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(57) ABSTRACT 
The invention relates to novel Wound coverings With Which 
interfering factors of the Wound healing process can be 
removed from the Wound ?uid of chronic Wounds in a 
controlled manner and the normal healing process is pro 
moted. 
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WOUND COVERINGS FOR REMOVAL OF 
INTERFERING FACTORS FROM WOUND FLUID 

[0001] The invention relates novel Wound coverings With 
Which it is possible to remove interfering factors of the 
Wound healing process from the Wound ?uid of chronic 
Wounds in a targeted manner and in this Way to initiate or 
promote the normal healing process. 

[0002] The treatment of Wounds Which heal poorly or not 
at all has alWays been a problem Which it has not hitherto 
been possible to solve satisfactorily. In the past, attempts 
have been made to promote Wound healing by application of 
the most diverse substances and substance mixtures. The 
range of topical applications has extended from blood, 
serum or excrement via sulphur, pitch or heavy metal salts 
to milk, sugar or honey. Active compounds currently being 
developed for topical Wound treatment are often substances 
endogenous to the body Which are prepared by genetic 
engineering and are assumed to be present in the chronic 
Wound in only a reduced amount, if at all. In some cases, it 
has been possible in all instances to detect a reduced 
concentration compared With healthy tissue. The prolifera 
tion-stimulating groWth factors are an example Meyer 
Ingold, TIBTECH 1993, 11:387). The reasoning behind 
these modern set-ups is the concept that the absence or 
inadequate presence of such stimuli can be compensated by 
supplementing them and a normal Wound healing Which 
proceeds unimpeded therefore results. A large number of 
animal studies in recent years con?rm this assumption. In 
spite of intensive efforts, the clinical breakthrough—apart 
from one exception (PDGF)—nevertheless has not yet been 
achieved. Even active compounds such as peptides or sugar 
polymers, Which are derived from the natural structures of 
connective tissue and shoWed promising results in animal 
studies, have so far largely failed to achieve clinical success. 

[0003] The disappointing results from clinical studies 
prompted an intensive World-Wide analysis of the target of 
topical Wound therapeutics, the chronic Wound itself. Atten 
tion is mainly focused here on the exudate from the chronic 
Wound, Which is called Wound ?uid. Although these studies 
are still in their infancy, they nevertheless already shoW 
differences betWeen chronic and acute, i.e. “normal” Wound 
?uid, especially the observation, supported by determination 
of in?ammatory markers (such as eg interleukin-1-alpha 
and collagenase J. Barone et al., Wound Rep. Reg. 1995; 
3:374), that the in?ammatory character of chronic Wound 
?uid is increased signi?cantly compared With acute Wound 
?uid, and furthermore is also persistent. 

[0004] The current requirements of the function of Wound 
coverings for chronic Wounds are attributed to G. Winter 
(Nature 1962; 193:293) and have recently been reformulated 
by T. D. Turner (Wound Rep. Reg. 1994; 2:202). The main 
task is to provide a damp Wound healing medium Which, in 
contrast to traditional dry Wound treatment with eg gauZe 
compresses, offer physiological and therefore better condi 
tions to the natural processes of Wound healing. The Wound 
covering here must absorb most of the exudate, but at the 
same time leave a ?lm of ?uid on the Wound itself, in Which 
?uid the actual moist Wound healing takes place. These 
requirements are achieved by gel- or sponge-like structures 
and/or additional sWellable or Water-binding substances in 
the Wound covering. On the outside, a breathable ?lm 
ensures permeability to oxygen and Water vapour and at the 
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same time a barrier function against germs possibly pen 
etrating from the environment. 

[0005] In this connection, it is remarkable that by varying 
the properties of the Wound coverings in respect of absorp 
tion of liquid or permeability to Water vapour, in some cases 
opposite effects can be observed, eg a general concentra 
tion of protein (cf e.g. V. Achterberg, J. Wound Care, 1996; 
5:79). The selective properties of Sorbact®, a cellulose 
Wound covering rendered hydrophobic by coupling With 
stearic acid (T. Wadstrom et al., Acta Pathol. Microbiol. 
Immunol. Scand. 1985; 93B:359), are indeed in principle 
suitable for preferentially binding bacteria via hydrophobic 
interactions, as described in EP 0 162 026 and a clinical 
study by G. Friman (Current Therapeutic Research 1987; 
42:88), but a differentiation betWeen different strains of 
bacteria is not possible With this. 

[0006] Disadvantages of the Wound coverings knoWn in 
the prior art are, inter alia, the inadequate healing-promoting 
action on chronic Wounds and the abovementioned, in some 
cases opposite effects Which are achieved by different prop 
erties in respect of liquid absorption or permeability to Water 
vapour of the Wound coverings. 

[0007] The object of the invention is therefore to provide 
Wound coverings Which are particularly suitable for initiat 
ing or promoting healing of chronic Wounds, i.e. Wounds 
Which heal poorly or not at all. 

[0008] The object is achieved according to the invention in 
that additional substances Which interact With interfering 
factors present in Wounds exudate, i.e. With factors Which 
impede the ReWound healing process, are used in the 
production of the Wound coverings, these additional sub 
stances being covalently bonded to a carrier material 

[0009] In this connection, the term “interfering factors” is 
understood generally as materials or substances Which 
impede or sloW doWn the healing process of Wounds and 
therefore lead to the development of chronic Wounds. These 
include suspended cells (e.g. in?ammatory cells, such as 
leukocytes and macrophages or bacteria) and cell fragments 
or dissolved constituents, such as antigens, free radicals 
(such as eg reactive oxygen species, ROS), ions, (such as 
eg iron ions), proteins, peptides, lipids and free fatty acids, 
present in the Wound exudate. 

[0010] The substances Which interact With these interfer 
ing factors are substances Which remove the interfering 
factors from the Wound exudate. In the folloWing, the 
substances Which interact With the interfering factors are 
also called “trapper molecules”, but this name is not under 
stood as a limitation. The removal or elimination can take 

place in various Ways, depending on the nature of the 
interfering factor, i.e. by a physical, chemical or immuno 
logical route, such as, for example, by binding, complexing 
or chelating. In an individual case, hoWever, the interfering 
factor can also be eliminated by reacting chemically With the 
substance (the “trapper molecule”) and being converted into 
a compound Which no longer impedes Wound healing or 
impedes it to only a reduced extent. In the context of the 
present invention, the “trapper molecules” can be chosen, 
for example, from the group consisting of antibodies, chela 
tors, enZyme inhibitors, enZymes, enZyme mimics, peptides 
and other proteins. In each case, it is particularly advanta 
geous if the substance bonded to the carrier has a high 
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speci?city for the interfering factor to be eliminated or to be 
removed from the Wound ?uid, since removal also of 
substances Which are important for the Wound healing 
process and the result of an adverse effect can be prevented 
in this manner. 

[0011] The invention accordingly relates to a Wound cov 
ering, Which is characteriZed in that substances Which inter 
act With interfering factors present in the Wound exudate 
Which impede the Wound healing process are covalently 
bonded to a carrier material 

[0012] The advantage of the invention lies in the fact that 
a selective removal of the interfering factors is possible by 
the substances covalently bonded to the carrier material, the 
“trapper molecules” also being removed on removal of the 
Wound covering, Without remaining in the Wound or in the 
Wound ?uid. In this manner, on the one hand introduction of 
further substances Which, Where appropriate, could impede 
the Wound healing process into the Wound With the “trapper 
molecules” is prevented. On the other hand, for example in 
the case of substances Which chelate or bond in the form of 
a complex or in another manner the interfering factors, such 
as eg ions, enZymes or other proteins, as it Were “With 
draW” the interfering factors from the Wound exudate on 
removal of the Wound covering. According to the invention, 
the interaction can also include a conversion of interfering 
factors in to substances Which no longer impede Wound 
healing. The substances used for the interaction Which are 
covalently bonded to the Wound covering are thus intro 
duced into the Wound only temporarily and, after they have 
performed their task as intended (i.e. have undergone the 
above-mentioned interaction), are removed from the Wound 
region again. According to a preferred embodiment of the 
invention, the complexed interfering factors or such bonded 
to the trapper molecules are removed here at the same time. 
The healing process of chronic Wounds, i.e. Wounds Which 
heal poorly or not at all, is improved or initiated by this 
selective removal elimination of the interfering factors. 

[0013] In the context of the present invention, it is there 
fore not only possible to generate a moist Wound medium or 
to apply groWth-promoting substances in order to improve 
the healing process of chronic Wounds, according to the 
invention the healing process can be accelerated and pro 
moted further in that interfering factors present in the Wound 
?uid are removed or eliminated speci?cally, eg by selective 
bonding to a Wound covering or by the abovementioned 
conversion processes. 

[0014] In the in?ammatory phase of Wound healing, Which 
folloWs blood clotting and blood platelet aggregation after 
injury and trauma, neutrophiles and monocytes preferen 
tially migrate into the damaged tissue. They start the phago 
cytosis of germs and the breakdoWn of destroyed tissue and 
foreign antigens there. Activated by chemical messenger 
substances and microorganisms, a greatly increased produc 
tion of ROS, also called “oxidative burst”, occurs. These 
ROS are stored in granula and, on further stimulation, are 
released into the extracellular tissue in high local concen 
trations for combating microorganisms. 

[0015] Another Weapon of neutrophiles for combating 
substances foreign to the body are proteolytic enZymes, such 
as elastase, cathepsin G (J. Travies, American Journal of 
Med., 1988; 84137) and collagenases, in particular MNLP-8 
(M. Weckroth et al., J. Invest. Dermatol., 1996; 10611119) 
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They are usually stored in cytoplasmic granula and enter the 
extracellular medium only in a controlled manner. Rapid 
dissolution and sudden leakage of the cell membrane and 
therefore uncontrolled secretion of the proteolytic enZymes 
occurs by spontaneous cell death (necrosis) of the neutro 
philes (C. Haslett and P. Henson, in: The Molecular and 
Cellular Biology of Wound Repair, 1996; Ed. R. Clark, 
Plenum Press, NeW York & London, p. 143). The secretion 
takes place in the form of latent proenZymes, and, after the 
N-terminal propeptides have been split off, leads to break 
doWn of the connective tissue proteins elastin, collagen, 
proteoglycan (J. Travies, American Journal of Med., 1988; 
84137), ?bronectin Grinell and M. 

[0016] Zhu, J. Invest. Dermatol. 1996; 1061335; S. Herrick 
et al., Laboratory Investigations 1997; 771281) and also 
plasma factors, such as ?brin and antithrombin III Bode 
et al., EMBO J 1986; 512453), and therefore damage to the 
tissue and a delay in Wound healing. ROS and plasmin as 
mediators of in?ammatory cells can activate the pro-matrix 
metalloproteinases (pro-MMPs) (A. Docherty et al., 
TIBTECH 1992; 101200) and contribute here to a further 
increase in the protease concentration. 

[0017] In Wound healing Which progresses normally, after 
successful elimination of the triggering stimuli the in?am 
matory phase ends and the reconstruction of the tissue can 
start. HoWever, if these stimuli persist, further leukocytes 
subsequently migrate into the tissue and are activated again, 
Which leads to a permanently in?amed or chronic Wound. 
The associated increased secretion of ROS (O. Senel et al., 
Annals of Plastic Surgery 1997; 391516) and proteolytic 
enZymes can lead to a release of iron from damaged tissue, 
the plasma proteins transferrin and ferritin (C. Thomas et al., 
J. Mol. Biol. 1985; 26013275; P. Biemond et al., Free Radio. 
Biol. Med 1988; 41185), iron-containing enZymes, such as 
aconitase (P. R. Gardner et al., J. Mol. Biol. 1995; 
270113399) and other iron-sulphur proteins (J. Fridovich, 
Annu. Rev. Biochem. 1995; 64197). The breakdoWn of 
ferritin and transferrin into the acid autophagocytic vacuoles 
of macrophages by lysosomal hydrolases leads to a further 
increase in the concentration of non-bonded iron (S. Sakaida 
et al., Mol. Pharmacol. 1990; 371435). This transient, extra 
cellular pool of released iron reacts With oxygen dissolved in 
the Wound exudate to give iron(III) ions and superoxide, 
Which dismutates rapidly into hydrogen peroxide. This non 
charged molecule can penetrate through biological mem 
branes, in contrast to superoxide, and react further at speci?c 
points in the cytosol. It dissociates into highly reactive 
hydroxyl radicals, under catalysis by iron(II) ions, in the 
reaction called the Fenton reaction. In the presence of 
physiological reducing agents, cyclic redox reactions occur, 
ROS being generated continuously (B. HalliWell and J. 
Gutteridge, Free Radicals in Biology and Medicine 1989; 
2nd edition, Clarendon Press, Oxford). Under non-patho 
logical conditions, iron metabolism is under strict control, 
and iron-mediated free radical reactions of the cell occur to 
only a limited extent. 

[0018] The important role of iron ions and also copper 
ions in a cyclic redox reaction to form ROS (superoxide 
anions, peroxide dianions, singlet oxygen and hydroxyl 
radicals) and therefore the oxidative damage to biomol 
ecules and cells has been adequately documented. Free, 
mobile iron and Weakly complexed iron bonded to phos 
phoric acid esters, organic acids and membrane lipids (J. 



US 2002/0197257 A1 

Mutanté et al., Agents Actions 1991; 321167; D. A. RoWley 
et al., Clin. Sci. 1984; 661691; B. HalliWell et al., FEBS Lett 
1988; 661691) cause e.g. damage to lysosomal membranes 
by lipid peroxidation With accompanying secretion of hydro 
lytic enZymes, DNA and RNA modi?cation and strand 
breakages, degradation of polysaccharides, oxidation of 
amino acids and cleavage of enZymes and other proteins. 
Reactive oxygen species are therefore held responsible for 
many further processes in the body, such as ageing, rheu 
matoid arthritis, arteriosclerosis, muscular dystrophy, Par 
kinson’s disease or autoimmune reactions, in addition to 
tissue damage. Studies on leg ulcers in Which an increased 
iron content and a reduced amount of the endogenous 
groWth factor transforming groWth factor [3 (TGF-[3) have 
been found also indicate the relationship betWeen iron ions, 
ROS and tissue damage. Macrophages shoWed the greatest 
iron-speci?c staining here, folloWed by ?broblasts J. 
Francillon et al., Wound Rep. and Regeneration 1996; 
41240). By phagocytosls of senescent erythrocytes and iron 
containing proteins, the iron is deposited in intracellular 
depots in the form of the iron storage proteins ferritin and 
haemosiderin. 

[0019] Since Wound healing is an extremely complex 
biological process, Within Which many individual steps pass 
through a coordinated cascade, the possibilities of interfer 
ence are also manifold. Cellular interfering factors, such as 
bacteria or an excess of endogenous in?ammatory cells, 
such as leukocytes or macrophages, can sloW doWn Wound 
healing just as much as imbalanced regulatory proteins or 
peptides of the cytokine type, such as catabolic enzymes 
from the classes of proteases, lipases, phospholipases or 
glycosidases, and such as enZymes Which are active in signal 
transduction, such as, for example, kinases Small molecules 
or ions are also changed in their concentration in chronic 
Wound ?uid, for example reactive oxygen species or iron 
ions are increased. It is therefore obvious that the removal of 
such interfering factors helps the normal Wound healing 
process. 

[0020] Substances Which interact With interfering factors 
of the type mentioned eg to form stable complexes can also 
be manifold, according to the diversity of the potential 
interfering factors. In the context of the present invention, 
the “trapper molecules” are preferably proteins or organic 
molecules. 

[0021] According to a particular embodiment of the inven 
tion, speci?c antibodies against a cytokine, against an 
enZyme or against a regulatory peptide are suitable as the 
“trapper molecule”. Antibodies are therefore primarily suit 
able for the removal of the abovementioned in?ammatory 
markers, Which as a rule are proteins. For as quantitative as 
possible a removal, for example of a de?ned cytokine, 
antibodies of high affinity (if possible greater than 103 
mol_1; E. HarloW and D. Lane1 Antibodies—A Laboratory 
Manual, 1988; p. 514, Cold Spring Harbor Laboratory) must 
be chosen, since otherWise complete bonding of the inter 
fering factor cannot take place, in spite of the use of high 
antibody concentrations. 

[0022] Further interacting substances Which are to be used 
according to the invention are integrins (R. O. Hynes, Cell 
1992; 69:11) or generally RGD peptides (i.e. peptides Which 
contain the tripeptide sequence arginine-glycine-aspartate), 
Which can be used in an immobiliZed form as speci?c 
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receptors for cell-cell and cell-matrix interactions in order to 
bind a certain cell population in a controlled manner. 

[0023] Analogously, adhesins can be employed for spe 
ci?c bonding of bacterial surface structures (C. Heilmann et 
al., Mol. Microbiology 1996; 2011083) and therefore for 
speci?c bonding of bacteria (J. M. Higashi et al., J. Biomed. 
Mater. Res. 1998; 391341). 

[0024] Furthermore, it is possible to use inhibitors for 
enZymes if the formation of the corresponding enZyme 
inhibitor complex proceeds irreversibly (so-called “dead 
end complex”). Inhibitors Which are particularly suitable 
according to the invention are synthetic loW molecular 
Weight inhibitors for proteolytic enZymes, such as eg 
antipain, leupeptin, cystain, pepstatin, diisopropyl ?uoro 
phosphate, 4-(2-aminoethyl)-phenylsulphonyl ?uoride or 
phenylmethanesulphonvyl ?uoride. Naturally occurring, 
proteinogenic protease inhibitors, such as eg those of the 
class of tissue inhibitors of matrix metalloproteinases or 
aprotinin, anti-2-antiplasmin, alpha-2-macroglobulin, alpha 
l-antichymotrypsin, soya bean trypsin inhibitor and/or 
alpha-l-protease inhibitor, are also suitable. 

[0025] In the context of the present invention, enZymes or 
enZyme mimics can also be employed as the binding prin 
ciple as substances Which interact With the interfering fac 
tors if a corresponding substrate is the interfering factor and 
can be rendered harmless by reaction With the enZyme 
covalently bonded to the carrier. This can take place, for 
example, in the case of ROS. 

[0026] The use of other knoWn biological binding phe 
nomenon, such as, for example, the property of the blood 
protein albumin to add on to free fatty acids, can lead to a 
reduction in the content of free fatty acids in Wound ?uid if 
required. 

[0027] Speci?c chelators, such as eg diethylenetriamine 
pentaacetic acid, N,N‘-bis-(o-hydroxybenZyl)-ethylenedi 
amine-N,N‘-diacetic acid, 1,2-dimethyl-3-hydroxypyrid-4 
on, 1,2-dimethyl-3-hydroxy-3-hydroxypyridin-4-on (B. 
Porter, Acta Haematol. 1996; 95113) and deferrioxamine 
(deferoxamine, 30-amino-3,14,25-trihydroxy-3,9,14,20,25 
pentaaZa-triacontane-2,10,13,21,24-1g pentaone, DFO) (G. 
J. Kontoghiorghes, Toxicol. Lett. 1995; 8011; J. B. Galey et 
al., Free Radic. Res. 1995; 22167), Which form complexes 
With very high bonding constants, are suitable foe selective 
removal of interfering ions such as eg iron ions. DFO, a 

bacterial siderophor isolated from Streptomyces pilosus Bickel et al., Helv. Chim. Acta 1963; 4611385), and its 

mesylate (Desferal®; DFOM) are complexing agents With a 
high bonding af?nity in a molar ratio of 111 for aluminium 
and iron ions. DFO is built up from one molecule of acetic 
acid, tWo molecules of succinic acid and three molecules of 
1-amino-5-hydroxylaminopentane, Which form With iro 
n(III) ions, via their hydroxamic acid groups, an intensely 
orange-coloured complex (K=10_31), Which is called ferri 
oxamine Keberle,Ann. NY. Acad. Sci., 1964; 1191758). 
A drastically reduced complexing occurs With iron(II) ions 
(K=10_1O). The protection Which DFO forms against the 
formation of hydroxyl radicals lies in the complete enclosure 
of the bonded iron ions, in contrast to the complexing agent 
ethylenediaminetetraacetate, Which still alloWs addition of 
an easily replaceable Water molecule Graf et al., J. Biol. 
Chem. 1984; 25913620). As a result, the participation of the 
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iron ion in the reaction cycle called the Fenton reaction 
(equation 1) With the formation of reactive hydroxyl radicals 
is suppressed. 

[0028] Deferrioxamine has been used for than 20 years in 
treatment of severe ion poisoning, of disturbances in iron 
storage and of diseases Which lead to increased iron values. 
Examples are idiopathic haemochromotosis, thalassaemia 
(hereditary disorder in globin synthesis of haemoglobin), 
sickle cell anaemia, frequent blood transfusions, excess iron 
absorption or haemolyses induced by medicaments. An 
accelerated Wound contraction Was also to be found in 
Wound healing in animal studies after systemic administra 
tion of DFO Cohly et al., Diabetes 1997; 46:295A). The 
loW toxicity (J. B. Porter and E. R. Huens, Bailliere’s Clin. 
Haematol. 1989; 2:257) and the loW tendency to penetrate 
through biological membranes (J. B. Lloyd et al., Biochem. 
Pharmacol. 1991; 41:1361) make DFO an ideal active 
compound for trapping excess iron out of extracellular 
?uids. It is knoWn from in vitro experiments that on incu 
bation of dissolved DFO With ferritin and haemosiderin, iron 
can be dissolved out up to the maximum saturation of DFO. 
On incubation With iron-saturated transferrin, 10 to 15% of 
the iron can be dissolved out, While the iron cannot be 
removed from the porphyrin ring of haemoglobin and myo 
globin Keberle , Annu. NY Acad. Sci. 1964; 119:758). 
In vivo, DO thus bonds only depot iron and—to a small 
extent—transport iron. Haemoglobin and myoglobin and 
iron-containing enZymes of the respiratory chain are not 
in?uenced. The high speci?city for iron furthermore pre 
vents the elimination of other metal ions essential for Wound 
healing, such as magnesium, calcium and Zinc. 

[0029] Colonization and infection of poorly healing 
Wounds by microorganisms is a major and frequently occur 
ring problem in the treatment of Wounds. Bacteria can 
trigger an excessive immune response and thus adversely 
in?uence the course of Wound healing (M. C. Robson et al., 
Clinics in Plastic Surgery, 1990; 17:485). Chronic Wounds 
are affected more often than 5 acute Wounds because of 
tissue Which has already died (P. MertZ et al., Dermatologic 
Clinics 1993; 11:739). For example, a persistent coloniZa 
tion of a leg ulcer With Staphylococcus aureus led to an 
enlargement of the ulcer With the development of haemor 
rhagia and incipient necrosis (S. Munk et al., Acta Pathol. 
Microbiol et Immunol. Scand. 1996; 104:895; J. Danielsen 
et al., J. Wound Care, 1997; 6:308). The iron transport 
proteins transferrin and lactoferrin the latter is also secreted 
from leukocytes—occurring in the serum have a potent 
bacteriostatic action by WithdraWal of iron from bacteria, 
and therefore contribute toWards controlling infections (R. 
Critchton, in: Inorganic Biochemistry of Iron Metabolism, 
1991; Elis HorWood, NY, 101). Ahigh-affinity iron chelator 
immobiliZed on a Wound covering shoWs an analogous 
action, the groWth of bacteria being inhibited and recoloni 
Zation being made dif?cult. 

[0030] In respect of ROS, in aerobic biological systems 
the dimeric or tetrameric enZyme superoxide dismutase 
(SOD) plays the main role in cell defence against the 
oxygen-mediated toxicity of ROS and in regulating the 
intracellular oxygen concentration (I., Fridovich, Annu. Rev. 
Biochem. 1995; 64: 97). The ubiquitous enZyme catalyses 
the dismutation reaction of superoxide into less toxic hydro 
gen peroxide and oxygen (equation 2). SOD furthermore 
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prevents reaction of superoxide With nitrogen monoxide, 
Which is responsible for regulation of blood pressure (R. F. 
Furchgott, Nature 1980; 288:373). In eukaryotic cells, SOD 
is in the cytosol and in the mitochondria. The various 
enZymes With molecular Weights from 32,000 to 56,000 Da 
have metal ions, such as copper and Zinc (Cu—Zn-SOD), 
manganese (Mn-SOD) or iron (Fe-SOD) as co-factors in the 
catalytic centre. 

[0031] The hydrogen peroxide formed by reaction of the 
SOD is then converted into Water and oxygen in a multi 
stage catalytic cycle by the redox enZyme catalase, Which is 
ubiquitous in aerobic organisms (P. Gouet et al., Nature 
Structural Biology 1996; 3:951). In addition to catalase, the 
enZymes gluthathione peroxidase and myeloperoxidase are 
also capable of breaking doWn hydrogen peroxide. The most 
Widespread form of catalase is a homotetramer (235,000 Da, 
bovine liver) With a porphyrinic group With one iron atom 
per sub-unit. 

[0032] According to the invention, these abovementioned 
substances (“trapper molecules”) are not administered per 
se, but are employed in a form covalently bonded to a Wound 
covering. By ?xing the “trapper molecules” to the Wound 
covering, the site of action is precisely de?ned and is limited 
to the Wound region or the Wound ?uid. A systemic action, 
i.e. an interaction With the entire organism, is avoided in this 
Way. The action principle thus comprises a complexing, 
chelating or bonding reaction of the interfering factor or a 
chemical reaction With the interfering factor on the Wound 
covering. 
[0033] The present invention thus relates to novel Wound 
coverings Which impart an additional healing effect by the 
controlled removal or elimination of interfering factors, i.e. 
of substances Which impede healing of chronic Wounds. 

[0034] The interfering factors can be removed or elimi 
nated by a physical, chemical or immunological route. In 
particular, bonding or complexing or chelating of interfering 
factors is a preferred embodiment of the invention, since the 
interfering factors are removed ?nally ,from the Wound 
region When the dressing is changed. 

[0035] For such a Wound dressing to function as intended, 
covalent bonding of the “trapper molecules” to the Wound 
covering is of great importance. The carrier material of the 
Wound covering according to the invention, i.e. the poly 
meric material (of natural or synthetic origin) to Which the 
“trapper molecule” is covalently bonded, must be activat 
able for the coupling or, if this should not be the case, 
rendered activatable in a prior reaction. All carriers of 
materials Which still carry functional groups such as eg 
—OH, —SH, —NH2, —NHR, —CHO, —COCH or 
—COOR on the surface after production of the Wound 
covering can in principle be activated. The coupling steps 
then necessary can take place chemically or enZymatically, 
and are described in standard Works as general immobiliZa 
tion techniques (J. M. S. Cabral and J. F. Kennedey in: 
Protein ImmobiliZation—Fundamentals and Applications, 
1991; p. 73, ed. R. F. Taylor, Marcel Dekker, NeW York; 
ImmobiliZation of EnZymes and Cells, 1997; ed. G. F. 
Bickerstaff, Humana Press, Totowa, NJ). HoWever, it is 
also possible for the “trapper molecules” already to be 
bonded to starting materials Which are employed for the 
production of the carrier material or the Wound covering. 
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[0036] According to a preferred embodiment of the inven 
tion, polymers With activatable hydroxyl groups are the 
starting substances and are used either per se as the Wound 
covering or as one of several components of a Wound 
covering. 
[0037] According to the invention, for example, the fol 
loWing carrier materials are possible: naturally occurring 
and modi?ed and other forms of cellulose [such as eg 
carboxymethylcellulose, cellulose acetate and viscose ?bres, 
bacterial cellulose (U. Geyer et al., Int. J. Biol. Macromol. 
1994; 16:343)], alginates, hyaluronic acid, chitin or chito 
sans and other polysaccharides, such as eg Sephadex®, 
Sephacryl®, Sepharose® and Superdex®, synthetic poly 
mers, such as eg polyamides, polyesters, polyole?ns, poly 
acrylates, polyvinyl alcohols, polyurethanes and silicones, 
including mixtures and copolymers thereof, into Which 
various functional groups, such as eg hydroxyl, carbonyl, 
carboxyl, amino or peroxy, can be introduced on the surface 
by corona treatment, plasma treatment or polymer grafting 
(chemical grafting) (D. M. Coates and S. L. Kaplan, MRS 
Bulletin 1995; 8:43). The above-mentioned carrier materials 
can be employed as ?lms, gels, foams, laminates and com 
posites (mixtures). 
[0038] The activation of the functional group for covalent 
coupling of proteins, antibodies, enZymes or loW molecular 
Weight organic substances via amino groups is described in 
detail in standard Works, such as eg W. H. Scouten, 
ImmobiliZed EnZymes and Cells, in: Methods EnZymol., ed. 
K. Mosbach, 1987; 135:30 and in: ImmobiliZation of 
EnZymes and Cells, 1997; ed. G. F. Bickerstaff, Humana 
Press, Totowa, NJ. Functional amino groups Which can be 
used in the case of proteins, antibodies and enZymes are the 
amino group of the amino terminus and/or the e-amino 
groups of amino acid side chains of lysine and arginine 
exposed to the surface. Reagents such as, for example, 
1,1‘-carbonylditriaZole, 1,1‘-carbonyldiimidaZole (CDI), 
cyanuric chloride, chloroformic acid esters, succinic anhy 
dride, dicyclohexylcarbodiimide, p-nitrophenyl chlorofor 
mate, 2,4,5 -trichlorophenyl chloroformate, p-toluyl chloride 
and tricresyl chloride can be employed for activation of 
hydroxyl groups Which are on a soluble polymer (compare 
C. Delgado et al., Critical RevieWs in Therapeutic Drug 
Carrier Systems, 1992; 9:249). 

[0039] Corresponding coupling processes are knoWn in 
the prior art and are employed eg in the preparation of 
substances for preparative and analytical uses. Thus, for 
example, EP 0 087 786 describes a process for immobili 
Zation of the iron chelator DFO via bonding of the primary 
amine group, DFO being bonded to agarose-polyaldehyde 
gel beads. The agarose Was activated beforehand by perlo 
date oxidation. The covalent bonding of DFO to dissolved 
biopolymers, such as dextran, hyaluronic acid, hydroxy 
ethyl-starch, methylcellulose, inulin and human serum albu 
min, is furthermore described in EP 0 304 183. In this case, 
the terminal amine function of the DFO is coupled With an 
aldehyde group of the polysaccharide to give a Schiff’s base, 
and is then reduced With sodium borohydride, as described 
by S. Margel and E. Weisel (J. Pol. Chem. Sci., 1984; 
22:145) and EP 0 087 786. Other medicaments or proteins 
can also be coupled covalently to agarose-polyaldehyde gel 
beads via the reaction of primary amine or thiol groups With 
the aldehyde groups. WO 96/39125 describes a matrix 
comprising a high-viscosity cubic phase of eg amphiphilic 
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glyceryl monooleate, in Which horseradish peroxidase or 
catalase is embedded. This matrix represents a barrier 
betWeen the enZyme bonded in this manner and external 
proteolytic enZymes or cell defence systems of the patient 
and thus prevents release of the enZyme. The catalytic 
activity of the enZyme remains accessible to the particular 
substrate through pores and channels in the matrix. M. M. 
Hossain and D. D. Do (Biotechnology & Bioengineering, 
1988; 31:730) describe the immobiliZation of the enZyme 
catalase on glass particles of controlled pore siZe and 
subsequent kinetic measurements. The covalent modi?ca 
tion of SOD (P. Pyatak et al., Res. Com. Chem. Path. and 
Pharmacol., 1980; 29:115) and CAT (A. Abukovski et al., J. 
Biol. Chem., 1976; 252:3582) and other enZymes (M .L. 
Nucci et al., Advanced Drug Delivery RevieWs, 1991; 
6:133) With polyethylene glycol by coupling of activated 
polyethylene glycol on to amino groups of the enZyme is 
described. H. Hirane et al. (J. Controlled Release, 1994; 
28:203) describe the preparation of SOD polymer conju 
gates With activated divinyl ether and maleic anhydride. WO 
95/15352 describes covalent bonding of peroxidase and 
catalase via amino groups into a polymer gel comprising the 
protein BSA and preactivated polyethylene glycol. G. 
Maneke and D. PolakoWski (J. Chrom., 1981; 215:13) 
describe the immobiliZation of ot-chymotrypsin on a poly 
mer matrix of polyvinyl alcohol and terephthalaldehyde 

[0040] The prior art has not described to date the use of 
substances Which interact With interfering factors Which are 
present in Wound exudate and impede the Wound healing 
process for the production of Wound coverings. By analo 
gous use of the abovementioned coupling processes, the 
substances Which interact With the interfering factor are 
coupled covalently according to the invention on to carrier 
materials suitable for Wound coverings by chemical reaction 
and novel Wound coverings are produced in a controlled 
manner for selective removal of interfering factors from the 
Wound ?uid of Wounds Which heal poorly or not at all. The 
present invention provides for the ?rst time novel Wound 
coverings for improving the healing course of these Wounds. 

[0041] Possible Wound coverings are, for example, Wound 
coverings from the group consisting of dressings, dressing 
gauZe, bandages, compresses, cotton-Wool, patches, foils, 
?lms, hydrocolloid dressings, gels and the like. 

[0042] In the context of the present invention, the Wound 
coverings knoWn in the prior art can thus be used and can be 
modi?ed according to the invention by covalent bonding of 
“trapper molecules”. Thus, in particular, Wound coverings 
Which absorb Moisture can be used. Furthermore, it is of 
course possible to apply simultaneously With the Wound 
coverings according to the invention Wound healing-pro 
moting substances, such as eg groWth factors (eg PDGF), 
regulatory cytokines, peptides and hormones, Which are 
suitable for promoting Wound healing or accelerating the 
healing process, into the Wound. 

[0043] The present invention is explained in the folloWing 
With the aid of examples and ?gures: 

DESCRIPTION OF THE FIGURES 

[0044] FIG. 1 is a diagram of a particular embodiment of 
the invention in Which selective bonding of the interfering 
factors to the trapper molecules is shoWn. 
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[0045] FIG. 2 is a graph of the kinetic course of the 
complexing of dissolved iron by DFO immobilized on 
medicinal dressing cotton. Within the ?rst 2 h the majority 
of the iron available is bonded by the DFO Wound covering. 
After incubation for 2 h 75% and after incubation for 24 h 
92% of the iron available from the solution is complexed. 
The iron-bonding capacity of the DFO-cellulose sample 
employed is a maximum of 380 pmol iron/g sample, after 
incubation overnight. The non-activated or completely 
untreated cellulose controls and the pure iron solution shoW 
no signi?cant decrease in iron In the supernatant. 

[0046] FIG. 3 is a graph of the course of the complexing 
of dissolved iron by DFO immobiliZed on polyurethane as 
function of time. After incubation overnight, an iron-bond 
ing capacity of 17 pmol iron/g polyurethane is achieved. The 
controls also run (untreated and non-activated polyurethane) 
shoW no signi?cant iron-bonding behaviour. 

[0047] FIG. 4 shoWs the selective bonding of PDGF-AB 
With a concentration of 50 ng/ml by anti-PDGF antibodies 
immobiliZed on cellulose. 

EXAMPLES 

Example 1 

ImmobiliZation of DFO on Cellulose 

[0048] The experiments for immobiliZation of deferriox 
amine (DFO) on cellulose Were carried out as folloWs: 5 g 
of a medicinal dressing cotton (GaZomull®, Beiersdorf AG) 
Were boiled in 100 , bicarbonate buffer for 30 ml, subse 
quently rinsed 2 lWater, dried in air and ?nally deWatered by 
addition of dry acetone and dried in a vacuum concentrator 
(Bachhofer, Reutlingen) on Watch-glasses at room tempera 
ture for 60 min. The dressing cotton Was then activated With 
5 g 1,1‘-carbonyldiimidaZole (CDT; Fluka, Buchis) (freshly 
prepared in 500 ml dry acetone) under re?ux at 60° C. for 
60 min (1% CDI solution). Excess CDI Was removed by 
Washing With acetone. 

[0049] The acetone Was removed from the dressing cotton 
in subsequent transfer baths With acetone-Water mixtures of 
3:1, 1:1 and 1:3 and by drying in air. The coupling reaction 
of DFO on the activated dressing cotton Was carried out in 
a glass column (Pharmacia, Uppsala) With the dimensions 
2.6 cm><40 cm. For this, 3.28 g deferrioxamine mesylate 
(DFOM) (Sigma, Munich) Were dissolved in 500 ml bicar 
bonate buffer (100 mM, pH 8.5) (Which gave a concentration 
of 10 mM) and passed through the column in circulation 
from the bottom upWards at a How rate of 10 ml/min using 
a peristaltic hose pump (Ismatec, Munich) Coupling Was 
carried out for 18h at room temperature With an aluminiun, 
foil jacket on the glass column. Non-bonded DFO Was 
,removed from the dressing cotton by Washing several times 
With bicarbonate buffer (25 EM, pH 8.5) Finally, the piece 
of cellulose-DFO Was dried in air. 

[0050] The cellulose-DFO adducts Were analysed in 
respect of the amount of immobiliZed DFO and character 
iZed as described beloW. 

[0051] Quanti?cation of the amount of DFO immobiliZed 
on the dressing cotton using HPLC and spectroscopy gave 
values of 30 to 50 pmol/g. The immobiliZed DFO Was 
saturated With iron (called DFO-Fe) and the release of iron 
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from DFO-Fe Was determined as 5 to 10 pmol/g With 
gallium(III) under reductive conditions. The iron-bonding 
activity Was determined by incubation of a 50 mg sample in 
30 ml of a solution comprising 0.2 mM FeSO4 (120 [mol/g), 
1 mM MgCl2, 1 mM CaCl2 and 154 mM NaCl With a pH of 
5.6 for 2 hours. An iron uptake of the amount of iron 
available of 38 pmol/g (32%) Was found, compared With 4 
pmol/g (3%) from untreated cellulose and non-activated 
cellulose/DFO as the control. 

Example 2 

ImmobiliZation of DFO on a Cellulose Sponge 

[0052] 500 mg of a pressed piece of regenerated cellulose 
(Cellspon®, Cellomeda Oy, Turku) With a thickness of 2 mm 
Were boiled in bicarbonate buffer (120 mM, pH 8.5) for 30 
min, rinsed With Water, dried in air and then deWatered With 
absolute acetone and dried in vacuo. The activation With 500 
mg (3.08 mmol) CDI in 50 ml absolute acetone Was carried 
out in a 100 ml glass ?ask at 60° C. under re?ux for 60 min. 
Excess CDI Was removed by Washing With acetone, and this 
in turn Was removed With acetone-Water transfer baths (see 
above) and by drying in air. Coupling With 250 mg (0.38 
mmol) DFOM Was carried out in 40 ml bicarbonate buffer 
(100 mM , pH 7.7) in 50 ml screW-top vessels (Greiner, 
Nurtingen) With intensive thorough mixing. After 18 h, the 
coupling reaction Was stopped and the piece or Cellspon® 
Was Washed several times With 100 mM and 500 mM 
bicarbonate buffer and Water until no DFO Was detectable 
from the piece. Finally, the Cellspon® piece coupled With 
DFO Was dried in air and stored in screW-top vessels at room 
temperature. 

[0053] Measurement of the amount of DFO immobiliZed 
on Cellspon® using HPLC and spectroscopy (see beloW) 
gave values of 35 to 70 pmol/g. The release of iron from 
DFO-Fe shoWed values of 15 to 40 pmol/g. The iron 
bonding activity Was determined as described in example 1. 
An iron uptake comparable to that With dressing cotton Was 
found. 

Example 3 

ImmobiliZation of DFO on Levagel 

[0054] 6.4 g (1 mmol) Levagel (Bayer, Leverkusen),a 
copolymer of propylene oxide and ethylene oxide With a 
molecular Weight of 6,400 g/mol, Were dissolved in 50 ml 
absolute acetone in a round-bottomed ?ask under nitrogen as 
an inert gas, While stirring. 160 mg (1 mmol) CDI, also 
dissolved in 50 ml absolute acetone in a dropping funnel, 
Were added to this over a period of 20 min. After 60 min the 
solvent Was distilled off in a rotary evaporator (Heidolph, 
Kehlheim) and the CDI-activated Levagel Was further 
reacted immediately. For the coupling reaction, 250 mg (40 
pmol) CDI-activated Levagel Were dissolved in bicarbonate 
buffer (250 mM, pH 8.5) With 30% ethanol, since Levagel 
forms an emulsion in aqueous systems. 37.5 mg (135 pmol) 
DFOM Were dissolved in 13.5 ml bicarbonate buffer and the 
solution Was stirred at room temperature for 12 h. The 
reaction mixture Was then introduced into a dialysis hose 
(Spektrapor, Serva) With an exclusion volume of 3,500 Da 
and dialysed tWice for 8 h against in case one liter phosphate 
buffer/ethanol. Because of the molecular siZe, only loW 
molecular Weight substances, such imidaZole, salts and 
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unreacted DFO, can pass through the pores of the dialysis 
membrane, While Levagel and Levagel-DFO remain in the 
membrane 

Example 4 

Immobilization of DFO on a Polyurethane Gel 

[0055] The polyurethane gels (PU gel) comprise a 
Levageli component and a diisocyanate component, such as, 
for example, hexamethylene diisocyanate, hexahydrophe 
nylene 1,3- and/or 1,4-diisocyanate or perhydrotoluyl 2,4‘ 
and/or 4,4-diisocyanate With an NCO/OH ratio of 0.3 to 0.7. 
Since not all the OH functions react during the crosslinking 
process, the same activation and coupling reactions can 
proceed on the surface of the polyurethane gel as on the free 
Levagel. 

[0056] A PU piece of 14 g (5><5 cm, 0.5 cm thick), Which 
approximately corresponds to 2.2 mmol Levagel, Was placed 
in 75 ml absolute acetone in a glass ?ask With exclusion of 
moisture, and 355 mg (2.2 mmol) CDI Were added. The PU 
piece Was activated under re?ux at 50° C., While stirring and 
With exclusion of air, for 40 min. During this procedure, the 
PU piece sWelled by approx. 50% due to penetration of 
acetone and CD1 dissolved therein. After the activation 
reaction, the PU piece Was brie?y Washed several times With 
acetone in order to remove excess CD1 and the imidaZole 
formed. Thereafter, the PU piece Was placed in a vacuum 
concentrator for 1 h and Bathe solvent acetone Was With 
draWn, With shrinkage. 1.4 g DFOM (2.2 mmol) in 75 ml 
bicarbonate buffer (100 mM, pH 8.5) Were immediately 
added to the CDI-activated PU gel and the mixture Was 
stirred at room temperature for 18 h. The PU-DFO gel 
formed Was then Washed 3 times With bicarbonate buffer (25 
mM, pH 8.5), dried in air and stored at 42C in a glass dish 
closed With Para?lm (American Can Company, GreenWich). 

[0057] The quanti?cation of the amount of DFO immo 
biliZed on a PU gel using HPLC and spectroscopy gave 
values of 45 pmol/g. The release of iron from PU-DFO-Fe 
as described beloW shoWed coupling yields of 8 mol DFO/g, 
in contrast to non-activated PU gel, from Which the amount 
of iron released Was 0.2 pmol DFO/g. The iron-bonding 
capacity Was determined as 17 pmol DFO/ g, compared With 
0 pmol DFO/g of the untreated PU and 0.8 pmol DFO/g of 
the non-activated PU/DFO. 

Example 5 

ImmobiliZation of DFO on a Polyurethane Film 

[0058] A 30 cm2 piece of a polyurethane ?lm (PU ?lm) 
With a thickness of 30 pm and a Weight of 130 mg Was 
introduced into a glass ?ask and covered With a layer of 20 
ml absolute acetone. 30 mg (185 pmol) CDI in 20 ml 
absolute acetone Were Wadded dropWise in the course of 5 
min, While stirring, and the mixture Was kept under re?ux at 
50° C. for 30 min. After the CDI activation step, the acetone 
mixture Was poured off and the activated ?lm Was Washed 
several times With acetone, and 120 mg (183pmol) DFOM, 
dissolved in 50 ml bicarbonate buffer (100 mM, pH 8.5) 
Were added immediately. After 12 h, the PU ?lm Was taken 
out of the reaction mixture and Washed several times With 
de-ioniZed Water, until the colour detection for DFO With 
iron sulphate solution Was negative. The PU-DFO ?lm Was 
dried in air and stored in a closed glass dish. 
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[0059] Functionality Assay of the ImmobiliZed DFO With 
Iron 

[0060] By complexing iron With dissolved DFO, the 
intensely orange-coloured DFO-iron(III) complex ferriox 
amine is formed (P. E. HallaWay et al., PNAS 1989; 
86:10108). Incubation of the DFO-coupled matrices With 5 
mM iron sulphate (pH 5.0) or iron chloride (pH 2.2) solution 
leads to an orange coloration of the dressing cotton Within a 
feW minutes, the sample With iron sulphate solution being 
dyed more sloWly than that With iron chloride solution. This 
effect is to be attributed to a ferroxidase property of the DFO 
molecule, Which oxidiZes Fe2+ to Fe3+ before complexing of 
the iron (J. F. GoodWin and C. F. Whitten, Nature 1965; 
205 :281). 
[0061] After leaving to stand overnight, an intensi?cation 
of the colour of the samples prepared according to the above 
examples occurred. For visual characteriZation of the DFO 
coupled samples, in each case 100 mg dressing cotton 
coupled to DFO, pure dressing cotton and non-activated 
dressing cotton Which Was treated With DFOM solution, 
Were incubated as described above With in each case 5 ml of 
a 5 mM iron sulphate or iron chloride solution in 50 ml 
plastic screW-top vessels (Greiner, Nurtingen) for 18 h in an 
overhead shaker (Heidolph, Kelheim), and the colorations 
established Were evaluated. 

[0062] Methods for Quanti?cation of the Total Immobi 
liZed DFO 

[0063] Spectroscopic Quanti?cation in Solution 

[0064] By determining the concentration of dissolved 
DFO in the coupling solution before and after the reaction 
and in the combined Wash solutions, the amount of immo 
biliZed DFO can be determined by calculating the difference. 
For this, an aliquot of the DFO solution is converted into the 
iron-bonded form, ferrioxamine, With a 10-fold excess of 
FeCl3. After an incubation time of 30 min. the absorption is 
measured at 430 nm in a Uvikon 943 Photometer (Kontron, 
Neufarn). The DFO concentration is calculated via the 
Lambert-Beer LaW (e=e~c~d; E=extinctions [—], c=concen 
tration of DFO [mol/l], d=cell layer thickness [cm] and 
e=speci?c molar extinction coef?cient of ferrioxamine, 
2,300 M_1~cm_1)). The saturation of the dissolved DFO With 
iron can be achieved equally With an iron sulphate solution 
(P. E. HallaWay et al., PNAS 1989; 86:10108). HoWever, in 
this case incubation must be carried out for a longer period 
of time, so that the DFO-Fe(II) complex initially formed is 
converted into the more stable DFO-Fe(III) complex. To 
achieve an accurate and reproducible determination of the 
DFO concentration, it is necessary for all the DFO solutions 
to be measured to have the same buffer composition. 

[0065] Quanti?cation by HPLC 

[0066] The concentration determinations on DFO Were 
carried out by means of a Nucleosll C18 reversed-phase 
column (Macherey & Nagel, Diiren) of dimensions 125 
cm><4 mm and an HPLC unit from Pharmacia (Pharmacia 
LKB, Uppsala), pump model 2249 and monitor model BVM 
2141 at a detection of 430 nm. For calibration, in each case 
a 20% excess of an iron chloride solution Was added to 

various DFOM standards (10 and 1 mM) in bicarbonate 
buffer (25 mM, pH <6) and, after incubation for 30 min, the 
samples Were introduced at a ?oW rate of 1 ml/min on to the 
column, Which had been equilibrated With potassium phos 
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phate buffer (30 mM, pH 3.5). After a linear gradient of from 
0 to 25% acetonitrile Within 9 min had been started, ferri 
oxamine Was eluted at 8.7 min. The DFO samples to be 
measured Were prepared analogously. To calculate the 
amount of DFO bonded, the DFO concentration of the 
supernatant after the coupling reaction and the DFO con 
centration in the combined Wash solutions Were subtracted 
from the coupling concentration (10 mM). 

[0067] Method for Quanti?cation of the Immobilized 
DFO With an Iron-Bonding Activity 

[0068] Pieces (50 to 100 mg) of dressing cotton coupled 
With DFO or polyurethane coupled With DFO Were incu 
bated in screW-top vessels of plastic With in each case 10 to 
40 ml of a solution of iron sulphate (0.2 mM), CaCl2 (1 
mM), MgCl2 (1 mM) and NaCl (155 mM) in an overhead 
shaker for a period of 24 h. The decrease in iron in the 
supernatant With respect to time Was determined spectro 
scopically at 562 nm With the aid of the MPR 3 ready-to-use 
assay for iron (Boshninger, Mannheim). At least 3 samples 
of one type Were measured, and the supernatant Was in each 
case subjected to a triplicate determination. Iron Which had 
not been complexed by DFO Was bonded by ferroZine 
(3-(2-pyridyl)-5,6-diphenyl-1,2,4-triaZine-p,p‘-disulphonic 
acid) to form a violet complex (With an absorption maxi 
mum at 562 nm and a molar extinction coef?cient of 29,000 
M'1 cm_1). The iron-ferroZine complex has an extinction 
coef?cient Which is higher by a factor of ten compared With 
the iron-DFO complex, Which alloWs a very sensitive detec 
tion limit of <10 pM iron. Pure iron sulphate, untreated 
dressing cotton (or untreated polyurethane) and non-acti 
vated dressing cotton (non-activated polyurethane), Which 
Were treated according So the coupling conditions, served as 
the control. The amount of immobiliZed DFO could be 
concluded from the difference betWeen the amount if iron 
before and after incubation With the DFO samples. 

[0069] Method for Release of Iron from ImmobiliZed 
DFO-Iron (DFO-Fe) 

[0070] This method is based on the method described by 
T. Emery (Biochemistry 1986; 25:4629) and is used for 
detection of iron complexed by DFO. For this, DFO immo 
biliZed on a matrix Was incubated With an iron chloride 

solution (10 mM) for 10 min at room temperature and 
converted completely into the iron-bonded form. Thereafter, 
non-bonded iron Was Washed out of the matrix With 20 mM 
acetate buffer (pH 5.4) until the detection of iron in the Wash 
buffer using ferroZine revealed no further coloration. Finally, 
the iron(III) complexed by DFO Was displaced from the 
immobiliZed DFO by 20 mM ascorbate and 20 mM gal 
lium(III) nitrate in 100 mM acetate buffer (pH 5.4), With 
reduction of the iron and bonding of Ga(III) by DFO. The 
iron(II) released in this Way Was bonded as an iron(II) 
complex by the complexing agent ferroZine (4 mM) and the 
violet-coloured solution Was determined quantitatively at 
562 nm. The value of the control of the non-coupled matrix 
Was in each case to be subtracted from the iron value 
measured. 

[0071] Method for Measuring the in vitro Uptake of Iron 
from Serum and Wound Fluid 

[0072] Fresh donor blood ?lled in plastic tubes coated 
With heparin Was separated into plasma and serum by 
centrifugation in a centrifuge for 5 min at 10,000 rpm. One 
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ml of the serum sample Was pipetted into a microtube 
(Eppendorf vessel) and temperature-controlled at 37° C. 
Thereafter, 0.1 pM free DFOM, in each case 10 mg dressing 
cotton, DFO-coupled dressing cotton, PU and DFO-PU Were 
added and the samples Were incubated in a temperature 
controlled shaking apparatus for up to 24 h. The total amount 
of iron in the serum sample Was determined at various points 
in time With the aid of the MPR 3 iron kit from Boehringer 
Mannheim. In this, the content of non-bonded iron Which 
remained Was determined by dissolving iron(III) in a deter 
gent mixture of transferrin in a Weakly acid pH range and 
reducing it to iron(II) With ascorbate. The colour complex 
formed With ferroZine Was quanti?ed by spectroscopy. 

Example 6 

ImmobiliZation of SOD or Catalase on Cellulose 

[0073] The various immobiliZation reactions of superox 
ide dismutase (SOD, EC 1.15.1.1) and catalase (CAT, EC 
1.11.1.6) Were carried out With the folloWing enZymes: Cu, 
Zn-SOD from bovine erythrocytes (Boehringer Mannheim), 
Fe-SOD and Mn-SOD from E. coli (Sigma, Munich), Cu, 
Zn-SOD from horseradish (Sigma, Munich), SOD from 
yeast With the tradename Distmutin-BTO (Pentapharma, 
Basel) and catalase from bovine erythrocytes (Boehringer 
Mannheim). For this, medicinal dressing cotton (GaZo 
mull®, Beiersdorf AG) Was boiled as already described 
above and activated With CDI. Pieces (0.5 g) of the CDI 
activated dressing cotton Were incubated With 20 ml bicar 
bonate buffer (100 mM, pH 8.5) With enZymes solutions of 
1 to 50 mg/ml in 50 ml plastic screW-top vessels (Greiner, 
Nurtingen) at room temperature for 16 h, While shaking in 
an overhead shaker (Heidolph, Kehlheim). The supernatants 
of the coupling solutions Were then transferred in to neW 
plastic screW-top vessels and stored at 4° C. for the analysis. 
Thereafter, they Were Washed three times With in each case 
30 ml bicarbonate buffer (100 mM, pH 8.5) and ?nally With 
30 ml bicarbonate buffer (100 mM, pH 8.5) and sodium 
chloride (500 mM), in order to remove non-bonded protein 
from the dressing cotton. The coupling and Wash buffer for 
catalase Was brought to a pH of 8.0. Residual imidaZolyl 
groups of the cellulose Which had not yet reacted Were 
blocked by incubation With 25 ml glycine (200 mM) in 
bicarbonate buffer (100 mM, pH 8.5) in plastic screW-top 
vessels at room temperature in an overhead shaker for 16 h. 
The cellulose treated in this Way Was then Washed ?ve times 
With in each case 30 ml bicarbonate buffer (100 mM, pH 
8.5), and then tWice With 30 ml 0.9% sodium chloride 
solution and three times With 30 ml deioniZed Water (Mil 
lipore, Bedford). Finally, the cellulose coupled With enZyme 
Was dried in air in half-opened Petri dishes in a fume 
cupboard for 2 h, packed in a cellophane bag and stored at 
4° C. 

Example 7 

ImmobiliZation of SOD and CAT on a Cellulose 
Sponge 

[0074] 500 g of a pressed cellulose piece (Cellspon®, 
Cellomeda Oy, Turku) With a thickness of 2 mm Were boiled 
in 120 mM bicarbonate buffer for 30 min and then deWatered 
With absolute acetone and dried in vacuo. Activation With 
500 mg (3.08 mmol) CDI in 50 ml absolute acetone Was 
carried out in a 100 ml glass ?ask at 60° C. for 60 min under 
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re?ux. Excess CDT Was removed by Washing With acetone, 
and this in turn Was removed With acetone-Water transfer 
baths (see above) and by drying in air. Coupling With 250 mg 
(7.7 pmol) SOD or 300 mg (1.2 pmol) CAT Was carried out 
in 40 ml bicarbonate buffer (100 mM, pH 7.7) in 50 ml 
screW-top vessels (Greiner, Nurtingen), With intensive thor 
ough mixing. After 18 h, the coupling reaction Was stopped 
and the mixture Was Washed several times in succession With 
100 mM and 500 mM bicarbonate buffer and ?nally With 
Water, until non-bonded enZyme Was no longer detectable. 
Finally, the Cellspon® piece coupled With enZyme Was dried 
in air and stored at room temperature in screW-top vessels. 

Example 8 

ImmobiliZation of an Anti-PDGF Antibody on 
Cellulose 

[0075] A 10x10 cm (2 g) piece of dressing cotton GaZo 
mull®, Beiersdorf AG) Was activated With CDI as described 
above and Washed. 7.5 mg of a monoclonal anti-PDGF 
antibody Which originates from a mouse hybridoma cell line 
(cf. PCT/EP93/02295; column 12, lines 27-32) Were then 
dissolved in 30 ml bicarbonate buffer (100 mM, pH 8.5) and 
the solution Was added to the CDI-activated dressing cotton. 
The antibody speci?cally recogniZes the B chain of the 
PDGF dimer. After incubation at room temperature for 24 h 
in a plastic Petri dish on a tilting table (Tecnomara, Zurich), 
the coupling reaction Was processed as described above. 
Finally, the samples Were Washed several times With Water 
and the dressing cotton coupled With antibody Was dried in 
air at room temperature in half-opened Petri dishes in a fume 
cupboard for 2 h, packed in a cellophane bag and stored at 
4° C. 

[0076] The amount of anti-PDGF antibody bonded to the 
dressing cotton Was determined by a bonding assay by 
measuring the antibody titre in the supernatant before the 
coupling and subtracting the titre after the coupling and in 
the Wash solutions. Various concentrations of dissolved 
anti-PDGF antibody served as the control. 

[0077] For this, PDGF-AB (50 ug/ml) in sodium bicar 
bonate buffer (200 mM, pH 7.8) Was bonded (50 pl per 
depression) to a microtitre plate (Nunc, Weisbaden), blocked 
With 1% BSA solution (bovine serum albumin fraction V, 
Boehringer Mannheim, order number 775 860) in TBS 
buffer (50 mM TRIS, 150 mM NaCl, pH 7.5, Carl Roth 
Karlsruhe) and, after Washing three times With TBS buffer 
With 0.1% Tween@ 20 (poly(oxyethylene), sorbitan mono 
laurate, order number 1 332 465, Boehringer Mannheim) (50 
mM Tris, 150 mM NaCl, pH 7.5, Carl Roth, Karlsruhe), Was 
incubated With 200 pl of the corresponding antibody solu 
tions for tWo hours at room temperature. Thereafter, Washing 
Was carried out again three times With TBS buffer With 0.1% 
Tween@ 20 and then incubation With a goat anti-mouse 
IgG-(H+L)-horseradish peroxidase conjugate (Bio-Rad, 
Munich, order number 170 6516) as a secondary antibody in 
a dilution of 1:1,000 for a further tWo hours. After Washing 
three times With TBS buffer and Washing once With sodium 
phosphate buffer (20 mM, pH 6.8), the sample Was stained 
With 0.7 mg/ml 5-aminosalicylic acid (Sigma, Munich) and 
0.5 4l/ml 30% hydrogen peroxide solution (Merck, Darm 
stadt) for 15 minutes, and the reaction Was stopped With 100 
pl 2 N sodium hydroxide solution per depression. The 
evaluation Was carried out With an ELISA reader (Dynatech 
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MR 5000, Denkendorf) at 450 nm and shoWed coupling 
yields of 100 to 200 pg anti-PDGF antibody/g. 

Example 9 

ImmobiliZation of Trypsin Inhibitor from Soya 
Beans on Cellulose 

[0078] A 10x10 cm (2 g) piece of dressing cotton Was 
activated With CDI as described above and Washed. 20 mg 
trypsin inhibitor from soya beans (type I-S, Sigma, Munich), 
dissolved in 20 ml bicarbonate buffer (1100 mM, pH 80.5), 
Were then added to the activated dressing cotton and the 
sample Was incubated in a plastic Petri dish at room tem 
perature for 24 h on a tilting table (Tecnomara, Zurich). 
Processing of the coupling reaction Was carried out as 
described above. Finally, the sample Was Washed With Water. 
The cellulose coupled With protease inhibitor Was dried in 
half-opened Petri dishes in fume cupboard for 2 h at room 
temperature, packed in a cellophane bag and stored at 4° C. 

[0079] Method for Determination of ImmobiliZed Protein 

[0080] For qualitative detection of immobiliZed SOD on 
dressing cotton, this Was investigated With the aid of immu 
no?uorescence microscopy (IFM). All the incubation steps 
Were carried out at room temperature. The antibody dilutions 
and Washing steps Were all carried out With PBST buffer 
(phosphate-buffered sodium chloride solution With 0.1% 
Tween@ 20). Pieces With a siZe of in each case 1 cm2 of the 
untreated dressing cotton and the dressing cotton linked 
covalently With SOD Were blocked With 3% goat normal 
serum (DAKO, no. X 0907) in PBS (phosphate-buffered 
sodium chloride solution) for 1 h and Washed tWice. The 
dressing cotton samples Were then incubated With a rabbit 
anti-SOD antibody (Biotrend, no. 100-4191) in a dilution of 
1:100 for a further hour. After four Washing steps, incubation 
With ?uorescence-labelled goat anti-rabbit IgG(H+L)*Cy2 
(Dianova, no. 111-225-003) in a dilution of 1:200 With 
exclusion of light Was carried out for one hour. The prepa 
rations Were Washed six times, covered With cover glasses 
and ?xed With a solution of 30 mg 1,4-diaZabicyclo[2.2.2] 
octane (DABCO; Sigma, no. D-2522) per ml MOWIOL 
?xing substance (Calbiochem, no. 475904) on microscope 
slides. Examination under the microscope Was carried out 
With a Zeiss Axioscope in phase contrast and ?uorescence 
mode (FITC ?lter). 
[0081] Method for Quanti?cation of Dissolved and Immo 
biliZed Protein 

[0082] To determine the concentration of dissolved and 
immobiliZed protein, the BCA protein assay of Pierce 
(Rockford, Ill.) Was used. In this, copper(II) ions are reduced 
to copper(I) ions by protein in an alkaline medium by the 
biuret reaction (R. E. BroWn et al., Analytical Biochemistry 
1989; 1,0:136). Within a concentration range of 20 to 2,000 
pig/ml, the amount of reduced copper is proportional to the 
protein concentration. The soluble copper detection reagent 
biquinoline-4-carboxylic acid (BCA) then reacts With the 
reduced copper(I) ion to give a purple-coloured complex, the 
absorption maximum of Which is at 562 nm. 

[0083] For determination of protein immobiliZed on dress 
ing cotton, the method published by T. M. Stich (Analytical 
Biochemistry 1990; 191:343) Was largely adopted. Other 
protein determination methods, such as that of M. M. 
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Bradford and O. H. LoWry, show bonding of the chromophor 
to the matrix. The BCA protein assay With protein immo 
biliZed on dressing cotton Was carried out in a tissue culture 
plate (Greiner, Nurtingen). The dressing cotton With coupled 
protein Was incubated in pieces of 20, 30 and 40 mg in the 
cavities of the tissue culture plate in a total volume of 1 .68 
ml (80 pl sample and 1.6 ml BCA solution) for 45 to 60 mm 
at 37° C. or at 60° C. To determine the concentration of the 
immobilized protein, the particular dissolved protein Was 
also incubated in a dilution series of 125 to 1,500 pig/ml as 
a standard. Finally, the tissue culture plate Was measured and 
evaluated at 562 nm in a Microplate Reader model MR 5000 
(Dynatech, Denkendorf). 
[0084] Method for Determination of the Activity of Dis 
solved SOD 

[0085] The Biotech SOD-525 assay (OXIS International 
SA, France) Was used for measurement of the activity of 
the various SOD enZymes. This assay is based on the 
SOD-induced increase in the rate constant of the auto 
oxidation reaction of the catechol 5,6,6a,11b-tetrahydro-3, 
9,10-trihydroxybenZoc] ?uorene (BXT-01050) in aqueous 
alkaline solution (C. Nebot et al., Analytical Biochemistry 
1993; 2141442). This auto-oxidation reaction generates a 
chromophor With a maximum absorption at 525 nm. 

[0086] The assay Was carried out in an air-saturated buffer 
With 50 mM 2-amino-2-methyl-1,3-propanediol, 0.1 mM 
diethylenetriaminepentaacetic acid and 3 mM boric acid, pH 
8.8, at 37° C. The kinetics Were measured at 525 nm Within 
one minute after addition of BXT-01050. The SOD activity 
Was determined by determining the ratio VS/Vc of the rate 
constants of the auto-oxidation reaction, the rate constants V 
being measured in the presence (V5) and in the absence (V0) 
of the sample. One SOD unit (SOD-525) is de?ned as the 
activity Which doubles the background of the auto-oxidation 
reaction, that is to say VS/Vc=2. The volume activity (SOD) 
in SOD-525 units/ml is evaluated after determination of 
VS/Vc via the folloWing equation (given by the manufac 
turer): 

(SOD) : 1.073 - 0.073(vSvc) 

[0087] Method for Determination of the Activity of Dis 
solved CAT 

[0088] Catalase (EC 1.11.1.6, Boehringer Mannheim) 
catalyses the cleavage of hydrogen peroxide (H202) in 
oxygen and Water. The 5 activity of the dissolved enZyme is 
determined With a spectrophotometric assay modi?ed 
according to R. F. Beers and I. W. SiZers (J. Biol. Chem. 
1952; 195:133). The decrease in extinction at 240 nm here 
correlates With the decrease in hydrogen peroxide in the 
reaction mixture caused by catalase. 

[0089] 3 ml phosphate buffer (50 mM, pH 7.0) (reference 
position) or 3 ml of a phosphate buffer to Which H2O2 had 
been added (0.05 mM H202, pH 7) (sample) With in each 
case 0.05 ml of the catalase-containing sample Were intro 
duced into a quartZ cell (Hellma, Jena). The hydrogen 
peroxide concentration in the H2O2-containing buffer Was 
checked by extinction measurement at 240 nm, the absorp 
tion thereof being at 0.5001001. After the components had 
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been mixed in the quartZ cells (layer thickness 10 mm), the 
reaction Was observed until the extinction had reached a 
value of 0.450. From this point, the time required to reduce 
the extinction to 0.400 Was recorded With a stopWatch. The 
enZyme concentration in the cell Was adjusted so that the 
time required for this Was 2012 seconds 

[0090] The volume activity Was calculated according to 
the folloWing equation: 

Volume activity [U/ml]=(17-13)/time recorded [s]-0.05 

Total activity of the sample [U]=Volume activity 
[U/ml]-dilution-sample volume [ml]. 

[0091] One unit [U] is de?ned here as that enZyme activity 
Which disproportionates 1 pmol hydrogen peroxide under 
the chosen assay conditions (25° C., pH 7.0) per minute. 

[0092] Method for Determination of the Activity of Immo 
biliZed EnZyme, Antibody and Protein 

[0093] SOD ImmobiliZed on Cellulose 

[0094] The determination of the immobiliZed SOD (cf. L. 
Goldstein, Meth. EnZym., 1976; 44:397) Was carried out in 
principle by the same assay principle as has been described 
above for the dissolved enZyme. It Was necessary to adapt 
the apparatus to the measurement operation. Instead of the 
quartZ cell, a specially constructed quartZ stirred cell 
(Hellma, Jena), Which can easily be mixed thoroughly 
during the measurement by a magnetic stirrer bar (Te?on 
coated, 8><3 mm, Hellma, Jena) stirring on the circular base 
of the cell, Was used. The appropriate stirred cell holder With 
associated magnetic stirrer (Kontron, Neufahrn) of variable 
adjustable speed Was furthermore used. A sample of the 
dressing cotton (approx. 10 mg) With immobiliZed SOD Was 
placed over the magnetic stirrer bar. An equally heavy 
untreated medicinal cotton piece served as a control in the 
reference position. The cotton gauZes Were separated from 
the liquid lying on top by a specially constructed insert, so 
that ?oating of any ?uff Which became detached Was pre 
vented, but exchange of all the reaction participants by 
mixing Was still ensured. The beam Was not blocked by 
incorporation of the insert. The reaction Was started by 
addition of BXT-01050. Adjustment of the amount of 
enZyme to the minimum and maximum auto-oxidation rates 
required Was achieved through the Weight of sample to be 
added. The activity of the immobiliZed enZyme Was calcu 
lated according to the manufacturer’s formula (see above). 
The result Was calculated in U-525 units per mg sample 
Weight and standardiZed to 1 g sample Weight. Each sample 
Was subjected to at least a 5-fold determination. 

[0095] Catalase ImmobiliZed on Cellulose 

[0096] The activity Was determined in principle by the 
method already described for dissolved catalase (see above). 
The adaptation of the apparatus of the measurement system 
required for the determinations of the activity of immobi 
liZed enZymes has already been described above (for SOD). 

[0097] The reaction Was started by addition of the hydro 
gen peroxide-containing buffer. The amount of enZyme Was 
adjusted to the required limit values through the Weight of 
sample added. The activity of the immobiliZed enZyme Was 
calculated by the folloWing equation: 

Activity [U]per Sample Weight=(17><13)/time 
recorded [s]-sample Weight [mg] 
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[0098] The result Was extrapolated for 1 g of sample. Each 
sample Was subjected to at least a 5-fold determination. 

[0099] Anti-PDGF Antibody Immobilized on Cellulose 

[0100] The activity of the anti-PDGF antibody immobi 
liZed on dressing cotton Was determined by bonding of 
PDGF-AB heterodimer. For this, samples of dressing cotton 
of 10 to 250 mg Were incubated With PDGF-AB (50 ng/ml) 
in physiological sodium chloride solution for 30 min at room 
temperature. Thereafter, the samples Were rinsed several 
times, and the concentration of PDGF-AB Which remained 
Was determined by the ELISA described in PCT/EP93/ 
02295 (column 12, lines 27-32). 

[0101] Trypsin Inhibitor ImmobiliZed on Cellulose 

[0102] The activity of the coupled trypsin inhibitor Was 
determined via its abililty to inhibit the activity of trypsin. 
The trypsin activity Was determined in principle by the 
method of G. W. SchWert and Y. Takenaka (Biochim. 
Biophys. Acta 1955; 16:570-575). In this method, N-ben 
Zoyl-L-arginine is liberated from the substrate N-benZoyl 
L-arginine ethyl ester (BAEE) by the trypsin activity. 

[0103] The increase in extinction at 253 nm resulting by 
this reaction Was monitored in present case With a spectro 

photometer (Uvikon 943, Kontron, Neufahrn). 
[0104] Cellulose pieces of various Weights (10-50 mg) 
coupled With trypsin inhibitor Were Weighed and placed in 
2.8 or 5.6 ml of the substrate solution. The substrate solution 
Was prepared as described in “Bestimmungsmethoden fiir 
EnZyme [Determination methods for enZymes]” (B. Stell 
mach, Steinkopff Verlag Darmstadt, 1988, p. 266). The 
mixture Was temperature-controlled at 259C and shaken 
(GFL Water-bath 1083, GFL, GrolburgWedel), and the reac 
tion Was started by addition of 0.2 ml or 0.4 ml of a trypsin 
solution (approx. 150 units/ml, dissolved in 0.001 N HCl). 
0.5 ml of the supernatant Was then transferred into a fresh 
quartZ cell once a minute for at least 5 minutes and the 
extinction Was determined at 253 nm. The cell contents Were 
returned to the reaction mixture as quickly as possible. 
When the increase in the extinction per minute Was constant, 
the measurement Was ended and the trypsin activity Was 
calculated according to the calculation formula in the stated 
publication by B. Stellmach: 

E253 
0.001-EW : ‘ms/mg 

[0105] E253: increase in extinction at 253 rim/min 

[0106] 0.001: 1 unit denotes an increase in extinction of 
0.001/min 

[0107] EW: Weight of trypsin in mg/0.2 ml (or 0.4 ml) of 
solution employed. 

[0108] Cellulose samples Without pre-treatment and 
samples Without activation but With inhibitor treatment 
served as controls. The results of the controls Were taken into 
account When calculating the activity of the immobiliZed 
inhibitor. By plotting a standard straight line With dissolved 
trypsin inhibitor, it Was possible to estimate the amount of 
immobiliZed inhibitor. 
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1. Use of substances Which interact With interfering 
factors present in Wound exudate Which impede the Wound 
healing process for the production of Wounds coverings, the 
interfering factors being chosen from the group consisting of 
suspended cells and cell fragments and dissolved constitu 
ents, such as antigens, free radicals, ions, proteins, peptides, 
lipids and free fatty acids, the interaction comprising bond 
ing, complexing or chelating of the interfering factor or a 
chemical reaction With the interfering factor, and the sub 
stances being covalently bonded to a carrier material. 

2. Use according to claim 1, characteriZed in that the 
substance is chosen from the group consisting of antibodies, 
chelators, enZyme inhibitors, enZymes, peptides and other 
proteins. 

3. Use according to claims 1 and 2, characteriZed in that 
the carrier material is a polymeric carrier material of natural 
or synthetic origin. 

4. Use according to claim 3, characteriZed in that the 
polymeric carrier material is chosen from the group con 
sisting of cellulose and derivatives thereof, alginates, hyalu 
ronic acid, chitin, chitosans, polysaccharides, polyamides, 
polyesters, polyole?ns, polyacrylates, polyvinyl alcohols, 
polyurethanes and silicones, including mixtures and copoly 
mers thereof. 

5. Use according to claims 1 to 4, characteriZed in that the 
Wound covering is chosen from the group consisting of 
dressings, dressing gauZe, bandages, compresses, cotton 
Wool, patches, foils, ?lms, hydrocolloid dressings, gels and 
the like. 

6. Use according to claims 1 to 5, characteriZed in that the 
interfering factors are cons and the substance Which interacts 
With the interfering factors is a chelator. 

7. Use according to claim 6, characteriZed in that the 
chelator is chosen from the group consisting of deferriox 
amine, diethylenetriaminepentaacetic acid, N,N‘-bis-(o-hy 
droxybenZyl)-ethylenediamine-N,N‘-diacetic acid, 1,2-dim 
ethyl-3-hydroxy-pyrid-4-one and 1,2-dimethyl-3-hydroxyl 
3-hydroxypyridin-4-one. 

8. Use according to claim 7, characteriZed in that the 
interfering factors are iron(III) ions and the substance Which 
interacts With the interfering factors is deferrioxamine. 

9. Use according to claims 1 to 5, characteriZed in that the 
interfering factors are reactive oxygen radicals and the 
substance Which interacts With the interfering factors is an 
agent Which traps free radicals. 

10. Use according to claim 9, characteriZed in that the 
agent Which traps free radicals is chosen from the group 
consisting of superoxide dismutase, catalase, glutathione 
peroxidase, myeloperoxidase and enZyme mimics or another 
combination thereof. 

11. Use according to claims 1 to 5, characteriZed in that 
the interfering factor is a protease and the substance Which 
interacts With the interfering factor is a protease inhibitor. 

12. Use according to claim 11, characteriZed in that the 
protease inhibitor is chosen from the group consisting or 
antipain, leupeptin, cystain, pepstatin, diisopropyl ?uoro 
phosphate, 4-(aminoethyl)-phenylsulphonyl ?uoride, phe 
nylmethanesulphonyl ?uoride, naturally occurring proteino 
genic protease inhibitors from the class of tissue inhibitors 
of matrix metalloproteinases, aprotinin, alpha-2-antiplas 
min, alpha-2-macroglobulin, alpha-1-antichymotrypsin, 
soya bean trypsin inhibitor and alpha-1-protease inhibitor. 

13. Wound covering, characteriZed in that substances 
Which interact With interfering factors present in Wound 
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exudate Which impede Wound healing are covalently bonded 
to a carrier material, the interfering factors being chosen 
from the group consisting of suspended cells and cell 
fragments and dissolved constituents, such as antigens, 
bacteria, free radicals, ions, proteins, peptides, lipids and 
free fatty acids, and the interaction comprising bonding, 
complexing or chelating of the interfering factor or a chemi 
cal reaction With the interfering factor. 

14. Wound covering accord-ng to claim 13, characteriZed 
in that the substance is chosen from the group consisting of 
antibodies, chelators, enZyme inhibitors, enZymes, enZyme 
mimics peptides and other proteins. 

15. Wound covering according to claims 13 and 14, 
characteriZed in that the carrier material is a polymeric 
carrier material of natural or synthetic origin. 

16. Wound covering according to claim 15, characteriZed 
in that the polymeric carrier material is chosen from the 
group consisting of cellulose and derivatives thereof, algi 
nates, hyaluronic acid, chitin, chitosans, polysaccharides, 
polyamides, polyesters, polyole?ns, polyacrylates, polyvi 
nyl alcohols, polyurethanes and silicones, including mix 
tures and copolymers thereof. 

17. Wound covering according to claims 13 to 16, char 
acteriZed in that the Wound covering is chosen from the 
group consisting of dressings, dressing gauZe, bandages, 
compresses, cotton-Wool, patches, foils, ?lms, hydrocolloid 
dressings, gels and the like. 

18. Wound covering according to claims 13 to 17, char 
acteriZed in that the interfering factors are ions and the 
substance Which interacts With the interfering factors is a 
chelator. 

19. Wound covering according to claim 18, characteriZed 
in that the chelator is chosen from the group consisting of 
deferrioxamine, diethylenetriaminepentaacetic acid, N,N‘ 
bis-(o-hydroxybenZyl)-ethylenediamine-N,N‘-diacetic acid, 
1,2-dimethyl-3-hydroxy-pyrid-4-one and 1,2-dimethyl-3 
hydroxyl-3-hydroxypyridin-4-one. 

20. Wound covering according to claim 19, characteriZed 
in that the interfering factors are iron(III) ions and the 
substance Which interacts With the interfering factors is 
deferrioxamine. 
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21. Wound covering according to claims 13 to 17, char 
acteriZed in that the interfering factors are reactive oxygen 
radicals and the substance Which interacts With the interfer 
ing factors is an agent Which traps free radicals. 

22. Wound covering according to claim 21, characteriZed 
in that the agent Which traps free radicals is chosen from the 
group consisting of superoxide dismutase, catalase, glu 
tathione peroxidase, myeloperoxidase and enZyme mimics 
or a combination thereof. 

23. Wound covering according to claims 13 to 17, char 
acteriZed in that the interfering factor is a protease and the 
substance Which interacts With the interfering factor is a 
protease inhibitor. 

24. Wound covering according to claim 23, characteriZed 
in that the protease inhibitor is chosen from the group 
consisting of antipain, leupeptin, cystain, pepstatin, diiso 
propyl ?uorophosphate, 4-(aminoethyl)phenylsulphonyl 
?uoride, phenylmethane-sulphonyl ?uoride, naturally occur 
ring proteinogenic protease inhibitors from the class of 
tissue inhibitors of matrix metalloproteinases, aprotinin, 
alpha-2-antiplasmin, alpha-2-macroglobulin, alpha-1-anti 
chymotrypsin, soya bean trypsin inhibitor and alpha-1 
protease inhibitor. 

25. Wound covering according to claims 13 to 24, char 
acteriZed in that it additionally comprises substances Which 
promote Wound healing. 

26. Wound covering according to claim 25, characteriZed 
in that the substances Which promote Wound healing are 
groWth factors. 

27. Wound covering according to claims 13 to 26, char 
acteriZed in that it absorbs moisture. 

28. Process for the production of a Wound covering 
according to claims 13 to 27, characteriZed in that the 
substance Which interacts With the interfering factor is 
covalently bonded to the carrier material by chemical reac 
tion. 


