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from the class of fluoroquinolones, especially also moxifloxacin and ciprofloxacin, are frequently
employed for the treatment of such diseases because of their relevant range of antibacterial effects

and their bactericidal action.

Moxifloxacin hydrochioride (I)
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is an antibacterial active ingredient from the class of quinolonecarboxylic acid derivatives for the
treatment and prevention of otitis, pharyngitis, pneumonia, peritonitis, pyelonephritis, cystitis,
endocarditis, systemic infections, acute and chronic bronchitis, septic infections, diseases of the
20  upper airways, diffuse panbronchiolitis, pulmonary emphysema, dysentery, enteritis, liver
abscesses, urethritis, prostatitis, epididymitis, gastrointestinal infections, bone and joint infections,
cystic fibrosis, skin infections, postoperative wound infections, abscesses, phlegmons, wound
infections, infected burns, burns, infections in the oral region, infections after dental operations,
osteomyelitis, septic arthritis, cholecystitis, peritonitis with appendicitis, cholangitis,
25  intraabdominal abscesses, pancreatitis, sinusitis, mastoiditis, mastitis, tonsillitis, typhoid,
meningitis, infections of the nervous system, salpingitis, endometritis, genital infections,

pelveoperitonitis and eye infections (EP 350 733 B1, US 4 990 517, 5 607 942 and WO 01/45679).
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US-A 4 670 444) and which can be employed extremely successfully both for the prophylaxis and
for the treatment of systemic and local bacterial infections, especially of the urinary tract.

20  Ciprofloxacin is also effective inter alia against anthrax pathogens.

l (n
(/\N N

ciprofloxacin hydrochloride: R = H
enrofloxacin hydrochloride: R = C,H;

The dosage forms of ciprofloxacin/enrofloxacin mentioned in EP-B 49 355 are tablets, coated
tablets, capsules, pills, granules, suppositories, solutions, suspensions and emulsions, pastes,
ointments, gels, creams, lotions, dusting powders and sprays. Ciprofloxacin tablets, suspensions,

25  eye and ear drops and solutions suitable for intravenous infusion are currently on the market.

It has been found, surprisingly, that control of diseases of the respiratory organs, especially lung
diseases caused by bacteria, is extremely successful when ciprofloxacin or enrofloxacin is

administered locally as solid betaine and/or as solid slightly soluble betaine salt. The active



Dosage fornms for noxifloxacin nmentioned in EP-B 350 733 are tablets, coated
tabl ets, capsules, pills, granules, suppositories, solutions, suspensions
and emnul sions, pastes, ointnents, gels, 5_greans, |otions, dusting powders
and sprays. To our know edge, only tablets and (for intravenous

admi ni ST at | QibkqSflHhdeRitioR e kel Earf BIUEEL for 4 ' f deki s
to date been %)seeld ecxc eu5|l\?e l'y sys en”all cal 1{%@@ Pr!l n%9g%rjisogga§gg&§ ekﬁ%%dg%ﬁl?rol
of which it iedicaivieapbiat farnupltimal treptmnérdsBesades ttleehigha ged lon'Elflestmgastom 1hgned1t:1it| S
is the high oral . .bioavailabidl it ndth ood, .di st.ri bu of

i ngr edi ent . § e?at i Sl? i th?\él}feecggé YR P?'?Slglfgm aé?‘leY/eeSIm Ra §%Pseyn? Co%ar%tlvflly al I'on

in the serumyatesiid umgﬂltmﬁorf oft the attiwer ingediaht, 6o fitat aide aefhaalo} theadedidatisi aad then

of noxifl oxa hdroclrorl e i.s greater than with systemc (o

S o st 15 OIS ERE RS e R RO SF R Un) A ORHT B isest pasticaly
concent r at i oRd@led 6r dvah Eistirél@ bruént&l i tHigwaydl y (W thin about an hour) to the
| evel of the concentration reached orally, so that intratracheal | ocal

adm ni strati on achi eves no advant ages conmpared with oral adm nistration in

experinent s Sk maengion thergtorg relafes te @) mstheq for isprtrlling desasrs ofribe ESSPIEAIOTY 58
hydrochl ori dgptdidiy @{geci@a;és Q%E&‘Bf« BhcterAUinHakARESAT AR byclo@eﬁ L @m ARk NGH dr%RS
whi ch have been known f about 20 years (EP-B 49 355, “US-A 4 670 444) and
whi ch can bea@wt@yéﬂe@s@wwwt @fl}eg%h%éfmﬁ tfyhetfornml4 @M t he prophyl axi s and
for the treatnment of system c and | ocal bacterial infections, especially of
the urinary tract. 20 G profloxacin is also effective inter alia against
ant hr ax pat hogens. CO2H x HCl ci profl oxacin hyqrochloride: R=H
enrof | oxaci n hydrochl oride: R = C2H5 Ake e\ o @O, Hf

ci profl oxaci n/ enrof | oxaci n nentioned in 5 are tablets, coated
tablets, capsules, pills, granules,__supp sol uti ons, (IBuspensi ons
and enul si ons, pastes, ointnentg; geNs, eamiN "~ | otions, dusting powders

and sprays. Ci profloxacin tabl e% ,\is/lrjrfpensi ons,{ 25 eye and ear drops and

solutions suitable for intraven usion arg\currently on the market. It
has been found, surprisingly, that control of eases of the respiratory
organs, especially lu 'C,S ses caused by bacteria, is extrenely
successfudp when ci profl oxdciznsor enrofloxacin is adninistered |ocall y as
solid betaine and/or as solid slightly soluble betaine salt. The active -

. di ent e I |
0, COREETE L AN AR, L) RSB 9. B AL o LN R
t he hi gher afod the daegl-doatsdl iofidjscasds io¥/ the raspjraguty engans, dspacéllly atng isensasi chased by bdeeeria,

infection, it bl achi eve sinultaneously a.. aratively | ow
system ¢ conE’é‘r’i?‘F% %?P"B? S’t"ﬁ‘gre‘ajtl&et‘io{?@o‘f“%?r "é'H'LSt,ereQX" stohégor’%i de effects of the
medi cation and the

"Slightly soluble salts” for the purposes of the invention have a solubility in water of less than 0.1,

15  preferably less than 0.01, % by weight based on water at 25°C and a pH of 7. Such slightly soluble
salts include C,4-C,3 fatty acid salts of the betaine (IIT) and salts of the betaine (IIT) with acids such
as, for example, the embonates or else salts of the betaine (III) with bases such as N,N'-

dibenzylethylenediamine.

The invention relates in a preferred embodiment to a method for controlling diseases of the
20  respiratory organs, especially lung diseases caused by bact.eria, in humans and animals by local
administration of an antibacterially effective amount of solid betaine of the formula (III) and/or its
embonate and to the use of these compounds for producing medicaments for the local control of
diseases of the respiratory organs, especially lung diseases caused by bacteria, in humans and

animals, where the compounds are administered in solid form.

25  Ina particular embodiment of the invention, the diseases of the respiratory organs comprise diseases,

caused by bacteria, of the airways or of the lungs, especially lung dieases caused By bacteria.



5 disquieting devel opnent of resistance through system c selection pressure
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The term “embonate” refers for the purposes of the invention to the embonate, the hemiembonate and

5  to mixtures thereof.

The term “respiratory organs” (or respiratory system) refers for the purposes of the invention to the
nose, oral cavity and pharynx, and the larynx, trachea and lungs, including the airways and the
paranasal sinuses and frontal sinus, where “airways” (or respiratory tract) mean the nasal cavity,

oral cavity, pharynx, larynx, trachea and bronchi.

10 “Local administration” or “local control” in connection with diseases of the respiratory organs,
especially lung diseases, means for the purposes of the invention - in contrast to oral
administration of dosage forms intended for absorption via the gastrointestinal tract, and in
contrast to intravenous administration - administration of the active ingredient by inhalation in
inhalable dosage form. The preparation in powder form or powder-containing suspensions to be

15  used according to the invention are preparations which are aerosolized and then inhaled.

The term “inhalation” or “administration by inhalation” refers in this connection to the
introduction into the respiratory organs, especially into and/or via the airways, preferably into

and/or via the nasal cavity and oral cavity.
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and is then pre era
corresponding admmlstratlon aids is to be found for example in R. Stangl, “An Overview of

Innovative Inhalation Devices”, European Pharmaceutical Review, pages 50-55, (2002) and the
literature cited therein. Pharmacologically acceptable excipients include, inter alia, binders (e.g.
25 maize starch, gelatin), stabilizers (e.g. antioxidants such as ascorbic acid), carriers (e.g.
microcrystalline cellulose, lactose, sucrose, calcium phosphate, maize starch), lubricants (e.g. talc,
stearic acid, magnesium stearate, calcium stearate or zinc stearate), flavourings and/or fragrances.
The production of suitable preparations by selecting suitable excipients in terms of nature and

quantity is straightforward.

30  The preparations according to the invention can be produced - as is usual in the production of
inhalable free-flowing medicaments in powder form, by micronizing the active ingredient or by

spray drying appropriate solutions or suspensions.

The solid preparations generally have a particle diameter, determined as volume median (with the

aid of a laser diffraction apparatus), of from 0.2 to 15 um, preferably from I to 5 pm. The diameter



30, in particular at |east 40, % by wei ght based on the preparation ready
for use. Wiere no adjuvants are necessary, especially in the case of solid
preparations for suspension inhalation, thgy may also consist of active

‘i ngredi ent al one. However, for practical reasons, the preparations 20
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effective results.



It may neverthel ess be necessary to depart fromthe stated anmounts,
specifically as a function of the bodywei ght, individual behaviour towards
the active ingredient, nature of the preparation and tine or interval over
whi ch adm ni stration takes place. Thus, it7my suffice in some cases to nake
do with less than the aforenentioned m ni num anount, whereas in other cases
the said UDgﬁéF@E%;t 20 must be exceeded. Where | arger anounts are

adm ni stere y be advisable to divide theminto a plurality of single
doses over the day. -7 Exanples Preparation of ciprofloxacin enbonate a)

G pr of | oxaciHieparaionaf aproflexagin embenaty 33.1 g (0.1 nol) of ciprofloxacin
betaine and 38.8 g (0.1 nol) of enbonic acid are heated in 5 500 m of

gl ycol nonor‘gté]%lloﬂg,[algglren{wgdtg(Ngfkﬁﬂf or 1 hour. After cooling, the

precipitate TS ere suction, thoroughly washed wi th ethano

and dried at 120C under hi gh vacuum b) G profloxacin hem enbonate (I1V b; R
H 66.2 g 330. 2 (dbimolbef eippflotacxbatiine brak - (8ridndB o8 egbdrtx 4cidrpie) hegfed in

enbonlc [ C o] e X
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Determ nation of the active |ngred|ent concentration in the lungs of rats

Fenmal e W st eated with Al - 7.5 ng/ kg

ci prof | oxaci¥1e 1 . C product) intratracheally as suspension; A2

- 7.5 mg/ kg C|profloxa0|n betalne (nlcronlzed 50%< 3 m 90%< 7 m

i ntratracheadolygds.2 rd) stisipefisxaein bdhine Znd53813£KQ. ICh@l) of kmkatd Beithyel eateddni de

intratracheal |l 'y sol ution Kk rof xaC|n hydr ochl orj
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sacrificrd afft@ith Qicdén, tHdrdughly washed RdthtHafdlfafd draaadu 1109€ uhdbr@fghWeduem! enoved.

The | ungs were honbgeni zed using a Plotter from Braun. The active 20

i ngredi ent content .in e Lun% hgnogenat es. was  det ernj ned by bi oassay.

Phar macoki n 1oyl tag active,] 2 tr ng*h/ | ] Cmax

[mg/1]tIn [h] Al 12449.11.96 A23047613. 47 B3. 206. 650. 847 C0. 4970.6100. 758 -8

Female Wistar rats (80 to 100 g) were treated with

Al - 7.5 mg/kg ciprofloxacin betaine (laboratory product) intratracheally as suspension;

A2 - 7.5 mg/kg ciprofloxacin betaine (micronized: 50% < 3 pm; 90% < 7 um) intratracheally as

15 suspension;
B - 7.5 mg/kg ciprofloxacin hydrochloride intratracheally as solution;
C - 7.5 mg/kg ciprofloxacin-hydrochloride intravenously as solution.

- Three animals from each of the dose groups were sacrificed after 0.25, 0.5, 1, 3 and 5 hours, and
the lungs were removed. The lungs were homogenized using a Plotter from Braun. The active

20  ingredient content in the lung homogenates was determined by bioassay.

Pharmacokinetic parameters for the lungs

Dose group AUC [mg*h/] Coax [mg/] tiz[h]
Al 124 49.1 1.96

304 76 13.47

3.20 6.65 0.847

C 0.497 0.610 0.758




Lung concentrations in g/m;
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%ax dfactor 80). Intratracheal

administration of micronized ciprofloxacin-betaine with a particle diameter (50 % <3 pum; 90 % <

7 um) leads to a further improvement in the pharmacokinetic profile (AUC: factor 612, C,ax

125, compared with intravenous administration of ciprofloxacin hydrochloride).

Efficacy in a model of lung infection with P. aeruginosa

: factor

Female Wistar rats (80 to 100 g) were infected intratracheally with P. aeruginosa DSM 12055 and

treated 1 and 4 hours after the infection with ciprofloxacin betaine (laboratory product)

intratracheally (i.t.) and with ciprofloxacin hydrochloride intratracheally and intravenously (i.v.).

Various dose groups each of 5 rats were employed. The animals were sacrificed 24 hours after the

infection, and the lungs were removed and homogenized with a Potter from Braun. The

homogenates were plated out to determine the microbe count in the lungs.

The following table shows the reduction in the microbe count in the lungs (log units) after 24 h

relative to the untreated infection control (in each case averages for 5 animals):



F -7.5 ng/ kg ciprofloxacin hydrochloride i.t.-2.8 G-2.5 ng/kg ciprofloxacin
hydrochloride i.v.-2.8 H-7.5 ng/ kg ciprofloxacin hydrochloride i.v.-3.5 |
-22.5 nmg/ kg ciprofloxacin hydrochloride i.y.-5.4 J -67.5 ng/kg ciprofloxacin
"hydrochloride i.v.-8.8 Intratracheal use of ciprofloxacin betaine |leads to a
reduction of from4 to 10 log units in the mcrobe count in the lungs in
all three dose groups, whereas equal dosages of ciprofloxacin 5
hydrochl ori de_adm nistered intratracheally bring about a far snaller
reduction in _the mcrobe count (1.1 to 2.8 log unﬂhﬂyauﬁhhhnugheunmtavenous
adni ni st r at i |Q}SYEM8P pr of | oxaci n hydrochl ori de, the rent, state of [he
art, also ledads to a narked reduction in the nlcrobe c %ﬁﬂ'ﬁi the |unpgs (2.8
to 8.8 |og |uits),8mdkscipfionakin bataing i.losages which are 10-4.0nes hi gher. The

t r eat ment acGeLdFn%—Le—Lhe——+4w%¥ﬁ+4mp%hus—Leads-Lg_a_gLeaLL%;Ledueed
system ¢ expdsur e 2 moFkgciproflonacindetaingdt with P. aerlugi nosa DM 12055, @

singl e i ntraldachealmfkEapSRMacinbeldfldh.t.al LEr the [nfectionjgWwas carr|ed out
with mcronijzed ciprofloxacin betaine as dry powder. A dose of 10 ngf kg was

admi ni st er ed DM t h0t8heg/bg dpr@ﬂoactheroehl?rmoMer i nsuf f | at or (B’ENN— CENTURY,
INC.). It isfkr . ' t he
adm ni st ered dose Ped unq drs '|s experlnent, thelnlcrobe cpunt in
t he | ungs MBS?redUcﬁdyhymmnﬂ&mbh&@mﬁdUmghumlts 15| conpared2®8ith an
untr eat ed COHLLGL—%F%?E——MD 2004/069253 - 10 Patent¢clatl-ws—PSH-ERP20064/000710
1. Method fo© contrd? %ﬂpﬁgﬁ¥%W| hydroghlarided¥s of t he respiratbry organs in
humans and aff mal 3 3y gméagﬁhoﬁ@ﬁu@m§an@&qu of an [antibactefsally effpective
anount of sglid betaine o formila (11 CPHR =H C2He 5 and/of its
solid slight|ly soRabmne/kediproflgacivbydrochlaisledrdi ng tp C ai m 5for contrpl | ing
| ung di seas cau ' - dbbUldrvllg toClggmrt—or—2| by

| ocal adninlgtratﬁzgﬁ%ﬁégﬁﬁﬂﬁ*lrh?é?%d*ngeffectl annungkof solid

betai ne of the fornmula (111) according to Claim1 and/or its enbonate. 4.
Use of the conpounds defined in Claim1l or 3 for producing nedicanents for

humans. and GRS BHEY L PROGHC P AbuRGe B hiphoCrarch 10 BsrRas s

5. Use accor dichibe todusdl iai the 4urfg9ﬁn @l abike idog: @ﬁdlbsﬁlmﬁ§edlﬁl’ dbdages| sfcaprofieyatinol

of lun dlseases cause cteri
g hydrochloride admlmsty reH ?ntratracheally bring about a far smaller reduction in the microbe count

(1.1 to 2.8 log units). Although intravenous administration of ciprofloxacin hydrochloride, the
current state of the art, also leads to a marked reduction in the microbe count in the lungs (2.8 to
8.8 log units), this is only with dosages which are 10 times higher. The treatment according to the

invention thus leads to a greatly reduced systemic exposure.

10  In a further test with P.aeruginosa DSM 12055, a single intratracheal treatment (1 hour after the
infection) was carried out with micronized ciprofloxacin betaine as dry powder. A dose of
10 mg/kg was administered with the aid of a DP-3 dry powder insufflator (PENN-CENTURY,
INC.). It is known from control investigations that about 5 to 20% of the administered dose reach
the lungs. In this experiment, the microbe count in the lungs was reduced by more than 6 log units

15  compared with an untreated control group.



6. Devices suitable for adm nistration by inhalation of solid active

i ngredient and containing 15 preparations with at | east one of the
conpounds dePM&W40§9333aim 1 or 3. 7. DeviWes according to HGHEPH04988718ned
‘as powder inhalers. | NTERNATI ONAL SEARCH REPORTI nt ernati onal application No.
PCT/ EP2004/ 000710 Box | Gbservations where certain clains were found

unsear chabl ePdteptreldimsat i on of item 1 of first sheet) This international
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prescribed requirements to such an extent thatgno meani ngful international
search can be carried out, specifical I'_y. 3.0 ajjnms Nos.: because they are
dependent clains and are not drafted i m@ecepdan =CRith the second and third
sentences of Rule 6.4(a). Box || Cbservat vvhel e unity ofmi nvention is

| acki ng (Continuation of item 2 of A1 get)~This International Searching
Aut hority found multiple inventions i nj this i Kr nati onal application, as

follows: 1.7As all required addi th search Nees were tinely paid by the
applicant, this international search report c rs all searchable clains.
2. As all searchabl e clai rs=gpoeiHd be searchedw thout effortjustifying an
additional fee, this Authority didnot invitepaynent of any additional fee.
3.As only sone of the required additional search fees were tinely paid by
t he applitant, t hamwl/arrs elidalightnsdlubdesaltch report covers only those clains for
whi ch fees were paid, specifically clains Nos.: 4.No required additional
search fees re iy ' o2 'S

i nternational’ seafr‘dgﬁgé %cﬁgl‘raitngitégdlﬁl fé@ﬁo?g@ghﬁ? %iu'P %éi?{%?]e\%g%{??%%féﬁ. ment i oned
inthe clains; it is covered by clains Nos.: Renmark on Protest The

addi ti onal s&ar chMethed ageerdingatocdaipahioed byylotdhadmpplratwandt' a gotibactsgially ¢fective

protest acconpanied t a nt dditi I arch, fees. Form | SA/ 210
(continuation of T7¢ gfssﬁlé&le?%(nff?{hf ?%(%§fa£®g%3coﬁ%ﬁfﬁéﬁ§m giﬂgﬁorw PORT
Continuation of Box Il, 1 International application No. PCT/EP2004/000710
PCT Rul e 39. 4(i v) Use dfethbeompamndst defiaedrimnClamf 1tdné forpedudng @edicarienty delythé yocal
therapy. 10 control of bacterial diseases of the respiratory organs in humans and animals, where these

compounds are administered in solid form.

5. Use according to Claim 4 for producing medicaments for the local control of lung diseases

caused by bacteria.

6. Devices suitable for administration by inhalation of solid active ingredient and containing

15 preparations with at least one of the compounds defined in Claim 1 or 3.

7. Devices according to Claim 6, designed as powder inhalers.



Al though clains 1 to 5 relate to a nethod for treatnent.of the human or
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3. ClaimsNos.:
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

BoxII Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all -
searchableclaims. :

2. D Asallsearchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timety paid by the applicant. Consequentiy, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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Ver6ffentlichungen . "" Spatere Veroffentlichung, dielnach dem

i nt er NAEL @ B &R LIRAAIHEheA die Ve 45 M TednbeRaEE ervi@bd nasN (FAhLBERTRIoR Bhk 2 2 Biart 1)

der Tephnik definfert oder demPrioritatsdatumveroffentlicht worden fst

and m der aber nicht als besonders bedeutsam anzusehen ist Annmel dung nicht
kol |'i d} eetss Asighiderm wiwe aug gipandeySmsierelin desirsmedhespriche keinRedherridwerght 2ergir undel | egenden ;
Prinzips oder der fhr zugrundeliegenden "E' alteres Dokunent, das erst am
oder n@aghlydexddateepat i onal en j edoch Theorie angegeben ist Annel dedatum
ver of fjent T Chweil vipfctanGqoenstandodeziajeny 2y fesa Brthitinde Seorre bes emtiarces. nBddeut ung; di e
beanspr ucht e sksfd pauUNATT LPCTYRSHPE@Nt | i chung, die geeignet ist, einen
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beanspjr ucht e2EF i HIRNGEBRE Reggehe Nt &reBisEPHE A en besonderen G und
angegeben i st (w e kann nicht als auf erfinderischer Tatigkeit
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3. D Anspriiche Nr.
weil es sich dabei um abhangige Anspriche handelt, die nicht entsprechend Satz 2 und 3 der Regel 6.4 a) abgefaBt sind.

Feld Ill Bemerkungen bei mangeinder Einheitlichkeit der Erfindung (Fortsetzung von Punkt 3 auf Blatt 1)

Die internationale Recherchenbehérde hat festgestellt, daB diese internationale Anmeldung mehrere Erfindungen enthalt:

1. Da der Anmelder alle erforderlichen zusatzlichen Recherchengebidhren rechtzeitig entrichtet hat, erstreckt sich dieser
internationale Recherchenbericht auf alle recherchierbaren Anspriche.

2 Da fir alle recherchierbaren Anspriiche die Recherche ohne einen Arbeitsaufwand durchgefiihrt werden konnte, der eine
’ zusétzliche Recherchengebiihr gerechifertigt hatte, hat die Behdrde nicht zur Zahlung einer solchen Gebihr aufgefordert.

Da der Anmelder nur einige der erforderlichen zusatzlichen Recherchengebuihren rechtzeitig entrichtet hat, erstreckt sich dieser
internatiocnale Recherchenbericht nur auf die Anspriche, fiir die Gebihren entrichtet worden sind, namilich auf die
Anspriche Nr.

w

4. D Der Anmelder hat die erforderlichen zusatzlichen Recherchengebiihren nicht rechizeitig entrichtet. Der internationale Recher-
chenbericht beschrankt sich daher auf die in den Anspriichen zuerst erwahnte Erfindung; diese ist in folgenden Anspriichen er-
faBt:

Bemerkungen hinsichtlich eines Widerspruchs r l Die zusatzlichen Gebihren wurden vom Anmelder unter Widerspruch gezahit.

D Die Zahlung zusatzlicher Recherchengebiihren erfolgte ohne Widerspruch.
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