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The present application relates to an infection-resistant polyurethane foam
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15  carboxylic acids.

US 5 451 424 A describes a method of preparing a medical article from a homogeneous polymeric

melt, in particular polyurethane or polyurethane-siloxane block copolymers, and chlorhexidine.

WO 96/22114 A describes a medical device comprising polyurethane as a polymeric material in
which a microbicidal agent, triclosan, is present as a plasticizer at up to 30% by weight in a
J 20  homogeneous solution. The polyurethane described is produced by blending a polyurethane resin

with the triclosan.
GB 2085454 A describes the use of a microbicidal comonomer to make a microbicidal polymer.

A microbicidal polymeric material for producing medical equipment comprising PHMB as a
microbicidal agent which is present in the polymeric carrier in microparticulate form is not described

25  in this context.

Large or chronic wounds are particularly prone to become infected. Antiseptic polymeric wound
contact materials shall prevent infections in a reliable and skin-compatible manner and thereby

provide sustained support for the healing process.

WO 03/066116 Al = US 2003/0149406 Al describes multilayered polymeric wound dressings
30 composed of polyurethane foam, preferably of HYPOL, in which therapeutically acting substances
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GB 2 170 713 Al describes explicitly microporous PU foams useful as wound contact materials
which are impregnated through the action of absorbing an antiseptic solution; here, the therapeutic is

20  only temporarily available until it is flushed out by wound exudate for example.

WO 02/100450 Al describes medicated polyurethane gels, optionally in the form of a foam, for use
) on skin and/or wounds, the gels containing an active ingredient for transdermal application which is

present in homogeneous form.

DD 139942 describes a process for producing single-layered PU foam wound contact materials
25 having an antibacterial or some other therapeutic effect; however, the process always appears to
require the addition of a hydrophilic substance other than the active component, for example

carbohydrates in proportions of 1-50% or some other granulation-promoting hydrophilic agent.
PHMB has been widely described in the literature as an antiseptic agent.

WO 99/40791 Al describes for example a water-insoluble, transparent, adherent, antimicrobial film
30  which is applied to surfaces and has both a short-term and a long-term disinfecting effect. The

antimicrobial film comprises an organic biguanide polymer and also antimicrobial metallic material.

US 5869073 A1 describes a liquid composition for surface coating. The liquid composition consists
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fabrication of the wound dressing becomes inconvenient and costly.

20  Proceeding from the prior art, it is accordingly an object of the present invention to produce a
suitable microbicidal polymeric material for medical applications, in particular for the production
of wound contact materials, which ensures an optimal and prolonged bioavailability of the
antiseptic, is capable of taking up excess wound exudate in the process, permits air and moisture

exchange and is simple and inexpensive to fabricate.

25  The present invention accordingly provides cellular hydrophilic polyurethane gels containing PHMB
or PHMB hydrochloride and also a superabsorbent, characterized in that the PHMB and/or the
PHMB hydrochloride is present in the polyurethane gel as a microparticulate dispersion and/or

homogeneous solution.

A cellular polyurethane gel is for example a polyurethane gel foam which shall be closed- or open-
30  cell, preferably open-cell. Foam pore sizes vary in general between 10 and 2000 um, preferably 50
and 500 ym.

As used herein, microparticulate dispersion is to be understood as meaning a substantially uniform
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Combined with the ideally moist medium due to the combination of the foam structure of the

20  polyurethane gel carrier with the absorbent effect of the superabsorbent for taking up wound fluid,
the result is a good healing environment. Fixing and killing the germs in the polyurethane foam

protects the wound successfully against reinfection. A further enhancement of the healing success is

j conceivable through possible addition of one or more further actives and/or through addition of
enzymes, growth factors or else cell implants from skin or stem cells, which may optionally also be

25  present in the additional layers of a wound contact material. The patient's wellbeing is enhanced by
the skin-friendly hydrophilic elastic polyurethane foam material and/or by local anesthetics
additionally included in the carrier material for pain relief. The foam structure of the wound dressing

provides thermal insulation to a wound.

Useful polymeric materials include for one particularly hydrophilic polyurethane foam gels

30  constructed of nonaromatic isocyanates and

a) polyetherpolyols with 2 to 6 hydroxyl groups and having OH values of 20 to 112 and an
ethylene oxide (EO) content of > 10% by weight,

b) antioxidants,
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15  preferably in the range from 45 to 60. The isocyanate index required for gel formation is very

simple to estimate using the following formula:

F

K=—21—x100
F,-(F, -1)

Depending on the tackiness and elasticity desired for the gel, the actual isocyanate index to be used
can differ from the calculated value by up to + 20%. The amount of superabsorbent f) is 0.1-50%
20 by weight, preferably 2-30% by weight and more preferably 25-29% by weight based on the sum

total of the polyurethane-forming components a) and d).

The present invention's polyetherpolyols a) are known per se and are for example prepared by
polymerization of epoxides, such as ethylene oxide, propylene oxide, butylene oxide or
tetrahydrofuran, with themselves or by addition of these epoxides, preferably ethylene oxide and
25  propylene oxide - if appropriate mixed with each other or separately from each other - onto starter
components having at least two reactive hydrogen atoms, such as water, ethylene glycol, propylene
glycol, diethylene glycol, dipropylene glycol, glycerol, trimethylolpropane, pentaerythritol,
sorbitol or sucrose. Representatives of the aforementioned high molecular weight polyhydroxy
compounds to be used are recited for example in High Polymers, Vol. XVI, "Polyurethanes,
30 Chemistry and Technology” (Saunders-Frisch, Interscience Publishers, New York, Vol. 1, 1962,

pages 32-34). In accordance with the present invention, polyetherpolyols are preferred which have
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methyltetramethyldisiloxane. Useful catalysts further include organic metal compounds, in
20  particular tin compounds, such as tin(I) acetate, tin(Il) ethylhexanoate, tin(IV) compounds such as
for example dibutyltin dichloride, dibutyltin dilaurate, dibutyltin maleate, bismuth(Il)
carboxylates which are soluble in the anhydrous polyetherpolyols a) and are based on linear,
branched, saturated or unsaturated carboxylic acids having 2 to 18 and preferably 6 to 18 carbon
atoms. Preference is given to Bi(IIl) salts of branched saturated carboxylic acids having tertiary
25  carboxyl groups, such as 2,2-dimethyloctanoic acid (for example Versatic acids, Shell). Of
particular suitability are formulations of these Bi(III) salts in excess proportions of these
carboxylic acids. Of outstanding utility is a solution of 1 mol of the Bi(III) salt of Versatic 10 acid
(2,2-dimethyloctanoic acid) in an excess of 3 mol of this acid with a Bi content of about 17%.
(Bi(IIl) neodecanoate, Coscat 83 from Brenntag NV). Further suitable catalysts are described in

30  German Laid-Open Specification 29 20 501 at page 29 line 5 to page 31 line 25.
The catalysts are preferably used in amounts of 0.03% to 0.2% by weight, based on the polyol a).

Useful antioxidants b) for the present invention's polyurethane gels are in particular sterically
hindered phenolic stabilizers, such as BHT (2,6-di-tert-butyl-4-methylphenol), Vulkanox BKF
(2,2'-methylenebis(6-tert-butyl-4-methylphenol)  (Lanxess), Irganox 1010 (pentaerythrityl
35  tetrakis[3-(3,5-ditert-butyl-4-hydroxyphenyl)propionate]), Irganox 1076 (octadecyl-3-(3,5-ditert-
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Speci alty hero
factor (BDGF), tissue growth factor or growth- and amelogenin-like factors (GAF) are used singly

or in combination.

Useful broad-spectrum antibictics include in particular fosfomycin, gentamicin or mupirocin and
25  also antibacterial quinolonecarboxylic acids, useful antivirals include in particular the nucleoside-
analogous virustats such as aciclovir, ganciclovir, vidarabin, zidovudin or else foscarnet, useful
antifungals include in particular the azole antimycotics such as fluconazole, clotrimazole or
itraconazole and the allylamines such as terbinafin or morpholines such as amorolfin or polyenes
such as natamycin, useful antipathogenic peptides include for example lysozyme, the local
30  anesthetics for example lidocaine, benzocaine, bupivacaine or procaine. Very particular preference

is given to using polyhexamethylenebiguanide hydrochloride alone.

Superabsorbents f) are known water-absorbing salts of polyacrylates and copolymers thereof, in
particular the sodium and potassium salts. They can be crosslinked or uncrosslinked and are also
commercially available. Particularly suitable products are those disclosed in DE 37 13 601 Al and

35  also new-generation superabsorbents with only low remaining contents of water which can be



Preference is given to using those of theg a-tocopherol type. Further
‘stabilizers are nentioned for exanple in Ul mnn (5th edition, Volune A3,
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par ti cl arpqiyodfaprvendecontains antioxidants b), and dlssolvmg or dispersing therein the catalyst here
referred to as mixture A). The remainder of the polyol a) is mixed with the active or actives e) and
superabsorbent f) to form the mixture B). The reaction can then be carried out by initially mixing
) the mixtures A) and B) and then adding the isocyanate mixture, in this case the optionally modified
| hexamethylene diisocyanate, d). In the process, the present invention's hydrophilic polyurethane
25  gels are foamed in the course of the reaction by direct addition of the foaming agent g) as a gas or
liquid, the density of the foamed gel reducing down to 1/6 of the initial density of the gel mass and
the volume increasing accordingly. It is also possible to combine all constituents A), B), d) and g)
at the same time. When low-boiling liquids are used, these are preferably mixed with one of the
components A), B) or d). A broadly applicable description is to be found in WO 94/07935 Al at

30 page 19 line 9 to page 22 line 18.

It is further possible to use preferably hydrophilic polyurethane gel foams consisting of a
polyurethane gel which is self-adhesively or alternatively non-adhesively elastic and which

contains

(A) 25-62% or alternatively 15-62% by weight, preferably 30-60% or alternatively 20-57% by
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and superabsorbent f oformth 1.xtu B).. The reaction can then be
carried out by THE %@ST‘iOw?f%tOtfﬂgAﬁﬁ%{@r)’e%S%Beraiﬁ?fgeé‘? and then addi ng the
i socyanate m xture, in this case the optionally nodified

E) 0.01% to 10% by weight based on the sum total of (A) and (B) of foaming agent, and also

20 if appropriate

) 0% to 100% by weight, based on the sum total of (A) and (B), of filler and/or additive

) substances,
and which is obtainable by reaction of a mixture of
D one or more polyisocyanates,

25 II) one or more polyhydroxy compounds having an average molecular weight between

1000 and 12 000 and an average OH number between 20 and 112,
III) one or more antimicrobial actives,
IV) one or more water-absorbing materials,

V) a foaming agent which is liquid or gaseous at room temperature, and also if

30 appropriate
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by 5 weight, nore preferably 60-43%or alternatively 75-53% by wei ght,

based on the sumtotal of (A) and (B), djppang or nore pol yhydroxy conpounds
which are firmy held in the matrix ¥%7val ence forces and have an

y
aver age nol ecul ar wei ght between 1000 dhd 4 0, preferably between 1500
and 8000, nore preferably between 2000 and 6000, and an average OH nunber
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bet ween 28 and as a spersant, sper san
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800, preferably bel ow 1000 and nore preferably bel ow 1500, and al so (C)
0.00001% t o 259 B WRHEES preferably 0.001%to 5% by wei ght and nore
preferably 0.001-2.5% based on the sumtotal of (A) and (B), of active,
pr ef er abl yTiRo|pph@iethand Sel¥etuiey beraiakblg Uedm de simtigg RoMbOMAD| Rrowh Sper se from

hydrochl ori de, and if appropriate one or nor further actives_.a g so (D)
0.1%to 5ovfelwef§@1egh%r{nsw BY &ocastey kpovabpgr 155 2nssertRed Ao *waple mplPéf?’éB 63%35- 29%
by DE 31 03 500 Al and EP 0 147 588 Al. It is essential, however, that the above-defined conditions
15 be adhered to for the selection of the gel-forming components to differentiate the properties of the
desired gels in order that non-adhesive elastic gels are obtained in one case or alternatively self-

adhesive gels are obtained.

Preferred polyhydroxy compounds are polyether polyols as more particularly specified in the

abovementioned Laid-Open Specifications.

20  Useful polyisocyanate components I) include not only (cyclo)aliphatic but also aromatic
isocyanates. Preferred (cyclo)aliphatic polyisocyanates are 1,6-hexamethylene diisocyanate and
also its biurets and trimers and hydrogenated diphenylmethane diisocyanate ("MDI") grades.
Preferred aromatic polyisocyanates are those which are obtained by distillation, such as MDI
mixtures of 4,4'- and 2,4'-isomers or 4,4'-MDI and also tolylene diisocyanate ("TDI") grades. The

25  TDI grades may also contain higher functional fractions due to modifications, such as biuretization
or trimerization. The diisocyanates characterizing the polyisocyanates can be selected in particular
for example from the group of the unmodified aromatic or aliphatic diisocyanates or alternatively

from modified products formed by prepolymerization with amines, polyols or polyetherpolyols.

Useful polyhydroxy compounds I) include the materials indicated at a) above in the description of

30 the polyurethane foam gels constructed from nonaromatic isocyanates.

Useful active III) include those indicated, preferred and particularly preferred at e) in the above



wei ght, based on the sumtotal of (A) ar_lq (B), of superabsorbent (E) 0.01%
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foam gels constructed from nonaromatic isocyanates.

Useful filler and additive materials VII) include the additive materials known per se from
polyurethane chemistry. Such additive materials include if appropriate the antioxidants mentioned
15  in the above description of the polyurethane foam gels constructed from nonaromatic isocyanates.
In accordance with the present invention, the hydrophilic materials of foam gel may have added to
them, preferably at up to 100% by weight, based on the total weight of the gel, fillers, dyes, metal
pigments, thickening agents, surface-active substances, extenders, resins, etc. Useful inorganic
fillers include in particular powders composed of zinc oxide, titanium dioxide, barite, chalk,
20  gypsum, kieserite, sodium carbonate, cerium oxide, quartz sand, kaolin, carbon black and micro-
balloons and also short fibers, such as glass fibers 0.1-1 mm in length. As organic fillers there may
be recited in particular powders based on polystyrene, polyvinyl chloride, urea-formaldehyde and
polyhydrazodicarbonamide, swellable powders and fibers < 0.01 mm in fiber length, for example
fibers based on polyacrylic acids and their salts or others, as mentioned for example in Absorbent
25  Polymer Technology (Brannon-Peppas, Harland, Elsevier, Amsterdam-Oxford-New York-Tokyo,
1990, pages 9-22), and also materials used as textile fibers, examples being polyester or polyamide
fibers. Useful dyes or color pigments include in particular those used in foods, packaging or
cosmetics, such as iron oxide or chromium oxide pigments, pigments based on phthalocyanine or
on a monoazo basis. Useful surface-active substances include for example cellulose powder,

30 activated carbon and silica products.

To modify the adhesive properties of the gels, they may optionally include additions of extenders
and resins, i.e. polymeric vinyl compounds, polyacrylates and other copolymers customary in
adhesive technology, or else adhesives based on natural materials, at up to a level of 10% by

weight, based on the weight of the gel composition.
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Useful pol seg éteéaleﬂﬁﬁﬁtﬁ‘?ﬂ‘%r%rﬁ‘“ﬁ na&a@?fﬁ&n%why EW i) ?lwaﬁ e %ssht

al so ar omatdifon.| GRCH AR B&lag NG @ Vieshal ¢993! papedl 130HAIhE rddediol GO G¥ ¥R Dull €
1, 6- hexamnet h){l ene diisocyanate and also its biurets and triners and

hydr ogenat %Rl herrreehaAEicEnt Boestarraced diffgertmachipedes.  Preferred

aromati c polyi socyanat es are those which are obtained by distillation, such
as MDI sm

i i socyanat o PR Iy ufbes pa0 et b APy thetan WPenal 80 Sk

f unct i onal medigdtequipmentum pagiowtad isiaped titioles andsmbhmmlalmru rpettfmblwpmducamavmg

trimerization, . e dilsQcy a%ﬁ}%% TR %harawc '%1'09 hmu 3 e}{'ors% yanal g3 RN, be
selected in artlcuf]ar al% r’srf)li%afs hé g’rou the" Uhnodtt ey

aromatic omralbbcmyalmds adld sez:mlysasmeﬁe@as ﬁf taiph sali e, ylood raimhdrildid, iveide, [fécesluct s
formed by prepol yner|] ion with amn ol yol s, or. pol yet her pol yol s.
Usef ul pol §HRFEPERYP ncB‘%Fd’B?}?fb"és *FT?IS‘?PFEf“Eg% Eh?é‘nﬁﬁ’%defﬂ’i“éﬂt@ ]X‘Hdi cated at a) above
in the description of 30 the pol yurethane foam gels constructed from

nonar on@t i erefsrétey ANANES o hoRf bk pAGédi iBvehiidn's poMalrsibiRe tHAS Gell EhPoREiBSL in the
preferred and particularly preferred at e) in the above -11- descri tlon of
the pol yur ¥PHEhEAREaRANLELST, é’é)h%?ﬂ‘?%taéﬂ Wrealéwrn%rﬁaglb reifadbeiingenelsn apegdheypg y
par tf cul ar cpugf &1IERE epbiS Al %58, Llka Al AGyAL! JREAGTLINLS

hydr ochl ori 8t al one. gj waf er - abso t‘lgng mat e?@ah% J\%gppre erglgqyc/onltarfgl ude
t he super abseriblefir Ratgef pr phomhewatbxdsaeford@@mplepbumrunplhes,h@ fol sdbenigavvend oam

gel s construct ed fro opar tlc tes rab t he

diper absor BaEE st eREMIER RIS MerkS AR PAETRE ool et Haerd gt
gommnutSn pad yubefbhaﬁwmnh@{rﬁﬁit EM?MIlﬁhl?fo& Fmd:eealext&ﬂdat} useQ)nciude tfbe etahﬁple
escription of yure ane foamgels constructed fr onar onat.i c

i socyanat &8 ‘éﬁH‘iCﬁ? bygienhap cwﬁb%gwl@% Or ATl OHICr A A BRt SYRYIP aB

present i nctshRnini Pads an@‘i}{sh’ﬂﬂsr edrhansplé R ihRS 1fjdp§§@h¥t§QIS§ bepRssueditiaBicible

catal ysts and accel erants VI) for the reaction between i socyanate groups and
hydroxyl §Hoepempasiiopgler fyshigpnerspshicning eleessts. i ndi cated at ¢) in the above
description of the pol yurethane

The present invention's polymer and its use in wound contact materials make for example the

20  following advantages possible:

Control of microbial infection of the wound and prevention of reinfection

) - Absorption and irreversible retention of wound exudate and hence support of the healing

process
- Killing bacteria absorbed in the foam together with wound exudate
25 - Skin compatibility of the polyurethane material

- The frequent changing of the wound contact material (several times a day at present)
becomes superfluous, leaving the contact material on the wound for at least 3 up to 5 days

becomes possible, and so new skin tissue is able to form better without disruption.
- Thermal insulation of a wound

30 - Further actives such as antibiotics for assisting bacterial control or local anesthetics for

pain alleviation can be incorporated in the polymer and slowly released again



foam gel s constructed from nonaromatic igpcyanates. Useful filler and
additive materials VIl) include the additive materials known per se from

pol yuret hane chenistry. Such additive materials include if appropriate the
-ant i oxi dants neffipwaely hegfiom.t he above description of the pol yurethane foam
gel s constructed from nonaromati c isocyanates. In accor dance with the

present inventi ﬂ'lpgr%ﬁﬁat@)iwef%%'o{g of &Hﬁﬁcﬁﬁéﬁbgst é %1 g{@?fh W&Y&%qg(g?gl to

them preferably a to 100% by wel ght al wei ght t he
gel, fillers, dlyf@@ntsr(ﬁmalcellsrfplgmﬁempb) t hi ckeni ng agent s surface-active
substances, extenders, resins, etc. Useful inorganic fillers include in

particul arC(%%m%k? w%%ﬁn gn?aQt %ate%x% %ab%%ﬁtgffro amrelsjem t Cllrllv%%l<tllocrlles 0 arelr tC%Iil(SlS(E hf’i  k,
20 gypsum Kiéserite, onate, ceri LS 8% e, quart San
car bon Dl aekst ahthe mnfedtmn-rémkdnopcngurahdleébzﬁm whfrarconthind ex snusepmej‘praisraglyafsrmﬁj ber S

0. mmin |en flllesthere be recited.in_particular
owter o b nBd Rt ER 00 BBl Satestye B propig e b PR R AR A oBr A

pol yhydr azggh garRRdkhEelso SWRNhIAPL RirBQVMARESeafY@r fdr BRIMS tfe Youdd cHRMhdt natdrE T
| ength, for exanple fibers based on polyacrylic acids and their salts or

ot hers, astorfinikibansplsogptienddinsnair andaxéeatably moisgepevipne polymerfiile] eysring of,
(Brannon- R PQﬁﬁn et'%&gﬁl%ﬁranﬁo? %él:l%ncgfalgﬁtte&{oqaﬂ}i %ﬂ%g oY WAL c&ﬁé%b?naten%l%o

pages 9-22 materi als use S text exanpl es bein

pol yestr od a;lml ty ratehe thefréentsinveped Lpolyebane fog hgmnsptlg megi¢ss of molstile amh
particul ar_t hose used in foods, packaging or cosnetics, such as iron oxide
or chroni uFRBX &8 SB’ngments pi gnents based on phthal ocyanine or on a
nmonoazo basis. Useful surface-active substances include for exanple

cel I'ul ose Tinstional a’aﬂesa@tlhyeatf&dﬁﬁag BeninfRogbnsiesisiaR folyacktRihs foahD DR duph behe
adhesi ve pr opert| es of the hey may optionally include additions of

ext ender s OPiREpIPegRdqwed jwih awm%%aal oprfefﬁﬁw BB gn daintpliavipgc upstances Bivd

ot her COPOYYIIRI Bk’ pﬁ@wethihe e esi iy ﬁ’pptr&iﬁllaféQJngé’tcd o th@ lwdBnddiewity 8 saybased
on natural materials, up to a level of 10% based on thé

wei ght 1of  efhariges m@erm},wﬁqmni% beingzrollaqgea, qégle@%bwrmpélﬁ’%ﬁ dwd@gﬁélfvém@b%rﬁe gel
t
conposi ti ogy lél?lgegtr]?éé? % e?\q?%\snsll?cgﬂé/ Ep{ir"_lgg tlﬁe(? %?ﬁ(@@.ﬁﬁtﬁaﬁ% polgﬁ S ih& gaﬂclp Elh%ar q

exanple in nst st o yuret ane,
edi tion., gehifibet-poigeers Weidhagn M tirg hoﬁ[aiarwramd lﬁﬂﬁlgmgaetem,?,&lalgbsﬂ'menmgah:iSJ on

G 1 or ent. UERRo=vEES e iP Rl SboRET BRLE R ENS PaERERG anca bR
conposi t i oisengiafls pelyutsheheoRmAr Bhik Hd(fl@dnapl’asbdwih Mék example like the exudate-absorbing
20  foam likewise contain PHMB, which is capable of controlling bacteria in direct contact with the
wound, and ensures the accelerated recurrence of the effect mediated by the present invention's
polyurethane foam. This additional layer can serve as particularly skin-friendly, atraumatic surface

) for the present invention's polyurethane foam when the wound is particularly sensitive.

The described assembly of various layers in the wound contact material can be enclosed in a

25  filmlike material to form a sterile package, the package being opened directly before use.

The construction of such wound contact materials is common knowledge and described for

example in WO 02/100450 A1l and shown therein in figures 1 to 6.

Preference, particular preference or very particular preference is given to embodiments utilizing
parameters, compounds, definitions and elucidations mentioned under preferred, particularly

30  preferred or very particularly preferred.

The general or preferred definitions, parameters, compounds and elucidations recited in the
description, however, may also be combined with one another, i.e. between the respective ranges

and preferred ranges, in any desired way.



medi cal equi pnent, in particular shaped_-gticles and adhesive | ayers,
preferably products having contact with human and animal tissues, as with
the skin, with nmucosae, or with open wounds or wth bodily fluids and

secr et i onsTexadapEsyhigh folgys ésdatppiied waaitigalarly plgeidate Wisuipenfipn, wiBout  fyqvreaer,
feces or p igﬂk&@;hgg¥mghgnﬂyterials are al so useful for adhering and
fixing to skin. "10 Preference is given to using the present invention's

pol yur et hane foam gel conpositions in the wound nanagenment sector, in
particular as a weakly or strongly self-adhering or el se non-adhering

el astic at least single-ply layer, used as plasters, quick wound bandages,
as a wound contact material for large or chronic wounds, for exanple bum
injuries, or for adhering wound managenent products to a body's surface.
They additional serve to take up blood or wound exudate 15 and al so for
cushioning and thermal insulation. Further fields of use include for exanple
orthopedic articles, hygiene and cosnetic articles or strongly

noi st ur e- absor bi ng, swel |l able and cushioning pads and inserts, for exanple
shoe inserts, if appropriate also as pressure-distributable filling
conpositions for cushions or cushioning el enents. The present invention's
polymer and its use in wound contact nmaterials make for exanple the 20
fol |l owi ng advant ages possible: - Control of mcrobial infection of the wound
and prevention of reinfection - Absorption and irreversible retention of
wound exudate and hence support of the healing process - Killing bacteria
absorbed in the foamtogether with wound exudate 25 - Skin conpatibility of
the~Ponurethane material - The frequent changing of the wound contact

mat erial (several tines a day at present) becones superfluous, |eaving the
contact material on the wound for at least 3 up to 5 days becones possible,
and so new skin tissue is able to formbetter w thout disruption. - Thernal

i nsul ation of a wound 30 - Further actives such as antibiotics for assisting
bacterial control or |ocal anesthetics for pain alleviation can be
incorporated in the polymer and slowy rel eased again -13- continuously
therefrom If appropriate acceleration of wound healing through enzynes,
grow h factors and cel



Jinplants (stemcells for exanple). Concejyable wound contact materials
fabricated fromthe present invention's polyner consist at 5 |east of the

i nfection-resi stant pol yuret hane foam which contains an anti septi c,
-preferabl yERhMile and superabsorbent and is self-adhesive if appropriate and
if appropriate cones into direct contact wth the wound, and al so
optionally_a further adhesive |layer for fixing the wound contact materi al

to the skif* €also optionally an air- and external |y moi sture-pervious

pol ymer filmcovering of, for exanple, polyurethane for mechani cal

protecti OnInadpd’pafhdhﬂdngu;Qfth Wb UDéVaged®@t 8Nt 1®mt[Bﬁ3ieaIM1@riaﬂﬂder&b SAG! gopfobt ect
the present inventign's f) yur et hane foam agai nst the _nqr ess of noi st,gre
and  ni cr olBfgRANTRHC! PiaRY eB"‘pP’PSf‘néfI‘d et Qe By Pepgpry gl §igriety gthylene oxi

i nfectipn- érﬂ%l&tkaolH Mb\éﬂﬁ eiv@ég@mf)léam&@é?gﬂt B4 THD BSiten® P9 B abeight, %%ﬁ%rﬂ
with antim crobial, pr ef er abl y PHVB or pain-relieving substances.

present i nvént0idm' by waghy of &b thairfert-betahd-ssthyiphenph SBEBHi Qi@ @dmpixed c)’t;l'ahea7 i)?ng ohe
wound si deg MQQ@PA ¥$6 gﬂe%H&% AG +p%¥h%ﬁcq?‘n?¥>é 4 Bn pc?lg?c ea]&db?a'ltrlﬂ %QASLlﬁﬁ@J‘

al gi nat es, rocol 0|d roge ers Ul 0se fleece

pervi ous sgx‘aftabprﬂydc@ylera,c1dapo$>y1ttbhtétqopol(npﬁr[) yud é0hane PHMB ylydrochm“rldlenmeglamly:
silica gel ber can in turn cgnta U al i .

ot omoter o suplrgnas HoTHR0 i ERn aine b dndial Sathey P i edtinn s or
cells.1d heomfr@ghlyaﬂ)rs aadd @thaﬁloswsf bOdiP@SBini Mire iMe. 7OTgQ>$%{lagel®18erDO amd s
pol yur et hane foam T%I s addi tional (ﬁéfr can for example I|ike

exudat e- ab¥erBEh§OPDXBah? Ik eaPs 8 o SieeapdirPHvE)> WﬁYEThMFl@ﬂéléﬁaWeA%cho-

control i ng Ract®piefollMerHaledhn 7CRN R GExaMeinl leﬁg'gilsow% A an@ﬂﬁo?ﬁé[ﬁ?opw@ﬁe
accel erated recurtrence of the effect nedia e present 1nvention's

pol yur et haprdded arinhavifigiag aserdiet m@lnallarlw@rt ot 460 Q@pbéV% Cqrdant ialauit 42.8y13.3% by

skin-friengl. rf o) ane
f oam when gkléhte\g%c{n i'S l%grr?%hcu dfﬁségélﬁ?i&goﬁ%m escr%ﬁ)gmaé)eﬁ)lJ &etht?
vari ou$s | apesssntba Tefien &mmbammla\&tacmafoemuabbtmmﬂ be enclosed in a 25
filmike material to forma sterile package, the package bei ng opened
directly before use. The construction of such wound contact materials is
common knowl edge and described for exanple in WD 02/100450 Al and shown
therein in figures 1 to 6. Preference, particul ar preference or very
particul ar preference is given to enbodinents utilizing paraneters,
conpounds, definitions and el ucidations nentioned under preferred,
particularly 30 preferred or very particularly preferred. The general or
preferred definitions, paraneters, conmpounds and el ucidations recited in the




description, however, may al so be conbined with one another, i.e. between
the respective ranges and preferred ranges, in any desired way. -14- The
exanple which follows is intended to particularly elucidate the invention

wi t hout, however, restricting the invention thereto. -15- Exanple Exanple 1
In a paperboard cup, 64.22 g of Levagel (r) SN 100 [ Bayer WMaterial Sci ence AG
pol yol interpolyner of propylene oxide qu et hyl ene oxi de (EO,
pentaerythritol starter, ethylene oxide™ '57end bl ock, OH nunber 4, average
nol ecul ar wei ght 6400, EO content 20% by wei ght, stabilized with 0.5% by

wei ght of 2,6-di-tert-butyl-4-nmethyl phenol (BHT)] are adm xed with 27.52 g
of FAVOR(r)-PAC 230 (Degussa AG superabsorbent based on polyacrylic acid,
salt of a cTheshimkdefiniggahé¢ mveptddry anerasi foltoveszi d- pol yal cohol copol yner) and
1.00g of PHMB hydrochl oride, previously supplenentarily dried at 80Cin a
vacuum dryi ng cabinet, by stirring. This is followed by addition 10 of a

freshly prepared I . i i
Levage! (1) BN 106 Saiifat fRisdbnill Baguliiahe e tdntlikind PERYR3hG0L fis fydofiofte )
305 (Baysr Mat erasdnSeitieemie A€nt, Aid siperdbsovdtmdwhéreinothy artisepAs egknols plesem  Of
hexanet hyl ene dijsocyanate and 1 nol of_ pol ypropyl ene  oxide and having an
average nol ecul ain e gpkyursthangoged/asor  miccmatisulath Wispeisian and/er hgmgggnggus
wei ght) and 5 g fgz(;‘lniisopent ane are added, followed by comm xing for 1 mn,
and pouring of t é o5 mass into a Teflon dish. A pal e yell ow tacky foamis
obtained. -16- The clains defining the invention are as follows: 1. A
cel lular hydrophilic pol yurethane gel conprising PHVB and/or its L
hydrochl oride 5Azesllater ivdropaidic polygethene gglreeordingetoatainy beftrthenprmprising he
anti septji.c agent s pr in.th | yur et han el as a_ m.cr.oparticulate
di sper si'dn and/ O?n%8ﬁor§§r§2t®ﬁr§apelgl& %q?xgsnge%c?ecg?rgﬁ'\ ﬁlﬁ §$buﬁy%9”5}§hﬁ$ ioé' brod-
pol yur et hane gel spreg@ndamibibiess |aatithibrobidlr Adtiees, CaMTiTuhgil N@tives) AntipatBbgeiy €
t herapeutic agents selected fromthe group consisting of. broad-
peptides and local anesthetics, wherein the one or more therapeutic agents have an
antiseptic, hemostatic, wound-healing, immunomodulatory or granulation-
promoting effect, or an effect on the central nervous system, and wherein the

15 therapeutic agents are used singly or in combination.

0 3 A process for producing the cellular hydrophilic polyurethane gel according to
any one of claims | to 2, comprising reaction of a monomer and a foaming agent in
the presence of one or more actives, wherein at least one active is mixed into the

mixture of the monomers before polymerization.

25

4. A cellular hydrophilic polyurethane gel, whenever prepared by the process of claim 3.
30



spectrum anti biotics, anti-mcrobial actives, antifungal actives,

anti pat hogeni ¢ peptides and | ocal anesthetics, wherein the one or nore

t herapeuti c agents have an antiseptic, henostatic, wound-healing,

i mmunonodul atory or granul ati on- pronoting effect, or an effect on the
central nervous system and wherein the 15 therapeutic agents are used
singly or in conbination. 20 3. A pr ocess”for produci ng the cel |l ul ar

hydr ophi i ¢ pol yuret hane gel according to‘ any one of claims | to 2,
conprising reaction of a nonomer and a foam ng agent in the presence of one
or nore actives, wherein at |east one active is mxed into the mxture of
the nononers before polynerization. 25 4. A cellular hydrophilic

pol yur et harfe gel UsexbEtiewceHulpr kyrrophdlibpolyimethpnoge asconfling taamy Ghe of 3kimd 740 5.
Use of the cellular B.gdr oahi,l i C Bpl%qur et hane gel according to any one of
claims 1 to 2 or? 9 4 dPr prodecies mGdirakRWAMEBL Ui prent. 6. Use of the cel | ul ar
hydr ophi I i ¢ pol yuret hane gel according to any one of clains 1 to 5 2 or 4
for producing an at |east one-ply wound contact material. 7. Use of the

cel lul ar hydr ophUké of thel cglinlat hydrepldlit pelgarethdnagel tacccadipg ameanyodnecdfaiaims Lté 0 2
or 4 for producigg wound contact material for large or chronic wounds. 10
8. A woudd cont atP! frdPEProdrcing amat leashgneply wonsd copactawaterilar hydr ophilic

pol yur et hane gel according to any one of clainms 1 to 2 or 4.

7. Use of the cellular hydrophilic polyurethane gel according to any one of claims 1 to

2 or 4 for producing a wound contact material for large or chronic wounds.

10 8 A wound contact material comprising at least one cellular hydrophilic polyurethane

gel according to any one of claims 1 to 2 or 4.



