1 USE OF SYNTHETI C POLYSULPHATED OLI GOSACCHARI DES AS CLEANI NG AGENTS FOR A
WOUND The present invention relates to the use of at | east one conpound 5
sel ected fromsynthetic pol ysul fated oligosaccharides having 1 to 4
nonosaccharide units, the salts and conpl exes thereof, as a cleaning agent.
More precisely, the present invention relates to the use of at |east one
such conpound as an agent for degradation of the fibrin matrices that 10
are part of the conposition of fibrinous tissue. Notably, the present
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Immediately after injury, the body reacts by implementing vascular
and inflammatory phenomena in order to prevent any risk of hemorrhage
and to protect the wound against the risks of infection.
These phenomena lead to formation of a fibrin-based matrix, which
25  will contribute to stopping hemorrhage. This matrix also provides rough,
temporary closure of the wound.
In order to initiate the next step of granulation, the body organizes
in parallel the degradation of this fibrin matrix to make room for the
extraceliular matrix synthesized by the fibroblasts, which are the principal
30  actors of the granulation phase. It is mainly this phase of removal of the
fibrin matrix and the various kinds of debris present in the wound that is
meant by the ferm “cleaning”.
The cleaning phase is essential to the healing process. Its
implementation and the speed with which it takes place are decisive for

35 the success and rapidity of the healing process.




Wunds are divided into two main types: Wunds that have plaques of black
ti ssues of varying hardness, commonly denoted by the term "necrotic

ti ssues”; Wunds that have tissues that are soft and yell ow sh,
commonl y 10denoted by the term "fibrinous tissue" or "yellow fibrin".

In the case of wounds for which the nat@®al cleaning process is

I nsufficient, such as chronic wounds, it is necessary to renove the
necrotic and/ or flbrlnous ti ssues. The renoval of these necrotic and

fibrinous tissue '
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cleaning or biological cleaning.
The objective of assisted cleaning is to clean the wound, by
20 removing the necrotic and/or fibrinous tissues that give rise to the risks of
infection and can be a source of pain or of unpleasant odors, while
preserving the maximum amount of healthy tissues present in the wound.
However, none of the cleaning techniques currently used is optimal
and all of these techniques have many drawbacks.
25 Surgical or mechanical cleaning is a rapid technique that consists of
cutting away the necrotic and/or fibrinous tissues, either using a lancet,
forceps, scissors or a Brock curette, or by means of sophisticated
apparatus using water jets under pressure or laser excision. This
technique is performed at the patient's bed or in the surgicai environment
30 depending on the severity of the wound.
However, this technique is often painful and can lead to bleeding
and sometimes even a hemorrhage. In such a case it represents a further
trauma for the patient. It also commonly requires prior anaigesic
medication, which increases the treatment time.
35 Enzymatic cleaning is carried out by means of proteolytic enzymes
such as streptokinase, trypsin or collagenase.



5 lives and nust be replenished frequently. These enzynes can, noreover,
cause pai nful sensations during their application, reactions of
sensitization or allergy, or may even create |ocal erythena. In the
case of biological cleaning, also called nmaggot therapy, degradation of
necrotic and/or fibrinous tissues is acld eved by neans of 10 fly larvae
that feed exclusively on dead tissues. This techni que al so has several
drawbacks, such as intense local pruritus, a certain degree of inflamation
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neutrophils while allowing softening of the fibrinous tissue and absorption
of debris. Such a dressing, based on carboxymethylcellulose, is for
example marketed by the company CONVATEC under the name
AQUACEL®. |
25 However, their action is slow and insufficient for removing large
amounts of fibrinous tissue. It is therefore necessary to supplement
autolytic cleaning with another technique, which is very often mechanical
cleaning.
As compounds are available that can accelerate or promote the
30  other phases of the healing process, it would therefore be desirable to
have compounds or mixtures of compounds that are free from allergizing
substances such as enzymes, which would make it possible to degrade
necrotic and/or fibrinous tissues so as to optimize this cleaning phase.
The use of such compounds would in fact make it possible:



It was discovered, quite surprisingly and unexpectedly, that synthetic

pol ysul f at ed ol i gosaccharides having 1 to 4 nonosaccharide units, the salts
and conpl exes thereof, and in particular the potassiumsalt 15 of sucrose
octasul fate, nmake it possible to degrade fibrin matrices and can therefore
be useful as cl eaning agents. Thus,4 according to a first aspect, the
present invention relates to a conposition conprising at | east one conpound
sel ected fromsynthetic polysul fated oligosaccharides having 1 to 4
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therefore be useful as cleaning agents.

Thus, according to a first aspect, the present invention relates to a
composition comptising at least one compound selected from synthetic
polysulfated oligosaccharides having 1 to 4 monosaccharide units, the

20 saits and complexes thereof, for use as a wound cleaning agent.

The oligosaccharides that can be used in the context of the present
invention are synthetic polymers formed from 1 to 4 monosaccharide
units, and preferably from 1 or 2 monosaccharide units, generally bound
to one another by an alpha or beta glycosidic bond. In other words, they

25 are mono-, di-, tri- or tetrasaccharides, and preferably mono- or
disaccharides.

There is no particular limitation regarding the nature of the
monosaccharide units of these polysaccharides. Preferably, they will be
pentoses or hexoses.

30 As examples of monosaccharide, we may mention glucose,
galactose or mannose.

As examples of disaccharide, we may mention maltose, lactose,
sucrose or trehalose.

As an example of trisaccharide, we may mention melezitose.

35 As an example of tetrasaccharide, we may mention stachyose.




As exanpl es of conpl exes, we may nention hydroxyal unni num conpl exes. 15In
the context of the present invention, conpounds that are particularly

preferred are as follows: - the potassiumsalt of octasul fated sucrose; -
the silver salt of octasulfated sucrose; - the hydroxyal unni num
conpl ex of sucrose octasul fate comonly520cal | ed sucral f at e. The

potassium salt of sucrose octasul fate has been known for 25 years for
treati ng wounds during the granul ation phase owing to its action on
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- the hydroxyaluminum complex of sucrose octasulfate commonly
20 called sucraifate.
The potassium salt of sucrose octasulfate has been known for 25
years for treating wounds during the granulation phase owing to its action
on fibroblasts. This action is described for example in patent applications
EP 230023, WO 89/05645 or WO 98/22114. As stated in these
25 documents, this compound is used after carrying out assisted wound
cleaning and therefore after removing the necrotic and/or fibrinous tissues
(see EP 230 023, page 8, lines 10 to 15 and example 18; page 33, lines 28
to 30; see WO 89/05645, page 25, lines 8 and 9; and page 16, lines 25 to
28; see WO 98/22114, page 17, lines 18 to 20). Therefore it is used on a
30 clean, cleansed wound.
In international patent application WO 89/05645 (see page 7 lines
13 to 24), it is stated that the polysulfated polysaccharides such as
sucralfate are inhibitors of proteases, notably the hyaluronidases, which
are enzymes capable of degrading hyaluronic acid and
35 glycosaminoglycans.



conpl exes, .zinc salts or copper salts, nnetronidazole, neonycin) for
preventing or treating the risks of infections which are anong the 20
danger ous possi ble conplications with necrosed tissues; |ocal anesthetics
(l'idocaine); - anti-inflamuatories such as nonst eroi dal
anti-inflannmatories (NSAIDs) (ibuprofer§ ketoprofen, diclofenac),

cycl ooxygenase-2 inhibitors (cel ecoxib, rofecoxib) for relieving the pain
that often acconpani es these 25 wounds; corticoids. O course, the

conpounds ed i

W th one or mor e & RarERTRE v i&?hﬂfﬁiﬁﬁb $helh et Yhn éﬁ’si%{‘.b@n T the
cl eani ng phaspplicationeitacienBing3es tha ZRIVEASCARIEnENRAMES Wh@" kg theossi bl e
to use the 'ﬁ%fl.%l BlbahYphdeRN e8H (rdiioRd $he légrigatn! dFedamaged tissnes!

sensitizatio ur ea, thrg s used in cont t he present

i nvention cadnBib |twfcf)h§m§h hEBS EPYNLEF %1999@%‘? 9' %'"FH anot her
active sustance Aftngughntic h@&bﬂ&m sy idte thepeompognds used imtthe e

of 11 br | nous COMEXEAS e PRSel inventBhpectdp aiifRiphn"at bRésenty fAETRRLn (' o7
their use as deh&:mstnamchgmats theWeara_)n@nabﬂ:‘s ofs edegradinge & ofiloréxt Mafrix he
present i nvenL i g iubh G RIRAYAE Bpery wENRATERY SERDIGKABREA HdrAn. | or

exanpl e a ge an emu cream (granules or capsul es of
vari abl e si zéihrlnouﬁélsmesgﬁ Miydm nano- or micrometer to millimeter, which

Wil | allq their Qﬁgjr I Hﬁbs@'écﬁﬁﬁé&hd%“cémﬁe\méachloﬂlé of ey AligMs ol as a

mxtureo two or hem or, n t h
active subst dWee@r ”ﬂ‘-ﬁ'@s g’&ﬁ%o@ﬁd@ ch@aﬁt'% W'ﬁl&"ﬁo‘?r Bg%eoéfhgﬁé%ggﬂeer
phar maceut i caybbiaheedsyt fopninducing oe rcaleeatiritarheatingt orc dhatf onayulhaveoas.

favorable role in wound treatment. Preferably, these compounds will be
used with active substances that are of greater interest during the

15 cleaning phase. Among these active substances, we may mention as
examples, in particular:

- bactericidal or bacteriostatic agents (chiorhexidine, silver salts or
complexes, zinc salts or copper salts, metronidazole, neomycin) for
preventing or treating the risks of infections which are among the

20 dangerous possible complications with necrosed tissues;

- local anesthetics (lidocaine);

- anti-inflammatories such as nonsteroidal anti-inflammatories
(NSAIDs) (ibuprofen, ketoprofen, diclofenac), cyclooxygenase-2 inhibitors
{celecoxib, rofecoxib) for relieving the pain that often accompanies these

25  wounds;

- corticoids.

Of course, the compounds used in the context of the present
invention can also be used with one or more other compound(s) that are
known to have an action in the cleaning phase, for example:

30 - enzymes (which would thus make it possible to use the latter at
lower concentrations and avoid their problem of sensitization);

- urea.

The compounds used in the context of the present invention can be
employed simultaneously or successively with another active substance

35 during the cleaning phase depending on the nature (infection, level of



Alternatively, and preferably, the conpounds used in the context of the
present invention or a pharmaceutical formulation containing themw | be
integrated in a dressing. 15"Dressing"” nmeans herein all types of dressings
used for treating wounds, and preferably absorbent dressings, as the wounds
to be treated during the cleaning phaseZare often very exudative. For
sinplicity, the expression "cleaning agent according to the invention” wll
be used hereinafter to designate any conpound or mi xture 20 of conpounds
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15 "Dressing" means herein all types of dressings used for treating
wounds, and preferably absorbent dressings, as the wounds to be treated
during the cleaning phase are often very exudative.

For simplicity, the expression "cleaning agent according to the
invention™ will be used hereinafter to designate any compound or mixture

20 of compounds selected from the oligosaccharides of the sulfates described
above and whose use is claimed here,

The cleaning agent according to the invention or a pharmaceutical
formulation containing it can be incorporated in any element of the
structure of a dressing.

25 Preferably and in order to promote rapid action, this compound (or
a pharmaceutical formulation containing it) will be incorporated in the
layer of the dressing that comes in contact with the wound or will be
deposited on the surface of the dressing that comes in contact with the
wound.

30 Such techniques for deposition are well known by a person skilled
in the art and some are described for example in patent application WO
2006/007844.

Advantageously, the cleaning agent according to the invention (or a
pharmaceutical formulation containing it) can thus be deposited,

35 continuously or discontinuously, on the surface that is intended to come in
contact with the wound:



I n general, the pharmaceutical formor the structure of the dressing 10

w Il be adapted to obtain a specific release profile, rapid or del ayed,
dependi ng on requirenments, of the cleaning agent according to the
i nventi on. O course, the anount of cleaning agent according to the

i nvention used in the pharmaceutical for8rulation or in the dressing will be
adapted 15 in relation to the required kinetics as well as the specific
constraints associated with its nature, solub|I|ty, heat re5|stance etc.
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super absor bent fi I
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consi sting ofusedpolt;zemrmaoeutmhcﬂommpjatlg@myn dhe drassing will be amed\oven

dre n th e n
o ac ot PP el K (RIS 5 00 i o et

[ nternatlonal patent ap ery 0 duri ng
pl acenent of aspecated with its fatunes solublility pag @dﬁﬂétarﬁ@l &G he latter in place
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latter can bgmbOMmEXRTNE of hishGedihd dfent rOBbSedin BitheRIdRSs from the
wound is between 0.001 g/l and 50 g/I, and preferably between 0.001 and
10 g/I.
25 In a preferred embodiment, the cleaning agent according to the
invention will be incorporated in an absorbent dressing based on gelling
fibers, for example the product AQUACEL® marketed by the company
CONVATEC. This will thus optimize the cleaning power of this type of
product that is already used in the context of autolytic cleaning.
30 According to a further preferred variant, the cleaning agent
according to the invention will be incorporated in a dressing consisting of
a nonwoven based on superabsorbent fibers that gel in contact with
wound exudates. Such fibers are marketed for example by the company
TOYOBO Co Ltd under the name LANSEAL® F.
35 In order to reinforce the integrity of these nonwovens after
absorption, these superabsorbent fibers can be combined, for example by



15 a perforated adhesive |ayer, a discontinuous |ayer of adhesive in the
formof strips or a thread or any other discontinuous geonetric pattern.

In general, any type of adhesive conmonly used in dressings can be used for
this purpose. So as not to adversely affect the healthy tissues or the
edges of the 20 wound, notably when rem$ing the dressing, an adhesive will
be preferred that has the property of adhering to the skin w thout adhering
to the wound. As exanpl es of such an adhesive, we nmay thus nention
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P
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havi ng an absgsmd.on capacity greater than that of the nonwoven.

As examples of such an adhesive, we may thus mention adhesives

based on elastomers of silicone or of polyurethane, such as gels of silicone
25  or of polyurethane and hydrocolloid adhesives.

Such hydrocolloid adhesives consist of an elastomeric matrix based
on one or more elastomers selected from poly(styrene-oiefin-styrene)
block polymers in combination with one or more compounds selected from
plasticizers, such as mineral oils, tackifying resins and, if necessary,

30 antioxidants, in which a, preferably small, amount of hydrocolloid (3 to
20 wt.%) is incorporated, for example sodium carboxymethylcellulose or
superabsorbent polymers such as the products marketed under the name
LUQUASORB® by the company BASF.

The formulation of these hydrocolloid adhesives is well known by a

35 person skilled in the art and is described for example in patent
applications FR 2 392 076 and FR 2 495 473.



Such foans, and their method of manufacture, notably from m xtures based on
prepol yner, water, surfactant etc., are well known to a 25 person skilled
in the art and are described for exanple in the follow ng patent
applications: WO 96/16099, WO 94/29361, WD 93/04101, EP 420 515, EP 392
788, EP 299 122, and WO 2004/ 074343. 10 The nonwoven and the foamwil|l
be conbi ned by techniques that are well known to a person skilled in the
art, for exanple by hot 30 caI endering using a hot-nelt powder based on
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i nvention cogdhesivegatal teaehtationccompatibleswithcite dsolubilitys sind hits ineat

pol ysul f at edgo%[.%ﬁggfchari des having 1 to 4 nonosaccharide 15 units, salts

and conpl exe In the context of this nmethod of treatnent,
this conposition Basegppbnethase criterimputhe weaning sagentbRecordiig tandhe n
par ti cul g5 anx{E?@Bﬁ A éi‘ér%%ﬁ) BE ueeinn AMAAGENCRCE JHIOYS wt.%

The activit ni ng ent accor g 1,0 I nvention %? been
denonst r at ed and ware prefemiivibe 5 and 10 Wt %, re ative to the total weng

of the adhesive.
If we wish to increase the absorption of this nonwoven dressing,
we can combine the latter with an additional absorbent layer, and
20 preferably an absorbent layer that does not gel, such as in particular an
absorbent hydrophilic foam, preferably a hydrophilic polyurethane foam
having an absorption capacity greater than that of the nonwoven.
Such foams, and their method of manufacture, notably from
mixtures based on prepolymer, water, surfactant etc., are well known to a
25 person skilled in the art and are described for example in the following
patent applications: WO 96/16099, WO 94/29361, WO 93/04101,
EP 420 515, EP 392 788, EP 299 122, and WO 2004/074343.
The nonwoven and the foam will be combined by techniques that
are well known to a person skilled in the art, for example by hot
30 calendering using a hot-melt powder based on TPU/polycaprolactone
polymers. This technique is commonly used for bonding nonwovens
together that are intended for the medical market.
Finally, this foam or the nonwoven (when the latter is used alone)
can be covered with a support to protect the wound from the outside
35 environment. This support can be of larger size than the other layers and
can be made adhesive continuously or discontinuously on its face coming
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- on the one hand, on nodels of fibrin matrices prepared in vitro; and - on
the other hand, on fibrinous tissue taken fromwounds. The tests that were
carried out, and which will be described in 25 detail bel ow, have thus
denonstrated the ability of this conmpound to degrade fibrin matrices and
fibrinous tissue. These tests al so denphstrated, in the in vitro nodel, the
ability of a dressing to degrade a fibrin matrix, this dressing being
usable in the context of autolytic cleaning and consisting of a nonmoven
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15  units, salts and complexes thereof.
In the context of this method of treatment, this composition is
applied to the wound by any suitable means and in particular by means of
a dressing such as those described above.
The activity of the cleaning agent according to the invention has
20 been demonstrated in various conditions:
- on the one hand, on models of fibrin matrices prepared in vitro;
and
- on the other hand, on fibrinous tissue taken from wounds.
The tests that were carried out, and which will be described in
25 detail below, have thus demonstrated the ability of this compound to
degrade fibrin matrices and fibrinous tissue. These tests also
demonstrated, in the in vitro model, the ability of a dressing to degrade a
fibrin matrix, this dressing being usable in the context of autolytic cleaning
and consisting of a nonwoven based on gelling fibers having, on its
30 surface intended to come in contact with the wound, a thread of
hydrocolloid adhesive incorporating the cleaning agent according to the
invention.
The results obtained showed:
- on the one hand, the advantage of the cleaning agent according
35 to the invention in the context of wound cleaning; and



Catal og) were added to the solution thus prepared. The reaction

m xture was m xed, put in a 15-m tube (or a Petri dish of 60 nmm di aneter)
and then left to incubate at 37C. During the first 24 hours of incubation
at 37C, a fibrin matrix 25 which has roughly the appearance of a gel was
seen to appear. After 24 hours, observaftdon of this fibrin matrix under a

m croscope showed the formation of a honogeneous filanentary network.

2. Denonstration of the effect of the potassiumsalt of sucrose octasulfate

on degradation of g the Rith8r Mt the RRAntadd bf UM thé AUdarfthg ajefipt 1 on. of

the fibrin matrix i orenenfio outlon tassi um
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24 and 48 ho ul tant observations were classified in 3 | evels:
No degradatlgﬁﬁmPHg?ﬁéﬁilx_renalns unchanoed 5- Partial degradation:

di si ntegrati on of Exampte g Haraffact oftihenpetassiunn salb@bar s.

3. Determ naly,erpsaf o&’%ﬂfate on_the deqradation of the fibrin matrix prepared in
vitro
10 1. Production of fibrin matrices in vitro
The fibrin matrices were prepared according to Brown's protocol
described in the work "Fibroblast migration in fibrin gel matrices" Am J.
Pathol, 1993, 142: 273-283.
The components and the procedure employed are as follows:
15 The following were dissolved at 37°C:
- 5ml of an aqueous solution comprising 50 millimoles of
Hepes (Sigma-Aldrich Catalog)
- 15 mg of human plasma fibrinogen (Sigma-Aldrich Catalog)
- 5 millimoles of CaCl,.
20 50 pl of thrombin, 100 NIH of human plasma (Sigma-Aldrich
Catalog) were added to the solution thus prepared.
The reaction mixture was mixed, put in a 15-ml tube (or a Petri dish
of 60 mm diameter) and then left to incubate at 37°C.
During the first 24 hours of incubation at 37°C, a fibrin matrix
25  which has roughly the appearance of a gel was seen to appear.
After 24 hours, observation of this fibrin matrix under a microscope
showed the formation of a homogeneous filamentary network.

2. Demonstration of the effect of the potassium salt of sucrose

octasulfate on degradation of the fibrin matrix
30 24 h after the start of formation of the fibrin matrix in the

aforementioned 15-ml tube, a solution of potassium salt of sucrose
octasulfate was added in an amount of 1 volume of solution of this
compound to 5 volumes of the fibrinogen/thrombin mixture used for
preparing the fibrin matrix.

35 In parallel, a control solution was prepared free from the test
compound with phosphate-buffered saline (PBS).




In order to quantify and verify that the observations nmade do indeed
correspond to degradation of the fibrin matrix, the products of 10
degradation of fibrin (PDFs) were determ ned 24 hours or 48 hours after
addi ng the solutions of the test conpound. This determ nati on was -
performed according to a conventional t&3hnique using a plasna PDF assay
kit with the reference 00540 marketed by the conpany D agnostica Stago.
15Thus, 20 pl of supernatant was taken fromthe 15-m tube that was placed

ai the center of g deehadup Mt WaS FORIGTSA Vsl 0@yt O

suspensi on of |at es Wwas ter stirrin anal ysi s was
carried out. next24 and 48 ByurSorrel ati ng the vi sual results and the
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di sappears. 4. Tests with the potassiumsalt of sucrose

octasul fate: An aquepu assiumsalt of sucrose octasulfate
was 30 prepared at ?8 D anﬂh]aﬂ&l PRRS; | ution was tested accorgl ng to the
protocol descri bedn a0d¢e tenguankifyrard V\%ﬁ'f& Hhatsthe @bservabions mege d&ddi ng
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Sol ution of pethmcue nusiag ta oplasmar FEF d@ssay u rtawethathqorezjenenceeﬂam 5 and
20 pg/nnl. marketed by the company Diagnostica Stago.
15 Thus, 20 pl of supernatant was taken from the 15-m! tube that was
placed at the center of the red ring of a plate of the PDF assay kit. 20 pl
of suspension of latex particles was added. After stirring, the analysis was
carried out.
By correlating the visual results and the measurements of PDFs, the
20 resuits obtained were quantified:
- if the value of the PDFs, expressed in pg/ml, is below 5, there is
no degradation of the fibrin matrix,
- if the value of the PDFs, expressed in pug/ml, is between 5 and 20,
there is partial degradation of the fibrin matrix,
25 - if the value of the PDFs, expressed in pg/mi, is greater than 20,
there is total degradation of the fibrin matrix, which disappears.

4. Tests with the potassium salt of sucrose octasulfate:
An aqueous solution of potassium salt of sucrose octasulfate was
30 prepared at 10 g/l.

This solution was tested according to the protocol described above
and the PDFs were measured 48 hours after adding the solution to the
fibrin matrix.

To assess the relevance of the results, a solution of PBS was tested

35  as negative control and, as positive control, the product Accuzyme®, which



This denonstrated the effectiveness of the potassiumsalt of sucrose
octasul fate, which led to partial degradation of the fibrin matrix. 10
Exanpl e 2: Denonstration of the effect of the potassiumsalt of sucrose
octasul fate on fibrinous tissue withdrawn in vivo The sane sol ution
of potassiumsalt of sucrose octasul fatd4was tested on fibrinous tissue

w thdrawn in vivo. 15For this test, a sanple of fibrinous tissue froma |eg
ul cer of venous origin of 5 M2 was put in a 15-m tube maintained at 37C.
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the control. ;Egiwgwgg t was repeated on 5 sanples of fibrinous
tissues obtained T Bﬂtlent 25Thus, it was found that the
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Measur enent of the EBEQOE‘O@? f’ﬁ@éﬂpﬂf SaﬁigrsEgl ?M@ﬁ% gceﬁ%@gaec%egguiggﬂbel ng as
fol | ows: 30- batweely Segnd 20 aigdwvé 20 pg/ i - PBS: below 5 pg/m - Pot a55| um
salt of sucrose ORASUWIALRHERY e CriitifiBhess of the THABSSILRS Wakts
therefore confirm on r

i nous_ ti1 ssue en | resul bt d
on the nodel SUrasetacEasuiate, whish jedite padial Qﬁgtasiaélpﬂ&ftth 3&% é%g bglt? gr

here thaggon the fibrin matrix nodel in vitro. 15

Example 2: Demonstration of the effect of the potassium salt of
sucrose octasulfate on fibrinous tissue withdrawn in vivo

The same solution of potassium salt of sucrose octasulfate was
tested on fibrinous tissue withdrawn in vivo.

15 For this test, a sample of fibrinous tissue from a leg ulcer of venous
origin of 5 mm? was put in a 15-ml tube maintained at 37°C.

After 24 hours, 1 mi of solution of potassium salt of sucrose
octasulfate was deposited on this sample.
Once again, a negative control was prepared with PBS and a

20  positive control with Accuzyme®.

The PDFs were assayed 48 hours after introduction of the active
substance or of the control.

This experiment was repeated on 5 samples of fibrinous tissues
obtained from the same patient.

25 Thus, it was found that the potassium salt of sucrose octasulfate
led, in this test, to total degradation of the fibrin matrix, thus
demonstrating its effectiveness.

Measurement of the PDFs confirmed this result, the values
measured being as follows:

30 - Accuzyme®: above 20 pg/mi

- PBS: below 5 ug/ml

- Potassium salt of sucrose octasulfate: above 20 pg/ml

These results therefore confirm, on fibrinous tissue taken in vivo,
the results obtained on the model in vitro, the measured level of

35 effectiveness being better here than on the fibrin matrix model in vitro.




Exanpl e 3: Denonstration of the effect of the potassiumsalt of sucrose
octasul fate incorporated in an absorbent dressing on degradation of the
fibrin matrix prepared in vitro 1. Preparation of an absorbent
dressing containing the potassium 5salt of sucrose octasulfate

Usi ng thermal bonding, a nonwoven of 1805g/n2 was prepared that can be used
as an absorbent dressing in the context of autolytic cleaning by neans of
L?N?EAL(r) F superabsorbent fibers nmarketed by the conpany TOYOBOCOLTD and
of two-conponent r - ko / r aratio
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KRATON underWﬁggéﬁynép%ﬁ$w® rrg@pfg@ﬁ ﬂ%A) 2 _ergﬁﬁﬁ‘gsﬁgi Wtﬁé] d under

the name | RGAGYQBOCALIO by @Mé corffany DVGAOMASBERETY %Bﬁw"%pte@ 89 1296

- Copol y yedtdr/slyahiRingy fibéls( i X aflo P7ORe (sidrabsdrbént fib
pr opanesu fo(r?by%%ér/ % V@n b@y roxyet h?loestermof prlggpdgno?c aglrsgl

(sal ting- out 30§t ;r)ermg,l conmpany SEPPI C under the name 30
SEPI NOV(r) EMI 10'.[n5édd|t|on a hydrocolioid adhesive was prepared containing the

potassium salt of sucrose octasulfate by mixing in an MEL G-40 mixer.
The composition of this adhesive, expressed in percentage by
15  weight relative to the total weight of the adhesive, was as follows:

- Mineral oil marketed by the company Shell under the name
Ondina®917: 32.8%

- Sodium salt of carboxymethylcellulose (hydrocolloid) marketed by
the company AQUALON under the name CMC Blanose® 7H4XF: 14%

20 - Potassium salf of sucrose octasulfate marketed by the company
EUTICALS: 7.5%

- Block copolymer of poly(styrene-ethylene-butylene) (elastomer)
marketed by the company KRATON under the name KRATON® G 1654:
6%

25 - Antioxidant marketed under the name IRGANOX® 1010 by the
company CIBA SPECIALTY CHEMICALS: 0.12%

- Copolymer of salt of 2-methyl-2[(1-ox0-2-propenyf)amino]-1-
propanesulfonic acid and of 2-hydroxyethyl ester of propenoic acid
(salting-out agent) marketed by the company SEPPIC under the name

30 SEPINOV® EMT 10: 5%

- Tackifying resin marketed by the company EXXON CHEMICALS
under the name ESCOREZ® 5380: 35%.

The various constituents were added at a temperature between 100
and 110°C with stirring, so as to obtain a homogeneous mixture.,

wei ght




- Tackifying resin marketed by the conpany EXXON CHEM CALS under the nane

ESCOREZ(r) 5380: 35% The various constituents were added at a
tenperature between 100 and 110C with stirring, so as to obtain a
honbgeneous m xture. 16 More precisely, first the mneral oil, the

hydrocol | oi d, the potassiumsalt of suctfese octasulfate and the el astoner
wer e added, and then the antioxidant and the salting-out agent and finally
the tackifying resin. This adhesive was coated discontinuously in a

configuration in g %r%&&%]}ofrs?tﬁé‘h‘ﬁﬁgrqi’%lltH?eﬂ?&ﬁﬁc@ﬂ@b?’tf@ BREHm
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above. 5 fornfbf arthAshdhenwtise previdusiyrprizpared eonsavphe of each of the 2
dressi ngs descri bed above was placed, at roomtenperature, on the fibrin

15matri x. The dressings were rem)ved 24 hours after being placed, and
the fibrin matrix waa Testeof/the diessings wn the in vitre filyis malibiampdel a nore or
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for the g@”pln%n@(AQUﬁCE@J&@b(thén@bﬁﬁaeéd Th' S experiment therefore

or degradat on ofof i RorpeoR: OGN TGRS We Rerpeed i, et BShES Bo™ ¢ 1
a dressing ugahhm dianidter folotving tigbpfotaco! aestiibed bbeveé.ng. 17
After 24 hours, a 20 mm diameter sample of each of the 2
dressings described above was placed, at room temperature, on the fibrin
15  matrix.
The dressings were removed 24 hours after being placed, and the
fibrin matrix was observed visually.
It was found that a more or less pronounced hole had formed in
the fibrin matrix, under the area corresponding to the sample of the
20 dressing containing the potassium salt of sucrose octasulfate. In contrast,
the fibrin matrix remained intact for the sample of the AQUACEL® product.
This experiment therefore confirmed the effectiveness of the
potassium salt of sucrose octasulfate for degradation of fibrin matrices
and the advantage of incorporating it in a dressing usable in the context
25  of autolytic cleaning.




CLAI M5 1. A conposition conprising at |east one conmpound sel ected
fromsynthetic pol ysul fated ol i gosaccharides having 1 to 4 nonosaccharide 5
units, salts and conpl exes thereof, for use as a wound cl eani ng agent.

2. The conposition as clainmed in claim11, characterized in that the

af orement i oned conpound is sel ected frob¥synthetic polysulfated

ol i gosacchari des having 1 or 2 nonosaccharide units preferably sel ected
from pent oses and hexoses, as well as salts and conpl exes of these 10
conpounds. 3. The conposition ag gjMgmed in claiml or 2,
characterized in that the aforenentio npound is selected from the
potassium salt of sucrose octasulfate; the silver salt of sucrose

0|Ct asul zai e; 315- hi!lw ?érhaéﬁgon cophpr%%irﬁ]rh@ Ee’ayﬁmf i ébrapo@ad seRicratifiom one of
cl ai ms o 3, aracter| in tha e af prementi pned conpoungd. i

conmbi ned wit BY §t’6rp%$légag?‘ﬁe&‘gﬂ§?? rg?ﬁsﬁgwegs&fgq ‘FHHBEB cﬁ.?nc?e

accel eLati nguhite/ sang and ¢drapleses thereef, #of as@askl wourd eleaningoagentt r eat nent .
205. The conpositio S ed | -ai.m.4, a i KMt e

af orement i oned ac?i 3@33‘;?3@?65" Ct bg C&ﬁ?@'é&'&ﬁ’g?ﬁ Eﬁ%@g@ﬁ%egﬂaaqﬁ%ﬁ@
bact er i ost at aforagentisned ucompund piar tseieated gfmr@rrswtrmtﬁe,pcgvsu}@tectal ts or
conpl exes, bﬁgoia%l:ﬁaﬁtidﬁs ﬁé\ﬂﬁ@rli ?ﬁ'% orPREEARHIRRZ Qhits pPRERMMIY Seleted | ocal
anest hetics, such as in part]cular Tidocal ne; -

anti - i nf | annfiiem dientesessapd Bexasespast Welll as salipsand somplexes of these

anti i nfl ggmaigipdBnasd cycl ooxygenase-2 inhibitors; corticoids.

6. The conpositio cl ai med.in_any.one.of claj 1 C. terized
in that the afor eEPEﬂ-F'?cﬁ?@?PQ,S m%ﬁ%ﬂ@eﬁéﬂﬁl%@y @F@hchﬁ@%gqr?z%grlgﬁhgﬁi ti onal
wound cl eani tige afigatentioned compotind is setgoteick from: as cl ai med in claimé6,

characterized in g%é&aﬂ]&?%@%ﬁgggﬁgg &gégu]f%@al wound cl eani ng agent is

selected from en
- the siiver salt of sucrose octasulfate;

15 - sucralfate.

4. The composition as claimed in one of claims 1 to 3, characterized
in that the aforementioned compound is combined with one or more other
active substances for inducing or accelerating healing or that can have a
favorable role in wound treatment.

20 5. The composition as claimed in claim 4, characterized in that the
aforementioned active substance is selected from:

- bactericidal or bacteriostatic agents, such as in particular
chlorhexidine, silver salts or complexes, zinc salts or copper salts,
metronisazole, neomycin;

25 - local anesthetics, such as in particular lidocaine;

- anti-inflammatories, such as in particular nonsteroidal anti-
inflammatories and cyclooxygenase-2 inhibitors;

- corticoids.

6. The composition as claimed in any one of claims 1 to 5,

30 characterized in that the aforementioned compound is combined with one
or more additional wound cleaning agents.

7. The composition as claimed in claim 6, characterized in that the
aforementioned additional wound cleaning agent is selected from:

- enzymes; and

35 - urea.




18 8. The conposition as clainmed in any one of clains 1 to 7,
characterized in that the aforenentioned conpound is used in a
pharmaceutical fornulation, for exanple a gel, a solution, an emulsion, a
cream granules or capsules permtting application directly on the wound, 5
preferably in an anmount between 0.1 andl®0 wt.% relative to the total

wei ght of the formulation. 9. The conposition as clainmed in any one
of clains 1 to 8, characterized in that the aforenentioned conpound or a

pharmaceutical fo i ot | NG 's-'Qﬁﬁgr edr WA ghepent of a
dressing, 10 refg?SG?éfﬁﬂ]an éﬁ%&ﬁtggﬁ@ﬁuiﬁgt hgﬁgngﬁﬁ?&oﬁ@t ig conpound
rel eased in agtasizedairsthal thewatorementiongd) CQH‘(PO'S'Gdg('f, u Word .
preferably bﬁhﬁﬁﬁ&éﬁtﬁﬁﬂf@ﬁﬂllé&r@-for examplel8-gelhg sofrtes idn emutsiors;lai med in
claim9, characterized in that the afq enentuonfd d'e%ﬁ'ﬁﬁhﬂﬁaa drESS|ng
based on abs6/@sEHt IBNYISSOr Gapsules peffy BRYGAHBR QEChy PRUBFai m o,
char act erj ze@réfardbhatin tameamiount ibeveendi1 dareb S0 vk s relativeski tiie ¢oapr i si ng:
- a nonwoven_co uﬁgbgqgﬁﬁ %Hgﬁrabsorbent fibers conmbined with
thernal-bondpﬁﬂﬂii Y rface coming in contact with the wound is
covered with a di Scofhé ruompositinrerasofclaimedsin any2eng. of hdaigisplodpt Bon as
clainmed in clgai . r | | ﬁgﬁe iPARAae8RRSI ve is a
hydrocolIoidkﬁ%ﬁgéﬁggagﬁdigﬁ%ng?g?%@eg oréhéﬁ??gﬁﬁ%qgo g%ﬁlfated
ol i gosacchar ferenylation enginiged s Ikgomtadnaghyan 93?@?8 | § #i¢SaR9%nount
bﬁt ween ?;0 a”gréfﬁraﬁlyé ‘ri]ﬁ aRtdrfoimeswinatiat thetamsuntoofats é6mpbufd relelsed ve to
the weignt O;n tWo(?m% extidates iszgetween 0.001 g/l and 50 g/l, and more preferably

between 0.001 and 10 g/I.

10. The composition as claimed in claim 9, characterized in that the

aforementioned dressing is a dressing based on absorbent fibers.
15 11. The composition as claimed in claim 9, characterized in that the

aforementioned dressing is a dressing comprising:

- a nonwoven consisting of superabsorbent fibers combined with

thermal-bonding fibers whose surface coming in contact with the wound is

covered with a discontinuous layer of adhesive.
20 12. The composition as claimed in claim 11, characterized in that

the aforementioned adhesive is a hydrocolloid adhesive and in that the

aforementioned polysulfated oligosaccharide is incorporated in said

adhesive, preferably in an amount between 1 and 15 wt.%, more

preferably between 5 and 10 wt.%, relative to the weight of the adhesive.

25



