1 Drug conposition with antimcrobial activity The invention relates to a
drug conposition with antim crobial or mcrobicidal activity,
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anti biotics has been a race against the increasingly devel oping resistance
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It is the object of the invention to provide a new drug composition having an increased
effectiveness against a plurality of microorganisms.

According to the invention, said object is achieved by using a polymeric guanidine
derivative based on a diamine containing oxyalkylene chains between two amino groups,
with the guanidine derivative representing a product of polycondensation between a
guanidine acid addition salt and a diamine containing polyalkylene chains between two
amino groups, as well as the pharmaceutically acceptable salts thereof, for the production of
a drug composition with antimicrobial activity.

Furthermore, the invention relates to the use of polyoxyalkylene guanidine salts prepared by
using triethylene glycol diamine (relative molecular mass: 148), polyoxypropylene diamine
(relative molecular mass: 230) as well as polyoxyethylene diamine (relative molecular mass:
600).

Most preferably poly-[2-(2-ethoxyethoxyethyl)guanidinium hydrochloride] having at least 3
guanidinium groups is contained as the drug substance, with the average molecular mass in
particular ranging from 500 to 3.000 D.




particular ranging from500 to 3.000 D. 2 The polyneric guanidine
derivatives used in accordance with the invention are known from

PCT/ AT01/ 00134. By way of reference, the content of said literature is
incorporated in the present specification. The preparation of a preferred
Fepresentative of the conpounds used |Q accordance with the invention as
wel|l as the proof of the antimcrobial "activity are described in the
following. Exenplary for the class of conpounds used in accordance with
the invention, the antimcrobial activity of
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30 passagasentration. The molecular weight was determined to be 1000 D.

The drug substance poly-[2-(2-ethoxyethoxyethyl)guanidinium hydrochloride] exhibits
favourable pharmacodynamic properties, along with low toxicity and good tolerance from a
pharmacological point of view, and can therefore be used as a medicine in antimicrobial
therapy. The drug substance exhibits in particular an excellent antimicrobial activity which
could be demonstrated by tests performed on a plurality of microorganisms such as
multiresistant bacteria (which are resistant against common antibiotics), fungi (blastomyces,
dermatophytes, mould fungi) and viruses such as Herpes simplex. Due to the quick
microbicidal activity, a development of resistance is not to be expected, as shown also by
tests performed on a comparatively large number of bacterial strains (30 bacterial species
and 30 passages).

After an (intravenous or intraperitoneal) systemic administration of poly-[2-(2-
ethoxyethoxyethyl)guanidinium hydrochloride] in amounts of up to 15 mg/kg body weight,
serum concentrations of up to 100 pg/ml are measured in the rat’s blood after two hours,
whereby, at the same time, the tolerance is good. These concentrations are significantly
above the required level to be expected in a therapeutic application. At the same time, good
tolerance was observed even with such a high dosage, mortality or serious side-effects did
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germs (killing curves) and, moreover, the potential for the development of resistances was
examined.

1. Microorganisms:
In total, 323 bacteria of various species, 10 blastomyces as well as one dermatophyte were
used. The tested microorganisms were isolated from the respiratory tract, the urogenital tract,

from blood and other biological materials of patients in accordance with standard laboratory
methods and were characterized precisely.

2. Test substance:
The above-described poly-[C2-(2-ethoxy)-ethoxyethyl)-guanidium-chloride] (molecular
mass: 1000 D) was used as a stock solution in a 25% aqueous solution. This solution was

diluted with sterile water to the respective ready-for-use concentration. The test substances
are stored at room temperature.

3. Determination of minimum inhibition concentration (MIC):
The activities of the test substance were examined by the microdilution method in Mueller-
Hinton broth according to NCCLS guidelines. The microbial inoculum amounted to at least
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Devel oprigeludest resi stance: Based on M C val ues, 30 bacterial strains were
used for experinments on the devel opnent of resistance: G ampositive

n=1), S, n MRSE (n=4), VRE (n=5), S. aureus ATCC
29213 gﬁ%‘ B)QF?‘\P&R@S&I%? mul tiresistant E. coli (n=4), K ebsiella
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mul tiresigt@ide: PSeudononas aer ugi nosa ~(n=4), Acinetobacter sp. (n=2) and
E. coli ATCC 35218 and 25922. All strains were incubated with the test
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(n=4), Acinetobacter sp. (n=2) and E. coli ATCC 35218 and 25922. ,

All strains were incubated with the test substance at concentrations of 1000 pg/ml to 0.001
pg/mi for 24 hours. Test tubes in which a growth of bacteria was detected after the first
passage were used as inoculum for the second passage. For each bacterial strain, 30 passages
were performed, wherein the new MIC was always compared to the MIC from the beginning
of the experiments (1% passage).

5. Time- and concentration-dependent destruction of germs:
For measuring the microbicidal potential of the drug substance, two multiresistant strains of
Staphylococci, Enterococci, E.coli and Pseudomonas aeruginosa were used in each case.

The speed of destruction was checked after the addition (time 0) of the bacterial suspension
(1x106 to 5x10° CFU/ml) and after 2, 5, 10 and 30 minutes.

In these experiments, a quantitative germ reduction was performed at any time and at any
concentration. The drug substance was used at concentrations of 10%, 1%, 0.1% and
0.001%. As a control, a series without drug substance was also always included.

6. Minimum inhibition concentration (MIC):
The results of the MIC-test are summarized in Tables 1 to 5. -
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The nonfermenter group, Pseudomonas aeruginosa and Acinetobacter species, also turned
out to be sensitive against the drug substance, with MIC-values of 4 to 32 pg/ml (Table 3).

Also in this case, the good effectiveness of the drug substance used according to the
invention was shown in five Pseudomonas isolates which were resistant against all clinically
relevant antibiotics.

The drug substance was just as effective against Mycobacterium tuberculosis, avium
complex, kansaii and gordonae (Table 4) with MIC-values of 16 to 32 pg/ml.

Testing of clinically relevant fungus species such as Candida albicans, Cantida tropicalis and
Candida parapsilosis (blastomyces) as well as Trichophyton mentagrophytes (dermatophyte)
also yielded a very good antimycotic activity (MIC-values of 8 to 32 pg/ml) (Table 3).

7. Development of resistance:

For this purpose, a total of 30 germs from nine different pathogenic bacterial species —
Gram-positive germs such as Staphylococcus aureus and epidermidis as well as Gram-
negative germs such as E.coli, Klebsiella spp., Pseudomonas aeruginosa and Acinetobacter

spp. — were used. Both sensitive ATCC-strains and multiresistant clinical isolates were
tested.




rel evant antibiotics. The drug substance was just as effective against
Mycobact eri um tubercul osis, avium conplex, kansaii and gordonae (Table 4)
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In case of enterococci, a time period of 10 to 30 minutes was necessary for the destruction of
germs, with a concentration of 0,01% drug substance.

Table 1. - inst Gra
Effectiveness against Gram-positive bacteria
Speci
pecies Number of strains n (%) having a MIC (in mg/l) of
4 3 : 16 32
MSSA
(n=35) 0(0)
6(17.1) 20 (57.1

- (57.1) 9(25.8)
(n =60) 3(5) 10 (16,7) 38 (63,3) 9 (15)
Enterococcus faecalis .
(n=32

) . 0 () 0(0) 16 (50) 16 (50)




MSSA (n = 35) 0(0) 6(17.1) 20 (57.1) 9(25,8) MSA (n = 60) 3 (5) )0(16,7)
38(63,3) 905) Enterococcus faecalis (n =32) 0(0) 0(0) 16(50) 16 (50) 7
Tabl e 2. Effectiveness agai nst Enterobacteriacae Speci es Nunber of strains
n (% having a MC (in ng/l) of 4 8 16 32 K_ Iebsicll9 spp. (n = 43) 0(0)
5(11..6) 18 (41.9) 20 (46.5) Escheri ch|7a sol i = 59): 2(3.4) 1-7(28.8)
39(66.1) 1 (1.7) Enterobacter spp. = 17) 1 (5 9) 1 (5,9) 12 (70,6)
3(17,6) Proteus spp. (n =7) 0 (0) 0 (0) 3 (42.9) 4(57,1) Table 3.

Ef f ecti veness agai nst Gram negative bacteria Species Nunber of strains n
(%9 having a MC (in ng/1) of 4 8 16 32 Pseudononas spp.. (n =55) 1 (1,8)
5(9. )7 58. 2) 309 bacter spp. (n =2) 0 (na) 0 (na) I (na)
I (naLgl%lgl(zmnel aecsnpﬁnesf amsg)ﬁngeol??ﬁ M¥%ha) 4 (na) 0 (na) Shigella spp..

Species Number of strains n (%) having a MIC (in mg/l) of
4 8 16 32
Klebsiclla spp.
(n = 43) 0 (0) 5(11.6) 18 (41.9) 20 (46.5)
Escherichia coli  ~
(n=59) 2(3.4) 17 (28.8) 39 (66.1) 1{(1.7)
Enterobacter spp. .
(n=17) 1(5.9) - 1659 12 (70,6) 3(17,6) !
Proteus spp. - |
(=7 | 0 (0) 0 (0) 3 (42.9) . 45T
" Table 3, Effectiveness against Gram-negative bacteria
Species | Number of strains n (%) having a MIC (in mg/l) of
4 8 16 32
Pseudemonas spp..
(n = 55) : 1(1.8) S5 32 (58.2) 17 (30.9)
Acinetobacter spp. .
(n=2) 0 (n2) 0 (na) | (na) 1 (na) .
Salmonclta spp.
(n =6) 0 (na) 2 (na) 4 (na) 0 (na)
Shigella spp..
(n=2) 0 (na) - 0(a) - 1 (na) 1 (na)

Yersinia enterocolitica

m=1) 0 (na) 0 (na) 0 (na) 1 (na)




(n=2) 0(na) 0 (na) I (na) 1 (na) Yersinia enterocolitica (n =1) 0 (na)
0 (na) 0 (na) 1 (na) 8 Table 4. Effectiveness agai nst Mycobacteria Species
Nunber of strains n (%9 having a MC (in ng/l) of 4 8 16 32 Mycobacterium
spp. (n =6) 0 (na) 0 (na) 5 (na) I (na) Table 5. Effectiveness agai nst.
fungi. Species Nunber of strains n (% gavi ng a MC (inng/l) of 4 S 16 32
Candida spp. (n =10) 0 (na) I (n a) 3 (na) 6 (na) Trichophyton
ncnt agr ophytes (n =1) 0 (lIla) 0 (na) I (na) 0 (na) dinical activity In
order to confirmthe good in-vitro activity of the drug substance in vivo,
t he substance was used under clinical conditions on voluntary patients

suf feri nqai,[eQ{n problematic infections. The substance was used in an
aqueous sol ut I on deffecHivensss agsinst Mycebachient ration of 0.5 % Patients 12
pat i entsaged—from35—to—62-years—were—treated—w-th-the drug substance. 2
atients sufferisag from chroni stritis (Helicobacter pylori positive) 3
Bati ents suffgg)%crr‘% from chroni g”‘?"ﬁ’ﬁ‘i{ﬁ%% ?%@%Y'“@ﬁ??%‘“ﬂﬂﬂf oral nucosa 3
pati ents suffering from chroni c Trfiammattomof—vagtrat—racosa——patient
suffering fromfoot gangrene .8 patient sl fering frasm oni chonygpsis (1
pati ent Lﬁ‘é‘&cb‘;&&h” p1;).r om hart—yreost+s—2—patient-s-

(n =6) 0 (na) 0 (na) ' 5 (na) 1 (na)

Table 5. . . .

- Effectiveness against fungi

Species . Number of strains n (%) having a MIC (in mg/l) of
‘ 4 3 16 C3x

Candida spp.
(n=10) 0 (na) 1 (na) 3 (na) 6 (n2)
Trichophyton : ‘ ' '

‘mentagrophytes (n=1) 0 (na) 0 (na) 1 (va) 0 (na)

Clinical activity

In order to confirm the good in-vitro activity of the drug substance in vivo, the substance
was used under clinical conditions on voluntary patients suffering from problematic

infections. The substance was used in an aqueous solution or in gel form at a concentration
of 0.5 %.

Patients

12 patients aged from 35 to 62 years were treated with the drug substance.

2 patients suffering from chronic gastritis (Helicobacter pylori positive)

3 patients suffering from chronic inflammations of gingiva and oral mucosa

3 patients suffering from chronic inflammation of vaginal mucosa

1 patient suffering from foot gangrene |

3 patient suffering from onichomycosis (1 patient suffering from hand mycosis, 2 patients
suffering from foot mycosis) ' ' -




suffering fromfoot nycosis) 9 Results The clinical effectiveness of the
drug substance in 12 selected patients is summarized in Table 6. Type of
treatment, duration of treatnent, principal clinical signs and clinical
success can be seen as well. In short, a convincing clinical effectiveness
could be observed in all 12 cases after a treatnent period of 2 to 28
days. A clear inprovenent of principal”signs occurred, whereas | ocal

tol erance was excellent. In none of the cases, side-effects such as
reddening, irritations or nausea occurred. Table 6 Nunber of Indication

C i ni calRsyhpt ons Type of Duration of Cinical success patients treatnent

treat ”E“fhe'cninflal ﬁf&n&%ﬁ%&%ﬁhgaﬁ&rsmgét&cmii géfecie%%am@%ssu%réa{ez%ek tion 14

no conpla Lt pressure, y, tw.ce a heartburn
day 3 | ﬂabéﬁﬁr&wp@ﬁ%trwmw %aqlom%ﬂfqaggertsfpr@cw% %1811%?9 F'@HS andselighsiaf pucssr

gi ngi va Ranbeeésalasweill ammation, locally, twice a healing, no pain, nucosa
bl eeding fromthe day no bl eeding guns fromthe guns 3 chronic burning,

di scharge, 0.5% solution 5 no conplaints inflanmation of itchiness

| ocal | y,Intshiit.@ canviaging alinipaicdfeati vrayssicofilsidie apagryedimallul Zcasepaftechanges, 0. 5%

sol utiony e%ﬁn&lt ﬁ@lrlod &%g%tda% A %ﬁlhﬁth%ﬁ‘kﬁ%f‘ﬁf%E X%E&Ioc@urrecp%@;e%@t i on,

bad tinmes a day , eve nent,
local tolerance was excellent. In none o c cases sul% ffy cts suc as reé)cgmng, irritations

or nausea occurred.

Table 6 _
Number of Indication Clinical symptoms Type of Duration of | Clinical success
patients treatment treatment
(in days)
2 chronic gastritis gastric tenderness 0.5% solution 14 no complaints
(H. pylori positive) | on pressure, orally, twice a
heartburn day
3 inflammations of | painful centres of 0.5% solution 2 significant
gingiva and oral inflammation, locally, twice a healing, no pain,
mucosa bleeding from the day no bleeding
gums from the gums
3 chronic burning, discharge, |[0.5% solution .5 .no complaints
inflammation of itchiness locally, twice a
vaginal mucosa day
1 foot gangrene ulcerous changes, 0.5% solution 28 clear
oedematous locally, three improvement of
penetration, bad times a day local findings,
smell, surgery no development
contraindicated of smell, start of
surgical
preparations
3 hand and foot itchiness, 0.5% solution 28 no itchiness,
mycosis deformation and locally, three regrowth of
discolouration of times a day healthy nail
nail




contraindi cated of snell, start of surgical preparations 3 hand and foot
i tchiness, 0.5%solution 28 no itchiness, nycosis deformation and |ocally,
three regrowm h of discolouration of times a day healthy nail nail 10
Clainms: 1. The use of a polyneric guanidine derivative based on a di am ne
eontai ning oxyal kyl ene chai ns betmeenufmo am no groups, wth the guanidi ne
derivative representing a product of pol ycondensati on between a guani di ne
acid addition salt and a di am ne containing polyal kyl ene chai ns between
two am ng groups, for the production of a drug composition wth
ant i mi crelimy: activity. 2. The use according to claim1l, characterized in
that, anong the representatives of the famly of pol yoxyal kyl ene guani di ne
salts, there are such using triethylene glycol diamne (relative nolecular
mass: 148), pol yoxypropyl ene diam ne (rel ative nol ecul ar nmass: 230) as
wel | as bol yobheatshpf e pelytictoguanidineierivatize haded onlaalianmag sont@@Mg. 3. The use
accor di NgkybRyRAY cRlinbethbh tholmifo B aANPHE ERhidifle LRkti0PLepidsith-

chl g ? g

et hoxyet ho&et pgl gig%%nl di.ni um hydr L arli aving at least 3 gua iadi ni um
groups i REOgHeE QT polycongrpsatianbelwedy yiguadine aqidpddinon alfand ardiamine gontainingat t he
aver age podyatiodrrchains dewfeet feo arlinoGréupisioa tegproductio® o HARglcompodéh 5. The
use acp%g}g%hﬁfa?ewaafi LJains 1 to 4, characterized in that the drug

VLY. L. .
conposition 1S S| gned as a drug conposi tion for veteri nary use.

2. The use according to claim 1, characterized in that, ambng the representatives of the
family of polyoxyalkylene guanidine salts, there are such using triethylene glycol diamine
(relative molecular mass: 148), polyoxypropylene diamine (relative molecular mass: 230) as
well as polyoxyethylene diamine (relative molecular mass: 600).

3. The use according to any of claims 1 or 2, characterized in that poly-[2-(2-
ethoxyethoxyethyl)guanidinium hydrochloride] having at least 3 guanidinium groups is used.

4. The use according to claim 3, characterized in that the average molecular mass of the
drug substance is from 500 to 3.000.

5. The use according to any of claims 1 to 4, characterized in that the drug composition
is designed as a drug composition for veterinary use.




