-1 | NFECTI % @E F%TQNT POLYURET QAMS, METHOD FOR PREDUCI NG THE SAMVE
AND USE T ? AN EIE—%@V\mﬂé(ﬂ[:)RESSI NGS The pr cation

rel ates to an infection-resistant polyurethane foa \ﬁ@ﬂ“m\\mm lar a

hydr ophi l i c pol yurethane foam in which -tthe anti sep

pol yhexamet hyl enebi guanl de (PHMB) 5 and/or its hydr och'&'"de is present in
2s el | aolyrEFloLReRElS ok P SR h rk" PROKTINY ™

wound COI’ITI"HG«ISAMEQKNBT[ESE Tl'HEREOFSINiAIS’l!IBﬂPH'ICCW(DTUNDYBRESSIN@SdI cine to use
infection-resistant materials to achieve the best possible control of

i nfections_on cont act o] exogenous mat er red tissue or

bodi |y 101P] BGE BRIFAIOR JeRIS; P 'ﬂ’/"et”lfﬁctt‘lop éeSBFaBbé’PM’"égla&%(foﬂ el PAricu '
shapi ng, pwdymmccmwrahml faff i SRihr e tahGRpti pelphdravieth{lemBiguaige (FMB)

i nfection-resi st articul ar ble for the fabrication of

medi cal 9 d ¥l %asﬁSroaﬂ%rfqo €| IS Proseapiit %%%@i‘ mﬁs‘/e& "MIW“’PQ%‘CN*‘H@Q@P'E hpaoseReg shA|
equi prent  giedopRa §8mPhs Rer B abduferRSodbd R 8 preRéstHoR it Produbiddsbitseuse in wound
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in parti cutfact B&eEat-hoxyl i c acids. US 5 451 424 A describes a nethod of
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mi crobi ci dgdyieopRneliBfy dyRipieke a m crobicidal polymer. A mcrobicidal
polymeric material fof produm ng nedi cal equi pnment conprising PHVB as a
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polymeric wound contact materials shall prevent infections in a reliable
and skih- ceageavtivAacsmanner and thereby provide sustained support for the
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preferably of HYPOL, in which therapeutically acting substances
melt, in partlcular 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
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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tenporaril ynlﬁumltd:dabl e until it is fl ushed out by wound exudate for exanple.
WO 02/ 100450 Al describes nedi cated pol yurethane gels, optionally in the
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conponent, for % n%% car bohydrates in proportions of 1-50% or sone ot her
granul ati oﬁ’ ‘ﬂﬂ'dé ¢ & be hydrophilic agent. PHVB has been w dely described in
the literature as an antiseptic agent.
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 A1 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 A1l 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.
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exudate. Since, frequently, a polymeric foam layer has to be additionally included for this purpose,

20  fabrication of the wound dressing becomes inconvenient and costly.

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

25  exchange and is simple and inexpensive to fabricate.

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.

30 A cellular polyurethane gel is for example a polyurethane gel foam which shall be closed- or open-

cell, preferably open-cell. Foam pore sizes vary in general between 10 and 2000 pm, preferably 50
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re- formatl on qf tissue wi thout this belng conpromsed frequent changes
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combi nat i ofelddibn ttd) @erind 3Rt lovidit tHE Pribif art BGupldAOWIK E@HAGMY WP cEREdHaB6nsVA1t e t e
absor bent effect of t he su era sorbent for taking up wound fluid, the :

result is 8 g theicatgie %tf’rll A firoadispeeirumy of gramg,j | | ng the germs in the
pol yur et hane foam protects the wound successfully against reinfection. A
further enfthnaenenihe PrestitCinedibr'sPolGutehas Sgel $oam in a wound contact material has the

advantages that an instant effect and, beyond that, a long-term effect over several days facilitates the
20  re-formation of tissue without this being compromised by frequent changes of the dressing.
Combined with the ideally moist medium due to the combination of the foam structure of the
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
25  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
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

30  provides thermal insulation to a wound.

Useful polymeric materials include for one particularly hydrophilic polyurethane foam gels

constructed of nonaromatic isocyanates and



25 conceiv odgh possi bl e addi-tion of one or nore further actives
and/ or thrgRj} 4| HoRHE QU%k"eszymes, gromh factors or else cell inplants
fromskin or stemcells, which may optionally also be present in the

additional |ayers of a wound contact mat-érial. The patient's wellbeing is
enhanced by the skin-friendly hydrophilic elastic polyurethane foam
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quantity c) is 0.005%to 0.5% by weight based on the polyol a), the anpbunt
of anti oxi@ant santjnigrgbialtactieast 0. 1% by wei ght based on polyol a) and a
ratio of free NCO groups in conponent d) to the free OH groups in
conponent &) (i i ndex/ 100) is selected in the range fromO0.30 to
0.70, and f? e a%g%ﬁ%%go gtétcti ve e) is 0.0001%to 25% by wei ght, preferably
0.001%to 5% by weight and nore preferably 0.01-1% by wei ght, based on the
pol yol a).®The foBmingeegranate i ndex (K, ratio of the free NCO groups used in
the reaction to the free OH groups x 100) of the present invention's .
ol yureth I i ri:es - t I l. i e l.oyed
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component d) to the free OH groups in component a) (isocyanate index/100) is selected in the

range from 0.30 to 0.70, and the amount of active e) is 0.0001% to 25% by weight, preferably
0.001% to 5% by weight and more preferably 0.01-1% by weight, based on the polyol a). The
15  isocyanate index (X, ratio of the free NCO groups uséd in the reaction to the free OH groups x
100) of the present invention's polyurethane gel- materials varies with the functionality of the
employed isocyanate components () and polyol components (Fp) in the range from 30 to 70 and
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

20 At x
Fp-(F1-1)

100

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%
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).

25  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
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
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[2,2, 2jpc [\PrEeZ]od\ﬂnM‘ dmhmétmﬂlﬁﬁh@e:N-methyl-N' -dimethylaminoethylpiperazine, penta-
N- met hyl - di met h?/I am noet hyl pi'perazi ne, peénta-
methyldiethylenetriamine, or else Mannich bases known as catalysts and formed from secondary

amines, such as dimethylamine and aldehydes (formaldehyde) or ketones (acetone) and phenols, or
silaamines having C-Si bonds, such as 2,2,4-trimethyl-2-silamorpholine and 1,3-diethylamino-
methyltetramethyldisiloxane. Useful catalysts further include organic metal compounds, in
25  particular tin compounds, such as tin(Il) acetate, tin(I) ethythexanoate, tin(IV) compounds such as
for example dibutyltin dichloride, dibutyltin dilaurate, dibutyltin maleate, bismuth(Ill) -
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
30  carboxyl groups, such as 2,2-dimethyloctanoic acid (for example Versatic acids, Shell). Of
particular suitability are formulations of these Bi(Ill) salts in excess proportions of these
carboxylic acids. Of outstanding utility is a solution of 1 mol of the Bi(IH). 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
35  German Laid-Open Specification 29 20 501 at page 29 line 5 to page 31 line 25.
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of the a-tQeapke yabedonif poiysi ber stabilizers are mentioned for exanple in
Ul mann (5th edition, Volume A3, pages 91-111; Vol une A20, pages 461-479;
Vol ume A23; pages 381-391). The stabilizing properties of the phenolic
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to 0.5% by wei ght, based on the pol yo case of anti oxi dant
m xt ur es a@tlwanvgrgegn #bbsggtic, hemostatic, wound healing, immunomodulatory or granulation-

promoting effect or an effect on the central nervous system, the enzymes, in particular those

having an antibacterial effect, for example lysozyme, papain, trypsin, bactilysin, glucose oxidase),
the growth factors, in particular epidermal growth factor (EGF), platelet derived growth factor
25  (PDGF), transforming growth factor alpha/beta (TGF), insulin-like growth factor (IGF, ILGF),
fibroblast growth factor (FGF), vascular endothelial growth factor (VEGF), blood-derived growth
factor (BDGF), tissue growth factor or growth- and amelogenin-like factors (GAF) are used singly

or in combination.

Useful broad-spectrum antibiotics include in particular fosfomycin, gentamicin or mupirocin and
30  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
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The degree of foaming can be varied within wide limits through the incorporated amounts of

foaming agent.

The present invention's polyurethane gel compositions are prepared in conventional processes, as
described for example in Becker/Braun, Kunststoff-Handbuch, Volume 7, Polyurethane, 3rd
25  edition, Carl-Hauser Verlag Munich Vienna, 1993 pages 139 ff. The reaction can be carried out in
various ways, as also described therein. Preference is given to taking 1-10% of the total amount of
polyol a), which contains antioxidants b), and dissolving or dispersing therein the catalyst here
referred to as mixture A). The remainder of the polyol a) is mixed with the active or actives €) and
superabsorbent f) to form the mixture B). The reaction can then be carried out by initially mixing
30  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
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
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course of the reaction by dire di tjon of amn ent as a gas
or liquid, the"YeHsPPLy PErferahly bé‘g" da{ﬁ%?a“rvéléit??i%ﬁ%ﬂﬁd”vﬁﬁgq?’g’gie 6’“8‘%‘% St“ﬁ‘é"tap
initial densityofofa)tdha (B8 ofM@ESorafiste BofphGdtoxdy Ehpobdsegith GRUfMMIY ®8ld-i)thd he
vol une %ncreasing,a cordingly. It is alsq possible to conbinge all
constitUents A)MIES Sy FFeoatty gylensstiorieandditke 11 migraepyRalrer B EsM seherild ds
are used, theseandrie qooesrefeblyybetiioes d500 4nd 800G rifre biREeratly BRAVAIT080 Aad 608D, OF
d). A broadly applicable description is to be found in W 94/07935 Al at
page 19 |ine 9 ¥ 33gyeragnOH;nymbyrgbetween 20;and {12, prrésrably betgens2y apd féand more
preferably hydrgpfaidbiybepled 48 8hd1$6)8s HBduid &%aﬁ@ﬂﬁidﬁhér%t din@subf@tially fthane

gel which is self-adhesively or alternatively non-ad esivelg el astic and
whi ch of hydroxy compounds having a molecular weight below 800, preferably below 1000 and

20 more preferably below 1500, and also

© 0.00001% to 25% by weight, preferably 0.001% to 5% by weight and more preferably
0.001-2.5%, based on the sum total of (A) and (B), of active, preferably polyhexa-
methylenebiguanide, more preferably its hydrochloride, and if appropriate one or more

further actives and also

25 (D) 0.1% to 50% by weight, preferably 2-30% by weight and more preferably 25-29% by
weight, based on the sum total of (A) and (B), of superabsorbent

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

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

30 substances,

and which is obtainable by reaction of a mixture of
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and nore preferably 25-29% by weight, based on the sumtotal of (A) and ,
(B), of superabsorbent (E) 0.01%to 10% by wei ght based on the sumtotal of
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wei ght, based on t Mk Qlalie weand (B), of filler and/or additive
30 subst ances, and%‘iﬁ%h i sSollotﬂl Frr?gﬁ%% by reaction of a mxture of BIG 04 1
008- Foreign countries -10- |) one or nore polyisocyanates, |Il) one or nore
pol yhyHt oxy conp®urfatier pedaddiive substpaces feowrones safrem polswigthanardensty, 1000 and

12 000 and an average OH nunber between 20 and 112, I1l) one or nore
antim crobi al  agkdrdif the mixture is substantially free of hydroxy compounds having a molecular weight

below 800, the average functionality of the polyisocyanates (F}) is preferably between 2
and 4, the average functionality of the polyhydroxy compound (Fp) is between 3 and 6 and

the isocyanate index (K) conforms to the formula

+
15 K=————3OO_X +
(F;-Fp)-1

where X is < 120, preferably X is < 100 and more preferably X is < 90 and the X index has
values between 50 and 70, the specified molecular weight and OH number averages being

number averages.

The polyurethane gels are obtainable from the starting cbmpounds known per se from
20  polyurethane chemistry by processes known per se as described for examp_le in DE 31 03 499 Al,
DE 31 03 500 A1 and EP 0 147 588 Al. It is essential, however, that the above-defined conditions
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.

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

abovementioned Laid-Open Specifications.

Useful polyisocyanate components I) include not only (cyclo)aliphatic but also aromatic
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“aromatic BLG.04 1 ~Foreign countries.-11- jso nates. Preferred
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or 4,4'-MDI and al so tolylene diisocyanate ("TDI") grades. The 5 TDI grades
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bi ur et 152 atAe(s)cnription of the polyurethane foam gels constructed from nonaromatic isocyanates, preferably

the superabsorbents preferred at f).

Useful foaming agents V) include those common in polyurethane chemistry which are indicated at
g) in the above description of the polyurethane foam gels constructed from nonaromatic
isocyanates. Depending on their properties, these foaming agents will be present in the final

20  polyurethane foam in a dissolved state.

Useful catalysts and accelerants VI) for the reaction between isocyanate groups and hydroxyl
groups include if appropriate those indicated at c) in the above description of the polyurethane

foam gels constructed from nonaromatic isocyanates.

Useful filler and additive materials VI) include the additive materials known per se from
25  polyurethane chemistry. Such additive materials include if appropriate the antioxidants mentioned
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
30 fillers include in particular powders composed of zinc oxide, titanium dioxide, barite, chalk,
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
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const ruct ed foay MOARie pHICCREL B balboltye: P RARROKH Hroliime SRR3R,
i ndi cat ed, ppiykydeazodidarberdmide sWalablapbydgrs eficfibeesi< 8101 eymiim fibérdermtin v example
desor | PLL OB b oS NHE S A8 SOBILA AR, KRG Ld ALORDA RIS

pol yhexanePhlymen&tnhgolagy (BraimpdiPepiak,diaried, dilsenier, Alseérdim\iated-NalysverkiTakyo,

mat eri al.s | refer,gbly. include the superahsorbent at f) in the above 15
descri pfi orlly%of B?%%S'ﬁgff}@ @f%@%@“‘?‘%‘éﬁl S ’é“lfég‘ﬁeﬁ’reﬁ%f?péff tfef‘@rﬂog'tﬁﬂ%froéﬁglf' grpide

i socyanat esiperpr Bfefuladyley or tchier pigarni isclidzeit gartivutsk elidse diséd inf Joodd, padkdbing or
foam ng agents.. i ncl ude those conmon i.n pol yuret hane chem stry which are
i ndi cat ed é?smea§Q PHERA ORIV CHENERI PHte Bemtnit Pt%‘lWﬁrbéieﬂé’Hé’H’thQﬁX"Q@f or
construct ednfa mGhdrad dagaUietul susfayRvd Qbstahiep eRdhidedfoP Rxirisle e IO BIolWidasS ,
these foam ng a ean will. be present in the final 20 polyurethane foamin
a di ssol veactg’f’tﬁﬁéar %@FGP“%BP@P?&S and accel erants VI) for the reaction
bet ween i socyanate groups and hydroxyl groups include if appropriate those
i ndi catied &b ne)dify fhet fBesNBON RS OF tHRtgdeRNtheY mhy)6ptRAhIKUREubaLRIticho aMexgali&s
constructed from nonaronatic .i socyanates. Useful filler and additive .

mat eri al s W‘{ TSSHE h‘ijeooﬁyﬂé"”&d’d'?y iWéPWE‘F%rH"éXa_%’y Wé}ﬁﬁd (Piher sc_ép‘?lY’B?ﬁs cygomary In

pol yur et haagnesihe tcBidlday, St eRe agidsivés/BasEP b hhtla$ malkeibliOR ip todP RAOIPST WYL Y he
anti oxi dants, nenti one in the above description of the pol yurethane foam
gel s const Mgtehkbased andhs sreighbatths el FuBRajUiRBt es. I n accordance with the
present invention, the hydrophilic materials of foam gel may have added to

them pref ehapleYendinveiion® pbBAPHANe Y& cOMpositAS @Rk REpatddinteBhwdhtioMai pBtesk at he
gel, fillers, dyes, igments, thickening agents, surface-active

. metal . p
subst arlées 3°565n 8 r xamplesinnBeckeyRraunycleyngistofiidanghighe Vadurmg 17} Eplyuietheraudiad i n
parti cul ar e@aYKeCa1-AAPOY ETheNumbnVichid, 4993 pdgbATHIUM THe Q¥dcH6h cdhdei chRied 82! K,
gypsum Kkieserite, sodium-carbonate, cerium oxide, quartz sand, kaolin,
carbon bl a@kalspiipted thers- usig ditfisend progedusgs apd diffsrent m3cBBES, such as gl ass
fibers 0.1-1 mmin length. As organic fillers there may BIG 04 1
008- For ei gIThé prébdnk ifentich@ poli@retiafd foamh deDchimfokitioh @h HRAMEILEhelaBy & pRillucing
pol ystyrene, polyvinyl chloride, urea-fornmal dehyde and )
pol yhydr az BYflicalra9uiRaktta & Patignar shined geistee 2ad adesive lnsere, peclgrably npducts hayipgr

| engt h20f OEorRac® With Guman and animal tissues, as with the skin, with mucosae, or with open wounds or

with bodily fluids and secretions/exudates, as for example saliva, blood, wound fluids, urine, feces

or perspiration. The materials are also useful for adhering and fixing to skin.

Preference is given to using the present invention's polyurethane foam gel compositions in the
wound management sector, in particular as a weakly or strongly self-adhering or else non-adhering
25  elastic at least single-ply layer, used as plasters, quick wound bandages, as a wound contact
material for large or chronic wounds, for example burn injuries, or for adhering wound
management products to a body's surface. They additional serve to take up blood or wound exudate
and also for cushioning and thermal insulation. Further fields of use include for example
orthopedic articles, hygiene and cosmetic articles or strongly moisture-absorbing, swellable and
30  cushioning pads and inserts, for example shoe inserts, if appropriate also as pressure-distributable

filling compositions for cushions or cushioning elements.

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

following advantages possible:



fibers basggs0ni pos-¥eeiohlbmu@z ds and their salts or others, as nentioned
for exanple 1 n Absorbent Polynmer Technol ogy (Brannon-Peppas, Harl and,

.El sevi er, Ansterdam Oxford- New York-Tokyo, 5 1990, pages 9-22), and al so
materials used as textile fibers, exanptés-being pol yester or pol yam de
fibers. Useful dyes or color pignents include in particular those used in
foods, packagi Ngofol ofARFGHAIS ccti%fx‘%ﬂh@alphr{doﬁd‘B?%'vgﬁioﬂ'bffemf%gm oxi de

pi gnents, pignments based on phthal ocyanine or  on a nonoazo basis. Useful
surface-active substances include for exanple cellul ose powder, activated
carbon and-si | i &hsomptivead drrevenibloretpption 9f wonad guirdats and hsnespruppdriesf thye heating
gels, they may pgtisonally include additions of extenders and resins, i.e.
pol ymeri c vinyl conpounds, polyacryl ates and ot her copol ynmers customary in
adhesi ve technolpgy, or el se adhesives based on natural materials, at up to
a | evel of - 10% billingleactsrip absgebsé in the foamdogettier ith pundrxudas¢ conposition. The
present invention's pol yurethane gel conpositions are prepared in

convent § onal prgﬁﬁ@&ﬁ%y@ﬁmy&ﬁhggﬁﬁﬁagﬁgnﬁgﬁaﬁxanple i n Becker/Braun

Kunst st of f - Handbuch, Vol une 7, Pol yurethane, 3rd edition., Carl-Hauser
‘Verlag Munich Vienna, 1993 pages 139 ff. The reaction can be carried out,
as al so stated Theefrequenisehegsiag fof dheerypundr epntagimatsrigin@everal ftimes it dayeat Ipresent)
The present invVeRbinedsupePRblUletiNAME cdRATIERICATRORbirdADS 2t 4 P 858 Hys
general ly for producing nedical equipnent, in particular shaped articles
and adhesi ve IaV@P@?SmﬁﬁbbﬂﬁéﬁynﬁYgﬂm ssue i able tyform dettap miitheut digruptiomunan and
animal tissues, as with the skin, with nucosae, or with open wounds or with
bodily fluids afglsech&idiBRst exbgdates, as for exanple saliva, blood, wound
fluids, urine, feces or perspiration. The nmaterials are also useful for
adhering and fixing to skin. Preference is given to using the present

i nvent 16n' s pol Hurthet petives sushres gatibiptissiersassisénesbacisriaheontroberlgcalancsthetinsrfor
sector, In part %ﬁﬁ“ﬁfeviﬁt%lﬁ P! Y iRbrpefatedn ¥l ¥neS SblynRANRE OWH! reRlaSR again
non-adhering 25 elastic at |east single-ply layer, used as plasters, quick
wound bandages, coagngously thrseftosht act material for |arge or chronic wounds,
for exanple burn injuries, or for adhering wound nanagenent products to a
body' s surface. [rHpgspAsteiatdeRidon T Wdtinll RediRkhidR mk&zﬁllep,rgrmmﬁkt@rmmal
and al so for cushioning and thermal insulation. %urt er fields of use

i ncl ude for exalflaats Eemicsbelr exagple).cl es, hygi ene and cosmetic articles or
strongly noi sture-absorbing, swellable and 30 cushi oni ng pads and inserts,

for exasnpl eosBREbIE Wo8ARd Sontdck nARPRRAEBrRhRd FHoFPthe pri3éfSTHhBorfll Sdlyrhd? ehadn Gt
filling conpositions for cushions or cushioning elements. The present

i nvent i on' ¥296f {rericetion-resistant selvimgthars frem otrhontainn pe pntiserticnpieterabl PRMBnpl e
the fol | oydn@p&ebsantRRS iPRESMs e if appropriate and if appropriate comes into direct contact

with the wound, and also optionally a further adhesive layer for fixing the wound contact material

to the skin and also optionally an air- and externally moisture-pervious polymer film covering of,
20  for example, polyurethane for mechanical protection and handling of the wound contact material
and also to protect the present invention's polyurethane foam against the ingress of moisture and

microorganisms.

The optional adhesive layer for fixing the infection-resistant polyurethane foam can in turn be
optionally endowed with antimicrobial, preferably PHMB or pain-relieving substances. The
25  present invention's polyurethane foam can if appropriate be coated on the wound side with a layer
of various materials, examples being collagen, alginates, hydrocolloids, hydrogels, hydrofibers, a
cellulose fleece, a pervious silicone layer, a synthetic (polyurethane) polymer or inorganic silica
gel fiber polymers which can in turn contain wound healing promoters, analgesics, antiseptics,
antibiotics, enzymes, growth factors or cells. The materials allow moisture to pass into the present

30  invention's polyurethane foam. This additional layer can for example like the exudate-absorbing



BI G 04 1 OBEs ¢#r edgjForeignieduntres - 13- - 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 foam together w4ih wound exudate 5 - Skin
conpatibility of the pol yurethane material - The frequent changing of the

wound cont ﬁﬁin [KBWRE cétain PEINEB ahith FRApablatycoirolRhE bR in BREP OB Fact w1th the
superfluous, |leaving the contact material on the wound for at |east up to

5 days bet3Hdsansbasimt de asprieraisd meewrener qf fhesfizet mediaied by ths Fresesh wptl@rs
wi t hout di sd1yiRéth4W8 foam. TRRY AABHiohd) $d9kBdah 9vOis RrtAIN 51319 frienkly! 1themafCik &S
such as antihiotics for assisting bacterial contro | ocal anesthetics
for pai n Brthepresent siyertion'spelyprsderplormmdan the wonad mwlmelprhawas@wowl y

rel eased again continuously therefrom - If appropriate acceleration of
wound heal TROIddsEriRE HeseaibRY BB Fariot PER ih A QbsndeOftaeinhteriaNiah AR Rclbfdd&a
cells for exanple). 15 Conceivabl e wound contact materials fabricated from
the presenfilmlkyBwteriahio forp sarie Paéb%ﬂm the pagkage beiag ppesed ginstly before use.

i nfection-resistant pol yurethane foam which contains an antiseptic,

pref er abl yriRHMBstrudiBfl o WasK %9& REftbct Ahberials ?Sekgmrﬂg‘hﬁﬁdvylgd fanﬂp&éEé}{%%& ghe
and if appropriate conmes into direct contact wth the wound, al so
opt i onal | yexamplgrin N&} 0189 G andishewnthsreit Indigutestlhe Sound cont act rrat eri al
to the skin and al so optionally an air- and external |y noi sture-pervious
pol ynmer fipifetaVe iphguiaf pre?eQent:@ br G PRMiSularPRb NG ﬂa%“& nft9" mB'@cﬁB@r% Gilizing
protection and handling o he wound contact materi a | so to protect
the pr B&emarwmm?Wosndﬁoldyﬁmé@qﬁaﬁ@ ﬂéaﬁqt@g%umﬁ@tlorteﬁeuridwgm@§esreé;r partitwariyr e
and  m cr oQLAAM & Rry };l;t:}pcug ? Rgleqgadhesi ve | ayer for fixing the

i nfection-resistant “pol yure ﬁane oamcan in turn be optionally endowed
with antimcrobial, preferabl?ﬁ/ PHVMB or pain-relieving substances. The 25
present i nbengemersl or Rsefymedsd amonﬁoamre@tﬁs,| compayndsparnda elucifaiopp agcdied dm thehe
wound si degedd ot Ho¥ 85 At :

al gi nat es, y r&ﬁgcoo s )hygé ]?ho nl%bag%é’rnpé q’%n'félgh osrgs(BHtggg%ges
per vi ous sarnldlpcetfﬂ@dlrmge% in @nys{mtelde&ab'c (poI yur et hane) pol ymer or inorganic
silica gel fiber polymers which can in turn contain wound healing

pronot gy's, Tl%r@(laﬂ?ﬁ'mch ﬁ,ﬁlm RPhdehided to PRtibRARY LiGSidate a?exmmgcvﬁmu? HoRehda! S

or cells. The materials allow noisture to pass 1nto the present
restricting the invention thereto.



30 inventipm &4 POdYESEERaMBH{9am This additional |ayer can for exanple

| i ke the exudat e-absorbing BIG 04 1 008-Foreign countries -14- foam

.l'i kewi se contain PHVB, which is capable of controlling bacteria in direct
contact with the wound, and ensures thel%tcel erated recurrence of the
effect nmedi ated by the present invention's polyurethane foam This

addi ti onal glay$E can serve as particularly skin-friendly, atraumatic
surface for € present invention's polyurethane foam when the wound is
particularly sensitive. 5 The described assenbly of various |ayers in the
wound contB¥mBMederial can be enclosed in a filmike material to forma
steril e package, the package bei ng opened directly before use. The
const r uct i @N,O0hapsibehd WO d4C t i &St SN K%Y ea@n
descri bed for I)epiarrpl e i ﬁd6v4\:)2? ?%01645 eg%l ?Igng’o:rg%vm thaet;l&ré?#li&ﬁgf?g’u?glgml to
6. Pref er efteepolyir of rapyleng prideandnrteylene oxide(EQArpenteerythritoh stefters ethylens axidsi ven
to enmbodi NERtGod! i finfb8r 4 L0eBBd ABTRLELSwei g BRRY RESconfliif 20% b %ggheggbi]ized

el uci dati ons mentioned under preferreJ, partlcularTy prefe red or very
parti cul arwiph 9r5&§ by rweadght P . Gdirtert-hutylot-methelpbenob (BIIEX] i ané edroixed withr2irfdigeefs
conpounds ORBUSAE 380 @L3udsEAG, g@l)ebarﬂsc;r&%t beﬂﬁ&&{ gcﬁ%)dcgni’c aPAVEY S a cfBRinRddS O
be conbined wth one anotfter, i.e.” between the respective tanges an

pref erred graftagepnlyderyliaryidedobialcelb] wayelyrmd) Tk 1.8&@nH PHMEh hydrodhidridewgevigusly

i ntended t ' . j inventiqn without., . 2\ s
restricti nsglpagré&%t%\%/lgﬁp%%ﬁ%b &htglrnga[a%suug‘g‘%&néﬁgbiﬁeég)g-sﬁ%%né?ﬁgﬁs Egﬁlﬁeﬁég aqditéo-n
Exanpl &0 Exefrpfreshly grepagedzaptivio ofi0.055g pf dibdyBiR lgpraé il 29@gel Leyag8R SNO0| Baly er

Mat eri al Sci ence A ol yol i 0 r of ne gxi de_.and et e

oxi de oy oisa &Rt Py 5 EBF i in & SRS e aAte O ipe:

61, 50a/vgr ag agﬁ?&%ﬁrgpoéyvg@r@?ied?ﬁﬂﬁ?ol:qumm:aﬁplene?ﬁ%wnml_ﬁlght moBdeabiybnioﬁﬁéhe}l\/i Lh
. 5% by wei ,6-di -tert-hutyl-4- eno re Wi

27524 of ERCRerPEsA 53 Trete ekl MTRIPE N ey By PR 154 o

pol 3d/acr yl |\|Qelglﬁ) lﬁhd Sglo}f i@ﬁer?mﬁraéﬁiddgglhﬁnﬁw%u@fdoﬁﬁh iniag g?cr ;ﬁgn, @nd pouring oflthe

aci d- pp) yal cohol ¢copol ymer n : . . rochl ori de, previously

suppl efent B i8f° ﬁ&?ﬁcﬂl ‘ﬁgféd’éﬁeiyﬁ”%w{fﬁ ﬁ’i“dsr‘%lta%bgécabi net, by stirring. This

is followed by addition 10 of a freshly prepared solution of 0.055 g of

di butyltin laurate in 2.70 g of Levagel (r) SN 100 and




1 horough cembxi §88-Fédsh k¥untres205 g of Desnodur(r) E 305 (Bayer
Mat eri al Scrence AG NCO term nated prepol yner based on 7 nol of

.hexanet hyl ene diisocyanate and 1 nol of polypropylene oxide and having an
aver age nol ecul ar wei ght of 400 g/ nol, NOD content about 12.3-13.3% by

wei ght) and 5 g of isopentane are added, followed by conm xing for 1 mn,
and pouringpgf,sthe 15 mass into a Teflon dish. A pale yellow tacky foamis
obtained. "BrG 04 1 008-Foreign countries -16- Clains 1. Cellular
~hydrophilic polyurethane gel containing PHVB and/or its hydrochloride as an
anti septi c1-agen@,e“l&ﬁa*wéteﬂ)gﬂiiczl@b’urqthanhat:l tontairang PEMBR aed/ergienhydreshlorids enan i n
t he pol yuret han : ] kg o [ i equs
Sol Ut i on a5 wel [ g B ANRCEEREH hidhghntsctip BRinP a1 B pRSRAGRTRY
pol yur et hane ac&ordicrapattiouleteaispersion eirddordomeganza splntiothastwedltas b egstabsmieent.
further therapeutic agent fromthe group of the broad-spectrum antibiotics,

the anti- #gicropj i I V&S andt i i
e s Zhc PB Rl pG<ARIL DGRBS Taol O DR
herost ati ¢, woufdthtrethleiapentici spentn Grmdiht agraupy ofothe ypatispecttuno patitiativet tha gnti-

Cr et O o, of KRSl A0 20T IRy YRR A AR s
hydr ophi | i ¢ pol ther ativesn davdeg andamgeptio, dembstaticpfwonhdheaing, 1 inZmimpmbeédatbiyonr of

t he mononers and_fqanmi ng agent .in the presence of the desired aglives,
characterized i # a?‘ﬁ%tfonéf’?o %g\lgteﬁl?)ﬂ@r ﬁlb?t?e\? O te fgnpral per yug S %P)?g‘{!?%‘aﬁ’f b3 he
nononel® bef or eusepeinglyer inz@imbimationl 5 4. Use of the cellular hydrophilic

pol yur et hane according to either of clains 1-2 for produci ng nedi cal

equi pnent . , 5. e of .the celluyl ar hydrophilic pol yurethane accor di to
i ther of T ai nbors rdrodiig T oHHE BPhriscpeVesiien e of Bt s
material. 6. Usb2dl rédadorcel theimanonydamibarhing ageat inthe plagsnce sBOdddirdibactides,
ei ther of clai 1-2 for. 20 oduci ng. a. wound. contact material for |arge
or chronic woun .acéf'ZWBﬁ%atég{??sé8Pe ?‘F&f’%fsi‘ﬁﬂxe BHphP Gyren ﬂleé&%"t"mﬁﬁé’e%re

cel | ul ar hydr oppiyhéizadryur et hane according to either of clains 1-2.

15 4. Use of the cellular hydrophilic polyurethane according to either of claims 1-2 for

producing medical equipment.

5. Use of the cellular hydrophilic polyurethane according to either of claims 1-2 for

producing an at least one-ply wound contact material.

6. Use of the cellular hydrophilic polyurethane according to either of claims 1-2 for
20 producing a wound contact material for large or chronic wounds.
7. Wound contact material comprising at least one cellular hydrophilic polyurethane

according to either of claims 1-2.



