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1 5 The use of an acetylsalicylic acid salt for

treating viral infections. Field of the invention.

The invention relates to the novel use of a

conposi tion conprising a salt of o-acetylsali- 10

cylic acid with a basic anmino acid for producing a

phar maceuti cal conposition. Prior art and background

of the invention. . influenza still belongs to the

great plagues of mankind having a pandem c

potential. There 15 are only a few drugs agai nst the

i nduci ng pat ho- gens, the influenza A viruses, which

are all im nediately directed against the virus. The

proby l enad spthat, rgsistances icam devel opar elatd veby

qurcﬁly Further t here |s risk that the avi an 20

infl uenza epidefP&dl1y §ric glf’rt“fcow °riduced by

infections with the H5 influenza A virus, is also

transm ssible to humans. I n particul ar per- sons that

cone into contact with infected fow .are therefore

Fiefighe i ske |hnpartitakar it has 25 to be noted

that increasingly insensitivities of the HSNL-

viruses agai nst .the few a rovgd ru S a z

osel t Afi q}'aPelﬁEbortw% pg ere’® |§: ?her %?e %Fe or =

oogents heednof coavet L adch ®f fa cisentt ant | -CP'n‘FFQénfz]asall‘

g? %fgglhh%ﬁgp@ylﬁélaasaml lo, asiforsdheproducing
tment of viral 'infections, and the drugs shoul d

ﬁo@ﬂ%&@@e?U&ﬁﬁrésﬁﬂ%MEeéttoqtbsmkﬂe 2

av]
[
[
o}
3
]
La]

t and background of the invention.

Influenzz still belcongs to the'great plagues
of mankind having a pandemic potential. There

y a few drugs against the inducing patho-
11 im--

h influenza A viruses, which are

irected against the wvirus. The prob-
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that resistances can devslop relativsly
Further, there is & risk that the avian
influenza epidemically growing in fowl, induced
by infections with the HS5 influenza A virus, is
also transmissible to humans. In particular per-
sons that come into contact with infected Zfowl
are therefore at high risk. In particular it has
to be noted that increasingly insensitivities of
the HS5N1 viruses against the few approvad
such as oseltamivir are rep
therefore an urgent need of no
n uenza drugs for th
z2s for the treatment of viral infections, a
s

the drugs should net triggexr any re
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From t he docunment W2004/ 0603660 Al, it is known that
acetvlsalicylic.acid is able to in- hibit the
transcription factor NF-KB,in host cells and that in
the course of this inhibitron 5 of the NF-xB signal
pat hway essential viral 'com ponents will remain in
the cell nucleus and can- not be integrated anynore
inviral particles. Fromthis docunent is further
known the aero- genic admnistration of _
acetyl sal i g}fﬁlei c_@g%:q_mff £ 1Qm¢)beogr/lc:(p$1gba>oi S Zdr, Lit is
treatment of. viral .infec- tions, For instang Lr.om; . _
kRe“docakérit BE 1b3 162 b19Y A, BSFCS Of the ee’_ o
acetiy] salh eyl ke zacs driictthi dasi £acaimo BEFdS arlen  host
Knqun. ig ggﬁggu, the .repara AS. tians:abtai nadipition
Yherew th ber ng provi ded exctu- sively for the oral _
adnitti st NATi*oh, SPW%h'iP§t%%Mn€rﬁsie¥uﬁtaﬂer‘,Mttﬁae* usé™
ebnsuphs saktis. kemaz ifieat nghdi sedsesnok itdies and can- -
rheumatic .type, arthri-_1ij . Nayral.gi LG asS:es.
Pgr ggﬁe, lir‘)s/‘g%%mag i) haeltékg%gieseég{es,&s%?gkgg_éﬂﬂgﬁ%ae' |
pectror icd,i sycbasunditel i arfdts thypas§"EpEr athiohs, 2T
%’%%_,C Sé&ﬁtiri'f%ttﬁ"aaﬁﬁ@ﬂl %ngs ?t@ttytlt%ﬂic{?“ﬂfi axiof for
e I nmune, system o atjents, for 2 LUNor; . =o -
BREphYT FRR¥S 2FDF t R  SrET BEPEOY of°¥'hepgaga‘%tivgre°
de o2 cline due to the denentia syndrome, for the in-
hi bi-ti on of gallstone formation -and/or the treatnent

of di abetic diseases is known. The in- sofar. o] |
s. al 8T adeé U Pivet nof & O readly dl?scéﬁneﬂﬁdé?ﬁt ﬁér}t \;Qae 013

Rane AsprissclHd a% «dr ygse tfyors 30 itodat ¢ ng caist hwatthapasic
2%%%3 %@?één%%gfﬁé@wﬂ&&n +he art, the prepara-
ticns obtained therewith being provided excliu-
sively for the oral administration. From this
document, further, +the use of such salts - for
treafing disesases of the rhesumatic type, arthri-
tides, neuralgias, myaigias, migraine, i1schemic -
heart diseases, stroke, angine pectoris, myocar-

dial infarct, bypass operations PTCA, stent im-
plantations, for the stimulation of the immune

system of HIV patients, for the tumocr prophy-
laxis, for the retardation of the cognitive de-
cline due to the dementia syndrome, for the in-
hibition of gallstone formation and/or the
treatment of diabetic diseasss is known. The in-
sofar known salts are furthermore already used
under the +trade name Aspiscl® ag drugs for

asth

sthma, hay fever, swellings of the na-
cn
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sal mucosa or chronic respiratory tract infec- tions,
and that in addition to the oral admni- stration

also for the injection. AI% t hese di s- eases do not
have a direct correlation to viral 35 infections by

i nfluenza viruses. 3 The use of pure acetylsalicylic
acid as an antiviral agent, which is inhalatively

adm nis- tered as an aerosol into the respiratory

tract or the lung, has proven itself in principle
veryrhewel kei no £t hguari malcamgdes 2 1Eary hupanggid as  an
|nha.I atl 0 of pure ety . cylic qacid haweyer i s -
gRise Eon °F Brl tat%l%onsll o? thehlpesa%r ayoriy tract,
Eentdvbr aa naitndé eirduad 1 calseso Hh@vasf%ﬁﬁ\?m %¥afY anfact
bﬂhﬁéﬁ&' @%Q{( ag@ﬂ@abmﬂ i craeild may bedd:d0ptice very
ast hma att s faqr sone |t|,,ve atlents N :
¥&sel R AdYogRRirc Appli cc;jan"'rson Sf gr%:e 3%?1 sal'lcli}y feion
aci dpas sanaantt v i safliuenzacdragivoundy t REMETOF € b‘é*’“*Se

gQr}Iorr?t?]nd'lc.‘ta‘t ed for, asthop patjentseseri eEseRs Wwikhct.
an asthim ri's 5 Techni cal ob ect Qﬁ t he |nvent| 0
t

ofh% 3t o° PP EVE d!gha
anf or Aml=atd oncwi t b racetyltsal s eyliioy 2 aci e $ b tmeati Agad

yi ral |nfect|ons Which | [ | »a -
6 ef&tddand 5 n° parti éﬁlrgr %Jefr el‘:ﬁ'rgﬁ{/yaﬁ g tthleen >

Einskeof thes ¢ ndact | @ﬁf@@e%@hﬁé’%%ﬁéﬁéo%agrcé%? yl=

Eh%'é‘yeﬁfﬂ' op-.and prefarrednenboth 7 i metsa Rkorug would
achi eving this iecnical, 0blegt the, i Mxonps patiencs

or persons with an asthma risk.

Techrical object of the invention.

herefore the object of the invention
vide a formulation with acetylsalicylic

ting viral infections, which is

-
(-t
!,4
[44]
ot

o} a
ularly well tolerated and in particular
v ds +the risk of the induction of

For achieving this technical ob]
vention teaches L e

prising a physiclogically effective dose of a
salt of the o-acetylsalicylic acid with a natu-
ral or non-natural basic amino acid for produc-
ing.a pharmaceutical compecsition for the prophy-

laxis or treatment of viral infections of humans

th jo-

cr of animals, in wparticular o mammals and
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25 vention teaches the use of a conposition com

prising a physiologically effective dose of a salt

of the o-acetylsalicylic agid with a natu- ral or

non-natural basic amno acid for produc- ing-a

phar maceuti cal conposition for the prophy 30 | axis or

treatnment of viral infections of humans or of

animals, in particular of manmals and 4 birds. For

t he purpose of the invention, in par- ticular

oifegs L ome Wi thengtwrabby osfurhienginwiend-type in par-

|ru3f not hawever énfecguqns Wi Jhrggﬁ%1|0@§dhr?ln

8d vitU56S ar e desi ghat ed vi - i nfections.,

Ariong- th@°b|wdgus¢ﬁparﬂpéuI§PW%ﬂW* sh%ﬁe&§ PRFs, W1 ED

%%ﬁ@@!C@%%? mRQU A d8, ¥ ukkeyss @mﬂlﬂeQImmdm&$ vi-
but. al s songbirds are involved for the prophylaxis

&R reBEREMTCAB By the use. of such a salt, in

particular with aerogenic"adm nistration, an

irritati ot e, for Jostance of tffb&szC@SﬂE*z as
of t grngp?%a ?%?égtract I?s avoi ded by that the

Retive SRRSSFance FK StheP&dh: AF Sfer eahfécrer?ﬁ at iRt ie S
Bat dagids, Thesebyz 1k pantichl ac sasehre atrtwacksesidn for
patlents ffecte h thhm. gr persons at risk are
rél§ a%Fy g’3"el\/ae"r<‘1fLgdvég}an}:zlgt%'hgtﬁé1 gre practi- cally no.
obstacles for a broad application as a therapeutic
agenbvastgel | s@S & PEQRYI ackizc 20 agelﬁazbecaug.eazof with
the freedomfrom side effect risks, 1{l re since -
BIfeE $BF AiCat £ BA 4TS BYEA - 7 Peady” used‘ég gﬁ g-lge £is

‘a8gpd Nstoastimatafure of the mucosae of the resplva—

tory tract, is avoided by that the active sub-
stance in the administered formulation 1s mnot
zacid. Thereby, in particular asthma attacks in
patients a:fected with asthma or persons at risk
are reliably prevented, and there are practi-
cally no obstacles for a bread application as a

therapeutic agent as well as .a prophylactic

-agent because of tLhe freedom from side effect

risks, the more since the formulation 1s even
already used as an agent against asthma. Fur-
thermore, &s has been found by the invention,

the inhibition of the viral replication is prac-

w2

tically .not ffected by the derivatization of
the acetylsalicylic. acid, what could not .be ex-
singly it is even in part slightly

-+ 3 -
pected; surpri

increased.

It is preferred, 1f the pasic amino acid is
selected from the group consisting o i
1

arginine, crnithine, diagminobutyri

mixtures of such acids", preferably 1t 1s a
mono-acetylsalicylate. An aminc acid 1is an al-
sha-aminoccarboxvlic acid, and at the alpha-atom,
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thernore, as has been found by the invention, the
inhibition of the viral replication is prac 25

tically not affected by the derivatization of the
acetylsalicylic. acid, what could not . be ex-

pected; surprisingly t is even in part slightly
increased. it is preferred, if the basic amno acid

is 30 selected fromthe group consisting of "lysine,
arginine, ornithine, diamnobutyric acid, and :il

Xt W8 r @t;q&ﬂcaracardsd,:meferrablyaidt;cialar-an be bound

rmno acet Lyl s | at am ng saci dLs san- &hp r i
ffa-A ni 3& ‘r‘)éoxy IS aC| , glﬁgléata{cﬁe al pha étsoerrf o

" Bhea hydieoge:rhaolrr‘ ard arbmiﬂﬂ’éryGFé’d%fbaIO—caﬁ“Bfee%Jcmobas 1c

33 A Sk de sGhappr A c BasixC AR NOmasicd €OAPML seshen basic
the si de chain_a basic croup or se\geral\ ti
§Frodps, 3t pafevcut Br Bdh™ amiTio" §fodp. The *basi

Ele, _.J_y_

adinw aeci d mayxtorpardf chFary Heng- Iex,zsqi né;r ilyhlryv si ne

or-a mxture of D-lysine and L-lysine. The

preparation nmay in addition conprise . a.  salt of the

o- acEbyl sRFE@AT 2L A6Td With a hatiddigiogr comprise a

@%rlwabhﬁradh@morloal@@wmvummmnebas:ndlezas:mea natu-

chain,_ in particular vvlth ci Th ight

Fﬁsﬂ n8Zt o gry@lan UFR L hé cgjélosaln@i?l o“ﬁtrrPrgle ealorﬁla%QSlc

sanrgae febei100: 1ito PaLtiﬁUlp%iFtl ¥ty 1%?21@63 The
#hfrdéﬂfgd1§s§dBXUJeg*qc§ﬁé“5@fﬂH€ &mmpOSl-

aC|

' ysine an cine. 15 Parti cul yprefer d .
rdof sAPY orca *tf?xt"%g‘ree Y- | RN o%uc“?ﬁdg}islt e AL

panmposttier cohbrerncitab| § 0 :avai [Pald 2= onder 1heat medeture
n%ﬂE/ﬁpl&%gthgong%o aci ds 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 in-
stance in an aguecus solution.

For the purpcse ¢f the invention, pharmaceu-
tica tompoSiﬁions'may also be used, which con-

tain prodrugs, which are naturally metabolized

into active substances used according to the in-

vention by the organism after taklng or admini-

stration.

According tec the invention, the used composi
tion can be used for the prophylaxis or treat-
ment of a multitude of wviral infections. Par-
ticularly suitable <is the composition for the
prophylaxis or treatment of infections with neg-
ative-strand RNA viruses, such as influenza vi-
ruses, preferably influenza A viruses, in par-

ticular viruses of the H3 or H7 type.
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stance in an aqueous sol ution. For the purpose of the
i nvention, pharmaceu- 20 tical conpositions may al so
be used, which con- tain péodrugs, whi ch are
natural ly nmetabolized into active substances used
according to the in- vention by the organismafter
taking or admni- stration. -25 According to the

i nvention, the used conposi- tion can be used for the
prophylaxis or treat- nent of a multitude of vira

infecti aloddtuLardy suidpbkeunstheat _be sub-
Conposi |on or the . prophylaxis or treatnené oo
FRBect? ongS@ict h 3@ 30 ¥ vel St r arfi® RNANVI F U588 suth®

8s dd¥d slenza Viverusasy rpsefisabby infkuenzanduced cy-

viruses, |i ar - ticular viruses e BB or HGu1atad
Fype % |&‘$as °Koviever al 50 béenQ%ound t hat tﬁélgub

shanee USedimcdepdindeld t RENNRENt i BN sBF-2i esdes D€

1§ LVEL = 6XRY ESSEAN Rf Vi ushd nducasheyori,okthesefore,
ncyt o B e stcrmd),_Wwhich are re%ylated

5
= the ™ ﬁﬁm?gﬁﬁgy e
aeen ¢k #g tf)htahemlaml’e:mgenncthmfeéntealtf%f which 1is

at hogeni ¢ Vit can, general | h&=sive cy-
E@duCed fﬁé g%qé%nFCQQ%fzntlal of which is LY
torkrist ait eﬁXPa\frﬁﬁn@lét"hers D RIFEH Ane excéds vet QPP 10

Laki e, 8xp1essh @n« oTher ef aneve hhe coonpesidlion susedable

ding to th t | b the; -
Preat RBA B8 rbbAY 16 of SOPPN . ShL T e8ti one i th "

€ eromnavh 5 Us w(1SARS) *pe"smarm@im;s syhBySilal vipg®Liratory
g?ﬁ@yL EHOWf“§§S (B5eh, miﬂ?&vzruses, such as Mar-
burg wvirus cr Ehola virus, arena viruses, such
as Lassa virus, Argentinean, Bolivian or Vene-
zuelan hemerrhagic féver viruses, hantaviruses,
flaviviruszes, such és_Dengue virus or yellow fe-
ver virus, Crimean-Congo hemorrhagic fever vi-
rus, Rift Vailey fever virus, parainfluenza vi-
ruses (type 1, 2 and 3), rhino viruses, human

metapneumoviruses {(hMPV) and Epstein Barr virus.

The galenic preparation of a pha:maceutical
composition used according toe the inventlion can
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, Zfor
the injection or aerogenically £for the inhala-
tion. Suitable solid or liguid galenic prepa

4
cn forms are for instance granulates, powder
.i_

dragees, tablets, (micro) capsules, supposito-
ries, Vsyrups, juices, suspensions, emulsions,
drops or injectable solutions (i.v., i.p., i.m.,
s.c.) or fine dispersions {aerosols}; transder-
mal systems, and preparations with protracted
release of active substance, for the production
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15 burg virus or Ebola virus, arena viruses, such as

Lassa virus, Argentinean, Bolivian or Vene- zuel an

henor r-hagi ¢ fever viruses, 7hant avi ruses,

flaviviruses, such as Dengue virus or yellow -fe- ver
virus, Crinean-Congo henorrhagic fever vi 20 rus,

Rift Valley fever virus, parainfluenza vi- ruses

(type 1, 2 and 3), rhinoviruses, hunman

met apneunovi ruses (hMPV) and Epstein Barr virus. The
aal eph ccpr epatatl oneefn & phay maceut i caluctompsicidoner

used according to- the ¥entdo Cﬂl’&j 25,he rHa&Ie i, 271 -

{7’555&%@ Geual * P th échnol ogy “and can i n
prignci ps £iddkes pI ave’ie |hU§’r¥AaH)H:F1§ry aggpe f tasting

§9@ﬂm5t raty; 08+ 0L risnstance g abtyorf Omedbetors. 2as
I Nj-ection or aeroaeni ca [1y lvor th% | nhalg ]’I[‘I %nlasﬂum
@d?‘tla%‘“er%ol PYOGTERPGHT d‘éﬁ%m% BF&pars 30 ti

form® ras eef or tiinstarnacen grcanqlxatdeesr, powdarss e dr geesl 8

nglath£g1C@Qc8§@$% s Su@@%%ﬁﬂ r%%&ksyﬂﬂﬁ ein,
J urces, suspensi OnS emJ Sl ons, ~dr OIEJS Or |n ect%arlva_

@@Ilutt ions (FY®EICh,p. C§1HPLOSE ¢ 306 fiiH
di sRey si %&SML@@rOs@lcS) relgansder- 85.er| sys}nenes? anga-

reparatiqns with_protracted re me
PUB’p "anEIéLq 'f o\rém%rhbpﬁ?qgcfuc?ﬁgﬁ 7lp%aaf Cﬂf%ls\lj(g reans.

aLé usiedﬁyam'hyégrrfargﬂefrcohabsitfa%céé)l eXplési vEECh as

bindi:ng, ¢oatdNggrsvehbnol NGy ﬁhlldﬂlngvgﬁeldlbrégaidmgls,
agents, tasting _agents, svveeteners and _sol

FRdi atdF 52 0AS %&%lcl?ai‘9esutﬁ%t afi¢dd BT 8sn Suﬁ:el‘lr SCL-
fagresi UM peal bpaatey t L chdni womdioexi deen| @atogeding to

mannite  and ofher, saceharj des, tal cyn bk proteiBast
one salt used accerding to the invention 1is.
mixed in 2 defined dose with a pharmaceutically
suitable and physiologically well tolerated car-
rier and possibly further suitable active, addi-
tiornal or auxiliary substances, and is prepared
in thé desired form of administration. Examples
of preparations for the oral administration are
fof instance found in the document DE 102 02 .019

Al and the documents cited therein.

Preferred is, however, the galenic prepara

tion for the aerogenic, nasal administration as

'a liguid, agqueocus composition {solution}, or as

& powder, if applicable in 2 suspension in a

propellant, for instance a propellant to be lig-

vefis at room temperature, such C:Cs, hydro-
fluorcalkanes, such 23 1,1,1,2-tetraflucroethane
or l,-,1,2,:,3,3¥heptaf1uoropropane, propane,
butane, iscbutane, or otlnerx propeilants being

usual in the £field
lations. In addit

lants or in their place,
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gelatin, starch, cellulose and their deriva- tives,
ani mal and vegetable oils such as cod 10 liver oil
sunflower oil, peanut oil @r sesame oil, .

pol yet hyl ene gl ycol s and soOl vents, such as sterile
wat er and nono or nulti-valent alcohols, for

i nstance glycerine, or m xtures of such sol- vents. A
phar maceuti cal conposition according to 15 the

‘invention can be produced by that at |east one salt

g%%@:gco&@o@&ég the i pveptbon i $x Mxedciam aa.hso be

dose wth a pharnaceutlcaII¥ sui t.abl e G-
By ol 8Ficcad PPPRSI T & 1 BFerst 8d SCHRI 1 F&r Hhy bgéﬁblf
Burdherzgsuidabl avactiver %Mﬂub%&dn@ﬂalaﬂ BuRi Hadycal

subst an eS’F§99U1'TS oL ?Qasre dJkf he desi r’%d'forﬂHSQEan\,e

a8 niStrati on. of preparations for the
Qhﬂsh@hpm¥ﬁ¢alwm1%?éifoFoﬁ&ﬁ%ﬁ%% f GUhdE BRStTRCEE Ve

dociurent Rk 102 Q2. H18r Al apd-idier deaunent sddisteglrsing

‘therein. 25 Preferred is, however, the galenic

BPégar 3 tion for the aerogenic, nasal administration
as a quU|d aqueous conposition (solutlon) or as

a POW%f '3 a-éo@%plégﬁglo%inlénsustpﬁﬂﬁk:—(}n dPeBerably is

propel | ant for jnstance a pr ant_ to e | 9y 3 -
Gefi efllat®¥ obf tenpetht uPE 2 éili' g:r o-é %, or

f)l Lmroadckarre(so suEh adn, Zpa]xﬂ-"t:eﬂreafl Lﬁ)r bethanel COr mM,

- 1 2 3, 3 bhept.af | t rur
Igo%eu ane s PugRtat | Lprgﬁr()p@@%bepy}page + 1M @rfh_ex ure

o Sther prop ant's ing wusual 1n the
ﬁuelxﬁbtsthe medi cal aerosol forma 35 lations. In
addition to the nentioned propel lants or in their
pl'aCIe eyg p(?:)«(eyfg_epi Iglltroge he particle size of the
aeroéols, be it the solution, be it the salt as
a solid material or a suspension, has an MMAD
value {mass median aercdynamic diameter) smaller
than 10 um, preferably smaller than 5 um. For

the measurement of the aerodynamic particle size

distribution FPD (fine particle dose) or FPF

fine particle <fraction), impactors are suit-
able, such as for instance the 5-stage Multi-
stage Liquid Impinger (MSLI) or the 8-stage An-
dersen Cascade Impactor (ACI), which are de-
scribed in chapter 601 of the United States
Pharmacopoeia (USP) or in the Inhalanda Mono-
grapﬁ of the Euiopean Pharmacopoeia {(Ph. Eur.).
Based cn +the aerodynamic partic
the MMAD wvalue of an aeroscl preparation can be
calculated by means of a "log-probability ploth.

e

By the preferred MMAD valuess, it is achieved
e

straticon. In ©
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carbon di oxide or nitrous oxide can also be wused.

The conposition may conprise the usual ad- ditional

and auxiliary substances of the nedical aerosol

fornul ations, such as for Pnstance 5 physi ol ogi cal |y

wel | tolerated surface-active substances, and/or

conventional dispersing agents. The aqueous

conposition further preferably is a 0.01 mMMto 3. O

M preferably 0.5to 3.0M or 10 0.01 to 100 nM -

pard i cu & O-_thgggah{) giglaLagpeoaJs TS:OJI@EI oni ef tt hEOS:a| tthe_
of the m xture sal ts. efer f ot

ﬁ'ﬁ?rtrgcl‘e"t?Ze %% t%e' aLéTC)so? ‘be 3! %’heésgl ultnlhén Bger .

becrdfethblsall am fl&nabgolnuomtd@rdal or a '

suspensi on, has an MM AD val ue (mass nedi an

aer odynam c_di amster) smal ler than 10 ur, prefera %ay

smal P8P thants Wit CFGHCCPRE eds iPenehf df ‘t‘ﬁ%tlo'1

- @aey oyt €dpat bi cdeagilzepidicsd si I'IUII oni FPPnffziee in 2

RArLiche d9e) f-FRk 20 £5kneopardiLl £l rRG Oesired
iI‘mpaciors "are Sul't such as:f I'Ast ance the
EMAR_ge’ MR ES- stTng% L%Géltdir}%l n]@ér TR/BE’IS) &t tfinned
8-isdagerAn-1 defsen LCasegde dvpaet afi YAELi which are

de- scribed in chapter 601 of the United States 25

Phar macopoei a (USP) or in the Inhal anda Mono- na

gr aphihef advei Earscopean iPharcepoe: ar P9l RugCpr Baredto
24 hg rgﬁégdm%m cartisl g gdistribuhi ogg 1 thanM#DE < on
va

ue of an aerosol preparation can be cal cul at ed b)é _
fedhsC®f & *FBg-37 bRAakIY i BF A R8O rS, such as vapor

izers or nebulizers, as they are usual in the

medical field. Examples ‘are powder-aerosol wva-

porizers or DPBI {(dry powder inhalators), nozzle;

scillating membrane nebullzers.

i
1..4

[m)

=

3 W
n

‘ @)
-

]
0,

8]

1

O

sed asrosol generators, which
utilize the elektrohydrodynamic principle, or

condensation asrcscls from a liguid formulation.

 Exanples for suitable inhalation devices are de-

scribed in the documents EP 1741460 A, EP
1700614 2, EP 1258264 A and EP 1163921 A.

The concentration of the salt in the composi-
tion 'in conneciion with the throughput rate of
an employed aeroscl generator is selected such
that at least 10 mg, preferably at least 50 mng,
most preferably at least 100 mg, of the salt ars
formed intc the &ercscl and administered to

a time of less than 5 min,

W
preferably 2 min, most preferably 1 min.

11 for an optimum lung

u
atory flow or the i1in-
d

n

i ir
spiratery volume is checked and adjusted. With

too fast inhalation flow, the aeroscl particles
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- 30 By the preferred MVADval ues, it is achieved that

the aerosol particles are respirable, and that down
to the deep part of the lung, so that a sufficient
concentration in the wholeMung is obtained for the
usual durations of the admni 35 stratien. In order
to prevent that small parti 9 Iles are exhal ed
again, a lower linmt for the MVAD value of 0.1 um
preferably 0.5 pm-.nost preferably 1 pm-can be"

REoV dedxrggg S-agtﬁus%dg@_@ﬁgrtdi&gaé o diher jRyentl obacks . . .
‘my 5B dce

ere “to smalT pieces or ‘mcronized in a

gavEnd | Grfal RENnEF o2 bBCai fitngt FRe HelFFed - MWD “RC

¥aluesn i hor iinst ange byineans ofiepi aretbsdl skpabdlicles
or .air_separation nills. dpnistrat(on of r@lt and
¥ériosof © cYcoFdf"r‘Tgr;%1 %h”lougﬁg%lﬁn\‘/é%tpﬁo‘n f’:ang}be ade.
niotth |hE idwabatoizont sdevd cé$ eni L ger 08B Sgehef ¥Fct s
§YGH @8 M4apPQlys i ZRI'S sonebul izes 8- fax 4 heyuatreruseal a
Iin the nedical field.. Exanpl es_are po%q:r-aefroo§olchil_

9&8%yor i€ of “PRI ¥t G podier i Mhalators), nozzle,

3% aid trasoundnioxl escidd avicngumenbs ane lsebbki zeks. least

Fyrt het Ca&r??eﬁe& aerosoh cgener atqy Sp1Whigdr adults,
ut’ilize'the élektrohydrodynam ¢ pri nci Elrr§1 Of . 200 mi
tokdehRBelGT Ber oS Kuom B FEGUiRE f BFrmiSRtFon VY T4

Bxaml espfiqr swui tablecishal akilon Jevteed vareade i2¢hala~

ibed.in the d t 174346Q RPI
%?rolépeifggc?%ﬁgA agrggg‘%g Qisigggz‘{o %ﬁg%hét %Er%gegggtgi“ono -

af thmesabt iattheeesmposi & onPEAtEoNNééti 6f2WTh 3 S+

the dhroughpuicrat&afk s s. The inhalation flow is
advéhtageously adjusted to less than 1,000 ml/s,

in particular less than 500 ml/s, in particular

‘1ess than 300 ml/s, and the breathing volume to.

at least 20 %, in 'particula: at least 30 %,
preferably at lesazst 50 %, up to 95 %, referred
to the inspiration capacity of a patient. The
latter secures on the one hand a slow, hpwever
on +the other hand alsc a deep inhalation by =&
patientc

For the purpose of the invention, inhalation

systems can be used, which measure the above pa-

 rameters by mezns of sensors and provide infor-

mation about the proper or not proper inhalation
by means of electrical, acoustic and/or optical

signals. With regard to inhalation devices work—

'ing in this way, reference 1is made to the above

documents. In the case of simple inhalation sys-
tems, it may also be provided that a patient in-
format-ion sheet with the mentioned megasures IS
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. floowl hettes ek 6ol TPAr t { BFEL QDO W F 1 S8) 1 BE
-agal Hst 1t hes phanyngeah hacke rdreoumg @r aeé tsepér dtled o-

an ehployed aerosol generator is selected such 25
that at least 10 ng, preferably at |east 50 ng, nost
preferably at |east 100 of the salt are

transforned into the aerosbl and adnministered to a

patient within a time cf less than 5 nin, preferably
2 mn, nost preferably 1 mni. 30 Furthernore, it is

‘useful for an optinmum | ung deposition, if the

inspiratory flow or the in- spirato--y:volume is
checked and adjusted. Wth a  too fﬁe\St‘f-_ijglgji_at;j on o sn
SR resdy Hi 9

at the. glattis;.lf the, breathing is.taa flat, the, cu-

Eé’reots%’ﬁ'gﬁgn?él‘éé' Wit f g'netséré‘adh“fhg%ppéé? ’Dorhei? i

respi batoty tameEnoandcbdnot 3t Her deép pakts o At Pt 2on T

Lung, AQuﬁ'IH'iOé’i%? igndhal ati @arsyusem stivgkdnces. . The

therefore guarantee a _deep, slow inhalati Qn: b)é"i‘JOil to
5 d

- péth enfta ¥oP Schf PEPdrens St e i dal &Fi%n" vol Ume” shou

be attleast0.200 ntp preferatd y am |eastiBoolar. Fob ©O

ul'ts. 210 the iphal atison yelume shoubd -he atibeasto <o
38}0 ‘t',hs“, o’pr%?er_%gly at | east 500 n .:JIESuirt ably, ’%2:"“' .
S¥hakd-— i orf ©f eS§Ef af CaefF8$ol SPOIRMB *fakb8 TP AR+ o -
Q¥er tha tEA. of cafi dteastinl Sarhetdee afobmasti8 spay be

preferably at, least 5 e | | at LoR f hS 15 g ,
Bt ageiuat B iR MIA T elsd L4 iR e, ne
partpzolktarcuess tiwans 500am /3, Bifn particul ar | ess

than 300 m /s, and the breathing volune to at |east

20 % in_particular at least 30 _ eferably east, .
50 U%“tolQS Eefdtyeging, 1in pu:.plglcula‘ wa:gell aguLng

the above highgconcentrations that aerosol par-
icles, which are generated from such solutions,
‘ h

can be produced with the above mentioned small

Furthef, the invention also relates O the
use of an aerosol formulation according to the
inventicon for the prophylaxis or <tfreatment of
viral infections of humans or of znimals,

t* risk to catc a viral

rt
o
[ T

wherein a human, wh
£

tHh O

Fe therewith, o¢r such an

infection c¢cr 1is

i
a o
animal is administersd
halation through the n

serogenically for the in-
a or the mouth a physio-
logically effective amount of the aerosol formu-

lation.

tes to an inhalis-
¥ a2nd an aerosol
ply tank, wherein
sgl formulation

o
ention. To the cutput of the
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20 to the inspiration capacity of a patient. The

| atter secures on the one hand a sl ow, however on

the other hand al so a deep,.inhalation by a patient.

For the purpose of the i nvént i on, inhalation 25

systens can be used, which neasure the above pa-

rameters by neans of sensors and provide infor-

mat i on about. t he proper. or not proper inhalation by

means .of electrical, acoustic and/or optical

&laﬂﬂaé So £ Wity £Bgargddee igvwat abilorbylewi casn worR- Ciiﬁglce
vvay,wrefer nee e t he ahove. . o

ag’ceurreﬁtg S Y He case c?fsmmElg Ie%lénha gltl oﬁ %)Clxg volume

Bers, cin trayl akso beommpeleoﬁftﬁaﬁfa pagivdt-Ar means

f-qr,mat on sheet oW thn ke Meptyened measwesthe addeda-

to the pharmaceutical c ition .11 The{ef re. the
AEht |fgﬁ°“él sH™ Pel Sﬁes‘?{)gp L7 0861 % ormit ?% nay'®pe

p@rtpﬂ 6edg a sabt ofhthe acnacetlyl sahfidyd ¢ éélgd»l/\PFH on
afural. o g@k@?gg%gaEdj@%ﬁgdmﬁﬁotﬂédaD@ve val-

pro e%ll ant opt1 on ally auxiliary and/or carrier

gFFst ances. The salt may be conprised-in an anpunt

of O 001 to 50 wt-% 0.001 to 10 wt=% in particular
gge q?5/Mrr'efer?ea“mt ﬁgsco‘mﬂ ejtﬁgefgf Fatal on. lOa

bfommssantorexasmomlmtm eu}ﬁ@rmnwnﬁ&wfbeawlv in

CaNpL sed W i d ﬁ%M@P \éaw@ of; less taféaj’béslplﬂﬁrmurla—
particul ar | ess t pﬁé is surgrlsu ng, Use
parh CLﬁ‘%F’OWESI ﬁé’ abo%?é’elﬂtg Boncent t%a
aerepseobrpamd te the inhalation device. :

In the following, the inventionr

s explained
in more detail with reference to example

3
b
i)
=
o
[}

5le 1: Investigation of resistance phenom-

Since particu‘a*Wy the reéesistance problems
with acauylsa*lcyllc acid as an antivirally act-
ing inhibitcr of cellular factors should be ad-
dressed, the tendency for the formation of re-

ants was compared to the drugs aman-
nd oseltamivir directly acting on the

9 lung epithelial cells were infected

4
with the highly pathogenic avian influenza A vi-
-~

rus isolat A/FPV/Bratislava/79 (HINT) (FPV,
fowl plague - virus) with an MOT = 0.02
(multiplicity of infection) and incubated for
another 24 h in presence oOr absence of a;etyl-
salicylic acid (5 mM), amantadine ({5 pM) and
cseltamivir (2 uM). In a separate Dbatch, 2540
lung epithelial cells were . infected witl
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15 ticles, which are generated from such sol utions,
can be produced Wi th the above nentioned snall
particle size. Further, the invention also relates to
the use of an aerosol for¥ulation according to the
20 invention for the prophylaxis or treatnent 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

adm ni st ered aerogenj calJ. r the_in 23 h tlbn ,,
FREGUC 23Fﬁ§ﬁs‘é"%‘ﬂ%e'¢%—j@ﬁ a phyS| o ll‘:il o%??al ly: 0. 093

ebfectinue: mapent 6o it h@na:e‘fr!@sm £6rnu- Ymtpgigsence or-
Einally, thesiny m @L%et»ca@@tym@qﬁwa:cyuarta (
aew ce with a sup tan and. an aer osol ches
Bi¥ner & c%%ﬁéet*éi‘dli” %t hd “suppt i ta*nk \A}Figre'inhﬁe
@uﬁﬂ y 4@k €enpri sesp annaarosol 6 6r nﬂli&ﬁ'll ogample was
accardin othlvnl 1 To;the out puth Of st g e as-
r‘gl‘so ggﬁera %r |rhs§ut§7ua y conn%ect e%al%nkrloéljtﬁl ge

Faryt herm aP@Kr penrpt sy BEpr 46 B¢ -12 hneeanssu&er“

whirch, updef- gant £ kb rbyna reont ek adexhee athen used to

|nhalat|onflowand/orthe nhal tlo Iu =
CEHTOF | el Fontrof AR oF © Iﬁegul‘%tl oﬁ ergang%ufﬂgrs - oF

edrﬁw;@ésamd/ ok aceydl ationteld the ivhafa2% «d ofifllow Pas-
%eOf tr&? ?re@tg' Ng. ¥Q! URB Y: D8 n shr ovinded, pand-bhaire

rol regu ation means are pref etrhablx
?iéijsustf &8 etcdi?ﬁe ighot@ 5Al - UFest OTHE Qbdve
xR ahgkions for the pharnaceuti cal

eighth

In Figure 12 the wvirus titers of cells

treated with acetylisalicylic acid or amantadine

or oseltamivir were compared to the titers of

the supernatants of untreated cells. It can be
seen in the third passage already that the virus
titers of amantadine—treated cells are again
significantl wnc*eased because of the formation

e
of resistant variants. Surprisiangly this is a

found to a comparable extent under the experi-

mental conditions chosen herse for oseltamivir.
In &2 clear cchtrast thereto, it is fou
acetylsalicylic acicd has ven 1n the f£ifth pas-
sage still the unchanged same antivir

[=3
as in the first passage. In Figures 1B

titers of cells treated with lysine-glycine-ace-
tylsalicylate or oseltamivir were compared to
the titers of <+the supernatants of untreated
cells The result described in Figure 12 is also
cbtained for lysine-glycine~acstylsalicylate,
and even after eight passagess thsres 15 still no
viral resistan formation after lysine-glycine-
acetylsaiicylate treatment detectable. The c¢b-
+ained results are suitable to full extent to
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" to the inhalation device.

10 conposition according to the invention apply in

an anal ogous manner also to the aerosol fornula- tion

according to the invention‘ to the use thereof and
% the fol lowing, the

invention is explained 15 in nore detail wth

reference to exanples. exanple 1: Investigation of

resi stance phenom ena. Since particularly the

‘resi stance problens wth acetylsaljicylic acid as an

aritd ver alh gt actce R0 liswgl i Akili € o2 OFdceld uF&! ¥ aétore Y

shaul d;be ad, drgssed; 1 the fepdercy frofvéhenbor mEmndrncy
of re-"sistant varlgnts was co ared toigg ﬂrqgﬁrlanbs
arran 2tlddi A& fand Gsef PARITF °di r &t 1 V¥ Ecfing on

Wi Usz 1A54% 1ungeepi thelial cells mere infected 25

with the highly pathogenic avian influenza A vi rus. .

i solate A/ FPV/Bratislava/ 79 (H/N7) (FPV, fow plague

virus) with an MOT = 0.01 (nultiplicity of

ienfaebien) and dweubated: f o  anottee Zdtmihation 13,*

presence -or absence f acetyl saldcylLgiacid (5 or

m), amantadi me (5 Y anad© 5§g fén1vf¥ gl %éj In.a

separ ate batcrﬁMA&tQ aIfung api tHeltal @éalsn%re ighiy

infected W th 13- v ALERV Br atrist a¥ak g9 A HZNE vad . an

MOl .0 0.011- and |ncubated for another 24 h in

presence or absence of

IyS|maﬁgl¢mmdﬁtagetyksmdqw@ase i) dred dFSItBRYviarc e -
iKY boLh P,@ﬁchﬁq? 5 Adenolfie cebh spetnateat 1c-

eacﬁ was

ected, and the V|raI tit |n
ﬁmﬁbyéq@i%@ylate), hich corresponds To t
lecular composition of  the product Asp;sol@,

available from Bayver AC.
This formulation subjected to the 1in
tigations for antiviral activity against influ-
enza viruses. AS549 lung epithelial cells were
infected with A/FPV/Bratislava/79 (E7NT) (MOI-

H

'0.01) and incubated for 8 h, 24 h and 36 b in

presence or absence of acetylsalicylic acid (5
mM) or LG-azcetylsal 1ﬂy‘abe (5 mM). The cell su-
pernétant of each sample was then collected, and
the wviral. titer in the plague assay on MDCK
cells was determined therefrom. Figure 2 shows a
plot of the virus titers versus time. The rassult

is that LG-acetylsalicylate egually et

inhibits the virus multipiication of t
pathogenic avian H7N7 isclate as acstylsalicylic
acid

Trhis 1s, as shown 1n tFigure 3, alse the case
after infection with highly pathogenic Zisclates
of the subtype HSNl‘ A549 lung epithelial cells
were infected with the human  ESNI isclate
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say on MDCK cells was determnined. The- super- natants
were then normalized and again used to infect with
respectively identical nunhers of 10 viruses a second
treated or untreated cell pas- sage under the sane
conditions. This procedure was repeated in total up
“to the -fifth - or eighth passage. In Figure 1A the
virus titers of cells 15 treated with
acetylsalicylic acid or amantadi ne. or oseltamvir .
wer. e couapar th iter . the'su natants o -
ﬁn/tT'r"'baa%%D@f%gfﬁt&c%wbeﬁ&geln in t 'e@tggi).rdiglglaizgs;aigrelCl,J
akready itthab reffe VEEUS T t FReT SNEE ahintadi hel frdated 1= C
'.g@ﬂi gte ;agak R +20: 85 9nRifJ cant lae i McEgasad: bpeatseoned
of the formation of resistant variants. surprisingly.._
FRIFC$8T4Pso OFBund” £6 & Torpat ABFe Bt 2ht- Uhder the ™
- eXperiednmemat canditi des «hosemrthere forf the virus
l[tamvir. . Ln ar ast, t tQeiislS Figure
?gﬁcned’?%n \éi“tn Z%H%céaﬁ“y (légri caycﬁjlg%gjaﬁnd %gg%e\c/be,n in ttge J n
BRf t AN paS Bage ™t | VP e Gichahgdd shfief:tgure SB the
gRtdvéraliacts velne @Bokth the fal retopassagenetncs dia-
Figure 1B the virus titers of -¢ells, treatad with ¢
Fysithe- gy cP Rélacks 5yl saficyr 5?2‘ G %seﬁtng?nl %Vlhtrt Were -
tomaredto 30 tdestitdrsivg theNsuFarhatantRy opseveral
yatreat ed cald s, Tihe pesudedescribed in Figure |'A
I's also obtained for ‘ '
| ysi ne-al yci ne-acetylsalicylate, . and even after .
- ei ghg=passagesc f herkei shétgit | amoc Vvt ak Ir epiofteamneeal in
r ion, after |ysine:glycine- cetyLsakhew Al 8t i on
%Sea %Tbntlaet“é%:flabﬁg ai_%g 0 E?&r_aalgﬁgaeg r{éghl tgbgre .
sGitabtevile Ul Fydatent tp suitable as an anti-zn-

fluenza szctive substance for an inhalative ad-

ministration.

B Influence of LG-~acetylsalicylate on
highly pathogenic avian - influenza
viruses in the cell culture system.

MDCKiI cells were cultivated in MEM medium
{MEM; Gibco ({(Invitrogen) &Germany 21430-0?9;_lot
'~32034) with the addition of 10 % heat-deacti-
vated fetal calf serum (FCS,' PAA Laborato-
ries/R04305-0346),  penicillin (Griinenthal/
616G03) and streptomycin (Sanavita/03056440111).

For the infection the cells were scwn in 24-well

plates ({8 =x 10 cells/well; reiner, Germany,
No. 662160, 1ot 05210131) and incubated over
night at 37 °C. Beifcre the infection; the cells
were washed with PBS, the corresponding virus
(FBV, SN1, MBR1) was diluted in PBS/BA (PBS sup-
plemented with 0.6 % BA (MP Biomedicals), 1 mM

MgCl,, 0. mM Calls, penicillin (Grinenthal/.
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14 state that acetylsalicylic acid as well as |y-

Si ne-gl yc' ne-acetyl sal | Cyi ate have no tendency ' at
all for the formation of resistant variants in cel
culture. 5 Exanple investiﬂ%tion of the formulation

| y- sine-glycine-acetylsalicylate for antiviral
activity agai nst highly pathogenic influenza A
viruses. The investigated conposition is |ys-gly-ace-
10 tylsalicylate (in the follow ng also called LG

ce lic IateLJ ch corres ds Ldes . a
%ééﬁygﬁ? ﬁ% £i-on" 0% “the* pro%ﬁgt aégiso HD with i
v | alfl eowom Bayer-HAG. cFHils £ el ahem/vaén incuba-

. gubjected d o khe § nyes- :J@ khgatd ,Onﬁnfeorv:afltllsvwrabcuium

activity agal nst_ influ- nza viruses, A649 dupg. . 1 m1

@5 % hEETA Vet | & heré © ime cted @t H 945 -
AERPVEBrcad 8| ay:a/'z\'@:b@i—mil\é?c) el imm@hOlﬂ;oarteﬁlned S mM
ancubg eg or, §Cy1 angd- 36,.h @n i&gsenc@(naqd 48
absence acet¥ 5iicylic acid (5 n%% or-
bGaret yisad ¥ cfing el PS5 oA L ?He(ﬁﬂ? §§S %?Eéﬁ&nSBP S
%%ﬁbﬁﬂﬁmékmﬁéﬁémnogwIemhedofmﬂcntMENernﬂa¢enOUS

n the pla ue ssay on_MDXCK ter _
tVhreT B r oAt g 317% 2 %hdws er"ﬁeo“lféoi‘l\alt%hgaew réi]lsgtsgteersas
v&wyUs tine The result .25 is that LG

acetyl salicylate equally efficiently inhibits t he
virus nultiplication of the hi hly Qgenic V|an¢
H7N7 Ficdol &t as Q&étqﬁ%alrcﬁlﬁ cbi”gg% were
 shown iim _ibgwwe= 31 absettde caser that thn cell lawn

was confluent on the next day. The cells were
washed with PBS and infected with dilutions of
the supernatants, which were laid out in PBS/BA,
for 60 min at 37 °C. After . the incubation, the

cells were coated with an Avicel medium mixture

(Avicel RC-581(FMC/B624C)). For this purpose, a
2.5 & Avicel solution was mixed with the same
amount 2x MEM medium. After an incubation. time
of 20 h, the Avicel medium mixtﬁre was remcved,
the cells were fixed with a 4 % Roti®-Histofix
(Roth/327891 70) solutien in PR3 for 30 min at 4
° nd then washed with PBS. The following work

a
epé peing necessary for the staining were car-
ut at room temperature. By the incubation
0.3 % Triton-X-100 (Serva/30043) in PBS,
s were permeabilized. Virus-infected
re stained Dby an immunohistological

cells e

ethod. Fer this purpose, the cells were incu-
nated for 1 h with a mcnoclonal antibody (Sero-
tec/250107), which is specific for the influenza

L virus nucleoprotein. The detection of the in-
fected cells took place by another incubatiocn
3 a peroxidase-coupled anti-mouse

W
antibody (DI NOVA/75/90i and the addition of the



. is comparable Wi

30 after infection with highly pathogenic isolates
of the subtype HSNI . A549 Iung epithelial Cells were
infected with .the human H5 i solate 15
A/ T: hai | and/ KAN-1/ 2004 (Ndl 0.001) and incu- bated in
presence or absence of acetylsalicylic .acid or LG
acetylsalicylic acid in .the nentioned '
concentrations. The cell supernatant was inves-
tlgated for the determination of the virus titers in
ague _agsa Qn el l Lgur. 3A: 8 @490
rgva’rtlg Sof 2B8°RW,°in E %ure %E léteewrﬁté tnlq;,@?rs D)
a‘hee showi ¥ ady gqi@\;&/tl-hwlﬁétl"é% 8i ac2§fam | Pbot k> FBS
?Lsetﬁ 1gn ef fHad epty 4 nhi bi t4 omw@fndOzUhe( yerus A1 6811s ) .
e

HSN1 strain by severg eCi mal oner § n.be .p-
&ddre r BECSUsED 61 Aohe” fif'gh an |\7|qlr alt potr%n‘t ncca SCor

didf P, abtt itand be - assenmee that wietre formiled | eﬁree times
LGacetylsalicyl afe jiSpgu f@bhe sasTaBeantisinrkhr stop-
flUenza ‘dct1 ve substance for an inhal atl\;(e adshmd with
Piirm St rtdts orf.e EXBAPINe 3% Puéhte®of' ¢ VS

kGmcetat sal izayd ater vad .hi ghbye paphicgens c wFan scanned

i_nf uenza viruses |n el |, culture systemp2@w 9.0
|1 5ot P8 vvecfe Tl t%%gt %d P VEM Ted; Um

o (i Togr) deet ey SELYSOROTS FO° 5368 cicer

h e addith-on0fniQ % head - dsﬁcﬂ@tzimuWaﬁEdnfseta:lf in-

caf serum Laborat o- ries/AD 0346) 1
g&fi e Al |Cne§b5| i nrgﬂi:he{l /*25 ebal%%-lo and gjfr ep%or@/gl r‘fte

ESanayi tvd P3056440LEJ. THoz tﬂmbaﬁee@ﬁorﬁ@ﬁ@ﬁ?&l foci

W& a%W%ﬂﬁlgé@M%ith the respective dilution fac-

tor. rom the calculated- values, the mean velue
was determined for each sample. The virus titer
was recorded. as logl0 of the mean values.

The results are shéwn in Figure 4. It can be

seen that the replitation of an EIN1 virus (FPV)
2s well as of an ES5N1 virus (MBl) by treatment
with LG—acetylsalicylate is reduced in the cell

culture system in part by more than 99 %.

Example 4: Investigation cf the molecular mech-—
anisms of action the antiviral ac-
tivity o= LG-acetylsaelicylate is

based on.

Further, it was investigated whether the mo-
£

lecular profile of tion of LG-acetylsalicylate
1

of the pure substance

at
acetylsalicyli cid. LG-acetylsalicylate should
c

a
ac- as an NF-xB innhibitor and correspondingly
o

net have any side effscts n other virus-induced

: . ; ~e £ 3 v a
signal pathways. An important group oI Sighas
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plates (8 x 10 cells/well; Geiner, Germany, No.
662160, | ot 05210151) and incubated over night at 37
Before the infection, the1 ells 30 were washed with
PBS, the corresponding virus (FPV, SN, M) was
diluted in PBS/BA (PBS sup- plenented with 0.6 % BA
(MP Bionedicals), 1 mM Md 2, 0.9 nm Cad 2,
penicillin (Gunenthal/. 16 616603) and
streptomycin and pipetted with an MOT of 0.001 on

the%gl dawn, ., After, ap incdfay 44 ORaticne @ftaa MAflu-
“PHe Vi'rus |nocul um was renoved, i : focen-
66115 VAS Uedded TéitheP™1 MTS TR aGif b SRR Eoaen

E%OHWL\MM chr 6@Rtiai NRd n.ebs el (areR b sallkykate. belong

Af ter 24, 32.ghd 48, hours after the |_n4‘<_ectgh1cm5 sub-
tﬁ‘e*réspre'cstTVe s\ﬁger %nat aﬁt’Ci vvaq:é%t aken out

preesene e aofe i ni ectli oyl i ragiparti €l gsas‘,\,ag.ng,an:i/egeen
i} &,n PLRAGUE as= 1P say™ fﬁﬁub@@"@t&@Wﬁf&S&fbf these

MDCKI| cells were sown Il,_plates 5
tH 2BEF | aWh  Wels" coﬁfllhu]g?]t LS\rlﬂ\'iet heenexct §$€%15LP§EY1‘C
eelis. were rdashed Vi t RhRBSs andhihfectedadith the case

d:" tis? }Coi 15 tahe sYRGrnat a@tnse, Wairehs Wek gulcaidl autt i -
B 1%Or 60 mh at 37 C Aft ethrhe %ncgébatlgn,5
fﬁ?e»l‘éﬁl lst WeFE «coBPEd W Eh Bt AVifceY U mEdi Um mioxt Tif e
(AVi €8l JRGr 58le( FVELRG24E)) bFometshis puUr ppbesrhoc2-5pe-
- % Avjcel salutian I, th.the s anpymn of
f)ELA%//’Ef/I %flter an léﬁglu%datl o‘ir;té tlig?ne‘\IEE 15 h
tthee #wi cédl’nede@m mk ®t urte: $vas Wreenbv Ed, Hﬂ% eel |55 not

Yere-fhxed, v thygi4 % Rotd{rk Hagt oft¥ack 7) or 7 mM
acetylsalicylic acid (irack 99 . Acetylsalicylic_
acid acts in an antiviral manner by the inhibi-
tion of the expression of preapoptotic factors,
which finally will lead teo a reduced_caspasé ac

tivation in the c¢ell. Figure 6 shows thi 1

for LG-acetylsalicylate based on -a Western blot,
the caspase activation by the cleavage of the
caspase substrate poly-ADP-ribose polymerase
(PARP). The band of the cleaved PARP (track 6)
being clearly visible after 30 h is efficiently
reduced in LG-acetylsalicylate-treated samples

{(track 7).

The NF-xB-dependent step 1

o
o+
[0

cation is the aspase-depsndent
ribonuclecoprotein complexes (RNF) into t
plaém, which can then be built im at the
membrane 1in

new virus particles. Acetyl
s

n
‘zcid specifically blocks thi

s

c step, .withcout act-
ing on the accumulation of viral protelns

stage of the multiplication cycle. For

2 +the identical mechanism of

sa a
plies: Figure 7 shows 'in a Western blozt
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(Roth/32789170) solution in PBS for 30 mn at 4. C
and then washed with PBS. The follow ng work 25 steps
bei ng necessary for the stagjning were car- ried. out
at roomtenperature. By th& incubation with 0.3 %
Triton-X-100 (Serva/30043) in PBS, the cells were
perneabilized. Virus-infected cells were stained by
an i mmunohi st ol ogi cal 30 nethod. For this purpose,
the cells were incu- bated for 1 h wth a nonocl onal
ant i body (Ser 0- tec/250107), ch i-s_specific for

R FnfienZg © KOV Al Cﬁbclcéopi'ét“el\‘] “The ‘de?ectl OR M* _
- ofPt hetd n- afrect @B celilss took phiade ysdndthelG-acetyl-

incubathan 35 (80 m ) Wth a-perexigase- coppkedas de-
anti-nouse anti body (DI ANCVA/ 75790) and the addition

Itiron .
GICYhESE7 PPARE Bl uB®IM péroxiPdase sUBSEF&tE S =C°TYLT

- (HPLLBT049) acithe antibody ot &uti o:nstmme_@zarr idviral

PBS _with 10_% FCS and ween- 20, fo
%é!arvgigf@ﬁ}fes%ﬁ er%tﬁgl%cﬂ"%a ion \Mt‘h fhe pril_'n y—m
anth sEd o 5= gaey Gant £ Dedy,S 2 e SEEIs Wer & Mashéd
three tines for S mnutes with PBS/ 0.1 % Tween- 20.

~For s the reaction, the plates re.washed
with? &’tarphgla? . ahd %dr FEEC TP F &S Tl &E&s §§re‘c‘§5‘<’;‘{"7nnned"?laE
agt evatydteall by yisans of i theh€sr et hBRARE:I® Entiviral

%(g*trg\@rtgall harder.to ‘iestafff{f!:l;}e ftdhe Vi rys £hﬁer:~c0fs by

super nat ant_s, Ee accumul atjons of in- fecte :
ééier%teﬁéé )mpr%ee«abﬂaawemnesﬁwtfhﬂewé wel| 2% atﬁéw‘éﬁélng
aount ed. othec RynNher-of aeuni edifecitiwas nul tiplied
with the respective dilution fac 15 to. Fromthe
cal cul at ed val ues, the nean val ue

Example 5: Reduction o¢If the IPI0 and inter-
feron-gamma m-RNA exprassion level
after LG-acetylsalicylate treatment

It is kpnown that an excsssive cytokine pro-
duction, the so-called cytokine stcrm, is an im-
portant pathogenity__factor for infections by
H5N1 influenza viruses. Since most of these cy-
tokines are regulated in an NF-xB-dependent man-
ner, it was verified whether LG-ASA can inhibit
the expression of wvirus-induced cytokines and
can thus in addition influence ‘indirectly the
pathogenity of these wviruses. From own prepara-
tory work, it was known that IPI10 and IFN-gamma
is regulated up after infection with H5N1 (MBl)
ession c¢f this chamokine
v the transcripticn fac-
lier findings, it could

an

NF-xB inhibi-
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was determ ned for each sanple. The virus titer was
recorded as | ogl O of the nean values. The results are
shown in Figure 4. St can %e seen that the -
replication of an H/NIl virus (FPV) 20 as well as of

an HSN1 virus (MBl) by treatnent with .

LG acetylsalicylate is reduced in the cell «culture
systemin part by nore than 99 % Exanple 4:

I nvestigation of the nol ecul ar mech ani sns of action

t he tivical ag- 25.tivity of. acetylssakbcykate; i ux
base El‘oen‘.. “F’%‘rtﬁgr, '"?’tl gvvaé'txl)ﬁjn“\/ejéltﬂigrgfat eg)év\sdswe%her the_-

“mive t kel drCpr ofitel of L4y bATEF A acdty| FAI MéylhFe 17

S, ICORBar abl e pwid hnthade oft dhe pures sulbistancendection.
acetylsalicylic acid. LG acetylsalic ylate should e x

a&* a§%ahﬁS I\%H?B??]ﬁi’ bitor “and éé‘%r"esg%?)% ingly nat ,_a
hawes amgngi defeffleet smiore. tothersviand- Fhdiiced the MBI

sijgnal . pathway sy Angippard @it agroup: gt esivgnal 218 effeact
medi ators,” which are al so actjvated after d ofLy- epza .
Wilr us DiEnfREPT 6%, S P8 thetSo-Tal FEF nt ¥ 8gen’ “ActiVacad ~
ROt 8k Ankishases  MARQ . <hheeetiodret orfgi veheB &l hdsesmice

JNK, P38 and ERK ., Far the pure sy 5,5LanGgs infection
A&t i 5&?1%%yl“i"c“aa%|“§, %’T"has a re‘adgqbeenW shown thgt1 0o
tihen Yecag-dmddcese act i vat i onC of Atese’ ki hases s not
inhi-bit.ed bypacetybsalpheyliwitacish As Figueedtylsali-
shows, this is also.the case  for, L emde 2

1 T =1 eatment ere . & 7, 24
CE e beyl s*alil?cfla%fe.netrhe%ﬁerauérgl nddced act "33 vati on
afn INK| 2 p3Boamed ERKE {Figuie ctias. -k B tenhi ¢k carurs
he detected jhy, geang.0fe PRQSANOr 3P€- and the RNA was
isolated. The expression of IP10 and IFN-gamma
in the mouse lungs - of LG-acetylsalicylate-
- ntrol animals was
ified by means ¢i gu tive RT-PCR. The

i a
data are shewn 1in Figure 9.

The expression of IP10 and IFN-gamma for un-

iOO %, in order to have

er possibility to compare. After four

imes treatment with \LG—acetylsalicylate over

us 2s well as intraperitoneal

icn ©of the m-RNA ex-

be detected for both chemokines

s The 1intravenous treatment routfe

howed wi*h a 62 % reduction for IPL0 and a 68 %

eduction for IFN~gamma a Stronger effsct than
o the intraperitoneal treatment route with

r
for IP10 and 50 % f£gr IFN-ganma.

The results show that T
expression of NF-kB-dependent genes in LG-ace-
mouse lungs 1s

tylsalicylate-treate

d d
strongly reduced. This i1s important, since ihe
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cific antibodi es against the active formof these

ki nases in the Western blot, is not blocked by
addition.of 5 nM (track 7)_or 7 mM 15 acetylsalicylic
acid (track 9). Acetylsali%blic acid acts in an
antiviral manner by the inhibi- tion of the
expressi on of proapoptotic factors, which finally
will lead to a reduced caspase ac- tivation in the
cell. Figure 6 shows this alse 20 for

‘Léié%@:|§§|$@H&ﬂefb%§ﬁqa@n f*y%§h%@7$%95¢v3@ea+te*

* caspase ‘acti
" SubBir at é ol yLATRE FI“B(?SFE pol §ieP &< © ( BARD)

ation e .cl eavage ;of the ca§$ase

bapdoefi the cleaved: PARR-ftesackp byt bekrag ckegallated in: |
visible atter is effic ntly poheduce ’?rpt? but

|E'(';r3ag\e1yf<§ald|rcy(?a?er]treatedllug SLZ %?%agk% l nres
NFe KB-lte parrdent gstrapt ¥n @ he L\n%@ r‘épHSEc,Sat. oﬁﬂ%%r LG-
thencaspasesdepsndent £xpoet 10f Vviwdluence the virus

ri bonycl eopr ot ei gﬂlﬁonp:‘?:xgslﬁlﬁRNP) I?E?ﬁt hel§yt0n 39 ence
en €,"

nembraane cisn mewevimasnpar t téleescolgety/| 94l | CVH cdisease

r#tﬁ%%ﬁéikgﬂl&&bLQgg%§b5§ S1,8P0 1 WhithQUH 0 @G c i b AY

€ accunulation of -viral proteins inan earlier
stage of the nultiplication cycle. For 35
LG acetyl salicyl at e the i denti cal mechani sm of

( onapéles re sows mgvgéstern bl ot 19
ta%é‘?mﬁjreéja cunuP &%) gd% %f‘ “he’ v Fal proteins ML, NP,
NS1 and PB1 is not |nh| blted by LG acetyl ‘
salicy atge o IliJL@%\ﬁereI;g@&%mwﬁ? ashdlecwephbad il -
be- Fore f _or the pure Js_ubst ance acet . vl ] _
ity of LG- acety salicylate atftér asroscl treat
ment of mice was tested. In order to monitor the
fluence of The treatment as precisely as DpDOsS-—
sible, *the experiment was carried out by means

cf the Mouse Mcnitoring System. This permits the

()]

measuremant of <the temperature 1in real tTim
Every 5 minutes a temperature value Was deterx

mined and plotted (Figure 102-TF) . Further, the
animals were weighed every day. At the end of
the treatment, the mice were killed, and the or-
gen weight of 1liver and spleen was detesrmined. .
At the first signs of liver toxicity already,

the =3ize of the liver will  increase. On the
other hand, an increase o©f the size o©of the

'spleen is a sign of inflammation processes.

-

For the compatibility study, a Mouse Monitor-

ter was implanted intoe in total 12
¢ mice 3 days befocre the treatment.
ful interx venticn was monitored ove 3
& mice were cacﬁ treated threes times
h 2 ml of a 50 mM LG—acetylsalicylate

bv means of a Pari nebulizer. As con-

which - .
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5 salicylic acid, an efficient retention of vir ai
RNP conpl exes, as will becone clear fromthe im
munof | uor escence anal ysesva?hown in Fig.- 8. Therefrom
the conclusion can be drawt that LG acetylsalicylic

~acid has the sane antiviral 10 potential as

acetylsalicylic acid and acts by identical nolecul ar

mechani sms in an inhibiting manner on the virus

mul tiplication. Exanple 5: Reduction of the IP10 and -
ro expr.essien z I@@I wll51‘r1 2

&fxcoei L@ea‘c"?gl sgl ?“03‘}%?2 ﬁlgg:ﬁneﬁfgr% IJ% s k

rhat 2RSexcd$si ves eyBGKiTRS pr§e THuctt O Lt With @

so-cakled cytokine starm sics ansitmcpertadatment took

pat hogenity fact.or for infectians, by, HBNL jnfluenza;.q
\ﬂff%%gé Sﬁr{?ce Trdstt of - thég 03‘20 f OKi nes azlrrge 2 zo

ragul atedl yn @z NS KBadeperrdentd nbs et ; Ofasand 1
verified whether LG ASA can inhibit the expression of
Vi rus-induced cytokines and can thus in addition

U'\

influence indirectly the pathogenity of these

vi ruses ERGIN 0w CRT epdr aL25 2 oe ¥ yWorak i ¢ ¥ 1ads kisown the
hat 7-10 and L F gsgg,qup Afternice were
Git2tEForr wi TR ﬁgﬁg % iﬁl"r?%rgrféiuil ngs. Thelc

mxeésldondéfl‘tml §ec9rﬂefhﬁklﬁrﬁe “’értfbvt"'éllﬁ n&siYs Phdut&fF2t

bye t he 14ansofd ptiwosbae tofe NfE-.Lh’gasL Bageck oneear | i(ér: 00

find '-ngs, Lt could Obe,shovvnt S I n_act _
&n' NESRE /i nhi Bie- ‘f%ﬁg Phe=al' R ﬁg %E‘r erime §r%SaL

wesnt 0 W4 6d wart  whet He¥0 1,5G ace:tyrm i eiw»aﬁaémaéteé a?ody
%Ef%h%Blgn. the foliowing days was referred
thereto; The comparison of the TwWwo Jroups of
treatment resulted in‘ the plot shown in Figure.
11. There can be found that there is no signifi-
cant differencse bf the changes of the ~body
weight betwsen the LG-acetylsalicylate group and

the PBS~treated group

Fufther, the influence of LG—aéetYlsalicylate
on the Dbody temperature Was ‘investigated. As
mentioned alrsady, the Mouse Monitoring System
permits the determination of the body tempera-
ture of mice in real time. Since mice have a
high metabolism, smallest changes of well-being
will already lead to changes of the body tem-
perature. In Figure 10, the course of the tem-
treatment

o

perature beginning 1 day before th
(Figure 10A) to the end of the treatment (day
r

+4) (Figure 10F) is shown. No difference with

reg to th body temperéture for LG-acetyl-

sal ed mice compared to the control
i e
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hibitor in the nmouse lung after HSNL infection. For
this purpose, it was invest-'gated whether a 5

treatnent of the mce befoye and during the MB
infection with LG acetyl sd |cylate has an effect on
the expression rate of the two chenokines or

cytokines. For the experinent five Balb/c mce were
each treated one hour before the infection 10

(infection dose: 1 x 10" pfu/50 pl) i.v. (100 pl)

and iRz {200 Mﬂ@mmh#jﬁbﬁM4JbﬁCQCHé%&tyl@ﬁiﬂEylate

- The f%rther treatnents vere 'rmd Uulgﬂ and 421@9% SC_ '

&t ef Nient BELIDh: Ater4E T hmﬂs “the~fFu |
\@Gf@efﬁaké’i’n_DtlEcaJnd'lihBtW ads a5 TCQ@I atedrt T#eeahmvntr
%pr*esrﬁ' fé kg%wn and 11;RNs ganvey b.nrlt:h’,e’"ﬂ'glésfe Mag&ap
1G acety sallcy at e- treated m ce conpared t %he h
&ﬂﬂ?op%mrmﬁ%tﬁésCQQPHQ%ﬂ & HRRAS Igfa - ron taroug
@ﬁmtMiﬁavaéﬁépﬂ%hgmﬂndmgaam@amswwenﬂHQﬁmm¢@ea
7%, The qxpression of ;1230 8qd | FNegamg toctiNthe dia-
treat ed ht ce Was se (% inorder to have a._ .
oleazer pbdssi Elmﬂtylcte c%%é@é’sﬁf‘ﬂerVS@ld tipBs Liver

- Ehedt et wht hy Lezacetyl@sadicyl ahe ovesulld®e are shown

i.nt ravenous well, as intrap rltoneal 5 Lreatnent . .
route*aél'r%dg |onl&f“eihéIij Rﬁﬁdé}x- pré‘sgﬁl o% couﬂ[‘n:3 tmelce

det @ctred: f crulbeth chembliyneshaorgeyt®kiheg. Theé treat-
i aveno Lﬁ%tPEQE'w%HSL shoyed WAH @e82nts could

re ucflon or 10 and a 68 % _reduct n\for 11
PEN- §&ha @uﬁwoﬁ@m'%ﬁ%éﬁgtﬁaﬁQ&F?o 4% &8s ve as
I F apeirx»—éeneabltarueraé MENtB§ QUt oW & hg?6 £ foant21@idfe v~

5,0 90for TEN.gamm, The, 23yl show £ et e B0 oy -

Vit Us- i hduc

late-treated animals and the control animals

could be found. Thus, after inhalative treatment

of mice, no signs for a livar toxicity, oftenl
accompanied with a swelling of the organ, are
observed. Further, no systemic. inflammation re-
actions, often accompanied with an increase of

size of the spleen, were obssrved.
From the studies described above follows, as

s
a summary, that the inhalative application of £
s c

h

ml LG-acetyl ylate with a concentration £

50 mM over a time of 5 days is well compatible
for mice.

Example 7: Patients tests.

In & healing at:tempt, 4 patients with bron-

chia infections were administered a solution,
comprising up to 2M LG-ASA (50:50) and vaporized
to particle sizes of less than 5 pm. The total
amounts of LG-ASL were up to 350 mg. The inhala-
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- expressi on of NF-KB-dependent genes in LG ace-

tylsalicylate-t _r'eated infected nouse lungs 's 35
strongly reduced. This is ;1[4rrportant, since the 21
excessive production of cytokines observed after 5N1
virus infection ("cytokine stornt) whicn. cytokines
inthe 'largest part are regulated in an

NF- xB- dependent manner, strongly contributes 5 to the
pat hogenity of. these viruses. Thus, LG ASA cannot

Oly, dinect !y knflyence ddiecuinuss s repld eagbanmbut, in
an‘alsgindirectlty influence in a positive nanner . _
tles cor seest thrsdi skhe® B\ ¢ edutf Fon O exEesSive 179
okt ne oy dyet i 00z <10 Fxaepl e H: mEenpat & beki tat least
tudies. in the foll owi.ng experi t.~1be coopathhil 44—
i%t%/ il L@‘ace“t‘y?safflcy‘llag“ega_t%e‘rr“:% réb“sﬁl".?]t rgat -Eﬁgnt pe
afiadte.was tested. In order to nonitor the

i nfluence of the treatnment as precisely as pos .15
sible, the experiment was carried out b%/. nmeans . of . .. _
the KBdset M5Kia oPitng® Bfstiht > $AITS pefnitsdthe 20"
pRastsgeen off t hend enperatume | marseakettiamt cdEveEyemdy
m nutes a.tenmper € Vv wag de sfidedaAdbn. For
SiFot %éaeurrg—{?é T F)a.f%:%r?t ,h‘é‘?, t%g&zlémaﬂfﬁ were
wdi ghed heaer p aday ¢ NALS 4 hé Nend™Bf © T3Re freat ?Teﬁts“,e"t Re' P~
@oﬁ@sW@cﬁglﬂeﬁﬂ’ _Cﬁﬂgttk-l’@ Qe g?a@yvveég’_ﬂéroft?bveadahdzi—
spl een,was det er m ned. t the first si Lpii-
£d F Ml r“é%t&y, su?a&%ﬁge@# t%‘é-'cﬁilv‘g?éw%‘i“lﬂg bii

iincy ease. tOnebke b-i-gh otdrerchand;2 ahobscr edsetbff Sifelu-

$i:28,0f the spleemig.a sjjgn gh-iinflammijonted taste
processes. : N _
irritations. Further, no 2xtra urge to cotgh was

detected.
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For the conpatibility study, a Mouse Monitor- ing
transmtter was inplanted into in total 12 female
Bai b/c mce 3 days before e ‘treatnent. 30 The
successful intervention was nonitored over 3 days.
Then 6 mce were each treated three tines per day
with 2 mM of a 50 M LG acetylsalicylate solution by
means of a Fari nebulizer. As con 22 trols served 6
m ce, which were treated with 2 nl PBS.. The

SOk yleinanso fek @ enebubivzeds with a pressure of 1.5 bar,
so that the treatnent took appron-- 10 m nutes T h
e treatnent was.carried . ... . 5-out daily for 5
days -at1®: 00; 1200 and 15:00 o'clock. The influence
of LG acetylsali cyI ate on the change of weight was.
| nvestl gat ed. Al I:IE wei ghed dai |l y begi nni ng
vit £ i 3tte %Ia‘;?lc)fu?reat’el‘o it and that before the
first treatnent (9:00 o' clock). The weight of the
gir £ $t day, of - gﬁﬁ@& ment was set. to 100 % and the
eterm ned body wei ght on the fol | ow ng days was
referred thereto. The conparison of the two groups
of o 4% rtgeat oertl 1 estktied | Rmahe: pioheshownpim iR gure.
1. There can be found that there is no signifi- cant
di fference of the changes of the body weight between
thegl.-Glatetyl salicyl ate group and the PBS-treated
group. 20 Further, the influence of

LG acetyl sal i cyl ate aon t he_hody tenperature was
ifyestilght el TS Titer Pesf | B

Infection round
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Cseltamivir

LG-ASA
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menti oned al ready, the Mouse Monitoring System
permts the determ nation of the body tenpera- ture
of mce in real tinme. Sincg mce have a 25 high

-met abolism small est chances of well-being wll

al ready | ead to changes of the body tem perature. In
Figure 10, the course of the tem perature begi nning
1 day before the treatment (Figure 10A) to the end

‘of the treatnent (day 310 +4) (Figure |OF) is shown.

No; gi.f fzefence with regard to the body tenperature:.
for LG acetyl- salicvlate treated mce conpared to
the control- animals can be seen. 23 Finally, the
imé Laences of ik@sacet yesal i cyl ate on the wei ght. of
l'iver and spleen was investi- gated. Fifteen m nutes
after the last treatnment, all rynals were kill ed,
ahd®aofect BpsV Mas®eaf %5 G9BETSU. After conplete
exsanQU|nat|on through the Vena Cava, the inner
19@@% %& exgm;neds The |ungs ymese (fd gl exam ned
h e dia- phragn1|n the not col |l apsing
condltlon. Li ver and spleen were wei ghed. The
resylt smre shown 10 in Figure 13. Since the body
wei ght of the mice did not substantially change
during the treat- ment, a normalization of the organ’
viei ghtss tcoukd be left out. For spleen (Figure 12A)
as well as for liver (Figure 12B), no significant.
differ, 15 ence_in the organ wei ghts of
LG afet VIR /By late-treated animals and the contro
animals could be found- Thus, after inhalative
t r eat ment

Fig. 4A

Virus titer {log 10) pfu/ml)

Virus titer (log 10} pfu/ml)
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of mce, no signs for a liver toxicity, often
acconpanied wwth a swelling of the organ, are 20
observed. Further,. no sysjemc inflanmation re-
actions, often acconpanied with an increase of size
of the spleen, were observed. Fromthe studies
descri bed above follows, as a sumary, that the

‘inhal ative application of 2 25 ni

LG acetyl salicylate with a concentration of 50 nV
aoveg.agtinme of 5 days is well conpatible for mce.
Example 7: Patients tests. In a healing attenpt, 4
patients wi.th bron- 30 chial infections were

domt mesttered a solution, conprising up to 2M LG ASA
(50:50) and vaporized to particle sizes of |ess than
5 pm The total anounts of LG ASA -were up to- 350 ng.
THe FARal a 24 tion flow was adjusted to |ess than
500 mM/s, in nost cases less than 300 m/s. The
breat hing volume was at |east 30 in npost cases at
'east 5 %0 f t h e -4- .,Spi rat ion . c'ty of the

pa 5 x, o capacity tients. For three of the

patienatzs, a significant .im provenent of the synptons
was detected already on the first day after the
admnistration. For all other patients, an _

i nprovenent of the synp 10 toms occurred on the 3zd
day after the admini- stration. The subjectively

per cei ved conpatibil- ity of these high
doh€entrations in the sol u- S

Infecticn of Balb/c with 1 =x 10e3 MB1

Temperature (°C)

Cay +1
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tions. was excellent. No patient reported taste
irritations. Further, no extra urge to cough was 15
detected. 25 Legend of thg figures Fig. | A Rel atlve
virus titer [ %4 Infection round 5 Contro
Cseltam vir Amantadine Aspirin "Fig.. |IB Relative
virus titer [ ~] Infection round Control 10
Gseltamivir LGASA Fig. 2 Virus titer x 10

(pfu/m) 15 Control 5 MM ASA 5 nM LG ASA 26 Fig. 3A
Rejativeyirus titer of the untreated control)
untreated ASA (5 MM LGASA (5 M) 5 Fig. 3B Virus .
titer x 104 (pfu/m) Fig. 4A 10 Virus titer (log 10)
pfemhpke)rature (°C) :

-Day +2

Fig. 10E
Témperaturer(°C)
Day +3

Fig. 10F
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Controel

o
—
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E_.
e}

}.._1
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M
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LG-ASR ' Control

(50 mM)~
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Fig. 4B virus titer (log 10) pfu/m) Fig. 5 15
Infection 27 Fig. 8 Untreated control Solvent 5

LG ASA Fig. 9 Infection ofgBalb/c with 1 x 10e3 M1
m RNA expression after 48 10 Fig. 10A Tenperature
(C© Day -1 Fig. 10B Tenperature (C) 15 Day 0 Fig.
10C Tenperature (C) Day +1 28 Fig. 10D Tenperature
(C Day +2 Fig. 10E. 5 Tenperature (O

Fig. 12B
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Day +3 Fig. 10 Tenperature (C) Day +4 10 Fig. 11
Body weight ( o) Control Treatnent period (days) 15
Fig. 12A Weight of spleen 4granms) LG ASA Contro

(50 MM 29 Fig. 12B Weight of liver (grams) LG ASA
Control (50 mM 30 Patent clains. 1. The use of a
conposition conprising a salt of the
o-acetylsalicylic acid with a natural or non-natural
basic am no acid for producing a 5 pharmaceutica
cohpesitt ioh2 £ BE -t he prophyl axis or treatnent of

viral infections of humans or of animals. 2. The use

according to claim1, wherein the basic amno acid

|s sel ected fromthe group con- 10 slsting of
"lysine, arginine,ornithinie, diam nobutyric acid,

and mixtures of such am no ac- ids", preferablg a
Mono- dtet yisal i eyl ake, c@fRgosition comprising &

cf +the o-zacetylsalicylic acid with 'a natural or

salt

non-natural Dbasic amino acid for producing &
pharmaceutical composition for the prophylaxis
or treatment of viral infections of humans oI of

animals.

The use according to claim 1, wherein the

2
basic amino aci id is selected from the group con-
s

isting of "lysine, arginine, ornithine, diami-
‘nobutyric acid, and mixtures of such amino ac-
ids", prefe:ébly a mcno-acetylsalicylate, and
wherein optionally in addition a salt of the o-
acetylsalicylic acid with a natural or non-natu-
ral amino acid with a not-basic side chain, in

particular with glycine, may be comprised.

3. The use according to claim
ne,

basic amino acid is D-lysi

")
[¢h

ture of D-lysine and L-lysin
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wherein optionally in addition a salt of the o-
acetylsalicylic acid wwth a natural or non-natu 15
Pal am no acid with a not-fqasic side chain, in
particular with glycine, may be conprised. 3. The use
according to claim?2, wherein the basic amno acid
is Dlysine, L-lysine or a mx- ture of D I|ysine and
L-1ysine. 20 4. The use according to one of clainms 1
to 3 for t he prophyl axis treatnment of infections o
Wi st n ne@atll wen star andvRNA vé £ UsEs, pa&hﬂ@@ly*Sﬁlvth“—
|nfluenzq Avir ses in-partigul-ar with vi- ruses of '
tHeE '8 6 Fﬁb?y% t %ﬁe U%% according to one of
clainms 1 to 41in a galenlc preparation as aliquid,
aqueous com 5 position, in particular for the
aerogenic, for instance nasal adm nistration. 6. The
use according to claimyb, wherein the aqueous
conmpositionis_a 0.1, 5 parti cu- L-t043 5
M - pri%‘éréb?? 7G5 %Y/I%gaq%oggl sgtg % auitrli:_(l(g)nqof %he
sal ta 120 The pUsEr acedridb hg & 8l a W‘Sld\ﬁ\he‘?‘ﬁilﬁot‘%% com=
%CB@OHS GoNpas ti %nrisc@lQe@]- o 1@ aMadropansic, for
icular 0.1 to 1 ueous sol ution of the salt.
I BEETRE J5BS §CCOT@Wn§'5%“Dne S clains 1 to 7,
wherein the conposition is arranged in a pharna-
ceutically conpatible tank with a vaporizer or
nebulizer. 9. The use according claim8, mhereln the

6. The use according to claim 5, wherein the
agueous composition is a 0.1 to 5 M, in particu-
lar 0.2 to 3 M, preferably 1 to I M agueous 3s0-
lution of the salt
7. The use according to cl 5, wherein the

aim
agueous compositicn is a 0.01 to 100 mM, in par-
+icular 0.1 to 10 mM, agueous solution of  the

salt.

laims 1 . to 7,

-3
)
]
D
A1)
(@]
¢!
O
|
8]
|.._1
vy
uq
rt
O
o]
]
()
QO
ty
9]
!_J

- in a pharma-

lly compatible tank with a vaporizex oOr

90 % W
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9. The use =according to claim 8, wherein the
T

the adjustment of an inha-
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20 tank is prepared for the adjustnent of an inha 32
lation flow of less than 1,000 m/s, pre ferably

l ess than 500 nl/s, in pardj cul ar | ess than 300

m/s, and of a breathing volune of at least 10 % in
particular at least 30 % preferably at 5 | east 50 %
up to 95 % referred to the inspira- tion capacity of
a patient. 10. An aerosol fornulation conprising a
salt of the o-acetylsalicylic acid with a natural or

- NOHrRALUr Al chasd £ a9 adiLh a propeld|nt, andrdOerably

optionally auxi Ly and/.or carrier substances.
'I:'-h%sﬁerLoré P P(y?dTul at/ioh adcoPai rfgf%fslrm T * 10, tndh 300

whey ei, n ihé saf t 2 sbcerprl s5ed incAnmEmait 2bf 280 10
Lo 50, 19, 0: 00% Lo 10 Wydhein par-sti G aeclalolg at
10" wt-'% in particul ar 10 t 15 50" wt -% referred .
t'o°&RE. 5thtaP fét nuPati‘on? - Ee%érﬁé’ro@%l the inspira-
fto1 oyl atdponc aggorcdi ng e wlahm. 10 or 11, wherein the
salt is conprised in par- ticle formor solution with

an MVAD val ue of Iless than 10 pm in particular |ess
than 5 um 20 13 The use -an aerosol formulation
according to one of clains 10 to 12 for the

prophylaxis or treatnment of viral infections of
mU@Engnog%@f»oSm'hrralos»mu\lmgrrqifdhaclwmimswm;;i 8 ad=1t of
risk to catch.a viral_ infection.or, is affecte

= her eRi €% oF gﬁcﬁ*%qéﬁlnaalcls agr*n%n*l ster Ili FLEL: ox
aerngenitcaraly Far itcheaminad atacohdthr®ug¥r®héllr?d3e and

Wptheouth a.physiokogiLahhy efdeekive substances.

11. The asrosecl formulation according to c¢claim
10, wherein the szlt 1is comprised in an &amount
of 0.001 to 50 wt-%, £.0C1 to 10 wt-%, in par-
ticular 0.1 to 10 wt-%, or in particular 10 to
50 wt-%, referred to the. total formulation

12. The aeroscl formulation according to claim

11, wherein the salt is comprised in par-
ticle form or solution with an MMAD value of

less than 10 pm, in particular less than 5 um.

o

33}

O

N
w0
[

Lot
}-

jin

[a TS

o)
to one of claims 10 to 2 for the prophylaxi o]

treatment of viral infecticns o©f humans or of
animals, wherein a human, who 1s at xis To
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|5
Lh

5 amount of the aerosol fornulation. 14. The use
according to claim 13, wherein at |least 10 ng,
preferably at |east 50 ny, st preferably at |east

100 ng, up to nore than 20 ng, of the aeroso
formuliration is adm ni stered 10 aerogenically and
preferably within a tinme of less than 5 mn,

preferably less than 2 min., nost preferably |ess

than 1 min. 15. The use according to claim 13 or 14,
wherehn  the iphalation . flew.dis.adj usted tig | esgzkhancea
15 1,000 m/s, in particular |ess than 500 ml/s,.in ___
pat € F 8W1aTD | es3Tt haM 300 AfY s 3PS M&hd wher &P I tHE ST e
by eabhieng VoL Upe ifoadj usteed fohatl dteash 2@hBhuigm the
particul ar .least .30 % pref.erabl | east S
t0°95 % ‘re érreg%ﬁﬁl he%iHé§?§éggi.g??éﬁi%gpézﬁngg} Ve
ampathénto 16h eAd g hhalcdt | DATASV Tl @Pt-h a supply

tank and an aerosol generator connected to the

supply tank, wherein the supply tank conprises an

aero- sol formulation according to one of clains 10

to 25 12. 34 17. The inhalation device according to
claim16 wth control a.nd/or regulation neans for .
the. Eortrolscand/ororéguiatiton oflahe i hhal atiPéF 18w 2t
a.’-ﬂf.gc}gf; the Ibﬁlte'qt hb%ﬁ’@&‘émvauﬁf&& ei]g?EtBQd_CQ@Ergi'g,? most’
and/ or regul ati on_ neans are prefera adj ust e to .
\Palr%égré&gwdﬁﬁg L 85c%i WOP3 M9 up to hoPe thad 200

mg, of the zerosocl formulation is administered

"aerogenically and preferably within & time of

less than 5 min, preferably 1less than 2 min,

most preferably less than 1 min.

- 15. The use according to claim 13 or 14, wherein

the 4inhalation flow is adjusted to less than
1,000 ml/s, in particular leés than 500 ml/s, in
pérticular léss than 300 ml/s is, and wherein
the breathing volume is adjusted to at least 20
. least 30 %, preferably at

. oo

, in partic

u a
least 50 %, up 95 %, referred to the inspira-

rt

ion capacity of a patlent.
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inhalation device according to claim 16

17. The

with dontrol and/or egulation means £for the
control and/or regulatio n of the inhalation flow
and o©f the breathing .voliume, wherein the control
and/or egulatl n . means are preferably adjusted

o
according to cl aim 13.

m H

to wvalu



