmi heoNCepbul ergipokyireasaeybioheeranpl erbe

gH@Sr?ngkﬂbnﬁﬁf§cha §u98%tﬁﬁgiglghggmigEo!Bﬁ%gﬁges are
t he el ut mecr

spinnin g polyner onto sa
capsure In this way a device or a system conprising

NO el uthngt pol yar6t REM Qhﬁéalﬁéﬁ@pﬁHéahﬁgrBrQéﬁﬁuﬁgﬁoére
i_s manufactured, Wen the device or systemis appl

6RTPRE tRFfef gﬂéQ'tE@PSeVPEeSB?agbst H?F%aEBﬁﬁreésgalm'
eapsqueezedeaSaldfcaﬁpnessuoﬁlﬁg ﬁdM?ﬁékngsr§$ubHSohﬁo the

Qrfaka eof the nicr nca sules. The EOLX"E

ProLeBt poltathenEnc Rt Ts, O8N RR, PR RRO Y R
fnbmnthepNO ekushagthobynthei §Oi alttangdpohyinbe targéted
8&@8 £hA @Egﬁr £ 8d'8§”éﬁe9£ht8§ EB@SEFEngéﬁpéPQQs an

rot on onor nsi d e MCro capsu ease
?tﬁééﬂﬁﬁgwéy sﬁéﬁrPhﬁaﬁﬂéanéF§e€ap§9Pé§d9ﬁtﬁPaFﬁé where

gheke Q§p§§|g§uérelhuﬁhﬂbﬁdspbﬁe§tthb pRBLBAr donor will be
enbodi nent _t cro _capsul es arﬁyforrred |ntI€)l afilm

FéﬁESPBthﬂeEPht ThiPe&f PEFPIaPPI YRt 3PES b sﬂéSFH
obpanld® elkat bngkpal yrem cemghkaediont ort bquékkimgt ageen the

Bro2BRahBA8L BLELO; GaRsHEER FLEheLRR! ¥ot Bfuting polymer
the elution of NO starts. Thus, the combination of film,
tape, or sheath of micro capsules and NO eluting polymer
may be applied on a target area. Thereafter the combination
is compressed or squeezed, which results in that the target
area is exposed to NO.

I yet another embodiment the NO eluting polymer is
spun directly onto the film, tape, or sheath of micro
capsules, containing proton donor. The combination of film,
tape, or sheath of micro capsules and spun NO eluting
polymer may be applied on a target area. Thereafter the
combination is compressed or squeezed, which results in
that the target area is exposed to NO.

In still another embodiment of the present invention
the device or system is provided with an activation
indicator. This activation indicator indicates when the
micro capsules are satisfyingly broken, hence when the NO

eluting polymer is subjected to enough proton donor to
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film tape, or sheath of the NO eluting polyner is
glued onto the film tape, or sheath of the mcro

W@ 2ps089%2 i n patterned way. The obtai ned patt ePEI/EP2006/050891

i ncl udes spaces where there is no glue, in which
spaces the proton donor will Iok transported to the NO
el uting pol ynmer once the mcro capsul es are broken
from conpressi on or squeezi ng. Wien the proton donor
gets in contact with the NO eluting polymner the
elution of NO starts. Thus, the conbination of film

tLapee Qh é@%%EBeHE HhSﬁHtCéESHbeSTﬁHQ NO:celytiBg indicator
ol yne on a target area. Thereafter

P
PR¥ é@ﬁb?ﬁé@Péﬁ g% @BﬁﬁF@%geEYoFoéaHééﬁgdthﬁhPEHton donor
tBsdl s thRappatl Lheibar gre ﬁﬁ@aolaapxpmégd WheNOthE micro

t th the_NO el uti
AEballRs " She PRk Phe' PEARR-ER brALoR"UPNRF pRcBEE the
napsakbepsutent andi hjeprofonrdgats. viheatdrbdnahida of
LerasLabey gEco0RatDy0l ue 618:630°Ubo5a00 SOUPANO way of

utin et are
¢héﬁéﬂ#@§raﬂhécééﬁﬁﬁﬁ9ﬂléﬁdﬂ§a§@ﬁpﬁés§@dcbpo§qué@zed

WhhGRakegYEt shbNmi Bab theshakgetnabeRat&8reXPOsed EAcose a
In still another enbodi nent of the present

NO.
Wﬁ%én?héﬁkPﬁésd8§|E@lGrmé9§PeﬁﬁF§lEFS§rdEBaRAFﬁeﬁﬁes a
aetihdawhen thélmat@b cdpkalast bratkonitndscaled possible to

i ndi.cat es_when, t crg. cap ules are satisfying :

BOkEn= RERGG When"EnerRECEl AEPRG: porynarnre Loy Be mhero

capsnbggh ﬁhosonedohbs toethee aheeﬁEBC|eﬁtthﬁodaV1oé or
stgﬁ' gCE ?&'Qﬂe'EQEEEtQBeHH¥ %rS%ﬁHPHSnB§ escages

taine urlng Eroton I's trappe
ﬁﬁgmdéhﬁh@lﬁr@réaEaB aFeafteReRrepkagrcEbeEapsul es are

br okenthhgngeheur edopaoheAt deNetbes8ABESLHAE changes color
n%crocapsules and the colour. gets V|§%§Lésed whi

BPFPciEnfPYeRet Pi AGTFRECNG EPUFRRG p F lﬁﬁ8FB8Fated in
vway dévabeai MThng aheacthwawaoari ndpsalles bs watehobag

LRGBS LB AR KOS AL RGROPRNL B, Py ol ealy enat
par
theametenial is activated.

In another embodiment of the present invention the
device or system only allows NO-elution in one direction.
In this kind of embodiment one side of the device has low
permeability, or substantially no permeability, to nitric
oxide. This may also be accomplished by applying a material
on one side of the device according to the invention that
is not permeable to NO. Such materials may be chosen from
the group comprising common plastics, such as
fluoropolymers, polyethylene, polypropylene,
polyacrylonitrile, polyurethane, polyvinylacetates,
polylacticacids, starch, cellulose, polyhydroxyalkanoates,
polyesters, polycaprolactone, polyvinylalcohol,
polystyrene, polyethers, polycarbonates, polyamides,
poly(acrylic acid), Carboxy Methyl Cellulose (CMC), protein
based polymers, gelatine, biodegradable polymers, cotton,

and latex, or any combinations of these. This embodiment is
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sound when the mcro capsules break. It is also
possible to adm x a scent in the proton donor,

w@onwbas4derl in the micro capsul es. This result SPCTIEPINA6/050891

the user of the device or systemmy snell the scent
when the proton donor escapesl&romthe micro capsul es
after breakage thereof. In another enbodi nent a
substance that changes color when it cones in contact
with water can be incorporated in the device. Thus
when the water capsules or water bag breaks the

H@ESrbQEyCBénﬂgﬁuEQEQﬁretQ§r€9¥ NﬁdbﬁﬁEhHQ %B@%m&?e e.g. L-
nmaterial “is activated. | n another enmbodi nén

BE&sERE NhVEREI BHitReclBYiRE BPLEPSTeAPEnFyralrEuRaterial,
Moiehuiiion be erpldineatifnmokd tbtsiki Bdlek) may be

t f the _d has_|I :
BUPREAD: Pt 95551 CSuBSPANDIAP | ) "o PEt RERBPY | EJ° fgvice
actprdioygi de. thhi $nwaytabsoolbeeagcotrpki mhatlibyed plastics,

2ppLyi ng,.a cg@%ﬁﬁla| on one side of the device
accorfling to the'invention that is not perneable to

NO. Suéh ﬁﬁ@éiuéﬂ@thﬁy pebefdsent f b dpeigeolp provided

GOPFRI bekNHABPHAA, PLBSLHCS §59ﬁea§15|Herﬁmekxaea§lde, on a

ol yet hyl ene, olypro yl ene, yacrylonitri
EéF?Erégﬂﬁnef B?y@?ﬁ@FﬁceFB?e%ﬂOBB?%lQ%WPE%E?dsWthh has

$barphrméabhmhegeorpshbhydhexyanyaneapesmeabhyesyets nitric
g fL&caprolactone poI V|n
0

SEeheRs 2 bRSaa Borit 8Y ' 250 v B2 VBTG Bkegiment
Bcod)deéatbexyoﬁbuhyﬂlCEItqldseeéﬁmtye plotépn basedid

@9 ¥HEE§de98ka£hgedeﬁ%?%eg&ﬂg§9|?hQOEXHE58RIS@tBQEric oxide

t ex or an atlons 0 hese
éﬁbéébﬁﬁﬁﬂtF§éﬂgopéagynt@dnﬁﬁemaéﬁaﬂesa§09ﬁesmeﬁ Thereby,

kéﬁﬁe@obMHﬁht 8fOnikPEE 6QhdBI {1il¢ exhdR €hHtiAfBended
%D gnd carrlg material, which will be explained
ﬁe Fe 0

&t 5rF2b&fow) may be el ectro or gas-jet spun
onto theesactacetdébntbe dewi netatcoodidg edutheg polymer

hQvepLi 90 0l ,§s Inohing, MenL i gned, pl gﬁicﬁ 1%%E%XW18£ a

co ¥ton ? P F? anoﬁﬁer en%oglngn? He 8 |1 Cce

pﬁ@vabéa proton donor. In one embodiment the proton donor
may be selected from the group comprising water, body
fluids (blood, lymph, bile, etc.), alcohols (methanol,
ethanol, propanols, buthanols, pentanols, hexanols,
phenols, naphtols, polyols, etc.), aqueous acidic buffers
(phosphates, succinates, carbonates, acetates, formats,
propionates, butyrates, fatty acids, amino acids, etc.), or
any combinations of these.

By adding a surfactant in the proton donor one can
facilitate the wettening of the device. The surfactant
lowers the surface tension and the activating fluid is
easily transported throughout the device.

In still another embodiment of the device according
to the present invention, it may be manufactured in the
form of a polyurethane, or polyethylene, tape or coating,
according to Fig. 2. This polyurethane tape or coating may

easily be wrapped around the body part to be treated. At
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wi th one nenbrane, which is perneable to nitric oxide,
on a first side of the device, and anot her nenbrane,

wokioels49es | ow perneability or substantially nBCT/EP2006/050891

pernmeability to nitric oxide, on a second side of said
devi ce. This enbodi nent provildes the possibility to
direct the elution to said first side of the device,
while the elution of nitric oxide is substantially
prevented from said second side. Thereby, a greater
amount of nitric oxide will reach the intended area to

?@a&Eeéhéd51599f§85h¥aEh8nb88ytEgrE'ﬁéycngb9€e§EHtWH9h NO-
pol yimer may be acconplished by contacting said polyner

#thia9shrPapPRT i 6LBHA dBAGFO-FRIGRESenBbdRABAT fihement of
Rook0OtEAgor.-PRY . bﬁhéﬁ|€ﬁé§é premithesgpeupicanphtsi get in

t bod d d e
AP BBRGF ot hBt hiRoTo L BEarol LN pPORRNGF SV RRERARBI he inside
pénthaokspehexanobhsinphehbeselnaphhob$, Npokyakss.

etc. ), rAYeQNS-3¢hdhe $H££§r§t(€BQ§EB§ée§o %Egiﬂageﬁev1ce

carbonates acet at es, ormats I onat es
tbﬁtymayubg aﬁﬁﬂﬁ@da@ndéOCQtéoys 6 a5n§r@odbﬁﬁaﬁpéﬁsto get

gt {/hesea BY¥cRUdspgnaasuifhagbapbtehnthbecBESt 8B @9AQETrs, the
one.can facilitate the wetteni ng of the device. Theée

guPilct BRE PSMBLS €hE-surface tension and the
act|vatnngtﬁéuldmbSdemsnty brapspofhednt hoopgbnet thpe or

ce, ln. s ot di nent t he devj ce .
883 ragnréla%/oEFhman ggﬁyreﬁbg fler SU%E bie materlal,
ranbf ast unkdeira &hd poiyebhyaepebyppéyhanpylene,

gghgs&?ghsagt tape gsl9a§5tﬂgneacgeigbeggigcgtgteé

uret ane or coatlng
Rpéﬁbéﬁté?GGﬁésthétBéQ9 paeﬂlﬂéOE@rtP@évémdrﬁ§Véé§ﬁnoatesr

k{irébééréacpﬂgybﬁprBQQMtaﬁét ﬂBbeQn?QMQ&@Homﬁth

uti ng nano-partjcles Cro her es, nano-
nehy PO e e rEr reP L Yook BRASRES . BoIPaRRaES or
ﬁbngmantglgetabmd¢ontaebom@tMethganE$nunese|mcMovn1pEotein

%%ﬁ%ﬁbﬁggyk%% § ?Stgne, BlEQQSrgdagggt Qﬂymggg, cotton,
and latex, or any combinations of these.

In another embodiment these nano-particles, or micro-
spheres, may be integrated in a soluble film that
disintegrates on the inside of the sock or tape/coating, in
order to elute NO at the area of interest when the soluble
film gets in contact with the moisture, in form of sweat or
from the water bag or sealed water sponge, or spraying
water on the area to be treated.

When placed on an area to be treated the device
provides target treatment and/or prevention of neuropathy,
such as diabetic neuropathy, diabetic ulcers, and macro-
angiopathy.

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 sock or tape/coating is
non-permeable to NO. This may be accomplished by applying a

material on one side of the sock or tape/coating that is
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Thi s enbodi ment nmakes it possible to obtain a device
that nmay be applied on |ocations that are difficult to

w@edooas49nt t h a sock, such as in between the tOBST/BP2006/050891

fingers, the groin, the arnpit etc. In other

enmbodi ments of the invention,2&he tape or coating may
be manufactured by any other suitable material, such
as rubbers and pol yet hyl ene, pol ypropyl ene,

pol yacrylonitrile, polyurethane, polyvinylacetates,
pol yl acti cacids, starch, cellul ose,

HB£VB¥9hQéM§Ek€B°§beSSu@ﬁ'M§§&§Eélspﬂ5¥03€rehégéﬁngrom the
I'yvi nyl al cohol, pol ystyrene, polyethers,

po
EBPyEaFB@HE%ééngpSP?@ﬁPdEéasbéP§ (éEF?I?é melygpthylene,
palbpxypikthyl §enyab@§¢oﬁ£®E&1eprpbeyﬁreaﬁaﬁe,

BROVPER g 228 kn]  CBRbMALF SRACHRor nabB Ch GRbL RLPoe:

anyuydenkyahkaaoa3597paotyebéersorpnﬂgcapsphecésnenay

I nt
?ﬁé&?&ﬁ QESthEé E EHPkﬁ?abé Etﬁb%é §832E3§b8ﬂates,
epdyamidess PﬁéYéﬁ@ﬁYé#0|ﬁ@édéstC@ﬁbﬁXVhMe§bvmbp@lﬂuﬂﬁﬁe

getrs) i npegptaat LWsER pBeyABESt UGR1akAnEOr B BhegVEBALLOE
fron1the wat er bag or seal ed water sponge, or Spra mgese

Rat¥rephrt fethPRa £BdpdatrEat 8. 2NfeROP apebishRsan
area t onbgnbtratedmbbaifdent cerpthyi gesséatgehvention, the
Lreat nent and/Lor prev neuropa

drIBEEi &3 néﬂrgga?hy’ gr%ggflgﬁ APgePs. pénéétﬁyiene sheaths

nacpbaﬁgeopathdeInradoehenngﬂbadcnedungfchElpreéencoated

gﬂ¥ﬁ”£h8”th819€¥h56F83§M$ Lg%% E%%SkHE'BP Heg ﬁtﬁ%y be

irection. In th t one si
gppkisg PapéhéoéfﬁﬁgtpsbﬁoﬁrBéFﬁéaEPéhtéhﬁﬁﬁl¢hp§ Aay

Bahaegﬁgpha§e§ﬂamy aﬁehyaagg@uga&eelahh@g BRABoAH AEnef has

KN HaeerraPeDtng RBTCRBBLG RP O PROSBROE® cORBRRs!
cfibBen F ﬁw?ﬂe group”cBrprPsPhg
wonmndn, pvashi ekersutch as pekyet byl éfiethpopygpeopyktenee
POLURSEYLopisr Loy ROLYULEL haDs, BOLYVLRYI AREAS!BSay part
pol'ylracti caci ds
with a sock or coatlng/tape It is also an advantage that
the device in form of a plaster or sheath or pad or
dressing needs lesser amount of material, thus lower
manufacturing cost.

The devices according to the embodiments may also be
covered with a powder manufactured from nano-fibres of NO-
eluting polymer, such as L-PEI.

In yet another embodiment of the present invention
the NO-eluting device is acting as a booster for drug
eluting patches, e.g. pharmaceuticals, vitamins, nicotin,
nitroglycerin etc. This embodiment presents a device with
the advantage of combining two therapeutic treatments, of
significant value, in one treatment. Hence, a synergetic
effect may be achieved by such devices when NO that is
eluted from the device. NO has a vasodilatory effect on the
region where the device having the combination compound

actuates. Vasodilated tissue is more susceptible to certain
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pol yhydr oxyal kanoat es, pol yesters, pol ycaprol actone,
pol yvi nyl al cohol , pol ystyrene, polyethers,

w@elogosobnnat es, pol yam des, poly (acrylic aciBQT/EP2006/050891

Car boxy Methyl Cellulose (CMO) , protein based

pol ymers, gel atine, biodegra | e pol yners, cotton,
and | atex, or any conbinations of these. In another
enbodi mrent of the present invention, the device is in
form of pol yurethane or pol yethyl ene sheat hs or

pl asters, pads or dressings according to Fig. 3,

ﬁ@é&@gtﬁbhg £he Neus! MbLBO-ROkYJRE roIREqPLYSERE REdical
sheath may be applied_on the area tq be treated with

PReParatéprananghérihg Nat BRFalD §ﬁ@ﬁté§ngF9et€FE the anti-

IhE$aﬁﬁb@6yﬁeﬁhthaEabB@raéyaBt@gee@Eebﬁlngeﬁ@§||§ﬁb|e
er, areas. or, ere | S

: d
PreRHeChers BhEP  BenPrdar bieF L Ade | foahprBhsin: brpytied.
cover Theambbherbedyogaménti oh aheodkvmcecaatbnginngO the

%%e%én@l§gv8 t%gﬁaEhég% bhat thende égﬁlgme%orgkoﬁléro—

aster or sheat or dreSS|n nee
éﬁb@ﬁ?somaﬁab@rﬂﬂFegFﬁQ§dlé@eﬁ gahuf BBBGUr MAY €dsherThe in a

Qﬁéh?@ﬁgaQQOEQhﬁgeEQeHh§t%ﬁ99gkgen@§e”EYu€h§ﬁ Be NO may
covered Wt owder manufactured from nano-fi bres of

Rﬁ%PuP?n@“bBF?H@? b¥ueRPA¥IPIPR| WafRTyEPasRdt RaFch on said
gamodmnentlbﬁebhenahespattnawest|eﬂ hherbOspheteBgmay also
eV|c acting as, a boos Bor tUg el ut.i

gr% ﬁa W C

Stcﬂ FrBe el 998ars an1n§lxﬁdcggfﬁ?tly before
nBEro@hyseethQumenEhhssenbedadgnntpgeseﬁtbeangeabée to

p@hgtkgﬁeagxeg&egeaﬂ eegpbpgngnt YRt BREAPEULI C1oser

eat nent s g i cant val ue, 1 n one treatnent.
peRERONa0Ey Ner gat Fheepreat tAnpebbraghfdved by such

devi cesnwgen1 NQuhbahet SeRbdtiedcht 0FhENRi deVECEx1HD BASting
asodi l atory effect on the region ere the devic

BSiVﬂﬁrthEuE nBPnBETEART coNPBARAZALL GaPEs T VASGEPT SPRETSS/

thﬁsbe uﬁcnnperausdemhlbbemt0Therfaamnmdycahvenananﬂen cell

gﬁ PRES, ﬁ@ﬁ%cﬁ %58%%29?9¥stFﬁe”ﬁ9%83h09£98%r%EE°B§oton

as In addition to tha e

dgnprntpaﬁQEOnyprlc 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
polymers, cotton, polyolefins, and latex, or any
combinations of these, or latex.

In another embodiment the device is in form of a
cream, a gel or a combination of the two. Since the nitric
oxide eluting polymer is activated by proton donors the
nitric oxide eluting polymer has to be separate from the
proton donor until one wants to initiate the elution of
nitric oxide, i.e. use the device. One way to accomplish

this is to have a syringe with two separate containers. In
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anti-bacterial etc. effect. Hence, an unexpected
surprisingly effective treatnent is provided. In

waoobhemienbodi mrent of the device accordi ng t oP€TEP2006/050891

present invention the fibres, nano-particles, or mcro
spheres may be integrated in 22 gel, that may either be
in a snearing or conpressed structure. The el ution of
NO may then be initiated by applying a water soaked
patch on said gel. The fibres, nano-particles, or

m cro-spheres may al so be integrated in a hydrogel,

@ﬂbcbohﬁaﬂhégdyghrﬁﬁ%éyabﬁEeﬁgnué@noIhbﬁsgabeglHEHH in the
has the advantage of bein e to penetrate pockets

ahBeEo”nBPE PROtAR gRPﬁfr%ﬁS%ﬁog@ireP@FPéhSéPgnEﬁ6nnltrlc

bhedar eautengepblonted. UpanShshhgaaaéhaév@aeodhaeawo gels
the nitric gxide elutin 9 % 4 such ag 50£ﬁer,
RafoSBRPEEEeS 0P Hi'Er § §SH8 eé“ cBh*68 FREGHBGFat BBC
pnofoandoihe fioathenyihategah opmascehlcshtactuwéth the

f t t top,d
PRLEDC! SRkl 888 hiopbi Rtk Bhat BepDha: 0B, cgRar phe
ahytsgntaﬁlélpénynﬁxléacﬁtagtpolyethylene

polypr@ﬂals@elc@oéyagéylﬁmtkiblsx1a@|xu@@thﬁaﬁ,sald eluting
vi nyl acet at es, ¥Iact|ca0|ds starch, ce

e
BBﬂ§ﬂ?8r6?y3lR5ﬁ63F%§t Eofi%%teFBChpGFyEEEWE?ECPoﬁgjcf to
pobyvppyl akaehobks pobystyrenep pphyeshiensas 0.1 to 1000

olycarb nates, pol an1de oly (acrylic.acid),
ggrboxy %E?ﬁy?’cgrlérosé cmEz 1, D OtérnEBas%g 12, 13, 14,
bol yirérsl7gel8ti he, BDodégraaablé3p029neﬁé, géttam, 28, 29,
@'y§hef59? 3§”d3hat§§ 9 agy cg '§§t'@65 9f th Se43 44,

tex. [n” ahot nenf f device'is in

éﬁra4éreéﬁ7 é8geﬁ9or58rcéﬁb|ﬁatléﬁr054thé5tmé6 Sﬁﬁce58 59,
Eb? GﬂyrBQ OEB¢96@|U55n96'Q|BV?r6B$ gotivatediby72, 73, 74,

B8 35" Feomenosbr oE3n Banceuntfh PERL Bhnc B, b8, 09,

Poi BiLat @21 he3el atj, oA5pf 96, t Bi7¢ O©8| d@9,i oe. 108epphe The
98¥E8§trg¥%oﬂa%a§°v§%§°HEhE§9 depending on where the
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.

In the embodiments of the present invention it may be
suitable to control or regulate the time span of NO release
from the device according to the invention. This may be
accomplished by integrating other polymers or materials in
said device. These polymers or materials may be chosen from
any suitable material or 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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this is to have a syringe with two separate
containers. lInone container you have a proton

walomensdased gel and in the other a non prot onPCT/EP2006/050891

donor - based gel, conprising the nitric oxide eluting
pol ymer. Upon using the devic& the two gels are
squeezed fromthe syringe and m xed together, the
proton donor in the first gel comes in contact with
the nitric oxide eluting polynmer in the second gel and
the elution of nitric oxide starts . The device elutes

Fb&&hér@X'QStQBEQ £692b§ékgn§|U5h891Q95¥”96r'Qn9
her apeuti ¢ dose, suc bet ween 0.001 fo 5000 ppm

§9@Hlﬁ§t609§ p5 Sbese ppRY $8ER¥as 0.1 to 1000 ppm
such agh#ee ZmpoBtan# fabtorb in7conBrol®inglOndliegulating

3Be gguragh 54 magrigoprade S3omag nigrigsoxage Shuring
B8lyR8r 40¢ uéw 481chBy 44prdbpnd8ond¥, céﬁes49n 56ntact
fortirethio e Bofnetortl s S
¥a2¢81um9108@t68§r0821 Qe 8q1d85y 86, tBe, egglrggmegg
9%rr82nd93g ffte 85tr96. o%Zdeggluggn OboiQQegﬁnhnahﬁhe

concentration nax var W el¥ de en a ere.th
EBHReREFHEFFOATI § ﬁeﬁg rEQNMERL: RETEGHR ﬁPFaFP%n“FErlC oxide
reasdsefgchosgmte t(hegheruakmpOretukrengrpabyser elieion of
co centratlo may be as high as thousands of ppm

WhirF &t Ré* g% centration inside the tissue in this case
often I8 coase¢derdbhgnt onkrthsupheasnbeimeentionoal9fOric

BQﬂH '81&9%n§”€8?¥ﬂ89t5s8 ntBg Btﬁﬁanho'”isnhhggd'&lth a

e sulta ontro or regul ate f he tine span
6ﬁrREﬁFeP@é§@eFr§ﬁ1ﬁﬁ@WdQQWEeOéCEéPéPﬁg thet pdution of

hmvembleﬁldghlﬁlgay he aaeenApki sheddb¥chi} eghat hAgric oxide
gher ﬁgers or materials . in sgld devhge. These

P P§ﬁ8 YR&F ePP¥ 8SnBy*68 WhoEeNCFFokl @Ry BGi FapFécT

pangmeaL Whepebynﬁe e$uchoaSOpokyeehybemey be tailor made

pa! ¥E£08¥e89?1 PalL XSBWFBB{J“ h&xqPRL ?“%St h%QS le be a low
p0| acetates, IC&CI8 arcﬁ PP FO
pbuyhydrduyahﬁaﬁoﬁuegt petyedtefstlpebywbpnotbetenﬁ;ronment

of the nitric oxide eluting polymer is hydrophobic, and a
faster elution during a second period of time, when the
environment of the nitric oxide eluting polymer has been
altered to be more hydrophilic. This may for example be
accomplished by using biodegradable polymers, whereby a low
elution during a first period of time is obtained, after
which, when the hydrophobic polymer has been dissolved, the
hydrophilic polymer provides a higher elution of nitric
oxide. Thus, a more hydrophobic carrier polymer will give a
slower elution of nitric oxide, since the activating proton
donor, such as water or body fluid, will penetrate the
carrier polymer slower. On the other hand, a hydrophilic
polymer acts the opposite way. One example of an
hydrophilic polymer is polyethylene oxide, and one example
of an hydrophobic polymer is polystyrene. These carrier

polymers may be mixed with the nitric oxide eluting polymer
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pol yvi nyl al cohol , pol ystyrene, polyethers,
pol ycar bonat es, pol yam des, poly (acrylic acid),

w@20060%491et hyl Cel | ul ose (CMC) , protei n baseRCT/EP2006/050891

pol ymers, gel atine, biodegradabl epol yners, cotton,
pol yol efins, and | atex, or ard# conbi nations of these,
or latex. Three inportant factors in controlling and
regulating the elution of nitric oxide froma nitric
oxi de eluting polyner are how quickly a proton donor
cones in contact wwth the nitric oxide rel easing

Qﬁhyﬁﬁén éyébtﬁés?ug' éOEhHHHbQEaE§b9E9UpTh&h§k§§1gHt%erson
the environnent surrounding the nitric oxid

éPthﬁgaﬁélﬁﬁ@W? YhdchhetherpepPaYTIPESoRayhEe used for
gmmﬁaaﬂnpakpssééoumﬂgng4tmelﬁbtkhee@xtd@ eelieashnNgrofiles

By Eshet kI8 RaobrRar RoES oFCENEVEr dSGhE - FRY CRET SHER
mﬁktuceexidenetuucngxpdbyﬂéutisgcpoaymErPEth@ wiish a
Hké?g Wi g h.ac E£b§r389§%5§r kfaﬁ'8$&89$“eﬁ51958h898 (n),

utIOI’_10 ntri I n anot
éﬁﬁoélﬁéﬁFlCtﬁélﬁﬁt?ﬂétéﬂgdéoévmﬁrn@lﬁéﬂyWéﬁhnﬁthérophOblC

Ahxedewi HB1ORES than ﬁeﬁtganrbﬁﬁleehmaﬁt (whereby be
eIutlon or release may be tailor pade to fit sge0|f|c

needs. 1BueheacReed  Ha)tf bhLexarprechePal YBGF el tit FBRstituted
Byr engtheti matepeniiodieh hiyjaeopwbenct be Bpdrbpnaknt of

| “ h d h bi d
PREPBrLERS, PEReEarPRE: AlnBo bk aR bR Y SEORERR S A Enne

phesenti confrert ehouhé hetnnteoprdeeéIUDlmgcpod?nearrler

géﬁ heea QBHGB€HeFIS Ee éﬁsh¥§EHpﬂgg Phgﬂgﬁe gy for

e be acconp y using bi
bﬁﬂ?ﬁﬁh@blﬁhﬁréﬁ?rﬁlﬁém1eIutlon durlng a first period

of tineni gnebhatnefoodiheht WBEChheWLBsERE mudéﬂ@mghlehe
7t a8s 0L REGREF BRaRFOACBF Al PrFE BxPHLTROS 15

S 0 i X ThuY, gg
polegmbydr epbbbee TaPELeNOpoligmenfMibhcgdvbyatskopeesence of
BALDD,OEnOL LG 2XLA 8 060! 08,80 VAL AL O vscos
a quicker elution of nitric oxide. By activating the nitric
oxide eluting polymer, or mixture of nitric oxide eluting
polymer and carrier material, with an acidic fluid, such as
an ascorbic acid solution, the elution of nitric oxide may
be accelerated.

The carrier polymers and carrier materials mentioned
above may affect other characteristics than the regulation
of nitric oxide elution. An examples of such characteristic
is mechanical strength.

In respect of the carrier polymers or carrier
materials, the NO-eluting polymer may be integrated in,
spun together with, or spun on top of, any of these
materials in all of the embodiments of the present
invention. This spinning includes electro spinning, air
spinning, dry spinning, wet spinning, melt spinning, and
gel spinning. In this way, one may manufacture fibers of a

polymer mixture, comprising a nitric oxide eluting polymer



10

15

20

25

30

35

carrier polymer slower. On the other hand, a
hydrophilic polyner acts the opposite way. One exanple

w@booans4eydr ophi |l i ¢ pol yner is pol yet hyl ene oxi BeT/EP20d6/050891

one exanpl e of an hydrophobi c polyner is pol ystyrene.
These carrier polymers may bedixed with the nitric
oxi de el uting polynerand then el ectrospun to suitable
fibers. The skilled person in the art knows which

ot her polynmers may be used for simlar purposes. Fig.
4 illustrates two elution profiles (NO concentration

¥8d bipBYrfior bwoyALtfepent pobymer RLXLUESS, @ifhiric
oxi de eluting polyner m xed with a hydrophilic carrier
popdaErneAd BAtAEFdPELEAVPLBRABAL CRAYaCtaRESH1RP r TRESE
exhdecekut kagcpohyfepent¥edow hhda hydr aphiebreneaenelion
golﬁnﬁr in_a ng%traltenviionggnt éB) . I'n one
FBoATFENt "t At S T EAPPEePPBOLGREFONE " subst i t uted by
anotheThaaNQFéhhtmhghphyﬂmephobhctbe @gdiophimgg be
BEBB%E%ae§itEhSE$58Ee’shpg %Sr QEBLEL 8L PBEELE 8l el Ny
the present context §hou el terpretea to |ncluae
¢aFpbERtponymér §1aNErot ReFhAmberiars daivAshybeophrlieg
?Eob%géoﬁhogkﬁrﬁrgﬁgétke§reféﬂa@ﬂ9tBﬁé_§ﬂ@9gknﬁgtr@ﬁeasable
he present invention the elution of nitric oxjde from
TR FRe 8§V686§I&Piﬁﬁep3P§WePf SHLKeESIPRPEI TR, is
intkyeacednbyft Belpeesencenhef dptrotensayThiresaransetrbabl
a.nore_acidi ¢c_environnment _provides a.guicker elutjio
3rV RN BE5 0 a8 Cip RlE 04 PRE™ AD AMPFPE-GRi qa hal the
efilvengmpyl ¥eep, tbe dextoeeiof inselfcforpdéremubangeria or
DOLMUEL, apd; ¢ar EhET nARE-CE! Bri ab! EEu@En@Cng?mgku?gutes the
such as an ascorbic acid solution, the“efution of
RherprecBki@edRtigIBeChchel &6t ed1dFhECchRri ERTEBFYyARES -
and carhéedeBEErhal So8enshengdrabedeprpyratf eghmpt ber
cEaracterlstlcs thgnLEhE reﬁglatlon OL nitric 8XIde
BIGET6R. SRATBXBRpPEesTof “Such™Ehar 48t EPPsEParpsd at a

oeehanteal sstcengihagép aedpecfiot tbe clrLiFBPEI releases as
QOEXHEES 8k Egﬁﬁkeﬁolymer fibres. This jet of polymer
fibres may be directed to a surface to be treated. The
surface to be treated may for example be any suitable
material in respect of a device. The electro spun fibres of
L-PEI then attach on said material and form a coating/layer
of L-PEI on the device according to the invention.

The basic material of the device may be 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
polymers, cotton, polyolefins, and latex, or any
combinations of these, or latex. The NO-eluting polymer may
be integrated in, spun together with, or spun on top of,
any of these materials in all of the embodiments of the

present invention.
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materials, the NOeluting polynmer may be integrated
in, spun together with, or spun on top of, any of

wo bmsesayet erials in all of the enbodi nents of PECEEP2006/050891

present invention. This spinning includes electro

spi nning, air spinning, dry s{f nning, wet spinning,
melt spinning, and gel spinning. In this way, one may
manuf acture fibers of a polynmer mxture, conprising a
nitric oxide eluting polynerand a carrier polynmer, or
a carrier material, with predefined nitric oxide

e'Ut'nﬁhéhﬁiéﬁiérb§i&é5elﬁﬁ§§§ ﬁB@&ﬁéEeﬁé§tb8ﬁpP§¥eb§
tailor made for different elufio grofl es in

apcPBFarY apprecatibhsr Tﬁethf>€P9 PRBepeFyfAer& PRANEABE, as

devteepcaByrbeieaphiynedhist Risi| Meke SUgBodSnitric oxide
h¥d£oact|v ted si Ever The .i nt egr ati on. of i
the

48vi BBsY{Fves PﬁesﬁSSPFﬁﬁy 8&8§ssﬁﬁué§tLﬁvsoésFtrong
Regheiwbl yhihgestbvee easyeteaiabdewﬁthnnuh51de0xmde If

LHeE e' 05”195aﬁa'¥$535098 rhBesLALEALALT 9f; AL SEhXﬁras on
3P4

evi ce resent severa vant ages.
éxaﬁpgbb@ﬂrsgénban aaoantagéheSn@ﬁﬁpg@hea§pmverﬁhyhlgher

bﬁgetkbﬁegsvhegtgnthaﬁehﬁtibgsnfRﬁﬁ]bgetgglaeey difficult
Vi ruses e nitric oxide elutln mer el utes

FﬁelPﬁQrEBEUPP&Y88§aUéthDHFFFFCOB%ﬁSe PB F%% pEpget hand,
sftehefheldealpesmayvbelmgauaaenueedtbythéoeee&aﬂpky amine,
eleﬁtro spi nn char

ShaRagterNsti BooBNPagE, CaREOR fiRE For CBF [-RErch atom

tbeeadestasnagbunulfieyobfLtREl apdhgnwillli bnesecaFhi snfet
QBeEQL%nﬁéﬁEbQESStﬂéy Be gb&?EE?egboléaguEBéCﬁlk?1Beox1de

treate e surface 0 e trea or exanpl e
ahytaant RBLETAAL Wi LRI NikriespEédesf a device. The

el ectr onspHNembbeficAt bfPEhct pLAs@ht acAvOnt$8hdthe nitric
rial and forma coat [l ayer .of L-PElL on_the
GRyAcePaLeBra AOV: Bet AE=PRIGAENoN CrnE BasFc AbDER: khe
of trhe devieeelrayihg pobypt hgheheaspal ypaopyliendiolate
JEbYBCTYLONLbL L6y DOl iCELIARe, BRLEY! Bxhocslaheds o
cation, may be used to stabilize the nitric oxide eluting
group. This cation 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,
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pol yhydr oxyal kanoat es, pol yesters, pol ycaprol actone,
pol yvi nyl al cohol , pol ystyrene, polyethers,

w@elogosobnnat es, pol yam des, poly (acrylic aciBQT/EP2006/050891

Car boxy Methyl Cellulose (CMO) , protein based

pol ymers, gel atine, biodegradabl e polynmers, cotton,
pol yol efins, and | atex, or any conbi nations of these,
or |atex. The NO-eluting polynmer may be integrated in,
spun together with, or spun on top of, any of these
materials in all of the enbodi nents of the present

hayepgkany Eh€h8'56t§v9%h9§ @huaungsaehyggrwg€¥r or body
conprise a secondary _am né, either in the backbone or

54uidpeRught fagsedestpi BRE BraTPeasPY. STRIEWhi pPSABRENt

aggﬁadlﬁlhﬁkédOthE ehet hngrpel yrede $matsﬁgopdaymer, or
1 ne sh ave a strong Fegativ harge to be
FaelUH

BORPEa o RiRRYE, B30 EhBPEYIS a2 NG AAAT F bow

metehéadecandaiy anonhersambodsmentalﬂetghb@u? ¢artipn
Fggkggnkhg Qh%rggeﬁlgggn%l%htgh%h§E€Elc Px1de slutlng

ectronea|V|t an nitro
Epﬂym@nvtoromnéadr@h@fp@uyﬁﬁﬁ pikiAenplpténexprgéymen and

therothepabhapdg1if there is a positive ligand close to
t he secondar%han1ne such _as.on. a nelahbour car bon

at om t 9*Pfe ?r%b@hlaFoﬂF PhET&Fee¥ i BReyat RoFLY2bed PY 2
phetani aenwvkl| | suonr easeaged,t hergby becaaasévhheage to keep

SSIb lity to.loa he nitric oxide elu [.
R P AE e PLobAec PHISA BROYAR Rene foft e Br BLeRtTric
Dﬂvdatebntuhg poﬂymeroandeCPQKyﬁermaayrbalstablbozedct with
E gréﬂbg d§h8£engﬁ Ri §hi¢c9¥i O ?Eghh?gsgéﬂuelution of
suc i azeni undi of at e group, 1Is negative, a

posrirvexédantBringna saehonged parief, OﬁaPlE@ru§eéyﬁéem is
shabhthgeohbe RhikhCpexEERLel UhENEogEOHR11 TR SoCAEERNthe

f npl.e b | ected f th
BAY:BRt ABAOF T 6 GPBRRCE BEChr 60B BLFAIEnE pari BUPELNG
pableersuch asxblatre Kf, nitrjicBeRideCalutiMg2pplBad+t, and
8”9 Qérskg rlthf$£835F§%'t3%8f3£9$13398tﬂ'tr'ﬁbSékﬁsnt of

have erén propertres
ghe present invention, the elutlon of nitric oxide may be

regulated by adding an absorbent agent. The absorbent 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.

It is of course possible to electro spin the other
NO-eluting polymers, according to above, on the device
according to the invention while still being inside the

scope of the present invention.
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suitable salt (or cation) may be selected for
di fferent purposes. Exanples of cationic stabilized

w@elogoes2 are LPEI- NO- Na, i.e. L-PEl di azeni undi/aPBe050891

stabilized with sodium and L-PEI-NO-Ca, i.e. L-PE

di azeni undi ol ate stabilized vd&h cal cium Anot her
enbodi nent of the present invention conprises m xing
the nitric oxide eluting polymer, or a mxture of the
nitric oxide eluting polynmer and a carrier material,
wi th an absorbent agent. This enbodi nent provides the

advantggeogg éﬂbé&?ﬁéﬁfa£ﬁg ﬁb”él@ﬁlﬁ& ﬁbi&hérgxéﬁﬁloyed in
since the poly E@ % m xture, Via

5B§OQEEHFe§géﬁFoﬁﬁyn9a BetﬁéeﬁéﬁFvéPVﬁﬁtFPﬂléresﬁéﬁCtro

apunat ar saehbedy thatdpurdchoftastieingl podiReexanpkes8flay be
% absorbent agent is mxed with the nitric oxide

8Pufi-hg“pol yner, or mixture of nitric oxide eluting

pol yneGaandtcaami epimaiegj ahjirasdinniagpt ket spinning, dry

m??ﬁgﬁﬁgn é?ttggg az%érut ng@§°%9§ﬂhlﬁge8% EﬁlH‘ﬁ@delutlng

nitric m xtur
Bplyinergxpacoethei Agvpekyier a4Ad Uaﬁhﬂérthﬁtéﬁpﬁﬁ of the

progenthengbytign.of nitric oxide is activated by a
proton_donor, such as water, it na%%ggtan advantage to

keep tF%enW?PPEaSRPHén%IH?Pﬁ%sﬁoPﬁ or thexgdranppges of
Dakgeccoxtdetebukifagepokyare HDdeEﬁtﬂh@rpﬁmyﬁékaﬁlbkés or
contact thlsS ngﬁo%gn dgnor % ag g Use
uPr B8 an“ePhtI's Ri £FFe 6Ride abiF FSE &a
pérN@debﬁtuDHEPOQymysteandsaadvahta@éeuslvahwah of
gEsaﬁgﬁﬁa:gﬁepﬁééthllty to keep the proton donor in
itht

ont act [ nitric oxide eluting polyner, or
m xt ur BeBEIRREERE, oRPHE EPE?PhgabOPyﬁﬁrOﬁth@aPFﬁé?nt

matient abn gbgrgggeglbga still another enbodi ment of
t he present avegtlon t he elui%on of pitric 7|de may

be regll §FERC dEPRGABAYEHSAF bENETGFENEI TR
pbsvebemhgagentoprBybanﬂhelpenboatdanokeasmehta31de of a

BBLE" . pONflokBePs L DeGROLEN ODOLoLD FLa8eacRRLAEE oxiae
(NO) elutlng polymer conflgured for eluting a therapeutic
dosage of nitrogen oxide (NO) when used for said treatment,
comprising exposing said treatment site of said infection
in or on a body to said nitric oxide when said polymer in
use elutes nitrogen oxide (NO) by eluting a therapeutic
dose of nitric oxide from said nitric oxide eluting polymer
to said treatment site.

The method according to the above, wherein said site
is an extremity of a body, and wherein said method
comprises applying a condom/sheath, sock,
patch/pad/dressing, and tape/coating to said extremity for
said exposure.

Use of nitric oxide (NO) in a therapeutic dose for
therapeutically treating and/or preventing neuropathy and
ulcers at a treatment side of a body.

The invention may be implemented in any suitable

form. The elements and components of the embodiments
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absor bent agent nay be selected fromthe group
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car boxynet hyl cel | ul ose, and m crocrystalline

cel lul ose, cotton, and starch9 This absorbent agent
may al so be used as a filling agent. In this case said
filling agent may give the nitric oxide eluting

pol ymer, or mxture of said nitric oxide eluting

pol ymer and a carrier material, a desired texture. It
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cers at reat nent sid y nmean
Euaéb?é@orﬁataééhﬁﬁﬁéeéﬂélﬁpﬂﬁﬁélﬁxﬂaéteﬁi»aepavrﬁélty of

ﬂ@bMﬂ?reQQﬂéhﬁgr@Q ﬁ@th@ﬁubtaﬁsamh9ebépﬁmp&§m6ﬁ§é@e of
nltro { iNﬁ WE sed fo %ald treatnen£ luded
COTbFLSTAY ¥xpBAFHG GR! dnE] S4PHaht TSPHBTGF BaFdoe include
inf défifenrent 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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in or on a body to said nitric oxide when said pol yner
in use elutes nitrogen oxide (NO by eluting a

wo bmsagpout i ¢ dose of nitric oxide from said niPCT/EP2006/050891

oxi de eluting polynmer to said treatnment site. The

met hod according to the above30 wherein said site is an
extremty of a body, and wherein said nethod conprises
appl yi ng a condoni sheath, sock, patch/pad/dressing,
and tape/coating to said extremty for said exposure.

Use of nitric oxide (NO in a therapeutic dose for
therapeutically treating ariAMPreventi ng neuropat hy
and ulcers at a treatnent side of a body. The

i nvent i on [
e R R
theatneed! ponrrayebe physppathy, PunsebonRBRERY and ulcers
k@ghEQHBM EHBhegﬁﬂheﬁehﬂo§Q¥h?U'Eébhetﬂ@ﬁet|Bﬂ@@doftﬁebody

unctlonallty may be i npl enen ed in a single unit, in
WheFGLality of units, or as part of other functiona
gnlts %é%ah@@gmcéheomp35geg hnﬂeﬂti@nog?gebeEO) eluting

ed ahove with reference _to_specific o

ERLehPRoripB L SFR-PY ot St RFEndeneoZBEsH ki PRaaPs pRenitric
spédef (NOf owhesetisédr fhrheaédntrRathent &hd/pbmvpneivention,
LS4l 0 b acco I hQr
ot o PR el IESCT e RRARY03-0 ELTRBPPe 8078 carger
pb5si bneowi PRI A bﬁéySé@péaéd ﬂhé§éca9§éﬁ§euh@ﬂaﬁﬁﬁd polymer

kA tbe ehatas, nﬁﬁﬁlbebgthOWthseS/CO”DflS'ng" does
not excl ude the Eresence of other elenments or steps .

Furt hefnBr@, Taft fobigh Fndi %iaudl 1 321 FRekd, a plurality
of neassidehétentsoridaethop slepSn@ayobgmeﬂpienﬁﬁtedrated

Adg tionall altggg h |nd|vhd#ﬁ featgres e

PP LRCHeT RLF T FRPehLobr a Hen FhekeSaby postibryaterial,

advanstageogslytbe sodbinatroanadthheeilntliasi of said
?hEESbéﬂ£le'Qb§§?QOS§ HQEthpbxlagaRN@ combi nation of

eatures Is not feasible and

2. 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. 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) at said target site in or
on a body for treatment of or prevention of neuropathy at
the site.

4. Device according to claim 1, wherein said nitric
oxide eluting polymer is selected from the group comprising
mino cellulose, amino dextrans, chitosan, aminated

chitosan, polyethyleneimine, PEI-cellulose,



10

15

20

25

30

advant ageous. In addition, singular references do not
exclude a plurality. The terns "a", "an", "first"
wO sweosudi2 et ¢ do not preclude a plurality. RefRBCERE®06/050891
signs in the clains are provided nerely as a
clarifying exanple and shall Jlbot be construed as
l[imting the scope of the clains in any way. CLAIMS 1
A device configured to therapeutically target treat
and/ or prevent neuropathy, or neuropathy and ul cers

resulting fromsaid neuropathy, at a target side of a

8¢ pr&@?i@h81ﬁ§hg dBMi9BuE9ﬂEhb§ﬁ§né ani&Gr@%hQﬁe
mer configured to elute a therapeu ic

B@éXéQUBPaH?PFPé SREYBAERDY RALH (4@éROFBEPSARES) /

pb@?pﬁ?ﬁ&d@pdt@kb@k9vﬁ€th9mdC@mﬂumBQéeKUMS&Idp@@Ybﬁ?rene,

is.configure ose_said,t te,in_or

by (ondli GpEs FEF oxrad RrowaLdRbngoFS heRarh, o8e any

ebmbésanibnscobxitles¢NOrnd thhsa meatiohed poilymeesdgrafted
a d 0X (ND e ' ; '

B, B ipERt ipREkEbACDILAEN| BE) o Pht VRH R KARE Bigkbone or

@Qﬂﬂpépsﬁﬁtbﬁpﬁbonﬁn use, regul ates and controls the

elution of said therapeutic dosage of nitric oxide

(NO . _2 . Device according to claiml1l , wherein said

nitric OX|B%V%$E»a%?%%?h@gpB?yﬁ%?l%o%er%%geln saild device

Heazenrupdli ekatetgaodgpsm Shalgteaplabﬁdlgtmugsofaadsock a

ni.tros Iated aro ar .any_conbingtion th se.
PLeBaYeBba RoPEaCH afnriosp a0 aiflererhshie nhphfioured
bxldbetapkuehuaﬂhg pakga&rtrsat @Ed/@klpeavent diabetic

h¥88ﬁ¥hg”ehgb98lan ?%@g “”HEaBbEEbCuQéEQS (PQ /Qr vaso-

rou Cazeni d e group S-nitros
@PB§E§106FV@ dﬁﬁPF@@VﬁaﬁédS@ﬁ6u5§ea§meaﬁysé§ﬁblnatlon
these, arranged for release of the nitric oxide (NO

at saig target site.Ln,oroon a bty for treatient, of ooy,
tape/coating, or plaster is manufactured from 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
polymers, cotton, polyolefins, and latex, or any
combinations of these,, and said sock, tape/coating, or a
plaster includes said nitric oxide (NO) eluting polymer
configured for in use eluting said nitric oxide (NO) to

said target site.

7. Device according to any of claims 1 to 6,
including a proton donor bag, sealed proton donor sponge,

or microencapsulated proton donor.
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the site. 4 . Device according to claiml1 , wherein
said nitric oxide eluting polynmer is selected fromthe

w@e@apseonpri sing mino cellul ose, am no dextr anST/EP2006/050891

chitosan, am nated chitosan, polyethyl eneim ne,

PEI - cel | ul ose, pol ypropyl enei M4e, pol ybutyl enei mi ne,
pol yur et hane, poly (buthanediol spermate) , poly

(i m nocarbonate) , polypeptide, Carboxy Methyl

Cel lul ose (CMC) , pol ystyrene, poly (vinyl chloride),
and pol ydi net hyl si | oxane, or any conbi nati ons of

these, gandpthese gERLLQNRE POl ¥yIBIR 9r8bted §iRefBin said
inert backbone, such as a pol ysacchari de backbone or

@%VFGPO%?cpﬁéékﬁoﬁé?lBt?gEébﬂéeW5€80PBP&@CF8dCF9iﬁ1Er9t°n
wbabei.n said device has a formselected fromthe group
consisting of a sock, a tape/coating, a patch or

dressing and a plaster, configured to therapeutically

t arget 9t r eb¢vacd/ accprévent tdi abeimc7 neur ®pavhyrein said

§§8£8h388589ag9ysegEQPSEi%rBRcﬁﬁé’ ?BQEOEOM?§93'ng water,
onstrictive I sorders at said tregtmst Site. é
btopde Avwephdi hgleo BrahANSL, @hBRrBPH, sArdraBeks,

HapeLaBALI, NBenbnBh ast 8ExhaoMBNUEAELYI 8] hEBAYols, polyols,
ol yet hyl ene, pongropylene oléacrylonltrlle,

p p

BBPyBRratRgneSUpGH Fﬁ?raE@FéPgéF Pol §FEEEFEEci §ermats,

prapebnacekl ubasgrapekyhydeeyyaktkaspatad, apohyesteds, or
glycaﬁ gkaggone, 0 Mvinylalcohol, pol ystyrene,

%oVyEF rgs p8P§08rb Har es, pol yam des, poly (acrylic
acid), Carboxy Methyl Cellulose (CMC) , protein based

pol ymeg§, gebablngechtadegr adabl g1 oby LSy SELEGA: donox
ol yol efins, and latex, of any conbi nations t hese,
hagpadsafddedoaksuraperesht FRgrespr aspiaseBrirAERDHesn use

satdinthtiagowkdechNYy skuthegapehyaer configured for
in use eluting said nitric oxide (NO to said target

site. 7 . Device according to any of clains 1 to 6 ,
i ncl udihg Bepiotoacdondinhage skaimedl prohenctonssaid polymer

388£9§Ses silver, configured to expose said target site.

12. Device according to claim 1, wherein said polymer
is configured to act as a booster for drug eluting patches

when used.

13. Device according to claim 1, wherein said nitric
oxide eluting polymer is in form of nano-particles or

micro-spheres.

14. Device according to claim 13, wherein said nano-
particles, or micro-spheres, are encapsulated in suitable
material, such as polyethylene, polypropylene,
polyacrylonitrile, polyurethane, polyvinylacetates,
polylacticacids, starch, cellulose, polyhydroxyalkanoates,
polyesters, polycaprolactone, polyvinylalcohol,
polystyrene, polyethers, polycarbonates, polyamides,
poly(acrylic acid), Carboxy Methyl Cellulose (CMC), protein
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or m croencapsul ated proton donor.8 . Device according
toclaimlto 7 , wherein said device is partly
wale®sn8oer abl e when subjected to a proton donoPCT/BP2006/050891

Devi ce according to claim7 or 8 , wherein said proton
donor is selected fromthe grup conprising water,

bl ood, |ynph, bile, nethanol, ethanol, propanols,

but hanol s, pentanol s, hexanols, phenols, naphtols,

pol yol s, phosphates, succinates, carbonates, acetates,
formats, propionates, butyrates, fatty acids, and

BHLBQ BS&QﬁerQr é@!aﬁ@ﬂ@'nBEb@Q?rQBaEE@SBol%HerQeVb6€ton,
according'to claim9 , said donor ~ havi ng

Rosvpiaétant £REr éebS*sald §DYf§@W§hPth°D§eOf these.
facilitating wettening of the device. Devi ce

accordipg to claim1 wherein ald ner conprises
o Tver LB oRPTEEe et tatalfetl o al?afge WHppgin 3a d nano-
Pevidelascoodi mgcro-ebhened, , anheintagsatddpohyaegeils

%ggghggﬁedfggmag% 8§§me003ter for drug eluting

when use Devi ce according to claim1
wherein said nitric oxide eluting polymer is in form

of nan@GPabéVQ&SSa@éoﬂafﬁQ sHhe1 &5m - 114whéﬁéiﬁesald carrier
according.to claim13, wherein said nanogartlcles or

ﬁﬁE?SlébhéFeéelﬁFEeQnEﬁﬁ@uFB?earPHPsEPPE FELREL 8F al ,
potheasypehyet byllgpeoppokypr opylieaerylonitrile,

acr on tri o] rethane, po inylacetgte
BB YRERERaler oboTyyERUECELAPRF (BB a LY BEBIBL Puaren,
peﬂyhydsexyabkahydtesyapbhyeetess ppoblgeaprel act one,
HOLYXPYLRLEONL, oL VoL XL 208l CHERY sy
E@iﬁ@k?eﬁ@thyplzﬁﬁrépa§ée§cm@ylyaméﬂ@ﬁnbﬁ@éu<ﬁ6ryhé?sa01d>

gakgbkyeMeeh9@egé@@ambsequmavrs?rgﬁéaﬁnbaaehy b@§me§s,
ese

and | atex, or an i nations o
8@36F6Pﬁg P609?5¥ﬁ$ig96m38 EWﬁrEauﬂoﬁﬁﬂapaPPF¥ §f18F' and
hbcer; spheaay, cambinatégnat ed theaegel ,

17. 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.

18. Device according to claim 17, wherein a positive
ligand is located on a neighbour atom to the secondary

amine.

19. Device according to claim 1 or 16, comprising an

absorbent agent.

20. Device according to claim 19, 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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hydrogel , foamor cream 16. Device according to claim
1, wherein said carrier material is selected fromthe

w@emapseonsi sti ng of pol yet hyl ene, pol ypropyl ePer/EP2006/050891

pol yacrylonitrile, polyurethane, polyvinylacetates,
pol yl acti cacids, starch, cell34 ose,

pol yhydr oxyal kanoat es, pol yesters, pol ycaprol actone,
pol yvi nyl al cohol, pol ystyrene, polyethers,

pol ycar bonat es, pol yam des, poly (acrylic acid),

Car boxy Methyl Cellulose (CMC) , protein based

pol yness, Q@bﬁ&éngecgfaﬁﬁgféga@ingOiynﬁés 1§05t 09g,
pol yol efins, and latex, of any conbi nations of these.

§7PPEevi-ee éc@éFaPHg e8idl aRAIeN, SHABLAIAIBE 8PRI PAEEIC

oxide eluting pelymer.conprises a secondary amine in
t he backbone or a secondary ami ne as a pendant. 18.

Devi ce according to claim 17, wherein a positive
i gand2®s Devhcedaouoadheggh@oulaamohitowhhee$ecsmﬂargation

§E1981eé9edD?¥b@§ %CﬁEQh gcgﬁpggéigngQF

coppri si.ng I ce acdord’hg to
6Rai-mMEg, , v@%r ei ﬁnéépé absor entnygevmbiinaddionst gdereot.
fromthe group conprising pol yacryl ate, polyethyl ene

oxi de, Carbox¥ Met hyl Cel | ul ose % L

n1croc?§st3?V he %%FPE@bE% Ceottonm ehgrepn ppidngarrier
neabirnali ossat hedeofe2l. Device according to claim1l

16, 17 or 18, conprising a cation, said cation

stabilizing the nitric oxide eluting polyner. 22.

Devi ce2éccbeding &ocerding2io eheiwi h, sahdreani bheigitric

8§588t8§5£59g;%8§yﬂ5 ugsCgagabgtagbh@+bgﬁgro£bﬁ aBR8ts,

[or S or an I nat1 ons
Wh@F@éP apbhepajtedcacdiai agutanel apﬂrymer Wwher Brhor to

SEN §€6£é@rs€FE§été|fkémathédﬁggﬁbn déforDE¥t€@ initiation
C

a%coidlng alﬁll , erejn the nitric
of elutidn of nitric oxide therefrom.

25. Device according to claim 24, wherein the device
is a syringe-type device having two separate containers,
wherein a first container contains a proton donor-based NO
release activation agent, such as a gel, and a second
container contains a non proton donor-based gel, comprising
the nitric oxide eluting polymer, wherein the syringe-type
device is configured to provide admixing upon

administration to said target site.

26. A manufacturing process for a device configured
to therapeutically target treat and/or prevent neuropathy,
or neuropathy and ulcers resulting from said neuropathy, at
a target side of a body, according to claim 1, comprising:

selecting a nitric oxide (NO) eluting polymer
configured to elute a therapeutic dosage of nitric oxide
(NO) when used for said therapeutic treatment and/or
prevention of neuropathy, or neuropathy and ulcers

resulting from said neuropathy,
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oxi de eluting polyner is activateable by proton
donors, wherein a the nitric oxide eluting polyner is,

W@ei06/084902 use, stored separate fromthe protonPCDREPI006/050891

until initiation of elution of nitric oxide therefrom
25. Device according to clai 24, wherein the device
is a syringe-type device having two separate

contai ners, wherein a first container contains a

prot on donor-based NO rel ease activati on agent, such
as a gel, and a second container contains a non proton

donor - Qéﬁ@gtgﬁb aCeEPLi8LNPatheipit rigiexi derel 8t RSterial
pol ymer , mhereln t he syringe-type device is_ configured

t8 5P8€ﬂaér§GnF?|ﬁ@gubéﬁeaaﬁﬂnFQPFéP#oﬁh?oeéaFaOPaPéeFald
shteapdfitid HBBaﬁéCbﬂrhmgr@boéﬁﬁaefQNO&,dEVICe

f dt t tl t ]
et hE b Sral RS ER il e ut oS Shal iFSh, €M FRSSring
teromisai daheuispatihyp ah aitaigebxsdde (§O) achodyng
ASPALILRg Lc6! b 1oy OMBE LobDan.pelegt 1y 2,0k biCoasa

utlng ner con ured to é
ﬂﬁ@ﬁﬁ@eu??@uéé§ﬁgea@ﬂ ﬁpﬂﬁr@léxﬁb@ e&nyl@heﬁfugéadfor

%ﬁbgabbﬁEﬁgeabbﬁgbrsﬁtHﬁﬁklénQQQHepRﬁéﬁnthﬁa of
neur opat or neurqpathy. and ul cers resultlgg from

sai d n@%Piﬁé%ﬁ? %@F@c?%ﬁﬁl% extAfePlat BP i BRtCHARLAINO 2
geaiebBlemaben abri ascantbgutadg bﬁtbegubakeland conteomh at

he glutlon of sald t?era eutic ! g trlc oxade
LRErE 4 RADFoBFacrAd BRYRGY e nGhRGl SRER PYRCSart
canfngurﬁdteplakaﬁEOaahhakapeotoxlderGEE»setattngsald
Salg&gabxlaécwhéﬂaéa§é'ﬁoﬁéiﬁtﬁﬁgngbfkhék 1hnu§§e$9ﬁtes

evi ce ul ates and contr elution o
sat@icnerapeutNe) dosage of nitric oxide (NO , and
deploying said nitric oxide eluting material into a

suitab form or as coating onto a carrjer, to form
SRR TR N R e s S L OTRS A Ee LT

i s convhgueed taiéxpestonihbecappuisestatgetrsi spihning,
g@kdspinning, gas spinning, wet spinning, dry spinning,

melt spinning, or gel spinning of NO-eluting polymer.

28. The manufacturing process according to claim 26
or 27, wherein said selecting said nitric oxide (NO)
eluting polymer comprises selecting a plurality of nitric
oxide (NO) eluting polymeric particles, preferably nano

fibres, nano particles or micro spheres.

29. The manufacturing process according to claim 26
or 27, wherein said incorporating said NO-eluting polymer
with said carrier material comprises integrating said NO-
eluting polymer in said carrier material, spinning said NO-
eluting polymer together with said carrier material, or
spinning said NO-eluting polymer on top of said carrier
material, in order to predefine nitric oxide eluting

characteristics of said device.
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nitric oxide when said NO eluting polyner in use
elutes nitric oxide (NO . 27. The manufacturing

w@emeos®i1nccordi ng to claim26, wherein said de@i/apiongos0891

conprises electro spinning, air spinning, gas

spi nni ng, wet spinning, dry sif nning, melt spinning,

or gel spinning of NOeluting polyner. 28. The

manuf act uri ng process according to claim 26 or 27,

wherein said selecting said nitric oxide (NO eluting

pol ymer conprises selecting a plurality of nitric

oxi de ¢NO TRLULLRGrROLYPBARLCoPBELES! 88coPASRET 8Bl ¥1aim 26,

nano_ fibres, nano particleS or mcro spheres. 29. The

fBREPSEt GPTMRG 1P BEedBLagEBFAPAgSEdVEFalth 2818y doyice.

wherein said incorporating said NO el uting polymer

with said rrier terial conprises_integrati sai d

NCel ut Phy BAFyHERUT RCCUr Brg aPF Per S et 8PP AR A ph Anf g™ 26+

sarthbdlPetonpngspobymeecrbegethenlatihgsprdtoar dpoepr in micro
hak, spinning said NO-eluting polynmer on top

g?bggFggéagéger material, in order to predefine nitric

oxi de @PRivhRIchheaRierPsEap8ubEsshpdsdedi eetB3Dc gréde (NO)

gapufiagt etBgipnocess according to claim 26, further

conpriSing integrating silver in said device. 31. The

manuf acturing process according to claim 26, further

conpri 8P NgTht Chastcapsutahngrpeesonadosvding dbcedaim 31,

Cﬁg%gESSSaagd a lXingcthrgicro C%Q%U|es tgnsaigr spinnin

RrEFreoxfd fRﬁ;yePgtlﬂgpnaFSFig? 33 9TH&"9/ P g

mhauN@celntaggpmatessadcontdi agitdomékbapnedpsuhherei n

sai d applying conprises pattern gluing, or spinning

the NO eluting material onto said mcro capsules . 33.

The nafdfatharragupretessnacebParny e6cerdinysto claim 31,

eonprising Ferming the wiete eapsules inAte a Ehikst film,

film tap or.sheath, form ng a second film tape, or

e
ERBST hOof SBaREMNO

forming a second film, tape, or sheath of said NO

eluting material, and
gluing the first film, tape, or sheath of micro
capsules to said second film, tape, or sheath of said NO

eluting material.

34. The manufacturing process according to claim 33,
wherein said gluing comprises patterned gluing, such that a

pattern is obtained including glue free spaces.

35. The manufacturing process according to claim 31,
comprising forming the micro capsules into a first film,
tape, or sheath, and directly spinning the NO eluting
material onto the film, tape, or sheath of micro capsules,

containing a proton donor.

36. The manufacturing process according to claim 31,
comprising providing an activation indicator configured to

indicate when the micro capsules are broken such that the
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eluting material, and gluing the first film tape, or
sheath of mcro capsules to said second film tape, or

webmansoof said NO eluting material . 34. The PCT/EP2006/050891

manuf acturi ng process according to claim 33, wherein
sai d gluing conprises patterned gluing, such that a
pattern i s obtained including glue free spaces. 35.
The manufacturing process according to claim 31,
conprising formng the mcro capsules into a first
film tape, or sheath, and directly spinning the NO

ﬁbuéiﬂglﬂétﬁétéklgﬂtQStEﬁbﬁbbﬂbdtéBesaQ& ﬁ?@%&ﬁ QEnor to
m cro capsSules, containing a proton donor.

faRtfatiPuring process according to cIa|n131
conprising providing an activation indicator

configyred_to indi en the mcro capsul es
br oken: dac P e AT FEREPET O 1 RECRRT or Parora- BEnf Betbain 36
wbesaid peotioprdondingoasl ateiMeXidd. ifHécator comprises

ggBUESEBg 598095993§t|9889r§hgﬂ Eotﬁéahﬂbﬁg &@SGEEE

d pro ing an a ation In |cator conp
providing a coloring agent inside the mcro capsules

38. Th§8"HﬁHéaﬁ&HﬁEQQtQEQS§S$r§8§§§déBonelﬁbat81§§a1m 36,
wherein saiid provid 8 an activation indicator

EBﬁﬁ?FQe%aéQIBEPVHGlB naPefFalVRbAORhe N H-ERECEapSTIPESSES
séléhemﬁgng Aavakliathifekness mﬁcsaldaﬁbﬁ&§s¢ap8ub36031ng a

es_a saqun n_the mcro_cap
4 R TRk L B0 PRy T ockdccabEbPaPhg s Eorarrras, o sound
whenethesmiidrpr cupdithgsahraski.vati on i ndi cat or
conprises adm xing a scent nmaterial into the mcro
capsul es. 40. The nmanufacturing process according to
cl ai m 38; WherepRuSardupinYi Brpgean aeepydingnto claim 36,

wnak@@hogaﬁgnpkbsgalﬁgoahdaag1aa§meﬁtaﬂgechhak ebAPYEsSes
%mor when it cones in cgntact m%th t he roton donor .

18890 SCRPErTETELIE EtWhﬁrBoF9R€P For

40. The manufacturing process according to claim 36,
wherein said providing an activation indicator comprises
providing a substance that changes color when it comes in

contact with the proton donor.

41. Use of a nitric oxide (NO) eluting polymer for
the manufacture of a device for the treatment of
neuropathy, or neuropathy and ulcers resulting from said
neuropathy, including diabetic peripheral neuropathy,
wherein

nitric oxide that is loaded to said device 1is eluted
as nitric oxide (NO) from said NO eluting polymer in a

therapeutic dose when used at a target side of a body.

42. Use according to claim 41, 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,
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t he manufacture of a device for the treatnent of
neur opat hy, or neuropathy and ulcers resulting from

W@ 200d/08w9u2 opat hy, i ncludi ng di abetic peri pher aPCT/EP2006/050891

neur opat hy, wherein nitric oxide that is |oaded to
said device is eluted as nitri& oxide (NO fromsaid
NO el uting polyner in a therapeutic dose when used at
a target side of a body. 42. Use according to claim
41, wherein said therapeutic dose is 0.001 to 5000
ppm such as 0.01 to 3000 ppm such as 0.1 to 1000

pRM oguchsasst 23 ,28,,24,. 38,39, 3%,.38,,39,, 380, 36, 37,
117 127 137 14’ 15’ 16’ 17’ 18’ 19’ 20’ 21’ 22'23.'2%4

38p539p640p741, 282, 283, 384, 345,356, 33, 44, 49p, 58, 51, 52,
8%,, 538, 589, 540 5731584489é5635664é%6é5564556476654866 67,
é@ 28’626 62% %2 %g 6% 88 76697770§8’ ?9: gﬁ;,g}' 82,
83, %4,,8%5, 886, 877 887889, 790 80,, 981 938294,835,846, 97,

89, 90 91, 92, 93, 94 , 95, 96, 97
§§ §§ gz 10%188mp m 43. A nethod of therapeutically

treatlng and/ or preventing neuropathy, or neuropathy

and Ul@@rSArﬁéﬂhéﬁanfE98}§§égt58519?aﬁb¥atﬂﬁgaand/or
treatment side of body, by neans_ o devi ce t hat

EBﬁﬁ?P%éanDﬁPFPPEtBXrd@r(REFrQPEFPMgaBGIVﬁﬁ?rs resulting
coohi guiadnéakophuhiyngad therapemthe dosagerod body, by

I e o B S S g I T H RS

aéutopatpylymeorconfagbod9 forseildtangr ectbrirdpewhén dosage
8?'HlEQEégﬁrodeHS?Né h U RSN PééagﬁBroééggeégg%tHXnt

tin t herapeutic dose of nitric ox rom sa
ﬁPWPFéSéQEde eluting polyner to said treatnent site.

44. Th@xﬂ@éhﬂg §§$Qrgkaath@n€|§iﬂé48f M@@ﬁehéuﬁapgthy in or
site an extre a bog% gnd wher.ei n_sai d
RBt fio Oé%nﬁPuE%& BéF§FﬁgO§l ndBfP'sAgafhPolypRr 1in use

patchspadtdogsai ngidandNoapefceatthggt a shedaprtiténi Hgse of
£9£ric oxide from said nitric oxide eluting polymer to said

treatment site.

44, The method according to claim 43, wherein said
site is an extremity of a body, and wherein said method
comprises applying a condom/sheath, sock,
patch/pad/dressing, and tape/coating to said extremity for

said exposure.

45, Use of nitric oxide (NO) in a therapeutic dose
for therapeutically treating and/or preventing neuropathy

and ulcers at a treatment side of a body.

46. Use of nitric oxide (NO) in a medicament for
therapeutically treating and/or preventing neuropathy and

ulcers at a treatment side of a body.



sai d exposure. 45. Use of nitric oxide (NO in a

t herapeutic dose for therapeutically treating and/or
w@e@eesoing neur opat hy and ul cers at a treat nePtT/BPTIO6/050891

of a body. 46. Use of nitric oxide (NO in a

medi canent for therapeutical I3 treating and/ or

preventing neuropathy and ulcers at a treatnent side

of a body.47. Use according to claim45 or 46, wherein

sai d neuropathy is diabetic peripheral neuropathy.

47. Use according to claim 45 or 46, wherein said

neuropathy is diabetic peripheral neuropathy.



