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DESCRIPTION

FIELD OF THE INVENTION

[0001] The invention relates to the use of a disinfectant composition as a catheter lock solution, wherein the composition is a
solution and (i) comprises a combination of citric acid or a physiologically acceptable salt thereof as component (A), and
poly(hexamethylenebiguanide) (PHMB) or a physiologically acceptable salt thereof as component (B), wherein components (A)
and (B) are present in an amount exhibiting a synergistic anti-microbial effect; and wherein the disinfectant composition exhibits a
synergistic activation of its bacterio-static and fungistatic activity always in the presence of organic load (protein and blood),
preferably (ii) a log reduction of staphylococcus aureus of at least 4.0 after a contact time of 5 minutes according to DIN EN
13727. The invention relates to the use of said composition for the prevention and/or reduction and/or elimination and/or
eradication of microbial contaminations and biofilm formation in catheters.

BACKGROUND ART

[0002] The effective prevention and/or the reduction and/or elimination and/or eradication of contaminations, e.g. of microbial
contaminations such as bacterial contaminations, is still a great challenge in the field of medicine and healthcare. These
contaminations may arise on the surface or inside of objects, for example of medical and healthcare products such as catheters,
in fluids used in conjunction with these products, and in humans and animals.

[0003] Commonly used disinfectants, i.e. anti-microbial agents that inhibit, reduce, eliminate and/or eradicate microbes such as
bacteria include for example alcohol solutions. However, these solutions usually have to be applied in high concentrations and,
therefore, cannot be administered other than topically.

[0004] Other disinfectants or disinfectant compositions known in the state of the art are for instance disclosed in EP 0 180 309
A1, EP 0 265 202 A2, EP 0 456 467 A2, WO 2004/093545 A1 and WO 2005/115 487 A1 and may infer alia include either citric
acid (or a salt thereof) or poly(hexamethylenebiguanide) (PHMB), which is a broad-spectrum disinfectant known in the state of the
art.

[0005] A variety of medical conditions and procedures requires the administration and/or removal of fluids to animals and
humans. Catheters provide an easy access for the short- or long-term administration of these fluids such as nutrients, drugs,
electrolytes, etc. by infusion, and further for the withdrawal of blood or the removal of urine.

[0006] Since the implantation and the removal of a catheter is a painful procedure for the patient and further, due to a possible
trauma at the area of catheter insertion, catheters, especially those which have to remain implanted for a longer period of time
(e.g. for dialysis), cannot be removed and renewed frequently.

[0007] After use, the catheter is usually flushed with a saline solution and then filled with a "catheter lock solution" containing an
agent having anti-coagulant properties following flushing which remains in the catheter during periods of non-use in order to
"lock" the catheter, i.e. to prevent blood from clotting in the inside and, to make sure that no blood backs up into the catheter.
Conventionally used catheter lock solutions are heparin containing solutions. However, besides its anti-coagulant activity heparin
has no anti-microbial activity.

[0008] Catheters, especially those implanted for a long-time use, and especially the inside of catheters, are a possible source of
contamination since a catheter may provide a direct access to a patient's blood stream. It is, therefore, necessary that the
catheter lock solution contains an additional agent displaying anti-microbial properties in an anti-microbial effective amount.
Further, since microbes can grow on the foreign surface of an implanted catheter yielding a deposit, i.e. a "biofilm" which in turn
may protect microbes within that film, especially bacteria within a deeper layer of the biofilm, it is necessary that the anti-microbial
agent is not only able to kill the free-floating microbes in solution, but also to penetrate the deposit in order to kill these
microorganisms in the deeper layers and to prevent the formation of such biofilms, respectively.

[0009] Staphylococcus aureus plays a central role in bacterial diseases and infections. It can cause a range of illnesses from
minor skin infections, such as impetigo, pimples, furuncles, carbuncles, scalded skin syndrome and abscesses, to life-threatening
diseases such as meningitis, pneumonia, endocarditis, osteomyelitis, toxic shock syndrome (TSS), and septicemia. Its incidence is
from skin, soft tissue, respiratory, bone, joint, endovascular to wound infections. It is still one of the five most common causes of
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nosocomial infections, often causing postsurgical wound infections.

[0010] Recently, there have been a myriad of reported cases of S. aureus in hospitals across the world. The pathogen has had
facilitated transportation in medical facilities mainly because of insufficient healthcare worker hygiene. The bacterium is able to
transport itself on the hands of healthcare workers who, for instance, get the bacteria from a seemingly healthy patient carrying a
strain of the pathogen and then pass it on to the next patient being cared for. Introduction of the bacterium into the bloodstream
can lead to various complications including, but not limited to, endocarditis, meningitis, and, if it is widespread, sepsis - toxins
infecting the entire body.

[0011] Fungi, e.g. Candida albicans, Candida glabrata, Candida krusei, also play a significant role in infections. Invasive
candidiasis includes candidemia, disseminated candidiasis with deep organ involvement, endocarditis and meningitis. Invasive
candidiasis has an attributable mortality of 40% to 50% and is increasingly reported in intensive care units. Candida albicans and
non-albicans strains are both responsible for infections, where empirical and targeted treatments especially need to be initially
appropriate.

[0012] In WO 00/10385, WO 2006/086250 and WO 2008/019083, catheter lock solutions containing a citrate salt as an anti-
microbial agent have been proposed as a disinfectant. These solutions may comprise further agents having anti-microbial
properties such as paraben, gentamicin or vancomycin.

[0013] A catheter lock solution comprising a combination of taurolidine, citric acid and sodium citrate is also known in the state of
the art (commonly known as Taurolock™).

[0014] In US 2009/0170947 A1, a catheter lock solution containing a combination of ethylene diamine tetraacetic acid (EDTA)
and poly(hexamethylenebiguanide) (PHMB) is disclosed.

[0015] EP 1 943 302 A2 discloses a material substrate having at least part of a surface treated with an antimicrobial compostion.
The antimicrobial composition exhibits at least a 3 log 10 CFU reduction within a period of about 30 minutes after contact with
various species of a broad spectrum of microorganisms.

[0016] US 5 576 006 A discloses complexes of antifungal or antimicrobial compounds having at least one site which is a
quaternary ammonium, amine, a mixture thereof, or the salts thereof. The complexes are useful in compositions for deodorizing
and/or preventing the growth of odor causing microbes or fungus. The compositions are particularly useful for deodorizing
footwear.

[0017] US 5 700 742 A relates to antimicrobial treatment of textile material with an oligomeric or polymeric biguanide and a strong
organic acid having a pK value below 4.5.

[0018] EP 0 707 794 A discloses a disinfectant composition containing ethyl alcohol with a concentration of not lower than 50%
by weight, chlorhexidine, and an organic acid.

[0019] US 2003/096722 A1 relates to a process of disinfecting and/or cleaning of a hard surface with a composition comprising a
biguanide antimicrobial agent, an essential oil or an active thereof and an organic acid or a salt thereof whereby immediate
and/or long lasting disinfecting benefits are provided.

[0020] US 2007/098813 A1 relates to an ophthalmic solution including 0.00001 to about 3.0 percent by weight of a peroxide
producing agent and 0.1 to 500 parts per million of a preservative.

[0021] EP 1 688 154 A1 relates to compositions, methods, devices and kits relating to the infusion of a catheter lock solution into
an indwelling catheter. The compositions, methods, devices and kits aid in diminishing the effects of microbial infection in
catheters and occlusion of the catheters. A lock solution includes citrate and a paraben. The solution preferably has a density
suitable for retention of the solution in a catheter during the lock period. Another lock solution includes citrate, a paraben and a
photo-oxidant, such as, for example, methylene blue

[0022] WO 2009/085318 A1 discloses disinfectant compositions comprising PHMB and EDTA salt(s). The disinfectant
compositions have also demonstrated activity as enhanced, fast acting catheter lock/flush solutions. They are safe for human and
medical uses and may be used as prophylactic preparations to prevent infection, or to reduce the proliferation of and/or eliminate
existing or established infections.
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[0023] There is a need for improved disinfectant compositions such as catheter lock solutions, that have advantages over
disinfectant compositions of the prior art, particularly with respect to their anti-microbial effectiveness including their ability to
penetrate or prevent biofilms, as well as a low cytotoxicity profile, in order to prevent and/or reduce and/or eliminate and/or
eradicate microbial contaminations, particularly of staphylococcus aureus. As far as catheters are concerned, there is a particular
need for catheter lock solutions that quickly exhibit their antimicrobial effect, e.g. their eradicating effect against S. aureus. The
time aspect is of particular relevance, because in certain instances the catheters need to be reused frequently, e.g. after
changing the infusion solution and the like.

[0024] It was, therefore, an object of the invention to provide disinfectant compositions capable of preventing and/or reducing
and/or eliminating and/or eradicating microbial contaminations in medical healthcare products, and particularly in catheters, which
compositions have advantages over the prior art. It was a further object of the invention to provide catheter lock solutions that
have advantages compared to catheter lock solutions of the prior art.

[0025] In particular, it was an object to find disinfectant compositions, preferably catheter lock solutions, which exhibit an anti-
microbial effect and e.g. inhibit the growth of biofilms and/or are able to penetrate biofilms in order to eradicate the microbes of
said biofilms. It was a further object to find disinfectant compositions which are at least as anti-microbially effective as disinfectant
compositions known from the prior art, but exhibit a less pronounced cytotoxicity profile.

[0026] These objects have been solved by the subject-matter of the patent claims.

SUMMARY OF THE INVENTION

[0027] The invention relates to the use of a disinfectant composition, which is a solution

1. (i) comprising a combination of components
1. (A) citric acid or a physiologically acceptable salt thereof, and
2. (B) poly(hexamethylenebiguanide) or a physiologically acceptable salt thereof;
wherein components A and B are present in an amount exhibiting a synergistic anti-microbial effect; and
2. (ii) preferably additionally exhibiting a log reduction of Staphylococcus aureus of at least 4.0 after
a contact time of 5 minutes according to DIN EN 13727;
and/for
preferably additionally inhibiting growth of bacteria and/or fungi, preferably of S. aureus and/or C. albicans

as catheter lock solution.

[0028] It has been surprisingly found that the presence of components (A) and (B) in an anti-microbial effective amount results in
a synergistic anti-microbial effect of the inventive disinfectant composition. Therefore, the disinfectant composition used in the
invention is effective for the prevention and/or reduction and/or elimination and/or eradication of microbial contaminations in
catheters (cf. example 2).

[0029] This beneficial effect is achieved in a surprisingly short period of time.

[0030] Further, it has been surprisingly found that the disinfectant composition used in the invention even exhibits a synergistic
effect against the growth of fungi such as C. albicans (example 4). This is particularly surprising as citric acid or its physiologically
acceptable salt typically do not exhibit such action.

[0031] Still further, it has been surprisingly found that the disinfectant composition used in the invention is less cytotoxic than
commonly used disinfectant compositions (cf. example 3).

DETAILED DESCRIPTION OF THE INVENTION

[0032] A first aspect of the invention relates to the use of a disinfectant composition, which is a solution

1. (i) comprising a combination of components
1. (A) citric acid or a physiologically acceptable salt thereof, and
2. (B) poly(hexamethylenebiguanide) or a physiologically acceptable salt thereof;
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wherein components (A) and (B) are present in an amount exhibiting a synergistic anti-microbial effect;
and/or
2. (ii) preferably additionally exhibiting a log reduction of staphylococcus aureus of at least 4.0 after a contact time of 5
minutes according to DIN EN 13727,
and/or
preferably additionally inhibiting growth of bacteria and/or fungi, preferably of S. aureus and/or C. albicans

as catheter lock solution.

[0033] "Poly(hexamethylenebiguanide)" (commonly abbreviated as PHMB), also known as poly(amino-propylbiguanide) (PAPB),
is a disinfectant known in the state of the art. Said term also includes physiologically acceptable salts of
poly(hexamethylenebiguanide). PHMB is for instance commercially available as poly(hexamethylenebiguanide) hydrochloride
(also known as "polyhexanide") in an aqueous solution having a concentration of polyhexanide of about 20%, i.e. having a
concentration of polyhexanide of at least 19% and at most 21%. It is for example commercialized under the names of Cosmocil™
CQ and Cosmocil™ PG by Arch Chemicals.

[0034] According to the present invention, the term "poly(hexamethylenebiguanide)" preferably refers to at least one compound
according to general formula (1) or a physiologically acceptable salt thereof as component (B) of the disinfectant composition,

NH NH

x! x?

N N° 'N
H H H

0

wherein

n is an integer of from 1 to 500, and

X! and X2 are independently of one another selected from the group consisting of

H H
\::f\/\/NHZ \@JS‘/\\/NTN‘CN ‘;\/\\/NTNHz
NH NH

(X-1), Xy, and (X-1ll).

[0035] Physiologically acceptable salts according to the present invention in general include salts with physiologically acceptable
acids as well as salts with physiologically acceptable bases. Physiologically acceptable salts according to the present invention
are preferably watersoluble physiologically acceptable salts.

[0036] Those skilled in the art understand that citric acid is acidic in nature. Citric acid may form physiologically acceptable salts.
Examples of such salts may include but are not limited to alkali metal salts, for example lithium, sodium or potassium salts, earth
alkali metal salts, for example calcium or magnesium salts or salts with ammonia or amines such as alkyl amines. Since citric acid
is a trivalent organic acid, a person skilled in the art understands that citric acid may form trivalent physiologically acceptable
salts, i.e. salts with up to three cations as it is the case for alkali metal salts of citric acid. For example, a sodium salt of citric acid
comprises monosodium citrate, disodium citrate and trisodium citrate. Citric acid may also form salts with divalent cations such as
earth alkali metal salts, for example with calcium ions. In this case two molecules of deprotonated citric acid and three calcium ions
may form a calcium salt of citric acid. Mixed salts of citric acid, i.e. salts with at least two different cations such as, for example a
disodium monopotassium salt of citric acid are also within the scope of the present invention. Trialkali metal salts, in particular
trisodium and tripotassium salts of citric acid are the most preferred salts.

[0037] Those skilled in the art further understand that certain basic compounds such as poly(hexa-methylenebiguanide)
including compounds according to general formula (I) may also form physiologically acceptable salts, e.g. acid addition salts. For
example, the imino-nitrogen atoms may form salts with strong acids, while other functional groups of PHMB including compounds
according to general formula (l) such as amino groups may also form salts with weaker acids. Examples of suitable acids for salt
formation are organic and inorganic acids and include but are not limited to hydrochloride acid, hydrobromide acid, sulfuric acid,
phosphoric acid, boric acid, sulfonic acid, tartaric acid, acetic acid, propionic acid, citric acid, oxalic acid, malonic acid, salicylic
acid, malic acid, fumaric acid, succinic acid, ascorbic acid, maleic acid, gluconic acid, lactic acid, methanesulfonic acid and other
mineral and carboxylic acids well known to those skilled in the art. Methods for obtaining salts are also well known to those skilled
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in the art. Most preferred physiologically acceptable acid addition salts are hydrochlorides and citrates.

[0038] According to the present invention, the symbol

used in conjunction with general formula (1) refers to the connectivity of a specific residue or radical to general formula (I).

[0039] Both component (A) and component (B) of the disinfectant composition used in the invention may also form solvates such
as hydrates, which are also within the scope of the present invention.

[0040] The disinfectant composition used in the invention is a solution.
[0041] A solution used according to the present invention is preferably an aqueous, an alcohol or a saline solution.

[0042] Most preferably, the disinfectant composition used in the invention is an aqueous solution. Accordingly, the disinfectant
composition is a solution and said solution contains components (A) and (B).

[0043] Preferably, the disinfectant composition used in the invention is a solution that contains component (A) in an amount of
0.1 wt.-% to 15 wt.-%, more preferably in an amount of 0.5 wt.-% to 10 wt.-%, still more preferably in an amount of 1 wt.-% to 8 wt.-
%, even more preferably in an amount of 2 wt.-% to 6 wt.-%, particularly in an amount of 3 wt.-% to 5 wt.-% as described for
sodium citrate 4% concordant with USP monograph "Anticoagulant Sodium Citrate Solution”.

[0044] In another preferred embodiment of the present invention, the disinfectant composition is a solution that contains
component (A) in an amount of at most 15 wt.-%, preferably of at most 12 wt.-%, more preferably of at most 10 wt.-%, still more
preferably of at most 8 wt.-%, even more preferably of at most 6 wt.-%, in particular of at most 5 wt.-%, and most preferred of at
most 4.5 wt.-%, in each case relative to the total weight of the solution.

[0045] In still another preferred embodiment, the disinfectant composition is a solution that contains component (A) in an amount
of 2.922.5 wt.-%, preferably of 2.9+2.0 wt.-%, more preferably of 2.9+1.5 wt.-%, still more preferably of 2.9+1.0 wt.-%, even more
preferably of 2.9£0.5 wt.-%, in particular of 2.9+0.2 wt.-%, and most preferred of 2.9£0.1 wt.-%, in each case relative to the total
weight of the solution.

[0046] In yet another preferred embodiment, the disinfectant composition is a solution that contains component (A) in an amount
of 3.9£3.5 wt.-%, preferably of 3.9+3.0 wt.-%, more preferably of 3.9+2.5 wt.-%, still more preferably of 3.9+2.0 wt.-%, even more
preferably of 3.9£1.5 wt.-%, in particular of 3.9£1.0 wt.-%, and most preferred of 3.9+£0.5 wt.-%, in each case relative to the total
weight of the solution.

[0047] In a further preferred embodiment, the disinfectant composition is a solution and contains component (A) in an amount of
3.413.0 wt.-%, preferably of 3.4+2.5 wt.-%, more preferably of 3.4£2.0 wt.-%, still more preferably of 3.4£1.5 wt.-%, even more
preferably of 3.4£1.0 wt.-%, in particular of 3.4+0.7 wt.-%, and most preferred of 3.4+0.5 wt.-%, in each case relative to the total
weight of the solution.

[0048] Higher concentrations of component (A) are also possible, particularly when the disinfectant composition to be used in the
invention is provided as a concentrate that is to be diluted prior to use. In this regard, concentrations of component (A) of up to
40 wt.-%, preferably 30£25 wt.-%, 30+20 wt.-%, 30+£15 wt.-%, 3010 wt.-%, 3045 wt.-%; 25220 wt.-%, 25415 wt.-%, 25+10 wt.-%,
2515 wt.-%; 20115 wt.-%, 20+10 wt.-%, 2045 wt.-%; 15+10 wt.-% or 15110 wt.-% are preferred.

[0049] Preferably, component (B) of the disinfectant composition used in the invention is at least one compound according to
general formula (1) or a physiologically acceptable salt thereof.

[0050] In a preferred embodiment, component (B) has an average molecular weight M, of at least 500 g/mol, preferably of at

least 1 000 g/mol, more preferably of at least 1 500 g/mol, particularly of at least 2 000 g/mol, even more particularly of at least 2
500 g/mol.

[0051] In another preferred embodiment, component (B), has an average molecular weight My, of at most 100 000 g/mol,

preferably of at most 50 000 g/mol, more preferably of at most 15 000 g/mol, particularly of at most 10 000 g/mol, even more
particularly of at most 5 000 g/mol.
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[0052] In yet another preferred embodiment, component (B), has a weight average molecular weight My, in the range of 500

g/mol to 50 000 g/mol, preferably in the range of 1 000 g/mol to 30.000 g/mol, more preferably in the range of 1 500 g/mol to

10.000 g/mol, even more preferably in the range of 2 000 g/mol to 5.000 g/mol.

[0053] Preferably, the integer n according to general formula (I) is in the range of from 1 to 500, preferably 2 to 400, more
preferably, 3 to 300, still more preferably 4 to 200, even more preferably 5 to 100, particularly 6 to 50, more particularly 7 to 30,

still more particularly 8 to 20, and even more particularly 9 to 15.

[0054] In another preferred embodiment, al least one of x! and X2, preferably both X! and X2, according to general formula (1)

denote(s) radical (X-I).

[0055] In yet another preferred embodiment, al least one of X! and X2, preferably both X! and X2, according to general formula

(I) denote(s) radical (X-II).

[0056] In still another preferred embodiment, al least one of X! and X2, preferably both X! and X2, according to general formula

() denote(s) radical (X-IIl).

[0057] In a preferred embodiment of the present invention, the disinfectant composition contains at least one of the following
compounds according to general formula () as a component (B) or a physiologically acceptable salt thereof:

NH NH
HoN
N

(8-2)
NG NTNTN Y CN
NH NH

n
(B-3)
NH NH
H H
HoN Ay NNy
H H H I,
n
(B-4)
NH NH "
HN N_NH,
N7 N7 N
H OHH m
n
(B-5)
NH NH
H H H
Ha N N)LNJ\H%\/\/N “oN
NH H H NH
n
(B-6)

wherein the parameter n has in each case of (B-1) to (B-6) independently of one another one of the aforementioned meanings.
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[0058] Most preferred compounds as component (B) of the composition to be used in the invention are compounds (B-1), (B-2)
and (B-3), or physiologically acceptable salts thereof.

[0059] Preferably, the disinfectant composition is a solution and contains component (B) in an amount of 0.000001 wt.-% to 0.10
wt.-%, more preferably in an amount of 0.00001 wt.-% to 0.08 wt.-%, still more preferably in an amount of 0.0001 wt.-% to 0.07
wt.-%, even more preferably in an amount of 0.001 wt.-% to 0.05 wt.-%, particularly in an amount of 0.002 wt.-% to 0.04 wt.-%,
and more particularly in an amount of 0.004 wt.-% to 0.02 wt.-%, in each case relative to the total weight of the solution.

[0060] In another preferred embodiment, the disinfectant composition is a solution and contains component (B) in an amount of
at most 0.10 wt.-%, preferably of at most 0.08 wt.-%, more preferably of at most 0.06 wt.-%, still more preferably of at most 0.04
wt.-%, even more preferably of at most 0.01 wt.-%, in each case relative to the total weight of the solution.

[0061] In still another preferred embodiment, the disinfectant composition is a solution and contains component (B) in an amount
of 0.050+0.045 wt.-%, preferably of 0.050+0.040 wt.-%, more preferably of 0.050+0.035 wt.-%, still more preferably of
0.050+0.030 wt.-%, even more preferably of 0.050+0.025 wt.-%, in particular of 0.0504£0.020 wt.-%, and most preferred of
0.050+0.015 wt.-%, in each case relative to the total weight of the solution.

[0062] In yet another preferred embodiment, the disinfectant composition is a solution and contains component (B) in an amount
of 0.010+0.008 wt.-%, preferably of 0.010+0.007 wt.-%, more preferably of 0.010+0.006 wt.-%, still more preferably of
0.010+0.005 wt.-%, even more preferably of 0.010+0.004 wt.-%, in particular of 0.010£0.003 wt.-%, and most preferred of
0.01040.002 wt.-%, in each case relative to the total weight of the solution.

[0063] In a further preferred embodiment, the disinfectant composition is a solution and contains component (B) in an amount of
0.030+0.029 wt.-%, preferably of 0.03040.028 wt.-%, more preferably of 0.030+0.027 wt.-%, still more preferably of 0.030+0.026
wt.-%, even more preferably of 0.030£0.025 wt.-%, in particular of 0.030+0.024 wt.-%, and most preferred of 0.030t0.023 wt.-%,
in each case relative to the total weight of the solution.

[0064] However, the disinfectant composition may contain component (B) in higher concentrations, e.g. 0.5+0.3 wt.-%; 1.0+0.6
wt.-%, 1.0£0.3 wt.-%; 1.5+£0.9 wt.-%, 1.5+0.6 wt.-%, 1.5+0.3 wt.-%; 2.0+1.2 wt.-%, 2.0£0.9 wt.-%, 2.0£0.6 wt.-%, 2.0+0.3 wt.-%;
2.5£1.5 wt.-%, 2.5¢1.2 wt.-%, 2.520.9 wt.-%, 2.5+0.6 wt.-%, 2.5+0.3 wt.-%; 3.0+£1.8 wt.-%, 3.0+1.5 wt.-%, 3.0+£1.2 wt.-%, 3.0+£0.9
wt.-%, 3.0£0.6 wt.-%, 3.0+0.3 wt.-%; 3.5+2.1 wt.-%, 3.5+1.8 wt.-%, 3.5+1.5 wt.-%, 3.5£1.2 wt.-%, 3.5£0.9 wt.-%, 3.5+0.6 wt.-%,
3.5£0.3 wt.-%; 4.01£2.4 wt.-%, 4.0£2.1 wt.-%, 4.0+1.8 wt.-%, 4.0+£1.5 wt.-%, 4.0+1.2 wt.-%, 4.0£0.9 wt.-%, 4.04£0.6 wt.-%, 4.0+0.3
wt.-%; 4.5+2.7 Wt.-%, 4.5+2.4 wt.-%, 4.5+2.1 wt.-%, 4.5+1.8 wt.-%, 4.5+1.5 wt.-%, 4.5£1.2 wt.-%, 4.5£0.9 wt.-%, 4.5+0.6 wt.-%,
4.51+0.3 wt.-%; 5.043.0 wt.-%, 5.0+2.7 wt.-%, 5.0+2.4 wt.-%, 5.0£2.1 wt.-%, 5.0£1.8 wt.-%, 5.0+1.5 wt.-%, 5.0+1.2 wt.-%, 5.0£0.9
wt.-%, 5.04£0.6 wt.-%, or 5.0£0.3 wt.-%.

[0065] Higher concentrations of component (B) are relevant e.g. when the disinfectant composition used according to the
invention is provided as a concentrate that is to be diluted prior to use. In this regard, concentrations of component (B) of up to
40 wt.-%, preferably 3025 wt.-%, 30+20 wt.-%, 30£15 wt.-%, 30+10 wt.%, 30+5 wt.-%; 25120 wt.-%, 25215 wt.-%, 25210 wt.-%,
2515 wt.-%; 20115 wt.-%, 20+10 wt.-%, 2045 wt.-%; 15+10 wt.-% or 15110 wt.-% are preferred.

[0066] Preferably, the relative weight content of component (A) is greater than of component (B).

[0067] Preferably, the relative weight ratio of component (A) to component (B) is within the range of from 1000:1 to 40:1, more
preferably from 750:1 to 100:1, more preferably 600:1 to 150:1, yet more preferably from 500:1 to 200:1, most preferably 450:1
to 250:1 and in particular from 400:1 to 290:1.

[0068] Further preferred ranges of the relative weight ratio of component (A) to component (B) are: 900+100:1, 900+75:1,
9004£50:1, 900+25:1, 850+100:1, 850475:1, 850+50:1, 850+25:1, 800+100:1, 800+75:1, 800+50:1, 800+25:1, 750+100:1,
750£75:1, 750+50:1, 750+25:1, 700+£100:1, 700475:1, 700+50:1, 700+25:1, 650+£100:1, 650+75:1, 650+50:1, 650+25:1,
600t100:1, 600+75:1, 600+£50:1, 600+25:1, 550+100:1, 550+£75:1, 5504+50:1, 550425:1, 500+100:1, 500£75:1, 500+50:1,
500425:1, 450+100:1, 450+75:1, 450+50:1, 450425:1, 400+£100:1, 400+75:1, 400+50:1, 4004+25:1, 350+100:1, 350+75:1,
350+50:1, 350425:1, 300+100:1, 300+75:1, 300+50:1, 300425:1, 250+100:1, 250+75:1, 250+50:1, 250425:1, 200+£100:1,
200+75:1, 200+50:1, 200+25:1, 150+£100:1, 150475:1, 1504+50:1, 150+25:1, 100+100:1, 100£75:1, 100+50:1, 100+25:1,
50450:1, or 50+25:1.

[0069] In a preferred embodiment, the relative weight ratio of component (A) to component (B) is within the range of from
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300+150:1, more preferably from 300+125:1, more preferably 300+75:1, yet more preferably 300£50:1, most preferably
300425:1, and in particular 300+10:1.

[0070] In another preferred embodiment, the relative weight ratio of component (A) to component (B) is within the range of from
350+325:1, from 350+300:1, from 350+£275:1, from 350+250:1, from 350+225:1, from 350+£200:1, or from 350+175:1, more
preferably from 350+150:1, more preferably 350+125:1, yet more preferably 350+100:1, most preferably 350+75:1, and in
particular 350£50:1.

[0071] In yet another preferred embodiment, the relative weight ratio of component (A) to component (B) is within the range of
from 390+150:1, more preferably from 390+125:1, more preferably 390£75:1, yet more preferably 390+50:1, most preferably
390425:1, and in particular 390+10:1.

[0072] Preferably, the relative molar ratio of component (A) to component (B) is within the range of from 1:40 to 40:1, more
preferably from 1:30 to 30:1, more preferably from 1:20 to 20:1, still more preferably from 15:1 to 1:15, yet more preferably from
10:1 to 1:10, most preferably from 6:1 to 1:6, and in particular from 3:1 to 1:3.

[0073] The disinfectant effect of the composition used according to the invention generally increases with the concentration of
components (A) and (B). The higher their concentration, however, the higher is the risk for undesired effects such as cytotoxicity.
Thus, the concentration and relative weight ratio of components (A) and (B) is advantageously chosen so that at optimized
desired disinfectant activity undesired effects are minimized.

[0074] In a preferred embodiment the invention relates to the use of a disinfectant composition comprising a combination of
components

1. (A) citric acid or a physiologically acceptable salt thereof, and
2. (B)poly(hexamethylenebiguanide) (PHMB) or a physiologically acceptable salt thereof.

[0075] In a preferred embodiment the invention relates to the use of a disinfectant composition comprising a combination of
components

1. (A) citric acid or trisodium citrate, preferably citric acid mixed with a caustic alkali metal solution to a physiologically
acceptable pH of 2 - 8, preferably 3 - 7, more preferably between 4 and 5, preferably in an amount of 1 wt.-% to 8 wt.-%,
more preferably in an amount of 2 wt.-% to 6 wt.-%, and

2. (B) poly(hexamethylenebiguanide) (PHMB) or a physiologically acceptable salt thereof, preferably a compound according to
general formula (1) or a physiologically acceptable salt thereof, preferably in an amount of 0.001 wt.-% to 0.05 wt.-%, more
preferably in an amount of 0.002 wt.-% to 0.04 wt.-%.

[0076] In another preferred embodiment the invention relates to the use of a disinfectant composition exhibiting a log reduction
of staphylococcus aureus of at least 4.0, more preferably at least 4.2, still more preferably at least 4.4, yet more preferably at
least 4.6, most preferably at least 4.8, and in particular at least 5.0, in each case after a contact time of 5 minutes with the 100%
use dilution in the presence of protein and blood according to DIN EN 13727.

[0077] According to the invention, components (A) and (B) are present in an amount exhibiting a synergistic anti-microbial effect,
preferably with respect to growth inhibition of bacteria and/or fungi.

[0078] Preferably, due to said synergistic effect of components (A) and (B), the disinfectant composition used in the invention
exhibits a log reduction of bacteria like staphylococcus aureus of at least 4.0 after a contact time of 5 minutes according to DIN EN
13727 with organic load and a growth inhibition of yeast and/or fungi like candida albicans.

[0079] DIN EN 13727 is concerned with a quantitative suspension test for the evaluation of bactericidial activity of chemical
disinfectants for instruments used in the medical area. Preferably, the log reduction is determined according to DIN EN 13727 in
the German version of 2003 (EN 13727:2003), more preferably according to the experimental section. The strain of
staphylococcus aureus is preferably deposited under no. 799 at DSM.

[0080] Comparable products on the market showed less than 1 log reduction in the same test. Other comparable products
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showed comparable bacterial reduction rates but higher cytotoxic effects.

[0081] Synergism in general describes a situation where different entities cooperate advantageously for a final outcome. This
means that the whole is greater than the sum of the individual parts (super additive effect). For the purpose of the specification, a
synergistic effect shall encompass any super additive effect. A skilled person is aware of suitable methods to determine such
effect, e.g. by means of isobologram analysis.

[0082] In yet another preferred embodiment the invention relates to a disinfectant composition inhibiting growth of bacteria
and/or fungi, preferably of S. aureus and/or C. albicans. The growth inhibition is preferably determined in an agar-diffusion test,
more preferably in accordance with the conditions of example 4. Preferably, the antifungal effect is determined in accordance with
DIN EN 14561 or DIN EN 14562.

[0083] According to the present invention the term "microbial” refers to microorganisms such as bacterial and fungal organisms.
Accordingly, the term "anti-microbial" refers to any agent, compound or any material that is capable of eradicating any of these
microorganisms or at least inhibiting the growth of any of these microorganisms. Preferably, the term "anti-microbial" refers to a
composition that kills (microbicidal) or inhibits the growth (microbistatic) of microorganisms such as bacteria, fungi, and/or
protozoans and may optionally also destroy viruses.

[0084] The disinfectant composition used in the invention is a solution that has both a physiologically acceptable pH value as well
as a pH value that is effective for the prevention and/or reduction and/or elimination and/or eradication of microbial
contaminations and an acceptable low cytotoxic effect.

[0085] In a preferred embodiment, however, the disinfectant composition used in the invention is a solution that preferably
contains a further acidifying agent, particularly if trisodiumcitrate is used, or a caustic agent if citric acid is used as precursor,
preferably an organic or inorganic acid, more preferably selected from the group consisting of boric acid, phosphoric acid, sulfuric
acid, hydrochloric acid and hydrobromic acid respectively alkaline solutions of alkaline or earth alkaline metal salts. The most
preferred acidifying agent is hydrochloric acid, the most preferred alkaline solution is NaOHaq in an amount that the preferred pH

of 5is achieved.

[0086] According to the invention the term "contamination" refers to microbial contaminations in solution as well as in deposits
such as in biofilms. Such contaminations may e.g. induce microbial infections in humans and/or animals.

[0087] In a preferred embodiment the disinfectant composition used in the invention is a solution that has a pH value < 7, more
preferably < 6.5, still more preferably < 6.0, particularly < 5.0.

[0088] In another preferred embodiment the disinfectant composition used in the invention is a solution that has a pH value in the
range of < 8 to = 3.5, more preferably < 7.5 to 2 5.0, still more preferably £7.5t0 =2 7.0.

[0089] In yet another preferred embodiment, the disinfectant composition used in the invention is a solution that has a pH value
which is within the range of 5.0+2.0, more preferably 5.0+1.0, still more preferably 5.0+0.5.

[0090] In a preferred embodiment, the disinfectant composition comprises alkali metal ions, preferably sodium ions, preferably
sodium ions from a physiologically acceptable salt of citric acid as component (A). Preferably, the disinfectant composition used in
the invention is a solution that has a concentration of alkali metal ions, preferably sodium ions, within the range of from 20 to 800
mM, more preferably from 40 to 500 mM, still more preferably from 50 to 400 mM, and in particular from 100 to 250 mM. In
another preferred embodiment, the inventive disinfectant composition is a solution and does not contain any other alkali metal
ions than sodium ions. In another preferred embodiment, however, the disinfectant composition is a solution and does not contain
any alkali metal ions at all.

[0091] In another embodiment of the present invention the disinfectant composition comprises also earth alkali metal ions,
preferably calcium ions, preferably calcium ions from a physiologically acceptable salt of citric acid as component (A), more
preferably calcium ions from calcium citrate. In another preferred embodiment, the disinfectant composition is a solution and does
not contain any other earth alkali metal ions than calcium ions. In another preferred embodiment, however, the disinfectant
composition is a solution and does not contain any earth alkali metal ions at all.

[0092] In addition to its anti-microbial properties, the disinfectant composition used in the invention preferably exhibits also anti-
coagulant properties.
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[0093] The disinfectant composition in solution has anti-microbial, preferably anti-bacterial properties and is preferably effective
against a wide spectrum of microorganisms, preferably bacteria, including but not limited to Red. S. aureus, Red. E. hirae and
Red. P. aeruginosa. Preferably, both components A and B display such an anti-bacterial activity.

[0094] In a preferred embodiment, the disinfectant composition in solution may comprise further agents having anti-microbial
and/or anti-coagulant properties, such as heparin, methylenblue and usually for conservation purposes used substances like
papabenes (e.g. methylparabene, ethylparapene, propylparabene, etc.).

[0095] In another preferred embodiment, the disinfectant composition is a solution and does not comprise any further agents
having anti-microbial and/or anti-coagulant properties.

[0096] The osmolality should be within the range of the osmolality of human blood between 800 and 200 mOsmol/kg, preferably
at 270 to 330 mOsmol/kg, more preferably at 280 to 320 mOsmol/kg, yet more preferably at 290 to 310 mOsmol/kg. If
components (A) and (B) do not per se provide for a sufficient osmolarity, the required value may be adjusted by means of sitable
additives known to the skilled artisan, e.g. NaCl.

[0097] In case the disinfectant composition is a solution, the total volume of the solution is not particularly limited. Typical
volumes range from 1 or 2 mL to several liters such as 1 or 2 liters. A preferred total volume is 1-10 mL £ 5%, most preferred is 1-
3 mL £ 5%.

[0098] Preferably, the disinfectant composition is provided in a sterile form and may be packaged in any fashion. In case the
inventive disinfectant composition is a solution, the composition is preferably packaged in the form of ampoules. In this case, said
solution has a volume that allows it being applied immediately, i.e. to be ready-to-use. Sterilization and packaging techniques are
known to a person skilled in the art. In another form the solution is preferably diluted with an appropriate amount of at least one
carrier, preferably water.

[0099] The disinfectant composition used in the invention is used for the prevention and/or reduction and/or elimination and/or
eradication of microbial, preferably bacterial, contaminations in catheters. In this regard, the term "contamination" encompasses
any undesired material of biological origin.

[0100] The invention, therefore, relates to the use of the disinfectant composition for the prevention and/or reduction and/or
elimination and/or eradication of microbial, preferably bacterial and/or fungal, contaminations in catheters.

[0101] The disinfectant composition is a catheter lock solution, i.e. is adapted for that purpose.

[0102] Accordingly, the disinfectant composition in solution is customized for being used as a catheter lock solution in catheters
for the prevention and/or reduction and/or elimination and/or eradication of microbial, preferably bacterial and/or fungal,
contaminations, in catheters.

[0103] The catheter lock solution may be provided in form of a concentrate or as a ready-to-use product. When the catheter lock
solution is provided as a concentrate, it is to be diluted prior to use by addition of a suitable solvent, preferably water for injection
purposes or an aqueous solution.

[0104] In a particularly preferred embodiment, the concentrated catheter lock solution contains the active ingredients, i.e.
components (A) and (B), in the following concentrations:

Component (A) F x2.856+Y g/1000mL
Component (B) (added in form of a pre-solution, 20% w/w) F x0.05+Y g/1000mL,
wherein

¢ the pH value of the solution is adjusted to 5.0+0.3 by addition of a suitable base, preferably aqueous NaOH,;

e F is a factor, preferably within the range of from 1 to 20, more preferably 2 to 18, still more preferably 5 to 15, most
preferably 8 to 12 and in particular about 10; and

e Y is a margin for the value in [g/1000mL], preferably 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10% or 5%.

[0105] The concentrate may be diluted prior to use by addition of a suitable solvent or solvent mixture, preferably water for

10
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injection purposes, thereby yielding a useful catheter lock solution that can be applied. Preferably, the concentrate is diluted by a
ratio of from 1:2 to 1:10, more preferably 1:3 to 1:8, most preferably 1:3 to 1:5 and in particular about 1:4.

[0106] If necessary, however, the concentrate may be used as catheter lock solution without any prior dilution (ready-to-use).

[0107] A third aspect of the invention, therefore, relates to the use of a catheter lock solution comprising the disinfectant
composition for the prevention and/or reduction and/or elimination and/or eradication of microbial, preferably bacterial and/or
fungal, contaminations, in catheters.

[0108] A further aspect of the invention relates to a method of disinfecting and/or cleaning of catheters comprising the step of
contacting a catheter with a catheter lock solution comprising the disinfectant composition.

[0109] Preferably, the method of disinfecting and/or cleaning of catheters comprises the steps of

1. a) contacting a catheter with a catheter lock solution comprising the disinfectant composition;

2. b) holding the catheter lock solution within at least one lumen of the catheter for a period of time, preferably for at least 1 h;
and

3. c) removing the catheter lock solution from the lumen of the catheter.

[0110] The catheter lock solution can be used in any kinds of catheters known in the state of the art including but not limited to
catheters for short-term and long-term use such as indwelling catheters, catheters for intravenous therapy, central venous
catheters, catheters that are inserted peripherically, urinary catheters, hemodialysis catheters and peritoneal catheters. These
catheters may comprise one or more lumen, i.e. may be for instance one- and dual-lumen catheters.

[0111] The following example further illustrates the invention but is not to be construed as limiting its scope.

Example 1 - Manufacturing

[0112] Disinfectant composition in a batch solution (1000 mL) (raw material solution) according to Table 1:
Table 1

no. components amount

1 Citric acid *1 HyO (component (A)) 28.56 g

2 water 400 g

3 polyhexanid solution (20%, Cosmocil™ PG)) (component (B)) 05¢

4 40% NaOHaq (alkalic agent) app.65g(ad pH5.0 £0.3)
5 water add to 1000 g

[0113] Another manufacturing method is described in Table 2:

Table 2

no. components amount

1 trisodium citrate *2 HoO (component (A)) 390¢g

2 water 800 ¢

3 polyhexanid solution (20%, Cosmocil™ PG)) (component (B)) 05¢g

4 hydrochloric acid (acidifying agent) ca.145g (pH5.0+0.3)
5 water add to 1000 mL

Preparation of the raw material solution according to Table 2:

11
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[0114] A mixing tank is filled with an amount of water (800 g) sufficient for injections (no. 2 in Table 1). 39.0 g trisodium citrate 2
HoO as component (A)), 0.5 g of a polyhexanid solution (20%, Cosmocil™ PG) and ca. 145 g of hydrochloric acid are added to
the water (no. 1,3, and 4 in Table 1). The mixture is agitated until all components are completely dissolved. The tank is filled to
the final volume of 1000 mL with water for injections and the mixture is agitated again. The solution is then filtered through a 0.45
pum polyethylene filter and filled into 2-mL ampoules. All pre-cleaned lines, filter and filing machines are flushed with the solution
prior to filling of the ampoules.

In-process controls

[0115] The pH value of the bulk solution is measured. A filter integrity test is performed before and after filling. The first and the
last filled units of each batch (2 mL-ampoules) are withdrawn for bioburden testing (see below). The fill volume of each ampoule is
checked by weight control of filled ampoules at defined intervals, wherein the following limits apply: fill volume 2 mL + 5%. At
specified time intervals, some units are withdrawn and tested for possible leaks and visual particulate matter.

Sterilization

[0116] All filled units (2 mL-ampoules) are sterilized within a validated steam-sterilization process.

Product specification

[0117] Disinfectant composition in solution (2mL * 5%) containing 4 wt.-% citrate and 0.01 wt.-% PHMB (Table 3):
Table 3

components amount
citric acid (component (A)) 228.56 mg/mL
PHMB (component (B)) 0.1 g/kg

[0118] The amount of PHMB is measured by UV absorption at the maximum value of the raw material batch solution (measured in
4 wt.-% citrate diluted with water (1:10)).

[0119] The pH value of the solution is in the range of 4.8 to 5.2 (measured according to Ph.Eur. 2.2.2).

[0120] The solution is clear (measured according to Ph.Eur. 2.2.1 or 11.03.012), essentially free of visible particles (measured
according to Ph.Eur. 2.9.20).

Example 2 - quantitative suspension tests (according to DIN EN 13727)

[0121] A quantitative suspension test in order to evaluate the anti-microbial activity of the inventive disinfectant composition as
well as comparative disinfectants containing only one of the components (A) and (B) for instruments and products used in the
medical and healthcare area such as catheters were performed according to DIN EN 13727.

[0122] A suspension of microorganisms (here: S. aureus (staphylococcus aureus) as test strain) containing 0.3% albumin + 0.3%
sheep erythrocytes is added to each one of three solutions (81, S2 and S3) or diluted solutions of $1-83, i.e. solutions $1-83 with
a test concentration of 50% and 25%, respectively, for a certain contact period.

$1 (Solution 1): disinfectant composition according to the present invention comprising trisodium citrate (4 wt.-
%) as component (A) and PHMB (0.04 wt.-%) as component (B) (100%)

$2 (Solution 2): disinfectant comprising PHMB (0.04 wt.-%) (component (B) only) (100%)
S$3 (Solution 3): disinfectant comprising trisodium citrate (4 wt.-%) (as component (A) only) (100%)

12
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[0123] Samples of each (diluted) solution $1-83 (now mixed with the test strain) are taken at specific contact times (5, 15 and 30
min) and the bacterial activity of each sample is determined by serially diluting the samples and plating the samples to assess the
log reduction of the bacteria in each sample.

[0124] Table 4 shows a summary of the log reductions of the quantitative suspension tests for diluted solutions of $1-S3
according to DIN EN 13727 (Target: 5 log reductions).

Table 4
Contact time [min] S$1 (50%)* S$1 (25%)* $2 (50%)* S2 (25%)* 83 (50%)* 83 (25%)*
5 >5.49 5.07 272 247 <1.00 <1.00
15 >5.49 >5.49 >5.49 >5.49 <1.00 <1.00
30 >5.49 >5.49 >5.49 >5.49 <1.00 <1.00
*50% = 50% test concentration
*25% = 25% test concentration

Example 3 - cytotoxicity test (according to EN ISO 10993-5)

[0125] A cytotoxicity evaluation test in order to evaluate the cytotoxicity of the inventive disinfectant composition as well as a
comparative disinfectant containing only component (A) as well as a commercially available Taurolock™ solution for instruments
and products used in the medical and healthcare area such as catheters according to EN ISO 10993-5 was performed.

Table 5

25% of $1 diluted with citric acid 4% [% test 50.00% {16.67% {5.56% {1.85% {0.62% }{0.21%
concentration]

Inhibition of proliferation [%] 100 100 69 24 6 2

$3 [% test concentration] 50.00% §16.67% {5.56% {1.85% {0.62% }{0.21%
Inhibition of proliferation [%] 100 100 55 13 4 0
Taurolock™ [% test concentration] 21.00% §7.00% {2.33% {0.78% {0.26% 30.09%
Inhibition of proliferation [%] 100 100 100 100 100 63

[0126] The above experimental data demonstrate that the compositions according to the invention

o exhibit a far stronger antimicrobial effect than comparative compositions only containing citric acid or physiologically

acceptable salts thereof, such as commercial products Duralock® and Citralock®; and
o exhibit a substantially lower cytotoxicity than comparative compositions containing combinations of citric acid with other

known disinfectants, such as taurolidine (e.g., commercial product Taurolock®).

[0127] EN ISO 10993-5 describes test methods for determining cytotoxicity of medicinal products. Culture cells are incubated
either a) with extracts of a medicinal product or b) in contact with a medicinal product. According to the invention, the test is
preferably performed according to EN ISO 10993-5 in the German version 1999.

Example 4 - Bacteriostatic and levurostatic activity

[0128] A comparison of the growth inhibition was performed in a agar-diffusion test with 1 mL of an 1:50 dilluted 24h culture of
the test organisms Candida albicans ATCC 10231 and Staphylococcus aureus ATCC 6538 plated on the surface of an agar
plate.

13
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[0129] 4 holes each with a diameter of 8 mm where punched out of the agar plate and filled with 0.1 mL of the test solution. After
a waiting time of 3 hours the agar-plates where breed at 36°C over night.

[0130] The resulting zone of inhibition was measured in mm:

Table 6
PHMB 0,01% (25% of S2 diluted {Na-Citrate 4% (100% S3): Intralock with 0,01% PHMB (25% of
with water): Zone of inhibitionin  {Zone of inhibition in mm S1 diluted with S3): Zone of
mm inhibition in mm
S. aureus 14/12 22/15 24/19.6
C. albicans 16.4 /17 0/0 22/20.5

[0131] Each value was calculated by the median of 4 values 2 times.

[0132] The above experimental data demonstrate that Na-Citrate as such does not have any effect against C. albicans, while in
combination with PHMB there is a surprising synergistic effect. Thus, it appears that the antifungal effect of PHMB can be
enhanced by the presence of citric acids and its salts, respectively.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.

Patent documents cited in the description

o EPDIS0308AT [R004]

o WO200409354541 [0004]
o WOZO0E1154087A1 [0004]
o WOO010385A [8013)

o WO20080190034 FR042]
o USZ0000170947A1 F0014]
o EP1045302A2 [H015]

o USHE7H008A FR018]

o USS700742A 108171

o EPGTOVTO4A [B018]

o USZOO300872¢A1 [8018]
o UISZ{07008813A1 I0020]

14



DK/EP 2503883 T3

1

PATENTIKRAYV

1. Anvendelse af en sammenseetning af desinficerende midler, hvilken er en oplgs-
ning og hvilken omfatter en kombination af bestanddele

(A) citronsyre eller et fysiologisk acceptabelt salt deraf, og

5 (B) poly(hexamethylenbiguanid) eller et fysiologisk acceptabelt salt deraf;

hvor bestanddele (A) og (B) er til stede i en maengde, der udviser en synergistisk an-
timikrobiel virkning;

som en kateter-18s-oplgsning.

2. Anvendelse ifglge krav 1, hvor bestanddel (B) er en forbindelse ifalge generelle

10 formel (I) eller et fysiologisk acceptabelt salt deraf

NH NH

x! N)LNJLN X2
H H H

n

(I,
hvor
n er et heltal pd fra 1 til 500, og

X! og X? er uafhaengigt af hinanden valgt fra gruppen bestdende af

W~ -NH; \;ff\/\/n\n/n\CN \;é\/\/Hm/NH2
NH NH
15 (X-1), (X-Ih, 09 and (X-l).

3. Anvendelse ifalge et hvilket som helst af de foregdende krav, hvor oplgsningen in-
deholder bestanddel (B) i en mangde af 0,000001 veegt-% til 0,10 veegt-%, med hensyn
til den samlede veegt at oplgsningen.

4. Anvendelse ifglge et hvilket som helst af de foregdende krav, hvor bestanddel (B)

20 har en gennemsnitlig molekylveegt M,, i omradet af 500 g/mol til 50.000 g/mol.

5. Anvendelse ifglge et hvilket som helst af de foregaende krav, hvor oplgsningen in-
deholder bestanddel (A) i en maengde af 0,1 veaegt-% til 15 vaegt-%, med hensyn til den
samlede veegt af oplgsningen.

6. Anvendelse ifglge et hvilket som helst af de foregdende krav, hvor oplgsningen

25 omfatter natriumioner.

7. Anvendelse ifglge et hvilket som helst af de foregdende krav, hvor oplgsningen
har en pH-veerdi i omradet af < 8 til > 2,5.

8. Anvendelse ifglge et hvilket som helst af de foregdende krav, hvor oplgsningen

har en osmolaritet indenfor omradet af fra 270 til 330 mOsmol/kg.
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