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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "|F REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related app|ications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsContro|, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "|F REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SeIectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SeIectUSA, our nation works to

promote and facilitate business investment. SeIectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,

and regions competing for global investment; and counsels U.S. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.Se|ectUSA.gov or call
+1-202-482-6800.
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lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
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Kochsalziiésamg {GB Gcw.~% Natriumcialodd in Wasscr}
aufweist.

In eirmr deratiigezsx Nancmnuision wirci dear hydruplzlobe
Wirkstofir‘ (ficicsporin ii: den winzigcn fiiigen Tréjpfcllen gm
E-€531, dis: wicdarum in der wéissrigen Phase: dispcrgicrt sizxd.
Semi’: ist der ‘W"iris:s1£3§T Ciciospeaiza optinaal verteili. Be? ei~
fifflf Agwgzliizmi :1 in stark wassexiaaiiigen
kssnn $20 cine besorsdczs gme: Vcrieiitsrsgg Von Cicloasporin and
1cine opiimalc H-Virksiafiaufzzalxnic crmichi. wcrdan.

S0 zcigm sich in eincr fiber sechs I1/Iosmte anciaucmden
Smdic: in deg‘ Univ-:‘.1'si:i§Iskii:1iE4 Tiibitagen, dafi die: Verwen»
dung einer erfindungsgaméifien Namxemasisian sowohi. im
Bcrcich tics Ezochczzxpfindiichcn A-agcss; ais auch im Hawt.bc—
wish =;‘.i1'£&‘3 gegetaflber Eaerkéflmrniicbcn Thcrrapiefomien we-
.:'::zI‘;ir:h verhesserie Wiricsanaiceit and VerL:'é“igiichk;eiE acui-
weisi. 135625 isi var afl-zsm darzuf ;:uriEc:1s:zL1§':_‘1i1rea1, {iafi am’-
grunci deer mm-en Eiaxreichungsfomz auf die Verweznciurig
physiolcagiscsii Esedegaklicher E‘-saw. unvc-rtriégiicher Lfss:ungs-
miti-BE voilstiizidig verzichiet warden kazm, aims: cieaifi siadiirch
die. Wirkzmg udur Au§'naEm::: van {3is:J.<.1s;r::xrin an den b::1r::§~
fancies Kérmflaiien bceiramicfaiigi wird.

‘Die tier Erfimfiurzg zugrundeiiegesnde Aufgaba wixd somii.
voilkommen geifisi.

in ::im::' vor:-s':1£aaflr:s3 Ausgesstaimzag waisi. die Nan0(:mui—
Sign ’i‘r&‘s;:3fc§3engrfiiBe:n V051 kieiner Ei1S emra 561} 11:31 am".

Diese Mafinahxma hm deer: Voraaii, daifi tier Wrkstafi Ciw

cziosporin bflsondtzrs gut dispergiezi wirsi Lind 55:31:: dzssnis <;}p~
eimisl sauf GE§V€:5JEt0bEE'fl§C1'IB21 vermiit um} Ebigiich auc:E1 be-~
sanders gut. in das Gewebe aufgenommere wird,

Ia’: cine: i':~e.s0nders verieiihaften Ausgesiaiixang waist das
Ar9:n¢:imit1e!. einen Gehaii an zzamindesz. eimsr: Pimsgsholipizi
auf.

{Inter Phospholipiden verstaili man aim.-. {_{rug2p~e v-an Li-
pitfian, die Deariva¥e ¢:m‘wede1' Von Giyceeriax ociar von dem
kompiszxen Pdkoéml Sphizagosin sind. P§3>'.)sp§1£)lipide e:mhaI:-
im im Aiilgcmcincn zwei Feiisfitamn, die: den h}'L’iEG[J1‘:Ob€:i’:
Besizsndieii dens Ffizosphokipids bilden, and aim: sogensarmtc:

0443

V.,-



0444
EROCIQ: -<UE

3538 30 655 A1
3

gmiare Kc-pfgmgmpe, die aus cinem fiber aim Ph0spE1odir:s1er~
gruppe gehvundan-an A1ko}mE bestem. Burch. i.i€S2€’ Struksur
sin-ti (ii:-3 Pimsphcnliyaizie ampiiiphil, {§. £1. sic enihahen smrwrshl
éaydrophobe ais such iayeiropfsiic €.:‘a'upp:2n. Dadurch asind sis.
Emsondears gm als Eznufigaioren V011 hys.imp'n<3ben Sioifen. in
wiifiiigen Phsassan einszetzbat.

Die Vrzrwezrsdung van PE”3K)SpE’\€3§i§3id6.[1 in dam erf1r;dr:ng5-
gemiifi.-‘:5 A1'z.naimiHcE hm‘. den Vorieii, daifi Phospiioiignidc
Besiancileiivs zsflcr Zciizneanbramin sind and somii. cine. he.»

sanders hehc ;ahy'sics§<>gis;r:h&: V .:'is'§ig§ichkeii aufwsrésm. Da~
dutch is! £132; Ar.aneiznEueE zmch an bcsonders sensibien Q3’-

gancan, wie bspw. dam zmsrzschiicfizen Ange, vsinseiziaar.
In einssr weiimssn vorxeiihzxfagan Auszgeasstaaitung is: data‘

Phospholipid Leciihirz.
Leciihin Gdfif Pixosphatidgilchcsiiira is: esines dear sum weeke-

stcm vcrbreiirzirzn Membraniipide dag Msarsschan. Van dci‘
WE-ii} is? dam Lecithin ‘iinizccienklicbicaii ais LeE;e§1smi£tei

zuarkaixni wcrderz, as wmden kein-I: Kill-‘sVa3r:e {Acccptabic
Daaiij; Intake) zuericanm. Lcciihin entspzichz fame: den Norr
men dear US~ameri1<:am's;cE:er: Befiafirde FDA 11:16. Emsitzi den

{_?RAS-.‘eC'1.ataas (('_§ener;a§i},r I-iecogzzized As: Safb, {3}'<'I'?. Hr.
i82.M{}{1;’I34.14C}0)-.

In R-.ti.emuE.sic-nan fiir dis parenicraisa Emiihmng wird Lea-
ciihira in Kliniksn in gmflem Uarafang cingesctzi.

Lecithin isi scsmie aim basezmdsrs gm vetiréigiichrsr Emab
333.01‘, rim’ aufgmnd seinm: Varkommens; in menschiichen
Zeiierz Ghazciiiax Bcasiancizeii fies: menschlichen Ktirpetrs Lind
iiamii gesusidheiflich unbszdcnklich Est. A15 iimuigamr van
(ficiosporin ist es aufgrund sczirsea‘ stark mazpixiphiirsn Ein~
gensch;:fi.e:.n iaesotasiers: gm geeignai.

In cinetr wait-Eran .A:::sga:s£e.1iung tier Eriindung iii:-gt dc:
Gehait. an PE1-osphtziipisi im Brzrcich Von (21.1 his Sew.-%,
vorzugswcise im Bcmi-zzh van 1 his 10 (Sew.-v%.

Hierbci is: vemiiiha 1, £1.38 diess Komceniraiitanen ems hen

sanders faint: Emulgimang ties; Ciclasporirasz in einer wfifiriu
gem Liistzrsg eriatzhcn.

in aims‘ weit-231:1 A:3sgcsa.aJiun,g waist die: Namscmuisign
eizmn §.'§~e.h:-"alt. an '}"riacyEgiyceri(E:3a1, bsaverzugi mitteikaitigcn
'i‘ria::yigiycc:idcra auf.

'3‘:'iac_v1giyc-trisic sirad ILCl.\£Ta§fl Lipids, bani. dcrscn Pc.t€s%iu-
r-3:: iifser Esierbirsdungezz an amen Glyceriraresi geivundezz
Sinai. Bic i~';é'mnc:1 K1111», xniiteb ode: langétrciiig
seirs, sic iaiinnsn gesfiiiigt oder Ltngesfiiiigt vmiieggen. '§‘ria~
cyiglycczridc sited siatisg Ezydrophobc Stoffc and -riicx-nus: B.
ais Energiaspaicher im Kéirpféj W0 sis: in den Fetszeiien ab-
geiagari warden.

Die Vcrw::r:dLang mm Trieaczylglywritissn, insbmzondeiee
miztcikmtigsn Eiiacyrfigiycexiden hat den Var:-eii, daB Cfilflfifi
pmbiarzaias in Arzrseizniiteiquaiiifii serhiiiiiich und mm 1315»
ssungbziragen ties Ciciosporit": in cigar Nanocmuision beami-
den: gut gsavsigtaet sind.

Dias gifii V231’ aiiem dams, warm dc: Gahait an Triacyigiy
szariden in: Berssich mm EC big 40 Gr:w.—%, bevorzugs im Bet-
reich van 2% his 30 (3ew.~% voriictgz.

En einar izesonders vc3rts~.=iEi1a§'£:':n Ausgesiaiiung ling: {Eur
Gasamtgchalt an Lipicéan in: Berecich VCEE3 E his ii} (Sew.-%,
bevorzugi im Bernie}: var: EC! his 38 Gew.--%.

Dabci umfaiit der Gcsami.ge:h:ai.t an Lipician sowchl min
lwsirrsphoixcxa Lipid-*3. wit‘. Tsiacyigiycafidc ais smciz amg3i1i~
phiie Phosepiwlipide win: bspw. Lacithia.

Diese ‘M3.-’5r:2a'nme hat den: Vmteil, daB bei einem ming-
lichsz. efiizienien Eznuigieresn des hyd1'ophr3ben W”1rksl<.w1°§s;
Ciciospofin gisichzeaiiig sine Anwcnziung an hydrophiien
Qbarfilicheir mud aim: gum Wir}sst0§’f:n,-fnaixme méigiich £31,

In einer wsaiecren Aaasgessztssltuag afar E:-finduzag liege tier
Uehaii an Cicluspsrin Em Bereich var; 9,1 his 10 G:“:w.~%.
have-r':,ug=.i1:1Bemi=:h van 1 his 3 €_§cww—‘}€;.

Hisarb-Ei ist vcaxieiihafi, dafi «zine guts zimrapeutisciie Wiri<—

___‘- 9131 0€':55A1__5__.\

U!

ES

4

samk éii van Ciciosporin mzieli wircif
in miner bescmaiers vor'£ei§l29.f‘a::n Ausgesialiursg waist cizss

Arzzxeittaittei 3 Gc\,v.-‘C"Ev ificiosporiaa, 5 (3ew.—% §_.e::ithi:*.,
23 (3=:w.—% zzaiimlkeuige. 'i‘riacyEgi}/ceride Land 70 {iraw.~‘-ii:
pitysiciogisciae }¥'Zochsa{::16sur:g so-wit: ggf. sir: physicis-
gisch vszrtréigfiicms Kcnservierungsmitzei am’.

Es hm. sich néinulich in nine: hiiinischem Saudis mi:

crfindzmgsgemfifscn Armeimirieé Exerazzsgasieilt, sia£3 mil
dieser Zusasnraxmsetzung aim besondcrs gaxia Vertr':ig1icE~
kaii bci 0pIimaE€;‘.1' Vsfiriisieffaufzaai-::1'.e in den Kéfirpsr e.rre.icht.
wirci.

{Ear Zuxaiz c‘.im:s EC::nscrvic£ung$311mr::}s isi rsclwmaciig,
wmn d.=::s Atzmeimiitei fiir Eiingere Zeitsgpsxranan auibewzahri
warden sail. Es: versieéxi szich, Konservieriangstsaiiiei bei
alien Visrsabraichxsngsfomzen des s.r§imiungsgemii3cn Arzw
as:imii.ze.is emhaiien sein 1-zéiranen.

In einer’ wcimmn Ausqasiaiixxrzg Bag: (333 crfmdungsge.»
zrsiifi-:3 Arzx~.e-Emilie} mi! physiofiogisch vcrtriigiiciaan .:..éi;_a_er—
stefz"-ma zum AufI1'a_f,s:1 auf die Haw vcrmischt var.

Imrarzigc. '1‘r§gersmf'fe K6911-:21 bspw. Cmmes, Gale 0-312.1’
Saiben mil ties: ';'1E.wlici':rsn Eastatzdtaii-en seisz.

Hi erbei isi var: Vorzeii, dab’ bei der Verwendung deg‘ erfim
cixjngsgiexzxéiiiaen Nana:-;amuis‘:<::3 zanf tier E-iaui <1-(‘lee-r sine:
Schleimhaut die Verieiiung sowiea das Zur-'.i::k'nait::.:3 auf cigar
Haui, v=3r'i3:3sser1.wird.

Darijimr hinzaus wird dis: Aslwentiung titre Anneizniiiels
:‘Ei1':§en Patixzmen criaichiart.

In ciucr w'::it::mz3 Ausgestaliung waist das Arzncimiiici
viskesiiiiiserhiiixmzdc Zusémx: am”.

D~:‘.rar'i.ige '.?.us:i>2e?.<2 kfinzxcn bspw. ?lcE§\i§0sr:(ie;'Eva£c, Paig-
acryla 5 min: azniere pbysiologiscix vertrfigiicile I’oiymE:r<»:
sein.

Hierhei is: war: Vorieii, 6:3.-'3 der Verbleiia ii-BS Wirkstoifs
ilickazspmin an dean 0:1, w<:- er wirfiten sc-E1, vesrléingera wird.

Die Eriintiimg Eseiri ffi. auch die Vcrwtzndung eincs Aramai-
mittais mi: eincm Gehaia an ificmspzzrizz in einer 2:=.:r Kc-pi~
Schcn Anwendzmg gsaesigneten Gaieuéi-1 ms’ Beshandlaxng Von
E-Iauikrisnishsiten.

B61 in der Hauiklinik dar Univmsiiéisiciiniiaz Tfibingan
dumhgcfiifimen Vcrsuchcn wurdc nfzimlit:E'§ crstmais die !.0§;i-
sche Asawenciung Von Ciciosparin 2131' Bchaxidiung V01‘!
Hautkrarzkeiiszs unaezsuctai. Dabai sieilia sich hmaus, dafi

cisurch die ECi§)iSL‘,l‘.I3 Wrahmiuizuzzg var: Ciclospcriza .ge.gcrL—
ijbcr den iibiichcrwcisc vcrwcnéctcn 'Fhcrapic:1, insbcson»
dare tier Verafiareichamg van iforaisorsprfipawaie-:3, cine iihcrv
iagene ihempeutiscixe Wirkung be‘; gieichzeseitiger guts: Ver-
lriigiichkssii ttmittli wirsi.

D3 Citzlosptarirz hishesr mzr gysteemisciz amgewende: wurcie,
kam die: Behandlzang Von geswékmlichcsn ioksai begrenzien
Hau£kx'ankhe.iien aisfgmnd day schwcren Ncbenwirémngesn
-ttirwr S3F5Lt:£lLi5§.‘-Elm‘. Anwcndazng nidai. in B<:u'a<:?a'L. Bczi dttr
systernischen Verabraichung kommi cs aufgrund dc: im~
munsupprimierendera ‘éflrficung aim: ificiozzporins r;3§mEir:§1 211
refiner‘ eriziflszen A1}F€iE_iig§§t‘.§I gages Infci-zziorami jeglicher Au.
Diesc Nr:.bcnwirkungen wurde.n bisher nu: bei sclnvcnm,
szanst rsicixt behandeihamra Krsnkkzeiten in Kauf gctzexrzmen.

Gezlvsnikaan, die bsi eitzaar erfindusagsgemiiiien Verwendung
in Befirachi. kommszn, umfsasszetz 21.23. die Fci-txmaiienmg ah;
{3x'e1m:s, Gale, Saiben cadet web in Form van 1.ip<ss<:z11en
odes’ Mikroenaulsiozaexl.

Befioaaticrs bcwoarz-zugi, isi.jer.‘.och die Verwenduxag ‘JOB Ci-
ciasp‘ in Form e.inerNzss1oa:zmisio:3, Wit‘. sic ‘WBiEC‘.i' oben
‘naschziehen wurdrs.

Hierbei isi. xrortsiihafi. dafl szich der ‘WE::}«:sLcrE¥ ificlospoz-En
hai sainer Vembreiczéwng 315: Nzmoetsmisiam in der aiaeren
Hatitscilicim dcr Homschi-chi. 3I11"I3i(.‘§'1€:i'L Dadurcin wirzri

§JE‘.5(.‘.'l'EfiBE‘.‘s iangcr ’s‘\’ia'kstaffverE3iei%s in diaszen E-ianihezsérken
erreicifi, was erwiinsciit ist, da bei den meisian Haui§;rar;k-
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imitazz die Qharsirsn Haastcellsciiicixien hefalicn sirzd.

In einer bescnciers vnfieiihafien Ausgestaltuug wird dazs
strfindungsgaesnflfie Arzmaimiiiesi im Bamich ties‘ Mumi~
sch]_ei.rnhaui. undioder dear Schizeizxihfiuzc C’-as Gesniiaibssrciuiss
verwendez.

Em Berr.*.ici‘: a‘i::ser stark wasse;'hai£igr::1 Oberfiificfizen isi
ems. rasche Aufmahnxt: dz-as hyiiropiménen ‘Wir}«;s§.<‘:Efs min»
genci eribrderiicix, dz: at an tiiescra Kléixpcroberfifichera ni-chi
anhafiai umi v-or ailsam in: Mundbareich durcil Speichei
escixneii weggespiiii wind. Bis. srfimxiungsgzarndfie Nan-ucmu‘:~
sion sargz‘ ciabci Eiir dic Aniage:r=.:rag Von Ciciaaporiz} 21!‘: die
Sclalsaixniaéiuiva mad ffirden semi: sin: scimeile. Ami‘:-1a£m:::.

In gainer‘ ‘t.«wsiI.cr=3r: vericiihaficn Ausgasiaitung wérci das
Ar'zn=3§miiEr:i 2133' Eehmdiazng vcm Lichen ruher eingesrsizi.

Dies: Kraniiheia is! sehr xrcrizraiieie eniziindiicixe Er-

iirankuxzg cierifiamt a.:11<E.‘~;‘ch1ci::1hauL( die auch .315 3i1&inpap':1-
iéfises Exam Ehesm mic: Fiecmae bezaiszhnet wird‘

Zur Beharaditang dimer I-Iaxaakmnkhesit wuzflesz bisimr Ee~
diglich Efichiiikaxren mii Vfitzsznitt 2“;-Siizzre {ind anscifiie.i3.encie
Eyémcoriisnnbehandiung ode: Bclaanflung mil. arscisrcn
Cos'Lisonpz'E'§pasz“m:.:1 rzingcszsizi. Em Gcminalbcr-Bich wares: saur
Bfzhandhsng van Lichen rteber higher sagas‘ operazive }.€i::-
griffe erforéarlickx. die. dutch die mpische Anwanclamg Von
Cialosporizx nun umerbicsibcrg isérasaen.

Eta sine: weisererz Ausgestaitung wire} (iris erfirzdungsgc-:»
mififie Ar‘/.n-:*.Era35E.£.el mar E-Eehasa-xféung van Neumdesrmfiais aim
gasetzfi,

Bssi eirsem Vsrglesich tier €_3ic1<?szpc3rin»Anwcndung und dc:
iaishzar ='.':bI.ich:*:n Hydmcoriisonanwexadung kcmnierz vezarbrs-5;-
srzme TEE-.":rapiee:'fO3ga mi: Ciclosparin be? (Ear Eiehantiiursg
Von Neurodsrmiiis; irwbaciaics. warden.

In t‘.irss:‘.r wtsitsmn vormiiizafmz Ausgaataltung wird d.-as ear-
Einduxlgsgeamifie Armxeiaxmitaei zur Beizmadiung vsm Neuro-
dennitiz; Em Berezich ti-as Auges verwend ..

I-Eiarbai is; vo eilhaft, cfiafi ilicicsspczrinv ixasimsa-rsdcm
wean as in Form eimar erfiratftungsgexnéflan Namcnxxsisioxz
vcriiegi, Reine .Re.izungen iii: Aug: ads: in den Bes'c§chen
um das Ange hewm he:rve)r.mfL wubei as gieichzszitig gut
aufgemamman wird, and da.-3 :25 hash ei1“1zienLgegc::1\E’eurc>-
dcmiitisicn im Augcnizarcich wirict, win‘. in an éc.1'AugcrsE:li~
nil: dcr Univwsitétsficiinik Tiibingen durcfizgefiihrien Ver:su~
Chftfi mi: Psztissnten rzachgewiesen warden: Eiflzlzliffi.

Die. Erflntriuaxg twetxiffi auch dis Vemenduzxg aims Amusi-
miticls znii cimsm Gchaii. an Ciciosperln miner zasr lopi~
screen Anwenduxzg geseigtaesien ihlenik zur Bciasmtziiamg V01‘:
Aliergiesa.

En eirzar are dc: Azagcnkijnik deg" Unixwséiiilskliaxiia Ts'.ihi:s—
gen durchgafilihnen Sitadie zeigae sick niimiich, r:la.='3 Cici
sporin bci mpischer Anwendung therapeutiscia ho::hwirk-
sam gsagrm Ailergien cingesztsizi wemien §£ER'l1'i. Ciclospofin
karm tiahci in z+i[::.n my topischezz '\«’::raL11'¢:ic:Emng gcaigneian
Galenikcn eiragesetzi warden. Besonriers bavorzugt Est -riabai
sine Darreichung 31$ Nainoemuision, wire sic ohen niiher ba-
escfixrieben wurde.

Inshasonderszw bci miner Varabreichung van Cicfiosporir: 2:35
Nana-emauision zasr Bekfixsepfung van Aliergicn Em .f'§.ug.:‘.r:be—
reich Em-mater: hervorrag-ands ’I’fzera_p-ieasarfoigc mrzizalt war-
dam

In ainer \>.‘(’:iY.{?.l\3$'El voneiiixaftan Ausgcskaimng wird sias er»
fisidungsgeméifie Ar2m:im§u.eE Lilli‘ pro_;:l~.yE23kii2ss:h=:an Lunti!
Oder me;-apeutisclzmn Bisixandiurxg dcs Augezs verwcnc§ei.,

Eisasa iherapeuiischaa Bushaancilung fies nxanschlichen Auges
:ni=.,CE<:{:J:sp0rin izst. 2.. B. kei Herrihaui.—'3Cransp§an1at§mmn zur
Vsarhindsrung Von Abszofitangsrazzktisncn erfnrderiiciz.

Bevi Venvesndzang van Cialosporin ais Nanocnxuision
vcrt:“:Elt sich dcr ilydrogoixoixa Wiriasmff basuzxdc-rs gut fiber
data gesamien Augapfci, so (135 aufgmslai dcr -grofiera Ree»
sorpiionsfiécize cine cpiimaia Wiricsioifaufnahma gegeben
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ist. Die Narsczemalsia-n vermiii. sich ziuflcrdezn in: Kammer-

wasser seifizszw, das auch die Linszz uszfi die Homhau: uxzxspfiit.
Ba (ins E.a1muerwas:es:r Eur can ailc vier Smaxden a::sge-
ia-.1.::f1i wirti. kann Cisclosporin bcsorxrimzs dau-erhafi zaufciie
mm dam Kamsxzenvasscr bs.mei2:.ie:1 Augenbereiahe sainwir-
ken. 30 {man dag Risiko V011 G£:wvs.bcahs:,af$a:ngen im Be-
reich fies Auges :=iche:r vennirid-an warden.

in kiirxisclam ‘srbrsucluetz, 1-sssi sienen die Verwendung dcs
erfifi:iur1g:3gem£"iF3Bn .I\.r2:neimiti.e:Es am huge. get-asiei wurde,
kam :32; in keinezn -einzégen Fsaii 25.: Sclzbceizxtriiciviguragen
c-<§v.=.r eaincr Versiopfung CEESE’ Scilieanxxi-Kaniiiss, die dam Ah-
fiiseiisra der TI‘i§l"3éflfi§§SSigk€::ii in die Nase siiarmn. i)an'.'sbs3r
himms wurders Reina Schaxnersafiiile beaitmchiei.

En ainer besonders vorieilfzamn Au:sge2st.3J.tung wird dens:
crfimiungsgemiifie Arziaeirzaitsei aux Verixinrirzrung VOE1 Ab-
siofiuragsrcakaioszen rzach ’1‘ra.-15.133 iaticmen, vorzugswcisc
Em Efltfiifih xies Aasgem verwesaziei.

1'-Iir:*.rbr:.i is: bspw. an die bereiss sarwiihmrm Homh;su£~
Transpianisaiicnran ode: Transpiamalioraen antlers: Bc«siand~
tciie dc.-s Augcs, jeeaioch an-ch an HaLuE—'3Cmt:spia:zLatiomen zu
desniacn.

D3 dc: "a‘v’iri»:s1off mm dircia am Zieéuri aufgeiragsn wear-
den Kant) Lind dos”: aucfa gun aufgenemnzen wini. karm G35
Cictiosporin am im Vergkeiszh zur seyszteméschen Anwcndung
geringen :“\l'e’bsenv<.:irkung$u efiiziene iherapeuiisch wirkezz.

In einerrx V1:ri*‘a§zr<:ra sax.-r iéiashereitazn» dies: esrfiimi-an «swttmiér =E 5

£811 Arzzrzeimittssés warden die folgeméen gmndsémicfixen
Scimtia durchgafiihrar

as) Txisen Von Céciospnzéal in eérzer fiiigen Phssse;
ix} Hinzufiigen aisles Arizeiis einer wéfiérigen Phase;
9:} Riihrem;
(J) Hizazufiigazm fies verblsibencian Kmtesils detr wéiBri-
gm Phascs;
0) Bchararieisa xi-es {fies ischs: mi: Uiiraschall; maid
E} SEcri1E§1°.ricrcn.

Hiarbei isf. van Vcsfittil, dafi aim r:rfindL1ngsge:m%§J3e N3-
noemutsicm mix Ciciosporin in Eairas-:11‘: zijgigen Verfahreri
aims. Lcchnischcn Aufwand hcrgcslelli warden kanrs.

Die fjlige Phase kama dabci 2. B. '}‘r'iac},rigE},*L=2:-:z’icie mad Le-
cithin, die w'2ifi:ig£. M1359 p§1ysEo3ogiscEae Kor.*.}3s;aiz1:'isung
Oder Wasser eniixaitezz. Das Léisaen €155 {Ticlospmins in
Schriit 3') zrowic. das Fifihrcn in Schritt c) ksann 2.. B. dutch auf
einam Magnerriihrer ader mil einam Fiiigakiihrcr dumi1ge-
fiiim wmaclen. Es versmfai. zsich. (E2333 (1:35 strfimiungfigemfifie
Vcsrfahrezx umar sissrifiesn }3::ciingu.ng::n iiisrchgxzfiiixri wssrdssza
mufi, wobei zwischen dam sainzzelrsen assfgafiihnen Salarittezz
jeweiis Si,erElf“3J&raii0ns5chrittc zwiscilengeschaltrifi. wardezz
ivciirmen. ~

Die Uiimschafibchandiung Liizsni dsr Dispersitzn tier (‘iii-
gen Pixzxse in 69.1‘ wéifirigcrz 3931336, w-ebci die ’E‘riipfc:haen_g,r€i-
Bar: in der csltstcheizdera Suspensiosz dumb (flies Bauer :52: U1-
Erasclialibehaaadiung and die 1',-aissiung beszimmt 'wirci.

Es v43:':s:.cE‘;£ sis.‘-E1, dafl die vorrsieixesid genannzcn and die
aaacksszeiuend ncsrrh an eriéiuiesmdxzn Mexicmaie nicht mar in

den angvsgcbsnen Kcrxzzbitaatitmen, smxitarn rauch in anderen
Kotxminaiicnan other in Aileirzsiciiung cirasr:I.zbar' sired, oime
den Ralmaean dear vcrlicgcncien Erfindung 31: \*e.riasss<::a.

Wetitem 1\/Iesicmair: Lmd Vcmeiie der Erfindung eergehen
said: ans den nacixfolgeradcn Ausfi.ihrung5:be§spiaEer:.

Basispicl 1

Hersaseiiasng -aim? Cic:§osp0rin—Nanmmu1sioz1

Es win? cine Cic10spm"i1'1—Nanoemulsins E1-:‘.rg€33si.eTCii1 disc
was 2(}ev;.—% {Ii-slospcrin, 23 (kw.-% (ileum neutraia
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DAB. 5 Gew.-% E_.e<:iihin und "I0 (§cw.~'% {§,9%iger N:3iri--
:s:31cE';iorir}E<‘jsu-:3g br::m:hE.. Dias fertigc Etssuisim is: :2. :2. mar
‘«'erw:‘.mi:mg ais Augcntropfcsn gecignet.

Izaixaltasioflc ursci Elm: Bsamgsquailtzr-.:
Ciclixsparinc §*‘i:'ma Sy‘IiOChC..l1“:, I~IaEIxbLtrg;
Oltaxm r3suL~aEe DAB {I\.flGLYKDL}: Firma Henkai, Diis~

saidori;
Lcciilain (30 Gcw,«-“?7(: Plmspixatidyichoiin): Firms: Lipeici.

Lu-tiwigshafvm;
Nauiumchlorid, 9,9 {_§avv'.~%: Firma Brawn, Meisungen.
NE: varweridsien Hiifsmitici, bspw, Ecchergliéser, Riih«

rer, Fiitcr, usw. we:-den bci 1219C fiér 15 Mirauten {sang daxrciz
.l\UI¥£3ki2svier-:'.n sietéiisziert.

Zuniichsi wi (i£i$:.:'iipOpi1ii:‘i Wirksioff Cicisspozin magazin-
men mil deem "Lecithin Oi:s'urIu1c:3tz':>.ir: gsléfist.

Dazu wcydaan in air: szeriies Beclacrgias 5 3; Leciahirs, 2 g
Ciclosprnrigz Lmci ml flieursz neutraiss vsingrsfiiilt um-xi mi: ei-
rsem Tviagnciriihrer in 1.-fisxsng gehraclxi.

Die L-1':3sLmg wird in sin ;e.we‘:31=:s Bechergésiss steiiifiiirieri.
Dasm w::‘.rcEe.s1 40 ml O,9":7E.-ige Na3r§umcE1iorid}iisung mugs-
ffigt mad I Smndc bis} <i{3{) upm (Umcirehungcn pm ML
maze) mi: einem 1~'ifige1rfihraer g-gezriihri.

Ekacizxrch wirci eirxcs Voremulsimx cmeugt. die in eima SE8—
‘is Durchfiuifisaasiie gegtzbcra und mit der rasiiiciuctxm PW-axzgrz

an C‘,9%iger I‘§‘aLr1u.tz:ch2cr§d£<jsung aufgefiilii wird.
Téiasez Iiisung wirsi {Br ‘:5 Fviinutam mii.7U Wan: §.eis!.ung

in einem Uliraschallgranaraior {Firma Brazaason, Sciiwiibisch
{3rrr;jnd) bescluaiit

Dabei wird cine Nanaemuicion mi! "1‘t6pE’c:hengrE§f5e:1 Von
Esieincr ais 563 ram rer7.eug§, die: fiber einen €},diS g.:m-S=.s:r‘i§fi§-
ier siireeki in .r3mgerz£ropffi€:scE3::n abgefi§1.l£ wirci.

A11: Arbeiisscisrittc wmsiazu unter cirzesr sieriian We:rkb-amk

ihaménar Airflow Bank, Erma E11921, Enimenéizagenj
durchgesfiihrt. flifi Augcmropfcaa sinti bai einer .uag<:*.;'sc:npe-
raiur mu -$"’C ffir. drei Mosaic iang sierii.

 

Sludie. mitI’a1iersrem Em tier Univarsitiéiskfiizzik '.E’Eibi:§gen

E. Augeni-:.ii.nik

In (1%: Augenkiinik der Universitiéiskliniig Tiibingeri war-
den die in I-Bscispici 1 lacxgcserciiten Augcsnkmpfcn fiir cincr:
Zeiiraum van sacks Ikriarsamn mil. ir:s;gc:;;amtiih::1'2GG Pa'§pa—
gaiionen hei Patienierz mi: HomB1aui~Transpian:a£ionen ain-
geseiaai.‘ Die ;‘:S=..udi:e slauen. ranch as}.

Uber den gesssmtan Séieitraurza of-3:‘ Bcharixifung W31} Pafierr
tan mil. dam arfind.ungsgt:m§£Ban .c\r.meisnitv:l in van
AL:ge.z1£ropf£::'1 ward: Resin ainzig-2:1‘ Faii V0-I3 ScE1me.r.aent-
wickiung bei Ger Verabraichung tier Tmpfan beobuchiel.

Obwcahl die Nanommsision miichigss Ausassehcn sinf-
weisl, Ram es bei der Appijkzztican am Auger in isgeimtm F211}
:51: Sehbssinisiichiigangen.

.)§-:2 crfinsiungagazaaiiiirs Ciciospcmn--Nanoamulsien wurde
aizfierdenx ZLE1‘ Buxahzanciiung Von Nezxxocrkmsliiiden im Bcraich
this meanschlichen Auges sowie zu: Beharadhang mu Alist-
gien im Augiinbcresich eingcsctzt. Bei Eaaideta Krankmsitsbiiv
dam konntcn iibcrragsanda Tiaeragzieerfoige esreicm warden,
ohm: dafi es 211 cities‘ Enewiczkiungg vcm i~?-zzhmarzarz eadcr Sah-
bee§31:riicE‘x:igu:sge:=. bci den I’s2I.ieta1.-an gekcszxxrnen

 

2. Hautklinik

Die Cidosporin--Nantmxnulsiors wurde -céariébcr Efitzaus
vicr Momma iang in der Hauakiitiik dc-1" Elflivcmiifitskiinik
Tijhingen zurBehand1ung vota Lichezz tuber Em GesicE1L-;be-
reich and in: GE:niialE)13r'tEiC}1 eimgesctzi.

!3B10!‘355§x!__!_>

iii

SD

55

65

3

Burch data ‘E-Einasaaz won iificiorsporiéx bci day Beimrzdiung
im G-zsicmsbereich ictsnnrrsn die. higher Libliciasan Schfiikunen

mi: '§.w’i1amin A~S'e'mre Ltrad zmmhiieééenxier Hyc1.row:*isc)nbe--
hanr_ii'-.3n,g vemxietiean sverden.

BEE dcr V:*::'wcndLmg im Uianitrzibereich W.-3! es dariiber
hmaus rnégiici . auf die higher ifiblichen rsapearaiéven Eifigfiffe
zu varzichien.

Die erfins:Eur1ggs;;c:1’1iii.1e CicEosp0rirs—NanoemuisEm wuz'::ir:'.
zmfierdem zur Behssmiéung van Nemmsicrsnizis cingssaizl.
Hiar konnss sin srerbessericr ’I'h6rapi::<:.rf0ig im Vergieith 21:
cine: Eiydroconisonhehaneiiung er-seicm. werciars.

in der Hautiiiinik wasrdc: céas eriiméasngsgazzaieifia Armain
miitei sowohl smiorzéir zzis auch anzhuianr. ::ir:ge.set::=.‘ mach
die Smdian in dfil‘ Hazsikiinik dauem noch an, Dariiber his»

aus: warden derzeii. V.er'sucEm ESLR‘ Ve.:*::b;'cichung V013 Clario-
spcsritz zur Bchaszdiung VOD I-I;m3E<;Ian1-zlzciten in Form Von
Liposamcn ds.‘-zrchgei’E.'ihrE.,

Paiemarzeapriictze

1. A:';z.neimi£z.e1 mii. einem (}e'naiI. 22:3 Cirsiospcarin, sla-
dsarch gekennzeiehnet. (1223 Cicicsssprczrin in einer
{§i~in—‘Wasserublancemuision voriiszgt.

Arzneimiticl nacim Anspmch E, niadurciz gei<eerm-
michszet, 11313 die Narzoemuision T1'§pfci1e:ngri3‘Sem van
kleéner als ciwa 500 rm: aufwetiszt.

3. .»'55.:‘2’.EE1‘.il’Eli[i81 mach Anspruch I odor 2., dadurch gar
kenrssstzichram, (131323 -einen Gehait as: zumindasi cinrzsm
Phospimiipid aufweisi.
4. Ar?:rs:siniiE.ie:I ms-sh Aaxsprucix cfiaeiumlz gekersaxn
zeicimxat, dsafl Phczspholipici Ls-szsiihin isi.
5., Axzrmimitiesl mach Ansggmch 3 ode: 4, datiurciz gen
kanxlzaichneg clafi dz: Ga-hall an Phosaphoiipid ism Be»
raich Von 8,1 his '3'} (Sew.-8%‘ vcarzugsweise EEE3 Berssich
V03‘: 1 his 10 Gcwn-% iiagi.
E21. Atazxwizniticl mach eisaem de1'A11spri.'u‘.he his 5, da-
cfiurch gekeaxnzaichnet, éafi die. Namemuisicrs eimn
ijetzali an "I'riacy1gl},'c£:=:'i:'£en, vorzugswaise miataiicctiiw
gar: ’1‘:iacylg§ycerici:::3 aui°weisL
7. Atzncisniticl mach Anspmch 6, daduzch gcE«:r:.nr3~
zeichnei. £12213 tier Gehsaii an 'E‘riacyEglycr::i<Essn im Be~
reeich vcm 18 bis; xii) (}ew.~%, insbas0::der-3 in: iE3c-reich

Von 2.0 his 30 Gew.«% Eiegl,
S. Avzzrszzimitici mach cit:-am dear Anspriichc 1 his 7", da-
dtsrch gekcnnzeichnaa, (33.8 sisr Gesamagehait an Lé§>i~
den im Bcrssich VOH E his 5% {3ew.—%_. vo1'.a;ugswe§:s:aim
Bureiuix Wm ".20 bis; 35 Gr.w.—% lixsgi.
9. Arzrssézrjtsci mach einizm tics‘ Anspsiiche E. his 8, dz»
durch ge‘:<<::1n2eici‘1r‘.:':L, dafi tier Eeimt. an Ciclosporin
im Pscreich V011 0,1 bis ‘:"G::w.~‘?«’o, vorzsugsweise. im
Bareich van 1 his 3 (S:=w.~'.’}I: Eicgi.
ii). Arzsneitniwsi mach eizmm deer Anspriichrs 1 his 9,
dariurcéz gakennzaichneg daié as 35 (}ev.*.-% iiiclosparin,
5 Gew.~% Lesciihin, 23 {3ew,~% anitageikezajgee 'I':im:y1-x
giycteriticz und “ii! (}ew.—“.5E: pixyazéoiogiscize Kicnriarsalzifiv
sung sowiz: ggf. air; physioiogémh vanriigiiches .‘.-‘(Koran
servienmgsxnitzci aufweisfi.

A:'.:neianitici 1136?: aims}? def Arsspriiche. 1 his 19,
daclurciz gaicenrszcwicllrxet, dafi as s11itpE1ysi0lc-gisch ver-
Lréiglichan Tréigersmffen ‘sum Anftmgen am“ din‘ Haan
vcrmissdaiz vnriiega.
13. Arznaixniitci mach einesm Eitii” Amepriiche 3 11,
dadurch geicannzeichrzsi. 213213 as sineu Cfizehait an mum
mirzdcsi eincm \'EsEcosi!2§¥s::r§‘:€f=ha12:i.-gr: Zxzsatz aufwcisi.

13. V/Ierwerzdurag aims Arzneimimeis mii sinam Gahaii
Cisziosgrorin ii:-sine: zur Iepischctsx Azzwendung ga-

eignetezx Gaimwiiz, vorzugswcise. E1':1i.‘.h cirsrrm dc: An»
spréiche 1 his 1'2, zur Behandiung van H;3uikrar3§~:hei—
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tan.

1:1, Vem-endung naciz Anspruch I3 Eilir Behandiurag
der 1%/iundschécixnhaul undiudcr dcr Sclfieimlaéiuic des
Geniiaibemichs.

15. Vszrsvezaofiusxg mach einrzm dc: Anspriiche 13 oder
14- zur Belxandiung van Lichan tuber.
164 Vc:rw'e:—s2dung naciz ainem -tier Anspriichc E3 other
3-'1 zur §3e§mnd1ung vim Neuroderzzaiziis,
1”!“ Verwemdung mach Arzapnach it’: ::=.sr fietharsdizeng,
v-rm Ne1.\rQd::rmi§is; in: Bereich (fess: Augesn
‘:8. Vetrwemmrsg {zines Arznaimiticis mii. aincnt iieimiz
an Ciclnsporin in cine? 2:’-.3r iopischcn Aszwcnziung g€:~
eigneien {}:3.‘:en§k, vorzugsweése. zaach nines}: der Am
zxtpriichs: 1 bis 13, am‘ Belmndiimg van Aiiergien.
19. Verwendung mach Anrspruch 18 Eur B-ahandiaxng
von Aiiergim im Berei-zzi: des gauges.
I30. ‘V2rwendLang, aims Arzraeaiméitetis nrzch xainem tier
Ansprijchzz E his 1?. :53}: prepbyfiaictixchen uncifodcr (Exe-
rapcmischen Beiiandiung Lies Ateges.
31. Vcrwmdung eimas Armeizniiaeis zmch cimsm dc:
Arzsprfjcime 1 his 12 Eur Vezhi;1d-artsng vars Abstofiungsh
reaktionen mach ’.i‘r3i:sspEamaIior1en, vorzugsweisvs im
Bcreich cics A ages.
22. X2’-erfahren my Zutwreiaurzg -nines: Antneirsaittesls
mach aimtm, cier Ansgiriiche 1 his 12. galgennzseichnea
(lurch die: grtandsiitziichan Sci ring:

a) Lfiscn Von Ciciospmin in einsar éligen Phase;
be) Iiiaxzufiégcn cities Anmiis eiraer wafi-3-Egan
P%1&e;
c} Riihmn;

ti) I-Iiramfigezs des verbie-ibenden Atazeiis deer
wiifirigezrs Phase;
6) Beahandein eies i_~2e:nis::h:s miz. Uilrwcémil; imd

Siarfiifiiirieren.

19510§55A1__I_;»
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EXTERNAL P‘3‘§E‘:"~‘§&F{A"§'§0?\§ CQNTAENENG QYCLOSPOREM.

Fiarak Xerux {UK} E435

An externai pre;oar—at‘scn containing cycitssparin as the active ingredient, <:harac;t3:'izeCi by comprising (3)-
cy::$csspoz'§n. (‘(3) an wggarzic seiveaat for dissoiving the same. {3} a faiiy aeséqs‘ of £2 rnc»m:x'r:ydri<; aécehoi, which

is iiquid at 25 and bears at ieast 8 as-.rbun atoms in totaé, andfor an aikanaéamine whisk is Eiquid at £5 “C, {(3}:
an 0-ieagirecus substarxce whiczh Es: scdid 23?: 25 “C, and (4-33 23 samaciani, wherein the cy::§(>:s;::--grin canient ranges
from OJ to ‘H3 wt.% and the Content of the ester andfor al%:anoi£u'nine ranges fmm ‘E to 15 wt.%. The prapsaraiim

has an azxcaaiierat affiicacy of mating airagaic dearmatitis, pszariasis, aiiezrgi-r: centzsxat darrriatitis, and 2:0 f-mth.
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TECH-ii\iiGAL FEELS)

The present invention reiaies in Enpieai preparations rzeniaining Cyeiosporin as at major active campe-
neni. The {E)_£ili);a§ pr‘E2par;aii:)rss containing cy'cias;:2<2riri i.'a-aiude t0r.ii::;al gzsseparaticsns in the form of an E3mUiSi(3:“.l
or a non—e.-"nulsion,

The term "::ya:§<:-:s;;>nrin" reiesweci tci in this appiicatian is intended to mean ;a eingie substianaze car :2
mixture sf a group of cycioepcirin aniébiciéics which are fiescfbed in detaii Japanese Patent Laid~open
Piziziicatien (kokai) No. 2~i7,123'F'.

BACKC3 RCEUND ART

  
C3yc:lns:por'iri is iinown as an immune ini~.it:- yr and ii: has exiensiveiy been erngtsloyed in the fieid of the

transpiant of organs including; the iiiciixey, Pseeentiy, c§;cic~s;:>c2rin izaewmes apparent as being effemive
various diseases that are caused mainiy from aixtaimmune reaction, in addition in rafficacy fer fine
transpiant of {he ergansi. number literature has eireaiiy been pubiiszheci wiiéch i'ep::ii“£$ iiie efficacy (1-‘E

s:ycinsporin ferafihriiis. Aistnimniune dieeaees to which cyciiasporin has been appiied or proposed is be
eppiiesi nway‘ initiudee. for exainpie. auteininmnse tséoo-:i diseases, cinrnnic bnanehlai aasstnma, systernic
eryiherrzatosus, poiymyositie, syeiemir: ssciiaroderma, Wegrier syndrome. rnyastheriia gravis, pseriasis vul~
gens‘ autoimrrzurie intestinial diseases (idicipethii: L5C8l"E3E5‘J8 cniiiis. Cronn disease). sarcoiizlosis, muiiigzwie

scieresis. iuveniie diabetes rneiiitus, waiiis, psarieiic rheumatoid, giomeruienephritis, and the like.
As cie$cri'L-eci hezeinabove, cyelcisposin i:c:riirii3uies; iargeiy to the in'nii2i'ti<>n of rejeciicm at aha- iirne of

transplanting Urgans and em? immune therapy; hawever, ii is also known that it may mien cause .seve;‘e¥y
affect upon ‘Eire kidney when iadministered orally war 3. long period ‘érne so iiiai ibis: tcxicrity to

€318 kiciney has been the cause in? suppressing cyeiospcvrin from being extensiveiy emmoyerl. E: can be
ricsied that were are many cases where morir.-in‘ states are caused to occur ai the skin, eye or gain’: tit:

tapical preparations can be applied. in the case sf diseases that can be adminseterecl wiih iopicai

preparzztinns, it is advantageous t-:> iavoici s_y$’rc-“smic a-:imini:;ii“aii0n that mighi cause disitsrbances to occur in
the kidney. if the feces nf a disease is restricted is a layer of the dermis. topical administration threugh the

epi-Jszrrnis is nznre aclvantagecaue than QEh(E‘:i“' ways of adrrainistraticen because it can save the arnount of .2:
medicine to be administered and further iiae sificacy of the nuediciaxe can be enhanced in associatinn witira 3

local rise in the concentratien of the snedicine, whiie systemic side effeczis czan be reduced. way of
adrr1iriisi:rafi<.=s1 in the farm cat‘ mpicai prep-araiione can he said to be cans of the m-asst effective drug deliv ,r-5:
sivsiems {BESS} for cyciosporin,

On the Céti‘-ESE‘ hand, it is extrerneiy Ci-iiiicruli; to icarrnuiaie :3ye:iosr.>0rin into tcsgaicai meparatiorxa so as to

rnaintein its i':‘igi':iy ii“xerapeu‘iic;ai effect, uniiice we<:e:'«soiubie or iaw-moiecuier ‘weight, phBm‘iaC€£LEf§Ga§i‘y'
effeazztive ssubsstenrsess. the reaasscaais far this ciifficisity is Trsecausie the c:yi';l03p:Jrin is a iarge
cyciapoiypeptide iiaving 3 moleczuiar weigh: GE iarg-er thari 5,200 50 that it $Lxfiei's fmm the dii‘is'r:u§iy' in
aiicswing C2‘jE)lC¥S_£){ii’ii": tr; iniuise 0: ;3e:':si.rai;e iiireugh iiiea horny sicin layer into the focal site presnarii in the

dermis iayer. Arxoii'iex' reason for the difficulty is heeeuse the cycziosperin is insaiuble in water and i.nea'e= is
the restrictinri upon the kind -sf cirgmniz: ssnivenis; in wi2si:E-= the rwciosporin can be (ji$$iOi's'\’S3d. As; such specific

organic soivents, a lower ai'><an<:>i such as etisanoi or iszzpsrzr-g:3:ani';l may he gene,-raiiy empioyed. However‘,
such a iower aikanoi is too highly Erriteiiive in the skin wheri it empieyed for topics; zsreparati-.3ns in a

reiaiiveiy high eom:es~.tr‘:ation, so that safe ingzzical p!'6§3€3F'a‘!§-:)l’iE3 C{?ll":3‘.()§ be prc-vi-Tied. {3n the tithes‘ mend. whc-era
the iawer alcohol is empioyed in 22 reaiaiiveiy iow concentration for topical pr-aparaticsnsi the abiiity of ihe

Cy(:Et)S_:;«0rin is be disperseizi L!i‘ilE€>{iYi§y in me topical preparatioris rnay be iinpairiad. thereby }2l-t'C)‘J‘§Ci§f‘$-Q my
topical preparatiens with a higisiy theraeeuiicai effect.

Fie;><2n‘ss on criinitzal res€:earr:l'x of izyciosp-orin sintments been pzibiisiieezi in the ei'iei:i limit a iG".fa
C'}{ClOSpi’_H'§fl fcirrnuiaiion may be rzsharnaaceuticaiiy effective or ineiifective, an that its gharmaeeuticai effects
may C:-i‘ may mi be reap:-:3du:;ed. Snrne reparis; ciescritze specific cmrzpnsiiicins af cycioepsnriiw f0:'rnuiaa~:i:ms

yet no ciaai‘ pharmaceuticai effects. therefor are described.
Fer exsarnniee. ijeagzanesse Patent La3Ci~Og>er‘: Puizziiczztinn No. 2-17,12? ciissrjc:-3-:-3:: {:i)m§1iO:S§E§OfiS wiaiczn

contain, ass essential eoniponents, cyciesporin and a monc~ car ;:iei§r:mset:ss'ated tam; acid or an unsaturated
alceiml, each having fresh 1.? in :34 ettarimn aixamsz. The mono~ and peiyunsaiuraaied fatty 3:11:33 may inciude,
for exampie, vaseeni-2 acid. linnieic acid, iirsoienii‘; acid, eiaidic acid, erucic acid, and ihe Eiiie. The

unsaturated alcohol may inciude, for eaxampie. xraccenyi aicohci, iinnieyi aicnimi. Einnlenyi airzohczi, eiaidyi

aiciahei, en,-<:g.-i aicoizei, and {he iike. Further. it describes the corrapzaesitians are 5:-fie.-cti\re ta varieus skin
5553633885: 2‘iG‘/v‘E9‘~*'9'-‘i ihaf Dtibiifiiiiim dciee not specify its nhmrnaceuticel eaffeectse and infers merely in the
ebiiiiy car’ the ctyciosiciorin in infuse or penetrate ihreugn the Skin and i.c:- the cancentra-Jar: cf the e3.'cii3sponn.

BNSDCKIIO: cEF‘_____________4735!-73f3BP.1__i_:» 0456
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The p!.IbiEf.‘.Ei?ji(h‘1 is thnroughiy siiearit abnut the 5::-:1;c::n1:, for r;::<an“:_r:3e, to which that cycimpnrin is rafiective
against psariaiic diseases.

Severeai cases at’ skin dissaaaseas are reepc.-nzed; many of the iiterature states that cyciosperin is effective
against the skin déseasea.

Fm’ exampie, ethnic: cierrnaiitfs is repnrteed in Reta. Eierm. Venerm: S-uppi, £44, 1353 - 138 £1989) where

an aicohniic oiiy gei of coniaining cycinsgczorin at the rate n’? 10% by weigiimiuig efieatiivs agxainst atopic.
rjernzatiiis, Furthar, Arch. Dca«r'rn.: 125, :3. 573 (193%): inserts that an aicohzaiic oiiy gs} of 3 ’i=‘J% (by weight)
cycinsparin Es: effec:tive. mm

There are reports of camaci-‘type cierrnafiiis, far exampie, in rikrch. Dermatnvl: 1253, 568 (1989) which

in rep-zaris to the eifeci thai cyciosp-aria‘: E3 er'r:;::!cayes:i for a ha,-ri".-an EBNCE-3 iiesi: with SK.‘ Furiher, Donia-::fi;

Dmmatitis: 19, 129--132 (1388) makes 23 review on three formuiationsz 2: 10% cyciassmrin formuiation in
Labrahi (;ani‘§5xg;i—5-ciieaie, niive aii anti nthancsi}. a 5% <:yc:i::s;:aorin formulation in caster mi. and a 5%
cyciosporin fornwiatinn caster oii containing 20% §)i’O§},’iBi'T€! giycnig however, it states the resuits cf this
raavieava ram rent an ssartisisacgiory ~:h;a~t a mare; afivzaciive sznive-nt is required. in adsiéticri, Contact Qerrnaiitis, 20,

:5 ‘E 551155 states that none of three ‘::Q!'('flLi§E.".iQfiS, er (}.1%, 1% and 113% cyciosiacrin ioreriisiatians, are efieciiie
at saii agaairxsi coniiaci dn;*mat§’E'iS.

Phaarrn-aceuticai effect cf cyciosiaorin upen psnriasis is d:—3sca'i‘t:rac§, ior exampie. in Ciin. 34. 1097A

(3388). in wiiicch is ciescnbesd iiaai tsrnicai :5zdmir:i£:ti'aEir:xn of cyciosporin not effective for the i?r}éra.p}' to
psoriasis, aithough neither concentration of cyc’ios;so:‘én nor the azxzsmpnsiiinn therenf are specified. it is
aiso describes‘ in Lament 3, 3:38 (1 98?} met 3 2% by weight cycinsporin -(on néritment base} is as effemiue

upon psnriasis as isiaaebfi. Further. J. Amer. Read. il3er:nat<ai., ii}, 371-E-(~§7'9 (‘E¥}88} describes that a 5%
Cyciosporira scdution in niive oi! is equal to the suit: {:33 of oiiveufiii that is ernnioyed as the base in the
;3a'e-mus case. in acidiiion, J. Amer. Acaci. 3Z3ermat0i., 22. 123-12? (1990) states thsat gas! I3Ci~i"n{)I’iSiE‘-Q 10%

ieain and ?% coiioida: siiica did nut prodiace army
25 ah‘;-)(:E Lsgbon ;3s:ariasi:a, F-ur{hei‘tT1Dr£:, it is r‘éspCIri:=_=u‘ in Brit. J. Dr->rm., 122. iiiimiiti (1 991"?) ithai‘ a 5% -{by

weight) Cyciesporin ointment nai eifective.
Reporis on aiope-aha areata are made, for exsampie, in Lancet, 803-804 (1986) wharea it is c§esc:rik:-eccf

that a 2% rzy-cinsporin Giiy sscaiufun was effective. in zzdciitirm, Lancffs 2, §'.?1~v9'i2 (1985) s‘ep0r*2:3 that -3 "~23
{we} c:ya:ic.~sp0rin f0:'rnu§a1;E0r': in oii was L=:fi:=.-ci.iv.s agairisi aiopecia araziiia. On the crihear hand, Atria. {3'er'rn.

30 ‘~:'enex'sao§., 69, {€983} descrébfas iiiai a iL‘°}’o cysiosporin any _r3;'-eparatinn ‘was. not ei":‘eCii\.'e.

Furtherm0.=‘é,_d. Arne:-r. Acaci. Bermaestsi 2519.533 (€989) regasrts that a 5% cycinspnrin inrnmiatioii was
effective against mass ai:),'.:e:::':a, aithoughfio specific compnsitiens are -::'eSCrEbe‘d the;-gin.

As int:-gg iii-mature ciascribeti hesraimabove has been reviewed, it is corisiderabiy diificuit to draw a

conciusion that rsyciospnrin is topic-siiy effective aggiainst the skin diseases as specified iierniriatsnve. Even if
it couid be said that rzycicisnnrirz would be against rhea sicin diseases, it can be said that cyrliesporin

should be empsoyed in a e:-ansicierairsiy large amount. 31 t'."y'r.‘.iL'}3fCJ{3r'iI'I preaiaaraticins are rm’: tcapécaiiy eiiiacfiivsz
againsi the skin diseases or fine effeact is not 5:atisia(:tot*y, it can be said in many occasions the Brands of

formulation z:-nmponents and the dosage are iraapprogariate. in sunarnary, no <:onventior=.;ai tnpicai cy(:ia)s_r.3a>rin
preparatims can atznievs ihe object in utiiize cy<::iosp-:>rin effectivaiy as toriiiciai preparaiions.

U3

 

i3i'SC.L.QSUF:§ OF ENVENTVEN

"fies primary object of the present invention is to provide 3. topicai gtwtmzaration containing cyciosporin,
whitzh acts affectixiaiy upon skin diseasezs, is useiiu-3 timrafor, and is 5"=igi":§y safe,

45 Another object of the present invention is to provide an topicai. p:'enas'aii0n ccsntaéning cycinspmin, which
is icwer‘ in the (::)ri(;er‘:trai3'csn of a 1-swear a!(:0’n::i and high in aafety.

A furi.he.:‘ object of ihe present invention is to iC:2‘Q‘iiCie a highiy safe topicai preparation coniiainmg
£:yC:i0:3;301’Ez'1, which nut yer: coriiiain any quantity oi as iewsar aicnhoi.

As 3 re.su3’c of extensive re.eaear«:h and reviews on cycios;3orin~cc-ntaining tnpicai gareparaiions which are

55? 3-.sper'ic~r in ‘IZi'i£3 abiiity of infusion or ;3esr1eeira1:E:::-n ihr-:>L5gh the askin «Jr the horny skin iayer yet which are iess in

irritation in the skin and high in safety. ihe present invention has been conwpiaiad on the basis 0? the neaw
finding as wiii be described hs:'€.«inaEie;r‘..

fine aspect (ii the present Enxeentirzrh provides the inpiczai preparatinn containing C‘}_;'(:§£3.*3',(3«1;!i‘§i‘., which is
characterized by (3) C‘_3’CiOS§)Qfi¥"¥§ {E3} an orggariéc 5<;‘-Even: in which the cyc!o5p'-Orin is in be disscaiveed; {rs} an

as esiar of an fatty acid with 21 mar.-avaient aicnhea, which is in iiquid $tate ea: 25* C and which imas ea ‘iota

nr,em'0sar of carbon atoms of 8 or more, andfnr an zaikezmi amine in iicguid form at 25° C; (ti) an r:eE3y

substance in a sniici farm 25 ° -1}; and {re}: a surfactant, wherein an ammmt -cf 'm"»i3 Cy’-::E:::-sspiirin ranges: fr-:)m
0.1% by weight in 19% by ‘eyesight and a fotai amcauni hi the of the fatty‘ acid with the rnonovaient

i»\}SDCk')iG: <5? £234-?22.=:.o.1_s _> O457
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aficcnhni aradfor the aiimnoi arniree ranges: fresh 1% by weight in 18% by weight.

Another aspect of the present Errvenfion provides a iopicai preparaéion containing c:.,r<:§cs,:mrin} which is
rsreara-:;terized by (22) cyst-aszporin; {To} a Eow-sr aiccrhot; (:2) are fatty ‘acid ester‘ in iiqu-Ed state at 25 ° C} andfcr an

aétcanoi arnine in Eiquid state at 125* C; ((3) an oify sasbsztarzcea rn scéici state at 25° C: and re) 23 surfactant,

wn-anain an arr.-:>Ls.nt at cyaiiosporén ranges from 0.1% by weight ta 10% by uveighr‘ an amount er‘ the;
tower aicnhol ranges from 2% by weigrri to 15% by weight; and a tote: anxnesrrt or the-v fatty acid aasztrsrr ancéior

the aaikarant amine rarrgeas from 1% by weight to 15% by weigrzt.

'3';-we cyc£nspor'En~cc:ntaEnErzg; topic-at ns'e;:>arat§r.>ns ac:-cnr.r5ira-3 tn the: present i:‘w£3ntim‘: are ctearacteréeaad by

the fee res that the «:.<2mpc:s‘s+.inns are ditferen-‘. from these or the cenventionat cyciosporira topécai
prepara-.n3ns as rspnrteci in thasr a:‘nre3;a’=<i Eiiarattsze and i‘: can achieave the oi:-,ie::‘ts cf the prsasramt irwerstiora in
an effective My by usmg as redaced amount of cyciosporén,

The tnninal _nre;3ar'ati0n$ s:€«nt:eiir1§ng z:‘y’@:!-zaspmin accrordingg to the present irw=3ntion is provided with the
fea.tures as fniiawsz

1. Ttaey are ssuperéaar in ‘theeragaeuiric effect;

These‘; are higtaiy stabie (L9,. cycfinsporén does; rant becanae free trrcsnw the tnpmsai prepaaraténns, ncs
czrysraiiizatior: of cycéo-3;:-rarin is Caused to occur, and no chemécai reaction of cyciasporén is caused to
occur wéth any ather components of the compesitéonsja;
3. They are sasasziiy adrniraistered i'I3;3§CEi§§y;

at». They‘ contain cycfiospcsrin in 2. highiy Lznéttrrrtiy ciésperseci state: and
5. Thny are héghéy safe.

in order tn determine the fnrsnzrtations of the §<:v,ni<:2s§ rzreparaiirans 2a:::::ordEng; to the gresarat ‘enventécn, the

:seEe<:té:;>n of each cornpnnent at the formutation and the rates of the components are of significant tasters.
Fer exanxpie, when the topicai prsparaéinns are eernpioyed in the fmrrs of drstment, the pftarmaceajttcai
of the -oéntnteni, the bioingicai activity at the nirsitmerst. and the p§"=ysiccci:':emEcaE stabéiiiy of the a‘:rst'rn=arri
shcruici be 'tai~<.e9n Entn azzceunt. Herrztzafzare, ‘en ussnaf c:23sns, as hégttezr‘ satisrzated fatiy acid -3,-' an -fatty acid such
as oéreic acid or :2-nydmxystearic acid has been emrpioyed as an mntmeni bane, A:n0x‘sg trznge fatty‘ acids,

Iauric acid‘ myrisriéc zaczi-:1, trairnétic acid and 5t€:ari<: acid have been :3-mpéayed ts farm soap, together" with an
aitmé, rsartécazfiaréy pcntassium hydroxide, wrséctx in turn herps emuisify the torn‘.-uéatesfi meciészine.

Bi. sh-aufri be nc:~'=.<=;d h<~:sr‘<~ZsEn; hr:-waver, that the fatty acid, whether it is emproysad it is at in the form of

potassiurn soap as an ointment base, for the cyciosrzorirrfinn-*.atnéng tnpécat _m‘s_s3ar:at'e0ns according to ‘t'?1r;':
garaserez Erwenténn, is Ernie efiectixce for eermzisirying cycinsportn in the tnpicafi ;:-r¢£.*;)a1'at§GnS, whereby my

tcpicai preparafions Witt: an nignty pharmaceutical effect can be ;:>rovirien, and the s'ta§:ri§Ety of ointment may
baa impaired.

 

 

MCDE-ES FOR C~ARRY!E\EG OUT THE ENVENTEON

The trnpicaé §C‘:E‘€:f.)€‘:E'€i".§-:>:":S accerrténg to the pre.-sent irrventiors contains cyclospmin, as a major active

cnrnpsyrrent, at a rate ranging from 0.1% in 10% by vxvetght, prererabiy from 1% by weight to 7'% by weight.

it is to be noted herein that the tcpécai preparations of the pre3erst invention car: demonstrate highly
therzmeutic effects in such as Ecaw c:c3n(:er'xta'21fQr3.

The tomcat preparations according to the present irwenticn contains the organic .':«‘€)E\.’8!'¥E far cycinsgzrurirz,
which in ttqutct state at arntmret t3rn;3er2at=_zr-:3 (25° (3) area‘ which can ciissotvrz the c.\,rcies_r.=0rin. Such
nrganic soivenis may Enciude an aiiphatic aim“.-hot and a fatty acid ester with a poiyvafant satctntzné.

As the zaiitzhatéc aicohoész, there may for) ernpioyed any Power afcohoi and higher aicnitot as tong as they
are Eiquid at ambient temperature. The atcohoé may be :a straight or branch-ad one -3: may be saturated or

unsatrzratcad one. Spa-3i‘-‘~i(2 exampires r:ef such aiiphatin alsnrrofs may inctude a fewer aicorrcf sursi“. as etharrot,

propane}. Esqnrnpanei. butarsot. and the iikee, anrj ;a itighear .aE(:r;:'nr.)E suni‘. as nary! aémrxnt, nczmyt at<:i.)hr)E, tzincyi
atcohot, 2-nctdt dodeczanoi, 2,6-dirnethy!—4«i1eptarmE, oleyf aicotmfi, and the iii-re. The branched higher aicnhoi
is preferabiy apnropriate as the cgargzaniz: solvent for the cycEos,n-Jr‘;n.

The poiyvziéent eaicohc-E~tatty acid ester may be represented ‘my the ‘toitowing formula:

R‘ CC3OR3QH

where

R’ is; an aékyi grotap having; ‘frorn 4 :0 t2 carbon at -3715‘ preferaiziy frcrn 6 to 30 carbon atnms; and
R3 is an aikyr group having from 2 to 4 carbon atoms.

Eépeacrifiaz aaxampies of the r:-cw,-u'al<arxt aécnhotnfatty acid ester may include, for rzncampie, prnrayiene gfiycoi
capry'§ai:e, praoyiene giycni caprate, butyiene g%g:c,-oi cawyiate, butyéene glycoi caprate, ggiyczoi butware, and
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pmpyiene giyctsi hutyrate.
The organic seivehts as derscribect hereihabove may he employed soieiy er in ad:-nixture with the other

csrganic ss-aiventss. The mirtture adveritegeausiy coritiaihs the irzwer at-mhczi in the range from eptaroximatety

5% to 60% weight, preferabiy from a}cir::'o>«imateiy 10% to 513% weight.

The organic €S()i’«Eh":f:$.z may he an‘-iriixeri with the (;';:i:icss3r.:c:rin at iha rates ranging tmrh approximateir 5.5

part to 18 parts by weir; .-i, preferabiy from approxirnateiy i part to 5 parts by weight. per part weight -at
cyciosporin. As; the carganic soivents, the tower alcehczt, partictiieriy ethanoi. is preferred. The lower eicohoi

can serve as E soivent for the cyciosperin as wet! as acts tor acceierating the abiiity of the cyciosiuorin t-3
infutse or gaerietrete through the Skin.

The rate of the Iawer aicohoi to admixed with the cycioshorirt may preferehiy be determined so 11::
amotrnt to 2% by weight Oi’ rncrre with re8_r3e-;:t to the totai weight of the iepicai preparation, in order is

ac.z:eie:'ai.e the ahiiaty at the cyeieeporih for infusion or penetraticsn thi'<:t-esgh the skin. it the czamentratioh (if
the tower aioohoi increases, the extent of irritatitm beccsmes so severer that the C0i‘!C»3{'tt.-‘ztti-.23:"u or the tower

aicohot may be reduced to [H595 by weight or iower with hessspect to the iotai weight oi the io_0i»::a£

3:.-reparation.. it to be n<:1-text, hcwever, that the concentration of the tower aicohoi may meferabty range
trern 3% ti; 8% by v~ee‘:Qht with r'ee§3ei:*t to the totai weight of the tcspical pr‘e;:arati<3n, in order to f(1-GUS

irnprovemehts in the ahiiity rat the cyrziosp.-orin for infusion or penetration through the skin and a tow degree
of irritation.

it is noted that for the topics: preparations according to the present invention. it is preferred to use such

an crgaraic szoivent having a baiting gtieirit -at 150° C or higher, preterabiy “:58” C er higher arid being
s;t>aringiy voiatiie er voiaiziiizatzie. Such organic eat-rents may incitide, for exampie, a higher atiphatic aicnhoi
h=‘_i\.’§I“:§; 8 carinoh stems; or mare and a divaient :5ic-:)h0i~tetty escirst ester.

The topicai preparations according; to the pmseht irwentinn c-1)rii;aihs the ester of the fatty acid in iiquid
state at arhhierit iernoerature with the rhcricmaieht aft;-shot and./at the agiitanoi arhine. The fatty eacict ester with
the mar-xwaient atcohoi may have 8 carbon atams or ntcre, pi'e:'eri‘.hiy t2 carbon awms; or more.

The rracinaveaieht atctahoi cctmponent of the mm"-cwearient aicchot--fatty .’:1::i-:t eaters may be a residue of E.

straight~ or t;-i‘am:h~cha‘meci aiiphatic aicohoi hearing from 1 22 zzart;-or: atoms, pieferaisty from 2 to 13
cerhch atoms" The fatty acid miriponent rhay he a straight-citairaect car iarenchwzhaineci, rhonevaient or

ciivetent fatty acid having from 4 to 32 carban atoms, preferahiy from 8 to ‘ES cariasn etame. The mcancwatzent
aicohoi and fatty acid C;-:){§‘:;£‘.-€)I‘iE3i‘3{3 may in each case contain an unsaturated hmiizi. The rh<3nova§erit aicohot

(>.’}m}ZI~£)i'Iei‘.i: thereof may inciude, for exampie, ~E¥‘t§7:31.":€)E, prepares}, isciprcpahoii .t>ut:ah0E, hexahcai. cmtanhi,
isczorstarmi, docfecenoi, isadetjeceri-st, myristyi aie3r:eh-.35, cetyi aicohoi, hemziecyi aicohoi, :i—ethyihexyt atcohoi,

2~DCiyi dczdecahrai arm‘ the iike. the ietiy acid a:hri~.;::)nerrt rnay inrziuiie, for examgzie, $51 ahonmaaient fatty acizi
such as hutyric acid, 0-ct:-.n0ir: acid, nenaneit: acid, eapryiic acid, capric acid. myrisiit: acid, patrnitis: acid,
ssteasic acid, iihcieic acid. iinoiic acid, and erurzic acid, and a rjivaient fatty such as sucscinic acid, edigpic

acid. pirheiic acid. suberic acid, az-stair: acid. aehecic acid, and dodecane ciiacid, ?referrer.t examptes of the

fatty acid esters with the rhorioveierit etcohois they inciude, far example, a morn-::vaieni fatty acid ester $U(','h
83 95/'=§:'5 i'fiWiS"£6‘§€. E3033-’0i3§v’5 int-’T553*-fitew ififimiificyi mwistate, isopropyi ieurate, iso_nropyi capryiate, iseprepyt
paimiteaie, iscigarogcsyi tsutyrsate. array} butyrate. and octyi butyrate. and a divzaieht fatty acid ester such as

diethyi wccinate, ciiisohrepyt euccinete, ctiethari adipate, diiseiz-n:=pyi edipate, ciiisooctyi adipate, dioetyi
adipate, <tider:.yi adipete, decyi isooctyi eciipéste, ttiethyt azetate, ciiisopropyi aaeiate, eztiiss-soctyi as-zeiete,

diethyi sehecete. <'.iii3o_m'o;::yi sebacate, dibutyi sebacate, and ciiociyi sebaeatt‘-.
Specific: exarnpies of that aikarioi errsirzes may ‘sncia,-tie, for axampie, ziiethanni arhéhe, triatharaoi amine,

is-amapanoi ;amihe, iriisoirsropanoi amine, dibutanoi amine, Tf§§)t3i'E.fii)E sarnine, and the titre.

The monoveient aic0hsE~iatty acid ester and the aiitanoi amine can serve as improving the abiiity ot‘ the
cyrztosporin seiuiiori in the organic soivenis to infuse or penetrate through the skin as wait as derrzorasit "te

the antic.-n of homogenemaeiy ciissrz-arising the cyciosg::orin. déssoived in the organic seoivents. in the oily
shbstanee in soiid form. The rate of theee CG:"!':pC!Ur'idS may range usuaiiy from epr:sr‘0ximai.*ety 1% to 15%

by weight, preterebiy tram ea_r>pro>:irrr2aiteEy 3% to i(‘:°./it by weight, with resperzt to the totai weight of the
tojoicai preptareztiorm Further. these tzompounds may be e¢'r‘:_s::t0yei:i the rate raraging tjssusaiiy imm 2a;:>_::xrm:i--

mawiy 2 parts to £3 parts by weigh.-t, preferabiy from approximateiy 2.5 parts to 4 parts by weight, with
reesspect to part by weight -at the crrgar-':i<: soivertt -er sci-Events.

The topicat prehavations ar:.ccrc:' to the present ‘invention contains the oih; substance in suiiti t-arm at
-'§f‘.'},.’-i3.i‘.3-"it terriherattzre. it is noted herein that the term "$s:)iici” referred to herein is ihiehdeei to mean semi»

said as wet! as soiid. The city substances may ihciude, for exampie, an aicchoi. ah fatty ecici, ester, 3

triggiyceri-fie. wa>:‘ \.’ii$£i?§§i'i€:. and the iike. The eicohoi may ihciude, for 3>€E£f‘i‘.§3ii:‘;, pairraityi esicohei, stearyt
aicc«hc>i_ eieesyi atcohoi, gtycerine, hoiy-;;iy<:e:'in_. and the iike. The fatty acid may Eheiurie, ior exernpie.
paimitic acid. steer‘:-.2 eczid, raieic acid, areciiic acid, heitenic acid, mohtarsic acid, meiisséc a:::'ct. sehacic acid,
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and the iiite. The ester may inciiscie. for exampie, inuiyi stearate, hexyi ia=.2r'ate, myrietyi myristaie, ciorjegyi

oieate, 2-3~0ct§,=id<2r:iei:yi i*.'iyri3t2t'l.e, hexyi decyi ootanc:ai'e. cetyi iaczéate. giyceryi -fzaprate. giya:er‘yi ezzpriiate,
and ishe ii As the is-igiyceride, there may be empioyeci a variety of meteriaie originating fmm sources

such as animais or nsaiuraiiy 0CCue'ria‘.g plants or vegeiahias, whicii are generaiiy caiied fats and csiis arid
which can he commerciaiiy axraiiiaiaie. ii may ‘mciasde, for exarnpie, a iarge variety of vegetabie eiis, cow fats,
lives’ isats. Earir)i’tn, iartzi, arm’ the iiite. Fireferaizie ares sxegeiaigie -miis, partictiiariy Qiive eii, cemeiiia (iii,
soybean eii, rapeiseeci oii, com eii, caster oii, saafiiewer -aii, and the iike, There may sign be ernpioyed fish oii

rich in eicesa;:~eetar:ier:an-:)ic acid that rezzentiy draws in-::r-easistg attention due it» its azztion fer aiiergy or
maiigriant timer.

The rate of rgiiy su'r3stam:e is not reSi:‘i(:ie£§ {-23 a particular cane and may be kzrrrmiaterj at any

arizifraw rate in aeizerdancs with the properties at the topicai megzarzitians. Geneiaiiy, the rate 01‘ the
oiiy szuizisstaritze may range item a;:»pr0><im:,=.teiy 1 part in 10 parts: by weight, preferaeiy from aiaproxirtiateiy 2

parts ta parts by weight, with respect ta past by weigh‘: oi the total weight at the erganic soivent and the
riser.-evaient aicehai-fatty acid eater an-:i:'0.r the eikahcii amine, which is iiquitzi state at more temperature.

The suri'aciani' is e¢:mtairieci in the topicai pz'epa:'ations aa:::t:2rc:iirag it: the present in-«entice. As ihe

surfactants, there may he empicsyeti a variety of surfactants, inciuciihg anionic, cationic, mwicnic or
airiphuteric The n<m~Eox':ic Surfactants may‘ gareieraibiy erntzi-ayeci in terms of a E<:—w degree of

irritsiticm to the As the hen-icmie si.miar:t€.nts:, there may he mentioned, for erzampie, an etityienve oxide
typE.= SiJffaCiiE1Fi'i, a rsoiyitydroxy type surtactastt, a poiyrner ty_s>s.= suriaactaani, and the iiire. The ethyiesizee (3>:§dE3

type surfactants may include, for exarnpie, an ethyiene exicie acttuct of a higher aicohci, an ethylene oxide
adciimt of a higher fatty acid, an eéhyiene nxides adduct 0? an aikyi phc-:nr:.~i, an ethyiene caxicie saciiziuct of an
fatty acid amine, an eihyiene Oxide aciduct Of an fatty acid amide, an eiiwiene axide adduct of a. poiyvaieatt

aicohsi, an eihyierre exideiprep-y'iene exide bi-230i: cotziniyrraer, and the iike. ;:s0iyi‘:ycir0:~:y type szuriactaants
may inciude, Em exampie, a glycerin monoiatiy acid ester, a peniaerythefioi fatty acid ester, a sorhitan fatty
a-aid ester, sa sticrose fatty acid ester, an faitzr acid amide of etharmi amine and an aiiiyiene oxide adduct

thes'er.:~f, and the titre. Arnong these gdoiyhydroxy type suxtactar.-is, there may be ar:ivantas;seousi\,»' enzriioyeci a
;:u:3Eyc2xy eihyiehe sorbitan fatty acid easier, 3 poiymcy thyiene giyizeryi m-nr.-ofatty acid ester. a poéyexy
prcspyierse moriaiatiy acid ester, the s-ariaitarx fatty acid ester, 5: rstaiyexy etritriene aicohoi ether, and the iike.

These suriecta his may he empiczyeci sczieiy car‘ in atimmture with the other stziteictztrzt or siii‘fa<3tants.
The amciurrt and the rate of the surfactant is net restricted its a raariiiztiiar hue and may vary depeitciirtg

when the desired properties at the iepieat preparatihri, aithough the surfactant may be generaiiy contained in
the range mi ‘?i’C)=’t1 approxirhateiy 5% to 50% by weight, gareferabiy fi’-i‘.:ri‘i apprm-<‘:mateiy‘ 23% to 45% by

weight, with respect to the totai weight of the topicai preparation in the Case ai the topicsi preparation being
of 3 .=ton~er€iui:;i0n type and fresh ;a,o;:>r-Dximai'eiy‘ 1% in Sci % by weight, gzreieratsiy f!'Ci-i‘-‘E 3;);fif'Cti€i?T‘E2i'§€%iy . 9:3 to

1 ‘)4; by weight, with respect in the tetai weight thereof in the case at the tcpicai preparation being of
emtsissicm type,

The topéca! preparation in accordance with the present irweri-tiers may, as desires}, contain are additive
sur:i’t as ea fiiier, aa": aid fit»: ciisszoiving cy<:i0$:_:3rJrin, e thickening agent, a eoiorant, 23 fiavcar, water, Eifguici
paraffiri, scguaiane, an emuisiftcatimt stabiiizer, a hactericide, a fuetgieicie, and the iihe. The fiiier may be

firieiy rziividezd pewcier -:31‘ an orgaahic: iype air (if an iraorggartie type. The peariicie size -of the fiiier may range
usuaiiy irorn approximiaieiy {li um to 20 mm pre.+'ei'ahiy from apprcsxishateiy 0.5 um to 10 um. .?ip;3ri>_r3:'iaie
exampies of the iiiiers may irteitsrje siiica, iaiiumina, titzmia, resin powder. siiicete pewder, may pewdes‘,

serziaiiie piew-zzier, rhciratrncsriic:-mite §3iI)‘!K'd8i’, iiuot'inaE~3::i mica pew-zzier, ?E’_y‘C§:”G2=2‘,1_1'3i'GD'}/5 ceiiuiese powder, arid ihsa

iike. The aid of riisseiving cyciesp-arih may in-C“.iU('.§L‘, for exampie, an aiicyiene giycei and a poiyagiityiene

giycai such as eihyierae giycoi, prczgayier.-e giycei, isogzrtzpyieriea giycei, gycsiyetityiene giyixai, psoiygropyiette
giycoi, and the iike. The rate and the eimourrs of the disshivihg aid may range from approximateiy 9.2 part in

5 by weigi“-.i with respect to pari. D‘? the tctai weight (if the ()¥'§}.‘ai’i§-Z3 sriiverai. The aiityiene ggiyt:-:3! :aeir'ves;
as acceiei'ati.ng the infusieh or penetration of the cycicsgaoiih through the sitin.

The ti:-picteai preparatiche as-ztcrciing in the preserat inventislrt may be appiied in ihe form of an emuisien
or a nen—emuision. When the topicai preparations are iormuiateci a rtazvemuisi-:;r: form, they may

preferabiy (2E)i"(ig:Di‘§Se the fciiiewirig (>i:>m,rae:';itii3n:

a. Cyciosporiit: from ea '-g)rt)><imatei'y 3.1% to iii”/‘o by weight, preierehiy from aD_Di'-mtirnateiy 'i% to ?’~}f;i by
weight:

b. Cirgariizz sseiveritz ‘FYOEYI approximateiy 1% to =i(3% by weight, gnreferzabitf item approximateiy 2% to 26%
by weight

c. Maitcavaieht aii:cai~.c:<i~faity acid in Eiquici state ail amhierti temperature antifor ihe aikahczi aritirie:

from 1% to 15% by weight. ;:.-referahiy {rem .;"=r),:;rt3><in*satei;.' 3% to 10% by Weight;
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d. GEE}; substance tn seéid state at temperattarez from apg’,=z’0xim‘€:te£y 20% ta 813% by weight.

preferzatsiy iram ap;:=r'a2<§m2.te§y 35% t0 6094: by '»~aaigh‘t:

:3. .SLm‘act=.mt: from appz'm<ématr;2§y 5% to 50% by weight, girreferabiy from 3;:-prc3>c.‘zn':ateEy 20% t0 45% by
wnight; and

f. Fétier: from €)%. to appro><.§mateiy 15% by weigtt, meferabiy fmm appmximateeiy to 1-13% by ‘weight,
when the Sewer ¢’it€)Gh{>E E3 acnpmyeaci seieiy as the organic: sniveent for the tcapicai presparation -3? the non-

emuision type, the tower aismhoi may convehierztiy be csntained at a rate ranging from appreximateiy 2 to
15% by weight, gsreferabéy fmm a;:3;:sr‘c::«cEzr\ates€y 3% to 10% by weight. in this cezsse, the ssurfa(:i‘.ar2i' may

convenientis; be contained at 35 rate ranging tram apprmcimateiy ;‘»30% ha 453% by weight, preferabiy from
agaprexisnateéy tn 40°/2: by weight and the any substance may conventiaanaaiiy it:-e contairaect at a rate in

the range of fresh apprcxémateiy 35% to 663% by weight, pmferably from appreximateiy 40% ta $594: by
weight. Further, the sutfactant he empioyezi may have an HLB -:31‘ 53 to 25, pre-‘-nrahéy fmrn Q to 12.

"their tepicai pz'e;'Jaz‘ati0n cf the non~emu§sx‘nn type may be fowuiated by nfixingg a cycinsporiza solution in
the organic. sh3vr:::31: and the sntanmvaieant ai::a)hni~:‘:atty acid mater in iiquéd stats? at ambient temp-3rai;L.=re ancvor
the aikanni amine, mixing the re-suiting snéxture with we city substaatce and the s:un‘a:)tant, and adding the

fiiier to the amuitirag rn'mtr_sn-:- as needed, and than hnrncagenizira-;; the mixture.
the 105508! p:'eparatés>ras in accnrdanca with the present irwersténrz in an emuisican term may are-feratziy

cam;Qr§$e the cornposition as tfeiirzwvss:
5. Cwitzxsporén: from agatymximateiy 0.1% in 19% by weight. ,:>x'efésr'ab!y from apgnrowmateiy 1% to 7% by
weight;

b. Organic soivent: from appraaximataw 1% 23% by weight, meefarably fr-am approxixtsateiy 2% tn 12%
by weight;
ct. Monmraéent aaic<:ht>¥~fs,=doty acid ester in iiquici state at ambiartt tempa=z'aiur=a arzdlor the aikan-:>i amine-3:

from to ‘E by weight. preterzabiy‘ fmm apmoxéshateiy 3% to ti)‘-:4» by weight;
cf. GEE‘; zsubstantm in st;Ei<;' state at .-amizrisnt tempe2ratL.u‘e; Eran‘. apprr.>ximaEa->ty t'C="ff.~. to 35% by weight,
preferabiy from apprr;3<£n':ate§y 15% ta 30% by we-Eght;

ea. Surhargtant: from .ap;:>rc::<émateEy 1% to 23% ':)y weight, gareafc-2r.at3§y from a;>,::r:.fi«:<émate-iy to 15% by
weéghtg
1‘, Filter: fr-tam 0% is ap_groxima‘teiy 13‘?/2: by weight, garefenataiy from agzproxktrzateiy 0.1% ta: 5% by weight;
anzi

g. ':3’teri§'Ezed water: from apagbrnximatety Sit‘./9 ts ‘r“5% by weéghtg ;3refs%ra§>.Ey tram a,=),:2r‘cs2<§sna3tc3:Ey 40% in

55i3'~‘/a by weight.
The tapicai pzeparatiens in the form at an ernuisioh he prepared by mixing the mmpeanents (3) to

(E), iraoitisivia, at eievated te»n‘:p8ra‘ture to géve an flit’; rr1§)€t£3i'3 in 21 Eiquicf state, rrsferred to her-z-zirsaftfir as

"mixture A", and adding steriiizted pure ‘Araten refs".-wed to hsarairaafte.-V as "water 8" 1-3 the mixture A with
stirnng at tesnpefaiure. The water‘ 8 may be added at a rate at frnrr; azpprmaimateiy 30% ta 75% by
weight with respect to the tstaé weight at the mixture A and the water B. To the water B may in advance be
atided ass‘. aid 0*.‘ infu:sic:-n or penetration of GyC:t0$pa:)rz'.n through the skin, a v:'5s(>:)sity adjajstistg aaggerti, the
bactencide, a w'ater—sO§ut)i8 substance such as an afkainni The infazsien or penetration aid may
énciude, far exaszxtsie, an aikyiene géycoi such as athyiens giycci, propyieree giyzzoi, hzstyéene gEyc:oE, and the
Eike». The viscosity adjusting agent may inciude, fer exampte, at pmyaittyiehe giycei such as poiyethyierze

géyccsé, pottrprcagnyierte géyctai, and thss like; a ;:20iyv;aEca.nt aicah-:3! su-ah giycmrin and the iikea; arac‘ water—

soiutsia polymer such as a3arb‘0xyvihy! pctymer and the iétce. The topicai preparaticsha in the emuisiorz form
may be of an tséiiwater typz-3 and of a watearlnii type. For the topicafi ‘pr=3p;3r33ti(33’}S the oiéfwaat<-3r type. the

rsurfacisarzt taaving an HLB of 2‘. to 18 may ,oreferai:;iy be empfioyeci; for the topicai pregzarations of the

waterfaéi typea, the suafactant having an HLB of 2.‘ to 93 may pr-rzferaizséy be ampioyed. the tcrpicat
preparations of the ermstsian type shay be added, as needed, a visccms oily sutystanca such Eiquid

pearaifin, giycerin, vaaseiirxe, and the Sikh.
The Eflpitat ;:sl'<E:{):ara?.‘t30?'£$ according 10 the p:'esc:~nt invention may be admia':isi:ere3d by appiying them

directiy to tins .2:-.'t‘ectec§ 0f the skin or by a;:g)ty'sng them in the farm of a patch, piastsr. pnuiiice, or the

iike tea the part thereof, severai times, eg. once to thrice, day. The“ number of appiiexations may

appz'o;::;'3ate§y be increased or reduced depencziing upon the exterst -an‘ the disease to he appiied.
tn :ae::c:::rdanc:a with the tcapicai g>r:v3_:)arat‘sc.-ns at ‘t‘nc=,~ present §nventh::n_ a znhtture of the Cyciosparin

soiution in the organic sotve-nt with the Eicguid montwaient aicohoéwfatty add ester and/or aikanoi améne is

tzcntaineu‘ in the ct-Eéy 5:_sbstanc:ea in h9mc>g;eneGu$3y disgaersed maranear. E-fiance, the tcmécai preparations: ":8 so
héghiy iikeay ts infuse or gsenetratet through the skin that they can demonstrate §1ig§“:§y thezap-etstic effects

wean at.=tQimrnur3-3 or aflergic: skin »:iEszz'~3;ase:3 mermy by ag>;.-flyirzg them tr.) the af?s::'tead part at the skin. :”-ur?.i':e:-.r,
the topicai preparaticns are iittie irritatéve or extrerneiy aim in irritation to the skin 86 that they are night‘;

....._AC.’S4 7229A. L,L.\ 0461
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safe.

"fhe 'io;:si::sai pregmrations acscnrciizig to the present invezntiori are highiy eifsactive for the th-srapy 0%
various dermal diseases such as simpic ciermaiitis. §3SCiF'i5..‘3-E3: <:<m~.‘.a~:t créermaiitis. aiiergic coratact derrsxaiiiis,

aiizpecziai and the Eike. Fuaiher. tiaey arc-2 saiiacttiver for ii'e€.ting oiher ciermai such as scaid. The

 
  
  
  
  
 

  

 

5 topicai preparataans can assist adapt 2. skin piece grafiiezi E0 the 5513 of Skin grafting.
The present invention wiil be tisescribed more tieiaii by way of axampies.

iéxeamgrriea 1:

10 For 21 tapicai preparation, thwe weerrg empioyed the compenerats as fciiawsr

‘ Cyciosporin: % byweigiri
35% Ethmoi: 3% by weight

i isopu-op‘,/i myrisiatse: 5% by weight75 E . .' , . .
g Ohvsa mi: 48% iaywesgiwi

Paiyoxyeihyiersa (S5 giyceryi monwtearaiez 35% weight
Fineiy divided siiica {Ae=rcss;§i EDQ} ; by weight

20 "Fits iopicai ;)re,oarai;iC-:2 was formuiaied by hrixing isapropyé rzzyristate, poiyoxyetmiiene (5) g;iyi:e.%r'yi

rrsunsasiazarate and c-iive 0%: with sfrrirsg at 53° C is) give a hnmogenous soiuticn to which a soiutiori cf
f;yc¥Cz-sgciorin in eihanoi was added, and the resuiting n':?'><i3,:.'é3 heated to 30” ~ 35 ° C was rnixeci with :aer<:-5%?
to give an ointment.

25 Exampie 2:

A tapisai preparation was prepared in subsiamiaéiy ‘she same manrseer as in Examgzie 1 usirag the
conzponianis as fmiiaws:

   

 

  

33 ilycziosmrinz 1% byweaigiwt
95% Ethanol: 5% by weigiit
§S(3§3r!)3:)yi myr'isi;ate: 5% bywsigiii
Oiive mi: 47% by weight

35 Po§j,ro>:§,/fiethyiearzz-2 (Si giyceryi monczssiearatez ‘V; by vaeigiii
g Firseiy divided siiica {Aerosii 299} .7% by weight

cxampie 3
423

A iopicai preparzaiicm was piregzar-mi in esuhsiantiaiiy tiara same manner as in Exaampie 1 u3ing the
components as inflows:

4“ Cyciosporén: 2% by weight
“ 88°/u Eihanoiz 10% by xveigizi

isopropyi mynstate: 5% by weight
{famiaiiia (:55: 44% by weight
i"0iy0xyeti‘wiene ("5") giyceryi moriosiearaie: 32% by weight

50 Fireiy divided ssiiiea meriasii 5230} ?’’/== by wasigizt

Exampie 4:

55 Aiier the Skins 0% gajinaa pigs were sensitized with diniirciiiajurobenzene {BNFB}, DNF8 were; appiiad
again, tieersby causing the strcrng aaiiexgic reactiore to fifiriergtsr an the skins of the guirwzz. pigs.

The efiicacy of the tcspicai preparaiians accarding ‘iii the §3i’=3:S8n‘E irwentian was cbserveci wiih ihis:
axperimientai mndaai.

ENSDDCED: <EF-‘,___________w'L1-3-\!—‘4‘§‘;‘3A‘._!__.*
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Cyciophosphaméde was s'ntraper.itoneal!j~; aciminéstsred at the rate of 205) mg per kg three days heft;-r'e
the s:er:,s§ti“aati0r1 cat rrsaate Hariiey guiatea higs, we§§.;hihg fmrn 40 grams t-:). 509 grams, and SC) .113 of a ‘ED?-3

[WFB scziutic-h in a 1:1 mixture of acetcne and oiive oi!) was apptieci to one eaarficxisra :3? east: of tree -guinea
£>?.<3~‘3r -"-W day 8. E3 dose of 20 mi of {}.5% or 3.1% DNFB soiutic-n in a 4:1 mixture: acetone and r:-Eéve ail wag

appiied to the be‘-1.": .<.=ides of the depiéated abdormna! pmtéortsx of the: gtsinea pigs, whereby -::r;rrt.a<:t dermai
rtziiergic reaction was induced.

After‘ DNFB was then appiied as an antigen to the rxerresponding gites of the both ahdoménai pr-ortiarsssg
the topétzai gzrepa ziéahs §3f'fE':§)§3l=’E3(§ in Exzampie 1 (c:0a‘.tz=.Enéng cgactosporin at the rate of 8.1%, 1% and 10%}
were appfied Er the amount at’ Lil therein». Thss an zatéort W633 repeated twé-.”:a=; 5 day at an Entervzat of 3

to hourza. The first applicatiost hf eaarzh tomcat preparation was conducted imhttadiateiy after DNFB had been air
cirEe—-."£.

The aiiergic reacticm was esraiuated at 24 hours, 43 heurs and 7'2 hours site: the appiication at the

antigen in &3i2C!£)t'(i€Sifi-.'_‘:E: with the foiic-wing criteria: Rzatirag 4 swefii im rad; rating; 8 == coin:-red in red; rating 2

= coicred én pénkg rating "I = as spot coimed Er: pink; and rating =3 === no change. The vaiues as :2‘-hawi‘. in
15 Table 1 baiow rs:-prescmt the mean vafue pins or m§r::ss the standard error (SE).

The stattsticai treatment was conducted with Student's Heat, and ii sigmficant differeme was jusiéfisci if
the: error rate was {CC-‘<{}.Q5.

The apptication or the 625% DNFB soiutien caused the strongest {E1§}S:"g§CZ reaction over the térate range:
fmm hours to hours; after the ap,£>EEa::atiort. The‘: 31% cyciesporin Qintment suppressed the aiiergic

2:: reaction to E1 considcarahie extent with rm significant d§ffet'enc:e, Or: the other hand, the ointment: cc-ntainirtg
1% cytxisnatpctrin reciuced the aéiergic raactic-at to :4 remari-cabte extent at 24 hears with the significant

d§t'“ferer:cv=.=. of pazt)-.EZ=t. Even at 4-3 hears and .72 hcmrs, the zstimgic tea-iztion was sssgapressesd with the

significant difference. Furflwr, the oéntment containing 39% cyciosporin demonstrated the signiftcawt
sugztpression cf the aiiergéc. Etke the 1% cyciosporin etntmeht. As; cantroh the okrttrnesut bases c:-my not

25 sugzprass the aiiexgic re€.ct':0n at rats. The r2a:,3La§i::s- are shown in Table 1 beiow.

 

G3

  

 

TABLE ¥

Test Sam;::!e:s

 
49 * ,9 < 0.05

"* < 0.31

When the =i).’i% DNFB solution was appiied, the shcangest aiier-gic: reaction was caused to a;:spe2at' at 48

45 hours after the 3;:-piicatitm, The 0.1% (:yc:i0sp0r.En tepéxzai preparatitm supgaressed the aiieargic reaction to a
remarkabie extent with the significant difference of pa < 0.01. The reactian was iikewise sur:-pressed
even at =28 hours and 72 ho=.;r:s. {fin thee anther hand, the topicai pregtarations contafining 3% and tif3r‘%

cyciosporin S§‘.CiWr3C§ the reductinh the aiiergic :'e2.ct:'ort with the significant difference._ {iksa the topicai
prrazpareatirm czcsatiaaérwirag 0.1% C:yi:iCs€sp(3r'in, A2; a contra}, the ointrrsent base‘. cmiy did net suppress the aiiergic

5? react':=::n at ‘me rasuits are shown in Table :2 ha-iow.

55'
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TABLE 2

Te$E Szampies 24 hours;

5 Csyciosgzearin W») No. of §§i.i§!'E<:"=Ei pigs

2.1‘ 1 .3

€13 1- 0.2-.“

3:?‘

is

Exampio 5:

at; Case: 1

A maie patient‘, 27 -,-ears aid, has been with zatcspict zxzrmatiiis since his age of 22 aitheugh a

temporary remission had been gained at his age :3? 8 years from the atogzsic darrnatités siracu-3: his age 01‘ 3,

25 ‘varimis sieroidai ointmanta were appiied so far; they ';r«.'err5: found hardiy effective. With the ‘$095 f.‘.y(_‘_§Qsp:_){';n
0ii':tn'xei“:§ acrzordihg Elna gcirasent §fl'V533’l§§Dfl, an fish on his stair: siissaizxgzearezd mu: to five 'na)r_1r:: after the

appiicaiion of the oinémeret and the Eichenizeci eiyihrz. pecuiiar ‘en the atoms dermatitis disappeared
compieteiy at day 3 afiesr its agcxpiicaiicm vwhen tirae ainizweant was rappiiaci twice per day.

Case 2as

A maia <::hiii:E, 8 years; aid, has been giffeizteij with afiagzic de:rrr:at§?.ie3 since his agts :3? 3 and was
administered with Azejatirs, Iimiiien, and Ftizaben as weii as oiniments such as Fiincierors V, i_io<:orte:n arid

M€,‘i}'la-I§€%i’f?‘z; h0w»au'eri my effect was isacoggiiizeaazi. The apapiicatiorx cf ea 5% cyciasporin aintmemt accoidirug it:

as the present invesxéion eiiménaisd an itch is his skin within 5 hzaurs after Eopi-mi a-zimmisiraiion and
" itch, erythema and wet evasion of the affected part has‘ disappsaamd within 2% hours after the appiicaiicm

thereoi.

Case 3:

49 , ,. . . ._ . . . . . . . , , ,
A mare _c«ai:ei':i, :32 years: arcs, was affected wszh psoriaizzc arihrztts. and the We ctyciassporm (simmers:

according to the present invention was agtvpiied to the wet ewthema with a C588? bonjeriine and the scaies

on the surface: ihareaef. The: 1% cyciosgzaoiin 0in‘tmsn*i improvee»:: the :i\us;;)ii;2: phezncamenon within 24 hours

aitei the appiécaiion with the eiyihesna désappeaiing at day 3 from the appiication of the uintment.

45 ,
Exanipée 6:

5?} order to dernonsérate the efficacy 0:’ the tapécai pre_oaratio:":s according ‘she mesant inveniion, the

zairatme.-nts were prepared frcsm the compeneenis: as s3E'ac:«wn in Tabie 3 bseiow and the efficacy thereof was

an evaiuatecfi in sui:-stantiaiiy the same manner as in Exampie 4. The evaiuaiien rezsuétzs are shown in Tabie 3“ b§32UW.

55
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pharmaceaJti(:al <-ziiic _
~.‘a=..-nd ségnificantiy effective.

E5‘ 8 51%?’ 1229 A1

T.«’~‘\BL-E‘ 3

  
 Pcsfyo:<yethy§e:":e giycoi manostearate

Aercszsii
 

  

 

Tyiethanoi amine

Efficacy 3 .
* {30a‘rzp;asative Exarnpées 

-Somparatixrre Exarnpis->5:

Thee fofiawirsg topical prep;as‘a?.ti(3I':sz cc-ntaénirzg cyaikssporira \n..'<-we mepareaci for cempexraitive ;)ur_:3i)$ees in
canvertianai rnarmer:

E. A master uii 5-qssgnenséon cccmtainirig 5% by weight of cycicsssgcmzrirz;

H. A SLI53_D€-E‘.S:iC2:“. of 5% by weight of Wcisasporin in castes‘ CI-E5 ucsniairxirag 20% by weigéwt of propyiene
giyrzei: and
iii‘, An isintrnésnt corataining 30% by weflgbt

ethansi, by weight of poiyoxyethyiena
state.

The ‘gamma? prenaratiorxs prepared in the manner as ciescribed herainabovsa were e\a.=3.i-Laatcsssi for theér
' in sub$'tantéa3iy tbs: sarmas manner as in E>:;am_(2ie 4: hcawever, zeorae of "them were

<:§;cic:s;3ori;':. 43% by weight of oiizre 0%}, 10% by weight as
{:33 sis:-ate, and 30% by weight 0‘: siiicon diaxide in cc~i:oic€a!

 

Exampfe '1‘:

For 3 topécai 53:-epaa'at'ror:, there were ernpioyed the cempofienis as felicws-.

  

 

 
  

 

Cyclosporin:
95% Eithancr-3:

§SOpr‘0p‘yE myristater
Camesfiia 0&3:

¥*'oEyo>cyet?1y'ieree {5} giyc-esryi rnonczstearatez
Fineeiy divioéo‘ Esiiézia (Aerc.-$5) 20%}

5% by weight
2% by weight

7".’/‘ex by weight
46% by weight
41% by weight

5% by weight

 

  
  

tapicai ;3z'e.>.pa:'aiicm was fcrrnuiaited in substantiaiiy the S,-ame marzner as in Exampie 1.

Exarngniee 8:

A to,né<:ai méparati-zan was prepareci in sufzazstantiaiiy the same manner as in Exampiea 3 using we
mnuponents as foiiows:

1'!

mMi3.’:‘4?Z’£9!-‘X: _j , >
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  t3ya3iG3pL\:'én:
$5"/c Ethsan-:31:

Isc:pr0;.=yE n‘:y:‘istate:
Carmelita raii:

PoEyo:<yet§t’yiene {5} géyceryt rrxcnnostaaarzztee:

Fineiy divided silica (Aerosii L200)

5% by wefight
5% by weight
5% by wssight

3§% by weight
39% by weéght

5% by weight
 

Exampia 9:

After each of the topé-sat _::«z'epa2'atEor:s pr3;:>aser;! in Eixamgntaas 7' and 8 were stored Er: a dose-d state: for 6
months at reiative temperature at 75% am‘ temperature of 46“ C, the content of r;yc§-cusporin within the

t(spE(:ai ;3ra%§:2ar‘::‘1tE£)r2 was msaasuread, As 31 resszsit, it was f-;‘.:.mt:§ that no s:.ebs~tam~§ai zztsangeg 'v\rrar«a observed
between before: and after atarage. "thus, it is confirmed that Cycfiwparin is sustained in a stabée state :0: a
tong period at time.

Examghie 18:

A mixture (A) waa. p§’8DE1i‘Q(3 by ziissciving 59 grams of cycicesperin, ‘F53 grams of 2~acty§ dorjecanot, Si}

grams of iszaprcspyi ntyrisstate, 20 grams csf isotrédesmi :nyt‘Estat'ca, H} grams of p<2§yc:=;r.yethy3:-aha sanrbitan

monoeieate (2t‘3}, 5G grams of poiyoxyethyirm-:-,~ giyceryé monoszearate (5), 13 grams of sorbitan menu
w$Ee:-1r'atr;=., BC! grams of czetancifi, 443 grams: DE $8133-sate and 39 grains ciive sit at 80 C. On the other hand.
ea mixture {8} was prepared by aciding 39 grams of promeieats giyccst, 28> grams of ciiésaprapazmi amine. 2
grams; :3? t:sarE)<a:<yvit1yi przriymart 1 gram (sf mettayi ;{.=~t:ydrc.~3«:ybertaate, and 1 gram of _{:-rcsgpyi ;)~En_/droxybenn

zeate to 596 mi of sterilized water and heating the mixture to agamaxrmateiy 8;‘ As the two ms'2<tur‘es
reached the predetermined tesrgerattayes. the mixture A was gra-sluaily addacs‘ with \rig;;ar<:—us stitring to the
mixture themirny producing an emulsion. After the acéciition was tempts;-ted. the heating was ceased and
‘the: ’[EiET\;)E1¥'2CIL3r£3 of the: ermsésion was stirresj and coated zimvn to 60” - 55°. Thers, zsteriiézed water was

added to make the ivzrtai voiume at the mixture 1 kg. The whats mixture was atts-wed to and zietoameci,
foiéowed by fiiiéng in 22 vesses‘.

in the above cctmpcssitican, potyaxysthyienei giyceryi rnort::>s;E:—2:ar'r.rtea {5} can be repiaszzaci by 2.0% by
weight at pOIyO'.~Q;‘5fl’E'yEE‘:E1§> {2} cetyi ether; sorbiiara n1onostea:’ate can be rsagiaced by squaiane SK; and

cxetancsi can be repiaszed by foehehyl ate-stint. Further. the tc-taai vcziurrte of the steréiiaad water used for the
mixttsre (B) can he repiaced ‘cw Iécguict paraffin.

Exampia ‘S 1 2

A mixture (A) was p:'epa:'ed by ctisseiving St} grams of cycicasp0:'in, 50 grams sf ethanol, St! grams of
i:sc-pmpyi myristatn-*., 50 grams of pzaiyeathyisne giycoi (409), 30 grams (2? dithyi se:-Taaacateai 83 grams of (3§i'\,-‘S

33:, 30 grams of poIyo:»v,re.~t:hyiene rnancstearats (5). 30 grams 0? p0§‘y‘€E§‘.y§v:-)E’EB giycsi monestrsarate (40), and
30 grams of soritaitan monesfearataa at ::<E:av2=.tr3ci t€i(?3;{?E3{'£3iL3t’O. the other hand, :3 mék-:t=..-'re {S} was prr;}pas‘ed

by dE.~:$0EvErsg SD grams; of gztafythyiene giymt, 23 grams at diissoptc-pambi amine, "E3 gr;am$ of cartaaxyvinyi
poiymer, 1 gram Qt" mtsthyi :3-hydroxytreneate. and ‘i gran“: of pro}:-yi p~hy»::‘r0xybesr3zoate in 528 mi at

stezmzszaci water at eievateecfi ‘Eet'r1;3e:'ature. The ntixture A was ggraduaiiy added with wig-Drums Stirrirtg to the
mi.\'tute Es, thereby pr'or.tur:.ing an emu.-iszion. Atter the addition was rsontpieted, the total voiume of the mixture
was §.n<:nssa:sed ts) snake: 1 kg by adding steriiiaeci water to the rnixiurta.

in the abcve cgmpgsitien, tatharaoi can be yepiaced by behehyi aicshoi, and diisaprepahoi amine can be
reapiaezeed by trie.=th£~;m'J£ aznitaea.

Entarmc:-Ea») 12:

A anérztwa (A) was gzrepareci by ciisscsévéng St? grams of cyciosparén, 10 grams of octyi mcohci, 5% grams

at otéve ass. 30 grams 0:’ i$0p:'c«py§ n“=y'1'ist-ate, 25 grams of Eszsfizidecyt rhyz'isi£~.te, 20 grams :31‘ pe¥‘3,'0>;yethy‘i5ne
gcrbitan monracieate (HG), Si} grains (sf ;c~0Ey0xyethyie:n€:€ giyr:.er‘y€ monostearaate (51%. 20 grams of sorbtan
stearate. 30 grams cetanei‘ 25 grams of stearic: acid. and 35 of dietityi sebacata at as *' Cm the

other hand, a mi:<fu;'e {E3} was prepared by adding and d"essc:§v§ng 20 gramfi <3? paiytifiyiene giycci, 20 grams

of riiisaapmpanet-I amine; 2 at casboxyviny! poiymer, 0.5 gram of me-thy! p*h~;ciz‘c->:yt3ans>ate, and £15
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gram of p—i':yc§rO><yE:aen:maie to Ei:“3C§ in £i§)§Zif'CI3£§!T!E3tE1*«§3* 49% mi «:2? 3ter‘“"3ci water by heating me rriixture
its 82“ G or higher. ‘R13 mixture 8 was graduaiéy added with \"§§§€)Y0lSS stirring‘ to the rnéxture A. thereby
praduizirsg an ernuision. .-‘Xfier ihe zadditicin was CCZ‘3T1p§E3§.E‘C§¢ the heating was czesaeed and sieriiized water was

added at 8%)“ C to the resuiting mixture with stirring at mom iemperatme, thereby iricreaasing the tetaé
vcflume cf the mixture ta make 1 kg. The whole m‘s:»:ture was aiieweci tcs stand and defeam-ad: then the
oinirneni in cream form‘. was fiiiea‘ in a container.

in the ahcssae ::<:»rn;:-ssiti-:>r’:‘ is=oprc:-pyé myréstazte can be reagniaaced by isopmpyi paimitate.

Exarnpie 13:

A mixture {A} was p.rer3are~::1 by disssoivirag 53 grznzms (if r;j'c§-szsgzorin, 39 grams of bees wax, 86 grams of

2.6~dimethyt-4-hegsianoi, 30 grams -31 ciiive an, 40 grams of iscstridacyi n*:yz‘i$€:«1te, 20 grams ef poiy::><-
ye?th\_,i§er3e soiiuitai hexasiiam-‘ate {£8}, 8:’) grams rat‘ poiyrmxyeihyienei géyrgeryi mcmostearzzte (5), 20 grams: af

;;>c-iycsxyethyiene (60) hardened caster (iii, 43 grams cf cetesriearyi ;aic:ohriL and 4:: grams as‘ riieithyi sebaazate
at 8%“ C. On the ether hand, 2: mi;<it:,:re {B} was prepared by adding and disseiving 30 grams 9%‘
_neiyeathy§er:e giycol, 20 grams of -:§i':s£>p:‘epano£ amine, 2 grams cf -.:.szr1:i€:><,Wsa~.§.'§ [CI-Oiymefi’, 0.5 gram (*r‘.ei:}*.y§
:3-hydroxyherioaie, and 0.5 gram 9% prcspyi p-hydroxytaerezoete to and in SH‘) mi of eteriiized ‘rates’ by

heaating the nwaxture its 82* C or higher. Yhe rrs§>:iure {B}: was graciuafiy acidiszd with végcamus stirring; the

mixture (A) rraaintained at 80 " C. Afiter the addition was cu:-mgztisted. the heating was ceased and the niixiure
was 4:0-oied dawn its 50” — 535’ (.7 wifih stirrirag, ‘fhen, sieriiize-::i water heated to 530‘ C was added to the

resuiténg mixiure v-rite‘: stirring at room temgseraizure, thereby increasing the tetai votume car‘ the mixture ts
make 1 kg. flue whom mimsre was aiiowed in stand and ciefoarnerjg then the rewiring mixture was fiiied in a
container.

in tree ab-we e)orn,::es:'sfson, the bees: wax can be repiarzed by poiyoxyethyiene ianoiyi airsohoi er a
wax derivative; isotridecyi myristate can be replaced by (}..’:"?«$_- by weEg‘n‘I of silica-ne mi; ;3:>iye><ye£hyieneE

sorbitan eieate (20) can he repiaceci by poiyaxyeihytenei sorbitan-fate}: acid ester; sorbi:tan mcsnestearate
can be repiaced by squalane SK; and stemézed water can be rep-iaced by Eiquid piaraffin,

Exampie ‘E 4»:

A mixture -(A) was prepared by anixing 50 grams -‘sf cyc§os:;3i:>r§r:, grams ciz‘ prupyiene giycoi
menocepryéate, 30 grams -3)‘ isoraropyl myristaie, 30 grams 0:‘ PEG monesiearate (2530), 30 grams of

poiyeihyrfene giytzeé, 20 of isc>triv:£ecy§ myréstate, 2:} grams of cetancsf, 53 grams of -aiive eii, 8% grams
of whaie wax, 35: (grams of scirbitara monostearaie, 362 grams of poiyoxyethyiene giyceryi menestearate (5;

39 grams ef siearic: acid, 20 grams; of diiisoprepancii amine. and 49 gramas of di-1-)iInyE sebacate and heating
ihe resuiting mixture at 80" C. Or: the other banci, a mixture {3} was pre;;:as'ed by aeciing 30 grams of
prc-pyiefie giy-::(.s€, ‘:5 grams cf diisc-g;)r-:)pan0i amine. 2 grams of carbaxyrvirlyi pceiymer. {L55 gram of mieihyi
hycir‘oxy.3:3enoate, and 0.5 gram of propyi p«hydr0><yber:zr_>ate to ap;3~rc;>cimateEy 400 mi at‘ steriiéaed water and

heating the zessuirtmg mixture E0 82 ° (3 car higher. The rnEx‘I:a,-re (B) was graduaiiy added with vigcarrsus stirring

to the mixEu;'e {A} ma':r:’:aEr:e.d at 80 ‘ C or higher. After the addition was compieteci, the heating was ceased
and the rrzixture w.:-as s‘iirr'ec§ to me? time E-:arnpera'£ure cm‘ the mixture to 8%‘ — C, ioiieweci by adding

eteriiiaed water heated at 8:‘) ‘ G to the resuifting rriixture to iricreaee me tetai vofums; of ti:-9 mi>;tua‘e to make
'2 kg, The whsie mixture was aikrrve-ti 3-:3 stand arm! -dezfc.-am-ad; then the resuéfing mixture was fined in 3
eantairner.

Ezarrapie 15:

A (A) was _ra.-'epared by rraE><ing 50 grams of cyeiosperin, 7%} grams of 2»c:-ctyi -dedeczsnoi, :36

grams; of is-.-nprene giyixsi, 40 grams of diethyi sebacete, 30 grams of isegrepyi myristate. 38 grams of
isotriaziecyi myrisiiate, Sf} grams of whaée wax, 3E} grams cf cetancsi. 40 grams of stezzric 20 grams; sf

PGE (5) giyceryi monostearete, grams ef PEG monostearate {40EO}= 16 grams 0? sorbitan monosiearate,

59 grams Qf ci%': a sit. mad *. gram of 3:zr:),:2;,ri_oarabe:~. and heating the rn§>:tu:‘<—; to. 80 ’ C, On the times‘ hzsncé,
mixtisre {B} was prepared by adding 30 gramrs cf betyier‘.-e giycei, 20 grams of d':isa_m‘opanai amine, and 1

gram of methyipzariaiqr-an to 430 mi steriiized water and heating the resuitérag i'}’i§>¢,Ei_.=E”e in 82° 0 or higher.

The mixture (B) was graduaiiy added with vigereus stirring to the niixture {A} maintained at 80 *‘ C G!‘ higher.
After {E162 a-tidition was <)0mpiete(i, the hesatirig was ceases)‘ and the tamperaiure of the mixture moied

down to 68° — 55* C ‘<‘i§‘Ch stirring. Then, steriiized water headed at 89° *2 was added it: the resasitirrg
méxiure, mer-eh.-y increasing the tote; mmme of the naixture ta fT‘.E'::=:=':! 1 kg. The wincsie mixitme was affewed to
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zstzmd and de-foamed; than the resuiting mixture wae fiiied in a ccntai:2es~.

16:

5 A soiution cf 58 grams of cyc:€os_:snrén in 81) grams of 2-octyé dodecanoi was added is a warmer} mixture

sf 4% grams of isczgarcipyi myristate, 370 grams of Oii\.'<:“= crii. 378 grams. of gc:-aigrcxyatiiyiene {5} giyceryi

mars-asiearaie, 2 grams of poi§;::c<yethy§ene (9) iauryi ether, and i6 grams of sorhitan mcrmsiearates, and .70
grams of azaresii was addaad to the resulting mixture, i‘hers2i>y yieiding a E»:3pie:ai preparation -3? 21 mm-
emuiséon iype.

1:2

Exampie 1'5’:

The efficacy -3*.‘ the cream: ointment containing Qyfiosparisw, preparecfi in subsiantiaiiy the same mwmer
as in Exampie if», was confirmed by apgtrtying it to irarssgteiant of skin sections mi mice.

75 The skin a=ecEi:)r1s of 1'0 maie 238:5. mice :3? 5 wvaeks were §x'ar~.s:pEar3t€:d it) makes ifiiii-i.’Heai\i mice -:11‘

same week. To the transpianted sites and the portions surraunding ‘rbem waa appiieci app;'oxirnate£y {M
gram of the ointmenf. ;>rse,::ars3<ré in E>;‘;afi‘.p§E~) ii: two times per day untéi ihe transzpiarztezi set-cfic-ms aventuaiiy
F351 air‘. The resuits are s§'~.owr: in Tabie 4 beiow.

243 "E"Ai3LE 4

=
!3yr:iosparin(%} Perioci <3fTrans:c3iantaii0n* Effect of Extension Ssgnmcant D:i*:e;'ea~.ce’°‘

>653

 
* mean vaiue 1 SE

” 5-Student's t-‘testSi?   

:a <:os~.tr:3i group in which a cream wiiimut cy£;i:)s§)(:rin was appiied, the irasnszpizmtezci skin specimens

frsii off for an average per:<.nd oi transpiantation si 12.? days, whiie a grmsp in which a cream ccantairxing 5%
cycia-sgrncarin was appiiad had aii ihe transspiamed skin seeciiens grow far 533 days or isngar. For 2; group in

35 whirzii a cream c-oniaining 1% a::'yr32cspo;'in was appiied, the period of trans,rJ§aniaii0n for w'!1i(:h the
transgziantad skin ssciiens grsew was (E}f«£‘h:‘:fid£3ili with significant diffs.-muse to mean 31.3

Example: 15:

-Iii Eigght Hartiey mafia guinea pigs weighing; approximatseiy 300 grams were intraperitonaaiiy administered
with ‘E50 mg.-‘frag of a:y::io;)hc3z;ph.ami<je, and 5!) iii of a 13% -::iinitreaiiurfibizeenzcene -f{3~NFB} s~:0iut§:>rz appiied
is one -aariobra of each guinea pig ir three days after the Entraperitc-neai administration. ‘fine DNFB suitsitiun

was garapsaarad isy di.-sstniwag the matieiarmineczi .-amc:-amt cf iizr-> DNFE3 in a 1:1 mi>:turss cf :.=x:>3t0ne with oiive
oii. After 8 days, the hairs en the both abdominai parts were cut ofi and 28 2.1.3 an“ a 0.‘! 52¢ DNFB scsiution was

45 appiissd to me depiiaied abdsrninai parfis; cf ’-the guinea gigs: to induce conisaci (5€:i’:’Fi-33 aiiargyg. immedisteiy
thereafter, the cy::§03pczs‘§n ointmem prepared in substantiaiiy the same manner as in Exampie 15 was

agzpiieed ts: the paws to which the DN}'-'8 ssoiutizm was apgaiiad‘ foiicaweci by appiyirig the cyciogporirs oénimeni
therein 8 hours. To a co;-“ire! gs-au;:s,. the base used in Exampia 15 sviihout cyciosparin was appiér-xi in
a::c:(Jrd:anv::e with the same St3h£3‘dL3§i=J :35: desczribeacé iaereineaiaove.

so The aiiergic re:-action was determined in :24 iwurs, 48 boa,-rs and 72 hears after the a?.§C~§)i':Cat':(31‘: c:-2' the
DNFE3 soiuiicm as the antigen, and ‘the: rating was: 4 = sweii in red; 3 = a:r:e§0rer.i in red; 2 = inflammation

causing the skin tc tum pink; 1' = infiamma’:ic;'i causing the skin to 11mm pt-aie pink: ans‘ 0 =-' no changge, The
resuits are shown in Tabie 5 imezinw.

14
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<2 0.681 C~3tudE:nt‘s t~iesi

in 9,i'}8SE§ t=.~;>:;;)er§mE:r1ts, We strongest aiiergit: reaction was Sr‘-,i:iu::e(i Over the rariges ext-ariiiing from 24
iwurs to 48 hours afier the app-iicaiion ihe QNFB soimion. The airatmeni containing 13% cyciosporiai

atrcmgiy siippressed ihe aiiergiz: reaction and the oiriitmem containing (11% cyctiosporin sixppressed the
aiiergic reaction with signiéicant rjiifiarance.

Ciaims

‘E.
A tc=p:”cai preparatioi: comprising {a} cyciosporin; {by an orgariic soiveni in whir:.ii said cyciosporin is is
be dissuived: (C) an ester of a fatéy acid with 3 rmncrvairarit aicohoi iiavirig érntsfs number of carbon

atoms of 3 or mare and/ca‘ an aikanoi amine, each being in iiquid siate at 25-“ 0: (ii) an isiiy sisbstance
in saoiid stsaie at C; and {:2} a surfactant; Vv'}‘i€&t‘E?in said ::yr;ics,'::c)rin is czxiiairar-;ci at a ranging

min“: :—:ppi'o>:ima<:aiy 0.1% to 10% by waagint, anti ester aradmr said aikanoi amine arefis contained
at 3 rate from agcsproximateeiy 1%. to *1§% by weight.

A icpictai preparatier: as zzisaimrsed in zziaim ii, ‘w3'iE3r3§.-'i said erganic soivemt is are atiphatic aic:»:>h:>§ in iiquid
state at 25 " C.

A it:-pica! gpraparatioii as ciaimed in cisairii =.«ehez'ei:z said aiipiaatic aicohoi is a {sweat aiscc:-hcii.

A iopicai DT8}3Eii"c'£'€ii_')i": ciaimeci criaim 3, wherein said Bower aziczniirsi is ssitiianc-i.

A E-'.)_[)i£2'c":i preparaticm as: Claimed in sziaim 2, wiiereain said aiipheaitic. zaictzhni is aa iiigiier aicsiiai }':avi.ng 2:
i)ram;i':eci chain and carbon atoms 91‘ 8 or more.

A iopiszai preparation as ciaimed in ciaim 5. wherein said higher aicohoi is 2—oc:tyidcdec;anoi.

A topical prsparation as claimed in claim ‘E, VJhE§i‘8ifl said erganic soivent is 3 fatty acid manoester with
2. poiyxsaient aicahoi, imsiiiigg iicguici state Ei':‘Ei:‘1'ibi<E?:":’°-2 temperature.

A topical pic-:.;naz‘ation ass ciaimeci in Ciaim Tr’, wherein said morioesier is pr<:-pyieriegiycoi mono-::apratei or

promviene giycsai :"£’10i'!{3-‘38.§'J!"}{'i3?.3.

A tcipatrai ;j3FE:;)&."3ii(3i} as ciairneci in any one of ciaims i to 8, wiieréain said saga soivarii is contained

5:‘: at rate rangirig from .appi*o.><im€=.teE§,v 23.5 part EC: 10 parts by weight wiiii respect to par? by weight cf
said cyciaspcirin.

W. A topicai _i3re,:3arai:i<:-n as ciaimad in any cm; of ciaims 1 1:0 9? vvhrarein said fatty a-235:3 ester with ssaid

11.

monavaient aicohoi is an saszter Of a monevaient fatty acid having carbm: Eatonm of S or more.

A topical pseparatian as cfaimszd in any one of ciaims ‘i to 3, wherein said fatty acid ester with said
riiciiiciissaiserit zaicohoi is 21 ciiesier af 3 diiezaient fatty acid iiavirig azarbrr-:1 aicrmsz «:1? 4 Cir’ more.

‘S2, A mpizzzai _nre;1az‘atii3r: 30: ciaimed in any arse oi ciaims i to \-vhereira said izatiy ac:§r:E ester wiih said
man-ovaient aicoiioi is n“:y:‘isti<: acid ester and.-‘or a sebacic acid diester,

054.72299.1 N! ,,>
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13, A -‘;:3p§a:‘ai _r3a'epr.~:r_.2:i§r:ira as ciairneri ire any area of céairns 1 ‘:0 32. wherein said 0513: subsiance is at icseast

one member ‘selected from group cerasisiing of 5: fatty acid having :a melting point of 25 ° C 9.3‘ §‘.ig,‘-§“.E%E',
an aii:cii:z>i, ears iE%Sf.E%:“ arid a ?.z‘igiyc=3:’§c:le.

5 14. A iopicai preparaii-an chairman‘ in aziaim 13, whiareiri $aid trigiyc=3‘:‘ici:3 is vegetabie oii,

15. A ‘(OpiC:Ei§ prepsaraiion ciaii'ned in any one mi ::i.aims ‘: in 34, wherein said surfactant is a ncm--ionic
sissfactani.

-5 ‘:2
‘E5. 29-. topicai pzsparation as ciaimed in any one 01' ‘ciairrss I to 15. f:iri}“:e.=' CC-ii'1f:)I'iSii‘=§j a fiiier.

17’. A iopicai pr’p§-Z‘.f?JiOi'i as ciairned in any one of ciaims E ii: iii, "further c>')rii;ir‘i3irig; an aikyisaria giym!
and/‘er -‘ii poiyaiiryiene giycc-i.

15 18, A tepécal preparatieia comprising (a) cyciosperin; {is} 3 Sewer aicohai; {C} an ester of at ‘fafiy acid with a
i'1"I!DE?C)\.‘€Ii8i'fi aiizoimi havingi 3 t-:>ta§ E}i.ii‘i':5(?£3f csf <:a-rbori aioms inf 3 or mere andfor are aiiianoi amine, each

beiim in iiquid state 25‘ C; (d) an oiiy substance in soiici state at 25° C; and {re} a surfactant:
wise =.=m Said c:yr::iesp:>r§n is -1:c2s1taiiie:-cl at a rate z'a:ig;ing rem apprexiiriateiy 9.1% to 10% by weight.

said lower aicohei is coniained at a rate ranging from appraximateiy 2% to 15% by weight, and said

 

20 ester: aridmr 3;-id aiizarzoi €i?Ti§:'}€—2 arszfis contained at 2: rate rzinggiirzg fmm appreximateiy 1% in ‘:5-°.«£~ by

‘freight.

‘mi A tepicai preparati-are as ciaiined in ciaim 18-, S“.-'§‘.S1"xC-#58 said it>we.r .:«:iz;<:ihc;=i is seierzteci from at least cine

memtisar seiecteci from a ggrciup czznsisting of ethsarioii isepropanoi, propane? and iscabutanei.
25

213. A topics: prezparaiicn as cieaimeci in ciaim 18 or 19, irrhereizi said fatiy acid esier with said {E}UF}vC)‘\Jai*3§":‘l
aicaiiai is an ester cf 2: SfI‘3iQh§“Ch8§Y'i8d or bran<:hed~chain fatty Mid iiaving from 8 to 24 r:ari::c)ra atoms»:

31. A sap:-:3-as pr-zaparaticzn as. e:ias‘mec§ in any one -31‘ ciaims 1:9: 1:: wixrs-rein said ciiiy substance is veggsatabie
3:} oii.

22. A iopioa! preitiaraiion as ciaimeci in any one of ciaims 18 to 21. wherein said siixiactant is a RC!!!"-§(3E‘ii(:
sLsr§ai;iai3’r.,

35 23. A ioniszai preparation as ciaimtad in am: one of ciaims ":3 to 22, furtiier camprising a finer" at 3 rate
ranging irom ap;L=r(.>><§rr'i;ateiy 5% to 18% by wiasighi.

2%. A topics}! preparaiican czcnipzisisig 0.1”’/E: ‘:0 ‘i*.')% by weigh? of c.ycio3~;:30rin; Z“§’u tr.) 15% by weight w

eihan .; 1% to 15% by wraight of i5r.iprc-pyi myristate; 35% to i'5i3% by weight 01“ oiive (xii or cameiiia Q53;
4:: ‘>22. to 4=.'3% by weigiit of a suriaciarii; and 5% :0 10% by weight of :;i§ic:a.

45

so
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(54) Oil-in-water microemulsions

(57) Water—insoluble pharmaceutically active sub-
stances such as cyclosporin are formulated for adminis-
tration in the form of an oi|—in-water microemulsion,

wherein the active substance is fully dissolved in the

dispersed oil particles. The oil is C3 to C20 fatty acid
vegetable oil glycerides, and lecithin and another sur-
factant are includedto form and stabilise the microemul»

sion in which the hydrophilic phase comprises
propylene glycol. A preconcentrate comprising the
above components but free from any hydrophilic phase
can be utilised to make up the compositions, which are
most suitably soft gelatine capsules or oral administra-
tion fluids. The glycerides are preferably from castor oil,
coconut oil or peanut oil.
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Description

This invention relates to pharmaceutical compositions for the administration of water-insoluble pharmaceutically
active substances.

There are a number of pharmaceutically active substances which are water-insoluble and which, as a result,

present a number of problems for their safe administration and bioavailability. Among such substances are the

cyclosporins, and water-insoluble peptides, antimicrobials and antineoplastics, for example. There have been many
proposals of pharmaceutical formulations for the administration of the cyclosporins, some of which are described in the
following patent specifications: W092/09299, GB-A-2015339, GB-A—2270842, W094/08610, WO92J18105, GB-A-
2228198, US-A-4388307, GB~A-2222770, EP-A-0539319 and EP-A-0589843.

In general, because the cyclosporins are hydrophobic, pharmaceutical compositions containing them usually com-
prise lipophilic materials such as oils. GB-A-2228198 describes, for example, pharmaceutical compositions containing
cyclosporin in a carrier medium of a fatty acid triglyceride, a glycerol fatty acid partial ester or propylene glycol or sorb-
itol complete or partial ester, and a surface active agent having an HLB of at least 10. These oil—based compositions are
not intended to be emulsified in water but are used as such, and are preferably free of ethanol.

Other cyclosporin compositions are known which contain not only hydrophobic oils but also hydrophilic materials
such as propylene glycol and ethanol in which cyclosporins are soluble. There compositions are in the form of emul-
sions. Emulsions have certain advantages over oil—based single phase compositions, and EP-A-0589843 describes

some cyclosporin emulsion corrpositions containing, as the carrier medium, a hydrophilic organic solvent, a mixed
mono-, di- and tri-glyceride or a transesterified and polyethoxylated vegetable oil, a polyoxyethylene sorbitan-fatty acid
ester surfactant, and an aqueous phase. The carrier medium with the cyclosporin but without the aqueous phase is
described as an emulsion preconcentrate.

In recent times. microemulsions have been developed for cyclosporin administration and these have provided pro-
vided further advantages over the prior known (coarse) emulsions, especially for oral administration formulations. it is

also known to provide so-called “microemulsion preconcentrates". For example, GB-A-2222770 describes a pharma-
ceutical microemulsion preconcentrate composition comprising cyclosporin, a hydrophilic phase, a lipophilic phase and
a surfactant. This preconcentrate is converted to a microemulsion by adding water or another suitable aqueous
medium.

These and other microemulsions for cyclosporin are all made by dissolving the cyclosporin in a hydrophilic phase
e.g. propylene glycol, and then mixing the solution with the oil and eventually with an aqueous phase. We have found

that there can be a tendency with these microernulsions for solid microfine cyclosporin to be formed during their use,
eg. after administration. This is basically undesirable, and we have now found that microemulsions can be made in
which this tendency is very much reduced or totally absent.

In particular, we have found that if the water-insoluble active substance is first dissolved directly in the lipophilic
phase, rather than in a hydrophilic phase, and then the oil-in-water microemulsion produced therefrom, the substance

remains in solution in the lipophilic (oil) phase. This phase is distributed throughout the aqueous phase of the microe-
mulsions as very tiny particles, and it appears that in this way the substance can be taken up very easily and efficiently
by the body. In addition, there is no precipitation of the substance out of the oil solution.

In one aspect the present invention provides a pharmaceutical composition in the form of a stable oil-in-water
microemulsion, which composition comprises

a) a water-insoluble pharmaceutically active material;

b) C8 to C20 fatty acid mono-, di, or tri-glycerides from a vegetable oil or any mixture of two or more thereof;
c) a phospholipid and another surfactant; and

d) a hydrophilic phase; wherein component (a) has been wholly directly dissolved in component (b). component (b)
is dispersed as tiny particles in component (d), and the composition is free from ethanol.

The invention also provides a preconcentrate for mixture with a hydrophilic phase to form a microemulsion of the
invention, the preconcentrate composition comprising:

a) a water-insoluble pharmaceutically active material;

b) a C8 to C20 fatty acid mono-, di-, or tri-glyceride from a vegetable oil or any mixture of two or more thereof; and
c) a phospholipid and another surfactant;

wherein component (a) is directly dissolved in component (b), and component (c) is such that, upon mixing the compo-
sition with a hydrophilic phase, a stable oil-in-water microemulsion is formed in which component (a) is in solution in the
micro dispersed oil particles. the said preconcentrate being free from a hydrophilic phase.

The invention also provides a process for making a preconcentrate or microemulsion of the invention, wherein com-

ponent (a) is dissolved directly in component (b) and not in component (d). it is to be understood that component (a) is
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dissolved directly in component (b) rather than first being dissolved in another liquid and the solution then mixed with
component (b).

EP-A-327280 describes dissolving cyclosporin in a mono- or di-glyceride of a C5 — C10 fatty acid. The solution can
then be emulsified in an aqueous medium. However, these emulsions are not microemulsions and do not contain the

mixture of lecithin and another surfactant which is especially used, together with the particular triglycerides component
(b) all of which are necessary to obtain the significant advantages of the invention.

Microemulsions are transparent due to the very small particle size of the dispersed phase, typically less than
200nm, Such small droplets produce only weak scattering of visible light when compared with that from the coarse
droplets (1-10 m) of normal emulsions. An essential difference between microemulsions and emulsions is that microe-

mulsions form spontaneously and, unlike emulsions, require little mechanical work in their formulation. General reviews
on microemulsions are provided by Attwood, D. et al, J. Colloid interface Sci. 46249 and Kahlweit, M. et al, J. Colloid
Interface Sci. 118:4:-I6.

In the present invention, component (a) is a water—insoluble pharmaceutically active material. The invention is par-
ticularly useful with the cyclosporins, e.g. cyclosporin A, dihydrocyclosporin C, cyclosporin D and dihydrocyclosporin D.
It is also useful with other water-insoluble substances such as, for example, taxol.

in the compositions of the invention, component (a) is in solution in component (b). Component (b) can be a single

glyceride or any mixture of glycerides (mono- and/or di- and/or tri-) derived from vegetable oils and containing C3 to C20
fatty acid residues. The preferred oils are coconut oil. peanut oil and castor oil. The whole oils can be used or the refined

glycerides. The preferred glycerides are those containing C12 to C18 fatty acid residues, especially triglycerides, and
these are the major components of the preferred oils.

The compositions of the three oils are as follows:

r il:

ricinoleic acidTryglycerides of:

oleic acid

Iinoleic acid

palmitic acid

stearic acid
 

and dihydroxystearic acid in trace amounts

Coconut oil:

Tryglycerides of mainly lauric and myristic acids with smaller proportions of capric, caproic acid, caprylic acid, oleic
acid, palmitic acid and stearic acid.

Peanut gil:

Glycerides of: oleic acid

linoleic acid

palmitic acid

stearic acid

arachidic acid

behenic acid

lignoceric acid
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and capric and lauric acid in trace amounts.

Component (c) is a mixture of a phospholipid, preferably lecithin, and another surfactant to provide the stable micro-
emulsion. Those skilled in the art will be aware of many surfactants which can be used, but we prefer to use polyoxyl
40 hydrogenated castor oil, polyoxyethylenesorbitan monooleate, polyoxyethylenesorbitan monopalmitate, polyox~
yethylene-sorbitan monolaurate or polyoxyethylene-sorbitan monostearate. These surfactants are extremely effective

with lecithin and are highly preferred. Any lecithin can be used but we prefer soya lecithin and egg lecithin. Hydroxylated
lecithins are particularly suitable, especially when component (a) is a clyclosporin, since lecithin per se can be lipophilic
to an extent sufficient to affect the desired spontaneous formation of a microemulsion.

In the microemulsions of the invention. component (d) is a hydrophilic phase. The preferred material is propylene

glycol, but other substances can be used. Ethanol cannot be present. Water can of course also be present but it is not
preferred. Despite the use of propylene glycol, component (a) remains wholly dissolved in the oil phase (component
(b))-

In use, the microemulsion preconcentrates of the invention are diluted with aqueous liquid (eg. water, fruit juice,
milk, etc) to form an oiI—in-water microemulsion, e.g. for oral administration. This aids in ready absorption as the surface
area of the globules is largely increased. The role played by bile salts in the initial step of fragmentation of fat globules,
essential for fat digestion, is circumvented.

In the compositions of the invention, the polar phospholipid lecithin aids in emulsification of the fat and absorption
of triglycerides into the GIT. The combination of HLB values of the polar lecithin and for example, the po|yoxyl-40-hydro-
genated castor oil, is very suitable for forming a balanced microemulsion.

The rate determining factor for the absorption of drug in the vehicle is not the enzymatic metabolism of triglycerides
but rests primarily in the breakdown of the fat globules into micro particles since the enzymes (lipases) act mainly at the
surface of the fat globules.

in the preconcentrates of the invention, the amounts of the components, in percent by weight, are as follows:

Component General Usual Preferred

active pharmaceutical 142% 7-10%

oil phase 20-80% 40-50%

phospholipid 1 -10% 56%

other surfactant 10-60% 35-40%
 

In the microemulsions, the weight percent of hydrophilic phase is generally up to about 75%, most usually from 15
to 50%, and preferably from 35 to 50%.

The compositions can consist only of the components described, or they can contain other substances. For exam-

ple, in order to prevent oxidation/rancidification of the natural oils, an antioxidant, e.g. a-tocopherol can be used. Propyl
gallate may be used as an alternative.

in order that the invention may be more fully understood, the following Examples are given by way of illustration
only.

EXAMPLES 1-4

Microemulsion preconcentrates were made of the substances indicated, by simple mixing. The cyclosporin A was
cormletely dissolved in the oil phase in each case.
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Preconcentrate 1 I

Castor oil

Coconut oil

Po|yoxy|—40 Hydrogenated Castor oil

Lecithin

or tocopherol

Cyclosporin A

Preconcentrate 22

Castor oil

Arachis oil

Polysorbate-80 (Tween 80)

Lecithin

or tocopherol

Cyclosporine A

 

 
 

 

 

 

Preconcentrate 3:

Castor oil 
 
 

Coconut oil

Polyoxyt-40 Hydrogenated Castor oil

Lecithin
 

 
 

or tocopherol 
Cyclosporine A
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Preconcentrate 42

-
Castor oil

Coconut oil

Polysorbateso (Tween 80)

Lecithin

(x- tocopherol 
Cyclosporin A

When diluted with water or propylene glycol, or another hydrophilic substance, oil-in-water microemulsions formed
spontaneously. There was no evidence of any insolubilisation of the cyclosporin.

The microemulsion preconcentrates were filled into bottles to be administered as a drink solution using a syringe
or more preferably with the aid of a metered dose pump with a droper actuator, The formulations were also encapsu-
lated in soft gelatin capsules.

The compositions described in Examples 1 to 4 were subjected to stability examinations under accelerated condi-
tions of temperature and humidity. The solutions were stored at RT (25°C : 2°C), Ref, 40°C-80% RH and 45°C after
filling into flint glass vials.

Simultaneously with the examination of solutions prepared according to the process of the invention, the stability of
the commercially available Sandimmun Neoral capsules containing 100 mg cyclosporin A per capsule was also exam-
ined.

The quantative determination of cyclosporin A was peitormed by using HPLC method under the following condi-
tions of chromatography:

Pump : Waters -510 HPLC Pump
Detector : Waters -484 tunable absorbance detector

Injector : Waters -715 ultra wisp sample processor

Column : 4.6 mm x 25 cm column with L16 packing
Thermostat : 70° - For capsules

50° - For oral solution

Eluant : Filtered and degassed mixture of acetronitrile. water, methanol and phosphoric acid (550:400:50:0.5)
Flow rate : 1 ml/min of the eluant

Integrator : Waters -746

it was observed from the above examinations that the stability of solutions prepared according to the process of the
invention did not differ from the stability of the commercially available composition.

Ex I -

Microemulsions of the invention were made of the compositions indicated, by dissolving the cyclosporin A in the
oils and then forming the oil—in-water emulsions. The procedure was:

(a) dissolve the cyclosporin A in the mixture of oils with slight warming and under stirring to obtain a clear yellow
liquid. Confirm the complete dissolution of the drug by microscopy.
(b) add the surfactant and hydroxylated lecithin in that order, with stirring.

(c) add the propylene glycol with stirring. Stirring was continued for an hour to ensure the formation of a homoge-
neous translucent to opalescent microemulsion.
(d) add the alpha tocopherol and mix thoroughly.

Examle 5:

Preparation of W/O microemulsion for administration in Soft Gelatin capsules:
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Castor oil

Coconut oil

Polyoxyl—40 Hydrogenated Castor oil

Lecithin

a- tocopherol

Propylene glycol

Cyclosporin A

Exaggglg 6:

Preparation of ONV microemulsion for administration as oral solution:

Castor Oil

Arachis oil

Polysorbate—80 (Tween 80)

Lecithin

a— tocopherol

Propylene glycol

Cyclosporin A

 
Exagple 7:

Preparation of OM microemulsion for administration as oral solution:

Pa“
Castor oil

Coconut oil

Polyoxyl-40 Hydrogenated Castor oil

Lecithin

a— tocopherol

Propylene glycol

Cyclosporin A

 

 

0478



0479

10

15

20

25

30

35

40

45

50

55

EP 0 760 237 A1

Example 8

Preparation of OM microermlsion for administration as oral solution:

Castor oil

Coconut oil

PoIysorbate—80 (Tween 80)

Lecithin

ct— tocopherol

Propylene glycol

Cyclosporin A

 
Example 9

Preparation of OM microemulsion for administration as oral solution:

Component

Castor oil

Coconut oil

Polyoxyl-40 Hydrogenated Castor oil

Lecithin

oL- tocopherol

Propylene glycol

Cyclosporin A

 
The oral solution which is filled into bottles can be administered using a syringe or more preferably with the aid of

a metered dose pump with a dropper actuator.
The compositions described in Examples 5 to 9 were subjected to stability examinations under accelerated condi-

tions of temperature and humidity. The solutions were stored at RT (25°C 1 2°C), Ref, 40°C—80% RH and 45°C after
filling into flint glass vials.

Simultaneously with the examination of solutions prepared according to the process of the invention, the stability of
the commercially available Sandimmun Neoral capsules containing 100 mg cyclosporin A per capsule was also exam-
ined.

The quantitative determination of cyclosporin A was performed by using HPLC method under the conditions previ-
ously noted (Examples 1 to 4).

It was observed from the above examination that the stability of solutions prepared according to the process of
invention did not differ from the stability of the commercially available composition.

Example 10

A drink formulation was made by taking an appropriate amount of the preconcentrate of Example 1 (to give the pre-
scribed dose of cyclosporin A) and adding about 50 ml (or a glassful) of orange-flavoured cordial. The mixture was
stirred and was then ready for oral consumption.
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Claims

10.

11.

12.

13.

14.

A pharmaceutical composition in the form of a preconcentrate for mixture with a hydrophilic phase to form a micro-
emulsion, which composition comprises:

a) a water-insoluble pharmaceutically active material;

b) C3 to C20 fatty acid rnono-, di— or tri-glycerides from a vegetable oil or any mixture of two or more thereof; and
c) a phospholipid and another surfactant;

wherein component (a) is directly dissolved in component (b), and component (c) is such that, upon mixing the
composition with a hydrophilic phase, a stable oil-in-water microemulsion is formed in which component (a) is in
solution in the micro dispersed oil particles, the said preconcentrate being free from a hydrophilic phase.

A pharmaceutical composition in the form of a stable oil-in-water microemulsion, which composition comprises

a) a water-insoluble pharmaceutically active material;

b) C5 to C20 fatty acid mono—, di-, or tri-glycerides from a vegetable oil, or any mixture of two or more thereof;
c) a phospholipid and another surfactant; and
cl) a hydrophilic phase;

wherein component (a) has been wholly directly dissolved in component (b), component (b) is dispersed as tiny
particles in cormonent (d), and the composition is free from ethanol.

A composition according to claim 1 or 2, wherein component (a) is a cyclosporin, or another water-insoluble pep-
tide. or a water-insoluble antimicrobial or antineoplastic substance.

A composition according to claim 3, wherein component (a) is cyclosporin A, dihydrocyclosporin C, cyclosporin D
or dihydrocyclosporin D, or desmopresin, calcitonin, insulin. leuprolide, erythropoetin, a cephalosporin, vincristine,
vinblastine, taxol or etoposide.

A composition according to claim 1,2,3 or 4, wherein in component (b) the glycerides are of C12 to C13 fatty acids

A composition according to claim 1,2,3,4 or 5, wherein component (b) is whole castor oil, peanut oil or coconut oil,
or is derived therefrom.

A composition according to any of claims 1 to 6, wherein the phospholipid in component (c) is lecithin, preferably
soya lecithin or egg lecithin.

A composition according to claim 7, wherein in component (c) the lecithin is hydroxylated lecithin.

A composition according to any of claims 1 to 8, wherein in component (c) said surfactant is polyoxyl 40 hydrogen-
ated castor oil, polyoxyethylene-sorbitan monooleate. polyoxyethylenesorbitan monopalmitate, po|yoxyethy|ene-
sorbitan monolaurate or polyoxyethylene—sorbitan monostearate.

A composition according to any of claims 1 to 9, wherein the weight ratio of component (a) to component (b) is from
1 :1 to 1 :10.

A composition according to any of claims 1 to 10, wherein the weight ratio of component (a) to said phospholipid is
from 1:O.5 to 125.0.

A composition according to any of claims 1 to 11, wherein the weight ratio of component (a) to said surfactant is
from 1:1 to 1:5.0.

A process for making a composition according to claim 2, which comprises dissolving component (a) in component
(b) optionally with component (c). and then mixing the resulting solution with component (d) and component (c) if
not included earlier.

A process according to claim 13, wherein a preconcentrate composition as claimed in claim 1 is mixed with com
ponent (d).
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1 5. A soft gelatin capsule which comprises a composition as claimed in claim 2, or as claimed in any of claims 3 to 12
when dependent on claim 2.

16. An oral administration fluid which comprises a composition as claimed in claim 2, or as claimed in any of claims 3
to 12 when dependent on claim 2.
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32$: am Rssana, J.L. sf;a~aa:E§e:« and L-3"{(.JI‘;‘.‘${ (:~‘na;.>ier 14$ §§§§:;m»s.<§}§§zi ‘ag1:$jg§tems. e-ditsri by Rnsarza

§zm‘3 M. x ¥§‘§a'r'~::§“:§ Eh-*.:,_. Naw ‘s’es'€<.‘ aasm‘ Esasai. {3{:<§)}.»*fi§¥?‘I %9Es?). '?‘i‘:~sé i3‘33'£S3Yi§§‘§£:£}L‘.€S zshsmizti be

'1:

 

 

   
%my4..

    

 

       

5

0491



0492

‘Vt.

$53-9}

3,3’:-JG

{$9

$5

4:»43'.

anC}:

E? {E e$3*§} 3% M
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A pharmaceutical composition is disclosed in the form of a nonin-tating emulsion which includes at least one cyclosporin in admixture
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LACRIMAL GLAND SPECIFIC EMULSIONS FOR TOPICAL

APPLICATION TO OCULAR TISSUE

This application is a continuation-in-part of

pending US patent application SN 08/243,279 filed May

17, 1994.

The present invention generally relates to novel

pharmaceutical compositions incorporating chemicals

which are poorly soluble in water and is more particu-

larly related to a novel ophthalmic emulsion including

cyclosporin in admixture with Castor oil and polysor-

bate 80 with high comfort level and low irritation

potential.

Cyclosporins are a group of nonpolar cyclic

oligopeptides with known immunosuppressant activity.

forth in U.S. Patent No.

cyclosporin (sometimes referred to in the

In addition, as set

4,839,342,

literature as been"cyclosporine") has found as

effective in treating immune medicated keratoconjunc-

tivitis sicca (KCS or dry eye disease) in a patient

suffering therefrom.

As hereinabove noted, cyclosporin comprises a

group of cyclic oligopeptides and the major component

thereof is cyclosporin A (C62H111Nl1O12)which has been

identified along with several other minor metabolites,

cyclosporin B through I. In addition, a number of

synthetic analogs have been prepared.

In general, commercially available cyclosporins

may contain a mixture of several individual cyclo-

sporins which all share a cyclic peptide structure

consisting of eleven amino acid residues with a total

molecular weight of about 1,200, but with different
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substituents or configurations of some of the amino

acids.

It should be appreciated that reference to the

term "cyclosporin" or "cyclosporins" is used through-

out the present specification in order to designate

the cyclosporin component in the composition of the

present invention.

However, this specific reference is intended to

include any individual member of the cyclosporin group

as well as admixtures of two or more individual cyclo-

sporins, whether natural or synthetic.

The activity of cyclosporins, as hereinabove

noted, is as an immunosuppressant and in the enhance-

ment or restoring of lacrimal gland tearing.

This activity can be enhanced if it is possible

to enhance the absorption of the cyclosporin in the

lacrimal gland. The present invention provides for a

formulation and method that produces optimal cyclo-

sporin A concentrations in the lacrimal gland and

other ocular surface tissues.

Unfortunately, the solubility of cyclosporin in

water is extremely low and as elaborated in U.S.

Patent No. 5,051,402,

merely difficult but practically impossible to prepare

it has been considered not

a pharmaceutical composition containing cyclosporin

dissolved in an aqueous medium.

As reported, the solubility of cyclosporin in

water is between about 20 pg/ml to 30 pg/ml for

cyclosporin A. Hence, heretofore prepared formula-

tions incorporating cyclosporin have been prepared as

theseoily solutions containing ethanol. However,
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preparations limit the bioavailability to oral prep-

arations and this is believed to be due to the separ-

ation of cyclosporin as a solid immediately after it

comes into Contact with water, such as in the mouth or

eye of a patient.

In the case of injectable preparations of cyclo-

sporin, they first must be diluted with physiological

saline before intravenous administration but this is

likely to result in the precipitation of cyclosporin

considered undesirable forand therefore may be

intravenous administration.

Surface active agents such as polyoxyethylated

castor oil have been utilized as solubilizers to in-

ject preparations in order to prevent cyclosporin from

separating. However, this also may give rise to

safety problems (see U.s. Patent No. 5,051,402).

The practical usefulness of cyclosporin would be

greatly enhanced if administration thereof could be

effective; for example, cyclosporin's effectiveness in

the treatment of ocular symptoms of Behcet's Syndrome.

However, if it is administered orally for the treat-

ment of these symptoms, the accompanying side effects

due to systemic circulation may cause adverse reac-

tions such as hypertrichosis or renal dysfunction.

on the other hand, if oily preparations contain-

ing cyclosporin are applied directly to the eyes, ir-

limits its use in formulations that would be useful

during keratoplasty as well in the treatment of

herpetic keratitis and spring catarrh.
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Heretofore, as for example in U.S. Patent No.

5,051,402, attempts have been made to dissolve suffi-

cient cyclosporin in an aqueous solvent system so as

to reach an effective concentration for treatment.

Importantly, this solvent system does not contain any

surface active agent such as polyoxyethylated castor

oil.

the

cyclosporin in an aqueous solvent system is to enable

conceptually, purpose of dissolving the

contact with body fluids which would merely constitute

dilution of the aqueous solvent system which hopefully

would eliminate the immediate precipitation of cyclo-

sporin when contacted with the water content of the

body fluids.

For direct use in the eye, cyclosporin has been

formulated with a number of pharmaceutically accept-

able excipients, animal oil,for example, vegetable

oil, an appropriate organic or aqueous solvent, an

artificial tear solution, a natural or synthetic poly-

mer or an appropriate membrane.

Specific examples of these pharmaceutically

acceptable excipients, which may be used solely or in

combination, are olive oil, arachis oil, castor oil,

mineral oil, petroleum jelly, dimethyl sulfoxide,

chremophor, liposomes, or liposome-like products or a

silicone fluid, among others.

In summary, a great deal of effort has been ex-

pended in order to prepare a pharmaceutical composi-

tion containing cyclosporin dissolved in an aqueous

medium or cyclosporin prepared as an oily solution.

However, successful formulations have yet to be accom-

plished as evidenced by the lack of commercial prod-
ucts.
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As hereinabove noted, it has been reported that

cyclosporin has demonstrated some solubility in oily

preparations containing higher fatty acid glycerides

such as olive oil, peanut oil, and/or castor oil.

These formulations frequently produce an unpleasant

sensation when applied to the eye because of stimula-

tion or the viscousness which is characteristic of

these oils.

Another drawback of these formulations is that

they contain a high concentration of oils, and oils

exacerbate the symptoms of certain ocular surface

diseases such as dry eyes, indicated by cyclosporin.

Therefore, these oily formulations may not be clini-

Additionally,

often suffer from physical instability due to cyclo-

cally acceptable. these formulations

sporin's propensity to undergo conformational change

and crystallize out. The crystallization problem has

been noticed in formulations containing corn oil or

Lastly,

tions often have a low thermodynamic activity (degree

medium chain triglycerides. these formula-

of saturation) of cyclosporin which leads to a poorer

drug bioavailability.

It may be possible to minimize the problems

related to unpleasant sensation and syndrome exacerba-

tion by reducing the oil content and dispersing the

oil phase in water into an emulsion. However, it is

not an easy task to formulate an ophthalmic emulsion

because one indispensable class of ingredients in an

emulsion system is emulsifiers, and the majority of

emulsifiers is highly irritating to the eyes.

The present invention is directed to an emulsion

system which utilizes higher fatty acid glycerides but

in combination with polysorbate 80 which results in an

emulsion with a high comfort level and low irritation
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potential suitable for delivery of medications to sen-

the

present invention provides a pharmaceutical composi-

sitive areas such as ocular tissues. Further,

tion and method for causing preferential absorption of

cyclosporin in the lacrimal gland. That is, for a

given instillation of the composition into an eye, a

greater amount of absorption occurs in the lacrimal

gland for formulations made in accordance with the

present invention than heretofore utilized formula-

tions.

SUMMARY OF THE INVENTION

In accordance with the present invention, a non-

irritating pharmaceutical composition with high com-

fort level and low irritation potential suitable for

delivery to sensitive areas such as ocular tissues

comprises cyclosporin in admixture with an emulsifying

amount of a higher fatty acid glycerol and polysorbate

80. More particularly, the composition may comprise

cyclosporin A and the higher fatty acid glyceride may

comprise castor oil.

Preferably, the weight ratio of the castor oil to

the polysorbate 80 is between about 0.3 to about 30

and a weight ratio of the cyclosporin to castor oil is

below 0.16.

Castor oil to polysorbate 80 is between 0.5 and 12.5,

More preferably, the weight ratio of

and the weight ratio of cyclosporin to Castor oil is

between 0.12 and 0.02.

when cyclosporin is dissolved in the oil phase in

accordance with the present invention, the emulsion is

found to be physically stable upon long term storage.

No crystallization of cyclosporin was noticed after

the

cyclosporin emulsion is formulated in such a way that

nine months at room temperature. Moreover,
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the drug has reasonably high thermodynamic activity,

yet without the crystallization problem.

Importantly, the composition of the present in-

vention provides for enhanced absorption of the cyclo-

In this

manner, the activity of the cyclosporin in restoring

That is,

a greater amount of cyclosporin is absorbed into the

sporin in the lacrimal gland of the eye.

lacrimal gland tearing is increased. since

lacrimal gland, more of the cyclosporin is effective

in producing lacrimal gland tearing than heretofore

possible.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantages and features of the present inven-

tion will be better understood by the following

description when considered in conjunction with the

accompanying drawings in which:

Figure 1 is a bar chart of conjunctival concen-

tration of cyclosporin A after a single topical

instillation of various formulations in a rabbit eye;

Figure 2 is a bar chart of cornea concentration

of cyclosporin A after a single topical instillation

of various formulations in a rabbit eye;

Figure 3 is a bar chart of ciliary body concen-

tration of cyclosporin A after a single topical

instillation of various formulations in a rabbit eye;
and

Figure 4 is a bar chart of lacrimal gland concen-

tration of cyclosporin A after a single topical

instillation of various formulations in a rabbit eye.

DETAILED DESCRI PTION

As hereinabove noted, cyclosporin is available as

a mixture in which the principal ingredient is cyclo-
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sporin A with significant, but smaller, quantities of

other cyclosporins such as cyclosporin B through I.

However, as also hereinabove noted, the present inven-

tion may be applied to either a pure cyclosporin or to

a mixture of individual cyclosporins.

The discovery on which the present invention is

founded relates to a combination of a higher fatty

acid glyceride and an emulsifier and dispersing agent,

polysorbate 80. The selection of these components

could not have been anticipated on the basis of con-

ventional thinking.

well known that

cyclosporin may be used in combination with castor

For example, although it is

oil, this combination is irritating to sensitive

tissues such as the eye. Thus, conventional teaching

in the art is away from a formulation which utilizes

a higher fatty acid glyceride, such as castor oil, and

cyclosporin.

Stated another way, there is no way of deducing

that the use of an emulsifier and dispersing agent

such as polysorbate 80 will reduce the irritation po-

tential of an emulsion utilizing castor oil. There

are no examples of polysorbate in combination with

castor oil which, when admixed to cyclosporin, pro-

duces an emulsion with a high comfort level and low

irritation potential suitable for the delivery of

medication to sensitive areas such as ocular tissues.

The present invention achieves a stable solution

state of cyclosporin. This stable solution state is

another important performance characteristic differ-

entiating the present invention from the conventional

oil systems. cyclosporin is notorious for its ten-
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dency to precipitate out in conventional oil systems

in which it is fully dissolved initially.

the

emulsions can be further stabilized using a polyelec—

In accordance with the present invention,

trolyte, or polyelectrolytes if more than one, from

the family of cross-linked polyacrylates, such as

carbomers and Pemu1en®.

Pemulen® is a polymeric emulsifier having a CTFA

name of Acrylates/C10-30 Alkyl Acrylate Cross—Po1ymer

and is discrived in th "Carbomer 1342"

the USPXXII/NFXVII.

monograph in

In addition, the tonicity of the emulsions can be

further adjusted using glycerine, mannitol, or sorbi—

tol if desired. The Ph of the emulsions can be ad-

justed in a conventional manner using sodium hydroxide

to a near physiological pH level and while buffering

agents are not required, suitable buffers may include

phosphates, citrates, acetates and borates.

While the preferable medications in accordance

with the present invention include cyclosporin, other

chemicals which are poorly soluble in water such as

indomethacin and steroids such as androgens, predniso-

lone, prednisolone andacetate, fluorometholone,

dexamethasones, may be emulsified with castor oil and

polysorbate 80 resulting in a composition with similar

low irritation potential.

The invention is further illustrated by the

following examples with all parts and percentages

expressed by weight. The cyclosporin used in the

examples was supplied by Sandoz.
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Example 1
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Example 4

5.00.
Polysorbate 80
Carbomer 981 0.05%

2.20%

  
  

  

 
G1 cerine

Purified water

T7.2-we

  
  

 

 
  

The formulations set forth in Examples 1-4 were

made for treatment of keratoconjunctivitis sicca (dry

eye) 3 and 4 without the

active ingredient cyclosporin utilized to determine

syndrome with Examples 2,

the toxicity of the emulsified components.

The formulations in Examples 1-4 were applied to

rabbit eyes eight times a day for seven days and were

found to cause only slight to mild discomfort and

slight hyperemia in the rabbit eyes. Slit lamp exam-

ination revealed no changes in the surface tissue. In

addition, the cyclosporin containing castor oil emul-

sion, as hereinabove set forth in Examples 1A-1D, was

also tested for ocular bioavailability in rabbits; and

the therapeutic level of cyclosporin was found in the

tissues of interest after dosage. This substantiates

that cyclosporin in an ophthalmic delivery system is

useful for treating dry eye as set forth in U.S.

Patent No. 4,839,342.

In addition, no difference in toxicity was found

between formulations with cyclosporin (Examples 1A—1D)

and formulations without cyclosporin (Examples 2-4).

The formulations set forth in Examples 1-4 were

found to be physically stable upon long term storage.
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with regard to formulations 1A—1D, no crystallization

of cyclosporin was noticed after nine months at room

temperature.

Further, other higher fatty acid glycerides such

as olive oil, peanut oil and the like may also be

utilized with the polysorbate 80 with similar results

regarding biotoxicity.

The following examples demonstrate the activity

of the composition in accordance with the present

invention for enhanced absorption of cyclosporin A in

the lacrimal gland.

Materials

The [Mebmt-3H]-cyclosporin-A (lot #TRQ6553) was

prepared by Amersham International (Buckinghamshire,

England) with -98% (by

reversed phase HPLC) and specific activity of 2.6

Ci/mmol (2.16 mCi/mg). The 3H-label is a metabolic-

ally stable position as shown by the asterisk. The

radiolabeled CsA was supplied as an ethanol solution

(1 mCi/ml). All

procedures described in this study were "HPLC grade".

radiochemical purity of

organic solvents used in the

all other chemicals and reagents were analytical grade

unless otherwise noted.

The compositions of the six formulations tested

are listed in Table A.
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TABLE A

Miglyol
Oil-in-
Water

Castor
Oil-in-
Water

Aqueous-
u Cyclo-
dextrin

Polyoxyl 40
Stearate (mg)

HPMC

Butylated
H drox toluene

Ethano1(920O proof)

Sodium Chloride

Sodium

Monophosphate

The radiolabeled formulations were formulated to

that the

throughout the vehicle.

radioactivity was homogeneous
ensure

The expected radioactivity

concentrations of the radiolabeled drug formulations

were 1-2 mci/ml. The expected specific activity of

radiolabeled cyclosporin A (CsA) formulations was 0.5-

2 mci/mg. All test articles were stored at ambient

temperature.

Polyoxyl
40 with
Edetate
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Analysis of Test Drug Formulations

The test formulations were analyzed in triplicate

by HPLC to determine the concentration of CsA and

radiochemical purity of the

(>93%) before dosing.

CsA dosing solutions

The radioactive concentrations

of the test formulations were quantified by liquid

scintillation counting (LSC).

Chromatographic Conditions

Pump:

Mobile phase:

Flow rate:

Column:

Injector:

14C detector:

Scintillantz

UV detector:

Data processor:

Run Time:

Retention Time:

Beckman Model 126 (Beckman
Instruments, San Ramon, CA)

Acetonitrile: 0.03% H3PO4 in water,
pH 3 (65:35 v/v)

1.0 ml/min

Supercosil C8, 7.5 cm x 4.6 mm,
3 um (Supelco, Bellefonte, PA)
Superguard LC-8 (Supelco)

Column heater (Bio-rad, Richmond,
CA) at 60-70°C

WISP 712B (Waters Associates,
Milford, MA)

Radio Isotope 171 Detector

(Beckman Instruments)

Ready Flow III (Beckman
Instruments), Flow Rate of
'4 ml/min

Model 166 (Beckman Instruments),
202 nm

Beckman system Gold (Beckman
Instruments)

15 min

6 min (cyclosporin A)

0520



0521

WO 95131211

10

15

20

25

30

35

PCT/US95/06302

_]_5_

Animals

Female New Female New Zealand albino rabbits were

obtained and quarantined for at least five days before

procedures. Animals were housed in temperature- and

humidity-controlled rooms. Food and tap water were

Fifty—eight rabbits (2-3 kg)

were selected from the colony to minimize bias. They

were individually identified by ear tags and appeared

to be healthy.

provided ad libitum.

Dosing

The animals were divided into six groups of nine

rabbits:

CsA formulations.

each group was treated with one of the six

During dosing, the lower eyelid of

each rabbit was gently pulled away from the eye and

35 ul of the formulation were administered in the

After

the upper and lower eyelid were handheld

lower conjunctival cul—de-sac of each eye.

dosing,

closed for "5 seconds and released. The animals were

observed visually for any signs of tearing or ocular
discomfort.

Sampling

Tissues were collected at 20-min.,
24-hr.

eyes) were used at each time point.

6-hr.

Three rabbits (six

and

post-dose for each group.

At the specific

sampling times, the animals were euthanized by an

intravenous injection of 0.5-1 ml Eutha—6 (Western

Supply Co., Arcadia, California) via marginal ear

vein. Each eye was then rinsed with normal saline.

The aqueous humor (‘200 pl) was removed by means of a

0.5 ml tuberculin syringe. The orbital lacrimal gland

(‘40O mg), upper and lower bulbar conjunctivae (‘so mg

each), corneal ("50 mg) and iris-ciliary body ('50 mg)
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were dissected. The tissues dissected were blotted

dry and weighed. Ocular tissue and aqueous humor

samples from both eyes were collected from four

untreated animals to be used as blank samples.

Analysis of Radioactivity

An aliquot of aqueous humor (50-175 ul) was

counted directly in 10 ml of Ready—Solv HP by LSC.

Tissue and blood samples were weighed into combustion

cones prior to combustion in a Model 307 Packard

(Packard Co.,

After combustion of the tissue samples,

Tissue Oxuduzer Downers Grove,

Illinois).

3H2O was trapped in the Monophase—S solution (Packard)

and the radioactivity of the samples was determined by

LSC in a Beckman Model 1801 or 3801 scintillation

counter (Beckman Instruments, San Ramon, California).

Data Analyses

Excel software (version 4.0, Microsoft Corp,

Redmond, Washington) was used for data analysis.

concentrations of total radioactivity in the tissue

samples were expressed as dpm/g or dpm/ml and

converted to ng equivalents (eq) of CsA/g or ml, using

the specific activity of the dosing formulations.

Mean, standard deviation (SD) or standard error of the

mean (SEM) was calculated according to standard

methods. Radioactivity levels were not considered

significant unless the dpm was greater than twice that

of background b=(blanks).

Comparisons of tissue drug concentrations at each

time point for the formulations were determined by
one-factor ANOVA.

made using StatView® (version 1.03, Abacus Concepts,

the Fisher and Scheffe

All statistical comparisons were

Inc., Berkeley, California).
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F tests were used to determine significant differences

The

rejection criteria for excluding any outlier data was

between formulations at the 95% level (a = 0.05).

based on standard outlier tests. No more than one

outlier was eliminated from any data set.

Results and Discussion

The

tissues at 20 minutes,

radioactivity concentrations in ocular

6 hours, and 24 hours after a

single topical application of various formulations are

depicted in Figures 1-4. In general, the concentra-

tions in the ocular tissues were greatest at the earl-

iest time point of 20 minutes as reported in previous

single dose studies (2, 3). The radioactivity concen-

tration was highest in the conjunctiva and cornea for

each formulation. The relatively low aqueous humor

and iris—ciliary body concentrations suggest low in-

consistent with the low

-1.0 x 1o'6

The decline of radioactivity concentrations from the

traocular absorption of CsA,

CsA corneal permeability of cm/sec (6).

cornea was slower than those from the conjunctiva,

The observed blood

radioactivity concentrations (<3 ng—eq/ml) were much

than CsA

80-250 ng/ml observed after oral dosing to humans (1).

lacrimal gland, and aqueous humor.

lower trough plasma concentrations of

The dependence of CsA corneal and conjunctival

penetration on the formulation was interpreted in

terms of CsA concentration in formulation and the

release rate of CsA from formulation into tear film.

The

propensity to release CsA for diffusion across the

aqueous formulations demonstrated a greater

surface tissue epithelia. The 0.2% straight castor

oil was formulated below the CsA solubility and

therefore the release rate could be hampered by the

less than maximal CsA thermodynamic activity (5).
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The ocular surface tissues contained a higher

fraction of the CsA dose than the other tissues and

was used to discriminate among the aqueous, emulsion

and the straight castor oil formulations. The poly-

oxyl 40 formulation produced higher ocular surface

tissue concentrations than the emulsions and straight

castor oil. The emulsions were also effective in

delivery of CsA to the tissues of interest, lacrimal

gland, cornea, and conjunctiva. The castor oil emul-

sion showed higher lacrimal gland concentrations than

the modified Santen and the miglyol emulsion. The

straight castor oil showed the lowest concentrations

in surface ocular tissues. Apparently, the factors

influencing CsA penetration into the lacrimal gland
and the surface tissues are different.

Although there has been hereinabove described a

particular pharmaceutical composition in the form of

a nonirritating emulsion for the purpose of illustrat-

ing the manner in which the invention may be used to

advantage, it should be appreciated that the invention

is not limited thereto. Accordingly, any and all mod-

ifications, variations, or equivalent arrangements,

which may occur to those skilled in the art, should be

considered to be within the scope of the present in-

vention as defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A composition comprising a nonirritating

emulsion of at least one cyclosporin in admixture with

a higher fatty acid glyceride, polysorbate 80 and an

emulsion-stabilizing amount of Pemulen® in water

suitable for topical application to ocular tissue.

2. The pharmaceutical composition according to

claim 1 wherein the cyclosporin comprises cyclosporin
A.

3. The pharmaceutical composition according to

claim 2 wherein the weight ratio of the higher fatty

acid glyceride to the polysorbate 80 is between about

0.3 and about 30.

4. The pharmaceutical composition according to

claim 3 wherein the higher fatty acid glyceride com-

prises castor oil and the weight ratio of cyclosporin

to castor oil is below about 0.16.

5. A pharmaceutical composition comprising a

nonirritating emulsion of at least one cyclosporin in

admixture with castor oil and polysorbate 80 in water

suitable for topical application to ocular tissue.

6. The pharmaceutical composition according to

claim 5 wherein the cyclosporin comprises cyclosporin
A‘

7. The pharmaceutical composition according to

claim 6 wherein the weight ratio of castor oil to the

polysorbate 80 is between about 0.3 and about 30.
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8. The pharmaceutical composition according to

claim 7 wherein the weight ratio of cyclosporin to

castor oil is below about 0.16.

9. The composition according to claim 1 wherein

the higher fatty acid glyceride and polysorbate 80 are

present in amounts sufficient to prevent crystalliza-

tion of cyclosporin for a period of up to about nine
months.

10. A stable, nonirritating ophthalmic composi-

tion comprising cyclosporin in admixture with an

emulsifying amount of a higher fatty acid glyceride

and polysorbate 80. 5

11. A emulsion

cyclosporin A,

pharmaceutical comprising

castor oil, Pemulen®, glyceride and

water in amounts sufficient to prevent crystallization

of cyclosporin A for a period of up to about nine

months, said pharmaceutical emulsion being suitable

for topical application to ocular tissue.

12. The pharmaceutical emulsion according to

claim 11 wherein the cyclosporin A is present in an

amount of between about 0.05 to about 0.40%, by

weight, the castor oil is present in ana mount of

between about 0.625%, by weight, the polysorbate 80 is

the

Pemu1en® is present in an amount of about 0.05%, by

present in an amount of about 1.0%, by weight,

weight, and the glyceride is present in an amount of

about 2.2%, by weight.

13. A pharmaceutical emulsion consisting of

between about 0.05% and about 0.40%, by weight, cyclo-

between about 0.625% and about 5.0%, by

weight, castor oil, about 1.0%, by weight, polysorbate

80, about 0.05%, by weight, Pemulen®, and about 2.2%,

sporin A,
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by weight, glycerine in water with a pH of between

about 7.2 and 7.6 suitable for topical application to

ocular tissue.

14. A pharmaceutical composition suitable for

instillation into an eye, said pharmaceutical

composition comprising a nonirritating emulsion of at

least one cyclosporin and castor oil in an amount

causing enhanced lacrimal gland absorption.

15. The pharmaceutical composition according to

claim 14 wherein the cyclosporin comprises cyclosporin
A.

16. The pharmaceutical composition according to

claim 15 wherein the cyclosporin is present in an

amount of between about 0.20 and about 5.0% by weight.

17. The pharmaceutical composition according to

claim 15 further comprising an emulsion-stabilizing

amount of Pemu1en® in water suitable for topical

application in the eye.

18. The pharmaceutical composition according to

claim 17 wherein the cyclosporin is present in an

amount of about 0.20% by weight, the castor oil is

present in an amount of about 1.25% by weight, and the

Pemu1en® is present in an amount of about 0.05% by

weight.

19. The pharmaceutical composition according to

claim 18 further comprising Tween 80 in an amount of

about 1.0% by weight,

about 2.20% by weight.

and glycerin in an amount of

20. A pharmaceutical composition suitable for

instillation into an eye, said pharmaceutical
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composition comprising a nonirritating admixture of at

least one cyclosporin and castor oil in an amount

causing enhanced lacrimal gland absorption.

21.

claim 20 wherein the cyclosporin comprises cyclosporin

A.

The pharmaceutical composition according to

22.

cyclosporin A in the lacrimal gland of an eye,

A method of causing enhanced absorption of

said

method comprising the steps of:

admixing cyclosporin A with castor oil;

and

instilling the admixture into the eye.

23. The method according to claim 22 wherein the

step of admixing includes forming an emulsion of

cyclosporin A, castor oil and water.

24. A method of causing enhanced absorption of

cyclosporin A in the lacrimal gland of an eye, said

method comprising the steps of:

forming an emulsion of cyclosporin A,

castor oil, Pemu1en® and water; and

instilling the emulsion into the eye.

25.

cyclosporin is present in an amount of about 0.20% by

The method according to claim 24 wherein the

weight, the castor oil is present in an amount of

about 1.25% by weight, and the Pemulen® is present in

an amount of about 0.05% by weight.

26.

emulsion further comprises Tween 80 in an amount of

about 1.0% by weight,

about 2.20% by weight.

The method according to claim 24 wherein the

and glycerin in an amount of
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SOLID DISPERSED PREPARATION OF POORLY WATER-SOLUBLE DRUG

CONTAINING OIL, FATTY ACID OR MIXTURES THEREOF

BACKGROUND OF THE INVENTION

Fi f h n

The present invention relates to a solid dispersed

preparatimiforpoorlywater—solubledrugscntbiologically

this inventionactive substances. More particularly,

relates to a solid dispersed preparation which allows

poorly water—soluble drugs to be increased in the uptake

efficiencyiJ1thegastro—intestinaltrackandixsconvenient

to make in a pharmaceutical formulation.

. . E I E . 2

Agoodmanydrugspoorlydissolveixnwater. Whenbeing

administered to a body, these poorly water—soluble drugs

have so low solubility and releasing rate in digestive

to retard their absorption, resulting thejuices as

bioavailabilitydecreased. Ihiordertxnsolvetflfigsproblem,

various preparation1nethods were developed with the ainxof

solubilizing these poorly water—soluble drugs and

increasing their releasing rates. For instance, there

have been reported many methods for improving the

bioavailability of drugs, including micronization,

formation of micelles by use of surfactant, solvent

deposition, utilization of dry elixirs, co—precipitation
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by use of inert water~soluble carriers, solid—dispersion

and formation of inclusion complexes using cyclodextrins.

In conducting these methods, however, the drugs to be

administeredcnanot showaaconstant increaseimisolubility.

in terms of preparation,Thus, they are problematic

commercialization, and efficiency.

For the poorly water—soluble drugs, which are also

poor in internal uptake, there have been made attempts to

enhance their bioavailability upon administration.

the dosage forms developed thus far, are ofHowever,

semi—solid or liquid form, giving disadvantages in

pharmaceutics, especially in formulating, molding and

processing.

SUMMARY OF THE INVENTION

We, the inventors made the intensive and thorough

research on the formulation<nfpoorl§rwater—soluble drugs,

to improve the bioavailability of the drugs upon

administration. As a result, we found that the dispersion or

solution of the poorly water—soluble drugs in oils, fatty

acids or ndxtures thereof, followed by mixing with a

water-soluble polymer matrix allowed the drugs to

efficiently release in the gastro—intestinal tract and the

mixture can be formed into a solid form.

Therefore, itixsan object of the present invention to

provide a solid dispersed preparation which improves the
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bioavailabilitycofpoorlywater—solubledrugskn/enhancing

the release of the drugs in the gastro—intestinal tract.

It is another object of the present invention to

provideeasoliddispersedpreparationwhichcankxaprepared

by simple and convenient process with an economical

benefit.

Accordingtxnthe present invention, a solid.dispersed

preparation for poorly water-soluble drugs is prepared by

dissolving or dispersing the drugs in an oil, a fatty acid

or axnixture thereof, mixing the solution or dispersion in

a water-soluble polyol matrix and drying the mixture.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. ljxsa graphjJ1which.the plasma concentration of

cyclosporine is plotted against the times after

administrating the solid dispersed preparations of the

present invention (closed rectangle and closed triangle)

and a commercially available preparation closed(Neoral,

lozenge);

Fig. 2 isaagraph.in which the plasma concentration of

aceclofenac is plotted against the times after orally

administratingaceclofenacpowder(closedcircle) andthe

solid dispersedloreparation of the present invention (open

circle, oleic acid 5%) to rats;

Fig. 3i1sa graphjJ1which the plasma concentration of

cyclosporine is plotted against the times after

(A)
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administrating the solid dispersed preparation of the

presentinvention(closedcircle,capsulecontaining100ng

of the preparation) and a commercially available

preparation(opencircle,AirtalcapsulelOOrmfl tobealgle

5 dogs;

Fig. 4 isaigraph in which the plasma concentration of

aceclofenac is plotted against the times after orally

administrating the solid dispersed preparation of the

presentinvention(closedcircle,capsulecontaining100ng

10 of the preparation) and a commercially available

preparation (open circle, Airtal capsule 1001ng) to humans;

and

Fig. Sijsa graph in which the plasma concentration of

cisapride is plotted against the times after orally

15 administrating the solid granular preparations of the

present invention (open circle, bead 10 mg) and a

commercially available preparation (closed circle,

prepulsid 10 mg) to humans.

20 DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the present invention will be described

in detail.

In accordance with the present invention, there is

25 provided a solid dispersed preparation for poorly water-

soluble drugs, which is prepared by dispersing or

dissolving the drugs in an oil, a fatty acid or a mixture
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thereof, incorporating the dispersion or solution into a

water—soluble polymer matrix and drying this mixture.

In particular, this invention provides two types of

fomulation, i.e., the solid powdery preparation and the

solid granular preparation.

The preparation method oftflmasolid dispersed powders

comprisesthefollowingsteps;Dissolvingorcuspersingthe

poorly water—soluble drugs in an oil, a fatty acid or the

mixture thereof; mixing with the water—soluble polymer

matrix; drying the mixture; and grinding the pellet into

powders.

In addition, the preparation method of the solid

dispersed granules comprises the following steps;

Dissolving or dispersingtjmapoorly water—soluble drugs in

arioil, a fatty acid<n:the1nixture thereof; mixing with the

water—soluble polymer matrix; spraying onto a

acceptable nucleus, resulting thepharmaceutically

granules. Zhiapreferredembodiment,thepharmaceutically

acceptable nucleus may be a sugar sphere.

The solid dispersed powdery preparation or the solid

dispersed granular preparation of this invention can be

formulated into the pharmaceutically acceptable medicines

granules, tablets andfor internal use such as powders,

capsules.

Hereinafter, the word “solid dispersed preparation”

“solidmeans “solid dispersed powdery preparation”,

dispersed granular preparation” or the both.
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In this regard, the oil, the fatty acid or the mixture

thereof may be used alone or in a form of an emulsion or

microemulsion inclusive of itself. When dispersing or

dissolving poorly water—soluble drugs in the oil, fatty

acidornuxturethereof,asurfactantmaybeaddedtogether.

Further, the water—soluble polymer matrix may be used

alone or in combination with another water—soluble1natrix.

Illustrative examples of the oil that can be used in

the preparation of the present invention include lipid

additives, such as a—bisabolol, stearyl glycerrhetinate,

salicylic acid, tocopheryl acetate, a mixture of water,

alcohol and Perilla extract, sodium hyaluronate,

panthenol, propylene glycol and apple(Pirus Malus),

propylene glycol and pineapple, ivy (Hedera halix) extract

andl,3—B.G,peach(Prumspersica)leafextract,hydrolyzed

soy flour, wheat (Triticum Vulgare) protein, birch (Betula

extract and 1,3-B.G, burdockalba) (Arctium majus)extract

andl,3—B.G;liposomes;phosphatidylcholines;esters,such

as glyceryl stearate, captylic/capric triglyceride, cetyl

octanolate,isopropylmyristate,2—ethyleneisopelagonate,

di—C12+l3 alkyl malate, ceteatyl octanoate, butylene

glycol dicaptylate/dicaprate, isononyl isostearate,

isostearyl isostearate, coco—captylate/caprate, cetyl

octanoate, octyldodecyl myristate, cetyl esters, ClO—3O

cholesterol/lanosterol ester, hydrogenated castor oil,

monoglycerides, diglycerides, and triglycerides;

hydrocarbons, such as beeswax, canauba wax, suctose
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distearate, PEG—8 beeswax and candelilla (euphorbia

cerifera) wax; mineral oils such as ceresin and ozokerite;

vegetable oils such as nacadamia ternifolia nut oil,

hydrogenated hi—erucic acid rape seed oil, olive oil,

jojoba oil, hybridsunflower (Helian thus annuus) oil, neen

(melia azadirachta) seed oil, dog rose (rosa canina) lips

oil with preference to mineral oils, squalene, squalane,

monoglycerides, diglycerides, triglycerides, medium—chain

glyceride, myglyol, cremophor, hydrogenated caster oil,

corn oil, Perilla oil, cotton seed oil and lipid—soluble

vitamins.

As for the fatty acid, it is preferable to use oleic

acid, cetyl alcohol, stearyl alcohol, stearic acid,

myristic acid, linoleic acid or lauric acid. More

preferable is to use oleic acid, linoleic acid, or

isopropyl myristate.

As the water—soluble matrix, polyethylene glycol

(PEG),carbowaxcnrpolyvinylpyrrolidone(PVP)jjsavailable.

Aforementioned water—soluble matrix may be used in

combinationwithothernmtrixces,examplesofwhichinclude

water—solublenmtricessuchasgelatin,gum,carbohydrates,

celluloses,polyvinylalcohol,polyacrylicacid,inorganic

compounds and mixtures thereof; and enteric matrices such

ashydroxypropylmethylcelluloseacetylsuccinate(HPMCAS),

shellac, zein,cellulose acetate phthalate, polyvinyl

Eudragit L100, sodiumacetate phthalate, Eudragit S100,

arginate and poly—L—lysine.
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In order to enhance the dispersion or dissolution of

poorly water—soluble drugs in the oil, fatty acid or their

mixture, a surfactant may be added, which is selected from

the group comprising glyceryl stearate, polysorbate 60,

polysorbate80,sorbitantrioleate,sorbitansesquioleate,

sorbitanstearate,PEG—20glycerylisostearate,ceteth—25,

PEG-60 hydrogenated castor oil, nonoxynol—l5, PEG—6—

decyltetradeceth—20, dimethicone copolyol, glyceryl

diisostearate, ceteth—24, cetearyl alcohol,

polyoxylethylene nonyphenyl ether,

castor oil,

methylglucose

isostearate, sodium

cocoamphodiacetate,

fatty acid diethanolamide,

cocomide,

The

distearate,

cetyl dimethicone copolyol,

PEG—lOO

lauryl

lauric acid diethanolamide,

and cocoamidopropyl betain.

solid dispersed preparation

stearate,

glutamate,

N,N—bis—(2—hydroxy

PEG—4O hydrogenated

polyglyceryl—3-

sorbitan

disodium

coconut

ethyl)-

of the present

invention can be applied for all the poorly water-soluble

drugsandpreferablyforketoconazole;itraconazoleandits

derivatives;

aspirin;

warfarin;

cinnarizine;

nifedipine;melphalan;

tyrosine;

phenoxymethylpenicillin;

prochlorperazine;

cyclosporine;

acetylsalicylic acid;

papaverine;

doxorubicin;

phenylalanine;

omeprazole;

digoxin;

thalidomide;

hydrocortisone;

cisapride;

indomethacin;

thiabendazole;

benzoic acid;

aztreonam;

acetaminophen;

naproxen;

miconazole;

cholecalciferol;

tryptophan;

ibuprofen;

methyltestosterone;

dideoxypurine
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nucleoside; vitamin Dy sulfonamide; sulfonylurea; p-

aminobenzoic acid; melatonin; benzylpenicillin;

chlorambucil; diazepin; digitoxin; hydrocortisone

butyrate; metronidazole benzoate; tolbutamide;

fludrocortisone;prostaglandin El(PGE1); griseofulvin;

miconazole nitrate; leukotriene B4 antagonist;

propranolol; thephylline; flubiprofen; sodium benzoate;

benzoic acid; riboflavin; benzodiazepine; phenobardital;

sulfadiazine; sulfaethylthiadiazole; sodiumglyburide;

diclofenac; aceclofenac; phyniroin;

hioridazinehydrochloride; bropirimine;

hydrochlorothiazide; fluconazole; acyclovir; bucillamine;

ciprofluoxacin; acetyl—L—carnitine; baclofen; sodium

alendronate; lovocarnitine; nimodipine or nimodifine;

atenolol; provastatin sodium; lovastatin; isotretinoin;

etidronate disodium; doxifluridine; fosfomycin calcium;

sotepine; epinastine hydrochloride; carvedilol;

epinastine hydrochloride; carvedilol; fosinopril;

trandolapril; etretinate cap; metergoline;

mercaptopurine; vancomycin hydrochloride; cefixime;

cefuroxim axetil; dirithramycin; and dadanosin and more

preferably for ketoconazole, itraconazole and its

derivatives, cisapride, cyclosporine and nifedipine.

Over conventional methods, the present invention has

an advantage, in that, the solid dispersed preparation can

begueparedwitheaseandshowhighefficiencyinabsorption

and release.

0543



0544

10

15

20

25

WO 00/00179 PCT/KR99/00341

water-soluble medicine isFirst, a poorly

homogeneously mixed and dispersed in an oil, fatty acid or

their mixture and added in water—soluble polymer matrices

moltenatroomtemperatureorabout60—80°C,afterwhichthe

resultingnuxture iscooledrapidlytx>romntemperatureand

driedgnian oven forl2 hours orinore. The dried pellet is

powdered in a mortar and passed through a sieve to give

powder which is uniform in particle size. As

aforementioned, when the drug is dispersed or dissolved in

theoil, fatty acid or their mixture, the oil, fatty acid or

their mixture may be emulsified or micro—emulsified. In

this case, a surfactant may be added to the solution.

Alternatively, after the homogeneous dispersion of

thepoorlywater~solubledrugijsaddediJ1theumter—soluble

polymer matrix molten at about 60-80 %L it may be sprayed

to pharmaceutically acceptable nucleus to give a granule.

As a consequence of an examination which was made on

in
the solubility of the solid dispersed preparation

distilled water, artificial intestinal juice and

artificial gastric juice, the solubility of the solid

dispersed preparation is found to be better than those of

poorly water—soluble drugs themselves. Particularly, a

great advance can be brought into the solubility of poorly

water—soluble4drugs when they'are incorporated.intoeasolid

dispersed preparation containing oleic acid or micro-

emulsified oleic acid.

The data obtained from the experiments in which the

10
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solid dispersed preparations of the present invention are

artificial gastric and artificialeluted in juice

intestinal juice, show that the solid dispersed

preparations of the present invention are superior to the

poorly water—soluble drugs themselves in releasing rate.

A significant improvement in releasing rate is observed

whens:soliddispersedpreparationcontainingoleicacidor

microemulsified oleic acid is used. In the artificial

intestinal juice,aaseverer conditionjxiwhich for drugs to

dissolve, rather than in the artificial gastric juice, the

improvement in the releasing rate by virtue of the solid

dispersed preparation is more apparent.

Through an experiment which is conducted for examining

the uptake efficiency'of poorly water—soluble drugs in the

gastro—intestinal tract, the superiority of the solid

dispersedpreparationaccordingtxnthepresentinventionis

also demonstrated. Even when only a water—soluble matrix

is used, the uptake efficiency of the drugs is minutely

increased. In particular, the uptake efficiency of drugs

in.the gastro—intestinal tract is remarkably improveclwhen

they are incorporated in a solid dispersed preparation

using oleic acid—containing microemulsions.

Inaddition,comparisoncnftheplasmaconcentrationof

target drugxnolecule after oral administration between the

soliddispersedpreparationandconventionalpreparations,

is helpful in understanding the present invention. As a

similar levels are observed,result, suggesting that the

11

0545



0546

10

15

20

25

W0 00/00179 PCT/KR99/00341

solid dispersed preparation of the present invention can

substitute for conventional preparations when account is

taken of pharmaceutical aspects.

Abetterunderstandingcfi?thepresentinventionmaybe

obtained in light of the following examples which are set

forth to illustrate, but are not tokxaconstruecito limit the

present invention.

Following are the compositions of emulsions and

microemulsions used in Examples.

EMULS IONS

PREPARATION EXAMPLE I

Waxes Composition (%)

KALCHOL 6870 1.800

EMERSOL 132 1.000

Multi—Wax W—445 1.700

Emulsifiers

ATLAS G—l44 1.800

ATLAS G—61O 1.900

ATMOS 370 0.800

KM—105 2.000

Oils

CRODALAN SWL 1.500

12
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Aqueo

Waxes

LEXOL GT 865

NIKKOL CIO

SEPERIOR JOJOBA OIL

SF 1202

KF—96(1OOCS)

DRAKEOL 7

Squalane

d1—a—Tocophery1 Acetate

POLYOLPERPOLYMER-2

us Phase

DI—WATER

glycerin

P.G

NATURAL EXT.AP

LUBRAGEL CG

Carbopo 1940

KELTROL F

NaOH

PREPARATION EXAMPLE II

KALCHOL 6870

EMERSOL 132

Mu1ti—wax W—445

13

4.000

4.000

1.000

0.200

0.300

5.000

2.000

0.100

0.200

60.852

2.000

7.000

0.500

0.200

0.100

0.020

0.028

1.800

1.000

1.700

PCT/KR99/00341
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Emulsifiers

RHEODOL AO-15

RHEODOL MS-162

RHEODOL TW-S120

KM—105

Oils

CRODALAN SWL

LEXOL GT 865

NIKKOL CIO

Macadamia ternifolia nut oil

SF 1202

KF-96(100CS)

DRAKEOL 7

Squalane

d1—a—Tocopheryl Acetate

POLYOLPERPOLYMER-2

Aqueous phase

DI—WATER

glycerin

1.3-B.G

NATURAL EXT.AP

LUBRAGEL CG

Carbopol 940

KELTROL F

TBA

14

0.800

2.000

1.900

2.000

1.500

5.000

2.500

1.000

0.300

0.300

7.000

0.500

0.100

0.100

61.780

2.000

6.000

0.300

0.200

0.100

0.020

0.100

PCT/KR99/00341
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PREPARATION EXAMPLE III

Waxes

KALCHOL 6870

EMERSOL 132

Beeswax

Emulsifiers

ATLAS G—l14

ATLAS G—610

ATMOS 370

KM-105

Oils

CRODALAN SWL

LEXOL GT 865

NIKKOL CIO

SUPERIOR JOJOGA OIL

SR 1202

KF~96(10OCS)

DRAKEOL 7

Squalane

dl—a—Tocopheryl Acetate

POLYOLPERPOLYMER-2

Aqueous phase

DI~WATER

15

0.500

0.500

0.400

2.200

0.800

0.800

0.700

0.500

3.000

3.000

0.500

0.200

0.100

3.000

0.500

0.100

0.200

74.146

PCT/KR99/00341
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Waxes

Glycerin

P-G

NATURAL EXT.AP

LUBRAGEL CG

Carbopol 940

KELTROL F

NaOH

PREPARATION EXAMPLE IV

KALCHOL 6870

EMERSOL 132

Multi-Wax W~445

Emulsifiers

Oils

RHEODOL AO-l5

RHEODOL MS-165

RHEODOL TW—S120

KM—105

CRODALAN SWL

LEXOL GT 865

NIKKOL CIO 2.000

Macadamia ternifolia nut oil

SF 1202

16

0.

3.

1.

0.

.000

.000

.500

.200

.100

.020

.0336

.400

.500

.400

.800

.200

.800

.600

500

000

000

400

PCT/KR99/00341
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DRAKEOL 7

Squalane

dl—a—tocopheryl acetate

POLYOLPERPOLYMER-2

Aqueous phase

DI—WATER

glycerin

1,3—B.G

NATURAL EXT.AP

LUBRAGEL CG

Cabopol

KELTROL F

TEA

MICROEMULSIONS

4.500

0.500

0.100

0.100

73.480

2.000

6.000

0.300

O .200

.100

OD .020

O .100

PREPARATION EXAMPLE V

Waxes

Cetyl Alcohol

Emulsifiers

NIKKOL HCO-60

RHEODOL TW-0120

Cremophor EL

17

3.000

5.000

5.000

20.000

PCT/KR99/00341
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Oils

I.P.M 5.000

CAPTEX 5.000

Aqueous phase

DI-WATER 52.000

Ethanol 5.000

PREPARATION EXAMPLE VI

Emulsifiers

NIKKOL HCO-60 5.000

RHEODOL TW-0120 5.000

Cremophor EL 5.000

Oils

I.P.M 5.000

Lanolin oil 5.000

CAPTEX 5.000

Aqueous phase

DI—WATER 50.000

PREPARATION EXAMPLE VII

Surfactant

LABRASOL 15.000

18

PCT/KR99/00341
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Surfactant Aid

Polyglyceryl oleate 5.000

PLURL OLEIQUE

Oil phase

LABRAFIL M1994

Sub—So1vent

Transcutol

Aqueous phase

Phosphate buff

5.000

500CS 4.

5.000

er(pH 6) 64.500

PREPARATION EXAMPLE VIII

Oil phase

GELUCIRE 44/14

GELUCIRE 48/O9

Surfactant

LABRAFAC CM 10

Surfactant Aid

LAUROGLYCOL

Transcutol

11.429

11.429

10.714

7.143

59.285

PREPARATION EXAMPLE IX

19

PCT/KR99/00341
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Aqueous Phase

Water (Buffer)

Physiological Saline Solution

Glucose

Propylene Glycol PEG 300,400

Glycerol

Oil Phase

Fatty Acid Esters

Modified Vegetable Oil

Silicon Oil

Surfactant Aid

Long Chain Alcohol

Glycol Derivative

Propylene Glycol Derivative

Polyglycerol Derivative

Surfactant

Non—ionic Surfactant

Oil Phase

Oleic Acid

PCT/KR99/00341

57,050

4,000

1,000

5,000

5,000

5,000

0.500

0.500

3,750

2,500

l,200

4,500

10,000

PREPARATION EXAMPLE X

20

6,250
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Surfactant

Tween 80

Surfactant Aid

Transcutol

Aqueous Phase

Water

PCT/KR99/0034]

12,500

8,750

72,500

PREPARATION EXAMPLE XI

Oil Phase

Captex

Surfactant

Cremophor

Surfactant Aid

Transcutol

Aqueous Phase

Water

5,000

12,500

6,250

76,250

COMPARATIVE EXAMPLE I

After beingxnelted at about 70°C, 90 g of PEG 6000 was

added with 10 g of ketoconazole,

21

cooled rapidly to room
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temperature and dried in an oven for 12 hours or more.

The dried solid dispersed preparation was milled in a

mortar and passed through a sieve to give a powder which was

uniform in particle size.

EXAMPLE I

In 5 g of oleic acid were homogeneously mixed and

dispersed 10 g of ketoconazole which was, then, added into

85 g of PEG 6000 which was molten at about 70 °C . After being

cooled rapidly to room temperature and dried in an oven for

12 hours or more, the dried solid dispersed preparation was

milled in a mortar and passed through a sieve to give a powder

which was uniform in particular size.

EXAMPLE I I

In 5 g of oleic acid and 5 g of Tween 80 were

homogeneously mixed and dispersed 10 g of ketoconazole

which was, then, added in 80 g of PEG 6000 which was molten

Using this mixture, a dispersed powderyat about 70 °C.

preparation was obtained in the same procedure as in Example

I .

EXAMPLE I I I

In 5 g of isopropyl myristate was homogeneously mixed

22
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anddispersedlO<gofketoconazolewhichwas,then,addedin

80 gcfifPEG 6000 which was molten at about 70°C. Using this

mixture, a dispersed powdery preparation was obtained in

the same procedure as in Example I.

EXAMPLE IV

Ir15 g of liquid paraffin was homogeneously mixed and

dispersed l0g;of ketoconazole which was, then, added in 80

g of PEG 6000 which was molten at about 70°C. Using this

mixture, a dispersed powdery preparation was obtained in

the same procedure as in Example I.

EXAMPLE V

D1 5 g of cremophor was homogeneously mixed and

dispersed lOg;of ketoconazole which was, then, added in 80

g of PEG 6000 which was molten at about 70°C. Using this

mixture, a dispersed powdery preparation was obtained in

the same procedure as in Example I.

EXAMPLE VI

InE3gofcremophorand5g;ofTween80washomogeneously

mixed and dispersed 10 g of ketoconazole which was, then,

added in 80 g of PEG 6000 which was molten at about 70 °C.

Using this mixture, a dispersed powdery preparation was
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obtained in the same procedure as in Example I.

EXAMPLE VII

In 5 g of isopropyl myristate and 5 g of Tween 80 was

homogeneously mixed and dispersed 10 g of ketoconazole

which was, then, added in 80 g of PEG 6000 which was molten

°C. Using this mixture, a dispersed powderyat about 70

preparationwascbtainedimithesameprocedureasjJ1Example

I.

EXAMPLE VI I I

In 5 g of liquid paraffin and 5 g of Tween 80 was

homogeneously mixed and dispersed 10 g of ketoconazole

which was, then, added in 80 g of PEG 6000 which was molten

at about 70 °C. Using this mixture, a dispersed powdery

preparationwasobtainedjxithesameprocedureas;m1Example

I.

EXAMPLE IX

In a microemulsion containing 5 g of cremophor, 5 g of

oleic acid, 35 g of alcohol and 1 g of transcutol was

homogeneouslydissolvedandcuspersed10g3ofketoconazole,

followedbyevaporatingthealcohol. Thesolidresiduewas,

then, added in 43 g of PEG 6000 molten at about 70 °C.
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Using this mixture, a dispersed powdery preparation was

obtained in the same procedure as in Example I.

EXAMPLE X

Irla microemulsion containing Sggof cremophor, 5g of

oleic acid and l g of transcutol was dissolved 10 g of

ketoconazolewhichvung then,dispersedjJ135gaofdistilled

water, followed by evaporating the distilled water in an

oven. The solid residue was added in 43 g of PEG 6000 molten

at about 70 °C. Using this mixture, a dispersed powdery

preparationwasobtainediJ1thesameprocedureas:h1Example

I .

EXAMPLE XI

In 5 g of oleic acid was homogeneously mixed and

dispersed 10 g of ketoconazole. 40 g of

hydroxypropylmethylcellulose,anentericnatrix,wasadded

in 40 g of PEG 6000 molten at 70 °C. Using the mixture of

the above two solutions, a dispersed powdery preparation

was obtained in the same procedure as in Example I.

EXAMPLE XII

In 5 g of oleic acid was homogeneously mixed and

dispersed lO§;of itraconazole which was, then, added D180
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g of PEG 6000 which wasrnolten at 70°C. Using this mixture,

a dispersed powdery preparation was obtained in the same

procedure as in Example I.

5 EXAMPLE XIII

In 5 g of oleic acid was homogeneously mixed and

dispersed 10 g of itraconazole; 40 g of

hydroxypropylmethylcellulose,anentericmatrix,wasadded

10 in 40 g of PEG 6000 which was molten at 70 °C. Using the

mixture of the above two solutions, a dispersed powdery

preparationwasobtainediqithesameprocedureasiJ1Example

I.

1 5 EXAMPLE XIV

In 5 g of oleic acid was homogeneously mixed and

dispersed 10 g; of an itraconazole derivative (Dong—A

Pharmacy Co., Ltd., Korea) which was, then, added in 80 g

20 of PEG 6000 which was molten at 70°C. Using this mixture,

a dispersed powdery preparation was obtained in the same

procedure as in Example I.

EXAMPLE XV

25

In 5 g of oleic acid was homogeneously mixed and

dispersed 10 g of cyclosporine which was, then, added in 80

26
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g of PEG 6000 which was molten at 70 °C. Using this mixture,

a dispersed powdery preparation was obtained in the same

procedure as in Example 1.

EXAMPLE XVI

In 5 g of oleic acid was homogeneously mixed and

of ofdispersed 10 g cyclosporine. 40 g

hydroxypropylmethylcellulose, an enteric matrix, was added

in 40 g of PEG 6000 which was molten at 70 °C. Using the

mixture of the above two solutions, a dispersed powdery

preparation was obtained in the same procedure as in Example

I .

EXAMPLE XVII

In 5 g of oleic acid was homogeneously mixed and

dispersed l0 g of cisapride which was, then, added in 80 g

of PEG 6000 which was molten at 70 °C. Using this mixture,

a dispersed powdery preparation was obtained in the same

procedure as in Example I.

EXAMPLE XVI I I

In 5 g of oleic acid and 5 g of Tween 80 was

homogeneously mixed and dispersed 10 g of cisapride which

was, then, added in 80 g of PEG 6000 which was molten at 70

27
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°C. Using this mixture, a dispersed powdery preparation

was obtained in the same procedure as in Example I.

EXAMPLE XIX

In a microemulsion containing 10 g of cremophor, 5 g

of oleic acid and 7 g of transcutol was homogeneously

dissolved and dispersed 10 g of itraconazole, followed by

evaporating the alcohol in an oven. The solid residue was,

then, "added in 43 g of PEG 6000 which was molten at about 70

°C. Using this mixture, a dispersed powdery preparation

was obtained in the same procedure as in Example I.

EXAMPLE XX

In a microemulsion containing 10 g of cremophor, 4 g

of captex and 5 g of transcutol was homogeneously dissolved

and dispersed 10 g of cyclosporine, followed by evaporating

the alcohol in an oven. The solid residue was, then, added

in 43 g of PEG 6000 which was molten at about 70 °C. Using

this mixture, a dispersed powdery preparation was obtained

in the same procedure as in Example I.

EXAMPLE XXI

In a microemulsion containing 10 g of cremophor, 5 g

of oleic acid and 7 g of transcutol was homogeneously

28
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dissolved and dispersed l0 g of cisapride, followed by

evaporating the alcoholjxian oven. The solid residue was,

then, added in 43g;of PEG 6000 which was molten at about 70

°C. Using this mixture, a dispersed powdery preparation

was obtained in the same procedure as in Example 1.

EXAMPLE XXI I

In 5 g of oleic acid was homogeneously mixed and

dispersed 10 g of ketoconazole which was, then, added in 80

Using this mixture, a dispersed powderyg of molten PVP.

preparationwasobtainedinthesameprocedureas:M1Example

I.

EXAMPLE XXIII

In a microemulsion containing 5 g of oleic acid was

homogeneously mixed and dispersed 10 g of ketoconazole

Using thisthen, added in 80 g of molten PVP.which was,

mixture, a dispersed powdery preparation was obtained in

the same procedure as in Example I.

COMPARATIVE EXAMPLE II

After being melted at about 70°C, 2.5 g ofxnolten PEG

6OOOwasaddedwith]J75ggofaceclofenac,cooledrapidlyto

romntemperatureenxidriedjJ1afreeze—drier for24 hoursor

29
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more. The dried solid dispersed preparation was finely

milled in a grinder and passed through a sieve to give a

powder which was uniform in particle size.

5 EXAMPLE XXIV

In 0.25 g of oleic acid and 0.50 g of Tween 80 was

homogeneously mixed and dispersed 1.75 g of aceclofenac,

and then, the solution was added in 2.5 g of PEG 6000 which

10 was molten at about 75 °C. After being cooled rapidly to

room temperature

And dried in a freeze—drier for 24 hours orxnore, the dried

solid dispersed.preparation was finely1nilled.in.a grinder

and passed through a sieve to give a powder which was uniform

15 in particle size.

EXAMPLE XXV

In 0.25 g of cemophor and 0.50 g of Tween 80 was

20 homogeneously mixed and dispersed 1.75 g of aceclofenac

which was, then, added in 2.5 g of PEG 6000 which was molten

°C.at about 75 Using this mixture, a dispersed powdery

preparation was obtained in the same procedure as in Example

XXIV.

25

EXAMPLE XXVI

30
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In 0.25 g of labrasol and 0.50 g of Tween 80 was

homogeneously mixed and dispersed 1.75 g of aceclofenac

which was, then, added in 2.5 g of PEG 6000 molten at about

75 °C. Usingthisnuxture,acflspersedpowderypreparation

5 was obtained in the same procedure as in Example XXIV.

EXAMPLE XXVII

In 0.25 g of transcutol and 0.50 g of Tween 80 was

10 homogeneously mixed and dispersed 1.75 g of aceclofenac

which was, then, added in 2.5 g of PEG 6000 molten at about

75°C. Usingthisndxture,acflspersedpowderypreparation

was obtained in the same procedure as in Example XXIV.

15 EXAMPLE XXVIII

A1nixture of 10 g of.aceclofenac, 2.5 g of oleic acid,

2.5 g of Tween 80, 5 g of talc and 10 g of PEG 6000 was heated

at about 80 °C and homogeneously dispersed in 150 ml of an

20 Withalcohol. the aid of a fluid bed—coating machine

(nozzle; 0.8 mm), the resulting solution was sprayed at a

rate of 41nl/min onto 35 g of sugar spheres to give a solid

dispersed granule.

2 5 EXAMPLE XXIX

10 g of aceclofenac, 2.5 g of oleic acid, 2 .5 g of Tween

31
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80, 3 g of talc, 25 g of Eludragit (Rhompharm, Germany) RS300

and 25 g of Eudragit L300 were homogeneously mixed. With

the aid of a fluid bed—coating machine (nozzle; 0 . 8 mm) , the

resulting solution was sprayed at a rate of 4 ml/min onto 35

5 g of the sugar spheres prepared in Example XXVIII.

EXAMPLE XXX

10 g of aceclofenac, 2 .5 g of oleic acid, 2 .5 g of Tween

10 80, 3 g of talc and 50 g of Eudragit RS3OD were homogeneously

mixed. With the aid of a fluid bed—coating machine (nozzle;

0.8 mm) , the resulting mixture was sprayed at a rate of 4

ml/min onto the sugar spheres prepared in Example XXVIII.

l 5 EXAMPLE XXXI

A mixture of 2.5 g of cisapride, 2.5 g of oleic acid,

2.5 g of Tween 80, 5 g of talc and 23 g of PEG 6000 was heated

at about 80 °C and added with 150ml of a mixture of acetone

20 and water(acetone:water, 1:1). With the aid of a fluid

bed—coating machine (nozzle; 0 . 8 mm) , the resulting mixture

was sprayed at a rate of 4 ml/min onto 100 g of sugar spheres.

EXAMPLE XXXI I

25

2.5 g of cisapride, 2.5 g of oleic acid, 2.5 g of Tween

80, 3 g of talc, 25 g of Eudragit RSBOD and 25 g of Eudragit

32
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L3ODwerehomogeneouslymixedinl50mlofacetone. Withthe

aid of a fluid bed—coating machine (nozzle; 0.8 mm), the

resulting mixture was sprayed at a rate of 4Inl/min onto 70

g of the sugar spheres prepared in Example XXXI.

EXAMPLE XXXI I I

Aceclofenac, lactose, starch and talc were mixed to

give a tablet in accordance with the established method.

2.5g of aceclofenac, 2.5g of oleic acid, 2.5g of tween 80,

3g of talc, 25g of Eudragit RS3OD and 25g of Eudragit L3OD

were homogeniously mixed. With the aid of a fluid bed-

coating machine (nozzle;O.8mm), the resulting mixture was

sprayed atairate of mnl/min onto the said tablets toeobtain

a solid dispersed tablet.

EXAMPLE IGCXIV

Cisapride, lactose, starchaumitalc:were1nixedtx>give

a tablet in accordance with the established method. 2.5g of

cisapride, 2.5g of oleic acid, 2.5g of tween 80, 25g of

Eudragit RS3OD and 25g of Eudragit L3OD were homogeniously

With the aid of amixed. fluid bed—coating machine

(nozzle;O.8nmU, the resultinginixturezwas sprayedaM:a rate

of 4ml/nur1onto the said.tablets1x3obtaineasolicidispersed

tablet.
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EXPERIMENT I The Drug Solubility of Solid Dispersed

Preparation In Water and Artificial Intestinal Juice

In this experiment, the solubility of poorly water-

5 soluble drugs in water and artificial intestinal juice was

obtained in
investigated for the solid preparations

Example and Examples. In thisComparative regard,

suspensions of’2 g of the solid dispersion preparations of

thisinventionjj1waterorartificialintestinaljuicewere

10 ‘ filtrated throughaaO.2}unfilter'paper (Millipore, Waters,

Milford, MA, USA) and the filtrate was diluted for the

convenient quantification of the drugs. The solubility

results are given in Table l.

l 5 TABLE 1

Ketoconazole in distilled water andSolubility of

artificial intestinal juice

  

   
  

 

 

 

Solubility (ug/mP) 

 Dispersed Preparatio DI-Water Intestinal Juice

Ketoconazole Powder

Comparative Example 3.77 —

Example I 41.4 44.8

Example II 73.9 —

Example III 2.47 —

Example IV 2.28 —

Example V 8.02 —
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Example VI 12.0 —

HExample VII

Example VIII ‘ 12.2

Example IX

Example X

Asapparentfrmnthedataoflablelq thesolubilityof

the drugs in distilled water was significantly improved

whentheywereincorporatedinsoliddispersedpreparations

containing oleic acid. Particularly, the drugs in the

solid dispersed preparations prepared from microemulsions

in theshowed a advance
containing oleic acid great

solubility in water as well as in artificial intestinal

juice.

EXPERIMENT II: The drug-releasing Rate of Solid Dispersed

Preparations in Artificial Gastric and Intestinal Juices

The solid dispersed preparations comprising

ketoconazole or cisapride,respectively, obtained in

Examples, were tested for releasing rates in artificial

gastric juice and artificial intestinal juice.

According to the paddle process described in Korean

Pharmacopoeia VI(KP VI), this releasing test was carried

out in artificial gastric juice and artificial intestinal

juice at 37iO.5 °C while the paddle was rotated at 50 rpm.

35
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At an interval of a predetermined period of time, samples

were taken from the artificial juices and filtered through

0.2 pm Millipore paper and the filtrates were measured for

plasma concentration of drug. The releasing levels and

of the poorly water—soluble drugspercentages against

artificial gastric and intestinal juices are given in

Tables 2 and 3.

TABLE 2

o\°
Releasing Level (ug/ml) and Percentage ( ) of Poorly

water—soluble Drugs in Artificial Gastric Juice

 
Keto. 432 437 436 436 434 439 437 435 437
Powder (72.0) (72.8) (72.7) (72.6) (72.4) (73.2) (72.7) (72.5) (72.7)

Fxmp. 46.7 49.4 50.5 50.8 50.8 50.6 50.4 50.5 50.5
I (95.9) (101.5) (103.8) (104.3) (104.3) (104.1) (103.6) (103.7) (103.8)

xmp. 49.5 51.6 52.7 53.1 53.5 53.4 52.9 82.9 53.0
II (108.9) (113.5) (115.9) (116.9) (117.7) (117.4) (116.4) ’116.4) (116.6)

xmp. 51.6 51.6 52.7 53.1 53.5 53.8 53.0 53.4 53.0
III (107.5) (107.6) (109.9) (110.8) (111.6) (112 2) (110.6) (111.3) (110.7)

xmp. 51.7 51.4 51.4 51.2 51.6 52.0 51.5 50.9 51.8
IV (112.3) (111.8) (111.7) (111.3) (112.2) (113.0) (111.9) (110.6) (112.6)

xmp. 50.3 50.9 50.4 50.7 50.9 50.8 50.8 60.0 50.7
(111.5) (112.7) (111.7) (112.3) (112.7) (112.4) (112.4) (112.9) (112.3)

xmp. 45.8 46.3 46.2 46.2 46.2 45.8 45.6 45.1 45.8
I (99.0) (100.0) (99.8) (99.9) (99.9) (98.9) (98.5) (97.5) (99.1)

Exmp. 48.8 48.8 48.9 48.9 49.0 49.9 49.9 50.2 50.1
11 (100.4) (100.4) (100.4) (100.6) (100.9) (102.5) (102.7) (103.2) (102.9)

Exmp. 46.5 45.8 45.9 45.5 46.4 46.4 45.8 45.3 45.6
fII1 (104.3) (102.8) (102.9) (102.1) (104.2) (104.1) (102.8) (101.7) (102.3)

Cisa— — 5.249 - 5.492 5.914 6.243 6.173 ~ 6.446
ride (51.57) (54 51) (58.63) (61.81) (61.22) (65.80)

Powder
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8.74 .."7 8.79
(84.09)

9.13
(84.54) (87.81)

9.93

(104.3)

9.76

(102.4)
9.74
(102.1)

10.03

(105.2) 
As shown in Table 2, ketoconazole, although it can be

released in the artificial gastric juice to an extent

because of its acidic property, is relatively further

improved in the releasing level and percentage when it is

incorporated in the oleic acid—containing solid dispersed

preparations. Therefore, these data are consistent with

those of Experiment I. In the meanwhile, cisapride was

releasecito an extent by virtue of its solubility, but also

considerably increased in the releasing properties when it

was usedjxithe solid dispersedlpreparations of the present

invention.

TABLE 3

Releasing Level (pg/ml) and Percentage (%) of Poorly

water—soluble Drugs in Artificial Intestinal Juice

  
 

 

   

Prep. Time (hours)

0.25 0.5 0.75 1.0 1.5 2.0 3.0 4.0 6.0

ketoco 1.84 1.89 1.91 1.92 1.94 1.99 1.98 2.05 2.08azole (0.092) (0.095 (0.096) (0.096) (0.97) (0.099) (0.099) (0.103) 0.104
Powder )

C.Exmp 3.05 3.38 3.69 3.71 3.75 3.84 3.87 3.87 4.32
(4.99) (5.53) (6.05) (6.08) (6.14) (6.29) (6.33) (6.34) (7.08)

Exmp. 4.89 5.14 5.68 5.80 5.17 5.2 5.2 5.32 6.00
I (10.05) (10.56 (11.67) (11.91) (10.61) (10.68) (10.68) (0.92) (12.33

)

Exmp. 3.55 3.61 3.71 3.98 3.7 3.97 4.09 4.11 4.29
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II (7.82: (7.94) (8.15) (8.”5) (8.13) (8.73) (8.98) (9.04) (9.42)

Exmp. 1.44 1.45 1.46 1.67 1.77 1.92 1.95 2.14 2.36
III (3.00) (3 04) (3.05) (3.47) (3.69) (3.99) (4. 6) (4.47) (4.92)

Exmp. 1.03 1.27 1.31 1.36 1.45 1.48 1.57 1.63 1.69
IV (2.23) (2.76) (2.84) (2.95) (3.15) (3.21) (3.41) (3.54) (3.67)

Exmp 2.21 2.23 2.21 2.27 2.31 2.33 2.47 2.38 2.40
(4.89) (4.94) (5.03) (5.10) (5.15) (5.46) (5.26) (5.34) (5.30)

Exmp. 2.78 2.53 2.42 2.54 2.19 2.41 2.3 2.34 2.45

VI (6.00) (5.47) (5.23) (5.49) (4.72) (5.21) (4.97) (5.06) (5.29)

Exmp. 2.09 2.03 2.1 2.20 2.07 2.2 2.16 2.08 2.08
WII (4.28) (4.16) (4.31) (4.51) (4.26) (4.52) (4.43) (4.26) (4.26)

xmp. 2.26 2.51 2.42 2.64 2.58 2.57 2.42 2.52 2.59
III (5.07) (5.61) (5.42) (5.92) (5.77) (5.76) (5.41) (5.64) (5.81)

Exmp. 3.55 3.95 4.12 4.27 4.28 4.34 4.38 4.38 4.36
IX (10.70) (11.89 (12.41) (12.86) (12.88) (13.08) (13.19) (13.20) (13.13

10

)

2.37 2.48 2.39
(7.05) (6.79)

2.14
(6.08)

2.78
(7.92)

2.67
(7.60)

3.42
(9.72)

3.61 3.63

(10.27) (10.33

0 O
(O) (O) (O)

0.005
(0.047)

0.028
(0.27)

0.0745
(0.618

3.22
(26.7)

2.70 2.66

(22.42)(22.1)
3.10 3.99
(25.73) (33.12

6.75 6.56 6.55

(67.01) (65.15) (65.05)

6.74

(66.9)
6.96
(69.05

 
The effect of the solid dispersed preparations on

improving the releasing rates of the two drugs is more

the intestinalapparent in artificial juice, a more

difficult condition inxuhich for the two drugs to dissolve.

As shown in Table 3, the releasing properties of drugs are

better when they are incorporated in the solid dispersed

preparations using fatty acid and oil than when they are

used alone. A better improvement effect was obtained from

the solid dispersed preparations containing oleic acid.

Further, the use of microemulsified oleic acid brought
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about a great advance in the releasing properties.

In a ddition, the solid dispersed preparations

containingitraconazole,itsderivatives,andcyclosporine,

respectively, was tested for the releasing properties in

the artificial gastric and intestinal juices. The results

are given in'Table 4. Also, the data of Table 4<jemonstrate

that the drugs in the solid dispersed preparations are

superior to the drugs alone in the releasing properties.

TABLE 4

of Poorly water—soluble Drugs inReleasing Level (ug/ml)

Artificial Gastric and Intestinal Juice

*rtificial Intestinal Juice

5 15 30 60 90 120

 

 
  

 

-rtificial Gastric Juice

   
       Itral 14.4 16.4 17.4 16.7 0.05 0.05 0.05

 

  
 

 Exmp.XII I292 293 321 331 130 95.0 146

  
 
 

 

EXmp.XIII L38 160 179 192 214 204
 

2
Itra Drv. 96.9 156.2 189.2 211.0 216.7

EXmp.XIV 204.5 198.6 232.6 252.9 259.8

Cyc1o.3 L
Exmp.XV  

1 Itrakonazole powder

3 Itrakonazole derivative

3 Cyclosporine

EXPERIDIENT III: Uptake of Poorly water—soluble Drugs in
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Rabbit 's Gastrointestinal tract

The solid dispersed preparations containing

ketoconazole, prepared from Examples, were tested for the

uptake in rabbit%3gastrointestinal tract. The results are

given in Table 5.

In this regard, first, a rabbit was killed by introducing

air in its ear vein and its stomach, duodenum, jejunum,

ileum, colon and rectum were excised and washed with

physiological saline solution at 37 %L These organs were

fixed between the receptor and donor of a Franz diffusion

cell. In the receptor, a physiological saline solution

warmed to 37 °C was poured, and stirred with a magnetic

stirrer while the solid«dispersed.preparations obtained in

Examples were added in the donor. Samples were harvested

from the receptor at predetermined times for 6 hours while

the receptor was supplemented with a fresh physiological

saline solution in order to constantly maintain the total

volumeinthereceptor. Thesamplestakenwereneasuredfor

their plasma concentrations of drugs.

TABLE 5

Uptake (pg/cm:) of Ketoconazole in Rabbit's GI tract

Prep. Time (hours
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u.72 p.44 b.46|9.1o|1o.2|11. h3.2

 IIO.5O 2.78 5.50 9.83 15.5 16.3 18.

It is apparent fron1the data of Table 5 that the uptake

of the drug in the GI tract is much better when it is

incorporatedjjithesoliddispersedpreparationusingoleic

acid than when it is incorporated in the conventional

dispersed preparation which uses a water—soluble matrix

merely. Particularly, a significant improvement in the

uptake of ketoconazole in the GI tract was brought about by

the use of the solid dispersed preparations obtained from

These results aremicroemulsions containing oleic acid.

consistent with those of Experiment I and II.

EXPERIMENT IV: Comparison of the Plasma Concentration of

Drugs Formulated into a Solid Dispersed Preparation and

Commercially Available Ones

Before an experiment, male mice (Sprague—Daw1ey

lineage) weighing 250-310 g, purchased from the Korea

Institute of Health, were adapted toNational new

circumstances for 1-2 weeks. After the mice, which were

starved fronione day before the experiment, were etherized,

their left femoral arteries were inserted with cannulas

connected to syringes containing 80 IU/ml of heparin.

After 2 hours, the mice came out of the ether and were

administered with a suspension of the cyclosporine—
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containing solid dispersed preparation of the present

inventionandeacommerciallyavailablepreparationwiththe

aidofaasonde. Zu:anintervalofeapredeterminedperiodof

time, blood was taken from the left femoral arteries and

5 measured for the plasma concentration of drug.

With reference to Fig. l, the cyclosporine level in

blood are plotted against the times after administration

for the solid dispersed preparations of the present

invention and a commercially available preparation. As

10 shown in the graph, the plasma concentration of the solid

dispersed preparations according to the present invention

are similar to that of the commercially available

preparation, Neoral. Although being a little bit lower

concentration than that of Neoral as a whole, the solid

15 dispersed preparations according to the present invention

are thought to have the initiatives to substitute for the

conventional preparations which contain liquid drugs, in a

pharmaceutical aspect.

Soliddispersedpreparationsaccordingtx>thepresent

20 invention and a commercial available preparation, all

containing itraconazole as a medicinally effective

ingredient, were administered to beagle dogs in an oral

route. After a blood sample was taken from their veins at

an interval of a predetermined period of time, the plasma

25 concentration of drug was measured. The results are given

in Table 6.
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TABLE 6

Itraconazole Level (pg/ml) in Blood According to Times

Exmp. XII

Exmp. XIII

Purchased

Exmp. XIII
 

Purchased

As apparent from Table 6, a similar pharmacokinetic

pattern was observed between the plasma concentration of

itraconazole from the solid dispersed preparations and from

the conventional preparation (itazol) when starved beagle

dogs were administered therewith, while the lower value

in case the preparation of XII wasshown Elxamp .

administrated. In non—starved beagle dogs, the drug

reached a high maximal level in blood within a fast period

of time when the commercially available preparation was

administered whereas the preparation of Example XIII

maintained the plasma concentration of drug constantly,

owing to its solubilization in the gastro-intestinal tract .

EXPERIMENT V: Solubility of Aceclofenac in Various Vehicles

Excess aceclofenac was added in 5 ml of a vehicle in a

test tube, which was then voltexed to an extent that the drug
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was not dissolved further, and incubated for 3 days inva 37

The solution filtratedresulting was°C water bath.

through a 0.2 pm filter paper (Millipore, Waters, Milford,

and the filtrate was diluted for the convenientMA, USA)

quantification of the drug. The solubility results are

given in Table 7.

Table 7

Solubility of Aceclofenac in Vehicles

Transcutol

Labrasol

Tween 80

Tween 20

Cremophor EL

  

 
 

 
 
 

 
 
 

 
 

 
 

  

Solubility

(mg/mP) 

Cremophor RH4O
Oleic acid

Linoleic acid

Triacetin

Castor oil

Sesame oil

Corn oil

Mineral oil

As apparent fronithe data of Table 7, large values are

found in the solubility of aceclofenac in fatty acids,

the
Castor oil and cremophor. Particularly,triacetin,

drug is dissolved at great amounts in transcutol, labrasol

and Tweens.

EXPERIMENT VI: Releasing of Aceclofenac in Solid Dispersed

Preparations Against Artificial Gastric and Intestinal
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Juices

The solid dispersed preparations comprising

aceclofenac, obtained in Examples XXIV to XXVII, were

tested forreleasingpropertiesagainstartificialgastric

juiceandartificialintestinaljuiceixiasimilarnannerto

that of Experimental Example II.

The releasing levels and percentages of the poorly

water—so1uble drugs against artificial gastric and

intestinal juices are given in Tables 8 and 9.

Table 8

and Percentage ofReleasing Level (pg/ml) (%)

Aceclofenac in Artificial Gastric Juice

Time (hours)  
  

  
  

  

 

 

  

‘ceclofenac 0.46 0.53 0.57 0.60 0.61 0.69 0.73
Powder (0.23) (0.26) (0.28) (0.30) (0.31) (0.34) (0.37)

Exmp. 1.01 1.16 1.29 1.33 1.35 1.43 1.38
XIV (0.51) (0.58) (0.65) (0.67) (0.67) (0.72) (0.69)

Exmp. 1.68 2.38 2.43 2.51 2.68 2.65 2.70
XXV (0.84) (1.19) (1.22) (1.25) (1.34) (1.33) (1.35)

Exmp. 1.61 1.88 1.96 1.98 1.99 1.95 2.08
XVI (0.80) (0.94) (0.98) (0.99) (1.10) (0.98) (1.04)

Exmp. 1.76 2.04 2.36 2.51 2.61 2.70 2.63
XXVII (0.88) (1.02) (1.18) (1.26) (1.30) (1.35) (1.31)

‘irtal 0.93 1.02 1.18 1.23 1.32 1.34 1.39
(0.46) (0.51) (0.59) (0.61) (0.66) (0.67) (0.70)

     

As shown in Table 8, the releasing of aceclofenac in

the artificial gastric juice was much improved when it was
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solid dispersed preparations of the presentin the

invention relatively to the other preparations.

TABLE 9

and Percentage (%) of5 Releasing Level (pg/ml)

Aceclofenac in Artificial Intestinal Juice

88.37 117.34 121.65 126.64 128. 70 136.
(44.19) (58.67) 60.82 (63.32) (64. .85) (68.

152.97 157.43 161.90 160.40 162. .09 165.
(76.49) (78.72) 80.95 (80.20) (81. .05) (82.

151.72 163.33 161.72 163.11 162. .57 166.

(75.86) (81.67) 80.86 (81.55) (81. .79) (83.

148.21 152.40 154.58 154.95 154. .48 157.
(74.10) (76.20) 77.29 (77.47) (77. .74) (78.

138.83 150.41 155.85 161.51 161. .29 164.
(69.41) (75.21) 77.92 (80.75) (80. .64) (82.

133.76 136.54 136.62 137.70 142. 72 143.
(66.88) (68.27) 68.31 (68.85) (71. 86) (71.

 
As known froH1Table 9, aceclofenac, although it canabe

released in the artificial gastric juice to an extent

10 because of relatively furtherits basic property, is

improved in the releasing level and percentage when it is

formulated into the solid dispersed preparation.

EXPERIMNT VII: Comparison of Plasma Concentration of

Solid Dispersed Preparation and15 Aceclofenac Between

Conventional Ones

46

PCT/KR99/00341

0580



0581

10

15

20

25

WO 00/00179 PCT/KR99/00341

male miceBefore an experiment, (Sprague-Dawley

lineage) weighing 250-310 g, purchased from the Korea

Health, adapted toInstitute of wereNational new

After the mice, which werecircumstances for l—2 weeks.

starvedfrmmonedaybeforetheexperiment,wereetherized,

their left femoral arteries were inserted with cannulas

connected to syringes containing 50 IU/ml of heparin.

After 2 hours, the mice came out of the ether and were

administered with a suspension of the aceclofenac-

containing solid dispersed preparation of the present

invention andeaaceclofenac powder with the aid ofaasonde.

At an interval of a predetermined period of time, blood was

taken from the left femoral arteries and measured for the

plasma concentration of the drug.

In the meanwhile, the aceclofenac—carrying solid

dispersed preparations of the present invention and a

commercial available preparation were orally administered

to beagle dogs and volunteers. At predetermined times

after oral administration, blood was taken fronithe beagle

dogs and the volunteers and measured for the drug levels.

After the oral administration of the aceclofenac-

solid. dispersed. preparations of the presentcarrying

invention,eniaceclofenacpowderandeacommercialavailable

beagles dogs and volunteers, thepreparation to mice,

plasmaconcentrationofthedrugwithtimewerecomparedand

are plotted in Figs. 2 to 4.

As shown in the graphs, the solid dispersedgxreparations of
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thepresentinventionmaintainhigherlevelsofaceclofenac

in blood for all of the testees than the commercially

In addition, the use of the solidavailable preparation.

dispersed preparation according to the present invention

was affirmed to increase the maximal value of plasma

the which areunder curve,and areaconcentration

pharmacokinetic parameters, by l.5—6 times.

After the oral administration of the aceclofenac—carrying

solid dispersed preparation of the present invention, a

commercially available preparation and EH1 aceclofenac

aceclofenac wasconcentration ofthe plasmapowder,

monitored with time and the results are given in Tables 10

to 12, below.

TABLE 1 O

Aceclofenac Level (pg/ml) in Blood of Rat

11

.85°e°1°' 1 0.15 0.03 0.21 0.27 0.13Powder

It is apparent from the data of Table 10 that the

 
 

  

 
   

aceclofenac level in blood is significantly improved when

the drug is administered by use of the preparation of the

relative to when aceclofenac is
present invention

administered alone.

TABLE 1 1
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Plasma Concentration (pg/ml) of Aceclofenac

in Beagle Dogs

Time (hours)

Prep
0.25 0.5 1 1.5 2 3 5 7 9

4Exmp. 4.9 1.1 74.1 81.8 96.5 71.1 32.2 21.6 ll.l 1.3XXIV

The of

 

  
    

  

f\) .12)

   

data Table 11 demonstrate that the

5 aceclofenac-carrying solid dispersed preparation of the

present invention is superior to the conventional

preparation in the plasma concentration.

TABLE 12

10 Plasma Concentration of Aceclofenac(Hg/ml)

in Human Blood

Time (hours)

Prep.
0 25 0.5 0.75 1 1.5. K

Exmp.
XXIV 0.16 4.67 10.98 18.12 12.99 6.93 2.97 1.02 0.67 0.56 0.42

l2!!!!HHEHIIHININ2HEHlI|HIHIIIHIINIIENHHINHNHHIIHIHHI|HIHHl|HNHHN|HliI!

AsapparentfromthedataofTable12,higherlevelsof

  
    

bloodaceclofenac in are maintained when solidthe

15 dispersed preparation of the present invention is

administered than when the commercially available

preparation is used.

EXPERIMENT VIII : SolidRe]JEaSjJ1g Frrxnof Cisapride
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Dispersed Preparations Against Artificial Gastric and

Intestinal Juices

Thesoliddispersedpreparationcomprisingcisapride,

XXXI, was tested for5 obtained in Examples releasing

propertiesagainstartificialgastricjuiceandartificial

intestinaljuicejJ1asimilarnannertotfluN:ofExperimental

Example II.

The releasing levels and percentages of the poorly water-

lO soluble drugs against artificial gastric and intestinal

juices are given in Table 13.

TABLE 13

Releasing Level (pg/ml) and Percentage (%) of Cisapride

in Artificial Gastric and Intestinal Juice15

 

  

  
ime (hour)

111
1111
1

solid

Juice

 

The amount of the drug released from the

dispersedpreparationwasincreasedalmostlinearlyinboth

20 artificial gastric and intestinal juices, showing a zero

order-like kinetics.

EXPERIMENT IX: Comparisoni of Plasma Concentration of
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Solid Dispersed Preparation andCisapride Between

Commercially Available Ones

At an interval ofeapredetermined periodcflftime after

the oral administration of beagle dogs with the

cisapride—carryingsoliddispersedpreparationobtainedin

.Example XXXII.and a commercially available preparation,

blood was taken from the testees and measured for plasma

concentration of drug.

With reference to Fig. 5, the cisapride levels in blood are

plotted against the times after administration for the

solid dispersed preparations of the present invention and a

Prepulsid tablet. Ascommercially available preparation,

shown in the graph, the plasma concentration of the solid

dispersed preparations according to the present invention

are greatly improved relative to that of the commercially

These drug concentrations areavailable preparation.

numerically shown in Table 14, below.

TABLE 14

(ug/ml)Plasma Concentration of Cisapride

in Beagle Dog

Exmp. XXXII

Prepulsid
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As shown in Table 14, the plasma concentration of

cisapride is maintained at higher levels when the solid

dispersedpreparationcflfthepresentinventionixsusedthan

when the conventional preparation.

As described hereinbefore, the solid dispersed

preparations of the present invention are improved in the

solubility of poorly water—soluble drugs in the gastro-

intestinal tract, in detail, the releasing of the drugs

against the gastric and intestinal juices, resulting in a

great increase in the bioavailability of the drugs. In

addition,

inventiongiveijuapharmaceuticalsolutionstotflmaproblems

that the conventional semi—solid or liquid preparations

enabling medicinally effective,possess, poorly water-

soluble compounds to be formulated, molded and processed,

quicklyandjxianeconomicallyfavorablenmnnerwithoutuse

of any organic solvent.

invention has been described in anThe present

illustrative manner, and it is tx> be understood the

intended to be in the nature ofterminology used is

description.rather’thancflflimitation. Many1nodifications

and variations of the present invention are possible in

light of the above teachings. it is to beTherefore,

understood that within the scope of the appended claims, the

invention may be practiced otherwise than as specifically

described.
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WHAT IS CLAIMED IS:

1. Asoliddispersedpreparatimiforpoorlywater—soluble

drugs,preparedkn/dissolvingcnrdispersingtfluadrugsin

an oil, a fatty acid or a mixture thereof, mixing the‘J1

solution or dispersion in aVNater—soluble polyol.matrix

and drying the mixture.

2. The solid dispersed preparation as set forth in claim

10 l,whereinthesoliddispersedpreparationjxsobtainedby

pulverizing the dried mixture to give a dispersed powdery

preparation.

3. The solid dispersed preparation as set forth in claim

wherein the mixture is dried in such a way that the15 1,

mixture is pharmaceutically acceptablesprayed to

nuclei to give a dispersed granular preparation.

4. The solid dispersed preparation as set forth in claim

20 14 whereiJ1the oil, the fattyracicior thelnixture thereof

is used in a form of an emulsion or a micro emulsion.

5. The solid dispersed preparation as set forth in claim

1, wherein the oil is selected frontthe group comprising

25 a—bisabolol, stearyl glycerrhetinate, salicylic acid,

tocopheryl acetate, sodium hyaluronate, panthenol,

(Pirus Nmlus), propylenepropylene glycol and apple
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glycol and pineapple, ivy (Hedera halix) extract and

1,3—B.G, peach (Prmmspersica) leaf extract, hydrolyzed

soy flour, wheat (Triticwn Vulgare) protein, birch

(Betula alba) extract and l,3—B.G, burdock (Arctium

5 majus) extract and l,3—B.G, liposomes,

phosphatidylcholines, glyceryl stearate,

captylic/capric triglyceride, cetyl octanolate,

isopropyl myristate, 2—ethylene isopelagonate, di—Cl2—

13 alkyl malate, ceteatyl octanoate, butylene glycol

10 dicaptylate/dicaprate, isononyl isostearate,

isostearyl isostearate, coco—captylate/caprate, cetyl

octanoate,octyldodecylnwristate,cetylesters,ClO—3O

cholesterol/lanosterol ester, hydrogenated castor oil,

monoglycerides, diglycerides, triglycerides, beeswax,

15 canaubawax,suctosedistearate,PEG—8beeswax,ceresin,

ozokerite, macadamia ternifolia nut oil, hydrogenated

hi-erucic acid rape seed oil, olive oil, jojoba oil,

hybridsunflower (Helian thus annuus) oil, and dog rose

(rosa canina) lips oil.

20

6. The solid dispersed preparation as set forth in claim

5, wherein the oil is selected.fronLthe group comprising

mineral oils, squalene, squalane, monoglycerides,

diglycerides, triglycerides, medium chain glycerides,

25 myglyol, cremophor, hydrogenated caster oil, corn oil,

perillaoil,cottonseed<nJ_andlipid—solublevitamins.
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7. The solid dispersed preparation as set forth in claim

l, wherein the fatty acid is selected from the group

cetyl alcohol, stearyl alcohol,comprising oleic acid,

stearic acid, myristic acid, linoleic acid and lauric

5 acid.

8. The solid dispersed preparation as set forth in claim

7, wherein the fatty acid is selected from the group

comprising oleic acid, linoleic acid, and isopropyl

10 myristate.

9. The solid dispersed preparation as set forth in claim

1, wherein the water—soluble polymer matrix is selected

from the group comprising polyethylene glycol (PEG),

l5 carbowax and polyvinyl pyrrolidone (PVP).

10. The solid dispersed preparation as set forth in claim

1, wherein the poorly water—soluble drugs are dissolved

and dispersed in the oil, fatty acid or their mixture in

20 the presence of a surfactant.

11. The solid dispersed preparation as set forth in claim

10, wherein the surfactant is selected from the group

comprising glyceryl stearate, polysorbate 60,

polysorbate 80, sorbitan trioleate, sorbitan

sesquioleate, sorbitan stearate, PEG—2O glyceryl

isostearate, ceteth—25, PEG—6O , PEG—6O hydrogenated
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castor oil, nonoxynol—l5, PEG—6~decyltetradeceth—20,

dimethicone copolyol, glyceryl diisostearate, ceteth—

24,cetearylalcohol,polyoxylethylenenonyphenylether,

PEG—4O hydrogenated castor oil, cetyl dimethicone

copolyol, polyglyceryl—3—methylglucose distearate,

sorbitan isostearate, sodium laurylPEG—lOO stearate,

glutamate, disodium cocoamphodiacetate, lauric acid

diethanolamide, coconut fatty acid diethanolamide,

N,N—bis—(2—hydroxy ethyl)—cocomide, and

cocoamidopropyl betain.

The solid dispersed preparation as set forth in claim

1, wherein the water-soluble polymeric matrix is used

alone or in combination with other water—soluble

matrices.

The solid dispersed preparation as set forth in claim

12, wherein the other water—soluble matrix is selected

carbohydrates,from the group comprising gelatin, gum,

celluloses, polyvinyl alcohol, polyacrylic acid,

inorganic compounds and their mixtures,

hydroxypropylmethylcelluloseacetylsuccinate,shellac,

Eudragit L100,acetate phthalate,zein, polyvinyl

Eudragit S100, sodium arginate, and poly—L—lysine.

The solid dispersed preparation as set forth in claim

1, wherein the poorly water—soluble drugs are selected
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from the group comprising ketoconazole, itraconazole

and its derivatives, cyclosporine, cisapride,

acetaminophen, aspirin, acetylsalicylic acid,

indomethacin, naproxen, warfarin, papaverine,

5 thiabendazole, miconazole, cinnarizine, doxorubicin,

omeprazole, cholecalciferol, melphalan, nifedipine,

digoxin, benzoic acid, tryptophan, tyrosine,

phenylalanine, aztreonam, ibuprofen,

phenoxymethylpenicillin, thalidomide,

10 methyltestosterone, prochlorperazine, hydrocortisone,

dideoxypurine nucleoside, vitamin D” sulfonamide,

sulfonylurea, ‘ p—aminobenzoic acid, melatonin,

benzylpenicillin, chlorambucil, diazepin, digitoxin,

hydrocortisone butyrate, metronidazole benzoate,

15 tolbutamide, prostaglandin El(PGE1), fludrocortisone,

griseofulvin, miconazole nitrate, leukotriene B4

antagonist, propranolol, thephylline, flubiprofen,

sodium benzoate, benzoic acid, riboflavin,

benzodiazepine,phenobardital,glyburide,sulfadiazine,

20 sulfaethylthiadiazole, sodium diclofenac, aceclofenac,

phyniroin, hioridazinehydrochloride, bropirimine,

hydrochlorothiazide, fluconazole, acyclovir,

bucillamine, ciprofluoxacin, acetyl—L-carnitine,

baclofen, sodium alendronate, lovocarnitine,

25 nimodipinecnrnimodifine,atenolol,provastatinsodium,

lovastatin, isotretinoin, etidronate disodium,

doxifluridine, fosfomycin calcium, sotepine,
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epinastine hydrochloride, carvedilol, epinastine

hydrochloride, carvedilol, fosinopril, trandolapril,

etretinate cap, metergoline, mercaptopurine,

vancomycin hydrochloride, cefixime, cefuroxim axetil,

dirithramycin, and dadanosin.

The solid disperseclpreparation as set forth in claim

13, wherein the poorly'water—soluble drugs are selected

from the group comprising ketoconazole, itraconazole

and its derivatives, cisapride, cyclosporine,

nifedipine and aceclofenac.

Medicines for internal use suchanspowders, granules,

tabletsandcapsules,preparedusingthesoliddispersed

preparation of claim 1.
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CYCLOSPORIN FORMULATION

This invention relates to improved pharmaceutical compositions for

the administration of water-insoluble pharmaceutically active substances

especially, but not exclusively, cyclosporin.

In our European patent specification no. EP-A—0760237 there is

described a pre-concentrate microemulsion composition comprising a water-

insoluble pharmaceutically active material; a C3 - C30 fatty acid mono-, di- or tri-

glyceride from a vegetable oil or any mixture of two or more thereof; and a

phospholipid and another surfactant. A stable oil-in-water microemulsion can be

formed by mixing the preconcentrate composition with a hydrophilic phase.

Unlike prior art microemulsion compositions, the microemulsion compositions of

EP 0760237 are made by directly dissolving the active material in the oil phase

and then dispersing the oil phase in the hydrophilic phase. This has certain

advantages. For example, in the case of cyclosporin microemulsions, it eliminates

or vastly reduces the tendency for solid microfine cyclosporin to be precipitated

during use of the microemulsions, a problem encountered with many of the prior

art microemulsions.
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Whilst the microemulsions disclosed in EP—A-0760237 are generally

very satisfactory in many ways, we have found that there is an upper limit to the

bioavailability of the active material in the compositions of EP—A-0760237. We

have now discovered that by judiciously alternating the components of the oil

phase in the compositions of EP—A-0760237, the bioavailability of the active

material can, surprisingly, be increased. The present compositions thus possess the

advantages of the compositions of EP—A-0760237 together with, in addition, the

advantage of increased bioavailability of the active material.

According to the present invention, there is provided a

pharmaceutical composition in the form of a preconcentrate mixed either with a

liquid hydrophilic phase to form a stable oil-in-water microemulsion or with a

solid carrier to form a stable, solid blend of carrier and preconcentrate, which

composition is substantially free from ethanol and comprises:

a) a water-insoluble pharrnaceutically active material;

b) one or more propylene glycol esters of a fatty acid;

c) surfactant; and either

d) a hydrophilic phase, wherein component (a) has been wholly directly

dissolved in component (b) and component (b) is dispersed as tiny

particles in component ((1); or

e) a solid carrier.

There is also provided a process for making a composition according

to the invention, which process comprises dissolving component (a) in component

(b) optionally with component (c), and then mixing the resulting solution either

with component ((1) or with component (e), and component (c) if not included

earlier.

In the case of a microemulsion, the method of the invention thus

comprises first forming a preconcentrate by directly dissolving component (a) in

component (b), the preconcentrate also containing component (c) but being free

from hydrophilic phase, and then mixing the preconcentrate with the hydrophilic
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phase, to form a stable oil-in water microemulsion, the composition being free

from ethanol.

In the case of a solid composition, the method of the invention

comprises first forming a preconcentrate by directly dissolving component (a) in

component (b), the preconcentrate also containing component (c), and then mixing

the preconcentrate with the solid carrier, to form a solid, table composition of

preconcentrate and carrier, the composition being free from ethanol.

In its broadest aspect, the present invention therefore encompasses

two different formulations of the basic preconcentrate mixture. Both of these

formulations possess the advantage of increased bioavailability of the active

material.

Thus, in a first aspect, the invention provides a stable oil-in-water

microemulsion composition wherein components (a) to (c) above have first been

formed into a preconcentrate by wholly directly dissolving component (a) in

component (b) optionally in the presence of component (c) (i.e. component (C)

may be added later), and then mixing the preconcentrate with a hydrophilic phase.

The microemulsion composition is generally liquid at room temperature and can,

therefore, be advantageously provided in, for example, a soft gelatine capsule or as

an oral solution such as an aqueous drink, for instance.

In a second aspect, the invention provides a stable, solid formulation

comprising a blend of the basic preconcentrate mixture with a solid carrier. In this

way, the preconcentrate mixture having increased bioavailability of the active

material can, for example, be formulated into a free-flowing powder which, in turn

can, for instance, be put into a hard gelatin capsule or compressed into a table. We

generally prefer to formulate the composition of the invention in this way rather

than as a microemulsion, since the solid formulation is simple to process and has

excellent stability.

In the present invention, component (a) is a water insoluble

pharmaceutically active material. The invention is particularly useful with the
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