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present invention relates to the field of pharmaceutical technol ogy and
descri bes adm ni stration form conprising an acid-|

conpound, %&%é?dtgl cular an acid-labile prpton punp inhibi tgejr)l‘:?%sz&% vel

adm nistration formis a suppository, in particular for rectal

adm nistration. Furthernore, the invention also relates to
the production of the adm nistration formand preparations m Im M’,
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proton punp inhibitors ase I nhibitors I'n particul ar

pyridin-2-yl met hyl sultinyl-1 Hbenzi m dazol es, such as are d
exanple, in EP-A-0 005 129, EP-A-0 166 287, EP—A—O 174 726 mlm mﬂ
n

956, arﬁ g‘f 'Cg“ﬁ'ﬁé i mportance on account of their HIK ATPasel

action rapy of diseases which result fromincreased ga . c aC| d
secretion. Exanples of already commercially avail abl e active conpounds from

tShirth ﬁgﬁ’;/é%z e?\t mventlﬁ% ;’(e;lates to t%e field ﬂf ;rharzmaceuuc 1 techlnol ogy ?]nd describes a nfveiadmnm-

H- benzi fiaties e wmwmg)%ﬁgg&a&lee?ctwe compound in partlcu!ar an acxd lablle proton pump in-

5-ditl umnlwamﬁtmoyela[dﬁiﬁuﬁradbmhhwa/s&:pawondlnrwn)cnmkwlr&xdl tabmlslratibn. Further-
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H- benzi mma@@h@aq bénged|fermsoproductidredf tenatiministration form.

2-{[ 4- (3net hoxypr opoxy) - 3- et hyl pyri di n-2-yl ] nmet hyl sul finyl}-1

H benzi m dazol e (I NN: rabeprazol e). Because of their strong tendency to
deconpose in a neutral and) in particular, acidic environnment, strongly

col or edpdexcatiposi ti on products being fornmed, it is necessary to protect the
active compounds in pharmaceutical adm nistration fornms fromthe action of
aci ds and noi sture and destruction by undesired interaction with

phar macAtiéfabig PripriumRrishititorsb/KeABifisP dnhibitprs). i Ragtirglay Pyisine-yimpihyieifinyl-1H-
pyridi nbe?:zyﬂm@bieylt Esubrf i gy lard Hsdewaai rfbldaa&@rlnﬁﬁ f.mrentsrh/:ad o@dmmaimtm@naﬁ or s
are pro e, reorln lets in e
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pat i ent g3 4{dirmethoxgd2-pyddinylinsetrysuifion-10f-bendimidatole € (NP O padioprazate)l  [ESamdttlye or
is made I 3
e pore eng? tﬁl {/t{fﬂillo;o’ethfowg 2%3@1’15‘59 lﬁqe‘lt‘@lshllﬂﬁy H%ﬁ@en?tmd%%l% QRIS a*ﬂé’o‘birélgle)aand 2-{[4-(3
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units. In these cases, the adm nistration of an active corrpound can be
effecte S. 0 03| Ff RE U)\
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rectal admnistration. fn WO 97134 , asuagppi)stor for acid-labjle active
conmpoundéeq gtegratien Wit gh W??ﬁﬂ“'cql ﬁ”’%\'ﬂ‘&F? iFGhexagirten theagttongls 2gid{AbER RYIInN@ % ns
pol oxamthylsaifidyltyicengimidazalesfat orabadninibtyatien forras a@yrédessedi i the tablet core or-in pel-

lets in the form of their alkaline salts, for example as sodium salts, or together with alkaline substances.

The preparation of administration forms for acid-labile proton pump inhibitors for oral administration is
described, for example, In EP-A-0 244 380, EP-A-0519 365, EP-A-0342522, EP-A-0277 741,
WO 96/01623, WO 96/01624, WO 96/01625 and WO 97/25030.

In certain groups of patients, the oral administration of an active compound is not possible or is made
difficult, for example in the case of patients having a hypersensitivity to taste impulses, in the case of
difficulty in swallowing, after stomach operations or in patients in intensive care units, In these cases,
the administration of an active compound can be effected by means of a suppository.
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. EP-0 444 625 di scl oses oneprazol e conpositions for rectal adm ni Stpﬁt-lfmﬂﬂl
whi ch contai n oneprazole as an active conpound, a m xture of polye y"ene
glycols or_a mxture of hard fat and sodiumlauryl sulfate as well as a
sol ubl e ba¥P@”41Pho acid. Descripion of the invention It i PCHERISOEIE of
the present invention to provide a novel,.siable suppository formfor
acid-1abile active conpounds. It has now surprisingly been found chat this
obj ect ean be achieved by a suppository which conprises a plurali tY of
i ndi vi duBP-084p 1 4@ desshbRSLAMPAIaNS Yort rR@aladministzalen @ vireh myddisdripeiRdsulfiayit!hie
i ndi vi dupdnzidfiddzeies @AdTEAMs b8l fAaRiakigs RANMDE-S6ICr ALASIQEE Préseht el Wl 8 take Bf rdcRaSt
one stero .anld t.at | east one polyner, by at |east one fatty al cohol or by a
m xture FFMYP9"8%st one fatty al cohol and at |east one pol yner and/or at
| east one sterol. The subject of the invention is a suppository for

aci d- | abjl i K4 SJ t . ceut |

211 ar ARt SATRRUREY or EFREATAN Bimis R s SR LBE R badiBh o e e
aci d- | abfgtike gerepoyad, coppauPRIONamet 316 ypi@phiicnatiral pelymees asempatpgl units is
surrounded by a m xture of at |east one sterol and at |east one polymer, by

at | east e f . alcohol or by a mxture of aj .|.east one fatty al cohol

Bnd ar (EaDinfed Hsfond stendros Yorfeidtuiia fof e S ireton. e eppial MeBPATe of
t he i nveat amactive camparpd.os inprg of polyethyliede blatxld er aotiitwre of barp dalredld sodiompaungi ng
at | east o (MaR SRRAN ARG SHLHIS BAsiddiihd 4gdy and a plurality of individual active

compound units, wherein the acidlabile active conpound in the individual
active conpound units is surrounded by a m xture of at | east one sterol and
at | east one polynmer. Further subjects follow fromthe patent clainms. The

plurality of. i.ndiyjdual ive conpound units in the sense of the invention
is a pl (Bestr B8 oY riddlenls | units (multiple individual units) in which at

| east one active conpound particle is present surrounded by a m xture of at
| east ong sdLsdct 8Nfle Plesdr®RSEniBAR HLINE hovel ¥tadle su ;?o%hor?ﬂ#mffértatcw-@iig%% or
by a mixture of at |east one fatty al cohol and at |east one pol yner and/or
at | east YRRPUBf%rol. 0 3 JUN 20U WD 99/ 29299 PCT/ EP98/ 07946 -3 Furt her
subject of the invention is an active conpound unit conprising an

aci d- | abj,l Lve. LAk P i i i L

o oum e L i RRU B b ISl Bl Py AR Ea,
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um parti teatzanegtepalef erably in the range from4 umto 20 Vim Acid-labile

active conpounds in the sense of the present invention are, in particular,
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present iphaterateutinal augijiary ang ardurality eff indigicles activetadhpound units, wherein the acid-labile
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H benzi m dazol e (I NN. oneprazol e),

5-di fl uor onet hoxy- 2-[ (3, 4-di net hoxy-2-pyridinyl)nethylsulfinyl]-1

H- benzi miAdpretsired Subipet opthatinyentiopds @)suppository for acid-labile active compounds, comprising at

2- [ 3- met hydst dhe(pharnateitichidudfinp SidWpinamg vRvdiligianydw eebhptdufd Lidis W ereid frie RaBzi m

i dazol e (INN: |ansoprazql e) .and ) - . f al least
2-{[ 4- ( 313kl REHE SeERBUng)n tie individual 3aliveg Fomesund VRS If SYTEyNgqd Ry 3 mixture of at leas

H benzi modazeta afd Mkast @egplymenl e) . Furt her acid-1abile proton punp

i nhibitors, for exanple substituted phenyl methyl sul finyl-1

H benzi m dazol es, cycl ohept apyri di n-9-yl sul fi nyl -1H benzi m dazol es or

pyri di n- Fugthersuhiptts falow figrn theinateot eidicazol es are di scl osed in DE-A-35 31 487,
EP-A-0 434 999 or EP-A-0 234 485. Mention may be made by way of exanple of
|2é£]12;]((32|; :ﬁ%r)pz;;r l[@hgl\fl- irEEI‘iavtidh alI a%menc%%ggnzoy le?tg linft}]g] zelszg eoP t%\le mvgn IZOR Iisea ;gllurlglli\{'y of individual
2- (4- met hmity (nouyitiplSinivitled uritia)/id mbich ke legsttood egliva [chripaund ghiartic!® isyirgseht sumpiinded by

H-benzim éjﬁlﬁﬂllréeof(alt Ma\tlét on& BERY Mt f‘e)ast one polymer, by at least one fatly alcoho! or by a mixture of

at least one fatty alcohol and at least one polymer and/or at least one sterol.
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. The acid-1abile proton punp inhibitors are chiral conpounds. The term
acid-labile proton punp inhibitor also includes the pure enanti onmeils3 HiN Hbve
acid-labile proton punp inhibitors and their mxtures in any mxing ratio
i ncl udi ng WM9P9%28298mat es. Enantionerically pure acid-1abil e pcDERYS/QIMED
inhibitors are disclosed, for exanple, in 921 08716. Esomeprazol e may be
ment i oned by way of exanple. The acid-labiTe proton punp inhibitors are
present here as such or preferably in the formof their salts with bases.
Exanpl es of salts with bases which nay be nentioned are sodi um potassium
nmagnesi u . ton
pap. ;i Efen ek e Rlcrfon b an SFRE'cEpodnd 3ok Bl gh 3 UL serPborfpoldhd
hydr at e whereidhesagid-laife agtiveseamponnghis Iserrqunerdody puixpire ahithéasbeneviterpl and labisesti s
+di scl osegpg pely mtﬁx@rﬁ?h@st édé fé/l@ Abhdidf P a mixtGe Qt%szgﬁ)@fa\(\%)alggdo?%ga? least one
PCT/ EP98107946 rticularly preferred acid-labile proton punp inhibitors
whi ch na?oﬂaerr?é‘ﬂlt"fﬁ)ﬁ Lofest¥ednt opr azol e sodi um and pant oprazol e sodi um
sesqui hydrate (= pantoprazole sodiumx 1.5 H20). The sterol is preferably a
phyt ost e r. S ntion
exanpl e gﬁée pgrlilclg1 %Q%?ﬁh% IRJEIVldLFPXIRg g%d?an?algeo%sfzhe?w%n Ogﬁca& %anbﬁupyheas Yhan
canpest efled umzﬂe@t@iyoths mm:le Isizendsyin Biee 1apge from@dinblp Seym.afatisulargpprefesably in the
chol estep&%e%g QRbgi@! . i f desired, mxtures of sterols can also be
pr esent e pol ﬁprrer IS pr ef erably a polyrrer havi ng nonaci di ¢ groups.
Pol ymers whi ch may be nentioned by way of exanple are polyvidone (e.g.
Kol | i donAtid-labae a&iive cOpdun@stinBsSEehye ui tAY bRyént dlvedlionete/impydricae taelisabae preloyimer
and pol yﬂnﬂ&nh%ﬁor ate. Cellul ose ethers such as, for exanple,
nmet hyl ce ose, ethylcellul ose (Ethocel) and hydr oxypr opyl met hyl cel | ul ose
and cellul ose esters (e.g. cellul ose acetate phthalate) may furthernore be

ment i 0nesic.du;bug%?dwn%mﬁhmwsem R ARPARTRIiSIoRFARhR $hye RERSRAtin mm%n

ty
al cohol 1 s preferably a linear, saturated or unsaturate E{I mary {1 f
havi ng 1 8hegiesent BEsiaR giegin Hﬂétc’t"?r Sresiiiadpyegip SW'%W'%’@“HQ qeﬁﬁ@tﬂ’a&}ewhof
exanpl e as arechiécydsed faradxample iy EPA-Y bosai 200 EEIA- mnssszaaaeylA mhwﬁel EP-hfo Thegbz.ed,
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of acti ve conp actrve co 'S a van ousl
1-90% | l(%%@@xm@ 5cn*mel§y!12rpym$s@meﬁwlsvl&wt1Hcm@-’-@esita?% @B¥perogniazsigh.t $- él 0re-g
pr Fsent nﬁd&ﬁd&pﬂrmaohuh?tha;ym-mumﬁ)nc&hy&hnrh)e)amb@am@atzeu@qINr\arpdmaﬁraimsz -[3ahe
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t he anput{[4oB-reatkaxppropoxy)ipmabyipyidin-2-YimethyisulfioyllofH-peyizimidazole {INNOrabeyazoleh case

of units in \/\hi ch at | east one active conpound parti cl e is present,
sur rounded b gst one fatty al cohol, referab e/g anpunt of

ctive
conmpound Fugh BrotoRePUbR, ibiteS. faLt €% Bﬁecfﬂ%tl't” %“%Et‘%ls‘ﬂ'fﬂy' @5@”@
units i n umldhzxﬂesatcydlmﬁtapyﬁdm -Gaylsulfing- -bbgaimidhzplas tor qyedin-2-yjmettstsakinyltbiencinidaded

by at ?%fes%edécf’otsleé’ m%@%@'aé%%j -A 'o%%ibg@&eﬁﬁk%r@' 4:48 BNy %y\’bé Rg%e ) o

amount o
and the A Aiexample eede-(N-isotptybly- r%lhw%m'a%ig@zwﬁulfwllWZWFY%F dWNafe"F'@Qéatzo'@ne

active CQAPOURH-methbkycd, B 8joetih@s68H,cyabtidpRIb)siaainByyiaulfinip As-beitfiddzalet Y (INN:
al cohol and_at \zast one polyner, preferably the anount of active conpound
is 10- 60 Ffﬁze imount of fatty alcohol is 10-50 % and the anount of
polymer is 10-40 % In case of units in which at |east one active conpound

particle g andQ&fﬁ@bvoto%LHuﬁ@WﬁiﬂQrsQYe éﬁraﬂ&ﬁrﬁbur@@erhfe%ﬁryacﬁi IEQI@%otorﬁﬁun{pﬂﬁ}ﬁﬁnopne
pol ymer and at one sterol) @l a@ )é tl é nt{-nl ve r.edi ent
Po' 350 SHaRgeden ey fraiengs &1 B RoE-Fe S Bip THE S bR Rar | <
2- 25 % andixing eatanmpludingafie gcenaks. EaadiRrfedcdly pure Gicid-13Hilbl pAOG2puiMD iBRIbIREHO dis-

: PCr 1 EP98I c4o7sgé,%r example, in WO 92/08716. Esomeprazole may be mentioned by way of example.

The acid-labile proton pump inhibitors are present here as such or preferably in the form of their salts
with bases. Examples of salts with bases which may be mentioned are sodium, potassium, magnesium
or calcium salts. If desired, the salts of the acid-labile proton pump inhibitors with bases can also be
present in hydrate form. Such a hydrate of the salt of an acid-labile proton pump inhibitor with a base is
disclosed, for example, in WO 91/19710.



1t i's possible for the person skilled in the art, on account of hiﬁghlﬁ
expert know edge, to select the best suited sterols, polyners and t &2002
al cohol s degendl ng on the active conpound. The individual active conmpound
units can ¥ re for exanple, by spray-congealing PCT/EP98/07946
(spraysolidi f| cati on) or preferably by sprgy-drying. Preferably
spray-drying is used for the preparation of individual active conpound
units in which the active conmpound is surrounded by a m xture of at | east
one st er Beitigwaryaprefewed acidindile projone pumsnhipitors mpiahgnan ke sneplienee afg panteprazole

sui t abl eggRlaY S I -8 s84isA! =t s ' preferably
those in which t%aggét era‘os ‘ sttﬁgtnggﬂl‘a%e? g?%%ﬁﬂg’pé p\?\ﬂﬁ@ the active
conmpound is insoluble. Sui tabI e solvents can also be solvent mxtures. If

an agl d- tzrablsde@l i@rﬁaéféxempwﬁhytoalafdpbt Q&GQSKd%IHﬂ{ytds{é%lﬁth@h ﬁHPSE krfeHiiched by way of
pyridin- azo)|

a
conpound? %/r?ﬁgegrﬁlefggﬁ ef—?' S'%gpr{}%stx&rgl f'°é{er°f' gﬂ’asé‘)?%t%f)‘ea“g%@P%Sgeé?l%(ﬁ’?e (‘?Hf%bclhlnhadt ed
hydr ocar bementiondd by Wgy ofxzamnplt @re diptdstead riabiasostend! clhderirgd, ldxtwesn bf stmasicaratso | n
particul gk prdsidiear or branched al kanes or alternatively cycl oal kanes.

Exanpl es o Ilnear al kanes are pentane, hexane and heptane. Exanples of
branched al kanes which may be mentioned are 2-nethyl pentane and
3- et hyl paspaip@er nEmranatﬁySa Pbly@¥ChdghRASSdiNMoGEs. PBlyme. iRt rh amened by

| oh d ' ] he, h h
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hydr ocar lsopplynzen had pdiyyinyl aoethley Celdosatsitherdsuch Iaarfmrmcatnalnernemwcemeomﬁhylmﬂaehe On
account Qémgueﬁ/an@hyﬁ tobyth@m\pmmse b tehsnoté @ététs&fgo%gru QEa{ét@gmﬁMe) thdy

necessary, It IS possi erson
skilled |‘H‘hf’ﬂ'§"%tp‘i meeteﬁehéf.%gr%ymt%e%tppv@ee&ﬁﬁaﬁﬁae Brﬁﬁq"éyed to sel ect
the best suited sterols, polyners and solvents. For spray-drying, the
sterol a dj Vi o) t ive
conpoun dl:l'lqstdshg apc(ah ﬁrte%Fa%l 4 e % ggrét&j (}{IL ﬁib‘nja ae??mﬁtg?yc%coﬁ& ha31h'€16 5'@ Faargc;:n
suspende@tams: E@ﬁymw'ﬁé/hlﬁ'ﬂ mam pe aeatigneH prwsy Qmﬁm§|ﬁ§%¢%dm°hph Eygely gisphal on
obt ai ned stearil fidhob RidadRE, hktufes? FAY afbN&d canANod¥ pidskhtng i s carried out in a
manner known per se. A detailed presentation of this technique is found in
K. Masters, Spray Drying Handbook, 5th edition 1991, and J. Broadhead, S.

K. Edmond hR@mmnnt (B.% by vﬁm@eqf)acfr\teecd&moaqd Drijé imgivigibalRivtveneoomatndcaitds a@raulg
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br eaki ng dovvn t1on or suspension ‘5 dried into fine
dropl ets bé(r?d“'&t’&?%@‘ Ipqst pag ﬂ@“bﬂfﬂcﬁt leapt,qng ppiymegthe ameppls alsarel apgd RIRSHAYSE are in
remai ni N@ash tese advaeddlisioRns0%. Plefersti), edmdust depiveadosgowiifis 10-80% ithecarsduneam
of gas by M L o) Lter unit and coll ected.

Possi bl e °étg§f°n§ 1gaggsa%§(rﬂe moufﬁpg{rp%[yng?llsqo BQ/r and preferably nitrogen. The
gas inlet tenperature depends on the solvent. 0 3 JUN 2001 " WD 99/ 29299

PCT/ EP98/1R ¢8¢kbof ufitsHiH whieh at &Hf{l dielacife édﬁﬁ)ohrfw&?ﬁdlé)@ présem, ﬁ{n@@r&fe&b&@meast one t
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active cd®Rfad in a solution of the sterol and the polymer in a suitable
sol vent. Preferably spray-congealing is used for the preparation of

i ndi vidual active conmpound units in which the active conpound is SU{FOU

by at | edBtca¥m¥ upits ipwhiph &b IRgst e asyivescomperny partigle E:tpr?séé‘sfurfﬁ’H%deldaﬁytay eat‘88h0|
and at | efagy aleshal mlaymm caiacﬂmm ﬁ’eférawsme aimeéurs oea@ive chraousd Isay7chnige ambuny
the fatty i f pol ynmer andl or the sterol
are di sso?fqér{g%FﬁLo‘(le5§o' @ggé“ p(%é{r?e%%saés ‘Ution. The active conpound
is then suspended in the squtlon The suspensi on obtained is then sprayed

in a sprap- cqée/@rrunnssmrvat(chcﬂmeﬁtdermvec&a;;cfuhegamt is me@nnaunmhdéﬁrwvm leagtlons e.

A detaile resentation of thi ound or. exa
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conpound, at |least one fatty alcohol or a mxture of at |east one fatty

al cohol and at | east one polynmer andl or sterol obtainable by
spr ay- contfesre plgings inawhichsgdenst oae ative memeaund PREEP I'Sepfé%ﬂ‘f'béﬂfm!mﬂ?ﬂ By A a8 96 n)
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Pr ef er abl gterol 8et0y38r%4.i cl e size is in the range from 1- 20 Nm particularly
preferably in the range from 3-15 Nm Such particle size of the active com
pound for exanple can be achieved by mlling the active conmpound in a

sw tabI e m I I The i ndi VI dual actl ve corrpound un| ts, subsequent ly al so

N 1 . o o o - M Y T Y



.0 3 JUN 2002 WD 99/29299 PCT/ EP98/ 07946 _7_ consi stency-i nproving ?ﬁgimdvEs
or auxiliaries which bring about a uniformdistribution of the acti 2002
conmpound in the supp05|tory base, can be added. The suppositories according
to the i nv®R9%2¥ont ai n the acid-1abile active conpound i n PETEREA7946
customary for the treatnment of the approprisate disorder. The suppesitories
according to the invention conprising acid-labile proton punp inhibitors
are suitable for the treatnment and prevention of all diseases for the
treatnment or prevention of which pyridin-2yl nethyl sul finyl-
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.0 3 JUN 2D02 WO 99129299 -9 Production of the preparations by spray-?rl\fi Ebﬁ
Exanpl e 1 PCTI EP98/ 07946 7.0 g of cholesterol and 5.0 g of Ethocel Ua éN !
dissolved in 100 m of dichloronmethane. 5.0 g of pantoprazol e sodi um

sesqui hydr¥Pé”4#%% suspended in the sol ution. The suspensi orPCRERB046dr i ed
in a | aboratory spray-dryer (Buchi Mni Spgay Dryer B191). Spray -
conditions: drying gas nitrogen, inlet tenperature 51 C punp output 10% A
white, free-flow ng Povvder i s obtained. Exanple 2 5.0 g of chol esterol and
5.0 g of Fraharisdeiect Pf7 herieveationsis l\asgparalio Qomprisyh &ﬂl&ﬁﬂlébl@n@tlmmpowmagleeﬂ

onepr azobge aa@n@ﬂlamr@aaroaewﬁﬁ&rb%mabne by Iﬂ%a?—@rhflhb'o@ﬂsus RsiSHHGE R SH ABbilk Jctive
I Chli

dried Dr B191
Shray cohtmeranE:e HgPRaN Y LSl f Gien g sl By o 51C punp. obt put
10% A white, free-flowi ng powder is obtained. ~xanpfe 3 5.0 g of
cho! est ebalie@fif sftaf c@ngggl%nﬁq Uoeli 98B blepbraudtf & ithall é&ge BBl lunlin whieh

di chloro ane. razol e sodi um sesqui rate are suspen

in the sﬁl%ﬂq“%m"ﬂ‘i’é“‘gﬁssﬁﬁﬁ&d% Y 3! 1895t &9e ity algoha) oabv abwarnemfw @psi&ye &tyer
(Biichi Wcoho! SRd &YedaX diRIpo§k@aand/obariayst 6débi ons: drying gas nitrogen,
inlet tenperature 52C, punp output 12J. A white, free-flow ng powder is

obt ai ned. Exanple 4 5.0 g of cholesterol and 8.0 g of polyvidone 17 PF and
2.0 g of Fet sprayxennpedliog ghedplty aliobslah fused iand, estred) thedpaymhanrandvet thaserol areldigp of

pant opr azgl,& ﬁugl‘éinqmg qgﬂdag&re% LsdliSn SHERRALEG éBurt\chEt%é?nl ée.%be%@fd J{h@e sy

suspensi on 1I_S spray orator spray-
Dryer B1899.. hSﬁﬁ'%"%‘lf‘rﬂﬂ‘%‘ﬁe@h@he'ﬁ?&/ﬁyﬁe"g%@ﬁh’rqf)'%'gen |nI et tenperature 52C
punp out put 12% A whil e, free fl ow ng powder is obtained. Exanple 5 5.0 g

of p-sit r ol (0! 17 PF an t.h |l l.ulose are
di ssol ve%ii;a 'cgepeﬁﬁngd?g(aﬁ %?8 ?hangnowo“ Ry %;&%%ﬁﬁgbeﬁgrﬁg}% gg’ jgppiae 15
sesqui hy fieund dor gxamplelnduB.diadsy, Mancwutatsomd REftedRrop Ersess{(198d).spray-dri ed
in a laboratory spray-dryer (Biichi Mni Spray Dryer B191). Spray

conditions: dr nitrogen) inlet tenperature 52C. pu out put 12% A
white. ¢ FRRndrRd o7 B Buaioras Glarsin oG R AN DBV oI o e
PCT/ EP98/066’984!@ alchbol or a mixture of at least one fatty alcohol and at least one polymer and/or sterol ob-

tainable by spray-congealing of a suspension of the acid-labile compound in a solution, if desired, of
the polymer and/or sterol in the fatty alcoho!.

The particle size of the active compound used in the spray-drying or spray-congealing process is ad-
vantageously less than 100 ym preferably less than 40 pm. Preferably, the particle size is in the range
from 1-20 pm, particularly preferably in the range from 3-15 pm. Such particle size of the active com-
pound for example can be achieved by milling the active compound in a suitable mill.

The individual active compound units, subsequently also designated as preparations, can then serve
as a base for the production of the suppositories according to the invention.

Preferred suppositories which may be mentioned in this case are those which are suitable for rectal
administration. The suppositories according to the invention are in this case prepared in a manner
known to the person skilied in the art. For example, a suitable suppository base is fused and a prepa-
ration according to the invention is suspended therein. The suspension obtained is then brought into a
form customary for suppositories. In particular, the suspension is cast to give a suppository shape suit-
able for rectal administration. Suitable suppository bases which may be mentioned are, for example,
the hard fats customarily used for the production of rectal suppositories (subsequently also dssignated
as Adeps solidus or Adeps neutralis). Hard fats are mixtures of mono-, di- and triglycerides which are
obtained by esterification of fatty acids (European Pharmacopeia, 3rd edition 1997, Deutsc’her Apo-
theker Verag Stuttgart, p. 1022; The United States Pharmacopeia, USP23, NF18). Such hard fats are
commercially available, for example, under the name Witepsol® (e.g. Witepsol® H12 or Witepsol®
W31). If desired, futher phammaceutically acceptable auxiliaries, such as, for example, stabilizers,



. The preparations obtained according to Exanples 1 io 5 have a part'ﬁleﬁl‘Zﬁﬁ
in the range 10-40 Pm By variation of the spraying conditions

possible, for exanple, to obtain larger or snaller particles. Production of
the prepar¥Pi99R¥9%y spray- congeal i np Exanple 6 100 g of cetRGT/ERIGEIME ar e
heated to 65C. 50 g of pantoprazote sodi um sesqui hydrate are slowy added.
The mixture is stirred until a honmbgeneous suspension is obt ai ned and
subsequently sprayed through a nozzle in a spray dryer. Exanple 7 80 g of
stearyl SIGISIAEY-HIRIOVING ddTeserr mpritasies whish dring @bp  Bifofrp dFOIBUUAROIRG pelve
until a edrfEdund Bl thé buppoditery®atedcarask acded.g of pant oprazol e sodi um

sesqui hydrate are added and stirred. The honbgeneous suspension is

spray-congeal ed in a spray dryer. Preparation of the sunnositories Exanple
A 194.7 @h@Suppgpjwdsst agoidinigds éhe(ilekelimn solaindiig lanidddbilalactye campodrdsed dose gusse a
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obtalned [ n@ 'S I ntroduce onbgeneous using a stirrer.
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sollduslneutralls) are fused qlve a clear mass at HC. After coollng
the masstiPNFdSee sHpposiopgs "ﬂ‘l‘%‘ﬁ&’l‘t%lf' Bre0of? &390 P PapioRiape!e sodiym sesguigydrate. The
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The suppositories comprising acid labile compounds according to the invention can also be combined
with other active compounds, either in fixed or in free combination, Fixed combination in this connec-
tion relates to an administration form wherein all active compounds are present in a single dosage unit.
Free combination in this connection relates to an administration form, wherein the active compounds
are present in separated dosage units. In connection with suppositories comprising acid-labile proton
pump inhibitors a combination with antimicrobially active compounds or NSAIDs (non steroidal anti
inflammatory drugs) may be mentioned. Particularly mention may be made of a combination with anti-
microbially active compounds which can be used in the control of Helicobacter pylori (H. pylori).

Examples of suitable antimicrobially-active ingredients (active against Helicobacter pylori) are enumer-
ated in European Patent Application EP-A-282131. These active ingredients include, for example, bis-
muth salts (such as bismuth subcitrate or bismuth subsalicylate), sulfonamides, nitrofurans (such as
nftrofurazone, nitrofurantoin or furazolidone), metronidazole, tinidazole, nimorazole or antibiotics. Ex-
amples of antibiotics which may be mentioned in this connection are, arranged according to particular
classes of active ingredient: aminoglycosides, such as gentamicin, neomycin, kanamycin, amikacin or
streptomycin; macrolides, such as erythromycin, azithromycin, clarithromycin, clindamycin or rifam-
picin; penicillins, such as penicillin G, penicillin V, ampicillin, mezlocillin or amoxicillin; polypeptides,
such as bacitracin or polymyxin; tetracyclines, such as tetracycline, chlorotetracycline, oxytetracycline,
minocycline or doxycycline; carbapenems, such as imipenem, loracarbef, meropenem or panipenem,
cephalosporins, such as cefalexin, cefoxitin, cefuroxime axetil, cefotaxime, cefpodoxime proxetil, cefa-
clor, cefadroxil or cephalothin; gyrase inhibitors, such as ciprofloxacin, norfloxacin, ofloxacin or pefiox-
acin; or other different antibiotics, such as chloramphenicol. Particularly worthy of mention in this con-
nection is also the combination of a plurality of antimicrobially-active ingredients, for example the com-
bination of a bismuth salt and/or tetracycline with metronidazole, or the combination of amoxicillin or
clarithromycin with metronidazole and amoxicillin with clarithromycin.



.192.9 g of suppository base (Adeps soliduslneutralis) are fused toégivmd%
clear mass at 40-45C. After cooling the mass to 39-40C, the prepar 02
obtained in Exanple 5 (17.1 g) is introduced honbgen eously using a
stirrer. T™EIHMPENSi on obtained is cooled to 37-38C and caRCT/EPESNTI46
suppositories of 2.1 g each. The suppositogies obtained according to
Exanples A to D in each case contain 45.6 ng of pantoprazol e sodium

sesqui hydr at e. 0 3 JUN 2002' WD 99129299 -12 Stability of the

supposi t RarliedanPEorEPHINAiTe S6thBagophedionfs al$veadipistiation @f k esotabpumimisbibitor to-
accor di bk i ARy & anfimiclonfiifiabhvBShFedtnd £l Rbmpid Gin Md SmobbRiAgS fior 4
weeks, the SUP positories were unchang e di scol oration was etec e
Supposi t Brhsal ?W/Wt@ﬁycﬂ'?féw'ﬁb'f‘?%'%ﬂ'ﬁ%ﬂ@ the sombiaationeF amedrlin o steiiheryriswed
a bl ack ghwitaoletomtiazer. after storage for 4 weeks under identical conditions.
0 3 ~uN zooz -13 What is clained is: 1. A suppository for an acid-labile
active conpound wherein the acid-labile conpound is an acid-labile proton
punp inhibitor, a salt of an acid-labile proton punp inhibitor with a base

or a hydggt ﬁe&f'ati%n %ﬁéubp&ftorﬁe@ 2RErflnd Bhb Rveios thegbﬁﬂéd ip b«bpbfte%mi% BQO»@ oese

conprising at |east one pharmaceutical auxiliary plurality of
|nd|V|du@@"&@ﬁpﬁéwéwﬁﬁﬂhﬁﬂ"Uﬁ?W@'"%ﬁé“%?%mﬂﬂ@°%dFﬂ”@ﬁ%ﬁle active compound
in each individual active conmpound unit is surrounded by a m xture of at

| east one sterol and at | east one polyner, by at |east one fatty al cohol or
by a m xture of at |east one fatty al cohol and at |east one pol yner and/or
at |l east one sterol. 2. The suppository as clained in claim1, wherein the
acid-labile active conpound in an individual active conpound unit is
surrounded by a m xture of at |east one sterol and at |east one polyner. 3.
The suppository as clainmed in claim2, wherein the amount (in % by weight)
of acid-labile active conpound in the individual active conpound unit is
from10 to 50% the anmount of sterol is from1l0 to 40% and the anount of
polymer is from1l0 to 50% 4. The suppository as clained in claiml,
wherein the acid-labile active conpound in each individual active conpound
unit is surrounded by at |east one fatty al cohol, by a mxture of at |east
one fatty al cohol and at | east one polynmer, or by a mxture of at |east one
fatty al cohol and at |east one sterol. 5. The suppository as clained in
claim4, wherein the acid-labile active conmpound in each individual active
conpound units is surrounded by at | east one fatty al cohol.



.6. The suppository as clained in claim5, wherein the amount (in % 00
wei ght) of acid-labile active conpound in each individual active co@é&HN&
unit is frgmz2 to 70% and the anount of fatty alcohol is from30 to 98% 7.
The suppos™UPP¥%E clainmed in claim4, wherein the acid-| abPFEERMQ7946
conpound i n each individual active conpound-unit is surrounded by a m xture
of at least one fatty al cohol and at | east one polyner. 8. The suppository
as claimed in claim?7, wherein the anount (in % by weight) of acid-labile
active compound in each individual active conmpound unit is from 10 to 60%

t he anourBrodictibniof theairepznations by spamdifing o 50% and the anmount of pol ynmer is
from10 to 40% 9. The suppository as claimed in claim4, wherein the
acid-labile active conpound in each individual active conpound unit is
surrounddampled ni xture of at |east one fatty al cohol and at |east one
sterol. 10. The supp05|tory as claimed in claim9, wherein the anount (in %
by wei gh of aci d- | e active co ound iin each individual active
compound R ¢ FEEREEHnS S Soce e BRotiAe 1100 B ealosaEns. 359 Hhrprepre
90% and tzhie sadinmrﬂescpﬁhydttamralh suspefidedrin &etso!dﬁG%Thlz]susﬂ'dmelos isypeyidiied in @bora-

cl ai med I{l’ygl‘)l%y Hél\]-.'r rép“eﬂebr?eg qu gﬁci)t'io\ﬁg %? wgwﬂt@g@n% Fﬂem era-

i ndi vi dual "act oun uni't sur ro re o east one
fatty al d¢RSM1°C: atlmpe%fgieﬁe%e/\mbllwé@ ﬂ%mepqueéa taigd. sterol . 12. The
suppository as clainmed in claim 11, wherein the anount (in % by weight) of
aci d- Iabléxg gpté ve conpound in each individual active compound unit is from
2 to 70% e hount of fatty al cohol is from20 to 85% the anpunt of
polymer is from2 to 25% and the anmount of sterol is from10 to 50% 03
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acid-labile proton pu bitor is pantoprazo esonepr azol e,
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claim 1, dyeeq®ichi MineSpray Orjenbid1g Sprat @AdiPorsp diyingidas thfogers ifda ténterare| 81°C;
sodi um smﬁm‘yomaég{%t,pﬁ‘%e f;l_et@‘?loglﬁﬁggﬁéetrﬁr%ta%?edc' ainmed in claiml1, wherein

the ster nber sel ect e group consi sting of chol esterol,

| anosterol, ergosterol, stigmasterol, sitosterol, brassicasterol,

canpest ergidampigiz @ m xture thereof. 16. The supposi tory as clai med in claim

1, wherein the polymer is a nmenber selected fromthe group consisting of

pol yvi done, vinyl pyrrolidone/vinyl acetate copol yner, polyvinyl acetate,
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and a m [
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the fatty al co er se gr.oup COI’ISIS ing O

al cohol , 'ﬂ%"itg'ﬁ';?Pra&‘ldB’Sh@“"h'M"ééPS?IV Dayee BHeD- %wfay %P"ﬁ’i“&?t‘%ld@“f‘ﬂﬁé? @6?96"1'8"’“ e
supposi tqreyatm seicaipomp oitputciRes. Awhite, taeneving pévedep isadbravesdiut | cal auxiliary is
hard fat. 19. The suppository as clained in claim 18, wherein the hard fat
is a nenber selected fromthe group consisting of adeps neutralis and adeps
sol i dus. B®mMPi& suppository as claimed in claim1, wherein the individual
active conpound units have a particle size |ess than 200 .mu.m 21. The
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cl ai ned idichidrernethdne. wﬂ@raépmtomszoiermidmmchesqulrwtat&/erecmﬁmdeﬁjnulm&OBItlbra\TGe aus-
particle s n':é“sﬁré]ﬁdrfeﬁ%% Igﬂo%r? s&@n%g cﬁﬁMmﬁSHv’ \Agf‘rﬁ-?e? B4 8f). éé}Qy condltlons

production 0 posi t 1 ai m 1 erein i Nngivi
active coﬁ’ﬁS‘B%Has O'HP@%‘ LG t¥ SHYE 2L |FH’N? %”tgﬂlﬁdbl’“ewgtf’pﬂﬁg f'?"ﬂ’l‘%/p?)"éfgé'

convert edtaine.o a form suitable for adm nistrati on of suppositories.
Example §

5.0 g of p-sitosterol, 8.0 g of polyvidone 17 PF and 1.0 g of ethylcellulose are dissolved in 60 ml of
dichloromethane. 5.0 g of pantoprazole sodium sesquihydrate are suspended in the solution, The sus-
pension is spray-dried in a laboratory spray-dryer (Biichi Mini Spray Dryer B191). Spray conditions:
drying gas nitrogen, inlet temperature 52°C; pump output 12%. A white, free-flowing powder is ob-
tained.



24. A process for the production of a suppository as clainmed in cla MNZ )
whi ch corrpri ses di ssolving at |east one sterol and at |east one poIQ/ PP
a suitabl e )égg suspendi ng the acid-labile proton punp inhibitor

t herein, %l ng the obtai ned suspension, introducing PAEFEPHNN46ual
active corrpound units produced into a suitqpl e suppository base, and
converting the base into a formsuitable for adm nistration of

suppositories. 25. A suppository obtainable by a process according to claim
24. 26. Ahppeagioreblained aproriiicte Fgpmeies hlodumye sippdicl sizs indhafangs14-#0 wheiym 4
whi ch CORRAASRSf 1A sprbyind €bntiliéhs| RistpssAl€ af @kardyiél 1O BbtbiRMAYd: ¥r ShAEPaMicRe. t he
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Example A

194.7 g of suppository base (Adeps solidus/neutralis) are fused to give a clear mass at 40-45°C. After
cooling the mass to 39-40°C, the preparation obtained in Example 1 (15.3 g} is introduced homogene-
ously using a stirrer. The suspension obtained is cooled to 37-38°C and cast into suppositories of 2.1 g
each,

Example B

193.8 g of suppository base (Adeps solidus/neutralis) are fused to givé a clear mass at 40-45°C. After
cooling the mass to 39-40°C, the preparation obtained in Example 3 (16.2 g) is introduced homogene-
ously using a stirrer. The suspension obtained is cooled to 37-38°C and cast into suppositories of 2.1 g
each,

Example C

192.0 g of suppository base (Adeps solidus/neutralis) are fused to give a clear mass al 40-45°C. After
cooling the mass to 39-40°C, the preparation obtained in Example 4 (18.0 g) is introduced homogene-
ously using a stirrer. The suspension obtained is cooled to 37-38°C and cast into suppositories of 2.1 g
each.
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Samples of the suppositories obtained according to Examples A, B, C and D were stored at 30°C. After
storage for 4 weeks, the suppositories were unchanged. No discoloration was detected. Suppositories

in which the active compound was incorporated directly showed a black discoloration after storage for
4 weeks under identical conditions.
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plurahty of individual active compound units, wherein the acid- lab11e active compound in each individual
active compound unit is surrounded by a mixture of at least one sterol and at least one polymer, by at least
one fatty alcohol or by a mixture of at least one fatty alcohol and at least one polymer and/or at least one
sterol.

2. The suppository as claimed in claim 1, wherein the acid-labile active compound in an individual active
compound unit is surrounded by a mixture of at least one sterol and at least one polymer.

3. The suppository as claimed in claim 2, wherein the amount (in % by weight) of acid-labile active
compound in the individual active compound unit is from 10 to 50%, the amount of sterol is from 10 to
40% and the amount of polymer is from 10 to 50%.

4. The suppository as claimed in claim 1, wherein the acid-labile active compound in each individual
active compound unit is surrounded by at least one fatty alcohol, by a mixture of at least one fatty alcohol
and at least one polymer, or by a mixture of at least one fatty alcohol and at least one sterol.

5. The suppository as claimed in claim 4, wherein the acid-labile active compound in each individual
active compound units is surrounded by at least one fatty alcohol.

6. The suppository as claimed in claim 5, wherein the amount (in % by weight) of acid-labile active
compound in each individual active compound unit is from 2 to 70% and the amount of fatty alcohol is
from 30 to 98%.

7. The suppository as claimed in claim 4, wherein the acid-labile active compound in each individual
active compound unit is surrounded by a mixture of at least one fatty alcohol and at least one polymer.

8. The suppository as claimed in claim 7, wherein the amount (in % by weight) of acid-labile active
compound in each individual active compound unit is from 10 to 60%, the amount of fatty alcohol is from
10 to 50% and the amount of polymer is from 10 to 40%.

9. The suppository as claimed in claim 4, wherein the acid-labile active compound in each individual
active compound unit is surrounded by a mixture of at least one fatty alcohol and at least one sterol.

10. The suppository as claimed in claim 9, wherein the amount (in % by weight) of acid-labile active
compound in each individual active compound unit is from 2 to 70%, the amount of fatty alcohol is from
20 to 90% and the amount of sterol is from 8 to 50%.

11. The suppository as claimed in claim 1, wherein the acid-labile active compound in each individual
active compound unit is surrounded by a mixture of at least one fatty alcohol, at least one polymer and at
least one sterol.

12. The suppository as claimed in claim 11, wherein the amount (in % by weight) of acid-labile active
compound in each individual active compound unit is from 2 to 70%, the amount of fatty alcohol is from
20 to 85%, the amount of polymer is from 2 to 25% and the amount of sterol is from 10 to 50%.
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10° 9 meprazole, omeprazole, lansoprazole or rabeprazole.

14. The suppository as claimed in claim 1, wherein the acid-labile proton pump inhibitor is pantoprazole
sodium sesquihydrate.

15. The suppository as claimed in claim 1, wherein the sterol is a member selected from the group
consisting of cholesterol, lanosterol, ergosterol, stigmasterol, sitosterol, brassicasterol, campesterol and a
mixture thereof.

16. The suppository as claimed in claim 1, wherein the polymer is a member selected from the group
consisting of polyvidone, vinylpyrrolidone/vinyl acetate copolymer, polyvinyl acetate, methylcellulose,
ethylcellulose, hydroxypropylcellulose, cellulose ester and a mixture thereof.

17. The suppository as claimed in claim 1, wherein the fatty alcohol is a member selected from the group
consisting of cetyl alcohol, myristyl alcohol, stearyl alcohol and a mixture thereof.

18. The suppository as claimed in claim 1, wherein the pharmaceutical auxiliary is hard fat.
19. The suppository as claimed in claim 18, wherein the hard fat is a member selected from the group
consisting of adeps neutralis and adeps solidus.

20. The suppository as claimed in claim 1, wherein the individual active compound units have a particle
size less than 200 .mu.m.

21. The suppository as claimed in claim 1, wherein the individual active compound units have a particle
size less than 100 .mu.m.

22. The suppository as claimed in claim 1, wherein the individual active compound units have a particle
size in the range from 4-20 .mu.m.

23. A process for the production of a suppository as claimed in claim 1, wherein individual active
compound units are introduced into a suitable suppository base and converted into a form suitable for
administration of suppositories.

24. A process for the production of a suppository as claimed in claim 2, which comprises dissolving at
least one sterol and at least one polymer in a suitable solvent, suspending the acid-labile proton pump
inhibitor therein, spray-drying the obtained suspension, introducing the individual active compound units
produced into a suitable suppository base, and converting the base into a form suitable for administration
of suppositories.

25. A suppository obtainable by a process according to claim 24.

26. A process for the production of a suppository as claimed in claim 4 which comprises a) fusing the
fatty alcohol and optionally dissolving the polymer and/or the sterol, b) suspending the acid-labile active
compound therein, ¢) spray-congealing the obtained suspension, d) introducing the individual active
compound units produced into a suitable suppository base, and €) converting the base into a form suitable
for administration of suppositories.
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c.(l: H8%d proton pump inhibitor in a solution of
29. A suppository comprising an acid-labile proton pump inhibitor and

a) at least one fatty alcohol obtainable by spray congealing a suspension of the acid-labile compound in
the fatty alcohol, or

b) a mixture of at least one fatty alcohol and at least one polymer obtainable by spray congealing a
suspension of the acid-labile compound in a solution of the polymer in the fatty alcohol, or

¢) a mixture of at least one fatty alcohol and at least one sterol obtainable by spray congealing a
suspension of the acid-labile compound in a solution of the sterol in the fatty alcohol, or

d) a mixture of at least one fatty alcohol, at least one polymer and at least one sterol obtainable by spray
congealing a suspension of the acid-labile compound in a solution of the polymer and sterol in the fatty
alcohol.



