The use of an acetylsalicylic acid salt treating viral infections.. Fieldinvention.  The invention relates
to the novel use of a composition comprising a salt of o-acetylsali- ICcvlic acid with a basic amino acid
for producing a pharmaceutiOal Hcomposition. Prier art and background of the invention.  Influenza
still belongs to the great plagues of mankind havir?g a pandemic potential. There are only a few drugs
against the inducing pathogens, the influenza A viruses, which are all immediately directed against the
virus. The problem is that resistances can develop relatively quickly. Further, there is a risk that the
avian influenza epidemically growing in fowl, inducedby infections with the HS influenza A virus,is also
transmissible to humans. In particular persons that come into contact with infected fowl are therefore
at high risk. In particular it has to be noted that increasingly insensitivities of the HSN1 viruses against
the few approved drugs such as oseltamivir are reported. There is therefore an urgent need of novel
and efficient anti-influenza drugs for the prophylaxis as well as for the treatment of viral infections, and
the drags should nottriggerany fesistanzesit péssiblet CFroinfthé décunfeht W0260%/060360 Al,it is

treating viral infections.

rn relates tTo the novel use of a

The inventio
composition comprising a salt of c-acetylsali-
10 cyvlic acid with a basic amino acid for producing
&z pharmaceutical composition
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known that acetylsalicylic acid is able to In- hibit the transcription factor NF-KB in host cells and that in
the course of this inhibition 5 of the NF-KB signal pathway essential viral components will remain in
the cell nucleus and cannot be integrated anymore in viral particles. From this document is further
known the aerogenic administration of acetylsahc;ﬂlc acid ,- the prophylaxis or treatment of viral infec-
tions. For instance, from the document DE 102 02 019 swely for the oral administration. From this
document, further, the use of such salts for treating diseases of the rheumatic type, arthritides,
neuralgias., myalgias, migraine, ischemic heart diseases, stroke, angina pectoris, myocardial infarct,
bypass operations, PTCA, st ent implantations, for the stimulation of the immune system of HIV
patients, for the tunof prophyne document WO2004/060360 AL, 1t 1is

knewn <That acetylsalicylic. acid 1is able toc 1
hibit the transcription <factor NF-xB in host

cells and thsa in the course of this inhibition
5 of the NE-XB signal pathway essential viral com-
n in the csll nucleus nd can-

ponents will remail a
not be integrated anymore in viral particle
From this document 1is further known the aero-
genic administratio i
10 the prophylaxis or tresatment of viral iﬁfec—

tions.

r instance, from the document DE 102 0z 015
slts of the acetylsalicylic acid with basic
acids are known in the =art, the prepara-
ocbtained therewith being provided exclu-
ely for the oral eadministration.
cument, further, +the wuse of such salts for
eafing diseases of the rhsumatic type, arthri-
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the retardation of the cognit ive de- to the dementia syndrome, for the in- of gallstone formation and/or
thefl treatment of diabetic diseases is known. Theyin-sofar known salts are furthermore already used

under the trade name Aspisol0 as drugs nma, hay fever, swellings of the na- chronic respiratory tract
infec- that in addition to the oral admini- stration also for the injection. All these .dPeases do not have

a direct correlationtg yiral infections by ifluenza viguses s 11 cy1ic acid as an

Summary

In a first aspect, there is provided the use of a composition comprising a salt of
the o-acetylsalicylic acid with an amino acid selected from the group consisting of lysine,
arginine, ornithine, diaminobutyric acid, and mixtures of such amino acids for producing
a pharmaceutical composition for the prophylaxis or treatrhent of viral infections of

humans or of animals.

In a second aspect, there is provided an aerosol formulation comprising a

composition as defined above, a propellant and optionally auxiliary and/or carrier

substances,

In a third dspect, there is provided the use of an aerosol formulation as defined
above, in the manufacture of a medicament for the prophylaxis or treatment of viral
infections of humans or of animals, wherein a human, who is at risk to catch a viral
infection or is affected therewith, or such an animal is administered aerogenically for the

inhalation through the nose or the mouth a physiologically effective amount of the‘

aerosol formulation.

In a fourth aspect, there is provided an inhalation device with a supply tank and an
aerosol generator connected fo the supply tank, wherein the supply tank comprises an

aerosol formulation as defined above.



3 The use of pure acetylsalicylic acid as anantiviral agent, which is inhalatively administered as an
aerosol into the respiratory tract or the lung, has proven itself in principle very well- in the animal
model. For humans, inhalation of pure acetylsalicy_i’ié: acid may however cause strong irritations of the
respiratory tract. Further, in individual cases, it was shown that an inhalation of acetylsalicylic acid may
lead to asthma attacks for some sensitive patients. In any case, an &erogenic. application of
acetylsalicylic acid as an anti-influenza drug would therefore be contraindicated for asthma patients or
persons with an asthma risk. Summary In a first aspect, there is provided the use of a composition
comprising a salt of the o-acetylsalicylic acid with an amino acid selected from the group consisting of
lysine, arginines emihine, diapyrcbutyrie acid,-and mixtdres of.such amino acids for producing a
pharmaceutical composition for the prophylaxis or treatment of viral infections of humans or of
animals. In a second aspect, there is provided an aerosol formulation comprising a composition as
defined above, a propelfait antl Dpfidnafyaukiligry Aiisr Carriérsubisishces? v € ffd tird aspect,
there is provided the Lee bfian aérosélformulation as defined@boue, 4t the manufagtureof a
medicament fpe the praphylaxis:or ireatment of:virah infectigns of hymans or,of animals; wherein a
human, who is at risk tq catch a viral infection ar is affected thergwith, or such an animal is
administered %@rfogéncl%a?ll%/ T(.?r the ?ﬁﬁél%io%fﬁ%&u@ﬁ i’h‘”egnos”énogthe‘r%oul%aa‘p?rﬁ/sﬁl gically effective
amount of the" &eroof fofmulatiGint 2 5 In“durth adpect theretis provided @f fhakation device with a
supply tank aand ah merosdl genérator connected to the supply tank, wherein the supply tank comprises
an aerosol foimulation as defined above. 3a

Basics of the invention and preferred embodi-
ments '
For achieving this technical object the in-
vention teaches <the wuse2 ¢f a2 compesition com-
prising a vphysiclogically effective dcse of 3
salt of the o-acetylsalicylic acid with a natu-
ral or non-natural basic aminoe acid for produc-
ing a pharmaceutical composition for the prophyv-
laxds or treatment of viral infzctions of humans
cr of animals, in particuler of mammals and



echnical object of the invention. it is therefore the object of the invention to provide a formulation
with acetylsalicylic acid for treating viral infections, which is particularly well tolerated and in particular
reliably avoids the risk of the induction of asthma attacks. Basics of tinvention and preferred embodi-
mends. - For achieving this technical object the irffvention teaches, the use of a composition
comprising a physiologically effective dose of a salt of the o-acetylsalicylic acid with a natural or
non-natural basic amino acid for producing a pharmaceutical composition for the prophylaxis or
treatment of viral infections of humans or of animals, in particular of mammals and 4 birds. For the
purpose of the invention, in par-ticular infections with naturally occurrimg wild-type viruses, not
however infections with génetically madified ¥F@ses are"designatéd Uit Sralinfettions-2 © Among the
birds, in particular fowlz such as khens; geases, ducksrpoulaeds,tuekeys; quails,or devescbut also
songbirds are 'x,?‘i‘i"ée-gtf?:%t%‘e Q@@hyéa@(gs,or yeaiment yever infections with

genetically modified viruses are designated vi-

Among the birds, in particular fowl, such =23
hens, goocses, ducks, poulards, turkeys, gquails,
or doves, but also songbirds are involved Zfor

the prophylaxis or treztment.

10 By the use of such & salt, in particular with
aerogenic administration, an irritation of tis-
sue, for instance of the mucosae of the respira-
tor tract, is avoided by that the activ sub=~
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By the use. of such a salt, in particular with aerogenic administration, an irritation of tissue, for instance
of the mucosae of the respiratory tract, is avoided by that the active substance in the administered
formulation is not acid. Thereby, in particular asthma attacks it patients affected with asthma or
persons at risk are reliably prevented, and there afe practically no obstacles for a broad application as
a therapeutic agent as well as a prophylactic agent because of the freedom from side effect risks, the
more since the formulation is even already used as an agent against asthma. Furthermore, as has
been found by the invention, the inhibition of the viral replication is bractically not affected by the
derivatization of the acetylsalicylic acid, what could not be expected; surprisingly it is even in part
slightly increasedn v ditispeeferred, it the basic amind acid sbefetted Frofm thEgréup-cofsisting
ofsine, argining,grnihine,diammnoputyric acicsandimixtures b suchiacids'qreferably # is.an 7
mono-acetylsalicylate, An aming acid is_an al: pha-amingcarboxylic acid, and.at thg alpha-atom, 5 a
hydrogen or an arbitrary Tadical can be bound as a side chain. A basic amino_acid.comprises in the
side chain a b&SiCataap or'sevetalbasic yraups, i.crt EfftehCan &g grotp: Thé Basic 5amino acid
may in partitularher-lysing,d -lyzy in particular be D-lysine, L-ly-

ine.
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Foer the purpose of the invention, pharmaceu-

20 tical compesitions may alsc be used, which con-
tain prodrugs, which are naturally metabolilzed
into azctive substances used according to the in-
vention by the organism after taking or admini-
stration
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tion can be used for the prophylaxis or tTreat-
ment of a multitude ¢f virel infections. Far-
ticularly suitable is the c¢ompesitlion for the
prophylaxis or treatment of infections with neg-
30 ative-strand RNAZ wviruses, such as influenza Vi~
ruses, prefsrably influenza A viruses, 1in Ppar-



sdne or a mixture of D-lysine and L-lysine.  The preparation may in addition comprise a salt of the
c-acetylsalicylic acid with a natural or non-natural amino acid with a non-basic side chain, in particular
with glycine. The weight ratio lysine to glycine in the composition may be in the range from 100:1 to
1:1, in particular 100:1 to 10:1. Preferred is a mixtfire of salts of the amino acids lysine and glycine.
Particularly preferred is a salt or a mixture of salts, such as the composition commercially available
under the trade name Aspisol@, for instance in an aqueous solution.  For the purpose of the |
invention, pharmaceutical compositions may also be user-1, which contain prodrugs, which are
naturally metaidolized to active substances used according to the invention by the organism after
taking or administratien.r, = Aceardiag ta-the beentiorg ¢he used cainposition ¢ansbe sised-for the
prophylaxis or Ireatment of a.myltitude of viral ;Lpéectigrbs. Particularly.suitable isthe eamposition for the
proPhylaxis or treatment ofj_ infections with negative-strand RNA viruses, such as influenza viruses,
preferably infligha A Yituses fin PERICAIAPVIruSEof the H5 or H7type. 6 - "It hias however also
been found thattheisubstaricbaused hécordirfg-te B inventihistippréssés the dverekession of
virus-induced gytokines {'eytakine; stprm '}, avhich arexegutated Bya NEckB-gleperdent inanner. By
means of the syggtgr_lqenaccgorgigg i} the inveption, therefare, the-pathogenity-0f many-viruses can

]

generally be reduced, ffdh‘e pathogenic-potential of which is correlated, among others, with an excessive
cy- M) tokine expressiér. Theieforé theé corfijfositiort adedatordifg tothé mﬁgnii“c} is alao suitable -
for the treatmeneandordphylaxis of pied nfectionsowitl erémdviras- (SAES), teésphatory-syncytial virus
(RSV), filoviruses-such as Mar-burk.: vikus ok Rola virug,iarenayiruses,cstigh asrkassayvrus, :

- Argergginegn, Btog\{gann%r V%nxe%l%eela% hemorrhagic fever vifuses, hantaviruses, flavy'rd;aas, such as
Dengue virus or yeljrow fever virus, Crimean-Congo hemorrhagic fever virus, Rift Val%?%{%ver virus,

parainfluenza-VifBés @yie”l 2ahd 3§, thindViruses? Rimran metdpnelmovirusss (WVPVY and Epstein
Barr virus.  Fhergalehie prepamatioreofa pharnageutical cémpositior fisetl a&cotding to the

inventioncan rections with corcnavirus {SARS}, respliratory
syncytial virus (RSV), filoviruses, such as Mar-
15 burg virus or Ebola virus,'arena viruses, such
28 Lassa wvirus, Argentinean, Bolivian or Vene-
zuelan hemcorrhagic feve& virusss, hantaviruses,
s s r yellow fe-

ne galenic preparation
'Composition vwsed acco 2 c

25 be made in a way being usual in this technolo
and can in principls take place in an arbitra
type of administration, for instance orally,
the injection or asrcgenically a
rion. Suitable solid cr liguid galenic prepara-
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25 be made in a way being usual in this technology and can in principle take place in an arbitrary type
of administration, for instance orally, for the injection or aerogenically for the inhalation. Suitable solid
or liquid galenic prepare- 30tion forms are for instance granulates, powders, dragees, tablets,(micro)
capsules, supposito- ries, syrups, juices, suspens?ons, emulsions, drops or injectable solutions (i.v.,
i.p., .i.m., s.c.) or fine dispersions .(aerosols), trahsderin a 1 systems, and preparations with protracted
7 of which usual means are used, such as carrier substances, explosives, binding, coating, swelling,
sliding or lubricating agents, tasting agents, sweeteners and solution mediators. As auxiliary
substances are named .here magnesium carbonate, titanium dioxide, lactose, marmite and other
saccharides,tatcimy inilk protein: gel latihe starch ceftulose afd théir Berivativess arfimalfand vegetable
oils such as cad;liver @ik sunflower.qil; peanutail, orisesamenail, patyethyleng glyeols and-solvents,
.such as sterile w ter and Q19,9 multi-valent alcohals, for instance glycerine -or mixturgs of such
solvents. A pharntaceutical composition according to IS the invention ga&.bﬂeigg):dsuced y that at least
one salt used &&dNtiry to the Mveértior Tmixedin aefifed dose with a pharmaceutically suitable
and physiologieallyiwellaolgrated:eg-ances  are: named  here magnasiun

carbonate, titanium dicxide, lactose, mannite
and othsr saccharides, Talcum, milk protein,
gelatin, starch, cellulose and theixr deriva-

s

tives, animal and vegetable oils such &as cod-
10 liver oil, sunflower o©il, peanut oil or sesane
cil, polyethylene glycols and solvents, such as
sterile water and mono or multi-valent alcohols,
for instance glycerine, or mixtures of such sol-

vents. A pharmaceutical composition according to
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er and possibly further suitable active, additional or auxiliary substances, and is prepared in the
desired form of administration. Examples of preparations for the oral administration are for instance
found in the document DE 102 02.019 Al and the documents cited therein. Preferred is, however,
the galenic prepare-. tion for the aeroganic, nasal &dministration as a liquid, aqueous composition
(solution), or a powder, if applicable in a suspension in a propellant, for instance a propellant to be
liquefied at room temperature, such CFCs, hydroflubroalkanes, such as 1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane, Propane, butane, isobutane, or other propellants being usual in the
field of the medical aerosol ioimu- 35lations. In addition to the mentioned propel- lants or in their place,
air, oxygen, nitregen 8 cagbon:dioxide ernitrous oxiste £an aiso dHe used.ril hezCompositien may
comprise the ysual additignal and auxiliary substances ot the medical-acroslformulagiens, such as for

instance physiologically welltoleratedsurface-active substances,and/orconventionaldispersin
Py di%iogal and auxililtary s&hstances of:Q%e meé&gaf 9

agroscl formulations, such as for instances

3 physiblogically well tolerated surface-active
substances, and/or conventional dispersing
agents.

The agueous composition further preferably =Iis

2 0.01 mM To 3.0 M, preferably 0.5 to 3.0 M, or

10 0.01 to 100 mM, in particular 0.1 teo 10 mM,
o}

u
"aguecus solution of the salt or

of salts.

It is preferred, 1f the particle size of the

aerosols, be it the solution, be 1t the salt as

i3 & solid materiazl or a suspension, has an MMAD

value (mass medizn asrodynamic diameter; smaller

than 10 um, prefsrably smallsr than 5 um Foxr

the mezsurement of the aerodynamic particle size

distcribution TPD [fine particle dose) or FPF

26 (fine particle fraction), 4impactors are sult-

) able, such as for instance the 5S-stage Multil-

stage Liguid Impinger (MSLI) or the E-stage AnN-

dersen Cascade Impactor [(ACI), wnhich are de-

scribed in chapter 601 of <the United States

25 Pharmaccpogia (USP) or din the Inhalanda Mono-
grapg of the EZuropean Pharmacopoeia (Pn Tur.)

Bassed on the aerodynamic particle distribution,

the MMAD value of an aercsol preparation can De
calculated by means of & "log=-probability plot”

38 By +the praferred MMAD wvalues, it 1s achieved

that the aercscl particles &are respirables, and

that down to the deep part of the lung, so that

a sufficient concentration in the wholse lung 5

obtained for the usual durations of the admini-

35 stration In order to prevent fthat small parti-



agents.  The aqueous composition further Oeferably is a 0.01 mM to 3.0 M, preferably 0.5 to 3.0 M,
or tO 0,01 to 100 mM, in particular 0.1 to 10 mM, aqueous solution of the salt or of the mixture of salts.
It is preferred, if the particle size of the aerosols, be it the solution, be it the salt as a solid material or a
suspension, has an MKAD value (mass median aérodynamic diameter) smaller than 10 pm, preferably
smaller than 5 .pm, For the measurement of the aerodynamic particle size distribution FPD (fine
particle dose) or FPF 20 (fine particle fraction), impactors are suitable, such as for instance the 5-stage
Multistage Liquid impinger (MSLI) or the 8-stage Andersen Cascade Impactor (ACI), which are
describd in chanter 601 of the United States Pharmacopoela (USP) or In the inhalanda Mono-,)A _
graph of the Egrbpsan PharmaedpveéiadPhz Ear): Eased onttHé derddyRarhic pé’rﬁcle“d?s‘?trlbutlon the:
MMAD value of; g, geresol prepasatiorncan be galculatedsby:meahnsg of@. "fog-probabilityeplot”. By the
preferred MMAD, values, [[Ells actln g[d tbatrth%gergsrol pargges are respirable, and that down to the
deep part of the Tung so that a suf icient concentration in the whole lung is obtained for the usual
durations of the administration. In order to prevent that small parti- 9
The salt used according te the invention may
5 be reduced to small pieces or micronized in 2
conventional manner for obtaining the desired
MMAD values, for instance by means of pinned

disk, ball or a2ir =separation mills.
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30 Furthermore, it is useiuvl for an optimum lung
depeosition, 41if the inspiratoeory flow or the in-
spiratory volume 1is checked and adjusted. With a
too fast inhalation flow, the aerosol particiles



cies are exhaled again, a lower limit for the MMAD- value of 0.1 um, preferably 0.5 um, most
preferably 1 pm can be provided. The salt usedHaccording to the invention may 5 be reduced to small
pieces or micronized in a conventional manner for obtaining the desired MMAD values, for instance by
means of pinned disk, tall or air separation mills. 19 The administration of an aerosol according tothe
invention can be made with all inhalation devices with aerosol generators, such as vaporizers or
nebulizers, as they are usual in the medical field. Dxamples are powder-aerosol vaporizers or DPI (dry
powderinhalators) , nozzle, 15 ultrasound, or oscillating membrane nebulizers. Further can be used
~.aerosol generators, which utilize the elektrohydrodynamic principle, or condensation aerosols from a -
liquid formulation 1Exanaplesfod suitable inhaatiom devicesrare dek aswribed inlthebacks .
documentsEPL 741460, A EP 1200614.A,1258264 A and ER 4163921 A 1 = The tencenteation of the
salt in the composition_ connection with the throughput rate of an.employed ae .generator is
selected such ﬁﬁ?&tqg§5? 70 my; pré“fgr%bly'“;t Teast Sbah mg', Most Op?%ab y%ﬁ%%%til%(%a mg, of the
salt are transfotfnéd inforthe agresot And-adminitered o' patieitwithiya thé G6fliesd Bfan 5 min,
preferably minpmest preferaly & mire r « Furthermore, itlis useful for ar optimung ling debositdon, if
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eferably at least 5 s. The inhalation flow is
antagsously adjusted to less than 1,000 ml/s,

in particular less than 500 ml/s, in particulsa
h

r
an 300 ml/s, and the breathing volume tTo

at least 20 %, in particular at least 30 %,
preferably at least 50 %, up to 9% %, referred

20 to the inspiration capacity of & patient The
late

inhalation by &

For the purpcse of the invention, inhalation
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-10 will already hit agst the _pharyngeal back ground or are separated at the glottis: if the breathing is
too flat, the aerosol' particles will only reach the upper respiratory tract and 5 not the deep parts of the
lung. An employed inhalation system should therefore guarantee a deep, slow inhalation by a patient.
For children, the inhalation volume should be at Iddst 200 ml, preferably at least 500 MI. For adults, the
inhalation volume should be at least 300 ml, preferably at least 500 ml. Suitably, an inhala- on of
such an aerosol volume takes place over a time of at least 1 s, better at least 3 s, preferably at least 5
s. The inhalation flow is advantageously adjusted to less than 1,000 ml/s, in particular less than 500
~ml/s, in particular less than 300 ml/s, and the breathing volume to at least 20 %, in particular at least
30 %, preferably, atJeas ¢ d%SQ%) up to 9p %%, referted.to the inspiration: capacity-of a patient. The latter
“'secures on the one hand a slow, however on the otherand also a deep, |nhala%|omby a patient. For the
purpose of the irfvefitihr mhatlarﬁ%h“z*:')‘sygt]éms R&iPBe dsed which Tieasure the above parameters by
means of sensarseang pravidednfointation aBout tHelpréper 8rndt Propérintiafation By méeans of
electrical, acoustic andiog opticalsignals. Withiregagd to inhakatioredevices:work-30 ingrirr this way,
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11 Therefbre, the invention also telates to an resod formuiation comprising a salt Of the
o-acetylsalicylic acid with a natural or non-natural -basic amino acid, a propellant and option- 5 ally
auxiliary and/or carrier substances. The salt may be comprised in an amount of 0,001 to 50 wt-%,
0.001 to 10 wt-%, in particular 0.1 to 10 wt-%, or 18 to SO .wt-%, in particular 30 to 50 wt-%, referred
to the complete formulation. If the salt exists in particle form, it may be comprised with an MWAID
value of less than 10 um, inparticular less than S pm. It is surprising, in particular when using the
above high concentrations that aerosol par-tidies, which are generated from such solutions, can be
nrndlir=r; with the above mentioned small particle size. Further, the invention also relates to the use
of an aerosol BrrAetioR écdblﬁcﬁiﬁd“tolfﬁéji)ﬁ\}renﬁ@ﬁlf%i; fhe prophflatis Briféatmént Sfvirdl infections

“of humans or of msimats; whereincachufrianywhkaonis atriskta eatctna wikad infectiorvor-affécted theewith,
or such ananima| is administered agrogenically.for the inhalation threugh-the pese Qethe mouth a
physiologically effective amount of the aerosogl formulation._ . Finally, the invention relates to an
inhalation devic& With & %upcp?yntgﬁl?é“ndaa%%%?o‘soI*gee?‘lérqafo'r ‘cgrrfne%fed Togt%e 'Iéﬁglp y%énk, wherein
the subply tank échiprises i agrdsol férinulativh acedidinctd T invéntioR STo Trietoutfift of the
aerosol oeneratardsrusuatly conneeted a meuthpiece: Further zandairc.pump may be provided, by 12

means are preferably adjusted te the above val-

ues,
The above explanations for the pharmaceutlcal

10 composition according te the invention apply 1In
an analocgous manner also to the aerosol formula-

tion according to the invention, to the use

thereof and to the inhalation devics.

In the following, the invention i1s explained
i3 in more detail with reference to exanmples.
Example 1 Investigation o¢f =resistance phenom-
ena

Since part

with acetylsali

20 ing inhibitocr of cellular factors should be ad-
dressed, the tendency £ '

o
sistant variants was comparsd to the dr

virus A54
25 with the highly pethogeni¢ avian influenza A Vvi-
rus isclate A/FEV/Bratislava/7% {HETNT) (FPV,
fowl plaguse virus) with an MOI = 0.C1
. {(multiplicity of infection) and incubatsd Ior
anocther 24 h in presence or absence of acetyl-
30 salicylic acid (5 mM), amantadine (5 uM) and
oseltamivir {2 uM) in a saparate batch, AL4E
i lung epithelial cells were infected with



meats of which under control by a control_ device the inhalation flow and/or the inha,lation vroltume
are controlled. Control and/or reguiatien meats for the control and/or regulation of the inhalation flow
and of the breathing volume may be provided, and the control and/or regulation means are preferably

adjusted to the above values,

to the invention apply in an

invention, to the use thereof and to the ihhalation device.

The above explahétions for the pharmaceutical composition according
analogous manner also to the aerosol formulation according to the
In the following, the invention is explained

in more detail with reference to examples. Example 1: investigation of resistance phenoli* en a .
. Since particularly the resistance problems with acetylsalicylic acid as an antivirally acting inhibitor of
cellular factors;sheuyl¢ be addressegd;.the tendengy for the formation of resistant vatdanisiwas

- compared to the drugs ame

. = "‘} LI U
cells were infe&ted with the

(H7N7) (FPV, fof Slagife viras) with af TdT = 6.0 thdidticit of %ﬁé&ibﬁﬁgfn‘ﬁ?ﬁcu bat

E_taagigg and oseltamivir,directly gcting op the.virgs. AS49 Iurkgrepitheliail
ighly pathogenit avian influenza A virus isolate A[FPv/PeAeisrava/79
ed for another

24 hin presengeior abserice okacktydsalioylic acid {5 miv), amantagling (5tpM) &rrdtaséltaivir (2

pM)in a separate, batch.A549 I&lgg_epithgl'@rl,(éeﬂglvga{giﬂf@ctaglwithe 13 n
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A/FFV/Bratislavarn (H7N7)- with an MCI = .0,001 and incubated for another 24 h in presence or
absence of lysine-glycine-acetyl salicvlate (5 mM) and caeltamivir (2 TIM). For both batches then the
cell supernatant of each sample was collected, and the viral titer in the plague assay on MDCK cells
was determined. The supernatants were then nortflalized and again used to infect with respectively
identical numbers of viruses a second treated or untreated cell passage under the same conditions.
This procedure was repeated in total up to the fifth or eighth passage. InFigure IA the virus titers
ofcells IS treated with acetylsalicylic acid or amantadine or oseltamivir were compared to the titers of.
the supernatants of untreated cells. It can be seen ig the third passage a“!reﬂy thast thr? \\{i[us‘titers of :
amantadine-tréatéd Gellsard agaht &grificanty indreased Bécatise™st thé Tormation of résistant
variants. Surprisingy-this ysalse foand toval compafableéxtent Bifdet thé Experifrehtal conditions
chosen here for-oseitamivie 4n-a elear caniragtthereto, itis fourdsthat:2bacetytsaticydic acid has even.
in the fifth pas-, sage _§H’Ihthg ni%hagge.d same antiviral activity as in the first passage. In Figure 18 the
virus titers of cells treated with lysine-givcine-acetylsalicylate or oseltamivir were compared the titers of
the supernatants of untreated cells. The result described in Figure IA is also '
obtainedforlysine-glycine-acetYlsalicvlate, and even after eight passages there is still no viral
resistance formation gfter lysine-glysineacetydpamicylatPetreatmentdeteciable. The ob- y+4 State that
acetylsalicylic acid as well as Ivs@@g&yg@fiaggggalgcglg@}hﬁgg no tendency at all foe the formation -
of resistant variants in cell culture. - o . e ‘-
antiviral activity against nighly

pathogenic influenza A viruses.

The investigated composition is lys-gly-ace- ;

10 tylsalicylate {(in the following also callied LG-
acetylsalicylate), which corresponds to the mo-
lecular coemposition of the product Aspiscl®,

i S
/Bratislava/7% (HINT) (M

mM). The cell =su-

then collected, and
S

T say on MDCEK
cells was determine thereir Figure 2 shows &
plet of the virus titers versus Tinme The resulit
25 is that LG-acetylsalicylate egually sificiently
inhibits the virus multipliication of the highly
pathogenic avian HINT7 isclate as acetylsalicylic
aczd
This is, &s cshown in Tigure 3, also the case
30 afrer infection with highly pathogenic isclates
of the subtype HOENI 2549 lung epithelial cells
were infected with the humanrn HSHNI1 isolats



Example 2: Investigation of the formulation ly- sine-glvcine-acetylsalicylatefor
tiviralactivityagainsthighly Pathogeniinfluenza A viruses.  The investigated composition is
lys-gly7acetylsalicylate (in the following also called LGacetylsalicylate), which corresponds to the
molecular composition of the product Aspisole, av&ilable from Bayer AG.  This formulation was
subjected to the inVestigations for antiviral activity against influenza viruses. A549 lung epithelial cells
were infected with A/FPV/Bratislava/T9 (H7N7) (MCI = 3.01) and incubated for 8 h, 24 h and 36 h in
presence or absence of acetylsalicylic acid (5 MM) or LG-a etylsalicylate (5 mM). The cell supernatant
of each sample was then collected, and the viral titer in the plague assay on MDCK cells was '
determined therefram. sFigure 2 shaws, & plotef the wirus titers versus time. The result 25 -is that
LG-aCetvIsaIic%Iqtg ggua_]l¥ efficiently inhibits the yg%sﬁmglgpli%agiorl of the highly pathogenic avian
H7N7 isolate a3 acétyisalicylit a&id.” " “This'is, as Shown in Figbre T ast}C[ﬁé case after infection with
highly pathogehieisblates df thersubfype BN CAS49uriy e 3h'e‘+ial deli§ wareTrifectétifith the
human H5N1 iselateets: rations. The cell supernatant was ilnves-

5 tigated for the determination of the virus
£

bt 3

titers in e plague assay on MDCK ¢

32 shows & time value of 20 h, 1in Figure

virus titers are shown in a growth kinetics dia-
gram. In both cases, an efficient nhibi

10 the wvirus titers of the HSN1 strain by ssaveral

decimal powers can be seen.

Because of the high antivirael potential in
vitre, it can be assumed that the formulation
LG-acetvlsalicvliate 1is suitable as an anti-in-

t3 fluenza active substance for an inhalative ad-
ministration

Example 3 Influence of LG-acetylsalicylate on
highly pethogenic avian influenza
virusses in the cell culture system

20 MDCKII cells were cultivated 4in MEM medium
(MEM; Gibco (Invitrogen), Germany 21430-0792, 1ot
32034y with the addition of 1 % hezt-~deactil-
vated fetal calf Serum {rCs, PAA Laborato-
ries/A04305-0346), penicillin (Grinenthal/

25 £16G03) and streptomycin (Sanavita/030564401%11)
For the infection the cells were sown in 24-well
plates {8 x 10 cells/well; Greiner, Germany,
No 662160, lot 052101531 znd i1ncubated over
night at 37 °C Before the infection, the calls

30 were washed with PBES, the corresponding virus
(FBPV, SNI1, MBl) was diluted in PBS/BAR (PBS sup-
plemented with C.6 % BA& (MP RBiomedicals), 1 mM



land/KAN71/2004(MOT = 0,001) and-incu- bated.in presence or absence Of acetylsalicylic acid or LO
acetylsalicylic acid in the Mentioned concentrations. The cell supernbtant was inv.es- 5 tigated for the
determination of the virus. titers in the plaque assay on MOCK cells. Figure 3A shows a time value of
20 h, in Figure 3E the virus titers are shown in a g¥®éwth kinetics diagram. In both cases, an efficient
inhibition of the virus titers of the H5N1 strain by several decimal powers can be seen.  Because of
“the high antiviral potential in vitro, it can be assumed that the formulation LG-acetvlsalicylate is
suitable as an anti-influenza active substance for an inhalative administration. Example 3: Influence of
LG-acetylsalicylate on highly pathogenic avian influenza viruses in the cell culture system. MOCKI}
cells were cultiyated insMEM: mediugt UMEM: Gibeo (Invittogen) Germany 21430-079; letr32034) with
the addition of 10 % heat-deagcti- vated faal;algsargm(FQ&FAA Laboratos, i ncuba-
ries/A04305-0 L46f pen|C|II|n( rtnenthal/

rime 30 min at 37 C, the wirus inoculum

was removed, to the cells was added either 1 ml
W

o

MEM medium or MEM mediumnm,
~acetylsalicylate. Riter &, 24, 32 and 48
hours after the infection, the respective u
1

natant was taken out. The pressnce of 1

virus particles was verified in a "plague as-

10 say”
For the "plague =assay”, MDCKII c¢ells were
SOW in E-well p 1 he cell lawn

was conflusnt on he next d ells were
washed with PEBES and infected wit diiutions of
15 the supernatants, which were laid out in PBS/BA,
for #A0 min at 37 °C. After the incubation, the
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C and then washed with FB
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25 616003) and streptomycin (Sanavita/03056440111). For the infection the cells were sown in 24-well
plates (8 x 104 cells/well; Greiner, Germany, N0.662160,lot 05210151)and incubated over night at 37
C. Before, the infection, the cells iK) were washed with PBS, the corresponding virus (;7PV, SN1, Mel)
was diluted in PBS/BA (PBS supplemented with d.6 % BA (MP ImomedcalP), 1 mM MgC12, 0.9 mM
CacCl2, penicillin (Grunenthal/ 16 616 03) and streptorftycin and p petted with an -Mtl of 0.001 on the
cell lawn. After an incubation time of 30 min at 37 C, the virus inoculum was removed, to the cells was
added either 1 ml MEN medium or MEN medium, which contained 5 mM LO-acetylsalicylate. After 8, .
24, 32 and 48 hours after the infection, the respective supernatant was taken out. The presence of
infectious virusrpagticleswas: VErifiecsin @' plague=assay’t s t Fertthe"pldgbé adsad™ MDICKII cells were
sown in 96-well plates ;sltll_cpbtlg%whe&pgli lawn was conflugnt gny. the next day;: 4 heicellsveere washed
with PBS and iﬁféEtecTwith dilutions of the s perna;an%s, which mere laid nytﬂip P§§/%) for. 60 min at
37 C. After the'iricuBatibh, the el wétE Coated with ah Avicel medium mixture (Avicel ~
 RC-581(7MC/3624B)Y. For thisiputpdse d 2.5 o Aviel 55Iatich wds hiiXedAWith thE S&me amount 2x
MEN medium. Afteransineubatien;time: of20d the Avicekraediuns mixiure was renfoved:; the cells
were fixed with.a 4 %.RqtiQ: Histofix (Rathy32789170) solution,jn PBS far 30 mji athang-then washed
with PBS. Th,e; i%ﬁowin work 25 steps being necessary for the staining wgremgaérie oyt,at room
temperature. By tHefincubation #ith B3V Triton™X-100-(S&rve/30043)in BBS. the cells were .
permeabilized. Mirps-infetted celfsdvertistaired by B FRmunbRisigitd Hfeth8d FoF ffs purpose, -
the cells were ingubated for 1 fxwith amenackonalantibody {Sereteri250107)y Which is specific for the
influeﬂ;a A virussonygl\g protein, The..detection of the infected,cellsitaek place by another incubation

/(30 mm) with a'peroxidase-coupled anti-mouse . - e
e ©of the supernatants, the accumulations Ol 1n-

fected cells ({foci) in each well of the S6-well
plats were counted. The number of counted foci
was multiplied with the respective dilution fac-

15 tor. From *he calculated values, the mean value
was determined for sach sample. The virus tlter
was recorded as logll of the mean values

seen that the replication of an HY virus (FPV]

20 as well! as of an HEN]1 virus (MEl) by treatment
with LG-acetylsalicylate 1is reduced 1n tnhe cell
culture system in part by more than 29 %.

Example 4: Investigation of the molecular mech-
anisms of action the antiviral ac-
23 tTivity cf LG-acetylsalicylate is

passed on.

Further, it was investigated whsther tTheg mo-
lecular profile of acticn of LG-acetylsalicylate
is comparabkble with that of the pure substance

30 zcetylsalicylic acid. LG-acetylsalicylate should
ac- as an NF-x3 dinnibizor and correspondingly
not have any side effects on other Jlrds—lnduced
signal pathways Ar important group co¢f signal



17 True RlueTm perox daSe -substrate(KPL/070490). The antibody dilutions were carried o(ut in PBS
with 10% PCS and 0.1 % Tween-20 (Serva/16211). After the incubation with the primary and secon- 5
dary antibody, the cells were washed three times for 5 minutes with PBS/0.1 % Tween-20. For
stopping the reaction, the plates were washed Wiljﬁatap water and dried. Dries plates were scanned
and evaluated by means of the Corel DRA)W 9.0 software. In order to determine the virus titer of the
supernatants, the accumulations of infected cells Ufoci) in each well of the 96-well plate were counted.
The number of -counted foci was multiplied with the re.spective dilution fag-tor. From the calculated
values, the mean value. was determined for each sample. The virus titer was recorded as loc10 of the
mean values. nJhe sesults aresshawn indFigure:4.dbcan be seert that thé feplicationf of'an H7N1 virus
(FPV) as well gs.of an HEN virus, (MB1) by, treatment with 4 Gsacetylsalicyiatenis tesiyeed-in the cell
culture system in part by mare than 99 %. Example 4: Investigation of the malec L nisms of
action the antiiralactifify "ot L&%%éﬁ/l%%li(:@@fé#é Based I%% EQ Ig}rther', %%vh%(iangve%%;le%? r\%Jvahether the
lecular profile of agtioh of EG-acetyldHficyldte B cBmparabié with hat of e purE-ibstante
acetylsalicylic acich 4 Geacetylsalicylate should:act ascandNF-KB inthibitorzandscofiesperdifgly not have
any side effectg gn gther, virus-indyyced signal pathways AN imperant gioup cb signale s e

kinases is not inhibited by acetylsalicylic

acid. As Figure 5 shows, thi ig also the cass
for LG-acetvlisalicylate: the virus-induced acti-
- ’ ™ A \
10 vation of JNK, p38 and ERK (figure 5, track 5},

et 4, 2 LU
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30 plasm, which can then be built in at the cell
mambrane in new virus particles. Acetylsaiicylic
macid specifically blocks this step, without act-
ing on the accumulation of viral prectesins In &N
earliex étage of the multiplicaticn cycle For

licyliate the identical mechanism of
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18 mediators, which are also aCtivated after influenza virus-infection, are the so-called
mitogenactivat.ed protein kinases (MAPK). Thereto belong the kinaaea JNK, ri38 and FRY,. For the
pure sub- 5stance acetylsalicylic acid, it has already been shown that theus-induced activation of
these kinases is notinhibited by acetylsalicylic acid® As Figure 5 shows, this is also the case for
LG-acetylsalicylate: the virus-induced acti- JO vatlon of JNK, p38 and ERK (Figure 5, ‘creak 5), which
can be detected by means of phosphor-specific antibodies against the active form of these kinases in
the Western blot, is not blocked by -addition of 5 mM (track 7) or 7 mM isacetylsalicylic acid (track 9).
Acetylsallcyllc acid acts in an antiviral manner by the

“that the accumulaticn cf the viral,proteins M1,

NP, NSl and PBI is not inhibited by LG-zcetyl-
& s d

in
n

g, as will becom r
cence analyses shown in Fig. 8.

Therefrom, <+the conclusicn can bes drawn that

LG~acetylsalicylic acid has the same antiviral
10 potential as acetylsalicylic acid and acts by
identical molecular mechanisms in an inhibiting
manner on the virus multipiication.
Examplile 5 Reduction of the irig and inter-
feron-gamma m-RNA expresszicon level
13 gfiter LG-acetylsalicylate Treatment
It is known that 2a2n excessive cytcockine pro-
duction, the so-called cvtokine storm, 1is an im-
portant pathogenity factor for iInfecticns by
H5N. influenza viruses Since most ¢i tThese cy-
20 tokines are regulated in an NF-xB-dependent man-
ner, it was verified whether LG-ZZZ can inhibit
the expression of wvirus-induced cytokines and
can thus in addition influence indirectly the
pathogenity c¢f these viruses. [rom own prepara-
25 Ttcocry work, 1t was known that IF10 and IFN-gamma
is regulated up after infection with HSN1 (MBL)
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w
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iungs. Th

cr cvtok
tor NE-¥B Bassd on earlier Iindings, 1t could
30 e shown that Aspirin acts as an NiP-xB innibi-
0

t



tion of the expression of proapoptotic factors, which finally will lead to a reduced caspase activation in
the cell. Figure 6 shows this also for LG-acetylsaiicylate based on a Western blot, the caspase
activation by the cleavage of the caspase substrate poly-ADP-ribose polymerase (PARS). The band of
the cleaved PARS (track 6) being clearly visible dter 30 his efficiently _
75reducedLG-acetylsalicylate-'treated samples (track 7).  The NF-kB-dependent step in the virus
replication is the caspase-dependent export of viral ribonucleoprotein complexes (RNP) into the
cytoplasm, which can then he built in at the cell, membrane in new virus particles. Acetylsalicylic acid
specifically blocks this step, _without acting on the accumulation of viral proteins in an earlier stage of
the multiplication cycle =Fok k&@-aeetylsaticytatedhe identicalrmechanismtaf action dpphest Figure 7
showa in a Wegstern bt 19 at the accumulation ofithe. oprateins Mi,s  » NSdzand £B1 is-not inhibited
by LG-acetyIsaIiiije[tg. It is however fdu_nﬁd,same:gs described befare. for the pure. gubgiz;gnce
acetylsalicylic acid, ah ®fficiefit rétefitiofi of viral RNP ori p‘Ié:x“eé,. aswill peic%,mgcleér from the
immunofluorestence ahalyses SHEWE i Figt B. ThefefrbM toRAUSIGH-Gah béFawhdRat & _
LG-acetylsalicylie agidihas thecssame mstiviralpotential as acetyisalicylic acid andractsiby identical
molecular mechanisms ip an infukiting;mannecen the yirusapultplications an sfrect

on the expression rate of the two chemokines or

cytokines. FTor the experiment five Balb/c mice

were each tTrea ne hour before the_infection
10 (infection doses: 1 % 107 pfu/50 pl) 1.v. (100

with 30 mM Lé-acetyl

15 isclated The expression of IPL0 and IFN-gamma
in the mnouse 1 G-acetylsalicylate-
Trezted mice compare to ths control animals Was
verified bpy means o¢f guantitative RI-PCR The
data are shown 1n Figure 8

20 The expres

3 o)
treated mice wasg set to 100 %, in order to have
a

the intravencus 25 well as intr
25 ~reatment route, a reduction of the m-RNA ex-
pression could be detected {or both chemokines
r cytokines The 1ntravencus tresatment route
showed with a 62 % raduction for IFLIC and a 68 %
reduction for IFN-gamma &a stronger effsct than
30 for the intraperitoneal treatment route with 296

The results show that ths HSN1 virus-ingduced
expression of NF-xB-dependent genes in LG-ace-
tvlsalicylate-treated infected mouse lungs is

35 strongly reduced. This i1s important, since the



Example 5: Reductionof the IP10 and inter- feron-gamma m-RNA cxprcinn level after
LG-acetvlsalicylate treatment. It is known that an excessive cytokine production, the so-called
cytokine storm, is an important bathogenity factor for infeel-ens by MINI influenza viruses. Since most
of these cytokines are regulated in an NE-KB-dep&ndent manner, zt as ve-Hfied whether LC-ASA een
inhHhit the expression of virus-induced cytokines and can thus in addition influence indirectly the
“pathogenity of these viruses. From own preparetory work, it was known that IP10 and IFN-gamma is
regulated up after infection with HSN1 (MB1) in mouse lungs. The expression of this chemokine or
tvtokine is induced by the transcription factor NE-KB. Based on earier filldings, it could be shown that -
Aspirin acts as an NEKB inbibitaro 20 < © The ainr of ¢his experimentoteas=o findiout Wh.ethed
LG-,acstylealiaylate acts as.an,NFrKB inhibitgr.in the mouse, lung after HSN® infectipn sFog this .
purpose, it was investigated whether 8 reatment of the mice before and during the MB1 infection with
LG-acetylsalicyfafe ffas™an® &ffetton the expréssiontate Bfthe two chemokines or Gytokinies. For the
experiment five2BalbitFmisE warEedeR fretedi6rigtfolir beforé tHeSrféctiBR (infactiok B6se: 1 x
10pfu/50 pl) i.v{200 ph and-i bt (200 ph) with 50inM kG acetylsatioate.. The further tre&tments were
made 17, 24 and«42 hours, after infection. After.46-hours p.i: the;lungsere aken opt anddhe RNA

was isisolated. The expression of10 and IFN-gamma inthemouselungsafLG-acetylsalicylete-
*ep%ﬁ%ation, but cé% a?so q&dlreg%%y 1n91uegce

"

n a positive manner the course of the disesase

-

by reduction of excessive cytokine producticn.

10 Example €6: Compatibility studies.

In the following experiment, the compatibil-
ity of LG-acetylsalicylate azfter asrosol treat-
ment of mice was tested. In order to monitcr the
influence cf the treatment .as preci s pos-

15 sible, the experiment was carried
ci the Mouse Mcnitoring System. This permits Tnse
measurement of tThe temperature 1in rsal tCime
Every 5 minutes a temperature value was deter-
mined and plotted (Figure 10AR-F). further, =Tne

S 20 animals were weighed every. day. AT the end of

the <Treatment, the mice were killed, and tThe or-
gan weight o¢f liver and spleen was determinesd
At the first signs of liver toxicity already,
the size of the 1liver will increase Cn: the

25 cther hand, an increase of the size of the
spleen 1is a sign ¢f inflammation processes.

Fer the compatibillity study, & Mouses Monitor=-
ing transmitter was impl
female Balb/c mice 3 d

30 The successful interven

S
days. Then € mice were each tCre



reated mice compared to the control animals was verified by means of quantitative FT-FOR. The data
are shown in Figure 9. The expression of 1210 and IFN gamma for un- reated mice was set to 100 %,
in order to have a clearer possibility to compare. After four times treatment with LO-acetylsalicylate
over theintravenousaswellasintraperitoneal 25 tre&@ment route, a reduction of the m-RNA expression
could be detected for both chemokines or cytokines. The intravenous eatment routéshowed with a 62
.26 reduction for 1810 and a 68 % reduction for IFN-gamma a stronger effect than for the.
intraperitoneal treatment route with 26 % for 1210 and RO % for IFN-gamma.  The results show that
the HSN1 virus-induced expression of NH-KB-dependent genes in LC-aca- vlsalicvlate-treated
infected mouse: lupgssis steongly creducess This isimpartant, sinee the: 24 excessivecprodiction of
ovtOkines observed after H5NJ, virus infection ('cytoking sstormr), which.cyBokines.in the.largest part
are reaulated in'an hﬁxﬁ-deﬁqnﬂent_manner, strongly contributes 5 to the pathogemity of these
viruses. Thus, EGASA tarfnof Snly-directAnftuerice tie' Girus Féphication, but dnalso indirectly
influence in a positiveomannerithercburse ofthe diseasetbyeductiont of &xcessive Eytakirie production.
5 out daily for 5 days at 9:00; 12:00 and 15200

o'clock.

The influence of LG-~acetylsalicylate on the
i)

change of weight was investigated.

m
weighed daily beginning with the deay of treat-

10 ment and that bpefore the first treatment (8:00
c'clock). The weight of the first day of treat-
ment was set to 100 % and the determined bo

20 Further, the influence of LG-acetylsalicylats
n the body temperature was investigated. As
e

erg—

rioned already, the Mouse Monitoring System
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permits the determination of the body tem

T of mice in real time. Since mice have a
lism, smallest changes cf well-being
¥ ad *“c¢ changes of the body tesm-

rature. In Figure 10, the <course f the tem-
3
)

o
inning 1 day before the
the end of the trea

e

is sheown. No diff



Example 6: Compatibility studies. In the following experiment, the compatibility of
LC-acetylsalicylate after aerosol treatment of mice was tested. In order to monitor the influence of the
treatment as precisely as pos- 15 sitle, the experiment was carried out by means of the Mouse
Monitoring System. This permits the Measuremerfof the temperature in real time. Every 5 minutes a
temperature value was determined and plotted (Figure 10A-FIl. Further, the animals were weighed
every. day. At the end of the treatment, the mice were killed, and the organ weight of liver and spleen
was determined. At the first s.igns of liver toxicity already, the size of the liver will increase. On the
other hand, an increase of the size of the spleen is a sign of inflammation processes.  Forthe =~
compatibility study, & Mouse Menitoriag trarnshitést aas indplantedhinto iy fota 12 femaie Ib/a mice 3
days before the treatrpent. Jhe successtul intervention ywas menitosed overs3 days.e Ehen-6 mice were
each treated three times per day with 2 mlnc&f;aQSSO mM LC:acetylsalcyate salytion.hy Means of a Peri

= ) T

L = -~ J

nebulizer. As c8ii-~ 22 trols Sérved 6 mice, which were treated with 2 ml PBS.. The solutions were
nebulized with & bresatirevt 1.5 bUF 56 that the ratniehftobk ApproxC 26 Hillies. Frietreatment was
tarriedsout daily:-foe 8 daysat 9:0G¢ 12:00 andnib. 00 ®'clecks & nEheiinfiuened: of LGraretylsalicvlate on
the change of wejght was, investigated. Allice were weighed.daily keginning yith the<day of

- treatment and that before the first treatment (9:00 o'clock). The weight of the fig t day.of freatment was
set to 100 % a\n@agl the deteriined %6§y W%"gh on tﬁé f’oﬂévﬁﬁéle daii/gg“ V\}a%sgﬁgferrg]dethe?eté. The ‘
comparison of e i#%& Groups of tre&tmart resfed witthe plot shGWwr MFiguté.-11. Thérd tan be found
that there is nozsighificant difference :0f the ehangesi of therdyrweightbetweer thehown ‘
LG-aggtylsalicylate grogp, ard the PB3-treated growp. i o durther ithe influence pil Gracetylsalicylate
-on the body temperature was inyestigated. As mentioned already, the Mouse Monitoring System
permits the determiination of the %83% teriperature dforﬁgegi% rega tTrﬁ“er?%ir]Eg_ mice tI?aé\%e a high _
metabolism, srefESt changes BRwelltBeirgh Wil alfdady ead for ShaRgestor e od§ Bmperature. In
Figure 10, the eoursesof the demperature beginnirg 1l dayibefore the Zieatmeat (Figure 18A) to the end
of the treatment (day +4) (Eigure £0F) is-shown.No diffgrence with-regard {0 the;Rody demperature for
LC-acgtyIsalicyéate-treat,ed mice comc‘!oared to the. ,co?t[ol anion%a scan Q'% seen. ..., .

nce in  tne rgan welghts

d animals and the control animals

cund. Thus, aftteyr inhalative treatment
o) s

for a liver towxicity, often
1

zccompanied with a2 swelling of the organ, ars

20 observed Furthesr, no systemic inflammaticon re-
actions, often accompanisd with an Increase of
size 0f the spleen, were cobserved.

From the studies described above foilcows, as
a2 summary, =hat the inhalative application of 2
25 ml LG-acetvlsalicylate with & concentration of
50 mM over a time of 5 déys 1s well compatible
for mice.
Example 7 Patients teasts

In a healing attempt, 4 patients with Dbron-
i

30 chizl infections were administered a scolution,
comprising up to 2M LG-ASZ (50::50) and vaporizecd
to particle sires of lsss then D> um. The I



23 Finally, the influence of LG-.acetylsalicylate on the weight of:IHiver and spleen was invstigated.
Fifteen minutes after the last treatment, all animals were killed, and a necropsy was car-tied out. After
complete exsanguination through the Vena Cava, the inner organs were examined. The lungs were
first examined through the dia.- pliagm in the not €8llapsing condition. Liver and spleen were weighed.
The results are shown in Figure 13. Since the body weight of the mice did not substantially change
during the reatment, a normalization of the organ weights could be left out. For spleen (Figure 12A) as
well as for liver (P aure 125), no significant differ- IS ence in the organ weights of
LG-acetylsalicylate-treated animals and the control.animals could be found. 'Thus, after inhalative -
treatment of mice np signs.for.a:liverstaxicity; eftenagcaomapanied with asswelling dfthe argan, are
observed. Furtrq%r, no systemic inflammatiqn reactions often; accompanied with ap.increase of size of
the spleen, wefe observed. = ~From the studies described above follows, as a summary, that the
inhalative application™t 225 i £ &-ac&yhlicyldte with*a’cdhténtrafiGit t50 M Vet & time of 5
days is well compatible formice: Examptes?: Patientstests: 2 ¢ #+a healirgfattémigt, 4 patients with
bronchial infectians were administered a solution, comprising up to 2M LO-ASA (50:50) and vaporized
to particle sizes of less than 5 pm. The total amounts of LG-ASA were up to 350 ma. The inhale- 24
tion flow was adjusted to less than SOO ml/s, in most cases less than 300 ml/s. The breathing volume
was at least 30 %, iff mbstchsesmat least 5D %, fre-iRspirations. Capatityof tHepa- ™

provement of the symptoms Wwas detected already

on thes first day after the administration. For

21l other patients, an improvement of the symp-

190 toms occurrsed on the 37° day after the adm i

stration. The sﬁbjectively pe b
ity of these high c¢oncentrations in the s
ons was excellent. No patlient rep

o) S
2 urge to coudgh was

[t

ions. Further, no &3t



Stients.

For three of the patients, a significant mproverhent of the symptoms as detected already on -

the first day after the administration. For all other patients, an improvement of the symbtoms occurred
- on the 3'd day after the administration. The subjectively perceived compatibility of these high
concentrations in the solutions was exce.12ent. NG patient reported taste irritations. Further, no a urge
to cough was detected. Legend of the figures Relative virus titer [ %; Infection round 5Control
Cseltamivir Amantadi e Aspirin Fig- 1B Relative virus titer%) for ‘'on round Control

(e
[t}
wl
]
s
L
O
]
rt
T
[}
th
% A
[i8]
“
[
U]
9]

2
J—

Relative virus tTiter |

Infection round

Control Oseltamivir Amantadine

Fi1g. 1B

Relative virus titer [ %]
nfszction round

Control

L
=
&
M=)
U
hEd

o

mM LG-ASA



Oseltar vir LC-ASA Virus titer105 (pfu/ml) Control 5 mMfl 5 mM LG-ASA 26 Fig. 3A Relative virus titer

26

{ % of the untresated control)

untreated ASE (5 mM) LGE-ASDE (5 mM)

Fig. 4A
10 Virus titer (log 10) pfu/ml)
Fig. 43

3]
-
L8]
O

o
]
)
Fh
1y
O
ot
-
O
-5



( % of the untreated control) untreatedAS?. (5 mMM)LO-ASA (5 mM) 5Fig. 35 Virus titer x 104(pfu/rl)
Fig. 4A Virus titer (log 10) pfuiml) Fig. 45 Virus titer (log 10) pfu/ml) I1SInfection

27

Fig. B
Untreated

control

(051
O
bt
<}
m
]
-t

Lh
[
@
i
'
o
=2

P
!
%
¢
O
ot
;J
O
]
O
th
vy
w
|.u
X
~
O
£
|
g
s
[
wl
[
]
&4
02
£
w

=
|
eyl
2z
el
0
e
3
]
1]
41}
n
I
[0
-t
[1H)
ih
rt
14
]
I
[a s}
2

tE]

15 Temperature (°C)



Fig. 8 Untreated  control Solvent 5LG-ASA Fig. Infection of Ealb/cth L x 10,.3 MBI m-RNA
expression after 48 10 g. 10A Temperature Fig. 103 Temperature (C) Fig. 10C

28
Fig. 100D
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Patent claims.

1. The use of a composition comprising a salt of the o-
acetylsalicylic acid with an amino acid selected from the

group consisting of lysine, arginine, ornithine,
diaminobutyric acid, and mixtures of such amino acids for
producing a pharmaceutical composition for the prophylaxis

or treatment of viral infections of humans or of animalsg,

2. The use according to claim 1, further comprising a salt

of the o-acetylsalicylic acid with glycine.

3. The use according to claim 2, wherein the amino acid is

D-lysine, L-lysine or a mixture of D-lysine and L-lysine.

4. The use according to one of claims 1 to 3 for the

prophylaxis or treatment of infections with



30 Patent claims. 1. The use of a composition comprising a salt of the o-acetylsalicylic acid with an
amino acid selected from the groupconsistingoflysine,arginine,ornithine, diaminobutyric acid, and
mixtures of such amino acids for producing a pharmaceutical composition for the prophylaxis or
treatment of viral infections of humans or of animals. 2.The use according to claim 1, further
comprising a salt of the o-acetylsalicylic acid with glycine. 3. The use according to claim 2, wherein

the amino acid ig 3-ysine s LAysine, ora mixture of -vsine and L-lysine. 4. The use according to one
of claims 1 to 3 for the prophylaxis or treatment of infections with 31

5. The use according to one of claimg 1 to 4 in a

galenic preparation as a liguid, aguecus composition,

in particular for the aerogenic administration.

&. The use according to «¢laim 5, wherein the agueous
composition is a 0.1 to 5 M, in particular 0.1 to 3 M,

preferably 1 to 3 M, agueous solution of the salt.

7. The use according to ¢laim 5, wherein the
agqueous composition is a 0.01 to 100 mM, in par-
ticular 0.1 to 10 mM, agueous golution of the

salt.

8. The use according to one of ¢laims 1 to 7, wherein
the composgition is arranged in a pharmaceutically

compatible tank with a vaporizer or nebulizer.

9. The use accerding to claim 8, wherein the tank 1

prepared for the adjustment of an inha-



influenza A viruses or rhinoviruses. 5. The use according to one of claims 1 to 4 in a galenic
preparation as a liquid, agueous composition, in pagticular for the aerogenic administration. 6. The use
according to claim 5, wherein the aqueous composition is a 0.1 to 5 M, in particular 0.1 to 3 M,
preferably 1 to 3 M, aqueous solution of the salt. 7. The use according toclaim5,whereinthe aqueous

compositioni&&¥P81 td 280 Ffv LEFarticiiaro. 1 1890 MM, aquBsadsiatonofthestaltt 8B mhe use

according tosone ohelaims L ip 7puieiein the-compasition isarrapgedyn Abhagpacedtically
compatible tank with a vaporizer or nebulizer. 9. The use according to claim 8, wherein the tank is

prepared forth83diidimeiPorasifhb- X2 least 10 %, in particular at least
30 %, preferably at least 50 %, up toc 95 %, referred to

the inspiration capacity of a patient.

10. An aerosol formulation comprising a composition
according to claims 1 toe 5, a propellant and optionally

auxiliary and/or carrier substances.

11. The aerosol formulation according to claim 10, wherein
the salt is comprised in an amount of 0.0C1l tc 50 wt-%,
0.001 te 10 wt-%, in particular 0.1 to 10 wt-%, or in
particular 10 to 50 wt-%, refaerred to the total

formulation.

i2. The aerosol formulation according to c¢laim 10 or 11,
wherein the salt is comprised in particle form or solution
with an MMAD value of less than 10 um, in particular less

than 5 um.

i3. The use of an aerosol formulaticon according to one of
the claims 10 to 12, in the manufacture of a medicament
for the prophylaxis or treatment of wiral infections of

humansg or of animals, wherein a human, who is at risk to



lation flow of less, than 1,000 ml/s, preferably-less than 500 ml/s, in particular less than 300 ml/s, and
of a'breathing volume of at least 10 96, in particular at least 30 96-, preferably at least 50 %, up to 95
1, referred to the inspiration capacity of a patient. 10. An aerosol formulation comprising a
‘composition according to claims 1 to 5, a propellagBand optionally auxiliary and/or carrier substances.
11. The aerosol formulation according to claim 10, wherein the salt is comprised in an amount of 0.001
to 50 wt-%, 0.001 to 10 wt-%, in particular 0.1 to 10 wt-96, or in particular 10 to 50 wt-96, referred to
the total formulation. 12. The aerosol formulation according to claim 10 or 11, wherein the salt is
comprised in particle form or solution with an MMAD value of less than 10 inn, in particular less than;5
ym. 13. The use-@faaraerosol formulation acgerding td ere of the claims 10 ta 12 dr thednanufacture

of a medicament.fgr, tpghpmgpylax&s,or treatment of viraljnfections;qf humaps o of-animals, wherein a
human, who is at risk to 33 catch ' aviral_infectionorisaff gctqd therewith, or such gn anlmal is

administered aefogaMiORlly fof thie! innaftion hPdughtR& =+ 2= +°0  tax

nese or the mouth & physioclogically effective
5 amount ¢f the &derosol formulation.

14, The use according to claim 13, wherein at

st

least 10 mg, preferably at leaSu 50 mg, most’
preferaply. at least 100 mg, up to more than 200
mg, of the aerocsol formulation is administered
10 "aerogeﬁiéaliy and preferably within a time of.
less than 5 min, preferably less than 2 min,

mogt preferably lesss than 1 nin.

5. The use according to claim 13 or 14, wherel
the inhaleation flow 1is adjustéed *To less than

15 1,000 mi/s, in particular. less than 500 ml/s, in
_ pa&ticular less <than 300 mi/s 1is, and wherein
the breathing volume is adjusted to at least 20
%, in particular at. least 30 %, preferably at
least 50 %, up to 85 %, referred to the inspira- f
20 tion capacity. of 2 patient.



nose or the mouth a physiologically effective 5amount of the .aerosol formulation. The use
according to claim 13, wherein at least 10 mg, preferably at least 30 mg, most preferably_at.least 100
mg, up to moreHthan 200 mg, of the aerosol formulation is administered aerogenically and preferably
within a time of. less than 5 min, preferably less th#h 2 min, most preferably less.than 1 min. 15. The
use according to claim 13 or 14, wherein the inhalation flow is adjusted to less than 15 17000 ml/s, in
particular. 'es than 500, ml/s, in' particular less than 300 ml/s is, and wherein the breathing volume is
adjusted to at least 20 %, in particular at least 30 %, preferably at least 50 %, up to 95 %, referred
to'the inspira- Mt i on capacity,of a patient. 16. An inhalation device with a supply' tank and an aerosol
generator rnrintbrid o the suppiy: tank, whereinthe supplytank camprses an aarasakforngulation
according to one,of clims: 10 1a.12. 34 1. The inhalationdevice acgoiding to.claim- 1.6 with dontrol
and/or regulation means for the control and/or.regulation of the inhalatjon.flow.and of.the breathing
volume, whereintfé conftrol ﬁr{b‘g rFEgUIATIOR nfeans AreSHrefefably dtiiistéd th VAluds actording to
claim 13. . and ¢f the breathing .volume, wherein the control

5 and/or resgulation . means are preferably adiusted

to values according to claim 13.



