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I'nvention relates to a pharnaceutical preparation=for——
oral adm nistration which conprises noxifloxacin, its salt _and/or hydrate
and |l actose, to a process for its 5 prepbration, and to the use

of this
preparation for controlling bacterial infections in humans orNWWMMﬂmmmmmm
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1-cycl opropyl-7-([S. §] -2, 8-di azabi cycl o[ 4. 3. 0] non- 8-yl )-6-fl uoro-1, 4-
di hydr o- 8- metTRptednO et sliclaésoecpidausdutical geéshrationl for osal admimgitration
effective antiji.nfective a enﬂ and s]ges ribed for k¥§ first tinefintEP-
A0 350 733 EBECACOTBEES TEX HeGe HE salk e ks frd SR APEPTSH WA ch
conpri ses 5t hepregiration, andrpo thedyse raf ahie qremsraiidni foe comtrdlling begtemaliintecgonsr ioh,
poly-(1- vinyl)-2- 0| 1done (insoluble), finely divided silica and
nagnesiun1stgg%gﬁégyéggkﬁfthernnre, EP- A-0 230 881 descri bes pharnaceuti cal
preparations of ciprofloxacin, which is |likewi se an antibiotic fromthe
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described in this publication corresponds to the formulation described in
EP- A- 350 733.follpwinedprmyle: this prior-art fornulation is applied to
noxi fl oxacin, it is unexpectedly found that Q
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1-cyclopropyl-7-([S.S]-2.8-diazabicyclo[4.3.0]non-8-yl)-6-fluoro-1,4-
dihydro-8-methoxy-4-oxo0-3-quinolonecarboxylic acid

15 Itis a highly effective antiinfective agent and was described for the first time in EP-
A-0350 733. EP-A-0350733 describes a pharmaceutical preparation which
comprises the active compound, microcrystalline cellulose, maize starch, poly-(1-

vinyl)-2-pyrrolidone (insoluble). finely divided silica and magnesium stearate.

. 20  Furthermore, EP-A-O0 230 881 describes pharmaceutical preparations of
ciprofloxacin, which is likewise an antibiotic from the class of the
quinolonecarboxylic acids. The formulation of ciprofloxacin described in this
publication corresponds to the formulation described in EP-A-350 733. However, if

this prior-art formulation is applied to moxifloxacin, it is unexpectedly found that
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tablets manufactured using this formulation have a hardness or breaking load which
in some cases, for example in the case of tablet formulations for blister packs, can be
improved, and which also offers scope for improvements with respect to its release
properties. It was therefore the object of the present application to provide a
pharmaceutical formulation which can be used to prepare tablets having sufficient
30  hardness or breaking load, and which at the same time have excellent release

properties.
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, 25 tablets manufactured using this fornul ati on have a hardness or breaking
" load which in some cases, for exanple in the case of tablet fornulations
for blister packs, can be inproved, and which also offers scope for
i nprovenents with respect to its release jproperties. It was therefore the
obj ect of the present application to proV?de a pharmaceutical fornul ation
whi ch can be used to prepare tabl ets having sufficient 30 hardness or

breaking | oa and ch
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by a pharnmaceutical formulation which conprises a certain anmount of
| act ose. The present invention accordingly provides pharmaceuti cal
pr epar at i ons ¥hsr psellt inserdipn; afcerdingly dHOWHFSc Rhawmsetal pasaaratioradpn oralt
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provi des a pr.pcess arin conprise such preparations.
The pharnacedﬁ Sﬁmp?{mgp %ldﬁegg@gPﬁ?&gu$% ‘the invention is a preparation

for oral admnistration. 15 Salts of nDX|roxaC|n include, for exanple,
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acetic acrd l'acti c ac I'so salt bases, “such as sodi um
hydr oxi de, pd%@ﬁ%ﬁﬁﬁ%ﬁvﬂﬁﬁﬁmdés etc., and/or hydrates thereof,. such as,
exanpl e, the noxifl oxacin hydrochloride, which is particularly

ferred : . : . o .
The pharmaceutical preparation according to the invention is a preparation for oral

administration.

15
Salts of moxifloxacin include, for example, acid addition salts, such as salts of
hydrochloric acid, sulphuric acid, acetic acid, lactic acid, etc., and also salts with
bases, such as sodium hydroxide, potassium hydroxide, etc., and/or hydrates thereof,.
such as, for example, the moxifloxacin hydrochloride, which is particularly preferred

20  according to the invention, or a monohyvdrate thereof.

The formulation according to the invention preferably comprises from 50 to 85%,
particularly preferably from 60 to 80%, of moxifloxacin or salts and/or hydrates

thereof.
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Based on the individual dose, the pharmaceurical preparation comprises generally
from 50 to 800 mg of moxifloxacin, preferably from 100 to 600 mg, particularly
preferably from 200 to 400 mg (in each case based on the betaine form).

30  Surprisingly, the use of lactose in the range of amounts according to the invention
confers to the tablet which is prepared from the pharmaceutical preparation according
to the invention an excellent hardness and breaking load, and simultaneously
excellent release properties. A further advantage of the pharmaceutical preparation of
the present invention consists in the fact that it is accessible in a simple manner by

35  granulation, it being possible to use both micronized and non-micronized active

compound, giving, in both cases, bioequivalent formulations.



20 according to the invention, or a nonohvdrate thereof. The fornul ation
"according to the invention preferably conprises from50 to 85%
particularly preferably from60 to 80% of noxifloxacin or salts and/or
hydrates thereof. 25 Based on the individual dose, the pharnmaceuti cal
preparation conprises generally from50 to 800 ng of noxifl oxacin.
preferably from 100 to 600 ng, particularly preferably from200 to 400 ng
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accessi bl g i nmagn&yarherypeaIner by 35 granul ation, it being possible to use
both m croni zed and non-m croni zed active corrpound giving, in both cases,
bi oequi val ent fornul ati ons. -3- The pharnaceutical preparation conprises,
as conponent STNm;blﬁhmMeetiezﬂqﬁmamionfaocordmghbd\d ingerition crmlnjpetsts aidesst dnaqdryt o
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comor o al | y By ey BRi it © SRl S R Avi cel (1) The
phar maceuti cal prepar atl on advant ageously conprises from5 to 30%
pref er abl ¥ f "Pre %hz?m{[ageu%%% preparation according to the invention comprises at least one
disintegrant, selected, for example, from the group consisting of starch,
pregelatinized starch, starch glycolates, crosslinked polyvinylpyrrolidone and sodium
carboxymethylcellulose (= croscarmellose sodium). Particular preference according
to the invention is given to using croscarmellose sodium. The pharmaceutical
20  preparation advantageously comprises from 1 to 10%, preferably from 1.5 to 8%,

particularly preferably from 2 to 6%, of the disintegrant.

The pharmaceutical preparation of the invention comprises at least one lubricant,
selected from the group of the fatty acids and their salts. Particular preference

according to the invention is given to using magnesium stearate. The lubricant is
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advantageously [lacuna] in an amount of from 0.3 to 2.0%, particularly preferably

from 0.4 to 1.5% and most preferably from 0.5 to 1.1%.

A particularly preferred pharmaceutical preparation of the invention comprises:
30

from 60 to 70% of moxifloxacin or salts and/or hydrates thereof,

from 7.5 to 16% of lactose.

from 2 to 6% of croscarmellose sodium.

from 0.5 to 1.1% of magnesium stearate and

35  up to 30% of microcrystalline cellulose.



particularly preferably ffrom 12 to 25% of the dry binder. 15 The

" pharmaceuti cal ., preparati on according to the invention conprises at |east
one disintegrant, selected, for exanple, fromthe group consisting of
starch, pregelatinized starch, starch glycol ates. crosslinked

pol yvi nyl pyrrol i done and sodi um carboxyh%fhylcellulose (= croscarnel |l ose
sodiunm) . Particular preference according to the invention is Riven to
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or salts and/ Bnggﬁ&ﬂ;es thereof, from7.5 to 16% of |lactose. from2 to 6%
of croscarmelT 82&%484di um fromO 5to 1.170 of magnesium stearate and 35
up to 30% of mcrocrystalline cellulose. -4- The pharnaceutical preparation
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the optional coating). For coating, it is possible to use coating formulations which are
15 customary in pharmaceutical technology, such as, for example, those based on
hydroxypropylmethylcellulose (HPMC) and/or polyethylene glycol of various
molecular weights. Furthermore, the coating may comprise customary pigments, such

as, for example, titanium dioxide or red iron oxide.

20  The pharmaceutical preparation according to the invention is preferably used for the

treatment or the prevention of bacterial infections in humans or animals.



granul ati on are used. The granul ation can be carried out using water,

"W thout addition of an adhesive. 10 The pharnaceutical preparation of the
present invention is particularly preferably enployed in the formof a
tabl et fornulation which nmay optionally bS coated (as al ready nenti oned
above, the percentages by weight in the present patent application are
based on the total weight of the pharnaceutical preparation wthout the
wei ght of t i.Qnal coating). For coating, it is possible to use
coating fornﬂg’é'i&&éjeﬁg which are 15 customary in pharmaceutical technol ogy,
such as, for exanple, those based on hydroxypropyl nmet hyl cel | ul ose (HPMC)
and/ or pol yethydgpg ©! ycol of various nolecular weights. Furthernore, the
coating may CUFTTTF‘?&’F custonmary pignments, such as, for exanple, titanium
di oxide or red iron oxide. 20 The pharnmaceuti cal preparation according to
t he invent3 onTatgetpéhmisatl $0 use df neuxifibveacirt &L aticrenized facti e cOn Pl iactiveof
bacterial infecti ons in _humans .or glnéﬁq;}al S. -5; Exan&lcigaﬁgxarrpl e 1 5 Tabl et
conpri si ng 50CHP B FBRER] BRELRG & (Bspd ey thedpncoaie olind, active
conpound content approxi mately 66% (based on the uncoated tablet):

noxi f | oxacin iy Ok | L I 4.6 ny } crystalline cellul ose
17.0 ng 10 l@égg@g%g@&%c@%gégﬁ%ﬁfzgge sodi u%?'g.%é)é)rrg magnesi um
stearate 0.6 mfroepalingeellvhese3. 2 ng 15 Exanpl &7-9 M&bl et conprising 50 ng
of moxifl@xacjapogs m croni zed active conpound, &4 jnge

croscarmellose sodium 20 mg
. magnesium stearate 0.6 mg

HPMC coating 3.2mg

15 Example 2

Tublet comprising 50 mg of moxifloxacin as micronized active compound, active

compound content approximately 80% (based on the uncoated tablet):

20  moxifloxacin hydrochloride, micronized 54.6 mg
microcrystalline cellulose 7.1 mg
lactose 3.55mg
croscarmellose sodium 2.7 mg
magnesium stearate 0.4 mg

Example 3

Tablet comprising 50 mg of moxifloxacin as micronized active compound, active

compound content approximately 65% (based on the uncoated tablet):

30
moxifloxacin hydrochloride, micronized 54 g
microcrystalline cellulose 12.8 mg
lactose 12.8 mg
croscarmellose sodium 3.4 mg

35  magnesium stearate 0.5 mg



conpound content approxi mately 80% (based on the uncoated tablet): 20

" nmoxi fl oxaci n hydrochloride, mcronized 54.6 ng mcrocrystalline cellul ose
7.1 mg lactose 3.55 ng croscarnellose sodium2.7 ng nagnhesium stearate
0.4 ny 25 Exanple 3 Tablet conprising 50 ng of noxifloxacin as m cronized
active conpound, active conpound contenif~approxi mately 65% (based on the
uncoated tablet): 30 noxifloxacin hydrochloride, mcronized 54.6 ng :
rricrocrystallt{l:ﬁn ﬁhiulose 12.8 ng lactose 12.8 ng croscarnellose sodi um
3.4 ng 35 m tearate 0.5 ng -6- Exanple 4 Tablet conprising 200 ng
of noxifloxacin as mcronized active conpound: 5 noxifl oxacin

hydrochl ori deTaHHt%BH@H%ﬁ%&@é%fomoxiﬁb%&ﬁBé’ﬁﬁc%rﬁik&?a&i% YinPsenF8- 0 Ny

| actose 34.0 ng croscarmellose sodium 8.0 ng magnesium stearate 2.4 ng 10
HPMC coating 9.0 ny Exanpl e 5 Tabl et conprising 400 ng of noxifloxacin as

m croni zed achbyiflok &I AYdMBehloride, micronized 218.4 mg
microcrystalline cellulose 68.0 mg
lactose 34.0 mg
croscarmellose sodium 8.0 mg
magnesium stearate 24 mg

10 HPMC coating 9.0 mg

. Example 5

Tablet comprising 400 mg of moxifloxacin as micronized active compound:

15
moxifloxacin hydrochloride, micronized 436.8 mg
microcrystalline cellulose 136.0 mg -
lactose 68.0 mg
croscarmellose sodium 16.0 mg
20  magnesium stearate 4.8 mg
HPMC coating 14.0 mg
Example 6
. 25  Tablet comprising 400 mg of moxifloxacin as non-micronized active compound:
moxifloxacin hydrochloride, 436.8 mg
microcrystalline cellulose 136.0 mg
lactose 68.0 mg
30 croscarmellose sodium 32.0 mg
magnesium stearate 6.0 mg
HPMC coating 21.0 mg
Figure 1 shows the comparison of the breaking strength of tablets according to
35  Example 6 and the formulation according to EP-A-0 350 733 (page 53).



15 poxi fl oxaci n hydrochl oride, mcronized 436.8 ng mcrocrystalline

" cellulose.136.0 ng I|actose 68.0 na croscarnell ose sodium 16.0 ng 20
magnesi um stearate 4.8 ng HPMC coating 14.0 ma Exanple 6 25 Tabl et
conprising 400 ng of noxifloxacin as non-gicronized active compound:
noxi f | oxaci n hydrochl oride, 436.8 ng mcrocrystalline cellulose 136.0 ny

| actose 68.0 ng 30 croscarnell ose sodium 32.0 ng nagnesi um stearate 6.0 ngy

HPMC coating &1. 0 Fi sh (@ i j engt h
of tabl ot s acuBpth Frpyd e bt b heCRIREE bE Mbtholdh HAMGAABEL
EP- A-0 350 73BcérdiggoFXpmple76 ad e fernpilatimmascoldingdomFaAir@ a0 633.t he rel ease
of noxifloxacin HO fromtablets according to Exanple 6 and the

formul ati on according to EP-A-0 350 733. The tablets were in each case

prepared on alheatbleis greje de fagh (¢asen grepaieadhis BbOmIQEy Scalkearsing camgarable

tabletting cog}gﬁdlgmﬁandﬁhmgﬁ@o%oﬂgm,cI early the inproved tabl et hardness
of the formulation according fo the invention. Nevertheless, the active

conmpound i s rel eased nore quickly, as shown in Figure 2. 10 Figure 3 shows
the conpari sdfigofe 1t {wwsl dedlychadapitoved tabliet bardness affthe ddrineflaion according to

the invention. Nevertheless, the active compound is released more quickly, as shown
in Figure 2.
10
Figure 3 shows the comparison of the blood concentration curves of tablets
‘ according to Example 5 and 6.

If tablets according to Example 5 (micronized moxifloxacin HCI) are compared to
15  tablets according to Example 6 (non-micronized moxifloxacin HCI) with respect to
their bioequivalence, a further unexpected advantage of the formulation according to
the invention becomes evident, which consists in the fact that, inspite of the distinctly
different dimensions of the active compound particles, both formulations give
identical blood concentrations over time. Thus, a micronization step in the

20  formulation of the invention is not necessary, resulting in cost advantages.



i according to and 6. If tablets according to Exa i ni zed
" noxi f | oxaci n‘wgﬁegéconpar ed to 15 tablets according tmm%ge
(non-m croni zed noxifloxacin HO) with respect to their bioequival ence, a
further unexpected advantage of the for ation according to the invention
becones evident, which consists in the fact that, inspite of the distinctly
different di rﬁ@it‘(ﬂﬁirﬂg the active conpound particles, both fornulations
give identi oncentrations over tine. Thus, a mcronization step
inthe 20 fornulation of the invention is not necessary, resulting in cost
advant ages. WO 00/phéafitehidal bRYII08R 86 oralGdnitaiseaionGyvRicheorhprikizar maceut i cal
preparation for oral adm nistration which conprises 5 noxifloxacin or a
salt and/or hydrate thereof, at |east one dry binder, at |east one
di si ntegrant, and matifloxmst oranslt anldfar badriate théraofact eri zed in that the
preparation corrpriaﬂaeastg;ngrgrgbg‘g%rto 25% of | actose. 10 2. Pharnaceuti cal
preparation for oral admnistration according to Claim1, characterized in
that the prepar at isbtrasiomgrdiseisgpoand0 to 800 ny of moxi fl oxacin or its
sal ts and/or hydr af @ast HRI@6HQA, an i ndi vi dual dosage. 15 3. Pharmaceuti cal
preparation for oral adm njstratjon according to ai or
characterized in tHaRCEREGINNY;ithgRIEPFatoR E‘P"%Eﬁ‘%‘?%ggm ?ﬁé’ tod5%, phlegtosey

Phar maceypi cal preparation for oral adm nistration according to any of

Claimse 1 to.3, characterj.zed in that . the disintegrant i ro nel | ose
sodi um 20 5.2 Pha ?ﬁeflh%ﬁ? PR OLy if%norf’gl’aagﬁugft e %Clcg)faﬁgt‘% ﬁ%?\élaa{:n&oﬁdi ng
to any of O ains characterized in that the preparation comprises from 50 to 800 mg of

‘ moxifloxacin or its salts and/or hydrates, based on an individual dosage.

15 3. Pharmaceutical preparation for oral administration according to Claim 1 or 2,

characterized in that the dry binder is microcrystalline cellulose.

4. Pharmaceutical preparation for oral administration according to any of Claims

1 to 3, characterized in that the disintegrant is croscarmellose sodium.

20
3. Pharmaceutical preparation for oral administration according to any of Claims
1 to 4, characterized in that the lubricant is magnesium stearate.
6. Pharmaceutical preparation for oral administration according to any of Claims
25 1 to 5, characterized in that it comprises:

. from 60 to 76% of moxifloxacin or a salt and/or hydrate thereof,
from 7.5 to 16% of lactose,
from 2 to 6% of croscarmellose sodium,
from 0.5 to 1.1% of magnesium stearate,

30 and up to 30% of microcrystalline cellulose.

7. Tablet preparation for oral administration which comprises a core of the
pharmaceutical preparation according to any of Claims 1 to 6 and a film

couating.
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8. Pharmaceutical preparation for oral administration according to any of Claims

1 to 7, characterized in that it comprises moxifloxacin hydrochloride.



1 to 4, characterized in-that the lubricant is nagnesium stearate. 6.
" Pharmaceuti cal. preparation for oral adm nistration according to any of
Claims 25 1 to 5, characterized in that it conprises: from®60 to 76% of
noxi fl oxacin or a salt and/or hydrate thereof, from7.5 to 16% of |actose.
from2 to 6% of croscarnellose sodium fromO0.5 to 1.1% of magnesi um
stearate, 30 and up to 30% of mcrocrystalline cellulose. 7. Tablet
preparation for or istrati ich conprises a core of th . :
har maceut i oot pr doaranreshed s itihg toLSH GRERIRES bRt & vl Crpimen,
coating. 35 8. Phal mek dot¢anarollpgdppatestl iofecfions iohamaasior anisialsat i on accor di ng
to any of Cains 1 to 7, characterized in that it conprises noxifloxacin
hydrochl ori de. -9- 9. Pharnaceutical preparation for oral adm nistration
accordi ng to Hhy offrocsssiffs prepemngthefpharmaensutienl Iprengrasioat for ol Jdpmisatins i n

humans or sani mal s. ac%Qrdu@'@%%/%ff@ﬁlrrRrﬁm'dﬂﬁra&ﬁéﬁz&hﬁfﬂﬁﬁﬁﬁ@kiﬂ%ﬂhe@ﬁ%‘ltﬁt| on
for oral adm nistrati or}‘ygS accordi n characteri zed
i

a
in that moxifl oxacti/orhydraigaf leagfom HV‘ggazE"éi la‘éff’sq %fasfa%‘#ée%?%}“wmfér and
| act ose are granul @t ehnutds m& mts&fucntl;t hréx e@r with hielgasa oge gishmegrarindyat idaxed

with at | east one d| nda e ne.lubricant and, if
appropriate, tabl eP1E ag%thag o;ﬂ a(Ppropna %%Eetteg and cé‘al?ed.



