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prepar ation contai ni ng anbroxol The present inven |][-)o(r)105/004343

relates to topical pharmaceutical conpositions
contai ning anbroxol or 5 one of the pharmacol ogically
acceptable salts thereof, preferably in the form of
the hydrochloride, for direct application or
adm nistration to the skin and/or nucosa with anti -
87635pt1 ammat ory and | ocal anaesthetic properties. In
pharnaceutiCﬁlsh vari ous hase faorpul atiops faqr
appl yi ng pharfRiedprepargpep cogtppjogampgexol 5 gy
and rmucosa are known. A sumary is found in standard
t ext books of pharnmaceutical technology, e.g. U
The Srsht frivegtion velatesso fleriend phemrastyticBeenmepsssionagentpaingrambroxol or

\er | St ut.t gar 4t h (Editi.on 2003 .or, .Gumy/ Jungi r,
one ofghe B ket oo P RGREl B P e SRR FaR
hydrW¥HiSeds Eradideld fipEcMRnloagananatdiss fafe sbintint @ itucoddO9Th anti-
WD 00/ 38653 describes an inproved fornulation for the
inflammpiery apddecabpisesthelic pap@tiescor t i cost eroi ds, in which

anbroxol is 15 nmentioned, al ongside nany ot her

antioxi dants, as a suitable excipient for protecting '
In pHafAfBenXdls datives tspe fdrimniatiolt Itk appleingphaxakuti@bpeparations to the

are known for treating pain in the throat and

skin E%Wp@géitre ko y: FEPTEDIOE rnd mgagés;rg Fodenpks of pl.lannaceutical
; |
techddIBTBGCY!hlng, ALRGHIR oI AL AL ApSRALA VU Stuttgar,

0 alts thereo as active St ance
4th Rifitier2008 e Slunayinigheei, Bidadhasivh - Raseibiliten tndFututeTekdst,

Wi VS L, 550 M SOLHEE A v

form@fa1iaN 87 ThdehlsBeal BpPlicatitt b AHIBIRIeY0idE ih Whick {0l is

exhi bit side effects. The aimof the present invention
menticgied redongsisleanany qthaywntiexidois, eah shitabie xgifien forgrotehting from

.25 addi.ti ' d i -infl v .and
onio s 300 SRR R Rl AL G0 o and
phar g8 abity B £2000Y 0,08 0063/ 109k VIgRhh situBallyteffeative formulations

surprisingly been found that topical pharmaceutical
contaiging embraxeher the seltstheraef asmstivx®ibstapge fondirest lqqgbapplication to and

treatrgglﬁ ro@'ﬁ%eogk?r%rf%{l%cﬁ% ﬁ%ﬁelelﬁ)tt,%lvfeve?f \)tt:ech &e@&ﬁ@eﬁfin ft}%rprfgr Lfct

application

Topical formulations of compounds with an anaesthetic or anti-inflammatory activity often

exhibit side effects.

The aim of the present invention is therefore to provide topical formulations which, in

addition to having a good anti-inflammatory and anaesthetic activity, have no or only minimal

side effects.
Description of the Invention
It has surprisingly been found that topical pharmaceutical compositions containing ambroxol

or one of the pharmacologically acceptable salts thereof for direct application to the skin

and/or mucosa have anti-inflammatory and local anaesthetic properties,
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and/ or mucosa have anti-inf#%nnatory and | oca
anaesthetic properties. 2 e exceptiona

t oxi col ogical profile of anbroxol also allows such
formul ations to be applied to |large areas and over

| ong periods. The present invention relates to topica
phar maceuti cal conpositions containing anbroxol or 5
one of the pharmacol ogically acceptable salts thereof
for direct application or admnistration to the skin

and/ or cosa, .preferab to the skin or ,oral jmucosa .
The itnal Bk Riaicdl Bioie o ghatioxl afio B St By HHfS 16 be apptied
to larg®arths ABSRE Nty geridti@per t i es. Topical pharmaceuti cal

conpositions in which anbroxol is in the formof its
hydrochloride 10 are preferred. Al so preferred are

e 36 eR BBRSH kit PRTRIRHEBrrdek s SBARE abrorcl o
one I8 HRrmh 6 HedlyaRbepiabl¢lidle fferedTTef dfaabhppl@@lich Gi@ministration
hydrophilic pastes. 15 Particularly preferred are =
to the $kin and/oryRBsasacuelcrably todbnskdr Pt prehsiuresas prstigwharty e slein, with
- l.at] I fr ng gels, hydrophilic
mﬁr%ﬁéﬂ%gﬁﬁf%@?gﬁgfgﬁE sé?&@ﬁ%ﬂgg'mherein the content of
anmbroxol is fromO0.1%to 20% (W w), preferably from
,0.5%to 5% (wWwWw. 20 Particularly preferred are ,
Topigap pharmacehisrlsopaesitions ouhish amprogakisip therfarm gf #s Bydrgehloride
@rfpdl ation selected fromanmong suppositories,
meP%&é&%phobic pastes, ointnents, creans, |otions and
sticks, preferably suppositories, hydrophobic pastes
ef erred .enbodi.nment. o he inventi.on

' and st.i cks. . ] )
Also B’a’ﬂg{e&ﬂge E?PWQ%B{‘B&%PC%W&?WQE’@BPPB%? in thefogu; gfia fpamylationselected

from hfd8ng SEIS IBrdPREIR ﬁ@@,ﬂbﬂ&s&h@%&lﬁﬁ%s, B#é?&g%jlﬁ%[siaﬂ§ h9drophilic

muco- adhesi ve tablets, preferably nuco- esi ve
pastepl asters or buccal strips. Another preferred

enbodi nent of the invention consists of topica

conpositions, while the content of anmbroxol in

Partidilel el asd ¥R tohidallphatindcsutidaPdrhf6sitibne dYehe b ob@fRslulation
on the total 30 mass of the hydrophilic support

selectpd {iem ameng gals blygrophilic pagiendqtiongymd spationss whergiaghg content of
ambrddc? {8 8 o 1 9 %‘%%\M’), preferably from 0.5% to 5% (w/w).

Particularly preferred are topical pharmaceutical compositions in the form of a formulation
selected from among suppositories, hydrophobic pasties, ointments, creams, lotions and sticks,

preferably suppositories, hydrophobic pastes and sticks.

A preferred embodiment of the invention consists of topical pharmaceutical compositions in
the form of muco-adhesive plasters, buccal strips or muco-adhesive tablets, preferably muco-

adhesive plasters or buccal strips.

Another preferred embodiment of the invention consists of topical compositions, while the
content of ambroxol in muco-adhesive plasters is from 1% to 50% (w/w) based on the total
mass of the hydrophilic support Iayér, preferably 5% to 40% (w/w), most preferably from 10
to 30% (w/w). | '
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3 Particularly preferred arg the topical conpositions
descri bed above, wherein the retention tinme of the
anbroxol or of a pharmaceutically acceptable salt
thereof on the skin and/or nucosa is |onger than that
of a non-ionic hydrophilic creamcontaining 0.1 %
anbroxol, according to the 2003 edition of the German
Phar nacopoei a. 5 The present invention further relates
to the use of anbroxol or one of the pharmacol ogically

t lts th f for, N ) .
PG 2R Lar ohBge CPuoFish: RGN POPRLP YheEsp figdetention
timeQf {RPdrbroR&I dHoRE pRArmdckhtially QBceptable @it Hheréb fANFhOdkin and/or

nmucosa, preferably pain and burning of the nucosa or

mucpgarip langeothaa iyt bl nemitpnas hydnephilie ereamsentainingf & Glamproxol,
N d ni. Qf ..t micgsa. 10 The present
acco?(ﬁl\}%matlﬂg r21 B% %%Hg%f)éﬁhgls%’e 54t E@mﬁlsag)po ¥anbr oxol or one

of the pharmacol ogically acceptable salts thereof for

preparing a pharmaceutical conposition for the topical |
The pregept pstentionfurther relatescdoithmuseod ambeoxel axenstofiths phermagplogically

. f :
wcsch NG 01 0 1 A S eln T8l P camen
of pahii, dpedin g or Rrifakian vhute skincall/of ageosd, btefdrathlg paintudd bopiiegdf the

treatnent of condit]ons selected from anong pai nfigl
mucosaof aEitaiionsnd bymipgo gglﬁnomoﬁ,prffﬁx@blyﬁpq]%ﬂd ggo the mucosa.
nosquito bites, skin rashes of allergic, inmmnologica
or idiopathic origin and itching or burning
The prasamb inrventiatsglspreédter taltheugeaif afnblroxoh bt amenetthophaomaddbegically

th or_vagjpal area and 20 itchi ng or. bur.ni .
accepiallSpRBFIGEL ORPrOgaTiag o PhgmacSICak CHROR5OR £y the fopical treatment
of inBRLAX&,. 1 ncl ude for exanpl e hydrochloric acid,

hydr obrom ¢ aci d, sul phuric acid, phosphoric acid,
nitric acid, oxalic acid, malonic acid, funmaric acid,

The lgrﬁzlae%i i v%rgtkogf @bﬁ%ﬁ{%{%&% t%@iregése %I’Et%rrn fog?ﬁérg%e;%% %rp ialgma%%iodgically

acceptiysle oA tRéresf RE hﬁpa&}eg & phdtideQitiahl dotnpositibe Sor th@topRABireatment
and solutions The gels, hydrophilic pastes, lotions

of cogghifonpsalpctasiisors cmwnd paglul anflempiirreintheomour an e vaginal area,

o i AP Sy 02 Rl 5l

burning haemorrhoids, preferably painful inflammation of the mouth or vaginal area and

itching or burning haemorrhoids.

Acids suitable for forming salts of ambroxol include for example hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, nitric acid, oxalic acid, malonic acid,
fumaric acid, maleic acid, tartaric acid, citric acid, ascorbic acid and methane sulphonic acid,

preferably hydrochloric acid.

Gels. hydrophilic pastes, lotions and solutions

The gels, hydrophilic pastes, lotions and solutions according to the invention contain different
amounts of water, one or more excipients selected from among natural, semi-synthetic or

synthetic polymers, inorganic gel-forming compounds, flavourings, perfumes, sweeteners,
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synthetic polyners, inorganig gel-formng conpounds,
flavourings, perfunes, sweeteners, 4 colourings,
preservatives, |ower al cohols, ponoIs pH regul ators,
permeation pronoters and solubilisers. Suitable

pol yners are pharmaceutically acceptabl e conpounds

sel ected fromthe group 5 conprising gum arabi c,
cellul ose, cellul ose derivatives, preferably non-ionic
and nmnucoadhesive cellul ose derivatives, particularly

r ef er abl neth | ce
colo s RSP Y oo D RO Sy Freolalgrs pepppigppromoters and
solumMgi.;rrpxypropyl cellul ose (HPC), hydroxyethyl cellul ose
HEC), hydroxypropyl nmet hyl cel | ul ose (HPMC) or
nethylethyl cel lul ose (MEC),

suit3f biers i Rt B B SR b B o

compirk gunmdamcl Salhifds6, el ok viatiPEY, waéryﬂ;lpylbﬁ@d;md@me
, tragacanth, carrageenin, xanthan chitosa

mHCéaﬁh@%\seam: lalesederiativesgnpggelar ﬁgﬁ}fera@larmetbylwlw&%l\’lc)a

crb S UBIE osS ey 8k 3L 51 941Xop BT BT,
RO bt A0 oyt s
celluf b A lﬁiﬁ"@ﬁ—fz gic éﬁﬁm%a?ﬁ oaﬂ)&ﬁﬁla%@er&P gelatine,

| PEC‘IH??’E’%F’?%%%I R8P EP Q) pENRIm A CARTLEVAR el RirBH R S ons VD)

tragaGuith, a:latmgqanilnymmhm chitbeap @hﬂn@nshloenib,eagamsc;mgmag, alginates,

poloép&%&},lene ép@*‘iélpgm?&él eneg Col%’;(%?%%s% gﬁacwfalfle% cross-linked
acrylElobirh s, pobRhiIRRUAS M\iﬂfﬂ?ﬂa répifapd € as pH

tors and ermeatlon pronoters ‘correspond to the
P01Y(bX§‘ppmﬁpﬂWWt)wthamﬂm section on hydrophilic
oi ntments, pastes, creans and lotions. Solubilisers,
perfunmes, colourings, sweeteners and preservatives nmay
Sultable lﬁﬁﬁﬁﬁc Eﬂs aRRIsReElidonalibyidecsadphaiite anounts. To

are the hydrophilic pastes or |otions described
The t@FB’b jer plepkaly ngth@ mﬂaent AE\sTLipR denoges qthfémbdmrepanol and 2-propanol.

s RTREMN RSP AL 5 SRRl OB L
glycetdiand sygan hicoliols, pacfemblyqflyadoll a&hﬂolohmdmanmmm lic

| ay
Compoungs which are suitable as pH regulators and permeation promoters correspond to the

" excipients listed in the section on hydrophilic ointments, pastes, creams and lotions.

Solubilisers, perfumes, colourings, sweeteners and preservatives may be added in

pharmaceutically acceptable amounts.

To prepare the hydrophilic pastes or lotions described above, finely ground insoluble

1inorganic compounds, for example zinc oxide and titanium dioxide may be added.

The mucoadhesive plasters according to the invention consist of at least one hydrophilic layer
and optionally a more hydrophobic covering layer, which is optionally linked to the
mucoadhesive layer via a separate connecting layer. The hydrophilic layer contains ambroxol

or one of the pharmaceutically acceptable salts thereof, for example in a concentration

ranging from 1% to 50 % (w/w), preferably from 5% to 40 % (w/w), particulatly preferably

from 10% to 30 % (w/w) ambroxol, based on the total mass of the dried hydrophilic layer.
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and optionally a nmore hydrophobic covering |ayer,
which is optionally linked to the nucoadhesive |ayer
via a separate connecting |ayer. The hydrophilic |ayer
contai ns anbroxol 30 or one of the pharmaceutically
acceptable salts thereof, for exanple in a
concentration ranging froml%to 50 % (wWw),
preferably from5%to 40 % (ww), particularly
preferably fron110@6to 30 % (ww) anbroxol, based on

of he dr ed h dro hilic
The by foaiphi megoRheS g Gataiat o Shtaniitrob A tbunhgrgof syntheti
hydr&@ISIR pol§EidtsSanaiopabhdilyQne DY HoRehlhficidewd MR Ved) fhdtmaceutically
pol ymers and optionally one or nore plast|C|sers
accepibble @v@pienbhﬁx wuaraple ieseibiepts vetddheinilugrice adkesiys aalitics gngfor
ﬂex1bei(1 &?,nglfystafl {18 | %h}sig?\l/'\éh Iﬂ%hslling]lfglf Il’;l)z S ga%gvﬁﬁﬂe%?el? orozourltnlgse S
presefdra’ﬁvb@sl ﬂb\ﬂ&salcdhﬁfsf péfataticefapced, pH-eghlatoid fdBor olubilisers may be
preservati ves, | ower al cohol s, per meati on enhancers,
Pﬁﬁ%ﬂ+regulators and/ or solublllsers may be present. The
covering layer contains a natural, sem synthetic or
synthetic filmform ng conpound, which is insoluble
The @vepoDlalyyr Salkdity £ndtiralygéraisy@helid@syhthéss fii-forming compound,

) adhesi ve p operties to 10 those_ of the
thﬂu %ng‘P P oF Bt Yhlein vafer 4 hay s amnmvceaﬂ%ﬁy%@ie properties to

thosemf‘fl{leelﬁ A e ﬁiaﬁg&?ﬁef e ﬁ 1E ﬂl?ﬁxp Bl¥ass) ¥r sBlefRd "ﬁ%gn among

er|v Pre covering laye
the pallysaylatestaad nelhudose derivatives ePrpfem]aiy the sevaingridyw ;also(maﬂainﬁ one or

more IS 5 SRARPBLY RSV GR HAGIiy PeF BT AP ARy

In orcfe@ RPRRERe tREYRRrNS Bl e HNE-HRKIN: bmpSitnfi4 Q)'ésused in the form of
di spersion, which cdntains ot her addltlves

an aqu@calgudllapsrsn@, wﬂiechmostamssqthm additiverfon Sakilising tthmr@smrslhn and/or

tion exa act ant atives
sssistle it} Rl Korumlton R SR pi R b IFeRRY Ry P B S L B int
The cae@ﬂ{gatasaéryn@mb prepyaréPsdpatatel P hidbinb g cmlﬁ rp'la%hﬁ niériaddu@able for
for pharmaceutical use, for exanple et hyl ene,

Phampﬁ&wf&ahweeﬁé exapplstrohstilene, Lﬂﬂygﬁbylgtm/qe@ﬁ thagm; palypropylenc

amﬂop?&%V gy%ﬂgﬁﬁéwlde 20 The nucoadhesive plaster may
atrso C a connecting |ayer for securing the

functional |ayers. The connecti ng | ayer conprises a
r h sui t abl e adhesi ve |t| and
The f!&]ﬁpﬁ@%aw q@teag%aw Isopatain pongeshy Y doIseRwing the functional

layerse’fﬁé B i : ﬁﬂ&&jbohﬂﬂsgseﬁ]ﬁcﬁyﬁ%ﬁh \s’ﬁta%}éazldhkéﬁé quétlit Qd

eXI

_ optlonally plasticisers, colourings and other excipients which influence adhesive qualities

and/or flexibility.

Suitable hydrocolloidal polymers include compounds selected from among the
mucoadhesive cellulose derivatives, for example methylcellulose (MC), carboxymethyl-
cellulose (CMC), hydroxypropylceliulose (HPC), hydroxyefhylce]lulose (HEC),
hydroxypropylmethylceliulose (HPMC), methylethylcellulose {MEC), gelatine, soluble starch
and the pharmacologically acceptable derivatives thereof, pectin, tragacanth, alginic acid and
the pharmacologically acceptable salts thereof, guar gum, karaya gum, poly(ethylene oxide),
polyvinylalcohol (PVA), polyvinylpyrrolidone (PVP), polyvinylacetate, polyvinylalkylether-

co-maleic gnhydride and the pharmacologically acceptable salts thereof, polyacrylates, cross-
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25 Suitabl e hydrocolloidal pg@lynmers include conpounds
sel ected from anong the nucoadhesive cell ul ose
derivatives, for exanple nethylcellul ose (M),

car boxynet hyl - cel lul ose (CMC), hydroxypropyl cel | ul ose
(HPC), hydroxyethyl cel | ul ose (HEC),

hydr oxypr opyl net hyl cel | ul ose (HPMO),

nmet hyl et hyl cel | ul ose (MEC), gel atine, soluble starch
and t he pharnmacol ogi cally acceptabl e derivatives

. pectin a nd 30 t
kst i B eaPry UhERES R DinBafb bed T 05 Ipr Y im
metljfa@f}@é/[@ ;Q)Mhycﬁ@&)?ﬁr%)hﬂe nfoadB)ate aRPYthidY bedhe @ @mpounds with
,  polyvinyl pyrroli ne (PVP), polyvinylacetate,
POWpﬁbWan?Ialkylether- co-mal ei ¢ anhydride and the
phar macol ogi cal | y acceptabl e salts thereof,
pol yacryl ates, cross 6 |I|inked acrylic polyners

The ﬂﬁhéféﬂimﬁ% empémws ob®t Mag by et Rerate® ol e (eatlophaey, Ihydrophobic
met hacry| at e, égroxypropylnethﬁiéafthacr Iate
celludorg dﬁﬂ%&ﬂ)’ﬁ%@bﬁﬂﬂﬂé@; eyiellglose gihytoslivlppeliic) or

I d
et By B RO SRR o A e aaRa ks
poly{sdiokgpiopgmethatryataoppay(hydioayprop dmetinbinictiiacsdate.HPC) |

et hyl cel lul ose (EC) or cellul oseacetate,
pol yacryl ate, pol ynethacryl at e,

t i thalate, sebacate, e.g.
Plast@&%e)‘y_(,( %gd;hgi)‘(z ))Sff%géy el Plﬁg%l%{{??, gtS% exgurnple dibutylphthalate, sebacate, e.g

dibutytdelrddaved adipatps, dprydxamatphy dipniytddgatey palyels, ﬂ)ﬁeﬂrmﬂe elkiykae-glycols,

whj ch ed are I e
elyoRPL A AR D60l S ElepBols g Hamp R LBkt cmelytol, riscetn, or
rietfiiR@Les, for exanple dibutyl adi pate, polyols, for

exanpl e al kyl ene-gl ycols, glycerol or

polyethyleneglycol sugar al cohol's, for exanple
triace

bi t )
The SRREHe b ieS mal CobsShtashisn REh Bt slians, aolvximylaisghol,
polyqula@aibcﬂ?;ﬁethawymw , pulyolyydr&dyetBNmetlipetatt, r;mllﬂhy&bﬂﬂpmpyl)

acry pol ynmet hacryl at e

methp@ﬂy Ao i}gdrpyygrﬁgﬂm@gy )Frmtl'@cr)%p,ya@ medlras egibnlags derivatives, for
oxan 8 QBB B P S ok oL P VRE MTENRY J TRk AS R 3.

methptylbegHPMORe (MC), carboxynet hyl cel | ul ose (CMC) or

hydr oxypr opyl - net hyl cel | ul ose (HPMC). 20 Suitable
pH-regul ators and perneati on pronoters are conpounds

SuitaBR ;ﬁ-ﬁ?égﬁial?(ﬁg ald B@ﬁ”neation promoters are compounds as described under

hydrophilic ointments, pastes, creams and lotions.

The solubilisers used according to the invention, flavourings, colourings, sweeteners and

preservatives are pharmaceutically acceptable excipients.

Mucoadhesive tablets

The mucoadhesive tablets according to the invention contain ambroxol or one of the
pharmaceutically acceptable salts thereof in a concentration of 0.1% to 30% (w/w},
preferably 1% to 20% (w/w) ambroxol. They also contain at least one mucoadhesive polymer

and optionally other excipients, for example binders, fillers, flow agents and lubricants. They
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hydr ophi li c oi ntnents, paste?, creans and | otions. The
sol ubi li sers used according to the invention,
flavourings, colourings, sweeteners and 25
preservatives are pharnmaceutically acceptable
exci pi ents. Miucoadhesi ve tabl ets The nucoadhesive

tabl ets according to the invention contain anbroxol or
one of the 30 pharmaceutically acceptable salts
thereof in a concentration of 0.1%to 30% (wW w),

referably 1%to 20% (w anbroxol . Th | so,.cont ai.n
may BpSril Cotian et FodlbSiseron BAROGHE 1B RGP TH petfimes,

flavoRtifgd, sR¥&kiire Mdor d‘owuri%g@m&%eaha&ﬁr s, fillers, flow
agents and lubricants. They 7 nmay optionally contain

pHregul ators and/or perneation pronoters. In

suieBfS b N B Yl DGR BSRBOPo 2 arvaives
prefddsily RBH-Sord€ &lutlisB et @itivBe forikampl et Reltidbie(MESE Or
their derivatives, 5 preferably non-1onic_ cellul ose

carbarmofheciialose { GMChxptarpranyopllalens (HRSDe hydveyyetbylcellulose

(HE@W%@W@@L@@@% éﬁg@) o{‘%ﬁ(&?@ﬂﬁ&%&@kﬂdﬁb&s e

poly¥iygaldoslepieppyimattib yhitelide) asthe §4i3NRGreof; gelatine, pectin,
nethylethglcellulose

polyeShylgHAepP LT PGy He REMAPY Aoy reidans P VR s

oiotsalc Sk gehinl B SREGRYCH Sy, o

agar, atdiyiciaoig oo dlet salte thetaodigmbmatiers, starchasterhiderivatives, leaar gum,
chit osan, .chi tosan chl ori de, agajose, - ar

galaciiganee, RolyagTy ?tertmévrgf‘éﬁ%%ﬁewewga@wﬁw%ﬂﬁﬁ%@@?%{% ch,

poly(g%%ﬁffbrgﬁélkﬁe{;&h%égﬁﬁte cﬁfnbgfg%%)gz’p%ﬁﬁhﬁ%ﬁ@ﬁﬁcrylate.

acry ynet
pol y( hydr oxyet hyl ) net hacryl at e,

e At ALY B MR A e ials cimioninofop g starch o

starctéhiviatilésS bEIUIER br 8ol cPik a6 VIR EiRtiéd L ddxtiin, ARG SR ED kelatine,
exci pients, for exanple starch or starch derivatives,

polyvirylpyrradisiengpolyvéinydaleohohtsugars sedhcassyerosejendaetpse, sugar alcohols or

cﬂd&ﬂ?ﬂ&%ﬁ ep, gel ati ne, pol yvinyl pyrrolidone,
pofFyvinyldl cohol, sugars such as sucrose or | actose,

sugar al cohols or cal ci um phosphates. 20 Fl ow agents
and lubyricants are preferably gglected fraom

Flow ggentyardclubreants are pred@pblyselected Sioppphvamaseugmliaecentahle

rd si .0 dal .siliGas:. stearic aci
compggﬁg;sﬂ'% 2{?: e%?b;‘fcoxﬁﬂién% AR calldidd tics | Bk GcfdGr the¥aitt HRreof,
fats, for example glyceryltribehenate, waxes, polyethyleneglycols and fumaric acid.
The flavourings, colourings and sweeteners used according to the invention are

pharmaceutically acceptable excipients.

-Suitable pH-regulators and permeation promoters are the compounds described below under

hydrophilic ointments, pastes, creams and lotions.

Hydrophobic ointments, pastes and suppositories

The ointments, pastes and suppositories according to the invention consist of a lipophilic base
in which ambroxol or one of the pharmaceutically acceptable salts thereof is dissolved or

dispersed. They may additionally contain pharmaceutically acceptable hydrocolloids to
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fats, for exanple glyceryltrgbehenate, waxes,

pol yet hyl enegl ycol s and fumaric acid. The fl avourings,
col ourings and sweeteners used according to the
invention are pharmaceutically acceptabl e excipients.
25 Suitable pHregul ators and perneation pronoters are
t he conpounds descri bed bel ow under hydrophilic

oi ntments, pastes, creans and | otions. Hydrophobic

oi ntments, pastes and suppositories 30 The oi ntnents,

. ast es d.su sitories accqrdin o the inventi.on
imprf S CeCsion MR IoRE BB IS RO AN T BXGRD one
pharBhcdufiBalBNACEREAL bbFahésy sREFERER le%uﬁ%sﬁ perhd@fi@Phrokfoters, as well
di ssol ved or dispersed., They may additionally contain
as prefieavaticeutd/aantigxideds pt abl e hydrocol loids to S
i nprove nucoadhesi on and/ or prevent recrystallisation.
They may al so contain pharnmaceutically acceptable

The RRphiliTase RWORERASosh arb O OME kdBeticRRmaARR4]Ihlg8rocarbons, for example
ronoters, as well as preservatives and/or

parat%ns,iworedamr@s of Vseding gelatintios animad ojls orslafsebardeped fafg, synthetic

e RS REGIF RSB v ocarbon for

plant or animal oils or fats, hardened fats, synthetic
| ycerides, waxes and |iquid polyal ky| si | oxanes, The .
The wasvticallvaseenjable bydse _Oadsmff%wcﬁy gEmeng celiflercagd its
derivfltli“;ég] e}?f@%ﬁj&l% Rbil-HnPShhd oliRestfd LRLAHAL | %F Example methylcellulose
pre ably 7 or

on-1o0oni c an mucoadhesi ve d’erl vatives,
(MCexabpkenetayloyilidedel (CMe hydrMS)promdedtiniosméHRg), hetitoxyetbglcellulose

(HEC&%@G Vg%?%&%ﬁ%@ §s'e'((ﬂg§§$) %@W%mlmose (MEC), from poly
(alkyﬁhWétﬁtlﬁ‘l do%??i%ya%ﬁ%? angelled i lsgitdwbest Lthgse pedED) |

rompoly ( et her co-nmal ei ¢ anhydri (ljje) as
poly(ethiylenaexidak pehiving] aloelrod GV Ay glodviimdpyrpdisione (PVP), tragacanth,

carrage%hé\(,/ ?{%@%lﬂg gﬁ%ﬁ())%)é{i}g@b ?a%%¥o\ﬁdg¥ %ﬁgogg,gai]gﬁll‘-aéag,v é/_l\%ihic acid and the salts
thereGRApHIBYRREY, FarchasthioR Geri €dfives) Fa#k gued)ikaRSa gud balhété@annan,
agarose, agar-agar, alginic acid and the salts

polyaptydategfolympeshantelater polythadionyethybmethaerglate,at i ves, guar

s P 0 PRSRRson HOB pee

pol y( hydr oxypr opyl ) met hacryl at e and
ol y( hydr.oxypr opyl - net hyl ) net hacryl at e.

_Suitabple preservatives, antioxidants and permeation promoters are the ones listed under the

- following hydrophilic ointments, pastes, creams and lotions.

Hvdrophilic ointments, pastes, creams and lotions

The hydrophilic ointments, pastes, creams and lotions according to the invention consist of a
lipophilic base and surfactant substances of the O/W and/or W/O emulsifier type. In addition,
water may be present in various amounts, as desired. Depending on the amount of water and
the type of emulsifier the system may be in the form of an O/W or W/O-type emulsion.
Products according to this invention contain ambroxol or the salts thereof in a concentration
of between 0.1% and 50%, preferably between 1% and 40%, particularly preferably in the
range from 1.5% - 5% in aqueous systems and 5% - 30% in anhydrous systems. In addition to

ambroxol and the pharmaceutically acceptable salts thereof, preservatives, antioxidants,
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20 Suitable preservatives, agt|OX|dants and perneation
pronoters are the ones listed under the follow ng
hydrophilic ointnents, pastes, creans and | otions.
Hydrophilic ointnents, pastes, creans and | otions The
hydrophilic ointnents, pastes, creans and |otions
according to the invention consist of a 25 lipophilic
base and surfactant substances of the 0/Wand/or WO
emul sifier type. In addition, mater may be present in
nmount

vari ous anount as i red. dlng t he
permgRtqRETaROiER PODIE ¢ 5@5 g 2gSRiH e%?rsat%&%'ygt VoRngs gs well
as peH%nIeE BH[%Q? AR iy 198 bé/Yngong i%‘edefm' sion.  Products

accor |s i n'venti on contai n anbroxol or the
salts thereof in a concentration of between 0.1 % and

e GG sl ag S e vt s e el sagere
sunﬂﬁﬁ%ﬁﬁﬁﬁqﬁggﬂ@%%&3 30% i n anhydrous systens. In addltlon

to anbroxol and the pharmaceutically acceptabl e salts

hyderaedions,foeeempie white Vasglineoyallaamy aselige, thia pnd tigkdiquid

&gﬁgﬁt ea%cg Ealp &lf%%ﬁ)ﬂ wgtgﬁadlgﬂgﬁff‘ 19 g.ga% fin rﬁ{ﬁﬂéﬁ&@l%tepﬁﬂualene or

peeigdr&iqRsisndyay al so be incorporated. The fol | owing
gﬁﬂt‘;ar maceuti cally acceptabl e exci Fl ents or sel ected

sridgscfor exanpefpastiad glyseddgs; aplyelysstidasemppgrophior tdglycerides,
fah@l q%ids ?%)@H?[%]%El%?rﬂ(? %01 dﬁ{(fhﬁﬁll%crglgidl ormlé 9013/ asel i ne, har d

ase qurd paraffin,

famrroaﬂfsfolf plantibrégincloy S)t@ﬂl}ﬂé berapasais, |ﬂilst1¢sagmﬁﬁd1ﬁut ajokenut or maize
ol yet hyl ene, squal ene_or . perhydrosgual

Sf‘@ﬂy’élefqﬁdé%l of (RembRUMAPHS OTER Fuch] asgmftﬁegmc g triglycerides,
£POLN Y ES) gﬂ Qﬁéenﬁ%%? lanfbrigifl! fof bk Qﬁﬁﬂdgxfe?l %rot:t&lnut oil, castor
atty acl or exanp esearlca I C acl

oibor cdeen butier d, - fatty oil's of pl ant origin, for
ndnut., coconut

£&X L e bora seeds u
BTG 1 APl POk Tt o e BRI g hard
faggpghe@§uﬁ&dl um chain tr| gl ycerides, - fats and
har dened ycerides of plant origin, for exanple
whggsdd| metstrag rd) ﬁﬁﬁhﬁtlcmrlgm dorstxempleyellonrweo blrachndrwas |

S of n

micpa s ResyeRpr Sotselric Ehe AR s Rterebly

adetifiited wax, polyethylene wax, cetylester wax or THG wax,

resins, for example colophony, or

silicones, for example silicone oil, dimethicone, simethicone or cyclomethicone.

The following pharmaceutically acceptable excipients may be used as surfactant substances:

anionically active emulsifiers, for example alkali metal stearate, preferably potassium
stearate or metal stearate, preferably aluminium monostearate, amine soaps, preferably
triethanolamine or triethanolaminelaurylsulphate, as well as alkylsulphates, preferably
sodium dodecylsulphate,

cationically active emulsifiers, for example quaternary ammonium compounds, preferably
benzalkonium chloride or cetylpyridinium chloride,

amphoteric emulsifiers, for example natural or synthetic phospholipids, particularly
lecithin, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglyceride,
phosphatidylinositol, phosphatidylserine or sphingomyelins or betaine
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- waxes of natural and synt t|c origin, for exanple
yel | ow wax, bl eached wax, crocrystalllne wax,
beeswax, cetylpalnmtate or the derivatives thereof,
preferably acetyl ated wax, polyethyl ene wax,
cetylester wax or THG wax, 20 - resins, for exanple
col ophony, or - silicones, for exanple silicone oil
di met hi cone, sinmethicone or cycl onmethi cone. The
foll ow ng pharmaceutically acceptabl e exci pients may
be used as _ surfactant substances: - anionjcal

- neotipnie e sifiers,ifer exaniply highey fpitealaphals, preferably ‘-‘§EY¥6A?0310&

um no eara

cftiyddrer/ qiﬂd)pylérreggkhlaﬂaﬂj' acid eses) rpartlcularly preferably ethyleneglycol
tri et hanol am nel auryl sul phate, as we

geyicsaicp Higtcatic PRy éfkﬂgb’c‘ﬂs’é‘ap‘ﬂﬁﬁ?a%%be%{sﬂe% Eghatcd esters,
_p?&tefagfy ré?éelréﬁ rﬁ&{o:p}{ﬁn?a@%' Elé)g BivalchiPlic %ﬁ:&ﬂh Eripalmitate, glycerol

quat e y anmonr um co prefer
nh@anaehdatn glymrohinonmd@tmate,@lydeml rdi sti¢anate, gl ydek o idiigesteagoe,

gb&pﬁ{gﬁ grl?qtt%arr%%é i l OX)ﬁganqté )Lfﬂ?yé’ﬁ‘\‘j mrﬁ%é@]%% -oﬁ rglycerol dioleate,

%3] te sorbitol
S e

spphmsp karbitdiph m;maonbatgr soglpitilayessgaiblents, @Tsoﬂmolﬁnrtgolp@te ethers and
non

RSPl S R Bl bty oS aSteRedt e Byl it epers,

?ﬁ&ﬁb@tlﬁw‘eﬂ{ﬁé&gﬁ@bl Iaﬁ?ldtheﬂ'p&ﬁéﬂ@ﬂ&égfycﬁpéel/ﬁb’tﬂéﬂ C
aI cohodl's,” prefera ene-/ propyl enegl ycol fatty
pabae@y@@pglwcolp@namle;hq:ramlyetéylén@mﬂl 9@%% l%ol

PRRRE SR S m i DUERUR A R apﬁﬁﬁét%@?f@ﬁﬁ%‘sfaﬁré‘f’léregﬁfs
pESREBI ol RO Wcélah@nolgira‘te,qfdlyetﬂylﬁﬁgmcbmhenosgéayate,r oI
tripalmtate, npnost ear at e,
pﬁbﬁgwkfégzl@wlﬂfgeargw@my encebisal desIsgapiser gplethylenegiycol
r@#ﬁoﬁf&%ﬁeb%g% fiy! F%%le?/o%? Sbitdd { ll*aﬁ @@iﬂ%%t%r ) gllegf?ﬁg boi sorbate

sgerar 1@[%1 br ?Q%lg‘t%gﬂymoh%g g§ %f‘és@%rg o?gcmﬂg gZéé)gl’@fs?ﬁr%ferably

ycero noo
pdiyeihgkheglycd glslwetod faty afcai cts}era qxrefembharcﬂ;yetlgdefegb@bl y
orbjitolan | aura

DRt b D B LN ARG S Ero U eptegpaleh lencglyco
éﬁ?@%ﬁg@%@@gt‘éma R@l?glﬁﬂe/feﬁég'l?coq 'glﬂkx%ﬁhﬁainﬁ‘ttaﬁeflé‘lyéﬂhsileillgglycol

gb@bmﬁnhwleﬂﬁemlyethylemiml sllye@’ngnolsatn,eméyethsﬂe@rgbfcabl y

g@g Frtét{l]%ét?art]ee gr ﬁ/oﬁyeth}lflgrlfer ycof ycérof%oc oa% htheaGr{]ce !:(}11%?4, preferably

cholesterol or wool alcohol, block copolymers of polyoxyethylene/polyoxypropylene,

preferably poloxarhers, wool fat or wool alcohols as well as mixtures of two or more of

the above-mentioned emulsifiers.

Suitable preservatives according to the invention are:

alcohols and phenols such as ethanol, isopropanol, benzylalcohol, chlorobutanol,
phenylethylalcohol, phenoxyethanol, phenol, chlorocresol, thymol or triclosan,
carboxylic acids and the salts thereof such as benzoic acid, sodium benzoate, sorbic acid,
potassium sorbate, PHB esters (4-hydroxy benzoic acid esters) preferably methyl-4-
hydroxybenzoate, ethyl-4-hydroxybenzoate, propyl-4-hydroxybenzoate or butyl-4-

hydroxybenzoate and the sodium compounds thereof,




10 -

15

20

25

30

pol yet hyl enegl ycol stearyl ethher, polyethyl eneglyco
cetyl stearyl et her, or polyéthyleneglyco

nmyri styl cetyl stearyl ether, polyethyl eneglycol fatty
acid esters, preferably polyethyl eneglyco
nonol aur at e, pol yet hyl enegl ycol nonostearate, 15

pol yet hyl enegl ycol di stearate, polyethyleneglyco
stearyl stearate or pol yethyl enegl ycol ricinooleate,
pol yet hyl enegl ycol sorbitan fatty acid esters,

preferably polysorbate polyethyleneglyc ycer
- nftgagey campensissiishsas Yspetlkonipmehlosi @@Pgﬁl}'&fmm pyrithione

ﬂ'{cyo(f %{s‘?l(gi%gﬁﬁélﬁﬂ a4 ?tn gl IY%BFH%' a% ?%londe or

cerol tearat'é’ po yet eneg yco
- pghwmﬁb@mmwdmexystearate polyethyleneglyco

: gl ycerol tripal mt pol yet hyl
and 1ByRTES Bl 4901 RSP & @e < BBy S RS O 9%61“’“’3

gl yceroltriol eate, polyethyleneglyco
gl ycerol ricinol eate or pol yethyl enegl yco
Suitalyleyenéippidants acarding tceéue |11¢veatlomhclnstur¢i raeﬁ@flémtgl Such as ascorbic acid,

sahc;Zlh()l %;Z:g—l?}l?p o }I@ G C&eglﬁﬁptgclfé Cop %l %P ic ac:Id or gallic acid
esterd %L]Rf&ﬁﬁﬁ&%};ﬂﬁ%lasfc%l(%cx t gfg‘ﬁﬁ&le %yﬁﬁleﬂ@ hllltlcfﬁdants such as

i Xt ures nnre bove-nent i oned
butylhprbsydniset, butdbydsox ttalotee qarsahéﬁv,aiamiarbfwdm hlgufpblte

he invention a hen I
commE e e b6 Feid BERAMRELLL b ) B g tvo or more

of th@RRR¥mhtbHAaa86 b ant@henoxyet hanol ,  phenol ,
chl orocresol, thynol or triclosan, - carboxylic aci ds

Suitahlecpolreds asabrding ﬂmeheuwstmmaraglyg@nk shgar alsiolols sueli asrporbitol,

SOr Di ota
mann ] &Pt ohoF Bty afsg ek BT R raes s Lot or
polydﬂ%}] F}ﬂ;olshydroxybenzoate et hyl - 4- hydroxybenzoate
4- hydr oxybenzoate or butyl -4- h{droyybenzoate

Suitable @ptqq@ng@aeruwmrﬁb@&m%wménw are pyristylmy¥istalgen

hen faleor i de, chl orhexi di ne
lsoméﬁ%ﬁig'gﬁa?%i %%J@P?%f""r %eall%gwg& Cl s# *(3-chlorallyl-3,5,7
diisopropdddiphtcard ditanyadipmeane chloride, or - propyl ene
carbonate and m xtures of two or ng g
Suitablspleregulatarp arsgrgingtodng Hvieigan are geids such as acetm acid, tartaric acid,

~ citric acid, lactic acid, hydrochleric acid, sulphuric acid or phosphoric acid, bases such as

_ammonia, sodium hydroxide, potassium hydroxide, lithium hydroxide, aluminium hydroxide

or trometamol as well as salts such as sodium hydrogen carbonate, sodium monohydrogen

‘phosphate, sodium dihydrogen phosphate, potassium monohydrogen phosphate, potassium

dihydrogen phosphate, sodium chloride, sodium citrate, sodium oxalate, sodium lactate,

calcium lactate, magnesium sulphate, ammonium monohydrogen citrate or diammonium

hydrogen citrate.

Suitable permeation promoters according to the invention are urea, dimethylsulphoxide,
hyaluronic acid sodium salt, alkanols such as laurylalcohol or oleylalcohol, alkanoic acids
such as oleic acid, 1-dodecylazacycloheptan-2-one, ethyleneglycol, propyleneglycol or
menthol, as well as other permeation promoters selected from among the

1-acylglycosides, 1-acyl-polyoxyethylenes, 1-acyl-saccharides, 2-n-acyl-cyclohexanones, 2-n-

acyl-1,3-dioxolanes (SEPA), 1,2,3-triacyl-glycerols, 1-alkanols, 1-alkanoic acids, 1-alkyl-
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Sui t abl e anti oxi dants accordkpg to the invention are

natural antioxidants such as"ascorbic acid, salicylic

acid or a- tocopherol, sem synthetic antioxidants such

as ascorbic acid or gallic acid esters, particularly

pal m t oyl ascorbic acid or propylgallate, synthetic

anti oxi dants such as butyl hydroxyani sol,

but yl hydr oxyt ol uene or sul phite, particularly sodi um

bi sul phite, 10 conpl exi ng agents such as editic acid

or sodi um EDTA, as wel] as_ m xtures of r.,nore ..o
acetglie |AMkNHREAES brode-BrAk ol ety ishes Amﬁ@ﬂf-ﬁ@ﬁ%‘ﬁsn'alkyi‘beta‘D'

i - 1 2 - hylenes, 1-

o RN o B B Cer S P et e S al o ehloncs
alkyl-8 qyablidores fafkdregbyatites, pikloptgpeds, piolmethylsulphoxides, alkyl-

i e T OO TR
diacPMN NG lith dy1hrB B prophciaRs PRDIATYY hrif fHeBylalkylamines.

I sopropyl pal mtate, "i sopropyl | anoate,
di i sopropyl adi pate and di butyl adi pate. Suitable pH

r.equl ators. accordi.ng,to the inyention ar b . .
The ek i B A5 8¢ SAPLpr sl Hol PRbrE SN R pHER, inorganic
gel-RehRg BHPOREI B hhdhtidhddaboss kit deseriptibal oDihe bl apdhydrophilic

aci d,” bases such as 20 ammoni a, sodi um hydr oxi de,
pasigsot assi um hydr oxi de, |ithium hydroxide, alum nium

hydroxide or trometanol as well as salts such as

sodi um hydr ogen car bonate, sodi um nonohydr ogen
The phRsRRat, &olovdid pumddidnfacico ossd soosidpptoahe NOEERS AN

nonohydr ogen phosphat e, potassium di hydrogen
pharpreiticall zaccepfablg FReiRIeBISi de, sodiumcitrate, sodium

oxal ate, sodiumlactate, calciumlactate, magnesi um

sul phat e, anmoni um nonohydrogen citrate or di ammoni um
Sticl®5 hydrogen citrate. Suitable perneation pronoters

according to the invention are urea,

di nmet hyl sul phoxi de, hyal uronic acid sodium salt,

Sticlal iaie ik sshsdofBisliAnKbARL&ARRI0, 8% 10 56%! (e BRiferably 1% to 45%
al kanoi ¢ acids such as oleic acid,

(wivi)-add getiphladp pyeferobly?a o 40% e/ W eanibrbseley yegdiarmaceutically useful
s PR PGt BBl 42 TERLYRY of B onf p Bt soium soaps

of palm@feydctl, ¥e@sé 588, stearic acid amides and stearic acid monocthanolamines as well
1- acyl - pol yoxyet hyl enes, | -acyl -sacchari des, 2-n-acy] -cy .
as ethanohdsapneniasl amdfpr vager|in Yariable Trewnin by, wetshibAlternatively the active

subsl%.pgef I%%}t/ Eﬂlfrggg i HpEEREL S a bRk 8OR Pof chiedt KRPOpGyaRYIEReglycols

of different chain lengths in the form of a stick.

Moreover, emulsifiers, preservatives, antioxidants, spreading agents, polyols, permeation
promoters and perfumes may be present. Excipients as described hereinbefore under
"Hydrophilic ointments, pastes, creams and lotions” may be selected from the groups

specified.

The preparation of the formulations according to the invention may be carried out according

to methods known from the literature.

| ~ The formulations according to the invention will be illustrated by the Examples that follow.

The Examples serve as an illustration and are not intended in a restrictiv_e capacity.




acetates, | -al kyl-am nes, 1
1-a|kyI-n-aIkyl-polyoxyethylénes, 1-al kyl - al kyl at es,
n- al kyl - beta-D- thiogl ycosi des,

| -al kyl -gl yceri des, 1-al kyl - propyl enegl ycol s,

1- al kyl - pol yoxyet hyl enes, 1- al kyl -2-pyrrolidones,
al kyl - acet oacet at es, al kyl enegl ycol s,

al kyl net hyl sul phoxi des, al kyl - propi onates,

al kyl sul phat es, di acyl succi nates,

di acyl - N, N-di met hyl am noacetates (DDAA), 5

Exagplgsy/| - N, N- di net hyl ani noi sopr opi onat es ( DDAl P) and
Exag@rﬁgrl‘yl al kyl am nes. The thickeners used may be nat ural

em synthetic polyners, synthetic polyners,
inorganic gel-form ng conpounds as nentioned above in
the descriptien-of-the-gel s-and hydrophilic pastes.

S01“1!9”“The flavourings, col oulr"g@&ig and perfunes used
]

1% ARG it 0 the inventio

phar maceutical | y
accepta e excipients. Sticks 15 Sticks within the
scope of this invention contain 0,1%to 50% (wWw),

1D//ut0 150/\; -wi-vh--and oul.;\,ularly
bI‘ %1 \ }é M
e pE #@& Iy 2% to 40% (w w) roxol or ithe

iglycd%lagﬁceutl calTy useful " sgg$ thereof. They also

contain 4%to 8% (ww) of sodiumsoaps. particularly

etharﬁ)bdﬁ%n soaps of pal mtic afidd, stearig acid, stearic

-aci d-am-des—and -st-eari-c—acid nDnoethanflamnes as wel |

}nm“b@ as ethanol |sopropanol(%ﬂhlor water in variable

P 1ne)e N 0LV |ghf*‘¢¢ferﬁﬁf """""""""" sy The™aéti ve substance
oS 52,

i ncorporated in a base con3|st|ng of one

' indigOtarniiee8 P yet hyl enegl ycob.600ai5 di f f erent chain

|l engths in the fo§n1of a stick. Moreover, enulsifiers,

@OMBF ervati ves, antioxidants, spreading agents,

pun

FRALVRLS perneatlén“ 25 preggyers and perfunes may be
present Exci pients as described hereinbefore under

"Hydrophilic ointnents, pastes, creans and |otions"
may be sel ect ed fron1the groups specified. The

Exampledar ation of the fornulations according to the

invention may be carried out according 30 to nethods

__known _fromthe literature. The formulations according

éélto the invention MAII be illustrated by t he Exanpl es
3% amq)roxolo ﬁC? W Le/100g] '
ambroxol HC1 3.0
polyvinylpyrrolidone, 30.0

- type 90
purified water 67
Example 3
fzigf_m_"w_mMHMM_mﬂmmww .

0.5% ambroxel HC] [&/100¢]

mnbnmolHCI . ,,ﬂumm?mmmmm" es
:polyethyleneglycol‘ P S—Ty

‘polyethyleneglycol 1000 4975




The Exanpl es serve as an illustration and are not
intended in a restrictive capacity. 13 Exanples:
Exanple I Solution 1% anmbroxol HCI [g/100g] anbroxo
HCO 1.0 glycerol 85 %20.0 ethanol 96 %5.0 nentho
0.0 ----- pepperm nt flavouring 0.02 indigocarm ne
85 % 0.000015 (colouring) purified water 73.97 5
Exanmple 2 Gel [g/100g] 3%anbroxol HO i anbroxol HCl
3.0 polyvinyl pyrrolidone, 30.0 type 90 purified
water 67 Exanple 3 Gel 0.5% anbroxol HC [g/100g]
anbroxol HA 0.5 '

Example 4
2% ambroxol HCI [&/100g]
ambroxol HCI 20
ﬁ;ﬁgﬁ;ggﬁf““““““““””MW‘?"““”“M*“wwbjmmmmmmmmmw-
_Benzalkomum chloride X}
‘hydroxyethylceiluiose 50
saccharin sodium 0.03
gﬂéﬁ;cerol 85% 10
perfume (Coolfresh Aroma, 0.24
Messrs Diillberg, Hamburg) !
' é?&tent blﬁénv(colouﬁng, | 0.003
obtainable from Messrs i
| Givaudan Deutschland
GmbH, Dortound)
polysorbate 80 ‘ 1.5
purified water ’ ad 100.0

5 The non-swelling ingredients are dissolved in water. The gel-forming components are added

and allowed to swell. The mixture is stirred gently to form a homogeneous solution or a

homogeneous gel.
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pol yet hyl enegl ycol 400 49. 75;5 pol yet hyl enegl ycol 1000
49.75 14 Exanple 4 Cel [g/lOOg] 2% anbr oxol HO
anmbroxol HO 2.0 tartaric acid 0.1 benzal koni um
chloride 0.01 hydroxyethylcellulose 5.0 saccharin
sodi um 0.03 glycerol 85 %10 } perfune (Cool fresh
Aroma, 0.24 Messrs Dull berg, Hanburg) Patent blue V
(colouring, 0.003 obtainable from Messrs G vaudan
Deut schl and GrbH, Dort nmund) polysorbate 80 1.5

Exal @ |f|ed water ad 100.0 - - --- - ----- 5 The

= welling ingredients are dlssolved in water. The

gel -form ng conponents are added and allowed to

swell... The m xture is . stirred.gently to forma

§'Mumeﬁh@m¢erdm§elsol ut| on or a honogeneous 15
‘ %%] of the layer dry mass |

three-layer laminate

hydrocollold poiy’ﬁier layer ambroxol HCI 20 %
| hYdroxypropylmethyl cellulose 72
o e e Py -
Eimécl"m’éﬁﬁg layer ethyIcellulose (type N14) S 90

i binding layer polyvinylpyrrolidone, type 90 100

~ Example 6

’Mucoadheswe plaster
! i [%] of the layer dry mass
two—layer laminate

hydrocollmd polymer layer ambroxol HCI 20
i hydroxypropylmethyl cellulose 72
- i propyleneglycol 8
covering layer - ethylcelluld"s'g(type N14) “““““ """"" 49.1
. sodlurn e P e
“““““““““““““““ cetylalcohol 3.0 )
dibutylphthalate 45.5

The ingredients are dissolved in a suitable solvent, for example isopropanol and/or water, and
poured onto a suitable non-stick substrate to form a film with the desired layer thickness and
left to dry. The hydrocolloid layer and the covering layer may be prepared separately and
stuck together using the binder solution, or the layers may be poured directly onto one

another.




Exanpl e 5 Mucoadhesi ve plastgr three-layer | am nate
[99 of the |layer dry nass ﬁydrocolloid pol ynmer | ayer
anbroxol HCI 20 hydroxypropyl net hyl -cel | ul ose 72
--------- .----------__... propyleneglycol 8 covering
| ayer ethylcellulose (type N14) 90 propyl eneglycol 10
bi ndi ng | ayer pol yvinyl pyrrolidone, type 90 100
Exanpl e 6 5 Micoadhesive plaster two-layer |am nate
[ of the layer dry mass hydrocolloid polyner |ayer

For the Bretaples MenGansa gbey s Papeaio Byen Y ipaugiio that s weight per
.. ot . 2 i | t 2.
unit SEYRETHL A LU BUPTAN, Ie bo R ek 45 MO OIS o i
Example 5-and 9.06 g/cieini Bxgrmpth @ 0102 gicre” dieseaobd &t thabiader layer.
sui tabl e solvent, for exanple.isopropanol d/.or .
The [ggrdfickngsees maj vasy S hebiba miaieringeE U e epd Khedhuplogicg!
propdred QAR Alrh] fofbntdle lib Sa1dGISE gﬁﬁideéﬁﬁﬂeiihilﬁ%%ﬁfi Be ptEnally
left to dry. The hydrocolloid | ayer and the covering |
adjusteaslyer nmay be prepared separately and 10 stuck together |

usi ng the binder solution, or the |layers may be poured
directly onto one

| Example 7

'Mucoadhesive tablets

1.76% ambroxol HCl : [%]
hydroxypropylcellulose (L-HPC LH
21 ShinBtsu) : 7331%
gpoiyacrylate (carbopol 940) Y VT VA
magnesium stearate ' 0.49%

The ingredients are mixed and compressed in a tabletting machine to produce tablets of the

desired shape, preferably flat or slightly convex, up to a thickness of about 0.5 to 2 mm.

Example 8

Suﬁﬁmééitories t ) h

500mg ambroxol HCI | [/ suppositories]
ambroxol-HCl - ” “ 0.5 -
“hard fat I 3.0

The hard fat is melted in a water bath.

Ambroxol-HCl is suspended in the molten base, poured into a suitable mould, and left to cool

until the suppositories harden.
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another. 16 For the Exanpl es;, nenti oned above the
hydrocol l oid | ayer was poured so that its wei ght per
unit area after drying was about 0.02 glenR. The
covering |ayer was about 0.015 g/cnR in Exanple 5 and
0.06 g/cn2 in Exanple 6. 0.02 g/cn2 were used for the
bi nder | ayer. The | ayer thicknesses nay vary so that
the netering per unit area and the technological 5
properties of the film for exanple its adhesive
qualities or flexibility, can be optimally adjusted.
Exanpl e 7 Micoadhesive tablets [%4 1.76% anbr oxol

EX@%@; @nbroxol - HCl 1. 76% hydr oxypropyl cel | ul ose (L HPC

Shi nEt su) 73,31% pol yacryl ate (carbopol 940)
24.44% magnesi um stearate 0.49% 10 The ingredients

d .an Qnpressed-in-a-tabletting machine to
:M“CB?%E@?‘YQE}?&@‘& the desi rlﬁ}ilcshape preferably flat

 ointifiéntS30°0 AkADF0GONMEY, Up tO a 't

kness of about 0.5 to

.2 nm.___FExanple.8 15 Suppositories.  500my anbroxol HCl
ambl[ogdsfd@bosmorl es] anproxol - H@ 0.5 hard fat 3.0 The

f"'ii?iiiéii;&i{é{i}?é hydrophobic |

{Jﬁard f-at—i-s-relted-n-a-wat CB3E§L fr:
E polyethylene 2.5
' j gelatme “““““““ ‘ 16.7
,pectm - 16.7
sodium carboxymethylcellulose 16.7
Example 10

| omtment 30% ambrexol HCI (%] |
ambroxol 170 30 TR

: polymethyvinylether-co-maleic j 10.0

“anhydride

| carboxymethylcellulose 100

i"ﬁ-agacanth powder 100

parafﬁn 330

polyethylene 50

The hydrocolloids are mixed and placed in the gel consisting of the polyethylene and paraffin

fractions. Ambroxol hydrochioride is suspended in this base.




Ambr oxol - HCI

i s suspended in;¢ he nolten base,
into a suitable nould,

and left to cool until
suppositories harden. 17 Exam ue9 Micoadhesi ve
hydr ophobi ¢ oi nt ment 30% anbr oxol HCI anbroxo
paraffin 33.25 polyethylene 2.5 gelatine 16.7
pectin 16.7 sodi um carboxynethylcellulose 16.7 5
Exanpl e 10 Mucoadhesi ve hydrophobic ointnment 30%
anbr oxol HCI anmbroxol HC 30.0

E goﬂygFthyvinylether-co-naleic 10. 0 anhydride

A4 xynet hyl cel | ul ose 10.0 tragacanth powder

paraffin 38.0 polyethylene---_- 2.0 The
hydrocol | oi ds are nmixed and_placed in the ge

Hydcqpishe;blnﬁgenf t he ipol yet hyl ene and paraffin

pour ed
t he

HC1 30

10.0

t| 0 roqu hydrochllgli de is suspended inthis
10063 (gsq% arrpl e 11 -
ambroxol HCl 100
w&w\hmmWMMWmmWMm T B
-:ﬁ$ﬂgﬁiaﬁn«mWMWVWMMW?MMMMWMMwEiS
gcetostearylalcoholw | 243
' sodium cetostearylsulphate 2.7

White Vaseline, liquid paraffin, cetostearylalcohol and sodium cetostearylsulphate are melted

5  in the water bath. Ambroxol HCI is suspended therein and the mixture is stirred until cool. =

Example 12

| Hydrophilic O/W cream i
| 2.1% ambroxol HC | le]
Tydrophiliophase ambroxol-HiCl SR
; gpuriﬁéd water 679 o ‘
11poph111c phase M.Tv_s;hite Vaseline [ 1 X S
e i et (1
5 cetostearylalcohol | N

sodium cetostearylsulphate 0.9

10  White Vaseline, liquid parafﬁn, cetostearylalcohol and sodium cetostearylsulphate are melted
in the water bath. Ambroxol HCl is dissolved in the heated water, added to the mixture and

stirred until cool.



5

- 10

Hydrophi i c oi ntment 10% ambypxol HA fig)
anbroxol -HAO 10.0 - - -----"---- white Vaseline 31.5
liquid paraffin i 31.5 cetostearylal cohol 24.3
sodi um cet ost earyl sul phate 2.7 Wiite Vaseline, liquid
paraffin, cetostearylal cohol and sodi um
cetostearyl sul phate are nelted 5 in the water bath.
Anbroxol HCl is suspended therein and the m xture is
stirred until cool. Exanple 12 Hydrophilic O Wcream
B 19% 2. 1% anbroxol HCO - -- hydrophilic phase
X xol -HC1 2.1 purified water 67.9 ' lipophilic
phase white Vaseline 10.5 liquid paraffint 10.5
.. cetostearylalcohol 8.1 1 sodiumcetostearylsul phate
' Hyd@ophilic O/Weream .. | 10 White Vaseline, liquid paraffin,
ceto teai ﬁl(ﬁl cohol: and sodi um cet ost earyl sul phat elghr e

L.2%emREpx0 he water bath. Anmbroxol HCl . is dissol ved
‘hydibphifiPpniieat ed wat efympaddegio the mXxture and stigred
. ountil cool. 19 Exanple 13 '

purified water 39.5
o propyleneglycol 9.9

| glycerolmonostearate

;%Jlfl;ioophilic phase hit line 252
; flﬁi"éﬂium-chain tﬁglyceridém o 14
! cetylalcohol 5,95

o o s glycerol monostearate 3,95

White Vaseline, medium-chain triglyceride, cetylalcohol and glycerol monostearate are
melted in the water bath. Purified water, propyleneglycol and polyethyleneglycol-100-
glycerolmonostearate are mixed and heated to about the temperature of the oily phase.
Ambroxol-HCI is dissolved in the aqueous mixture. The hydrophilic phase is then added to

the lipophilic phase. The mixture is stirred until cool.

Example 14

 Sodium stearate stick

2.95% ambroxol HCI | e
;afrﬁ‘iifb;{iii:fféiw - TR
ethanol 96% 86.0
B S
églycerol 6.0
“sodium hydroxide T k4 o

Stearic acid, glycerol and sodium hydroxide are dissolved in ethanol (96%).




Hydrophilic O Wcream [ g] }]_.,é% anbr oxol HC

hydr ophi | i ¢ phase anbr oxol - 1.2 purified water
39.5 propyl eneglycol 9.9 polyethyl eneglycol-100- 6.9
gl ycerol nonostearate |ipophilic phase white Vaseline
25,2 nmediumchain triglyceride 7,4 cetylal cohol 5,95
j glycerol nonostearate 3,95 Wiite Vaseli ne,
medi um chain triglyceride, cetylalcohol and glycero
nonostearate are 5 nelted in the water bath. Purified

A Gl s R Ba i i PRt 18 S RBEAPY aboLt t he

tenperature of the oily phase. Anbroxol-HCl is
di ssol ved in the aqueous m xture. The hydrophilic
Exarppladé is then added to the lipophilic phase. The
m xture is stirred until cool. 10 Exanple 14 Sodi um
stearate stick 2. 95% anbroxol HC [g] anbroxol -
| PolydthiYleneglyeol stick =~ """ """ -- ethanol 96% 86. 0
‘ stéaric’acid 6.0 glycerol GeP sodi um hydroxide 0.84
;30‘VoStmhruxolHﬁld gl ycer oI and sodi um hydr oxi de are

O n--athadal OAOA
&mbl%lxglsﬁhi/ed FA--et1rafiol \JU 79 15.0

polyemyleneglycol 1000 30.0

; polyethyleneglycol 600 5.0

Polyethyleneglycol 1000 and polyethyleneglycol 600 are melted in the water bath, ambroxol-

HCl is suspended therein and the solution is poured into a suitable mould.
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15

20

25

30

20 Anbroxol -HC1 is added a@q the solution is poured
into a suitable nould. Exanple 15 Pol yet hyl enegl yco
stick 30% anbroxol HO [g] anbroxol-HO 15.0 -- - -
--------- pol yet hyl enegl ycol 1000 30.0
pol yet hyl enegl ycol 606 5.0 5 Pol yethyl enegl ycol 1000
and pol yet hyl enegl ycol 600 are nelted in the water
bat h, anbroxol-. HO is suspended therein and the
solution is poured into a suitable nmould. 10 21
Patent Clains 1. Topical pharmaceutical conpositions
cont ai ni ng anbroxol or one of the 5 pharnacol ogically
PateRCEERIMAP! € salts thereof for direct application or
admnistration to the skin and/or mucosa wth
anti-inflamatory and | ocal anaesthetic properties. 2.

1 TSP bR SRR R TR B0,

PHEh AN REATIY R ccebPabRs sak® Mepddlf fRNAF SRS PUEAtEA or administration to the

conposi tionS according to claim1 or 2 in the form of
skin frgkonrhegosowith ehiednitagnthatory anddaepl gedosthetiy Hroppitics.i ¢
pastes, lotions and solutions. 4. Topi cal

phar maceuti cal conpositions according to claim 3,

2. Tﬂjﬁr!a@8hz&friaSﬁﬁicalr‘cohfp@Eitibﬂeacc&ﬁiil‘fg)mtcfhﬁhl Rfwhaie esbloxbBis present
from0.1 %to 20 % 5. Topical pharnmaceutica
ig theplesntof #pbydreeldpdideag to claim 1 or 2 in the form of
a formulation selected fromanong the suppositories,
hydr ophobi ¢ pastes, ointnents,
3. Topical pharmaceutical compositions according to claim 1 or 2 in the form of a

formulation selected from among gels, hydrophilic pastes, lotions and solutions.

4. Topical pharmaceutical compositions according to claim 3, characterised in that the

content of ambroxol is from 0.1 % to 20 %.

5. Topical pharmaceutical compositions according to claim 1 or 2 in the form of a
formulation selected from among the suppositories, hydrophobic pastes, ointments,

creams, lotions and sticks.

6. Topical pharmaceutical compositions according to claim 1 or 2 in the form of

mucoadhesive plasters, buccal strips or mucoadhesive tablets.

7. Topical compositions according to claim 6, characterised in that the content of ambroxol

in mucoadhesive plasters is from 1% to 50% (w/w) based on the total mass of the

hydrophilic carrier layer.

8. Topical compositions according to one of claims 1 to 7, wherein the retention time of the
ambroxol or one of the pharmaceutically acceptable salts thereof on the skin and/or
mucosa is extended compared with that of a non-ionic hydrophilic cream containing

0.1% ambroxol according to the 2003 edition of the German Pharmacopoeia.
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15

10.

11.

creams, |otions and sticks. 20 6. Topical

phar maceuti cal conpositions “according to claim1 or 2
in the formof nucoadhesive plasters, buccal strips
or nucoadhesive tablets. 7. Topical conpositions
according to claim6, characterised in that the
content of anbroxol 25 in nmucoadhesive plasters is
froml%to 50% (ww) based on the total mass of the
hydrophilic carrier layer. 8. Topical conpositions

in n [ I in th .

G 9 o b Bl B scot forprparing
&Hﬁgﬁd@ﬁ&%%b&a gho BGE Sf’élﬁmsel 231 fop ﬂferigﬁl@ﬁftre‘aﬁnérﬁ sfg;kih MNburning or
and/or 30 nucosa is extended conpared with that o
indnag offthe ship@ndjphinucesacr eam contai ning 0.1 % anbr oxol
according to the 2003 edition of the Gernman
Phar macopoei a. 22 9. Use of anbroxol or one of the

DHASMRSILLAI oF 3hé ¥1 e pRALARIB gally Scckp@bRehltS MEreof for freparing a
preparing a conposition according to one of clains

comnppsition acherdingpd ong of dlaimsreat? fof thedemical tieatmang obinflammation.
itching of the skin and/or nucosa. 5 10. Use of
anbroxol or one of the pharnacol ogically acceptable

B8 dFaniiiex @ @k oh©bf e pR@HiabdlogicalbpiRestable gnitiherb ifon @reparing a
to one of clains 1 to 7 for the topical treatnent

. . of . .
qorriosiientacensding 1q one pkclgmsdripr/diepthe dopien dreafmenpgf conditions
| .

s%ir]eg{egﬁgo% ggloﬁg hpﬁﬂfl.ﬂl GF g%@g%l%mléﬁ ibi? nt e ﬁf‘o%ftl} fbgfnm%mr 1§_ch1ng
ihflandrda€ion hhﬁetvaghﬁlairefi, ﬁﬁ)@tﬁﬁf&fﬁltesframl of nlierpis, intifunological or

selected fromanmong painful or itchy inflammation in
i W@af%mmgm Bus HetHpe o byrrggihagmorhgids nmati on in the

vagi nal area, nosquito bites, rashes of allergic,

i mmunol ogi cal or idiopathic origin and itching or

bur ni ng haenorrhoids. 15 :




