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Arzneimitt mit einern Gehalt an CicLosporin

Es wftd em Arzneimittel mit einern Gehait an Cidospa
rin vorgeschlagen des ale Nanoernulsion vorlieqt Aulter
darn wird die Verwendung ames derartigen Areneimittals

zur Behandlung von Heutkrankheiten md zur Behan
lung des rnenschlichen Auges vorgeschagen Em Verfah

ran zur Herstellung des Arzneimitteis wird ehentalls be

reitgestellt
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I3eechreibung

Die Erbndung herifft em Arzneimiuei nid cineni Gehalt

an Ciclosporin

Derardge Arzneinuittel sird aligeruein zur Behandlung
von Transplantationspatienten hekanni

Der WirkstoliCiclosporin 1st em zykiisehes cue elf Ami
nosliuren besehendes Peptid mit der Suniinenformei

Cs2HlNOLz Es wird auth ale CyclosporinA WHO he
zeIchnet Urspriinglich wurde es cue Pilzen isolierl Inewi

schen dud auth Verfahren en seiner synthetischen Herstel

lung bekannt

Ciciusporin jet Gin sogenannter Ennaunmodulator mit ho
munsuppressiverWirkung B.c hiockien die Aktivierung von

Heifer- end Killeraetien des imrnunsysiems dumb Inhibition

der Lympbokinproduktion ic1osporin unterdriickt dabei

sowohl die immorcie ale auth die celluibre irnmunreaktion

indem es die Freisetcung von Interleukinen insbesnndere

von IL-I and Monozyten end 11-2 ace T-Hetfer-Zelien in

den frUhen Phasen der Immunantwort unterbindet

Aufgrund dieser immunsuppressiyen Wirkung wird Ci

ciosponn cur Vorbeugung der Trenspiantatabstoliung naeh

aliogenen Transpiantationen von Niere Ether Hera Herz

Lunge Lunge end Pankreas sowie nach Knochenmk
Tran spiantationen eingesetzt

Autlerderrt wird Ciclosporin cur l3ehandiung der Graft

Vereus-lioet-Krenkheh eingesetzt einer iCrantheit die bei

Transpianta3ionspatien ten nach Uhenragung fremder 1mm-

unkompetenter Zelien dutch aelluidre Immuunreaktionen

aultrin

Weitere Anwendungsgebiete für Ciclosporin sind die Be
handlung von schwerer endogener Uveitis doer schweren

Entzdndung der Aderhaut des Auges sowie von schwersten

thenipieresistenten Formen dee Psonasts Schuppenfleebte
Auch die therapeutisehe Wirksamnkeit von Ciciosporin cur

Ilehandiung des steroidabhhogigen end steroidresistenten

nephrotischen Syndroms also von Nierenerkrankungen die

mit einem ausgeprflgten Eiweiliverlusi einhergehen dud be
kannt

Dither wurde Cicloaporin ale Inflisionsibsung sowie aD

Trinklosung von der Sandoz hew Novartis Ac Easel darge
reiebt Dc Cicinsporin em hydrophobes Peptid jet das in

waliriger Losung nicht lUsbar 1st enthielten die hisherigen

Darrewhungaforrnun als Enmlgatorcn hew Löslichkeitsver

mxttlerxn grolien Mengen Ethanol cc 12 Voi.-% sowieLi

pide in Form von Maiskeimdi end Triacyiglycerid-Deriva.

ten

Die hither hekannEen Verahreichungsfnrmen von Ciclo

sprain sind iediglich cur systemischen Anwendung geeig
net Wenn Ciclospodn in Form einer Trinkidsung verab

reicht wird so urfoigt die Aufnahrne in den KCrper fiber den

Damni Dci einer Infusion der Ciciosporin-Losung gelangi

dee Wirkstoll direkt ins Diet end verteilt skh fiber dcc Biul

im gesaniten Kdrper
Fine rnpische ortlich hegrenzte Anwendung von Ci

clospnrin ist aufgrund seiner hpophiien Eigenschaften die

die Verwendung von Ethanol end Lipiden aum Ldslichnia

chen des Ciciosporins erfordern prohtematisch
Fine andere pharmazeutische Zubereitung die enter an

deremn aueh für Cicinsporin vorgeschiagen wird ist in der

US Si54930 beschrieben Diese Verahreichungsformn em
failt em satzfreies geladenes Lipid wie hspw Phosphatid
lethanoiamin oder Phosphaididylserin sowie em Lasungs
mit.tei wie Polyethyienglykol oder Ethanol Dabei bilden

aich in dee phammazeuEischen Zusamnniensetzung Liposo
nmen-Kotnplexe awischen demo Wirkstoff end den Lfisungs
inittein Die bcschmicbene phamnmazeutische Zubereitung er

laubt cc besonders hnhe Koneentrationen an Wirkstoff

hspw Ciclospori zu verabmeichen

Ale Verahreichungsformnen werden Tabletten iCapsein

Dragees end thniiches vorgeschiagen Zur tirtlich begrena
ten Verwendung an hesonder en pfi

ndiiehen Ktirperbereh

chen ist diese Damreichungsform aufgnind der Anwesenheit

der zum Ldslichmaehen des hydmophnhen Veirkstcffe not

wendigen LUsungsminei Ethanol hew PoiyeEhylenglyko

jedoch nicht geeignet

Die topische Verwendung von hydrophuben Wirkstoflèn

En isi learner duet hesonders prohiematisch we stark wasser-

haliigc baw hydrophile Korperteile behandelt werden eel

Len da eine Vorausseteung cur Authahme solcher Wirk
stoffe in den Karper dann besteht zunbebsi einen Kontakt

ewisehen WirkstotI end Khrperoberflache herzustellen

15 Var dmescm Hintergrund istes die Aufgahe dec Enindung
em Arzneinnttel mit einem Gehait an Ciciosporin bereimzu

steien des cur topisc hen Msrabreichung auch an stark was
serhaltigen end/odes sehr emptindliehen Kdrperbereichen

geeignet ist end nmh dem eine gute Wicks toffaufnahme er-

20 mdgticht wird

Es alt eine wekere Aufgabe derflrfindung neue Anwen
dungsgebiete fIlm cm derartiges Areneimittel voreusehiagen

Erfindungegema wird diese Aufgnhe dadurch gelost dali

dcc Ciclosporin in einer Oi-in-Wiamser-Nanoemulsion var-

25 liegt Unter amer Nanoernuision im Sinne dee Ethndung
wird jcde Oi-inWasserI-imuision verstanden die lWipf

chengrOhlen mm Nanoineterbereich also mit Durchmessern

von keiner aLe pm enthalt Derartige Nanoemulsionen ha-

ben doe dhige hew Lipid-Phase und erne wbllrige Phase
30 wohei die wafirige Phase Wasser oder physialogisch ver

trbgliche wttlirige LOsungen wie hspw physiologische

Kochsalzldsung 09 Gcw-% Natciumehlodd in Wasser
aufweist

In einer derartrgcn Nanoemulsion wird der hydrophobe
as WirkstofTCiciosporin in den winaigen oligen Trdpfchen ge

PEt die wiederuru in der wSssrigen Phase dispergiert sind

Somit 1st der Wirketoff Ciclosporin optimal verteilt Dci ci-

nec Appllkation in stark wasserhaltigen Korperhereichen
kann so cine besonders gale Verteilung von Ciclosporin end

$0 damnit einc optimale Wirkstoffaufnahmc orreieht werden

So zeigte skh in einer flber seehs Monale anclauernden

Studie in der UniversitBtsklinik Tilbingen daB die Verwen

dung ciner erfindungsgemtilien Nanoernuisien sowobi Ira

Bereich dcc hoehemplindlichen Auges ale auch im Hautbe
45 reich eine gegenOber herkdmmnlicben Therapieformnen we

sentlich verhescerte Wirksamkeit end Vertraglichkeit aol

weist Dies 1st vor aiienr darauf zurtickzuftihren daB acE

grund der neuen Darreichungsform auf die Verwendung

physioiogisch bedenklicher hew unvertrhglicher Ltmsungs
50 nntiel votlstSndig verzichtet werden kann oboe dali daderch

die Wirkeng eder Aufnahine von Ciclosporin arm den betref
fenden Karperteilen beeirmtriichtigt

wird

Die der Erfindung zugrundeliegende Aufgabe wird sornit

volikommen gelfist

55 In einer vortelihaften Ausgestaltung weist die Nanoemul
sian Trdofchengthlien von kielner ale etwa 500 nra aol

These MaBnahmne hat den Vorteil dali der WirkstoiT Ci
ciosporin hesondors gut dispergiert wird und slob damit op
timal ad Gewebeoberfiachen verteilt end folglich cccli he--

60 sonders gut in das Gewebe aufgenommen wird

In einer besonders vortelihaften Aesgestaltung weist dcc

Arzneimittel cinen Gehait an zumindest einem Phospholipid
auf

Un tee Phosphohpiden versteht man clue Gruppe von Li-

65 piden die Derivate entweder von llvcedn oder von dent

kompbrxen Alkohol Sphingosin clod Phospholipide enthai

Ecu ira Aligemeinen zwei Fettshuron die den hydrophoben
Bestandteii des Phospholipids hilden end eine sogenannte

anon oe
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polarn i-CopIgruppe die aus cineni Utter elite Phosphediester

gruppe gehundenen Alkohol besteht Duich diese SLFUktur

sind die Phospholipide aniphiphil sic enthalien sowohi

hydrophobe ala audi hydrophile Oruppee Dadurch sled sic

hesonders gut ala lmulgatoren von hydrophoben Stotfen in

wUlidgen Phztsen einsctzbar

Die Verwendung von Phospholipiden in dent erfindungs

gerettlien
Arznc-imitlei hat den Vorteil daB Phosphoiipidr

I3estantheiie aller Zelhnensbrancn sled and sooth clue be-

senders babe physioiogische Vertriigiichkeit aufweisen Da
dureh ist cbs Arzneiznittei auch an besonders sensiblen Or

ganen wie bspw dent nccnschiichen Auge einsetzhar

In deer weiteren vorteiihaften Ausgestaltung ist das

Phoapholipid Lecithin

Lecithin eder Phosphatidyicholin ist clues der sin wr.ite

sten verbreitewn Merobranlipide des Menschen Von der

WHO ist defn Lecithin tinbedenkiichkeit als Lebensadttei

zuerkannl warden es warden keine ADI-Werle Acceptable

Daily intake zuerkanet Lecithin entspricht lerner den Nor

nice der tjSarncrikanischen Behorde FDA mid besizat den

GRAS-Status Generally Recognized As Safe CFR Nr

182 140CR 84.1400
in Fetternuisionen für die parenterale Brnhhrung wird Le

cithin in Kilniken in grollent Uinfarig eingesetzt

Lecithin 1st senilE do bosonders gut vertritghcher Ersiul

gator der auIgrund seines Vorkoniniens in rnenschhchen

Zeilen ohnehin Bestandi cii des nienschiiehe.n Korpers and

dainit gesundheitlich unbedenklich 1st Als Ernuigator von

Ciclosporin 1st es aufgrund seiner stark arnphiphiicn Em
gcnschaften hesoriders gut geeignet 30

IC ciner weitcren Ausgestaitung der ErOndung liegt dec

3ehait an Phospholipid ian Be.reich von OJ his 20 iew-%
vorsugaweise irs Bereich von his 10 lew.-

Hierbei 1st vorteithaf dali diese Konsentrationen eine he-

senders feine Finaulgierung des Cielosporins in deer w3ulri-

gen LUsung erlauben

in dee- weteren AusgesEaltung weist die Nanoernuision

elnen Gehalt an Trlaeylgiyccriden bevorzugE rnitteiicettigen

Triaeylglyceriden aol

Triacyiglyccride shad neutrale Lipide hci denen Fettahu

ran Utter Esterbindungen an clean Glycerinrest gebunden
sind Die Fettsburen konnen kurz- mincE- oder Iangkettig

scm sic kbnnen gesilttigt oder ungestittigt vat liegen Tria

eylgiyceride sind stark hydrophobe Stoffe und thence

ais Energiespeieher ho ICot-per we sic in den Fetazellen ab

gelagert werden

Die Vurweedung von Thacyiglyceriden inshesondere

naitteikettigen Thacytgiyeeriden hat den Vorteii daB diese

problernioa in Arzneimuttelquaiität erhhitiich und sum mid
sungbdugen des Ciciosporin in elect Nanoemuision beson

ders gut geeignei sled

Dies gilt var skein dens wenn dec Gehalt an Triacylgiy

ecriden in Bereich von 10 his 40 Gew-% bevorzugt ire Be-

reich von 20 his 30 Cew.-% voriiegt

In einer hesonders vortcilhaften Ausgestaitung iicgt der

Gesamtgehalt an Lipiden mi Bereieh von bis 50 Gew%
bevnrzugt ire Bereich von 20 his 30 Ciew.-%

Dabei umlaUt der Gesamtgehait an Lipiden sowohi rein

hydrophoben Lipide wie Triaeyigiyeeride ais such amphi

phile Phosphol.ipide wie hspw Lecithin

Diese Maiinahme hat den Vorteii daB hal cinem nidg

hchst eflizienten Eanuigieree des hydrophoben Wirkstoffs

Cictosporin gleiehzeitig dee Anwendung an hyctrophilen

Oberfibehen end eine gate Wirkstoffsufnahnie mdgbeh ist

In eject- weiEeren Ausgestaitung der Erfindung hcgt dec

Ciehalt an Ciciosporin ire Bereich von 0.1 his 10 Gew.-%

bevorzugt isa Bereich von his Gew-%
Hierhei ist vorteilhaft daB elne gate therapeutische Wit-k-

samkeit von Ciciosporlo ersirrIt wird

In deer besonders vorteiihaften Ausgestaitung wrist des

Arzneinittei Oew.-% Ciciosporie Jew.% Lecithin

23 bw.-% mutteikettige Triacyiglyceride and 70 iew.-%

physiologische Kochsaizidsung sowie ggf em physioio

gisch vcrtrbghches Konservierungseittel atE

Es hat sled nhmlich in einer kliniseheni Studie mit deni

criicidungsgeruaulen Arzneinaittei herausgestelit dali mit

dieser Zusamniensetsung eine besonders gute Vertrhgliclt

to kuit bci optimaler Wirkstoffaufnahme in den Kdrper erreicht

wird

Dec Zusaiz cinus lconservierungsnuttels 1st notwendig
wane das Arzneindttei für idegere Zeitspannee aulbewahrt

wcrden soil Es verstcht sich dali IConservierungsnaittei hal

is alien Vcrabreichungsfornien des erflndungsgernatlen Arz
neirnittels enthalten scm kdneen

In einer wniteren Ausgestaltung liegt das erfindungsge
millie Arzneintittei mit physiologisch vertrtigiichen Mger
stoffen sum Auftragen atE die Haut vesnilseht van

20 Derartige Tragernoffe kdnnen bspw Cremes Gale ode.r

Salben mit den Ublichee Bestandteilen scm

Hierbel 1st von Vorteil dali hal dat- Verwendung dat erfiri

dungsgetniiliee Nanoemulsion aol Our Haul oder elner

Sehielnihaut die Verteilung sowie das Zuriiekhaiten aol der

25 Haut verbessert wird

DarUher hinaus wird die Anwendung des Arzneirnittels

rot-den Patienten crleiuhtcrt

In ciecr weitcren Ausgestaitung weist dna Arzneimittei

viskosithtserhOhcndc Zustlize auf

Dcrartige Zusmitse kilenen hspw Zelltilosederivate Poiy

acrylate odcr andcre physiologisch vertriigUche Polymers
sum

Hierhei 1st von Vorteil dali der Verbieih des Wirkstoffs

Cielosporin an dean Ort wo er wirkee soil verltingert wird

Die Ft-li ndung hetrittt auch die %brwendung cities At-and

mitteis mit einem Gehait an Cielosporin in Sear zur topi

settee Anwendung geeigneten Galenik stir liehandlung von

Hautkrankheiten

Eel in dat- Hautklinik der Iiniversitatsklinik TUbingen
40 durchgcltihrtcn 3ibrsuchee wurdu nttmuich erstmais die topi

sebe Anwandurag von Ciclosporin aur Behandlung von

Hautkrankeiten untersueht Dabei stelite sich heraus dali

durch die topisehe Verabrcichung von Ciciosporia .gegen
Uher den Uhliuhorweisc verwcndetcn Iherapicn inshesoo

45 dare der Verahreichung von Cortisonprilparaten elate fIber

legene therapeutische Wirkung bei gieiehzeitiger guter Ver

trtiglichkeit ct-tieR wird

Da Cielosporin hither nut- systemiseb angewendet wet-dc

kam die Behandiung von gewdhnilchen lokal begrensten

so Hautkrankheiten aufgrund dec sehweren Nebenwirkungen
einer systuiuischen Anwendung rdcbt in Betrauht Ben der

systemischen Verabreiehung koremt es aufgrund der ire

inunsupprimiereeden Wirkang des Cieloirporins ntimlich an

amer erhdhten Anttilligkeit gegen iafektiorenjeglicher Act

55 Diese Nchenwirkungen wurden bisher nut- bei sehweron

sonst debt behandeibaren Kasnkheiten in KatE genomraen

ialeniken die hal clear erfinduegsgemuilien Verwendung

in Betracht komnien unifassen ii die Forutulierueg ais

Creams Gete Saihen oder such in Form von Liposomen
60 cider Mikroencuisionen

Besonders beorzugt 1st jedoch die Verwendung von Ci

ciosporin in Form einer Nanoemulsion wie sic welter oben

beschriehera wade
Hierhei 1st vorteilhaft daB skh dat- Wirkstoff Ciciosporln

65 hei elect- Verahreiehung ala Nanoeaaulsion in Ocr oberee

Hautsehiehk dec Homschicht anreichert Dadureh wird ale

busonders langer Wirkstoffverhieih in diesen Hauthezirken

erreicht was erwUnseht 1st da bei den meisten Hautkraek

nocits
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ceiten die ohersten Hautzelischichien befallen sind rsL Die NanoernuIsion verteilt sick aullerdern ire Kanuner
In einer hesonders vorteilhaflen Ausgestaitung wird das wassershsr das auth die linac und die Hornhaur urespill

erfindungsgeniäbe Arzneireittei ire Bereich dec Mund- Da das Kamurerwasser cur ca alle vier Stunden ausge
scheinthau und/oder dec Schleinthbule des Cienitalbereicks tauschr wird keen Ociosporin hesunders dauerhafr auf die

verwendet von dew Kammerwasser benetzlen Augenbereiche einwir
Tm Bereich dieser stark wasserhaltigen Oberflhchen tat ken So kann das Risiko von Ciewebeabsiobungen ire Be

eine rasehe Aufnahnre des hydrophoben Wirksl.offs awin- reich des Auges sicker vermieden werden

gend erforderlich da cc an diesen Kdrperohedbchen nicht rn kiinischen Wrsuchen hei denen die Verwendung des

anhaftet tied vor allem ire Mundhereieh durch Speichel erlindungsgemallen Arzneimittes em Auge getestet wurde
schnel weggesplili wird Die erflndungsgenitiIeNanoernul- 10 kam es in keinem einzigen PaII su Sehbeeintrtichtigungen

sian sorgi dahei Plc die Aniagerung von Ciclosporin an die oder einer Verstopfung dec Schiemm-Kankie lie deer Ab
Schieimhhuie und forden semi eine schneile Aufnahnre flieden dec Trdnenfltissigkeii in the Nase dienen Dart her

In einer weitcrcn vortciihaften Ausgesraitung wird des hinaus wurden keine Schnierzfalie beoheebter
Araneimittel zur Behand lung von Lichen cuber cingeselat In einer besonders vorteilhaften Ausgestiltung wird das

these lCrankheh 1st oine sehr verhreitete entztindliche Di- Is erfindungsgernaBe Arzneiniiu zur Verhindening von Ab
krankung dci Haut und Schleimhaut die auch ais kieirspapu- sto3ungsreakrionen nach flansplantationen vorzugsweise
idses Exanthem oder Fechte bezeichnet wird ire Rereich des Augesverwendet

Zur Behandiung dieser Raukrenkheit wurden bisher Ic- Hierbei is bspw an die hereits erwihnren Hornhaul

dig ich Schilikuren wIt Vitamin A-Sdtrre und an schLeilende Transpiantetionen oder Transpiantationen anderer Bestand

Hvdrocortisonbehendlung oder Behandlung mit anderen teie des Auges jedoch auch an Haut-Tr-ansplantationen zu

Cortisonpdipareten eingesetzt Tm Genitalbereich waren zur denken

J3chandlung von Lichen cuber bisher sogar operative Din- tie dec Wirkstoff nun direk am Zielor aufgetragen wee
grille erforderlich die durch die topiache Anwendung von den keen und dort euch gut aufgenommen wird kane des

Ciciosporin nun umerbleiben kormen
Ciciosporin edt ire Vergicich zur systernischen Anwendung

In einer weiteren Ausgestidtung win des erfindungsge- 25 geringen Nebenwirkungeo effizienr therepeutisch wirken
mlite Arzneiruitrel zur 3ehandung von Neurodermitis cia- In eineni Verthhren zur Zuhereitung des erlindungsgerrd

gesetar lien Arzneirnttes warden die folgenden grundsktzlichen

Dci einem Vergleich dec Ciciosporin-Anwendung und dcc Schritle durchgefiihrr

bisher Ublichen Hydrocortisonanwendung krrnnten verbes

serte Therepieerfoge mit Ciclosporin Mi dec Behandung it TAisen von Cielosporin in einer ttigen Phase
von Neuroderrnitis beobachter werden Hinzuftgen eines Amelia ricer wiilirigen Phase

In einer weitereri voaeiihaften Ausgestaltung wed des er RUhrerr

lindungsgemblie Araneimittel zur Behandiung vast Neuro- Hinzuruigen des verbleibenden Anteils der whliri

dermitla ire Bereich des Auges verweodet gee Phase
Hierbei ist vorteithaft dali Ciclosporin losbesondere 35 Behandein des ieniischs mit Uitraschall und

weno C5 sn Form airier erliodungsgemiitlcn Nanoemuision Steriliitrieren

voriegt Mine Reizuegen ire Auge oder in den Bereichen

urn des Auge herum hervorn.rft wobei es gieiehzeitig gut Hierhei 1st von Vorteil deli eine ertinduegsgemalle Na
aufgenornmen wird end dali es hoch eflizient gegen Neuro- noernulsion mit Cielosporin in einem ztigigen Verfahren

dermitiden ire Augonbereich wirkt wie in an dcc Augenkli- 40 ohne tcchnischen Aufwand hergestelit wetten kane
nik dec Universishrsklinik Ttibingee durchgefiibrten Verse- Die edge Pbase kane dabei Tdaeyigiyceride und Lie
ehen mitPet eaten naehgewiesen werden konnte cithin die wlitlrige Phase physiologische Kochsakllhsung

Die Erfindung betrifft aueh die Verweridung eines Arznei- oder Wesser enthaiten Des Ltsen des Ciciosporins in

rentals mit deem Cobalt an Ciciosporin in erect cur top- Schdtt sowie des Rtthren in Schritt keen dureh auf

schee Anwendung geeignrten Geieeik cur Sehendlung von 45 elnem Mageetruhrer oder mit einenr Pitgelrtihrer durehge
Aliergien fiihrt werden Es versteh sich deli des erflndungsgernklie

In ciner en dci Augenklinik der Universitätsklinik TObirt- Verfehxen unter sterikn 3cdingungen durehgefflhrt werden

gee durchgefthrten Studie zeigle sick nirmlich dali Cieio- mcli wobei zwischen den einzehien eufgeftihrten Schritten

spore bei topischer Anwondung therapeutisch hochwirk- jeweils Steriifihtretionsschritte zwischengeschalter werden

sam gegen Allergien eingeserzt warden kann Ciclosporie Sti kdnnen

kane debei in alien sac topisehen Verabreithung gecigneten Die Uitraschellbehendlung dient dec Dispersion dec oh
Galeniken eingesetzt werden Besonders beverzugt 1st dahei gee Phase in dci willirigen Phase wobei die Tropfchengro
eine Darreichung ala Nanocioulsion wie sie ohen tether be- Lien in dec entstehenden Suspension dutch die Dauor dec UI
schrieben wurde traschallbehandlung and die Leistung hestinrmt wird

Inabesondere Mi einer Verebreichung von Cicesporio als 55 Ps versttht sich dali die vorstehend genaonten end die

Nanoemuisioo cur Bekbrnpfung von Aliergien ire Augenbe- neebstehend noch an eriinternden Merkmele nicht cur in

reich konnten hervorregende Therapicerfalge cede wer- den angegebeneo Koeihieetionee sondero euch In aederen
den Korehinadonen oder in Afleinstellung einsetzbar sind oboe

in einer weirenin vorteibbaften Ausgestakung wird das ci- den Reheien dci vodiegenden Ertindung zu veclessen

flnduegsgemblie Arzneimittel cur prophyhiktischen und/ 60 Weitere Med/male und Vorteile der Eruindung ergehen
oder therapeutischen Behsodiung des Auges verwendeL sich eus den neehfoigenden Ausftihrungsbeispieen

oine therapeutiache Behandlung des mensehhchen Auges
mit Ciclosporin is hei Hurnhaut-Trensphintetionen cur Beispiel

Viirhinderung von Ahstoliungsreektionen erforderlich

Bei dec Verwendung von Cicosporln ala Nanoemuision 65 I-IerseilungeinerCicospoHn-Nanoereulsioo
vertelit sick dec hydrophobe Wirkstoff besonders gut tRier

den gesaniren Augapfel so deli aufgrund der groLien Re- Es win eine Cielosporin-Nanoeroulsion hergeateilt die

sorptioesflbthe dna eptimalo Wirkstofleufnahnae gegehen ens Gew-% Cieloaporin 23 iew.-% Oieum neutrale
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DE 198 10 655

DAB Jew.-% Lecithin end 70 Gew-% 09%iger Natri

umchiorididseng besteht Die fertige Ernukion ist zur

Verwendung ala Augeraroplen gecigneL

inhaltastoffe end ihre Bezugsqueilen

Ciclosporin Finna Synoehem hamburg

Oleumn neuLrale DAB MICLYKOL Firma Henkei DOs

seidmf
Lecithin 80 Jew.-% Phosphatidyleholin Firma Lipoid

Ludwigshafen

Natriumehlorid 09 .iew-% Firma Brain Meisungen

Alle verwendeten Hiifsmnittei hspw Beehergibser Ruh
rer Filter usw werderi bei 121C für 15 Minuten lang dumb

Autoklavieren sterilisiert

Zunflchst wird der lipophile WirlcstoffCielosporin zusam

men mit dem Lecithin in Oleum neutrale gelost KS

Daze werden mn em smmmles Becherglas Lecithin

Cielosporin end 23 ml Oleum neutrale eingefUllt end mitci

nem Magnerrthrer in Lasung gebraeht

Die Ldsung wind in em aweites iechergias sterilfibriert

Dane werden 40 nil 09%ige Nariumehioridlosung zuge- 20

fUgt end für Stende bei 400 upm Unidrehungen pro Mi
nute mit einem FiOgelriihrergeruhrt

Dadureh wind cine Voremuision erzeugt die in ama ste

rile DurchfluBzeile gegeben end mit der restlichen Menge
an 09%iger Ntatniemnehlorididsung aufgeftilit wird 25

Diese Ldsung wind 15 Minuten mit7O Wat.t Leistung

in einem UI traschallgenerator Firma Branson Schwhbisch

Jrnttnd beschallt

Dabei wird cine Nanoemuision mitTrdpfchengrbfien von

kieiner ala SOOnn enzeugt die Oher amen 045 pmStenOfll 30

er direkt in Augentropfflasehen abgefiiilt wird

Alie Arbeitsschrittc werden tinter amer steri ten \Wrkhanlc

Lerninar Airflow Bank Firma Ebret Emmendingen

durehgetllhrL Die Augentropfen sind hal amer Lagertempe

rater von 4C fOr drei Monate lang steriL

Beisprei2

Studie mit Patienten an tier Universitritskiinik Tubingen

Augenlrhmk

In der Augenklinik der UniversitStsklinik Tubingen wet-

den die in Beispiel horgestoilten Augentropfen für omen

Zeitraurn von secha Monaten mit insgemamt Uber 200 Priipa

rationen hei Patienten mit Homhaut-Transplantationen em
gesetaL Die Studie dacert noeh an

Uber den gesamten Zeitraum dot Behandlung von Patmen

ten mit dam erflndungsgemdlien Aranemmittel in Fonn von

Augentropfen wunde kein einziger Fail von Sehmerzent 50

wiekiung bei dot Verabreichung der Trupfen beobeehtec

Obwohl die Nanoemulsion em milobiges Aussehen auf

weist kanm as bei der Appiikation am Aege in keinem Fail

zu Sehbeeintrflehtigungen

Die erfindungsgemäile Cielosporin-Nanoemulsion wurde 55

ammBerdenm zur Behandlung von Neurodermitiden mm Bereich

des menschlichen Auges sowie zur Behandiung von Alier

glen im Augenbereieh eingesetzt Bei beiden Krankheitsbil

dern konnten ttberragende Therapieedoige erreieht werden

ohne dali es zu emner Entwiekl ung von Schmer-zen oder Seb- 60

beeintr-äehtiguugen bei den Patienten gekonirnen wrire

Hautklmnik

Die Cielosponin-Nanoemulsion wurde dartiber hmnaus 65

vier Monate lang in den i-Iautklinik der Universithtsklinik

Ttibingen zur Behandiung von Lichen other mm Ciesiehisbe

reich end tnt ieniralbereieh eingesetzt

Snoele cr3ejsaieessA1J-

Dutch den Binsatz von Cielosporim bei der Behandlung

ira iesichtshereieh konnten die bisher Ohhehen Schalkuren

talK Vitamin A-Satire end ansebliellender Flydrocontisonbe

handiung verniieden werden

Bei den Verwendung ira lenitalbereich war as darflber

hinaus mnOgiich auf die bisher Ubliehen operativen Eingnifle

zu verziehten

Die cr11 ndungsgenmälie Ciciospori n-Nanoeni elsion wurde

auierdem z.ur Behandiung von Neerodenmtis eingeselzt

UI That konnte em verbesserten Therapieerfolg ira Vorgleich sc

einen Hydrocont isonbehandlung erreieht werdan

In den tTautklinik wurde das enhndungsgemntitle Arznei

mittel sowohi stationtir ala aueh ambulant eingesetzt Aueh

die Studien in der Hautk daucrn noch an Dauber bin

aus werden derzeit Vet suehe zur Venabrelehung von Ciclo

sperm sun Behandlung von Hautkrankheiten in Form von

Liposomen durehgefOhrL

Patentanspnitche

Arzneimittei mit einem Gehait an Cielosporin da
dcireh gekenneteichnet dali das Cielosprormn in einer

Olin-Wasser--Nanoemuision vorliegt

2.Arzneimittei naeh Ansprueh dadurch gekenn

zeiehnet dali die Nanoemulsion Trdpfehengrdhien von

kleiner ala etwa 500 nm auiweist

Arzneinmittel naeh Ansprueh odor dadurch ge
ken nzeiehnet dali as einen iehalt an zumindest emnem

Phospholipid aufweist

Anzneirnit.tel nach Ansprueh dadunch gekenn
zeichnet daft das Phospholipid Lecithin ist

Arzneimittel naeh Ansprueb oder dadureh ge
kennzeiehnet dali der Cehalt an Phosphoiipid mm Be
reich von 01 his 20 iew-% vorsugsweise mm Bereich

35 von his 10 fiew-% liegt

Areneimittel nach cinem den AnsprQehe his da
dumb gekennzeichnet dali die Nanoemulsion einen

Ciehalt an Triaeylglyceriden vorzugsweise mittelketti

gen Triaeylglyeeriden aufweist

40 Arineimittel nach Ansprueh dadumh gekcnn
zeichnet dalI den lehab an Triaeylgiyeenden ira Be-

reich von 10 bis 40 Gew-% inshesondere mm Bemich

von 20 his 30 ew-% liegt

Anzneimittci nach cinem den Ansprtiehe his da

45 dureb gekennzeiehnet dali tier Iesarntgehatt an Lipi

den im Bereich von his 50 Gew.-% vorzugsweise mi

Bereieh von 20 his 30 Cew-% liegL

Araneimittel naeh einem dot Ansprtiehe his da
durch gekennzeiehnet dali tier Cobalt an Cielosporin

ira Bereich von 01 his iO iesv.-% vorzugsweisa mm

Bereieh von his ew-% liegt

l0Arzneimniuei naeh einem den AnsprOehe his

dadurch gekennzeiehnet dali es Cew% Ciclosponin

Gew.-% Lecithin 23 Cew-% miueiketiige Triacyl

glyceride end 70 Gew.-% physiologisehe Koehsalzlh

sung sowie ggf em phvsiologiseh vertrligliehes Kon
servierungsndttel aefweist

ii Arzneimittel naeh ainemn der AnsprQche his 10
dadumh gekennzeichnet dali es mitphysiologisch ver

tniighehen Tragenstoffen aura Aeftragen aid die Haul

vermiseht vorliegt

12 Arzneimniitei naeh einem den Ansprttehe his 11

dadureh gekennzeiehnet dali es amen iehait an ze

tnmndest einem viskositiitsedmdhenden Zusatz au fweist

13 Venvendung ames Anzneinilttels mit einent Cobalt

an Cielosponin in einer zen topisohen Anwendung ge

aigneten Uaienik vonzugsweise nach cinem den An
sprUehe his 12 set Behandiung von Hautkrankhei
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JO

ten

14 Verwendung nach Anspruch 13 ztw lehandhing
dec Mundschkimhaut und/oder dec Schieimhaute des

Uenitaibereichs

15 Verwendung each einetn dec Anspctiehe 13 odor

14 soc Behandlung von Lichen cuber

16 Vbcwendong nach eineni dec Ansprüche 13 oder

14 soc Behandlong von Neorodernlilits

17 Verwendung nach Anspruch 16 sec Behandking

von Neorodermitis ho Bereich des Aoges 10

18 Vèrwendong cines Araneimitiels mit einem iehah

an Cielosporin in einer icr t.opischen Anwendong ge
eignelen odenik vorzugsweise nach einern dec An
sprUche his 12 soc Beh-andhing von Allergien

19 Vhrwendong each Anseroch 18 soc Behandiong 15

von Aliergien ha Bereich des Auges
20 Verwendung eines Arzneimittels nach einem dec

Ansprtlche his 12 soc prophyiaktischen ond/oder the

rapeotischen Behandong des Auges
21 Verwendung cmos Arsneimitteis nach cinem dec 20

Ansprdche his 12 inc Verhinderung von Absto8ungs-
reaktionen nash Iranspiantationen vorsogsweise ire

Bereich des Auges
22 Verfabren soc Zobereitung does Arzneinuittels

naeh einem dcc Anspctlche his 12 gekennseichne 25

durch die grundsätzhchen Schriue

Losen von Cidosporin in drier oligen Phase

ilmnsuftigen cmos Anteils ciner wäurigen

Phase

Rbhren 30

Flinsofligen des verbicibenden Anteils dec

whhrigen Phase

cl iIehandeln des Gernischs mit Ukcaschaii end

Sleriifiitcieren

35

40

45

So

55

60

65

DOCS OE._1 9510555A1J
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SolubUbeation reagent for biological test samples

CtL sciuh ncbcn rasgaru ha usa anaytical ays

to the aetecmrauen at ydrcatac aalyles

in tcai lest sample tculaa analytical

ycierns enwloyn spsciUc tsnon piotcbns tar

such analytsa such as in tiara cscant trUEcuaticn

esmuncassays is dieckseeci The sat btizatrcn

reagent dissociates anaiytes ham various cornam 20t3-

treats cci tcogic.aI test sararce such as cellular

r-al phcsEUrchpids flrttr5 35d the like at sub

erariatly ccc conceniratons cci such soiuothzawxr

reagent whie at the same rfflnirnaeng the denatuN iw

alan at sces Ec thnding proteins such as teE seam-

pEtXoms each may ha p-escnt icr an analvi

icai syskrm Pr toaDy such surtacmnE is aFkyi-oxy

poyethybene-esy-amyaceoxysopcepanEU or

tsiradcrcyncienethy-a-ammonrc1--prcrpane cut

tsnah anti may trether comprise saiXrman

to

------
mcI LOG tx-I

tCrhLibrNt sq/mt

LU FIG

See tcumec rurc Scesm rvkr-s
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Fkd at the nvenhoo

The f3rc000t rrttn rt3hEitua tO teaqeats whtcth

are usetut tot ttacning atytes tarn tpuid test

5rflte to parttoutar the pa sent nuenton relates

to reagents which lattate tne dsseceton at ar-

tytes rhcuarty hydnsphobn anatytes from the

ccmponents Of opcat test sample to peruat

the measurement at auth anattes present therem

Fiankgreund at the r3ventOn

The rnenoanc at fnerapeusc drug levels and

other ena.iytes to hEetagicat fistic curt as comm
Pttawna t3rie tuirOd uririr anct the flke nec be
came very setid to pi ovate physicians with in

fcmrnauon to ad proper paheat roanactement Far

example adtustment patient ctesage acteve

tooth a1 tenai tharaaeutc etfacts arat avoiding

usetess auhthei euha or harrotut toxic ctosane has

etc can be provided Conventional techniques

which are employed to mentor drug levels or de
toot other anatytes ore known and include raeaam

rrurcastaxs anti rtcinisctepa assays auth as flu

orescence potancatian irnmuneassays However

such techniques produce nconsistonctes in results

when deerrnining the amount airs sence at hy
rat%aialvtes aecauta at term mtracatutar

etahonshp with various cellular components of

btotogcat teat eampte Accomdtngiy when auth an
alytes remain associated with such collier carrlpc

rients the detactan of such atytes in an anidyt

Icat system is dtticult and in same instances rat

possbie particularly when such enables ate

present at rtcuiariy tow insets

Aihiauph riouti ruagents have neon described

10 exhact vaacus anaiytes analysis such as

ThtonX- 100 Tweens sodum dodecyt suitate

and sepaain the use cmi such reagents euffet fnmrn

number of eatacivanlages oticularty where such

analysis nvatvss reagents such as soecihc biacting

protens antihodes and the litre For example

such rearents many cases do not achieve

carriplete cell lyths wherein the case of by

drophatac analyles signhcaat amount at such

anatytes could remain associated wth cellular com
ponents and thereby not made avatable tar andy

55 Shritarly the pretence at sucn reagents in fur

example an rnunoassay system wilt resutt in

sgnrfcant denaturaten of specitc tenting protens

ci antibodies employed in sucn irnmunoasseys to

tneretiy reduce toe biiidrm activity of such proteins

and antrbodes Moreover toe use at such resents

to dissociate anatytes trom vaneus cellular compo
nents and other rnaterais which may be present in

lictulo test sample can have dramatic effect en

the integrity at reagents ernptayed in vanous ens

lyticej systems parhcutarty where such reagent are

erwptoyect at hgh c000eatratons order to

achieve such dissocation

Summary at the Invention

The present invenhen relates to the discovery

that analytical systems tar the determninatton at

hydrornohic anattes ri biologicat test sample

particularly natytcal systems empoyng specrhc

r5 binding proteins tam such anal tas can be substan

laity improved by emptcyirig the sotutrtcetion

reagent of the present invention which servos ta

OrssOcmate anatytes tram vancus components of

piotomcal test sample such as cetuiar matena

at pttosphctittcts proteins arid toe like In aarltcutar

such soiubtiizetiorm reagent has unexpectectty anti

sup.rmsngty been found to dissociate hydrephohic

anaivtes Iron such components partmcuiarly cet

iuiar cerliponents at substantially ow cancrmtra

aorta at suctl seiubkiaatcri reacient whmte at the

same minimise the ds.naturaton at speoihc tending

proteins such as tar example antibodies whch

may he present irm an arraiyhnai system The

saubituraticn reagrmnt of the present irlveruicri

as particularly useful fluorescent polareatmon nt

rnunoacsay tot the determination at hvdmoohohc

anatylec such as cycicreporirmem and the lila

The aoiubhisatari reagent cit the present riven

tion comprises from between about 5% tat/vt and

about 10% vvr preferably abocml 2% fwh ot

suniaclani having ether nraans characteristics or

zwhericnic characterstics wherein such surtactant

capaole at dissociatmnq substantially sit at

hydrophobic aneiyte from the components at

or biological test scmnapie. Pretrapiy eucn surtactant

either noraanic pciiygtycot detergent such as

alkyl-catypoiyethytene-oxy-propyteneaxy

isopropanol or awtterionc detergent such as

touadeoyiNbJcternetnyl-Iammonio-

mC proparmasi.ilfcnate The cnti.itmtliratinnm rcragcmnt rriay

further xtrrprise trait between about 0% wry anti

about 25% wv at saponin

Brief 0etcripttorr of the Drawings

kg illustrates c.atibrahon curve emptoyad

to determine the amounl cyclosporine tract whole

otnod sample in ftuorescnnt poleatcr rn

rnurioaseay ernpinyng the sotubmlucahon reagertt at

ss the present invention

trrtaited DescrIption of the introit ion

be soiubiimzation reagent at the present even
as lion dissociates enalytes particularly hydtnophobic

ariaiotrrs tram boiugicai lest sarripie tuth as

whole blued serum ptasma urine spinai ttumd anti

the like As contemplated by the present nvention
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hdrephobe anates nctude but are not etendeci

to be shed te stetetds drugs such as

yctespurne and the hke

frt patcuta the setut aten eaent chssnc

ates such anaytes trern ceder matenet etch as

erythrccytes peputans teocccytes such as

tvrt3pcrrtes nhnspnehp3cts prctetns and the

ttke wneh may oe preseru tnctepca test

sampe to thereby rendet such anaytes readdy

aerabte tar mectsurernent by desired anatyttca

systrnn Atthauqh toe sntubhsadan reagent pee

uterty oar tot to anatyttce systems fce detrrmmn

tog hydtophebc anetytes entptoyng spectc bout

tog prctems especmoy tr man asset systems the

satubthsauon rgem nan be be empteyect to tqher

assay syrrtemns as weS such as racrtcve says

and the She

Where tt desireabte to emptcy non-ootc

eurtactant to the sotubinahon reactent ancardEnc tu

the ereseht tnvenhnn such rammer surtactant

preterabty noesinsi octygtycot detergent such as

atkvtseypoetbyteneotyprcpyteneesyesopmpanct

and the the afro ce panty kman as Tergttot

Where destreabte to emoetay rache arc suEtare

tant to the setuhtttaaden teagent accorctng to the

present nvertttoo such awtttertenc surtactant

ttetected from the graup conststtng at sitehadecyh

t4ttdenethyttfratntnonte- -pt
zeittttonata

octyN.Ndtmethyt$arrtrrtence1preparesuttnnate

NfrdecykN.t%dmethy 3-errs neruet

topane.suhanate N-dodey.t\tjd..dtrnethyt.$

tmetamua po.arasuttenate N4xadecyt-N t%

dtnethyt3anmontc- tprepanesucsnate and the

mt ttddttOO tO caner naretank surtactant or

ststtcrortte surhsctant as desnrthed haie the

sotubtttsatren reagent acocectnr to the present

ventton may further compnse gtvcestde such as

sepen

Accordtnr to the prsertt rtvontinn the

satubtttzattcn reagent capahe at tysng Suhstan

tatty ad of the varteus cefluar cornrtcnents sshtch

nay us present ri btotegicat test samnpte ano

dtssacrate sunstanttany at at the deemed anatyte

tram ether betoroat test samnete components

order to render such enafyte avetabte tar anatysts

oattrcuar the satuonzeuon reagent acceretog to

the present venuon ts caeabte at provtdtng sute

stantatty compete ce tysts at far e-arnde cot

toter poputatenc such as eryihroctes teukecytes

and the tiRe tar recovery of substanttatty as at the

desirer anatyte cantanec thereto to eddttten the

sotobturatton reagent atse capabte of dssocat

tog the deemed anatyte trcm other components

whtch may be present to btetogcat test samtate

such as cettotar rneterat phasehnttptds erotetos

and the She to whch such anatyte could neverthe

tess reman assoctated wtth and thensby not made

-e-eve
The sotutezattan reagent accorang to the

present toveottan her unexpectedly anr.t surprts

tngtv heen tounct to acheve such cett tysts anct

dssootattoo at anatyte at substarttatty tow coo

centration tn perttcutar the use of the sotubtttzedon

rrtacent at aaoaeobehort as tow as .53% vi of

the nononto at zwtttertonc sudactant with sape

ate as been tound to be eftectue for such oett

re tysts sect dtssoctattan at the arratyte Preterebty the

concentratco at the sortactaet is trio between

about .5% iwiv and about 10% a/u roots oret

erabty about 2% kw\t and the sotubtttzahon

reagent met turther compose trots betseen abaut

is 0% and about 25% saponn preferabty 2%
it to be understood that the usa at reageots

to treat botogtcat test sampte pact to the use

thereat to art anetyttcat system such as descnbed

ttersn will brt resertt to tort htetagcat test sample

so during sobsertuent artatyre therertt Aocotcttn

the soiubtttzatao reagent of the pteserit aventien is

oartcuterty setut where the btotogtcat test sampte

to be emnptnymi in an artatyticat syeterrt etnptoy

ire tr-ecttio betdrg pretens or anttbodea whtnh

55 are sensttve to the presence ot tor exampte de

tergertts or other pretreatment teaqents which are

tyrtcatty emnotoycci tor the riurpeses described

hertsrt For exampte the ore ct the setublutatten

reagent accordag to the present nuerThan prom to

as the anatysis thereot to an tmmuneassay system

moms-ct Oenett.raticrt at antibody reagents em
rtoyed ttterein thereby hwirrr sohstartttally no af

fect en the btndrng actrvity et such anttbedy

reagents

as When ernpteyrtg the sotubtaatton reoctent at

the pr eCertt nverttiert tar pertormog an mrnurteas

say the test sampte fist treated %tta the

sotubitisatton reagent wherein aettutar popattatans

present to the test earnpte are tysert end the hy

drophahtc anatytr chssectated train athet comepe

rtents as described above The resuieng scttttton

thea treated with pt-ectotatten reaptent such as

described tm the cependtrp Id Patent Appttcatton

Sehat No 507.853 erttitteri Protein Preciottatien

Reaaertt tted an Auctust 990 artd incor

taorateci by reterence hereto Such preoptaton

reagent prectpttates any n.terte-rtng proteins incur

re he caner rrtateriat resut tog trcun tmeatrrsert tf

the test sampte with the setuotaattort reagtent of

to te present taventton Attheugh the precpitatect

mneterrat resuttirtg rent such pretreatment step with

the pmciptateo reagent stay settte by gravity

extractton at the resuittog dissociated anatyte is

preterabty aocompttshect by centritugtng the treated

se test sarnpte whereirt the resutttng euoertatent con-

tarts the desired anatyre sttbstatihatty trrte et such

ceitutar matertat and components The super oatant

thea cembineo with detectable tracer corn-
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poeno as would he known by one shoed in the art

arm an appronriate anltbody to or biothnq agent

ox the analyle preoareci aocorcltng to mettcts

known in the art Acoordtog to suoh rttrnS lox

munoassey erocedme the anatyte present the

test canOe anct the tracer compound compete for

knotted nurnren ef binrtinq rites nt tino in the

frrnatten of caMe and tracer cxrnoounct norn

plexas By ma taintng constant concentraton of

toe tracer compound ano the anteody the

the fern ten of anatyte ornleYtotnace onrnptex

dtreotiy prepc end to mount of arEatyte

resent in toe test sample

Toe sotueihsation reagent of the percent oven

ten particutt3rty rsefk to fluorescence poterce

ton irnrnr3000sstt.y ay trntt whroen tl nero of

anatyle in test sample is determined by ercting

am assay miviure ynth cotarized fioht and measer

ng the pole tertion of toe heorescence emitted by

any of the tree ei enroend tracei compound and

traoerantibody complex Any of the hecer conx

noend woch is nor comptexecl to an antibody is

free to rotate in eniti than tho time regmrnxi for

adsoretion end reemasion of fieoescent Oght Ar

rasuit the resnitch tght is relatuely randomly

chanted to that the ffuoiescanoe poianizaton of

any 0t the trt3oer compound not cemplexed to the

antthetly is tow preacheg anne Uptetcompex

tog with speofe anthody the tracer-antibody

complex toes termed assumes the rotator ot the

antibody mnofeoete wtuich sleeve than that of the

relatively small trsoor oornoounct molecule thereby

increasing the polanicaton Macreed When making

such detern-ti nation the anatyle competes wtth the

tracer comnpoenct tot antibody sites wherein the

observed poiariaation of fitter escence of the tracer

antibody complex becomes value between the

jeiue ot toe tree tracer comeound ane the vaiue

tracer-antibody oemnrcex Accordingiy if the test

sample contains nifnn 0000entratiOn ct anatyte

the ohservect ootancration vales is oloser to that of

the tree h-acer compound i.e. tow Conversely if

toe test rampie oentaine lee c000entrahon of

anaiyie the pelereation eeRie closer to that of

the tracerantibody complex .e hgh By sequent

tieiiy exoitne the reaction mixture of an immnunees

say with vertically ane then horsontatty poiariaed

iigrn and artalytririg only the vertical comoenent of

the emitted tght the potaritration of the liunres

cence in the reacton mixture can be accurately

detetmnined the precise relationship between pe
tarizafion and .%r....itrt3t.cqi ot the anatyte is estab

lished ry meaau tog the polanitratien values of oak-

batons having known concenttatiens and the cnn

centraton of toe anaiyte can he intenpotated from

standard curve prepared therefrom

When emptoyng ftuerescence poteriatien

techniques the results can be ouenttted in terms

of rniiiipolanzatiort eMs spen ftmf mnikpntaniza

tern .nthr and neiative intensty The measune

ment of mnitooieniza000 rifts id ero the mxxi

mum potenisation when max mum amount ot the

tracer con-pound is hound to the antibody in the

absence any pheryiciorebentreno fPCB in the

test sample The finer the net mtiiipoterization

units ti-n hatter the hintIng ct the tracer c.empounct

to the anttvocty For the purposes of the present

me nvention net mttpoianizetion cake ot at least

about 3Cr is pnefeinecr

Ito aoen art indication of the dttemnncn

between the net mkpoianisatinn and the mninrnurn

amount of the tiecer compound hound to the anti

rn body tamer ennui provides for better numneninrai

anaiysirtot the claha For the purposes of the

c-resent tnyenton span of at least about lb

rntttipoianizahon unts ispreterree

The releive intensity is measure ot the

20 clrnngth cit tie riuerertoenoe signet above rho hack

gounct fluorescence Thus hghem utensity wii

gee moore accurate measurement The intensty

is determine-cl arc the cern the vertctiiiy pelaritred

irtartstv plus twice ttte hortzontaiiy polarized nten

or sty the intensty oan range 1mm signai of about

three times to about terty times the backpound

noise derxrtdinr upon the oonoentretion cit the

tr eoer cempoendi and othrtr assay vanahies For the

purpose of the present nvenhon an intensty ci

to about three to about twenty times that oi Pack-

greene nose is preferred

The soleblesrlion reeeerrt accordint to the

present ventiort ia parhcuiarly usstui for perform

tog tluoresceti poiarizahon immumteassay for

or cyciosporinrt end rneiaboiites thcireut empioyirig

tl3oreseart tr acer c.einpcienO c.ornprisi nip

amnnometnyfhuoresceincoeoied to the hyclroxyi

group of MeBmnt at the frst postinn ot

oyoiosponine as oescnihed by the ccrpertding U.S

iC Patent Appltcaliori Banal No 557842 eotitled

fmrnunoessay Reagents And Method Pci Doter

mining Cycfosponinet tied on even date herewith

ane incorporated by reference herein and men
ccionei antibody to cycicisp000e such as dr

4ascnihed by lolennehores Patent Apoic.atiort Publica

tion No WO BI02C80 Accondng to such meihcxl

precpitaiion reagent cxnprising anc suifete eth

ytene qiycel ccl rrietrtenei such it5 dectrti ibsci in

the copendino uS Patent Appiicaton Serai No

tie 567553entitied Protein Precipitatrn Reagents

thee on Aunust tS tgect and incorporahtdl by mister

rtncrr hni em ci nfiuori buffer ancf catibr atore antI

conttncifs arc also rtmpioyedi Such precipilancin

reagent eropioyed toone.cpitete interferrog pie

is tens hemoglobin end other ntcrfening substances

whIe at the remrt time mriainttiining hycrophobic

artaivtes in soleliort in order it render sic.t an
al ytes aveiabfe tot binding to Icr example spe
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cOo bdoçf orotwo such as an anbbOd
Once the the taut vampe has been tteated wth

the soths nreripet the prs.sant iventen

sort the pscp4aion eapent as snuhed above

the sup natent contahvno oycsporine or

nyctospor ne and roetaborites of cyckispOnri

530 cOrIfled web the antioodv Poor fri 53 300

of the torn corn ound and thtation butter oacs

muo fluorescence raad3rtg taken whereth after

an 3ncubatun pnod of Porn between about ten

$3rrt3tcs abcut tfartv rnEnutes uorscence

potahardEor3 reacbnp taken as crsormod aoovrr

The present nventton wrtt now be diustrated

but ri ntended to be limited the fettowsirt

examnpte

Fuoresceot Potanaaton rnmunoassav For

Cvosporhie

The reapents for pert orrrune ttuorescence

arbabon 1mnrnunoassay nrrotoytnc the sot iiaa

tan reagent aocnrcnn to the present invention

were prepared as follows

Gyciosponne Traoer Reagent

if Prrrparafion

ovctospor1ne Gvct sporste ohiorotEa wane

Cyctosponne 24.2 mg 0020 mnmotas

was dissolved 30 20%ww sotubon of pbos

prime in hensene t$ rot ins fond. round

troltum first fitted writit topper and stirbar

The reaction was siirreo for nanutes to

dissoive the cyctosponne then was attowect

to stand undisturbed at oem ternperatue for

$4 hours The reantdn was concruitratad in

vacao and the prodact coutd be stored as

soid at for up to six months For

subseQuent reactions O2M solution in

OtsiF was ussd

Preparaton of

rpettlarnnofonyiMet$mtF cyciosporine

Cyctosporine chtooformate CO 2mL
roctes at O.02M solution in DM0 tts de
sonhed in step above was combined wth

4aminomethvttuorescein hvdrochtonde 2.0

np metes 53 stoppered vlai ftted with

strbar Pyddine was addert rinG the enparant

ph thy moist ph paper was approxanatety

The reaction was stirred at room temperature

for 24 hours The solvent was ro.ntoeee ri

vacuo wart the residue was taken tn in

methanol and loaded onto 1mm wiGs get

ptate The ptate was devetoped wrth 15%

metha.nohnwthylene chionde The ptoduct

band Ft 0.5$ was elided from the attica get

wrth mnethanot

Preparatton of Tracer Reagent

$0 nanomotat nyctosporne tracer

rear4ent was prepared comprising the

evc$espOrrrre warier cnmpounu pre.parrrd 310

oordrng to step ii above in f.1 Pt socaurn

phosohate buffer oh 7.5 oontaning 0.01

ierv bovine gamma gtouurn 53

sctdrtirl aside 5.054 vP ethytenri fhriroi

and 0.05% wiv Tweenni 20

Monoctonat Anthody Forrnuietion

to nionoctonat antibody reagent was pre

par el compr ruing mourns aecites mrrnoeienat

antibody to nyc tosponne Sandos AG E.asie

Swrtaertandt dituted wth ctrate butter nctud

np sodium aside

i5 Pretreatmnent Reagent

pretreatmant reactant was prepared comn

pnshng CXI Tnsflit butter ph 7.5 0.1% wh
sodium aside 0.0% twtv copper sutfate and

10.0% twa Suuttoeaticyiate

ic fd Dilution

diution buffer was prepared Oornpnsing

Ct sodium phosphate pH 7.5 and 53

wIt bovne oaxnma gobuiin

ef Wttoio i3tond Precipitaiiorr Reagent

whote hteod precipitation reagent was

prepared comprfsing ifS mM ainc sedate 00%

via methanol arid OzTt wv ethytene gtycot

ffl Sotuhi wahoo Reagent

solubitucaton reagent was prepared corn-

so pnsng 2.0% wiv Tergtoi mn foam LX Ri

20% twa tnaponin and 53 twa sodium

a.noe

gt Caibmaters

Cyctosponne monoctonat whoie Stood cain

bnatcrt were onecared ccrnprisrng cyctoseorinu

and an artiniorat ttumnan wheie blood mistri Tlan

caibratc.rs were prepared at coneentratons of

0.0 100 250 500 1000 and 1500 nanograrns

par nntiinter web sodium aide as preserve

the

tu Cnntrois

Cyctosponne monoctonat whote blood con

trols we.re prepared corn pricing cyctooponno

and air artiticat wtroie blood matrix The cemrtroin

wore prepared at ccrhosntratcns of 150 400 and

800 ne.nograrns per nuttititer wtth sodium aside

as pressryatve

Cvciosoonne Whole Rtooo EPiA Assay r.rrqtcnt

Quorescent poiansahon imnnrunopssay for cte

teritriniinit cyctospcrnrie in whom bleed teat sam
nie emnpioyrmn ttn .Ahbott TDx5 Therapeutme Drug

Monrtonng Analyser was pedonmned as fotiows

to One hundredfftv nricmoiiters each of po.icrt

whole blood tameiee containing OyCcsporinirn ColtS

trois and caiibi ators were pipatted mn tabe med non

trituge tubes c-nd 50 nucnotiters of the soiubdnaation
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reagent were acted to each of the tubes pipette

was AlteC with tile whote blood prectptatton

reaqent purged of air bubtries wet $00 rnrrcEters

were esed ntc each cent 00 tbe by teuch

ing the end ot the pteette ttp to the wail of each

cerrduge tube whde rAspensing the reagont The

ctrtriuae tubes were mon napped end mIxed un

tee mOor br ten seconds and oianect nto

centrituge head so that the tubes were evenly

dtstdbuted so that the contdtuge head was hal

anced The tubes were rerithned for apprexi

rem rely live minutes at 9500 mrnt5 ciaar

supernatant and nard compact penet ot de

natured pretern was obtained After centrdugatron

comnute each tube was uncappud and the

supernatant was denttrtecr rrdc the norreseendrug

sampil wth ot ID Sampie Cartridge

The $uorescenoe potarteatron value ot each

ea.iirator controt and srrnpto was ctuterrnned and

ended on the output tape ci the Abbott ID Ma
iyaer standard curve was generated in the in

atrurnent by ptottng the polarization ci each

caibrator versus its cencuntraton uairtm nonilnear

regression anaiyss wherein the cuneentratun of

each centnni and sampie was react ott toe stored

caiibraton eunme Figure ii and printed on the

output tape

The creativity ci the metered ttuomescence

potaraation assay ac.cordrng to the Present nvem
tion 16.0 nanogremsenitCiter oteyciosponne and

matattohtes Wnerr compared to an avanabte

rmlmrlnasrlaymeting 60 etincat sarenaies tin

ear least squared regmessron anaiyss gave slope

ot 0947 an rntercept pt 7.15 and cmrsetation

coetticient ot ft $69

Where tact kit accerdinu to the present in

venton Peing used in conrunctien wth the TO
Analyzer the reagents tor pedormng the tiuorete

cent poiarrzation imreunoassey according to the

present nventicer can re containud in separate

vats ot ID Reagent Pack wheren vat caps uom

each of the vrais rn the Reagent Pack are renloved

and placed into designated welts inside the

Reagent Pack Accordingly once the Reapent Pao
is praced inside the ID Analyser the assay proce

dure heretofore is tutty automated

it rnanuai assay is being pedormod The test

sarnpte test treated with the precipitation reagent

as described above and then ruied with the chIn

ton bufler The anepody reagent anct the pretreat

ment solution are then placed into the test tube

centainirin the sampie anci backctuund ftuoree

canoe reacting is taken The tracer corneounci arct

dtutron butter are added to the sample and alter

incubation ill uorescOnce potar..eton eadng is

taken

torth are possbie without depading iron the spint

anc scope hereof and tbat accoiciingty sucn nnli

tations art imnotied only as nornated by the

peoded nlamns

Claims

sciubitisatron reagent useful tor dssociating

hydrophobc anelytes iron components of

botogcat test sample sad reagent conipnsrng

anoiriOnc or .r ionic surtac tant

The reagent ot ciairn wherein sad nonionic

surtactent is non onc coiygiycoi surtactant

the reagent of cletro wheren saict awit

tenOnrc surtactant selected iron the group

eon.sistng of P4tetradecyt-N.htdernethyt-$

arnrrrcrio1 propanus.rtforrcte hioct i-N

tar ctrnrthyi$arrtrrurrmr--1 propanrrsultonata

ctecyi.Nctimethyt3-arnrnonc.t

propanesuttonane N-dodecyt-tkLN-dinlethyl-3-

arnrnortio- -propanem.uttcrumte arrd Nhexadec.yt

NJldirsethyt3rrrnrnorric- tprenarteraribortrte

The reagent ol ctainss te further comprising

qiyoosrde

The reaqeot of dams 1-4 oomprsing ban

no between about 1.5% cv end about IOta w/t
of said surtmrctant in aqueous sotutiorr

-to

the reagent ci lain comprising less thar

about 25% fwv of sad giycoside

An inrnurrcassav method for determnrrinq try

ctrophobic aoatt$es biotogc.ai test sample

characterized in that sad assay comprises

soiubiaatron reagent aec.orchng to claims t2

The irnmrrnoassay nrethod of claim wile em

said reagent further conlprses giycoside

trle rnrrrurrmsrseav rrietttod of crairr 7whrtirt

as said reagent c.onprrses mom between about

1.5% dv and c-Pout 10% fete 01 said surtac

tant in acrueous solution

1ff the mmurroastay method of clams 79
wheren said reagent comprises tess than

about 25% fwv of sard gtycoside

St

it cii be apparent that many rrrcctitioatiorer and

variations ot Ste present mneention as herein set

ft
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CYCLOSPcNE ag /mL

FIG
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EXTERNAL PREPARATION CONTAINING CYCLOSPORIN

An external preparabon containing cyciosporin as the active ingredient characterized by comprising

cyclosporin an organic solvent for dissolung the same tatty acid ester of rnonohynric alcohol which

is liquid at 25 and bears at least carbon atoms in total and/or an alkanoamine which is liquid at 25

an oleaginous substance which is solid at 25 and surlactant wherein the cyclosporin content ranges

from 0.1 to 10 wt.% and the content of the ester and/or akanolamine ranges from to 15 wt.% The preparation

has an excellent efticacy of curing atopc dermatitis psoriasis allergic contact dermatitis and so forth

scosc EP O34722A1

Prak Xirw uk eu.es Servcps

O/3.t1/3.3
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TECHMCAL HELD

The present nventon rates to topic preparations contaInng cyebsporin as major active oompo
nent he uu prcpdr 5tH car awnng Cyclos topE prs aton he rnuh

non rniIsoi

re term crcpor1n etwted to tim aohrton ntonderi to iean ubstdn ur

rinture of group cyosponn 3fltiJK uch are escr bed in oetai Japa900e Patent Laid open

Pubtoadon kokai No 2i7j27

10 BACKGROUND ART

ri porin 1. kn.wn dS an irnnune an has o\tLns aeon ernr4oyc in the find 9p

baiisp .tnt of oi9ans nokidnq tie acne ReoenUy ovecspoiin becomes apoareiit as being effeetve

9rinu rncrasrci hat C1JbC riainy from sLitommiinr reacirn in additon ho effir-ic fçr he

trdnsp ant of he orgn. nu nbtn iteiature rids arear Lcn put cu Lb epurS etfoacy

r\dnspoiin frrarthntm Pa oimn unE die aces to whim cycubporin has been app or proposed to

appE ei1 ii ay inrLire hr xampe aJtoinmLne nool upaqes cnrrnir bunrhia s.Ahma sy.Abnu

cry hersatosus eomgositis sy$ernv sck roderma %eqnei syndiorre rryasthera gravis psor vu

gr au nrnun tii diseases uctupthic Verat ye cohtis Croon aisuase QacoiJns rnuRipk

20 sokirosis juvenile diabetes meffitus uveitis psorato gomeruIonephdtis and the Hke

As described hernabove oyotosporin contributes kargely to the nbihidon of rejection at the time of

transpkinting organs and autoinimurie therapy however is aso known that it may often cause severy

crcc affect upon to iv et en administered raflg s-er long penud rn so ft at tux to

he Kionev has been the causc suopressing ccLispc fror be etensivek enaloyed it can be

no that there are mary cases when mort states air ceased to occur at thu sxin SkE rr pint tr

op ual prepaiations can aophed II case ot diseases mat be Odin iistered ct toou.al

peptia inns it is advantageous woid cystcmic cirninis ration that ci glt caosc dis urbanccs to occu

the kidney If ti focas disease restricted to Ia of the c1r ins too cal aim tration trough the

epJcn is ton aivantaqeo tan ntr ci- ways adrninrttration because it ca says the rount of

so rndiclne to be adnr ste and fucher ne ci cacy dicir an he enhanecu in aesuc atini with

local rise in the concentration of the medicine white systemic side effects can be reduced The way of

administration in the forte of topical preparations can he said to be one of the most effective drug delivery

systems DOS for cyclosporin

On the other hand it is extremely difficult to formulate cyciosporin into topical preparations so as to

55 maintain its higrity theiapeutiral ottec uris watei so ate or low niuleujlnr weight pharrnaceutica1

i-icr tive uhtanne Orc tho re or this diffourt is nscau ffr ul spcnn lrgs

cgclopoljpept de aving mdcci ai weight of laryei ft an 200 .o tha it sutfeis lcmn fcc difcul

owing ylnso ri ti in use mtrats Li rL ugh i-me horn ssin lae.r trio LI fr sitr preset in the

de mis layur rmothei reasin fcr the diftcul is because the cvclosper nsotuole in vater ana ecic

ci he restr ctinn noun the kind of organic ci the cyclosporin sen he Jr.sotved As sh specific

organ soivants loser ekanol such as otharc or isoprc ansi ra genuretmly emptoad Howe ci

such lower alkanoi is too highly irritative to the skin when it is employed for topical preparations in

relativeiy high concentration so that safe topical preparations cannot be provided On the other hand when

ic tower atcono is emoioei in relaivels to concentration to topicai sos at onc the ability of rhe

cyc lusoorn to be persec unmfoemiy he top cci prepaiaticns may ffe impared tr creb pro.iding nn

topical preparations with highly therapeutical effect

Report on cu Cc rese ircli uy bpo ii rntrnc nts sve heon cub si cd to the effrm let 10%

cyclospnmin forme 1anon may hi pharmaceatica ly effective or incttert so that oharnsceatical effects

may ti may at or rr du ed Borne re.puri.s s.rmts OLa cmpc.sitiuns of cçrnsnerir foirnul rb ms

cc yet no clea pnai macoutical effects there are descnbeo

For exr rile Ic cnr\e Pa ent Laiu uper Pub satren No 27 sr-ks rr positions ci ci

uor an essn ial components csclosponn and tone or pelt unsat ateo fatt ama oi an ..nse uia ad

abnhnl each rrnvi from 12 tn 24 rarhnn rtom The i-none and pnlyuncatarrtcd fatty aci Is nr include

for example vaccenic acid tinoleic acid linolenic acid elaidic acid erucic acid and the like The

cc unsaturated alcohol may include for example vaccenyt alcohol tinoleyl alcohol linolenyl alcohol elaidyl

alcohol erucyl alcohol and the like Further it describes the compositions are effective to various ski

orseases howee hat priblicat on does not soocify its pha maccut cal effente ano efers nereL th the

ability of the cyclcspoiin to infuse or penetrate through the skin and to the concentration of the cyctospcrin

iisscccioap tSt722t5t.i
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The publication is thoroughly silent about the extent for example to which the cyciospcrin is effective

against psortatic diseases

Several cases of skin diseases are reported many of the literature states that cyclesporin is effective

against the skin dseases

For example atopic dermatitis is reported in Acts Derm Venerci Suppl 144 136 136 1989 where

an alcoholic oily gel of containing cyclospotin at the rate of 10% by weighili effective against atopic

dermaftis Further Arch Cairn 125 570 1989 teports that an alcohotc ofly gel of 10% by weight

cyclosporin is effective

There are reports of contact-type dermatitis for example in Arch 125 568 1989 which

reports to the effect that cyclosporin is employed for human DNCB test with no effect Further Contact

Dermabtis 19 129-132 1988 makes review on three tormulabons 10% cyciosporin formulation in

Labratti poiyoxyk5-oieate olive oil and ethanol 5% cyclosporin formulation in castor cii and 5%

cyclosporin formulation castor oil containing 20% propylene glycol however states the results of this

review are not so satisfactory that more effective solvent is required in addition Contact Dermatitis 20

155-1 56 states that none of three formuiations or 0.1% 1% and 10% cyclosporin formulations are effective

at all against contact dermatitis

Pharmaceutical effect of cyciosoonn upon psoriasia is described for example in Clin Res 34 1007A

1986 in which it is described that topical administration of cyclosporin is not effective for the therapy to

psodasis although neither the concentration ot cyclosponn nor the composition thereof are cpedfied it is

so also described in Lancet $06 1987 thai 2% by weight cyciosporin itbn ointment base is as effective

upon pscriasis as placebi Further Amer Acad Dermatc 18 378-379 1988 describes that 5%

cyclosporin solution in olive oil is equal to the sole use of oltvdThil that is employed as the base in the

previous case in additton Amer Acad Dermatol 22 126-127 1990 states that gel comprising 10%

cyclosporin 43% olive oil 0% ethanol 30% polycxy7b-cieate and 7% colloidal silica did not produce any

25 effect upon psoriasis Furthentore it is reported in Brit Derm 122 113-114 1990 that 5% by

weight cyclosporin ointment was not effective

Reports on alopecia areeta are made for example in Lancet 603-804 1986 where it is described

that 2% cyclosporin oily solution was effective In addition Lencet 371-972 1986 reports that 5%

wc cyclosporin formulation in oil was effective against alopecia areta On fho other hand Acta Derm

30 Veneieoi 69 252-253 1989 describes that 10% cyciosporin oily preparation was not effective

FurfhermercJ Amer Acad Dermatof 22 251-253 t989 reports fhaf 5% cyciosporin formulation was

effective against male alopecia although no specific composibons are oescribsd therein

As long as literature as described hereinabove has been re.viewed it is considerably difficult to draw

conclusion that cyclosperin is topically effective atnst the skin diseases as specified hereinabove Even if

ss it could he said that cyolosporin would be effective against the sam diseases it can be said that cyciospormn

should be employed in considerably large amount II cyclospcrin preparations are not topically eftontive

against the skin diseases or the effect is not satisfactory it can be said in many occasions that the kinds of

formulation components and the dosage are inappropriate In summary no conventional topical cyciosporin

preparations can achieve the object to utilize cyclosporin effectively as topical preparations

40

DISCLOSURE OF iNVENTION

The primary object of the present invention is to provide topical pnaparation ccntatning cyciosporin

which acts effectivaly upon skin diseases is useful therefer and is highly safe

46 Another object of the present invention ts to provide topical preparation contatning cyclosporin which

is lcwer in the concentration of lower alcohol and high in safety

further ooject of die present invention is to provide highly sale topical preparation containing

cyclosporin which does not yet contain any quantity of lower alcohol

As result of extensive research and revtews on cycloeporin-containing topcal preparations whtch are

so superior in the ability of infusion or penetration through the skin or the horny skin layer yet which are less in

irritation to the skin end high in safety the present invention has been completed on the basis of the new

tindng as will be described hereinafler

One aspect of the present invention provtdes the topical preparation containing cyclcsporin which is

characterized by cyclosporin an organic solvent in which the cyclcsporin is to be dsseived an

ss ester of an fatty acid with monovalent alcohol which is in liquid state at 25 and which has tot al

number of carbon atoms of or more and/or an alkanot amine in liquid form at 25 an oily

substance in sold form at 25 and Ic surfactant wherein an amount of the cyc.iosporin ranges from

0.1% by weight to 10% byeight and total amount of the ester of the fatty acid with the monovalent
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alcohol and/or the alkanol amine ranges from 1% by weight to 15% by weight

Another aspect of the prescnt invention provides topical preparation containing cyciosporin which is

characterized by cyclosporin twer alcohol an fatty acid ester in liquid state at 25 and/or an

alkanol amine in hquid state at 25 an oily substance in solid slate at 25 and fe surtactant

wharein an amount of the cyclesporin ranges from 01% by weight to 10% by weight an amount of the

lower alcohol ranges from 2% by weight to 15% by weight and total amount of the fatty acid ester and/or

the alkanol amine ranges from 1% by weignt to 15% by weight

The cyclosperincontaining topical preparations accerdrng to the present invention are characterized by

the features that the compositions are different from those of the conventional oyclosporin topical

so preparations as reported the aforesed iiterature and it can achieve the objects of the present invention in

an effective way by using reduced amount of cyciesporin

The tepioal preparations containing cyclosprin acc.errling to the present invention is prothded with the

features as follows

They are superior in therapeutic effect

ss They are highly stable i.e cyclosporin does not become tree from the topical preparations no

crystallization of cyclosporin is caused to occur and no chemical reaction of oyciospor is caused to

occur with any other components of the compositions

They are easily administered topically

They contain cyclosporin in highly uniformly disporsed state and

20 They ans highly safe

in order to determine the formulations of the topical preparations according to the present invention the

selection of each component of the formulation and the rates of the components are of significant factors

For example when the toprcal preparations are employed in the form of ointment the pharmaceutical effect

of the ointment the biological activity of the ointment and the physicochemicat stability of the ointment

ss should he taken into account Heretetere in usual cases higher saturated fatty acid or an fatty acid such

as oteic acid or 12-nydroxysteanc acid has been employed as an ointment base Among those fatty acids

lauric acid myristic acid pairnitic acid and stearic acid have been employed to form soap together with an

aikaii particularly potassum hydroxide which in turn helps emulsify the formulated medicine

It should be noted herein however that the fatty acid whether it is employed as it is or the form of

so potassium soap as an ointment base for the cyclosporin-containrng topical preparadons according to the

present invention is little effective for emulsifying cyclosporin in the topical preparations whereby no

topical preparadons wrth an tiighiy pharmaceudcal effect can be provided and the stability of ointment may
be impaired

Os BEST MODES FOR CARRYING OUT THE iNVENTION

The topical preparations according to the present invention contains cyclosporin as major active

component at rate ranging from 0.1% to 10% by weight preferably from 1% by weight to 7% by weight

it is to be noted herein that the topical preparations of the present invention can demonstrate highly

40 therapeutic effects in such low concentration

The topical preparations according to the present invention contains the organic solvent for oyclcsporin

which is in liquid state at ambient temperature 25@ and which can dissolve the cyolosporin Such

organic solvents may include an aliphatio aicohol and fatty acid ester with polvvatent alcohol

As the aliphatic aIcohos there may be employed any lower alcohoi and higher alcohol as iong as they

45 are liquid at ambient temperature The alcohol may be straight or branched one or may be saturated or

unsaturated one Specific examples of such aliphatic alcohoLs may include lower alcohol such as ethanol

propanol isopropanol butariol arid the like arid higher alcohol such as octyl alcohol nonyl alcohol decvl

alcohol 2-octyl dodecanol 26-dimethyl-4-heptanol oleyl alcohol and the like The branched higher alcohol

is preferably appropriate as the organic solvent for the cyclosporin

so The polyvalent alcohol-tatty acid ester may be represented by the following tormula

R1 COOR2OH

where

R1 is an aikyl group having frorr to 12 carbon atoms preferably from to 10 carton atoms and

R2 is an alkyl group having from to carbon atoms

Specific exampes of the pelyvalent alcohol-fatty acid ester may include for example propylene glycol

caprylate prooyiene glycci caprate butyiene glycoi caprylato butyleno glycol caprate glycol butyrate and
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propylene glycol hutyrate

The organrc solvents as described hereinabove may be empktyed solely or in admixture with the other

organic solvents The mixture advantageously contains the lower alcohol in the range from approximately

5% to 50% by weight preferably from aperoximately 10% to 50% by weight

The organic snlvents may be admixed with the cyciosporin at the rate ranging from approximately 0.5

part to 10 parts by weight preferably from approximately part to parts by weight per part by weight of

cyolosporin As the organlo solvents the lower alcohol particularly ethanol is preferred The lower alcohol

can serve as solvent for the oyclosporin as well as acts for accelerating the ability of the cyclosporin to

infuse or penetrate through the skirt

io The rate of the lower alcohol to be admixed with the cyclosporin may preferably he determined so as to

amount to 2% by weight or more with respect to the total weight of the topical preparation in order to

accelerate the abdty of the cyclosporin for infusion or penetration through the skin If the concentration of

the tower alcohol increases the extent of irritation becomes so severer that the concentation of the lower

alcohol may be reduced to 15% by weight or lower with respect to the total weight of the topkcal

rs preparation It is to be noted hcwever tnat the concentration of the lower alcohol may preferably range

from 8% to 6% by weiht with respect to the total weight of the topical preparation in order to focus on

improvements in the
ability

of the cyclcspcrin for infusion or penetration through the skin and low degree

of irritation

It is noted that for the topical preparations according to the present invention it is preferred to use such

cc en organic solvent as having boiling point of 160 or higher preferably 160 or higher and being

sparingly volatile or volatilizable Such organic solvents may include for example higher aliphatic alcohol

having carbon atoms or more and divalent alcohol4atty acid ester

The toptcal preparations according to the present invention contains the ester of the fatty acid in liquid

state at ambient temperature with the monovalent alcohol and/or the alkanci amine The fatty acid ester with

ca the monovalent alcohol may have carbon atoms or more preferably 12 carbon atoms or more

The monovalent alcohol component of the monovalent alcohol-fatty acid esters may be residue of

straight- or branch-chained aliphatic alcohol having from to 22 carbon atoms preferably from to

carbon atoms The fatty acid component may he straight-chained or branch-chained monovalent or

divalent fatty acid having from to 22 carbon atoms preferably from to 16 carbon atoms The monovalent

cc alcohol and fatty acid components may in each case contain an unsaturated bond The monovalent alcohol

component thereof may include for example ethanol propanol isopropanol butanol hexanol cctanol

isooctanel dodecanol sododecanoi myristyl alcohol cefyl alcohol hexadecyl alcohol 2-ctbylhexyl alcohol

2octyl dndecanol arid the like The fatty acid component may include for example monovalent fatty acid

such as butyric acid octanoic acid nonanoic acid c.aprylic acid capric acid myristic acid palrnttin acid

as steatic acid lincleic acid linolic acid and erucic acid and divalent fatty acid such as succinic acid adipic

acid pimnelic acid suberic acid azelaic acid sebacic acid and dodecane diactd Preferred examples of the

fatty acid esters with the monovalent alcohols may include for example rnoncvaient fatty acid ester such

as ethyl rnyristate sopropyl myristate isotridecyl myiistate isopropyl laurate isopropyl caprylate iscpropyl

palrnitale isopropyl butyrate amyl hutyrate arid octyl butyrafe and divalent fatty acid ester such as

cc dtethyi succinate diisopropyl succtnate diethyl adipate ditsoprepyl adipate ditsooctyl adipate dioctyl

adipate didccyi adipate decyl isooctyl adipate diethyl azelate diisapropyl azelate diisooctyl azelate

diethyl sebacate dfsopropyl sabacate dibutyl ssbacats and dioctyl sebacate

Specific examples of the alkanol amines may include for example diethanol amine ttiathanoi amine

isopropanol amine triisopropanol amine dihutanol amine tributanel amine and the like

45 The monovalent alcohol-fatty acid ester and the aikanol amine can serve as improving the ability of the

cyclesporin solution in the organic solvents to infuse or penetrate through the skin as well as demonstrate

the action of homogeneously dispersing the cyclosporln dtssolved in the organic solvents in the oily

substance in solid form The rats of those compounds may range usually from approximately 1% to 15%

by weight preferably from approximately 3% to 10% by weight with respect to the total weight of the

so topical preparation Further these compounds may he employed at the rate ranging usually from approxi

mately parts to parts by weight preferably from approximately 2.5 parts to parts by weight with

respect to part by weight of the organtc solvent or solvents

The topical preparations according to tho present invention contains the oily substance in solid form at

ambient temperature It is noted herein that the term solid referred to herein is intended to mean semi

ss solid as well as solid The oily substances may include for example an alcohol an fatty acid an ester

triglyceride wax vaseline and the like The alcohol may include for example palmity alcohol stearyl

alcohol elcosyl alcohol glycerine polyglycerin and the like The fatty acid may include for example

palmitic acid stearic acid oleic acid arachic acid behenic acid montanic acid melissic acid sebacic acid

OS4722t1Jj-
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and the hke The ester may nckide for example hutyl sfearate hexyl laurate myristy myristate dodecyl

oleate 2-octyldodecyl mydstate hexyl decyi octanoate cetyl lactate glyceryl caprate glyceryl caprilate

and the like As the triglyceride there may be employed variety of materials originating from sources

such as animals or naturally occurring plants or vegetables which are generally called fats and otis and

which can he commerciafly available It may include for example large variety of vegetable oPs cow fats

liver fats lanein lard and the like Preferable ones are vegetable oils particularly olive oil camellia oil

soybean oil rapeseed of corn cii castor oil safflower oii and the like There may also be employed fish oil

rich in elcosapentadecanoic acid that recently draws increasing attention due to its action tor allergy or

maiignant tumor

to The rate of the oily substance is not restncted to particular one end may he formulated at any

arbitrary rate in accordance wrth the desired properties of the topical preparations Generally the rate of the

oily substance may range fron approximately part to 10 parts by weight preferably from approximately

parts to parts by weight with respect to part by weight of the total weight of the organic solvent and the

monovalent alcohohfatty acid ester and/or the atcanol amine which is in liquid state at room temperature

is The surlactant is contained in the topical preparations according to the present invention As the

surfactants there may be employed variety of surtactants including anionic cationic non-ionic or

ampheteric ones The non-ionic eurfactants may preferably be employed in terms ol low degree of

irritation to the skim As the non-ionic surfactants there may he mentioned for example an ethylene oxide

type surtactant polyhydroxy type surtactant polymer Woe surtactant and the like The ethylene oxide

20 type surfactants may include for example an ethylene oxide adduct of higher alcohol an ethylene oxide

adduct of higher fatty acid an ethylene oxide adduct of an alkyi phenol an ethylene oxide adduct of an

fatty acid amine an ethylene oxide adduct of an fatty acid amide an ethylene oxide adduct of polyvalent

alcohol an ethyiene oxide/propylene oxide block copolymer and the like The polyhydroxy type surfactants

may include for example glycerin monofatty acid ester pentaerythntnl fatty acid ester sorbitan
fatty

25 acid ester sucrose fatty acid ester an fatty acid anMde of ethanol amine and an atkylene oxide adduot

thereof and the like Among these polyhydroxy type surfactants there may be advantageously employed

polyoxy ethylene sorbitan fatty acid ester polyoxy ethylene glyoeryl monofatty acid ester polyoxy

propylene monofahy acid ester the serbitan fatty acid ester polyoxy ethylene alcohol ether and the like

These surfactants may be employed solely or in admixture with the ether surfactant or surfactants

so The amount and the rate of the surfactant is not restrcted to parlicular one and may vary depending

upon the desired properties of the topical preparation although the surfactant may be generally contained

the range of from approximately 5% to 50% by weight preferably from approximately 20% to 45% by

weight witn respect to the total weight of the topical preparation the case Ol the topical preparation being

of nonemulsion type and from approxiniately 1% to 2f1% by weight preferably from approximately 5% to

as 15% by weight with respect to the total weight thereof in the case of the toproal preparation heing ot en

emulsion type

The topical preparation in accorciance with the present invention may as desired contain an additive

such as filler an aid for dissolving cyclosporin thickening agent colorant flavor water liquid

paraffin squalane an emulsification stabilizer bactericide fungicide and the like The tiller may he

40 finoly divided powder ot en organic type or of an inorganic type The particle sire et the filler may range

usually trern approximately 0.1 mm to 20 urn preferaby from approximately 0.5 rim to 10 urn Appropriate

examples of the tillers may include silica alumina titenia resin powdsr silicate powder clay powder

sepiolite powder mornrnorilenite powder fluorinated mrca powder hyclroxypropyl cellulose powder and the

like The aid of dissolving cyclcsporin may include for example an alkylene glycel and polyalkylene

45 glycol such as ethylene glycol propylene glycel isopropylerie glycel polyethylene glycol polypropylene

glycol and the like The rate and the amount of the dissolving aid may range from approximately 0.2 part to

parts by weigh.t with respect to part of the total weight cit the organic scfvent The alkylene glycol serves

as accelerating the infusion or penetration of the cyclosperin through the skin

The topical preparations according to the present invention may he applied in the form of an emulsion

so or non-emulsion When the topical preparations are tormuated in non-emulsion form they may

preferably cemerise ttie following composition

Cyclosporin from approximately 0.1% to 10% by weight preferably from approximately 1% to 7% by

weight

Organic solvent from approximately 1% to 40% by weight preferably from approximately 2% to 20%

55 by weight

Monovalent alcohol-taffy cod ester in liquid state at ambient temperature and/or the alkanol amine

from 1% to 15% by weignt preferably from approximately 3% to 10% by weight

i35500010 EP U54722A1 ..i
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Oy substance in solid state at ambient temperature from approximately 20% to 80% by weight

preferably from approximately 35% to 60% by weight

Surfactent from approximately 5% to 60% by wght preferably from approximately 20% to 45% by

weight and

Filler from 0% to approximately 15% by weight preferably from approximately 5% to 10% by weight

When the lower alcohol is employed solely as the organic soivent for the topical preparation of the non

emulsion type the lower alcohol may conveniently be contained at rate ranging from approximately to

15% by weight preferably from approximately 3% to 10% by weight In this oase the surfactant may

conveniently be contained at rate ranging from approximately 20% to 45% by weight preferabiy from

aoproximately 20% to 40% by weight and the oily substance may conventionahy be contained at rate in

the range of from approximately 35% to 60% by weight preferably from approximately 40% to 55% by

weight Further the surfactant to be employed may have en HLB of to 25 preferably from to 12

The topical preparation of the non-emulsion type may ho formulated by mixing oyciosporin solution in

the organic solvent and the monovalent alcoholfatty acid ester in liquid state at ambient temperature and/or

15 the alkanol amne mixng the resulling mixture wdi the oily substance and the surfaotant and adding the

filler to the resulting mixture as needed and then homogenizing the mixture

The topical preparations in accordance with the present invention in en emulsion form may preferably

comprise the composition as follows

Cyciosporin from approximetely 0.1% to 10% by weight preferably from approximately 1% to 7% by

20 weight

Organic solvent from approximately 1% to 20% by weight preferably from approximately 2% to 12%

by weight

Monovalent alcohol-fatly sold ester in liquid state at ambient tempereture and/or the aikanol amine

from 1% to 15% by weight preferabiy from approximately 3% to tUSk by weight

25 Oily substance in solid state at ambient temperature from approximately 10% to 25% by weight

preferably from approximately 15% to 30% by weight

Surfactant from approximately 1% to 20% by weight preferably from approximately 5% to 1S% by

weight

Filler from 0% to approximately 10% by weight preferably from approximately 0.1% to 5% by weight

so and

Sterflized water from approximately 30% to 75% by weight preferably from approximately 40% to

50% by weight

The topical preparations in the form of an emulsion may be prepared by mixing the components to

inolusiva at elevated temperature to give an oily mixture in liquid state referred to hereinafter as

sa mixture and adding sterilized pure water referred to hereinafter as water to the mixture with

stirring at elevated temperature The water may be added at rate of from approximately 30% to 75% by

weight with respect to the total weight of the mixture and the water To the water may in advance be

added an aid of infusion or penetration of syolosporin through the skin oscosity adjusting agent the

bactericide water-soluble substance such as an alkanot amine The infusion or penetration aid may

40 include for example an aikylana glycol such as ethylene glysol propylene giyool hutylene glycol and the

like The viscosity adjusting agent may include for example polyalkylene giycol such as polyethylene

glycot potypropylone gtycol and the liko polyvalent alcohol such as glycerin and the like and water

soluble polymer such as carboxyvinyl polymer and the like topical preparations in the emulsion form

may be of an oil/water type and of wateroil type For the topical preparations of the oil/water type the

surtactant having an HLB of to 18 may preferably he employed for the topical preparations of the

water/oil type the surfactant having an HL3 of to may preferably be employed To the topical

preparations of the emulsion type may be added as needed viscous oily substance such as liquid

paraffin glycerin vaseline and the like

The topical preparations according to the present invention may be administered by applying them

so directly to the affected part of the skin or by applying them in te form of patch plaster poultice or the

like to the affected pen themeot several times e.g once to thrice per day The number of sppiicadons may

appropriately he increased or reduced depending upon the extent of the disease to be applied

in accordance with the topical preparations of the present invention nxixture of the cyclosporin

solubon in the organic soivent with the liquid monovalent alcohoi-fatty acid ester and/or alkanol amine is

as contained in the
oily

substance in homogeneously dispersed manner Hence the topical preparations is so

highly lkoly to infuse or penetrate through the skin that they can demonstrate highly therapeutio effects

upon autoimrnune or allergic skin diseases merely by applying them to the affected part of the skin Further

the topical preparations are little irritative or extremely low in irritation to the skin so that they are highly
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sate

The op cal preg ations acco tang ta thc prasent mnton am highly fLutive toi the thciap3 of

5131005 drrnal diseases such as acne derna is psur asia cOflat oe maSts ade 50 so itact derrnat

al md he like Pu iher thg arc fc rse tnr meting other deuva rmars st oh sea The

topical preoa atons can as4isl adapt skin ee grahbd to tie he skirt giatin3

The present inventon will he described more in detall by way of examples

Exarrple

io For topical preparation there were employed the components as follows

75

cc The topical preparation was formulated by mixing isopropyl myristate polyoxvethylene glyceryl

mon ct3 Irate eo diva v4h 0t nng at CO 10 hornogenous solution wnich solutier of

at elospnnn in thanul sscs Ided end the resu ti heteJ 30 35 ns miser fl ae cs

to give an ointment

as Example

topical preparation was prepared in substantiely the same manner as in Example using the

componcn as nlloas

30

35

40

Example

Cyclosporin by weight

55% Ethanol 5% by weight

lseprepyl myristate 5% by weight

Oliv nil 47% Os waigh

Poiyexyethylene glyceryl monestearate 35% by weight

Finals di led silica Ae cml 200 7% by aeig

topicai preparation was prepered in substantially the same manner as in Example using the

components as follows

Example

Cyclospor 2% by woght

95% Edanol 10% by weight

isoprupyl mynstate 5% by weight

carr cilia 44% by weight

Polyoxyerv ene glvce1 monosearae 32% by weight

el vidcd SiliOA Aomuil POffl P4 by wciqht

ss After the skins of guinea pigs were sensitized with dinOtrotluorohensene LINFB DNFB were applied

again thereby us na the sieny ulle real ton to emerge cn the skins of the quince pigs

The sincacy of the topical prepa ions according tu the present isen ion was olasarvsd wi ft

experimental model

aNsuocte cEP 75eMi

cyelecporn 1% ey weigh

35% Ethmol 3% by weight

lsepiopyl nyrict 5s h1 Neigh

Olive oil 48% by weight

ol3oxothylrro yceryl ione.Aearate 25% uy weigh

incls dis ded si ca Aorol 205 04 ny waight

45

so
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Cyclophosphamide was intraperitoneally administered at the rate of 200 mg per kg three days before

the sensitization of male Hartley guinea pigs weighing from 40 grams to 500 grams and 50 rI of 10%

DNFB solution in 11 mixture of acetone and olive oil was applied to one earlobe of each of the guinea

pigs At day dose of 20 iii of 0.5% or 0.1% ONES solution in 41 mixture of acetone and olive oil was

apphed to the both sides of the depilated abdominal portions of the guinea pigs whereby contact derrnal

allergic reaction was induced

After ONFB was then applied as an antigen to the corresponding sites of the both abdominal portions

the topical preparations prepared in Example containing cyciosporin at the rate of 01% 1% and 10%
were applied in the amount of 50 LII thereto This application was repeated twice day at an interval of

io hours The first application of each topical preparabon was conducted immediatcly after ONES had been air

dried

The allergic reaction was evaluated at 24 hours 48 hours and 72 hours after the application of the

antigen in accordance with the following criteria Rating swell in red rating colored in red rating

colored in pink rating spot colored pink and rating no change The values as shown in

fa lahle bslow represent the mean value plus or minus the standard error SE
The statistical treatment was conducted with Students 1-test and signficant difference was justified it

the error rate was pcO.OS

The application of the 5% ONES solution caused the strongest allergic reaction over the time range

from 24 hours to 48 hours after the application The 1% cyclosporin ointment suppressed the allergic

so reaction to considerable extent with no significant difference On the other hand the ointment containing

1% cyclosporin reduced the allergic reaction to remarkable extent at 24 hours with thc eignificant

difference of p0.01 Even at 48 hours and 72 hours the allergic reaction was suppressed with the

significant difference Further the ointment containing 10% cyclosporin demonstrated the significant

suppression of the afergic like the 1% cyolosporin ointment As control the ointment base only did not

cs suppress the allergic reaction at all The results are shown in Table below

so

40

TABLE

When the 0.1% ONES solution was applied the strongest allergic reaction was caueed to appear at 48

hours after the application The 0.1% cyclosporln topical preparation suppressed the allergic reaction to
tO

remarkable extent with the signficant difference of 0.01 The allergic reacton was likewise suppressed

even at 48 hours and 72 hours On the other hand the topical preparations containing and 10%

oyclosporin showed the reduction in the allergic reaction with the significant difference like the topical

preparation containirig 01% cyciospurin Aa control the ointment base only did not suppress the allergic

reaction at all The results are shown in Table below
so

cxscrxio cs O.S422A1

Test Samples 24 hours 48 hours 72 hours

Cyclosporin No of guinea pigs

2.40.2 .340.7 220.7

0.1 2.4a3 2.703 LB 0.3

1.0 0.70.3 100.3 1.00.3

330.3 3.30.3 3.30.3

10 0.8 0.5 1.0 05 1.0 0.5

0.05

0.01
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TABLE

10

Bus cuJEr 41..pç1

Test Sanpie 24 flour 43 ho ir /2 hour

Cyclosporih No of guinea pigs

2.1 0.3 3.1 zO.2 2.50.2

0.1 030.2 roor 0.30.2

1.0 0.10.1 O403 0.1eCY1

2.00.4 aeso 2.30.3

13 00 0S03
0.05

0.01

Example

male patient 27 years old has been affected with etopic dermatitis since his age of 22 although

temporary remission had been gained at his age of years from the atopic dermatitis since his age of

26
\r nus steroidn ointments were npplied fr tnev erc found Ia oij effective Wth the 10% cycesno

out nent ecco tic present nvent on an L.fl on his Jn appeared ton to liv ioni iftE the

applicaTion of the oin nent ao the hshenizec ei hm peculiar 1i Jie atopic dermat is dsappeareo

completely at day after its application when the ointment was applied twice per day

male child years old has been affected with atopic dermatitis since his age of end was

administered with Aseptin Zaditen and Rizahen as well as oinlments such as Rinderon Locorten and

Methalerrv hotnu no effect wa .oCl szci Tho pi cation of 5% cvclosponn ointment acco ding to

the present invention eliminated an itch to his skin within hours after the topical administration and the

tch orsth ma and wet ernsinn nf the stfnctno par hoo sepp aiod within 24 ho..1 afte the eoplica on

thereof

male patient 52 years old was affected with psoratic arthritis and the 1% cyciosporin ointment

according to the prcco it ncntien was nplied to thc wct ci thema th cloa bo cc ne end the scales

Ii tn r4aoe nareof he 1% cyclnspo ii nntnant mpro es tn cprlz ohcncmenon wi hin 24 ho.1rs

after the application with the erythema disappearing at day from the application of the ointment

Example

ti orde to demons rate the eff cacy the top val ecaiat acoidin the oesent riven ion th

ntment ar oreprd from the compnnente ac on wn in Taolc below and tne efficacy ierecf was

evaluated in s..bstant aii the sane manner as in E\aneie ftc evaluation rasults arc shown ii Tni
so

below
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TABLE

Ii

5N50CO0c1P O57225J

iontents

Experiment Nos

Cycbsporin 10 10

65%Ethanol 10 ii

bopiopyl rnynstatc

Olive ot 46 49 48 45 35 36 36

ulyO4ethylene glrol monostearate 25 35 35 35 35 36

Aerosil

Triethanol amine

Effcac None Nu-e YdS lea Yes es Nes

Comparative Examples

Gomparative Examples

25
The following topical preparations containing cyclosporin were prepared for comparative purposes in

conventional man net

uster iii pension containing 5% ay eignL of yi loponn

ii swosi .o ot 5% eght of o.ciooponn castoi cii ntaini9g 20% bs aei6 of piopylene

glycol and

in An oi itrnent nntaining 10% weiy ocosponii 43% hr weight oi ci 10% eigh

etarol eeioh of ..olyoxyethylsns at ci ats ano 30 o- weight silcon doxios in oval

state

The topical preparadons prepared in the manner as described hereinabove were evaluated for their

rhai ii rift al clica in substa tiall ti amo manner as tm Earc Ic however one of then en me

fcund significantly effective

Example

For topical preparation there were employed the components as follows

Cyclosporin 5% by weight

95% Ethanol 2% by weight

lsoptnpyl myristate 7% by weight

Camellia oW 40% by weight

oknxyethjlee 5t gloeryl incoos ea ate 41 weight

Finely divided silica Aemosil 200 5% by weight

Thu tcp cal pv-paia ion was Jo mm Ia ed in eubstactially tie .ame arnei as in E\amnrl

Example

topical preparation was prepared in substantially the same manner as in Example using the

components as fellows
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Example

Alter each of the topical preparations prepared in Examples arid were stores in cosed state for

months at relative empera we cf 5% torrpera ura of 40 he con ent c/closponn sithin the

Icy
ical preparation was mrssuej As uP was fount trot no subs ri ha ranqi nm shea cod

between before at after storage Thus is conh moo at cycospo in is caste eu in slabs state

long period of time

Example 10

mixture was propared oy duorsing 50 grams of cyctosporir grams of oc yl 500ocarot o0

ams of sop pyl m1 state 20 grams ef sot dc nynstat 10 ams Cf po ytxye hytene sD ortan

monooleate 20 50 grams of pol ox etoynna atyce monostearate 10 ems ot sorbiter mon

astearate 80 grams cetanol 40 aram of eba.ate and 30 am iso od at 80 On II ither hans

mixtare 81 sas prepared by adding 80 grams of prupjlee gycut 20 grams of disupropanol amie

rms of hccyvrnsl polyr am cit tar by ydrCy roete and rj rm ep hydroxyben

zoate to 5% or of ste Ized we er and hea ing the no we to aupio\Jmatet 82 As the tao irocture

reached to cdetcrmined tan sfi cc the mixture woe graduail1 adder ieth viqo cue oh og to the

or sLe theieoy producing emulsion After the aodit on was cump eted the nesting was ceased an

toe temperature the em 0iur as stirred arid cooled mr to nO 55 ma sten xeJ was

30 added to mae the ota solume ot tho mixture cg The whui xti re sias oaec to sjd end de can ad

fc cd filrg cessc

In the above composition polyoxyethyienel glyceryl rnonostearate can ha replaced by 2.0% by

we qht ot poIyoxst lsne i2 cotyl ether so tao monoetor ate can be aced by scalans BK and

cetanoi can be replaced by behenyl alcohol Further the total volume of the sterdized water used for the

as mixture can he replaced by liquid paraffin

Example Ii

mixture was prepared by dissolving 50 grams of cycdosporin 50 grams of ethanol 50 grams of

rscp opy sc 50 qris pulytthylna ycnl 430 dO gre of dithyl sOaua 83 ar0 or

oil grams polyosthvlene rmnostcarate 30 an polysti no col ronestoarate 40 and

20 grams of soroitan monostearate at elevated teroperature On the other hand mixture was prepared

draerivr 50 gian th lane glyco 20 orans ot dir oprc anol arena 10 grams of ca hoxyQiny

pol me gram met y.d oxyhencath sod grar of propy rivo uxvbrrzoa in 526 of

45 sterilized water at elevated temperature TIre mixture was gradually added with vigorous stirring to tha

mix are thereby producing an em laon Alter the addit or ae completed the total solume of ha mixture

was re euJ tc make kg by adding sterireec wat..r to flit mo ire

the aboie composition thanu .an be ep aced by behen alconol arid Iieopronanol amine can be

rt part oy tnt thanul ar re

.50

Example 12

mixture was prepared by dissolving 50 grams of cyclosporin 10 grams of octyl alcohol 50 grams

uf ol te ni grams isooropyl ynsta am of isutnuecyl sync as 20 aarns of pnlox ethylene

sorbitan monoo cafe dO CO Ira 115 uf celyoxyrtylend qlycoryt nonoctearJe Cl 20 ans of eorbrtan

stearate 30 grams cit cetanel 25 grams of stsaric acid and 35 grams cit diethyl sebacate at 80 On the

etbe hand rox tas prrpa od by adding anc dsokng 20 cyem pcilvfrylere ycal 20 grims

of diisopropanal amine grams of carboxyvinyt polymer 0.5 gram of methyl phydroxybenoate and 05

ct

Cy aspor by weight

95% Ethanl ss by we ghf

tsoç ropyl la 5% by werQht

Camellia oiI 58% by weight

Poiyoye iylane yyoe yl munostrorate 39T by weght

Finely divided silica AcrOsS 200 5% by weight
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gram of propvi p4rydroxybenzoate to and in approximateiy 400 ml of steritzed water by neating the mixture

to 82 or higher the mixture was graduaiiy added with vigorous stirring to the mixture thereby

producng Cn emulsion After the addition was completed the heating was ceased and sterilized water was

added at 8O to the resulting mixture with stirring at room temperature thereby increasing the total

volume of the mixture to make kg The whole mbture was allowed to Stand end defoamed then the

orntment in cream form was filled in container

In the above composition isopropyl myristate can he replaced by isopropyl palmitate

Example 13

10

mixture was prepared by dissolving 50 grams of cyciosporin 30 grams of bees wax 80 grams of

26-dimethyl-4Thentanol 30 grams of olive ol 40 grams of isotridecyl mytlstate 20 grams of polyox

yethylene solbitol hexastearate 20 50 grams of polyoxyethylenel glyceryl monosteerate 20 grams of

polyoxyethylene 50 hardened castor oil 40 grams of cetostearyl alcohol and 40 grams of diethyl sebacate

is at 80 On the other hand mixture was prepared by adding and dissolving 30 grams of

polyethylene glycol 20 grams of dhsopropanol amine grams of carhoxyvinyl polymer 0.5 gram of methyl

p-hydroxyhenoate and 0.5 gram of propyl p-hydroxybenzoate to and in 510 ml of sterilized water by

heating the mixture to 82 or higher The mixture was gradually added with vigorous stirring to the

mixture maintained at 80 After the addition was completed the heating was ceased and the mixture

20 was cooled down to 60 55 with stirring Then sterilized water heated to 80 was added to the

resultng mixture with stirring at room temperature thereby increasng the total volume of the mixture to

make kg The whole mixture was allowed to stand and defoarned then the resulting mixture was filled in

container

In the above composition the bees wax can he replaced by polyoxyethylene lanolyl alcohol or bees

2e wax derivative isotridecyl myristate can be replaced by 0.2% by weight of silicone oil polyoyethylenei

sorhitan oleate 20 can he replaced by polyoxyethylenel soroitan-fatw acid ester soroitan monostearate

can he replaced by squalane 5K and sterilzed water can be replaced by liquid paraffin

Example 14

20

mixture was prepared by mixing 60 grams of cyolosporin 80 grams of propylene glyooi

monooapryiate 30 grams of isopropyl myristate 30 ams of PEG monostearate 2520 30 grams of

polyethylene glycoi 20 grams ot isotrideoyi mnyristate 20 grams of cetanol 50 grams of olive oil 80 grams

of whale wax 30 grams of sorbitan monostearate 30 grams of polyoxyethylene glyceryl monostearate

ire 30 grams of stearic acid 20 grams of diisopropanoi amine and 40 grams of diethyl sebacate and heating

the resulting mixture at 60 On the other hand mixture was prepared by adding 30 grams of

propylene glycra 15 grams of dilsopropanol amine grams of carboxyvinyl poiymm 0.5 gram of methyl

hydroxybenoete and 0.5 gram of propyl p-hydroxybenzoate to approximately 400 ml of sterilized water and

heating the resulting mixture to 82 or higher the mixture was gradually added with vigorous stirring

40 to the mixture maintained at 80 or fligher After the addition was completed the heating was ceased

and the mixture was stirred to cool the temporature of the mixture to 60 55 fohowod by adding

sterilized wator hsated at 80O to the resulting mnixturo to nerease the totai volume of the mixturs to make

kg The whole mixture was allowed to stand and defoamed then the resuiting mixture was Piled in

container

45

Example 15

mixture was prepared by mixing 50 grams of cyclosporic 7C grams of 2-octyt dodecanol 30

grams of isoprene glycol 40 grams of dietnyl sebacate 30 grams of isopropyl myristate 30 grams of

so isotridecyl myrisiate 60 grams of whale wax 30 grams of cetanoi 40 grams of stearic acid 20 grams of

POE glyoeryl monostam ate 20 grams of PEG monostearate 4OEO 10 grams of sorbrtan monostearate

50 grams of oiive oil and gram of propylparaben and heating the mixture to 80 On the other hand

mixture was prepared by adding 30 grams of butylene glyooi 20 grams of diisopropanol amine and

gram of methylparaben to 450 ml of sterilized water and heating the resulting mixture to 62 or higher

55 The mixture was gradually added with vrgorous stirring to the mixture maintained at 80 or higher

After the addition was completed the heating was ceased and the temperature of the mixture was cooled

down to 60 55 with stirring Then sterilized water headed at 80 was added to the resulting

mixture thereby increasing the total volume of the mixture to make kg The wnoie mixture was allowed to

13

064722A1
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stand and defoamed then the resislflng mixture was SUed container

Example 16

solution of 50 grams of cyciosponn in Si grams of 2-ootyi dodocanol was added to warmed mixture

Df 4.i jame of toproni mynbtato 370 sri of oh oil 378 giarrc of yoxyothylsnc glyceiY

monasteaiae qianns ool/J/ ethylene lacr1 ether and 10 grams of soibitan monosteratc anJ 70

gran rosfi add the ii suit xj rnixk.re thereby yielding pi
al prcceira ion of ri non

emulsion type

10

Example

The ethoacy the creamy ointmant contains cyclospon prepa olin substa ThaHy tIe mo manncr

as in Famnls 15 as ronfirmod by applying it to tic tiansplcnt of skin sections or mice

is Inc skin .ectn ns of ii male CbP nLe ci wc ks wec irsplantcd to in ik fljflHc mio of tc

came seek To tiC trensplanod sites End portions sunourdirg err was pplied appionnatels

gran of he ointmnen prna cc in br pIe 12 twc times per lay unti he tranepkntcd sections n.ontuelly

ten off Te ies0ts aie roan in Table below

20 TABLE

25

30

Cyclosporin Period of Transplantation Effect ofExtenshas Signiticant Ditthrence

5.0 60 397 0.001

1.0 31.3 1.43 207 0.001

Oopcs control 151 078 100

mean vake SE

Students West

For control group in which cream without cyclosporin was applied the transplanted skin specimens

tal off tor an average 1je
nd or iarsolantation of 12 da whi ot in chich uream tam nj 5%

cy nspon was i-ppi
ad hit ll he ran plantee sxin sect ons grow for LO aajs er longs For group

which ear con aming 19 cbclopo em as applied the per od of transolan ation for wnic

transplanted skin sections grew was extsnded with significant difference to mean 31.3 days

Example 18

rc Li jo Halley mae rica pigs weighing nppioximatnly 300 qiamns core entinpeutoneall aeministe ad

with 150 my eg ci tiluph ephamide and 50 ci of 10% unit aSuroten ens PNFB olution ss noplied

to one earlobo of each guinea pig in three days after the intraparitoneal administration The ONES solution

was prepred by dissolving the predetermined amciunt of the ONES in 11 mixture of acotone with olive

oil After days the hairs on the both abdominal parts were cut ofi and 20 ci of 0.1% ONES solution was

45 aeplied the denoted abdurr inal part ef the guinoa .ig to ineuer conLet dci nal cl erg Immedictel

tnereaftei he cyclospoi otmen prepared in ibstantaly ne same manner as in Example 15 was

rplii
tc the parts to woich Dill rletic was ppiiol folleweo by aeplying the cjrlcconn on mom

tdeieto hours 10 ce ml cup the base used in Eian pIe 15 hcut cyclosponr wa apoliol in

urdari wm tie me suheduk ac desc rib herein ddP
so The allergic reaction was determined 24 hours 48 hours and 72 hours after the appikation of the

ONPO solu as the rntiger nd thc rating was swell red niorer ir rec in lamniation

caus ng the skin to toni pi 1k infammatiemi causing te ski to turn $e pink ann no chcrcie The

results are shown in Table below

14
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TABLE

Cfclospo in Ceventy of Demal heactun moan ye ue SE1

24 hours 48 hours 72 hours

1.0 0.0 0.0 0.5 or o.i or

0.1 0.3 O.3 0.9 or oi or

OOunto p3 31 02 O2
0001 hi Studentts Nest

In these experiments the strongest allergic reaction was induced over the range extending from 24

lours to hours atei ie app atiun the DNF sot it oi The imo it containing 0% yclospo

c-trQng rnprossed tho ILigic roacbcn at the on nent cnntaininn 01% ryclosforin suoorossed ti

orgc icacton th sign Scant dirt ocn

Claims

20
topical preparation comprising cyclosporin an organic solvent in which said cyciosponn is to

be oissolysrl ci an rstPr f-it aiid with rnonosjnnt coho hay
tf

uta number carbon

atoms of or more and/or an aikanci amine each being in liquid state at 25 an oily substance

in -nh state it nO ii .ure-ctnt s-rein sia -yclosc nn is con ainod at ranning

rum app osimately i% to 10% uy wagnt ad sad ester anrior saa alkanol amine ares co1aned

-a rate ro ng tiom api roximatei to 19% by wnioht

topical preparation as clainod Jnim it sed orqanic sul4ent an aliphatic alc al liquid

state at 25

topical preparation as claimed in claim wherein said at phatic aicohoi is lower alcohol

topical preparation as claimed in claim wherein said lower alcohol is ethanol

topical preparation as claimed in claim wherein said aliphatic alcohol is higher alcohoi having

anched chair and carbon atoms of or mo

topiL-al oieparation as clameo in claim chore said higher elcohol is octyldodecanol

topical preparation as claimed in ciaim wherein said organic solvant is fatty acid morioester with

polyvalent alcohol naving liquid state at ambient temperature

topical preparation as claimed in claim wherein sad monoester is propyleneglycol monocaprate or

propylene glycol monocaprylate

topical preparation as claimed in any one of claims to wherein said organic solvent is contained

rae ranging ion cc pinxim-tol 05 part 10 parts by woglt wdn rcspert to part by weight Ot

said cyclospcrin

10 topical preparation as claimed in any one of clams to wherein said fatty acid ester with said

monovalent alcohol is an ester of monovalent fatty acid naving carbpn atoms of or more

11 top cal eparation as cla-neo any o-e of clams to wheron sad fatty acd as or cith said

monovalent alcohol is diester of divalent fatty acid having carbon atoms ci or more

12 topical preparation as claimed in any one of claims to wherein said fatty acid ester with said

monovalent alcohol is myristic acid ester and/or sobacic acid diester

15
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13 topral preparation as claimed in any one of claims to 12 wherein said
oily substance is at least

one member selected from group consisfing of fatty acid having melting point of 25 or higher

an alcohol an ester and triglycerkie

14 topical preparation as claimed in Claim 13 wherein said triglyceride is vegetable oil

15 topical preparation as claimed in any one of claims to 14 wherein said surfactant is non-ionic

surfactant

-to 16 topical preosration as claimed in any one of claims to 15 further comprising tiller

17 topical preparation as claimed in any one of claims to 16 further sxnprising an alkylene glycol

end/or polyalkylene glycol

is 18 topical preparation comprising cyclospodn lower alcohol en ester of fatty acid with

monovalent alcohol having total number of carbon atoms of or more and/or an alkanol amine each

being in liquid state at 25 an oily substance in solid state at 25 and surfactant

wherein said cyclosporin is ccnta3ned at rate ranging from approxmately 0.1% to 0% by weight

said lower alcohol contained at rate ranging trom approximately 2% to 15% by weight and said

20 ester and/or said alkanol amine are/is contained at rate ranging from approximately 1% to 15% by

weight

10 topicai preparation as claimed in claim 18 wherein said lower alcohol is selected from at least one

member selected from group consisting of ethanol isopropanol propanol and isobutanol

25

20 topicai preparation as claimed in claim 18 or 19 wnerein said fatty ccii ester with said monovalent

alcohol is an ester of straight-chained or hranchedchain fatty acid having from to 24 carbon atoms

21 topical preparation as claimed in any one of claims 18 no 20 wherein said
oily substance is vegetable

so oil

22 topical preparation as claimed in any one of claims 18 to 21 wherein said sorfactant is non-ionic

surtactant

cc 23 topical preparation as claimed in any one ot claims 18 to 22 further comprising filler at rate

ranging from approximately 5% to 10% by weight

24 topical preparation comprising 0.1% to 10% by weight of cyclosporin 2% to 15% by weight of

ethanol 1% to 15% by weight of isopropyl myristate 35% to 60% by weight ct oiive cii or cemellia oil

40 20% to 40% by weight of surfactant and 5% to 10% by weight of silica

45

so

55

16
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54 Oil-in-water microemulsions

57 Water-insoluble pharmaceutically active sub

stances such as cyclosporiri are formulated for adminis

tration in the form of an oil-in-water microemulsion

wherein the active substance is fully dissolved in the

dispersed oIl particles The oil is C8 to C20 fatty acid

vegetable oil glycerides and lecithin and another sur

factant are included to form and stabilise the microemul

sion in which the hydrophilic phase comprises

propylene glycol 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

Printed by Rank Xerox UK Business Services

213 1634
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Desctiption

This invention relates to pharmaceutical compositions far the administration of water-insoluble pharmaceutically

active substances

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

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

cyclosporins and water-insoluble peptides antimicrabials and antineoplastics for example There have been many
prcosals 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 W092/18105 GB-A-

10 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-22281 98 describes for example pharmaceutical compositions containing

cyclosporin in carrier medium of fatty acid triglyceride glycerol fatty
acid partial ester or propylene glycol or sorb

itol complete or partial ester and surface active agent having an HLB of at least 10 These oil-based compositions are

15 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 riot 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 compositions containing as the carrier medium hydraphilic organic solvent mixed

20 mono- di- and fri-glyceride or transesterified and polyethoxylated vegetable oil 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 doveloped for cyclosporin administration and these have provided pro
vided further advantages over the prior known coarse emulsions especially for oral administration formulations It is

25 also known to provide so-called microemulsion preconcentrates For exanjle GB-A-2222770 describes pharma
ceutical microemulsion preconcentrate composition comprising cyclosporin hydraphilic phase lipophilic phase and

surfactant This preconcentrate is converted to microemulsion by adding water or another suitable aqueous
medium

These and other microemulsions for cyclosporin are all made by dissolving the cyclosporin in hydrophilic phase

30 e.g propylene glycol and then mixing the solution with the oil and eientually with an aqueous phase We have found

that there can be tendency with these microemulsions for solid microfine cyclosporin to be formed during their use

e.g 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

35 phase rather than in 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 pharmaceutical composition in the form of stable oil-in-water

40 microemulsion which composition comprises

water-insoluble pharmaceutically active material

C8 to C20 fatty acid mono- di or tri-glycerides from vegetable oil or any mixture of two or more thereof

phospholipid and another surfactant and

45 hydrophilic phase wherein component has been wholly directly dissolved in component component
is dispersed as tiny particles in component and the composition is free from ethanol

The invention also provides preconcentrate for mixture with hydrophilic phase to form microemulsion of the

invention the preconcentrate composition comprising

50

water-insoluble pharmaceutically active material

C8 to C20 fatty acid mono- di- or tn-glyceride from vegetable oil or any mixture of two or more thereof and

phospholipid and another surfactant

55 wherein component is directly dissolved in component and component is such that upon mixing the compo
sition with hydrophilic phase stable oil-in-water microemulsion is formed in which component is in solution in the

micro dispersed oil particles the said preconcentrate being free from hydrophilic phase
The invention also provides process for making preconcentrate or microemulsion of the invention wherein com

ponent is dissolved directly in component and not in component It is to be understood that component is
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EP 760 237 Al

dissolved directly in component rather than first being dissolved in another
liquid and the solution then mixed with

component

EP-A-327280 describes dissolving cyclosporin in mono- or di-glyceride of C6 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
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 of normal emulsions An essential difference between microemulsions and emulsions is that microe

10 mulsions form spontaneously and unlike emulsions require little mechanical work in their formulation General reviews

on microemulsions are provided by Attwood et al Colloid Interface Sci 46249 and Kahlweit et al Colloid

Interface Sci 118436

In the present invention component is water-insoluble pharmaceutically active material The invention is par

ticularly useful with The cyclosporins e.g cyclosporin dihydrocyclosporin cyclosporin and dihydrocyclosporin

15 It is also useful with other water-insoluble substances such as for example taxol

In the compositions of the invention component is in solution in component Component can be single

glyceride or any mixture of glycerides mono- and/or di- and/or tn- derived from vegetable oils and containing C8 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

20 these are the major components of the preferred oils

The compositions of the three oils are as follows

25

30

35

40

45

50

55

Castor Oil

arid 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

Tryglycerides of ricinoleic acid 87%

oleic acid 7%

linoleic acid 3%

palmitic acid 2%

stearic acid 1%

Glycerides of oleic acid 56%

linoleic acid 26%

palmitic acid 8.3%

stearic acid 3.1%

arachidic acid 2.4%

behenic acid 3.1%

lignoceric acid 1.1%
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and capric and lauric acid in trace amounts

Component is mixture of 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 polyoxyethylene-sorbitan monooleate pclyoxyethylene-sorbitan 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 is clyclosporin since lecithin per se can be lipophilic

to an extent sufficient to affect the desired spontaneous formation of microemulsion

In the microemulsions of the invention component is hydrophilic phase The preferred material is propylene

10 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 remains wholly dissolved in the oil phase component

In use the microemulsion preconcentrates of the invention are diluted with aqueous liquid eg water fruit juice

milk etc to form an oil-in-water microemulsion e.g for oral administration This aids in ready absorption as the surface

15 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 polyoxyl-40-hydro-

genated castor oil is very suitable for forming balanced microemulsion

20 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 tat globules

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

25

Component General Usual Preferred

active pharmaceutical 1-12% 2.5-10% 7-10%

oil phase 20-80% 30-60% 40-50%

phospholipid 1-10% 3-8% 5-6%

other surfactant 10-60% 20-50% 35-40%

35

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 oxidatiorilrancidification of the natural oils an antioxidant e.g a-tocopherol can be used Propyl

40 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

45

50

55

only

EXAMPLES 1-4

Microemulsion preconcentrates were made of the substances indicated by simple mixing The cyclosporin was

completely dissolved in the oil phase in each case

30
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10

15

20

25
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35

40

45

50

55

Preconcentrate

Component Parts

Castor oil 3.0700

Coconut oil 16050

Polyoxyl-40 Hydrogenated Castor oil 3.7500

Lecithin 0.5650

a- tocopherol 0.0100

Cydosporin 1.0000

Preconcentrate

Coriponent Parts

Castor oil 3.1450

Arachis oil 1.5425

Polysorbate-80 Tween 80 3.7500

Lecithin 0.5525

a- tocopherol 0.0100

Cyclosporine 1.0000

Preconcentrate

Component Parts

Castor oil 4.14.84

Coconut oil 2.0416

Polyoxyl-40 Hydrogenated Castor oil 2.5000

Lecithin 0.3000

a- tocopherol 0.0100

Cyclosporine 1.0000
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10

15

Preconcentrate

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 drink solution using syringe

20 or more preferably with the aid of metered dose pump with droper actuator The formulations were also encapsu
lated in soft gelatin capsules

The compositions described in Examples to were subjected to stability
examinations under accelerated cortli

tions of temperature and humidity The solutions were stored at RT 25C 2C Ref 40C-80% RH and 45C after

filling into flint glass vials

25 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 per capsule was also exam-

40

45

med
The quantative determination of cyclosporin was performed by using HPLC method under the following condi

tions of chromatography

50 For oral solution

Filtered and degassed mixture of acetronitrile water methanol and phosphoric acid 550400500.5

mI/mm of the eluant

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

Examples 5-9

Microemulsions of the invention were made of the compositions indicated by dissolving the cyclosporin in the

oils and then forming the oil-in-water emulsions The procedure was

dissolve the cyclosporin in the mixture of oils with slight warming arid under stirring to obtain clear yellow

50 liquid Confirm the complete dissolution of the drug by microscopy

add the surfactant and hydroxylated lecithin in that order with stirring

add the propylene glycol with stirring Stirring was continued for an hour to ensure the formation of homoge

neous translucent to opalescent microemulsion

55

add the alpha tocopherol and mix thoroughly

Example

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

Component Parts

Castor oil 4.690

Coconut oil 1.500

Polysorbate-80 Tween 80 2.500

Lecithin 0.300

a- tocopherol 0.0 10

Cyclosporin 1.000

30

Pump

Detector

Injector

Column

35 Thermostat

Eluant

Flow rate

Integrator

Waters -510 HPLC Pump

Waters -484 tunable absorbance detector

Waters -715 ultra wisp sample processor

4.6mm 25cm column with L16 packing

70 For capsules
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10

15

Expmole

20 Preparation of 01W microemulsion for administration as oral solution

25

30

35

Example

Component Parts

Castor Oil 1.2700

Arachis oil 0.6050

Polysorbate-80 Tween 80 3.7500

Lecithin 0.5525

a- tocopherol 2.0100

Propylene glycol 2.8125

Cyclosporin 1.0000

40 Preparation of 01W microemulsion for administration as oral solution

45

50

55

Component Parts

Castor oil 1.7200

Coconut oil 0.8000

Polyoxyl-40 Hydrogenated Castor oil 3.3512

Lecithin 0.4200

a- tocopherol 0.0088

Propylene glycol 1.5000

Cyclosporin 1.0000

Component Parts

Castor oil 1.3550

Coconut oil 0.64.50

Polyoxyl-40 Hydrogenated Castor oil 3.7500

Lecithin 0.5525

a- tocopherol 0.0100

Propylene glycol 2.6875

Cyclosporin 1.0000
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10

15

20

25

30

35

Examle

Preparation of 01W microenilsion for administration as oral solution

Examole

Preparation of 01W microemulsion for administration as oral solution

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

metered dose pump with dropper actuator

The compositions described in Examples to were subjected to stability
examinations under accelerated condi

tions of temperature and humidity The solutions were stored at RT 25C 2C Ref 40C-80% RH and 45C after

filling
into flint glass vials

45 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 per capsule was also exam
ined

The quantitative determination of cyclosporin was performed by using HPLC method under the conditions previ

ously noted Examples ito

So 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

Examle 10

55 drink formulation was made by taking an appropriate amount of the preconcentrate of Example to give the pre
scribed dose of cyclosporin and adding about 50 ml or glassful of orange-flavoured cordial The mixture was

stirred and was then ready for oral consumption

Component Parts

Castor oil 0.800

Coconut oil 0.200

Polysorbate-SO Tween 80 2.490

Lecithin 0.300

a- tocopherol 0.0 10

Propylene glycol 5.200

Cyclosporin 1.000

Component Parts

Castor oil 1.200

Coconut oil 0.300

Polyoxyl-40 Hydrogenated Castor oil 2.490

Lecithin 0.300

a- tocopherol 0.010

Propylene glycol 4.700

Cyclosporin 1.000
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Claims

pharmaceutical composition in the form of preconcentrate for mixture with hydrophilic phase to form micro-

emulsion which composition comprises

water-insoluble pharmaceutically active material

C8 to C20 fatty
acid mono- di- or tri-glycerides from vegetable oil or any mixture of two or more thereof and

phospholipid and another surfactant

10 wherein component is directly dissolved in component and component is such that upon mixing the

composition with hydrophilic phase stable oil-in-water microemulsion is formed in which component is in

solution in the micro dispersed oil particles the said preconcentrate being free from hydrophilic phase

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

15

water-insoluble pharmaceutically active material

C8 to C20 fatty acid mono- di- or tri-glycerides from vegetable oil or any mixture of two or more thereof

phospholipid and another surfactant and

hydrophilic phase
20

wherein component has been wholly directly dissolved in component component is dispersed as tiny

particles in component and the composition is free from ethanol

composition according to claim or wherein component is cyclosporin or another water-insoluble pep-

25 tide or water-insoluble antimicrobial or antineoplastic substance

composition according to claim wherein component is cyclosporin dihydrocyclosporin cyclosporiri

or dihydrocyclosporin or desmopresin calcitonin insulin leuprolide erythropoetin cephalosporin vincristine

vinblastine taxol or etoposide

30

composition according to claim 123 or wherein in component the glycerides are of C12 to C18 fatty acids

composition according to claim 1234 or wherein component is whole castor oil peanut oil or coconut oil

or is derived therefrom

35

composition according to any of claims to wherein the phospholipid in component is lecithin preferably

soya lecithin or egg lecithin

composition according to claim wherein in component the lecithin is hydroxylated lecithin

40

composition according to any of claims to wherein in component said surfactant is polyoxyl 40 hydrogen
ated castor oil polyoxyethylene-sorbitan monooleate polyoxyethylene-sorbitan monopalmitate polyoxyethylene

sorbitan monolaurate or polyoxyethylene-sorbitan monostearate

45 10 composition according to any of claims to wherein the weight ratio of component to component is from

11 to 110

11 composition according to any of claims to 10 wherein the weight ratio of component to said phospholipid is

from 10.5 to 15.0

50

12 composition according to any of claims to 11 wherein the weight ratio of component to said surfactant is

from 11 to 15.0

13 process for making composition according to claim which comprises dissolving component in component
55 optionally with component and then mixing the resulting solution with component and component if

not included earlier

14 process according to claim 13 wherein preconcentrate composition as claimed in claim is mixed with com
ponent
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15 soft gelatin capsule which comprises composition as claimed in claim or as claimed in any of claims to 12

when dependent on claim

16 An oral administration fluki which comprises composition as claimed in claim or as claimed in any of claims

to 12 when dependent on claim

10

15

20

25

30

35

40

45

50

55

10
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Ophthalmic preparallont

An ophthalmic prapeaaon in uni-dose ton-n corn

prises an aqueouS sciulion 01 bmoloI maleate in the

absence of any buffering agent or preservative ft

may contain sodium thiondo to increase tha tontdty

of the soiubon or make it iscnontc and may turther

contain aodfurn hyortda to adjust the ph to the

range 5$ to 75 Preferahiy the preparation is sup

plied in ptostics centanem hamad by the toowMil

seal process each containar containing to 03 ml

of solution and 0001 to 5$ mg of timofci maleata

to

to

as
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The tnventian retates to ophthalmic prepara

lions suitable Icr the treaiment of glaucoma

thrauph lowering Ira-ocular pressure in human

beings and animztis

Patent Sp etion G5 1524405 relates to

ophthalrmc ocpDshions comprising

butylamino$-4-morphclina--l 25-thiadiazokt-

ytoxy-2-prapanol hydrogen maleate tirnofol mat

e-ate together wnh an ophthalmic carrIer in the

term of sotd vegetable oit or buttered

isotonic liquid or in which the cariler is solid

water-soluble polymer In practice these corn post

lions always contain buttering agents and preserve

lives Suitable water-soluble buffering agents are

alkali metal and alkaline-earth metal carbonates

phosphates bioasbonates citratos and toratea

such as sodium phosphate citrate borate acetate

bicarbonate and carbonate These agents may be

present in amounts sufficient to obtain p1-I at the

system at between 5.5 to 8.0 The suitable water

soluble pr ervatives that may be included are

typically sodruns bisulphate sodium thiosuiphato

ascorbate benzalkomum ohionde chroro-outanoL

thimerosal phenylmercurate acetate phenyimer

curic borate parabens beruryl alcohol and phenyi

ethanol These agents may be present in amounts

at from 0.001% to as much as 5% by werght

The compositions are in multi-dose form All

ophthalmic preparations whether drops lotions or

ointments are required to be stente the purpose at

the preservatives which are typically benaaiirorsium

chloride 0.0I% or phenylmercuric nitrate

0.002% is to maintain sterility after the sealed lid

or sealed screw cap of the rnutii-dose container

has boon breached Contamination of the multi-

dose container occurs easily due both to the entry

of atmospheric micnworganisrns when the battle is

opened and more typically due to contamination of

the eye-dropper which invarrably touches the eye

suriace or eyelids during application ot the drops

such surfaces being typically non-sterile The con

tamninateo eye-dropper which is attached to the

screw cap is then na-inserted into the multi-close

container for closure Irs an attempt to aced the

growth of these contaminating enioro-Organisme

high concentration of preservatives must be used

The preservatives in use in ophthatrnio solu

tions are powerful disinlectants typically quater

nary ammonrum cnsrnfeotants such as benzar

konium chloride which may produce hypersensitiv

ity after repeated applications and is also occasion

ally irritant t$ditiont3lly since tear secretions drain

into the nasel cavity small amounts of the com
position are generally absorbed into the systemic

circulation from the conjunctivat vessels or from the

nasal mucosa Ophthalmic solution entering the

nasal cavity may itselt then drain into the mouth

and will eventually be absorbed through the buccal

mucosa or swallowed and absorbed through tne

gastric mucosa

Secauso the treatment of raised intra-çsoular

pressure needs tong-term repeated adrninistratior3

the patient is exposed to the risk at adverse local

or systemic effects from the preservatives situ

ation which is clearly undestrebie

The invention provides an ophthalmic prepara

tion comprising an aqueous or saline-aqueous solu

re lion at timnoicl maleate uni-dose form us the

absence of any preservative or buttering agent

The preparation may include sudiurn chloride or

another reagent to increase the tonicity of the solu

lion or to make it isotonic

is The method of preparation is simple and un

complicated requiring dissolution of timolol rnal

aate and sodium chloride in water fur iniection or

some similarsterile pyrogentree water and adjust

ing wIse-re necessary the p1-I to 7.0 with limits of

so 8$ 75 with sodium hydroxide solution or some

similar acceptable reagent making to volume filter

ng and filling

The preparation may be supplieo in plastics

container preferaoly ot potypropyiene or polyethyi

as ene for topical application as sIngle dose eye

orops The containers may he formed into sheet

by the blow-fill-seat process using Rommelag

Trade Mark or sinsitar machine to make up pack

compnsing number of unit doses The machine

so comprises mould whIch is fed with tlssrnsoptastics

material in tubular or granular lorm the mould is

closed and special mandrel is introduced to form

container by blowing metered amount of prod

uct solution tor exampte 0.5 to 0$ ml preferably

as 0.2 ml is forced into the contaIner The mandrel or

retracted and seating laws close the container

vacuum formed so the container is hermetically

seated The sheet may be marked with dosage lot

number expiry date and/or other intormation

so sheet or strip comprising say ton unit doses assists

patient compliance

Since the ursi-dose container tilled and her

meticaily seated under sterile conditions and re

mains so until the nsoment before use the sterility

45 ot the ophthalmic solution when delivered to ihe

patient is assured The undesirable preservatives

with the consequent potential risk of systemic or

topical adverse effects can therefore be sately

omitted Thrailamly because the p1-i ot the solution is

so adpasted by an acceptable simple reagent such as

sodium hydroxide the buffering agents may also

be omitted with confidence that because the pH is

at neutral and therefore physiologtcai levels no

undue stinging smarting or irritation of the eye will

$5 occur

Alter ussttlelion into the eye or eyes of the

prescribed one or two drops the unidc-se container

with any remaining unused ophttsatmic solution
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should be dcarded Typicahy only small

amount of ophthmic solution should be psesent in

each aol-dose container so that any remaining an

used portion is not so great as to tempt the patient

to retain the remaining unused portion for use at

later date wilt ati the risks of baclerial contarnina

ban in the meantime unit dose of from 0.001 to

5.0 mg and preferably from 0.005 to 3.0 mg and

especiatiy from 0.005 to 1.0 req of timctc-l maleate

in stenie onsservabve-tree and baiter-Free solution

is generally applied to the human eye for the

treatment ci reducing resed intra-ocular preosurO

Euwnple

i1.lOo tirnolci reSale base and I7.50 so

dium chloride are dissolved in 4.510 ml ourilied

water The p11 is adjusted to 1.0 0.1 by addition

01 01 tI sodium hydreode The final volume is

adjusted to 5000 rot by adding purified waler at

20 The sobiton is steritiaed by tiltration and

kept protectes from tight The tonicity of toe solo

hon is physiological or near-pt ysiotogicat being

approaimateiy isotonic with normai saline and has

an active ingredient coolant of 2.5 mg per ml

0.25% wv It is fed into polypropylene uni-dose

containers with liii volume 01 0.2 Iiii

Erarnple

mateate aqueous solution is adjusted to from

8.5 7.5 by the addition of sodium hydroxide

composition according to any preceding

claim characterisad in that it is supplied in

polypropylene or polyethylene uni-dose con

tainers which are formed by the blow-flU-seat

prncess using Rornmetag or iike machine

filled under sterile conditions and hermeticaiiy

30 sealed at the moment of hong

20

25

3D

35

-so

ccmpositien according to cam charac

tensed in that each container contains from 0.1

to 0.3 ml of the solution

composition according to any preceding

claim charactensed in that it contains from

0.001 to 5.0 mg of tirneiot rnaleate

3400 timolot meieate base and aS.Ot so

dium chloride are dssetved in 4800 ml purified

water The pH is adjusted to 70 by addition

of 0.1 tI sodium hydroxide Thu final volume is

adjusted to 5000 ml by coding paribaS water at

2ff The solution is steritiaact by titration and

kept protected from light The tonicity of the solu

tion physiological or near-physiological being

apçirorumatety .sotonc with normal saline and has

an active ingredient content ci 5.0 mq oer mi 0.5%

wN it is ted rite polypropylene uni-dose containers

with fill volume of 0.2 rot

Claims

An ophthrnic composition comprising an

aqueous solution of tinmiol rnaleate charac

tensed in thai the composition is in uni-dose

term sod is tree from any buffering agent or

preservative

ft composition according to claim charac

bruised in thai it further includes sodium ohio

ride to increase the tonicity of the solution em

to make it isotonic

composition according to ctaim or claim

characterised in that the pH Ct the tirnetol
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The Mon rsates to aqueous ophthatmn rcemukone of tepoxahn

Background Of The hwenhon

Tepoahn whose forrr01 chemcat name 3-j54$-shtompher3vl-1 4$methoxypheny3pyrazotyfl-N-hyth

roAy4methypmpanamide nonsterordat anti-inflammatory drug It potent tnhbitor of the cydooxygen

ase and poxygenase pathways of the arachidonic add metaboiism when adminstered topicafly or parenterafly

The drug is preserdiy bang developed as an opnthairnic tofficaly adrünistered antI nflammatory cornposidon

Tepoxatin is nearly insdubie in water Many attempts have been made with various surfactants oyclodcatrins

in etc to enhance 01 aqueous solubility in order to achieve homogenous soubon rather than suspension

These attempts have been argely unsuccesshj Tepoxalin howevet much more soluble 00 than in water

and procedure to disperse the in an aqueous phase using sorfactanba has been discovered and forms the

basis of this invention

dispersion of in water 01w can be defined as efther macroernuision or mictoentuision mac
is roemulsion is cloudy turbd composition with an oildroplet size of 0.5 to 100 pm Macroentulsions are usually

unstable micxoemulsion translucent to transparent composition havnr drontet sze of 0.005 to 0.5 urn

crocmiuls re t.suay St Fnnerg -o Ptcrre Bothors Mtcrunu son Sructurc

Drancs cRC press Inc Bo..a Rab unoa l9 page The troc te ge erate an emsmn
include watch an organic solvent surfactant and possibly -surfactant The 01w sysm is titrated WSh

20 the surfactants to hydrophihc-lipophiiic balance HLB to obtain onarphase ttansparent 01w dispersion

Hi Rosano J.L Cavaitoand CS Lyons Chapter 16 Microc utsion Systems vol.245 HI Rosano and

hi Cause Maroel Dehker Inc New York ano Basal 1987 page 271 Thermodynamically ataba microemul

sons can form upon mIring wilti the proper composition of water oil and surfactants Other emulsions require

high inputof energy by sonication by homogenization or by shear D.M Lidgate R.C Fu and J.S Fieitman

25 October 989 page 26
The potential advantages of an emulsion formulation versus aqueous are enhanced aclubilty for

hydrophobic drugs El-Sayed and Repta LnU 13 1003 303 enhanced stability for hydrolybo

drugs Grover Ph.D Thesis The University of Connecticut 198$ and sustained-reiaase characteristics

ol drug out of the oil phase Davs Charm TechnoL 71 May 1981 Madan 51 June

30 1965 For the above reasons many investigators have examined the pharmaceutical use of emulsions as is

illustrated by the following citations

ophthalmic fiurbprofen preparation Mzushima Okamoto Sugio Yokoyama Suyama
1. Tohrno Ohumura hi Konish Y. Ichikawa Kikahen PhannaceuticalCo LTD European patent

Applicahon 87304334.3

35 bI dexamethaaone acetate Voich Takashi Eiichim Shiesido Co Ltd Jpn 80km Tokkyo Koho

JR 83 10717 88 10.717 CLAS1k9/10 18 Jan 1988 JPAppI 86/5021907 March 1g86 pp 17

indomethacin Vu hi Kawachi i-i Nakajima Shiesido Co Ltd Jpn Kokai Tokkyo Koho JR

83.126.542 88126042 Cl BoiiIaoOt 30 May 198$ Appi 86/273.872 17 Nov 1986 page and

tolnaftate transdennal Ota Vagi Fukuda Suzuki Shiestdo Co Ltd Jpn Kokai Toakyo

40 Koho JR 88 201518 A2 JR 8129151622 December

The s.olubVty of tepoxalin was tested in several re resentative oils such as sesame oil sunFower seed oil

and castor oii lnibal toxicity studies wth neat castor cii indicated iffitation tothe eye tNZW rabbit This provided

an impetus to develop aqueous stade emuisions containing tepoxalln in the hope that they would not he irritat

intl Acute animal toxicity tests with the microemuisions made in acnorda nce with this invention showed no eye

rt irritation

Brief Summary of the invention

The invention provides an ophthalmic composhion suitable for topical application to the eye comprising an

50 oil in water rnicrcemulaion wherein the microemulsion contains tepoxal in in an antiinttammatory effective con

centration The tenoxair is contained in the oil phase the oii/surfactant/water interface and the water phase

Detailed Description of the Invention

.55 The pharrnacolocically active component of the ophthalmnc compositions of the invention is tepoxalin or

Tepoxalin and its

preparation are descrbed in Wachter at at U.S Patent No 482.6888 the disclosure of which is ncorporated

herein by reference

FAMY CARE - EXHIBIT 1004-0488

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



EP $8 $$t Al

Th3 Ot tFit can be us th mctcemthsons cf th flV6fltOfl ct3 ca$lif USP gtd me
swfower seed th mtiera 3L and oth non-vSth os The preferred thss of os that are tsed the

flventOn are th.e ed os cC ncnvate of vegetabe orgn Cactor pretend beimee

teDxalins greater sotubility therein and because previous phannaceutioat uses of castor oil have demonstrat

ud Its Pc3 utec inn So oil ho usd it nat 3euasar Sst oil per sod etepou1t
because some oils in which tepoxalin is not sc1ubte to any great degree w0l form an aqueous microemuision

wrth surtactant such that the aqueous emulsion will dissolve sufficient tepoxalin for the rnicroemulsion to be

useful MIneral is an illustrative example of such an oiL

The proportions of oil and water employed in the microemuision are not narrowly critical The oil is used

in in an amount sufficient to dissolve enough tepoxalin so that the final concentration of the tepoxalin in the micro-

emulsion will he suttlioent to impart ant-iotlamrnaiory prxinerties to the unit dosage quarrtibes e.g from one

to three drops of the micrcernuision This concentration of tepoxaiin is usually within the range of from about

0.06 weight per cant to about 1.0 weight percent of the total weight of the aqueous emulsion of the invention

The upperlimit of oil concentration is that concentration that will begin to impart irritation properties to the eyes

is ol pahents or that concenfration that will be too high to lcrm rnioroemulsion Generally otiwater proportions

of from about 1/99 to about 49/61 v/u will prove to be useful In particular cases optimum cronortions of oil

and water can be determined by routine experimentation

The micrcsemulsions of the invention also contain surfactants additives to impart the proper tonicity to the

microemolsion buffers preservatives and other such addtives and sdjuvsnts that are known in the art Exam

20 pIes of surtactanbs that can be used include sorbitan mono.deate NF ISpan 80 sorbiten rnonostearate Span
60 which are sorbitan fatty acid esters. pcyoxyethyiene 20 sorbitan monostearate Tween 60
polyoxyethylene 20 sorbitan monooleate Tweeri 60 which are pc.iyoxyetbytene sorbitan esters Pturonic

F127 which is polycxyethylenepoiyoxyprcpylene block copolcner sucrose stearate Grouesta Fi$0
which is sugar/fatty acid ester and the like The experimental section below gives hustrations of the types

25 and proportions of surfactants and other additives that can be employed in the microemulsons of the nuenton

The rnicroemulsion employed in the invention can be prepared by first dissolving tepoxatin iii the oil mixing

tns oil/tepoxatn solution with surfnctant to fc.rrn homogeneous solution which is then mixed witn water to

form an oil/water mixture which is then subjected to appropriate energy such as sonication to form the micro

emulsion ft desired additional tepoxalin can be added to the oil/water mixture after the microantuision forming

$0 step The following is representative preparation prcicecture of rnioroe.muision of the invention wherein the

energy appi led to form the niicroemulsion is sonic energy

General Procedure for Prepanng Tepoxalin Microemulsion

35 The oil such as castor Otis presaturated with tepoxalin 64.06t wOw oh to drug by stirring the mixture at

$0G until all the material is dissolved about 16 hours

The oil and surfactant e.g pclyoxyethylene sorbitan fatty acid ester such as Tween 6O are mixed

together with magnetic stir bar in suitable container such as plastic e.g nolymethylpentene beaker at

ambent temperature until homogenous solution is attained The 01 phase is then mixed with water and stirred

so until hornogenous cloudy emulsion

The mixture is sonicated in suitable container such as 40 ml clear plastic beaker for 30 minutes with

sonicator such as VibraCell sonicator set at maximum output with 30% duty cycle pulse rate the puiser

switch is set to the xono position turns the duty cycle on or nitiates disconbnuous rate of scncahon The

beaker is kent at constant temperature via water jacket onrtrolled at coot ternparalure such as about St
.rs low temperature in the jacket is necessary in order to prevent the contents of the beaker from exceeding an

optimum temperature needed for formabon of the mcroemulsion higher or lower temperature in the beaker

will prolong the time tafnrm the rnicmemulsion The mixture ssonicatad forabut 30 minutes aruntil the mixture

becomes transiucent which is the indication that microemulsion has formed The temperature of the emulsion

is not allowed to rise above temperature within the range of front about 45C to about 55t Addtional

so tepoxatin sutficent to bring the concentration of tepoxaliri in the rnicroentutsion up to about 0.1% by weght
is added to the emulsion and the mixture is stirrec until all the partides of the orog have dissolved The emulsion

is then filtered through 0.2 membrane filter to remove any residual particles

t3isodum edatate fthat is the disodium salt of ethvlenediaminetefraacethc acid is slowly added to the emut

sion while stirring until totally dissolved Disrxtiumn edetate rnetal-cheiator used to prevent the degradation

so of tepcxalin in the formulation Aqueous 64K 6enzallsonium chloride 50% w/v NaCI and buffer salts are

then added to the microemulsicn in the fotlowing sequence

The NaCI is added after 64K to adjust for tonicity in the range of 200 to 330 mOsm The uuffer is prepared

in situ try adding and dissolving ciba acid first and adjusting the final Ph wrth Na2H PC to 4.5 7.0 The final
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EP 488 690 Al

forrnuiatton then filtered through 0.2 mioron me .orane fitter into steele containers The clarity of the mkrrs

emulsion is detemiined by percent trensmittance at 520 nm FLL Rosano Cevailo and SB Lyons Chapter

18 Micrcomuision Systems edited by IL Rosano and Clausse Marcel Deicker Inc new Yort and Basel

Copyright 1957 The transmittance is preterahiy greater than 70%

The Examples set forth below further illustrate the invention In the Examples the following malerials and

equipment were used

Materials and Equipment

Drugs chemicals and reagents used for the preparation of the microemuision formulahon of tepoxatin are

listed beiow web their sowces

Distilled wftter

Tepoxalin Ortho
Castor oil CasChea Inc

Cold Bond 011 conforms to US XIX

20
Pwaen 60 Sign Cheica1
fleen SO polyeorbate 80 US Fisher
Sodium Chloride Crystals AR Mallinckrodt
Disodjum Edetate US Ciba Geigy

25 enzaIkonjum chloride 97% US SAX

Citric acid liSP powder achy
10 Sodium Phosphate Dibasic US achy Hailirckrodt

The sonicator used in the Examples to form the rnicroemulsions was Sonics and Materials Vibmeii

ss model VCSOO The sonicator probe is 0.5 inch highintensity threaded end type with titanium hp The micro-

emulsion has to be kept at constant temperature during sonicalion The circulating system used is MSW
ALDA type RSC Range -30 to 50C ccoleriheater set to 5C

Modified timing type chambers H.F Edetheuser J.R Hoffert P.O Fromm Invest Ophthalrnci Vis Ed
42902$6 1955 designed with 2.5 ml donor and 2.5 mt receiver oeiis separated by the cornea which is moun

40 ted between two seaiing rings are used for the studies to determine penetration of the cornea by the micro

eruNnnc nf the mue mor It .ste3r nn\t cnth .el .ee eegnen 03

the penetration of drug entities across biological membranes usually the cells are ternperatere controPed by

means of an exterior water jacket the shning of the dosing and receMng solutions the cells is achieved by

bubbling agas through the celis in the cese of the cornea thegas isa.mixture of 5% CO2 balanced withoxygen

to matntain physiological Ph

Modified Stutathione Bicarbonate Ringers solution GSR RD Schoenwald and HS Huang J.Ptiamrt

Sc 14 ItçlOS asu 12113 sfretlvpe redbrhetud3s bvmxmgebualvc.lurrevc two otsulutc

which can be stored up to week in refrigerator prior to use After reconstihrtion the solution shouid only be

used for approximately hours During use the PH of the mixture should be maintained at 7.4 by bubblin.g

so 5% C02/02 mxture through it The chemicals used for the preparaton of GBR are lsted beiow
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jtjçj-ç .ZQiJ2JQr

NaCi 142 Fisher
KCI o.vic Fisher
ta$Po oso
MatteD. N9oe Fisher

water- cii ute to iter

CaD.. 2H..O Fisher
MqCi5H 33 Fishet

Dt.g.u.c.ose 1S0
id- q.uarnjo i0i8$ Siqmtt

water dilute toijiter

The correas are obtatned from edit att3tno rabotis of both thhg appio Jinetoty Kg
The anefyss 01 teooxahrl 1or the fr corneaf penetratfon stuches uses the tt owtng equforoent

Modet COOK Svsteri Controner rcm Waters Assooctee

tjtosamrter WISP from Waters Aoctotes
.3 Integrator 004070 from Spestra Ph.rcs

Perkfn Ehner LS-SB urn nesce tee Soec or \Vofes 590 Pcooose Array

eta/.ror end

column pE3ONOPA.K IC 3u OrtI urn tO ttm Waters .A-oeaues

The methoctofogy to quentfy epocaba CBR was neveopee ust reersedohase th perfonrarce

hqud chometcqraohy HOLD end fluorescent cleteotu G3R sam-gte unrig teocotahn quanti-ect be

addpe toe nternet strneard 4.Sdpnefleu eazoeto the samofe rnb ate injecun arattquot nW the HOLD

ratio of peaks hegt ts of epoPn to nterna stancard ptoed agaInst tepo.e in0t standaro concentratons

to ubtar cabraton curve

The ices used are 2-ror.enoJar the nohee cse and 4S-dfpettn40eoe 8% tOt the ternel

oa standere The internal st ndard ts reerence Co uround to term-eOn used the assa to conw.ersae for er
var.ancns that fflfltO.ur fl tnt measurement 01 teic attn to-n 5cFnca In sam-rOe The rnobe ohase Oat bOOrS

the araytus enct Ott cr tUe stationary pnese tr the anatetcat column

0reparation of tepexalin rntcwemuefon soncatton

The tam-Or ott presaturated tech tenoxatn SI 136 wrw of to druqt by sttn-tnct ne ri tureat SfrC tm-ti

att the tepoKatn Is disco ted about ft hourst

The df and surfaotant e.a. Tweei Slit are m\ed ratio of 12 Yvwth rnae-nehc stir bar to oastfc

59._ potvrnetnvtointene beaker cc ambtent temperature ut itt homocte otis %nt on Is attained of ohese

it tiefi Ifixea With water carred snIff hcncirtncs ciouov tils

The mbture sontcete-d in 40 rat ctear ptastio oeaker for 30.nnutes wth the VfbraCeft soocator set

at ntaxf mum outr/uf wtth 30% duty cycle the gutser set to the on rositon The ueatte Is keot at Co sthnt

ernperrauie va water jacket contiottad at
A/ the mixture soncm-ted for 30 mnutes or iJn the mixtui-a

becomes translucent mtcroemusfon The temperature of tn.e ercutsion no attowed to rIse above 52

so leposaun Is added to the m-oroemutson sttrred unIt att 1-c pattlotes of the drug have dfssofved The em-ut

s-on is then fItered through Tutryn Membrane tter to remote any resIdual particles

Ois-xtturn Ecietate sowty added Ic tne eriutson WhIte itt rsot unit totlitty dseotvedt BAR tCO% ww
NOt ane buffer cabs are then added in tOts sequence The NeD added after the BAR to eoust lot toncty

Is the tepee of 200 to 330 mOsrn The tuhe.r ore-oared stu be addinn and dssotstra citrc acid ftrst ane

cs adtustinq fe re pH tech Na2HPO to 44 ne nat tcrmualctn is then titteren tnrouqh 0.-mntrron udryn

Membrane Into containers The dotty of the mcroenutson Is determned ta percent transrnttarceat

520 n.m Nb Rose.no JL Caiafto and Lyons Cnapter 10 Mfcroen-utsion stems edited by f-iL ORsano

anti Causse tlaroe Dekke trio New York anti Base CctOvngtt 198 he transmittance should be pie
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EP 480 690 Al

ater than 70%

Preparation of Microemuision Using Tween 60 as Surfaciant

Prccedure floOble procedure that allows for changes in pil tonicity etc Castor is presaturatad

wth tepoxahn by miiong 100 ml of the with 1.5 of tepoxahn for 16 hours at SOt An ahquot of 0.3 of

the ml and 0.6 ml of Tween 50 are mixed together to homogenous solution as described above and then

are mixed with 28.52 ml of water givnq cloudy emulsion

The emulsion is then soniceted as predously described to translucent scion The microemulsion is

shrred with 0.03 of tepoxalin for about hour until there are no partictes remaining The solution filtered

and 0.009 of disodium Edetate 3..6 ci of BAK 50%i 0.20 of NaCI 0.001 of mtmic erect and 0.005 of

Na2HPO4 are added/thrated into the microemuision to give the tonicity and pH described previously

Procedure Less flexible procedure for making adjustments but is easier to use for the preparabon of

the microemulsion 0.3 ml of castor oil is mixed with 0.6 ml of Tween 60 and stirred at ambient tumperature

to unbi homagenous The temperature of the cii mixture is raised to SOt and 0.03 of tepoxaiin is added while

stitrin ihe oil continues to be stirred at SOt until aP the tenoxalin is completely dissolved approximnateiv

hour

The aqueous phase that will be mixed wth the ml mixture in oraer to font the emulsion made by dssolving

0.2 NaCi 0.009 of dsodiurn Edetate 0.001 citric acid 0.005 dihesic sodium phosphate and 12 of

20 B.Al 50% in $5 ml water The solution is stirred until cii of the excipients dissolve The oil mixture is then added

to the aqueous phase and mxed well unbl cloudy emulsion is fonted The soiution is diluted further with

ml of water to 30 ml wh0e strring

The crude emulsion is sonireted to microemuisicn as described in Procedure

The following table displays summary of soiubiiity studies cerried out on tepoxalin in various vehicles

25

35
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Soibiflt of TxE-a1xn Various O1Is.._aio-nt
ocIcrot tin and Ccotbl not cnt roof

20

Water

Oils

Sut fact ants

Surfactant and

CI Solution

011 Surfactat
f4Icroenuls Ion

let

Lastor

tix .e ra

sunf wet Soed
Cot tk.ead
2t1t cntca xn

Luttc r.

$0

fb.c.en

Tcceer $o
twcer 90

i\Qccn 40

SC

nO -BC0
Iwoon

eln 80

Plurc.n IC LOS

ctsoor oil
Tweon 80

tepoxai in iS ended
rroeuulson\

castor cxl
Tween $0

castor ox
1wecn 80

in li added
Lefore nerxjtjon Is

prepared

castor oi1
Tween 60

Aqueous
Concentration

Neat

Neat
Neat
Neat
Neat
Neat
Neat

6% w/w
6%
6%

2%

2%

2%

7%

5%

2%

10%
1%

3%

7%

1%

7%

2%

2%

1%
2%

1%

2%

Teooaalln
ilit

cec$4

04
1.6
0.0

0.4
0.0$

0.0

099

0.035
0.120

0.099

0.089
0.030
0.06$

0.053
0079

0.113

0.108

0$S

0.106

147

0.15
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Preparation of lpxaiin Microemuision using Tween 80 as the Surfactant and Span $0 as the Cosurfac

The nrocedure to prepare microemuision with Tween 8OfSprr 80 identical to the Tween 50 emulsion

except Span 80 is added just after tarmation of the translucent solution with Tween 80 An oil/water ow system

is titrated with the surfactant and cosurtactant to hydrophiUcpophitio baiance HLB to obtain onephase

npaa pam 11 Raio nsa kms ChMpt thvue3n ron Stm
voL 24 editor ftt Rosano and Clause Marcel Oekker Inc New York and Sasel 1987 page 271

An ahquotof 0.3 ml of castoroil containing tepoxabn and 0.55 ml ofTween 80 are premixed to homogen

in ous solution The solution is prepared as describee previously to microamuision contmning tepoxalin An ali

punt of 005 ml of Span 80 is then added to the microernutstoi and the mixture is sonicated further tar 10

minutes The rntoroernulsion ts treated with isodiuni Edetate BAK fclaCt and buffer salts as described above

In vitro Corneal Transport of Tepoxalin Via 0.1% Suspension or 0.1% Microemulsion

The eyes were enucteated with the coniunctival sac and lids attached The cornea was excised and moun
tec uo to Dksto and cne Teci que t3 Ddstor and Maunco .1 hsru1 22 72

The chambers were prepared by equitbrattng then at 35t by means of water jacket Both the recerver

and donor sides of the chamber were aerated and mixed with an oxygen carbon dioxide 955 mixture this

20 maintains the pHof the modified glutathione bicarbonate Ringers solution G$R at pH 7.4 and provides mixing

of the voiumes The mounted corneas were assembled in the chamber the recerver aide filled with 35t aerated

GBR and tha donor side fiiteo with the test compound in GBR
100 Atiquots were sampled from the receiver side over 4.hour period 15 30 45 80 90 120 180

and 240 minutes The volume of the chamber was maintained by replenrshing with SEP kept at SfkC during

25 the study alter each sample The samples were immediately froxen rn dry ice so as to prevent any further

metabolism occurring At the end of the study the bulk donor and receiver volumes were collected and also

froxen Ttie mountect corneas were removed from the cells and the percentage hydration calculated by werghing

the isoiated tissue before and after drying the corneas were placed in an oven overnight at 45t This hyd

ration vaiue is indicative of the rxandtion oltssue preferable range 75 to 83% Untreated corneas were acses

$0 sed as controls

The samples were maintained at 70t untit analysis by HPLC

Bioanaiytical Assay for Tepoxalin in GER

36 The assay involves reversed.phase high pemfontance hqud chromatography HPLC using fluorescent

detection The pump is set at flow rate of 1.0 mI/rain the autosampier 1s set wtth an injection volume of 10

pI the integrator is set with an attenuation of millivolts fuiisoaie and the fluomorneter is set with fix scale

of 30 an exortatron wavelength of 282 nm and an emission wavelength at 418 nm TheSIS column is kept at

ambent temperature during analyss The mobile phase is prepared by mixing 400 ml of isopropanol and mt

40 of H3PC with water to $00 The pH then adjusted to 3.0 with 51 NaSH and the final volume dlution

with water to liter The mobile phase is degassed by filtration through 0.45 tm Nyion.86 filter from Rainin

lnstnmen% Co Inc under vacuum

Standards for the caitiration curve are prepared in balanced salt solution BBS at 0.030 0060 0.1550

030 and 60 co/mI The standards and samples are prepared for HPL.C analysis by transferring to autosampler

vials limited volume inserts 100 tat of the sample and 100
p5

of the internal standard 4.5diphenylimidazole

at pg/mI The vials are capped and mixed by Vortex mixer Anrerican Scientific Products The mixerspins

the contents of viat rapidly or causes vortex circular motion

The chromatography involves pSONOPAK 518 cotumn with 10 tarn particles and the mobile phase consists

of 40% isopropanol IRA and phosphate buffer adjusted to pH 3.0 Ci column with heavier carbontoad

60 or rnobite ohase contaning more polar organic sotvent e.g methanol wl not etute the drug elf the C18

cciurnn The cln.rg can be detected by uttra-vioiet absorbance $54 nra or by fluorescence excitation

wavelength at 282 nm and an emission at 518 nm Fluorescent detection is about 10 times more sensitive

than uitraviolet

SEP sample is prepared for HPLC arralysis by transferring arr ailnuof to an autcsampter vial adding the

66 internal standard 4%diphenylimidaaote capping and mixing the vial flow rate of 1.0 mi/mm witt elute the

intemal standard in about 4.0 minutes and the drug in about 116 minutes calibration curve with standards

between 0.030 and 060 lag/eli will give linear curve using fluorescence detection with correlation coefficient

of mO0908 r2rdfi997 \-irrteroept 0050 and slope 1.240 Minimum sensitIvity about 0025 fiff/rl
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Soiubiiity Experiments with Tepoxaiin

The low agueous solubilny of lepoxaiio prompted soiubiilty experiments with oils surfactants hydroxyp

rupytbetacyclndextdn and cnrnionations thereof These expenrnents am sun ariedatave in Table

tepoxalin content of greater than 0.1% coutd be attained with rnkroemulsion using 1% castor nil and 2% of

Tween polysorbate An oilsurfaclant ratio of 11 does not form ttanslucent emulsion cloudy The segu

ence of adding mixing and sonruabng the drug and excipients is ruporiant in attaining concentration greater

than 0.1%

Two representative microemuisions containing 0.1% tepoxalin have been prepared and tested for physk.al

in stabibty drug stability acute toxicity andIor efficacy The composition of the two enwisinns are listed betew

tepoxalin 0.030

castor oii

Tween 60 0.600 ml 2.0%

Ned 0.200 067%

disodium Edetate 0.009

BAK 50% w/v 0.003 ml 0.01%

citric acid 0.001 04003%

NaHPO4 0.005 0.0167%

25

The above diluted to 30 nil with purified water

003 0.1%

castor oil 0.300 ml

Tween 60 0.55 at I.833%

Span 80 0.05 ml 0.166%

The remaining excipients and Siiuent are as ltsted above

Acute MuWple.Oose Toxicity Studies in Rabbits

Ocular Iruitancy Testng

The acute irritancy of the Tween SOiSpan 80 and the Tween $0 micruernuisions wens evaluated by suh

eoting the rabbits to rnuftiple doses dropI20 minutes for houra/dey of the two formulations and other

appropriate controis The initanoy of the formulation was determned by the number of rabbits rabbitsIfor

mutation that passed grading system e.g redness swelling taanng etc for one day two days or three

days The degree of irrhancy was scored between and 10 score of was least irritating and score of 10

was the most irritating

Neat castor oil gave score ci 10 Au other formulations and the control 10% Pluronic Fl 27 poloxamer

407 excipient in Vasocidin at 0.1% gave score of see Table beiow
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TABLE Sunnary of Multidose Irritancy Studiea in
Eabbita ThEre are three rahhits/forsnulati on that can pass the
grading systen for the lint day toe second day and the third
day

JlayjU .QayJfl Day 31 ua
castor oil US 10

10% Tween 80

10% luronmc nfl

05 0.1% tepoxaiin Tween 80 Micro
eaaision

0.1% tepoxalin Tween 80 Micrc fl1
eculsion

20 Microenulsion w/c druq .3

Teen 80 no SAX

Anjeal renoved Iron tests broke its beck in retainer

J3ay.jfl DnJ.Z1 Qn..ifl 33QrS

ol% Microemulsion
.Tween 80/Snan SO

3$ Tween 80/Span $0 Microenalsion
w/o drug

0l% Microenulsion Tueen 80

.10% Solution of Pluronic P122
Mo BAX rn fornulat ions

2tasAU nJ2I DnJ.a$on
10% Piuronic P127

1% tepoxal in eaulsioe
Tween 60 13A.i BOTh

Placebo enelsion
60 SAX EDTA

0.1t tepoxalin enulsion
Dween 80 Span 80 SAX EDTA

0.11% tepoxauin eaulsion
Tween 80 Span 80

0.1% tepoxalin euulr.ion

Tween 60

10
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In Vitro Cytotoxicity Testino of Tepoxedn Mrenjlsions

Four microemutulon formuiations containing tepoxaUn and three contro were tested forcytotoxcity to 3T%

11 cells embryo mouse dose-response curve was constructed to determine the 1Q20 1Q50 and 1080 of

oCO fonnubflion that reduced the final total cellular protein by 20 50 and 80% in comparison with that of the

control wells from report tesued to 06 Musson on March 23 1950 from Jane Creeves Sandra Reading

and Olive Witson Deparfrnentot Physiology and Pharmacology Medical School Queens Medical Centre Nob

tingharn NOT 2Ul-0 The data showed enhanced toxicity wan tormulabons containing OAK all the for

mulations were more toxic than the control Piuronic 8127 to the microemulsion with Tween 80/Span 80

in appears shghby less toxic than Tween So end emuisons with tepoxaiin are more toxic than those wthout

Stability Studics of TeDoxaiin and the Microamuision

Two staboty studies have been performed with the second sbll orugoing The first study involved three ton

is rnulationto

0.1% teoox.aiin/Tween $0/castor oil/BAKNaCI

01% tepoxalin/Tween $0/Span $0/castor oil/OAKNaCl

01% tepoxalin/Tween $0/Span 80/castor oil/SAK/NaCI

The study demonsfrated several oroblerns with the frmnulations and differences between the Ionuulaiions

20 Emulsion stability and drug stability seemed to favor the Tween $0 surfactant without co..surfactant The rate

of degradation of tepoxalin at 45C seemed to be much greater than at mom temperature ann 35t Simitarly

the cracking of the emulsion seemed to occur much faster at $St over room temperature and 35C
The results of the first stability study prompted an investIgation for way to reformulate Tepoxaiin appears

to hydrolyze at the amide group to form carboxylic acid An accelerated procedure has been developed to

25 observe ths degradation within 16 hours The sample is analyzed by reversephase HPLC usng diode army

for detection series of experiments following section sugpested the use of 0.03% disodium Edetate in the

forrnwation With disodiurn Edetate in the rnicroernuision the orug degraded at and above pH 7.0 degradation

was minimal at pHs 5.0 55 and 6.0 Thus second stability study was begun with 0.03% disodium Edetate

the formulation and the pH adjusted to 5.9 5.1 with citec acid/sodium phosphate dibasic buffer

$0 The second atablity study employed two formulations

0.1% tepoxahniTween $0/castor oii/SAK/NaCt/discdium Edetate/citric acid/Na51-IPOiwater

0.1% tepoxaiin 80/Span 80/castor oil/3AK/NaCI/disodium Edetate/citro acidiNaHPO4/water

There is three months of data The drug stability data is acceptable at room temperature and 35C for fon

mulation The latter formulation with TweenSO/SpanSO resulted in tepoxaiin concentrations beiow the

35 acceptable 90% level at 12 weeks at 35t the Tepoxahn concentration at 12 weeks at morn temperature was

94.4% The pHs for both formulations have dropped from 5.0 to 4.85 .- 555 depending on the temperature

The percenttransmittance appear to have dropped slightly atroom temperature and 35C for both formulations

at 45C the drop has been signilicant

xc Exoenmnents to Enhance Stability of lepoxain Microemulsion

number of experiments were performed in succession in order to elucidate mechanism for the degrm

dabon of tepoxaln water and in the rnioroemulsion and to determne optimum conditIons for the teoxalin

mcroernulsOn The drug is suspected of vulnerability to acid and basecatalysisof 15 NN.tydroxymethyl arnide

45 group forming carboxylic acid The experiments and resuits

0.1% tepoxahn was oissotved in 5050 water ethanol and aiiquots were pH adjusted with 1M NaOll to

5.0 5.0 7.0 8.0 and 126 The aliqunts were heated in capped reaction vials for 15 hours at loot

The HPLC chromatograms show degradation peak eluting after tepoxaiin samples at pH 12.6

but not at pH 5.0

so 0.1% tepoxatin was prepared wth castor oil iween 60 and ctrste/phosphate buffer in the form

of rncroemulsion Two drops of 1M citrc acid solution were added to an aliquot ml and the pH was

adjusted with 1.0 hI sodium phosphate dibasic to pH 5.0 6.0 7.0 and 7.5 The sampies were heated as

before

The chromatograms show two major degradation products one eiuting before tepoxalin and another after

so The degradation occurs greatest at pH 5.0 and 7.8

fo The previous experiment was repeated narrowing the pH range between 5.0 and 7.0 5.0 6.2 6.4

5.6 6.8 and 7.0

The optimum phi appears oetween pH 8.2 and 6.4 but there is still significant aegradation

11
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The previous experiment was repeated with disodtum Edetate 003% in each sample and with the

same pH range

Degradation mmimis at pH 5.0 and mcr ses with pH to 7.0 The presence of the second degradate that

elutes before tepoxalin is eJso minimal

Experiment was repeated with broader oH range 5.0 5.5 6.0 and TM
Degradation was minimal at pH 5.0 5.5 and 6.0 Peak areas and heights for tepoxaiin at these pHs were

WI

5.0 0.50144 O3807
55 055158 0.fl12

6.0 0.56796 0.8390

0.31217 0N5556

and reflect ootirnurn stability between SM tnd 6.0 The degradation product was not cleatly evident except at

pH

20 In Vitro Corneal Penetration Studies

The penetration ann metabolism of tepoxahn across the rabbit cornea as suspenston at 0.1% and as

mcroemulslOn at 0.1% were compared he an in vitro procedure using the modifred tissing Chambers HF
Edelhauser J.R Hcofert .O Fromm Invest Ophthalrnot is So lHori 2s%296 he samples were

ss removed at appropriate time intervals from up to 240 minutes and frozen at JOt until analysis by HPL
fluorescence

.4 ptot of te amount ot tepoxahn crossuig the cornea agamet tree showed the drug penetrating the cornea

from both formulations The chrornatograrns of the samples taken from the receiver cells also show other

metabolitesidegradates present va both fomlulations The metabolitesi.degradates could be chemical and

$0 enzymatic hydrolysis of the Nfohydroxymethylamide group to carboxylic acid The tepoxain fluxes for both

fonnulations are listed below

Flux

35
/c2tein

Suspension .00384

Microerrtulsion 0.00959

40 The flux was calculated using the following equation Fleeker Wong and J.A Rytdng PharmRes

61 19S9 443446

flux 4q/At lAl where

sn/At slope and

corneal surface exposed to the orug 1.039 cm2

For the Suspenson the slope was dmermined between $5 and 180 minutes for the microemutaion be

tween $0 and 240 minutes

Efficacy Studies in Cats

so Eight cats with heavily pigmented irides are pretreated with the 0.1% tepoxalin microemulsion containing

the surfactants Tween 60/Span CO in the nght eye and control saline in the left eye The cats are anesthetized

fifteen nnutes before completion of the dosage regimen and both rides are subjected to an argon laser the

effects of the drug and control solutions on the rides are observed by stit-lamp The animat model is most infor

nsative for drug effect between and hours

so For ins hyperemia there was significant statisbcal effect in the treated eyes over controls at4 and

hours there wasno difference in the treated eyes ann control eyes at24 hours

For iris edema there was significant statistical effect in the treated eyes at6 hours

An ophthalmic mic.roemutsion fonmutation with tepcxalin would contuin concentrations are w/w

12
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EP 483 693 Al

an cdl irthscibe with water at 0.1 to 2%
non-ionic surfactant at 0.1 to 4%
nononc co.surfactant at 00 to 4%

tepoxalin at 0.05 to 1%
tonkitv agent at 0.25 to 2%

buffering system to adjust the pH between 4.0 and 7.0 above pH 7.0 the dmg degrades The con

centration should vary from to 3.0 m/hmotar

one or more preservatives at 0.02 to 0.7% and

stebozer for the microemutsion and/or the drug at 0.0 to 1.0%

The above materials are mIxed in such manner by somcatlon by homogenization orby technique using

microfiuidizer to obtain transiucent to transparent racroemulson lzansmitlanoe at 520 nm is .Q%
Two illustrative formulations are the following

tepoxalin 0.1%

castor oil 1.0

Tween 60 2.0

20 MaCI 0.67

disodiua edetate 0.03

BAK 0.03

citric acid 0.003

NaHP04 1.18 mi2limolar 0.0157

water diluted to liter

teooxafln 0.1%

castor oIl 1.0

35 Tween 80 1.83

Span 80 0.165

The remaining excipients and thtuent are as listed above for Formulation .A

40 One or oath formulatons have been tested for crag stabiiitv emutson etablli toxicity nitahon v0ro

cornea penetration and efficacy

The materials used for the above two itustzative emnuiIxons can be replaced with the fotiowlng substlt3jte

materials which are hoed for dustrative purposes

OILS

sesame

castnr oil

mineral oil

so sunflower seed oil

pertiuorodecaiin

almond oh NF

apricot kernel oil

avocado 00

ss coconut oil

crc.ss.essentiat 890

menhaden oil

mink of

13
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EP 486 660 Al

oUve oP

orange roughy oP

safiower USP

wheat gm ott

SLtRFACTANTS and COSURFACTANTS

piysortttes potyoyathytene soruttan lady add tratens

1ween2 CC 61 80 Cl 8bt

sorb anetesmb anMtt5 at.o ts en Span ot

Rho on A4 ltSt Ti

Thtrontcs

Crodestras Cctbnat 01 sue ose stsaras and sucrnse steae ucrose dearate

tecthtn

TCNtCtTY AGENTS

sothum chtortde

potasdurn cthortde

20 dextrose gtycerin mannttot

acette add

25 bode acd

hyditdortc acid

tflu

phosphodc add

potassuni carbonate

30 potase turn oth-ate

poaseturn phosphates

sodtom acetate

dwrn bicarbonate

sodium btphosphate

35 sodum borate

S30iUIP ttX3nale

sodtum citrate

s00 Urn 10okde

sodium phosphate

PRESERVATIVES

benzatkonium thtoride

benzethnitgn chiodde

40 chtorobutanot

phenylrnercudc acetate

phenyhnercoric nitrate

thirnerosat

niethyiparaben

so propytparaben

iun tElt

sorbic acid

phertlethjt .ohot

bode add
55 gentarnicin sulfate

Sacitracin

potyntun suilate

Nec rnycin

14
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EPO$80 690 Al

tO388V03flt hCnce
er\thron3y8n

sacetnmde sodkim

Otr8flyc3n

Penh.ckr.e acntEEe

Predmscone

Prednsu3oe phosphate

cte.Emet u3rcnE

and COr$lbuI.3tOr3 of the above

STASUJZERS

thsodhm edetote fniet cheatng acent

canc aL rducft3g ageit

sodnr netatsahte reduSng açttn

acd ir tCnp tflt3

acety 3rie reducng agent

uty-3 hydro.ya1soe rachcai scavenger

ttt-tfl-tErt- tutyt- p-c-ran 0c
yrnn cc Poe sc.aveocn

Soutthty eApenments wch tOni3utatore end sugget.t that much of the drug ocatec- in the nterf ace

tttwen the a-i dmcrtet su3faDtarts and W3tE3 M8$flltUfl pO Ka schbt ty tar castor Oit 15 3fld 1%

of the Ott dlsherscEd the ttfl5Ofl Thus 0.14% of thc 0.15% drug the emutsicn resldes the fliESf8rXi

The first stabitity study invoved three formuatons that contane.c atf%rent surtectants were not buttered

and hart no stabitzers 45 verans room tern peraure and J5- both the concentrators of teocsxtttn apr

tne ransnnances of the erevscni destined dramaticattv At of the furmutatronr ede for accerated

OX833fl stan wy fat an wthn two weeks 53 45 teow 90% n-ha cnceflth3ttons ctne thom \vtpn

weeks at 35 method therefore was de.veiuped to tnve.stgate the degradetion of tepoxabn to orce- to retor

sedate state oroduct_

tntths stan-hty eXPel rnents teemed to mat the erutscn oyster aooeterat.ng the degradation oi

tecoxaftn foflrnC two flior by-ot-oducts across the pH range of om 1.6 rntntrnum degradahori occurs at 6.2

5.4 Uegradata-n of tepoxahn in wateratc.c-no gave One maor by- pmodunt at pH hO Or htgher Beet ate the

eruston stemhwd epocat tIE pH range of 5.0 -0-0 enc cay ont ntaor Ey-hXLC.t was OiflEfljed

second stabttty study -s bars c000Loted wtth two formutatons both conranirw edEtste and butter

trE 5ft Si As betore_ iepoxehn is decrctdng stgr ttioanUv raster at $drC than at room temperature tU3d 30C-

After tnree months of data cosectorL the oercent cenaEnrQ Of teooxahmt ts stgnfflcantfv tIther comparer to the

prevous sway The concentration change for tepoxatin at 35C ts noceptabth at 90.Scv using Tee.n SO end

at morn ten-pc tUrth at i32% getcent rem8n.i at $SC 7fl 1% ShaP-Ofe for the two tormmicttons wU he

detenmned temperatures tower than 45C
40 the abtty epoxatn 3n-i the Physcst stabitSy of the err.uhaor apoear to re rstated and cenendent or

Urrnperature The data frcim both stitbttv sh.dths tWO the ecoerneflio ir estiqatona WOtOtite that at hgher

temperatures the ems-icons are crackng astar and the drug is dngradtug The formutat.ora with Tween 60 as

comparer to thom_tattoos with Tween SC in roth studes am more starie trt both aspects addifiorL retormnu

taton wth edttate ano buffer does flathttte hot the orug and the SPtilSton

The acute rnutupie-oose toxcfty test oasioettv noc.ate thatthe fon-nutatons cortan.ing Tween 5-0 orTween

me 01 ntt t- cic tt fl -u
ernusors WWh etoxafln BAt dr5 more cyo-oc tnettutam cteatt htt WShOut -t 331 dtherenne netween

the tonou9ttons contantng %Otmn 50 and T4-ean 80Span 30 not str nificent cOrIsdsrlg the standard de-n

ahons

so The ettcac.y stuctes nastatty snow that the 1% hpoxatir ernasdcn effective for the reduction fl -ris

sweinop hou ma ant to hvpememna at and hours in eye traumnaknrcct ran argon taser

Otaims

An ophfhaimiccompostion sutabfe for topicat apptication to thu e-e comorsng an oS water mnicroemut

530fl contartinç3 tepoxalin mt an art-inflammnaor etfecttvo concentrattor

ft
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EP 690 Al

The ophthatmic composition of Claim wherein the oil is fixed oil

The ophthmic composition of Claim wherein the microemuision additionally contains nomionic sor

factant in an amount effective to stabilize the microemuision

The ophthaimic composition ci Claim wherein the mictoemulsion additionally contains tonichy agents

buffers ano stabihzers

The ophthalmic comnoosibon of Claim wherein the oil is castor oil

in

The ophthalmic composition of Claim wherein the non-ionic surfactant is polysorbate

The ophthalmic composition ot Claim wherein the mkmemoisio contains sodium chioride in an amnount

sufficient to adjust toniOty between POt and $30 mflsmn

The ophthalmic composition of Ciaim wherein the microemulsion contains isodium edetate in an amount

sufficient to enhance the stabiiit of the tepoxalin contained in said composibon

The ophthalmic composition of Ciaim wherein the microemuisiomi contains phosphate buffer to adjust

20 the pH between about 40 and 1.0

Claims fur the following Contracting State ES

method for prepaong an ophthalmc composihon suitable br topical application to the eye which method

25 comprIses the step of forming an nit in water microemulsion containing tepoxalin in an antiinflammatory

effective concentration

method according to cia.im wherein the of is fixed ol

cc method according to claim or 2wherein the micmoemuision additionally contains nomionic surfactant

in an amount effective to stabhze the microemulsion

method accoting to claim or wherein the microemutsion additionally contains tonicityagents buf

fers and stabilizers

35

method according to any preceding dam wherein the oil castor oiL

method according to ciaim wherein the nonionic surfactant is polysorbate

40 method according to any preceding claim wherein the microemulsion contains sodium chloride in an

amount sufticent to adjust tonicily between 200 and 330 mOsm

method according to any preceding claim wherein the microemuision contains disodium edetate in an

amount sufficient to enhance the stability of the tepoxata contaned in said composition

45

method according to any precedin claim wherein the microemulsion contains phosphate bWfer to

adjust the p1-I between about 4.0 and 7.0
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Corneal Penetration Apparatus

Mod Wed Usng Chamber

Agure

17

QgenCarthn Dkxc$a 355
Gas

Screw

OxyenCarbon Dkrde 55
Gas kJa1

screw

$uuspisQr Rk5 ntSAc

lriad water jacket 3SC
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57 Abstract

pharmaceutical composition is disclosed in the form of nonirrtating emulsion which includes at least one cyclosporin in admixture

with higher fatty acid glyceride and polysorbate 80 More particularly the cyclosporin may be cyclosporing and the higher fatty acid

glyceride may be castor oil Composition has been found to be of high comfort level and low irritation potential suitable for delivery

of medications to sensitive areas such as ocular tissues with enhanced absorption in the lacrimal gland In addition the composition has

stability for up to nine months without crystallization of cyclosporin
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WO 95/3 1211 PCTIUS95/06302

LACRIMAL GLAND SPECIFIC EMULSIONS FOR TOPICAL

APPLICATION TO OCULAR TISSUE

This application is continuation-in-part of

pending US patent application SN 08/243279 filed May

17 1994
The present invention generally relates to novel

pharmaceutical compositions incorporating chemicals

10 which are poorly soluble in water and is more particu
larly related to novel ophthalmic emulsion including

cyclosporin in admixture with castor oil and polysor
bate 80 with high comfort level and low irritation

potential

15

Cyclosporins are group of nonpolar cyclic

oligopeptides with known immunosuppressant activity
In addition as set forth in U.S Patent No
4839342 cyclosporin sometimes referred to in the

20 literature as cyclosporine has been found as

effective in treating immune medicated keratoconjunc
tivitis sicca KCS or dry eye disease in patient

suffering therefrom

25 As hereinabove noted cyclosporin comprises

group of cyclic oligopeptides and the major component
thereof is cyclosporin C62H111N11012which has been

identified along with several other minor metabolites

cyclosporin through In addition number of

30 synthetic analogs have been prepared

In general commercially available cyclosporins

may contain mixture of several individual cyclo
sporins which all share cyclic peptide structure

35 consisting of eleven amino acid residues with total

molecular weight of about 1200 but with different
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WO 95/3 1211 PCTIUS95/06302

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

15 The activity of cyclosporins as hereinabove

noted is as an immunosuppressant and in the enhance

ment or restoring of lacrinial gland tearing

This activity can be enhanced if it is possible

20 to enhance the absorption of the cyclosporin in the

lacrimal gland The present invention provides for

formulation and method that produces optimal cyclo

sporin concentrations in the lacrimal gland and

other ocular surface tissues

25

Unfortunately the solubility of cyclosporin in

water is extremely low and as elaborated in U.S
Patent No 5051402 it has been considered not

merely difficult but practically impossible to prepare

30 pharmaceutical composition containing cyclosporin

dissolved in an aqueous medium

As reported the solubility of cyclosporin in

water is between about 20 jg/ml to 30 j.tg/ml for

35 cyclosporin Hence heretofore prepared formula

tions incorporating cyclosporin have been prepared as

oily solutions containing ethanol However these
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WO 95/31211 PCTIUS95/06302

preparations limit the bloavailability to oral prep
arations and this is believed to be due to the separ
ation of cyclosporin as solid immediately after it

comes into contact with water such as in the mouth or

eye of patient

In the case of injectable preparations of cyclo
sporin they first must be diluted with physiological
saline before intravenous administration but this is

10 likely to result in the precipitation of cyclosporin
and therefore may be considered undesirable for
intravenous administration

Surface active agents such as polyoxyethylated
15 castor oil have been utilized as solubiljzers 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 5051402

20 The practical usefulness of cyclosporin would be
greatly enhanced if administration thereof could be
effective for example cyclosporins effectiveness in
the treatment of ocular symptoms of Behcets Syndrome
However if it is administered orally for the treat-

25 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
30 ing cyclosporin are applied directly to the eyes ir

ritation or clouding of visual field may result
This plus the difficulty in formulating cyclosporin
limits its use in formulations that would be useful
during keratoplasty as well in the treatment of

35 herpetic keratitis and spring catarrh
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Heretofore as for example in US Patent No
5051402 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

Conceptually the purpose of dissolving the

10 cyclosporin in an aqueous solvent system is to enable

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

15 body fluids

For direct use in the eye cyclosporin has been

formulated with number of pharmaceutically accept
able excipients for example animal oil vegetable

20 oil an appropriate organic or aqueous solvent an

artificial tear solution natural or synthetic poly
mer or an appropriate membrane

Specific examples of these pharmaceutically
25 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 liposornelike products or

silicone fluid among others

30

In summary great deal of effort has been ex
pended in order to prepare pharmaceutical composi
tion containing cyclosporin dissolved in an aqueous
medium or cyclosporin prepared as an oily solution

35 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

10 Another drawback of these formulations is that

they contain high concentration of oils and oils

exacerbate the symptoms of certain ocular surface

diseases such as dry eyes indicated by cyclosporin
Therefore these oiiy formulations may not be clini

15 cally acceptable Additionally these formulations

often suffer from physical instability due to cyclo
sporins propensity to undergo conformational change
and crystallize out The crystallization problem has

been noticed in formulations containing corn oil or
20 medium chain triglycerides Lastly these formula

tions often have low thermodynamic activity degree
of saturation of cyclosporin which leads to poorer
drug bioavailability

25 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
30 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

35 system which utilizes higher fatty acid glycerides but

in combination with polysorbate 80 which results in an

emulsion with high comfort level and low irritation
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potential suitable for delivery of medications to sen
sitive areas such as ocular tissues Further the

present invention provides pharmaceutical composi
tion and method for causing preferential absorption of

cyclosporin in the lacrimal gland That is for

given instillation of the composition into an eye
greater amount of absorption occurs in the lacrinial

gland for formulations made in accordance with the

present invention than heretofore utilized formula

10 tions

SUMMARY OF THE INVENTION

In accordance with the present invention non
15 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 higher fatty acid glycerol and polysorbate

20 80 More particularly the composition may comprise

cyclosporin and the higher fatty acid glyceride may

comprise castor oil

Preferably the weight ratio of the castor oil to

25 the polysorbate 80 is between about 0.3 to about 30

and weight ratio of the cyclosporin to castor oil is

below 0.16 More preferably the weight ratio of

castor oil to polysorbate 80 is between 0.5 and 12.5
and the weight ratio of cyclosporin to castor oil is

30 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
35 No crystallization of cyclosporin was noticed after

nine months at room temperature Moreover the

cyclosporin emulsion is formulated in such way that
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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
sporin in the lacrimal gland of the eye In this

manner the activity of the cyclosporin in restoring
lacrimal gland tearing is increased That is since

greater amount of cyclosporin is absorbed into the

10 lacrimal gland more of the cyclosporin is effective

in producing lacrimal gland tearing than heretofore

possible

BRIEF DESCRIPTION OF THE DRAWINGS

15

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
20 Figure is bar chart of conjunctival concen

tration of cyclosporin after single topical
instillation of various formulations in rabbit eye

Figure is bar chart of cornea concentration

of cyclosporin after single topical instillation
25 of various formulations in rabbit eye

Figure is bar chart of ciliary body concen
tration of cyclosporin after single topical
instillation of various formulations in rabbit eye
and

30 Figure is bar chart of lacrimal gland concen
tration of cyclosporin after single topical
instillation of various formulations in rabbit eye

DETAILED DESCRIPTION

35

As hereinabove noted cyclosporin is available as

mixture in which the principal ingredient is cyclo
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sporin with significant but smaller quantities of

other cyclosporins such as cyclosporin through

However as also hereinabove noted the present inven
tion may be applied to either pure cyclosporin or to

mixture of individual cyclosporins

The discovery on which the present invention is

founded relates to combination of higher fatty

acid glyceride and an emulsifier and dispersing agent
10 polysorbate 80 The selection of these components

could not have been anticipated on the basis of con
ventional thinking

For example although it is well known that

15 cyclosporin may be used in combination with castor

oil this combination is irritating to sensitive

tissues such as the eye Thus conventional teaching
in the art is away from formulation which utilizes

higher fatty acid glyceride such as castor oil and

20 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
25 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 high comfort level and low

irritation potential suitable for the delivery of

30 medication to sensitive areas such as ocular tissues

The present invention achieves stable solution

state of cyclosporin This stable solution state is

another important performance characteristic differ
35 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

In accordance with the present invention the

emulsions can be further stabilized using polyelec

trolyte or polyelectrolytes if more than one from

the family of crosslinked polyacrylates such as

carboiners and Pemulen

10 Pemulen is polymeric emulsifier having CTFA

name of Acrylates/clo-30 Alkyl Acrylate Cross-Polymer

and is discrived in th Carbomer 1342 monograph in

the USPXXII/NFXVII

15 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 conventional manner using sodium hydroxide
to near physiological pH level and while buffering

20 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

25 chemicals which are poorly soluble in water such as

indomethacin and steroids such as androgens predniso

lone prednisolone acetate fluorometholone and

dexamethasones may be emulsified with castor oil and

polysorbate 80 resulting in composition with similar

30 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

35 examples was supplied by Sandoz
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10

15

20

25

30

10

Example

Example

Example

Cyclosporin 0.40% 0.20% 0.20% 0.10% 0.05%

Castor oil 5.00% 5.00% 2.50% 1.25% 0.625%

Polysorbate 80 1.00% 1.00% 1.00% 1.00% 1.00%

Pemulen 0.05% 0.05% 0.05% 0.05% 0.05%

Glycerine 2.20% 2.20% 2.20% 2.20% 2.20%

NaOH qs qs qs qs qs

Purified water qs qs qs qs

pH 7.27.6 7.27.6 7.27.6 7.27.6 7.27.6

Castor oil 5.00% 2.50% 1.25% 0.625%

Polysorbate 80 1.00% 1.00% 1.00% 1.00%

Pemulen 0.05% 0.05% 0.05% 0.05%

Glycerine 2.20% 2.20% 2.20% 2.20%

NaOH gs gs qs qs

Purified water qs qs qs qs

pH 7.27.6 7.27.6 7.27.6 7.27.6

Castor oil 2.50%

Polysorbate 80 0.75%

Carbomer 1382 0.05%

Glycerine 2.20%

NaOH qs

Purified water qs

pH 7.27.6
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Example

The formulations set forth in Examples 14 were

made for treatment of keratoconjunctivitis sicca dry
eye syndrome with Examples and without the

15 active ingredient cyclosporiri utilized to determine

the toxicity of the emulsified components

The formulations in Examples 14 were applied to

rabbit eyes eight times day for seven days and were

20 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 lAiD was

25 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
30 Patent No 4839342

35

In addition no difference in toxicity was found

between formulations with cyclosporin Examples lAiD
and formulations without cyclosporin Examples 2-4

The formulations set forth in Examples 14 were

found to be physically stable upon long term storage

10

Castor oil 5.00%

Polysorbate 80 0.75%

Carbomer 98 0.05%

Glycerine 2.20%

NaOH gs

Purified water qs

pH 7.27.6
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With regard to formulations lA-iD 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

10 The following examples demonstrate the activity

of the composition in accordance with the present

invention for enhanced absorption of cyclosporin in

the lacrimal gland

15 Materials

The lot TRQ6553 was

prepared by Amersham International Buckinghamshire

England with radiochemical purity of -98% by
20 reversed phase HPLC and specific activity of 2.6

Ci/rnmol 2.16 mCi/mg The 3H-label is metabolic

ally stable position as shown by the asterisk The

radiolabeled CsA was supplied as an ethanol solution

mCi/mi All organic solvents used in the

25 procedures described in this study were HPLC grade
all other chemicals and reagents were analytical grade

unless otherwise noted

The compositions of the six formulations tested

30 are listed in Table
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TABLE

Castor Miglyol
Castor Oilin Aqueous Oilin- Polyoxyl Polyoxyl

Ingredients Oil Water cyclo Water 40
40 with

dextrin EdetateEmulsion Emulsion

CyclosporinA 0.20 0.20 0.10 0.20 0.05 0.05

Cyclodextrin 14

Castor Oil 99.8 1.25

Miglyol Oil 20

Pluronic L121P123 0.75

Tween 80 1.00

Glycerin 2.20 2.20

Pemulen TR-2 0.05

Carbopol 981 0.05

Polyoxyl 40
20 20Stearate_mg

HPMC 0.3 0.3

Butylated
0.001 0.001Hydroxytoluene

Ethanol9200 proof 0.1

Sodium Chloride 0.73 0.73

Sodium
0.2 0.2Monophosphate

Disodium Edetate 0.1

Water QS QS QS QS QS

BatchSize lg 5g lg 5g lg ig

The radiolabeled formulations were formulated to

ensure that the radioactivity was homogeneous

throughout the vehicle The expected radioactivity
concentrations of the radiolabeled drug formulations

were 12 mCi/mi The expected specific activity of

radiolabeled cyclosporin CsA formulations was 0.5-

mCi/mg All test articles were stored at ambient

temperature
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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 CsA dosing solutions

93% before dosing The radioactive concentrations

of the test formulations were quantified by liquid

scintillation counting LSC

10 Chromatographic Conditions

Pump Beckman Model 126 Beckman
Instruments San Ramon CA

15 Mobile phase Acetonitrile 0.03% H3P04 in water
pH 6535 v/v

Flow rate 1.0 mi/mm

20 Column Supercosil C8 7.5 cm 4.6 mm
um Supelco Beilefonte PA

Superguard LC-8 Supelco
Column heater Biorad Richmond
CA at 6070C

25

Injector WISP 712B Waters Associates
Milford MA

14c detector Radio Isotope 171 Detector
30 Beckman Instruments

Scintiliant Ready Flow III Beckman
Instruments Flow Rate of

mi/mm
35

UV detector Model 166 Beckman Instruments
202 nm

Data processor Beckman System Gold Beckman
40 Instruments

Run Time 15 mm

Retention Time mm cyciosporin
45
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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

humiditycontrolled rooms Food and tap water were

provided ad libitum Fifty-eight rabbits 2-3 kg
were selected from the colony to minimize bias They

were individually identified by ear tags and appeared

10 to be healthy

Dosing

The animals were divided into six groups of nine

15 rabbits each group was treated with one of the six

CsA formulations During dosing the lower eyelid of

each rabbit was gently pulled away from the eye and

35 of the formulation were administered in the

lower conjunctival culdesac of each eye After

20 dosing the upper and lower eyelid were handheld

closed for seconds and released The animals were
observed visually for any signs of tearing or ocular

discomfort

25 Sampling

Tissues were collected at 20mm 6hr and

24-hr post-dose for each group Three rabbits six
eyes were used at each time point At the specific

30 sampling times the animals were euthanized by an

intravenous injection of 0.5-1 ml Eutha6 Western

Supply Co Arcadia California via marginal ear

vein Each eye was then rinsed with normal saline

The aqueous humor 200 L1 was removed by means of

35 0.5 ml tuberculin syringe The orbital lacrimal gland

400 mg upper and lower bulbar conjunctivae 50 ing

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 /.Ll was

counted directly in 10 ml of Ready-Solv HP by LSC
10 Tissue and blood samples were weighed into combustion

cones prior to combustion in Model 307 Packard

Tissue Oxuduzer Packard Co Downers Grove

Illinois After combustion of the tissue samples

H2O was trapped in the Monophase-S solution Packard
15 and the radioactivity of the samples was determined by

LSC in Beckman Model 1801 or 3801 scintillation

counter Beckman Instruments San Ramon California

Data Analyses

20

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

25 converted to ng equivalents eq of C5A/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

30 significant unless the dpm was greater than twice that

of background bblanks

Comparisons of tissue drug concentrations at each

time point for the formulations were determined by
35 one-factor ANOVA All statistical comparisons were

made using StatView@ version 1.03 Abacus Concepts

Inc Berkeley California the Fisher and Scheffe
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tests were used to determine significant differences

between formulations at the 95% level 0.05 The

rejection criteria for excluding any outlier data was

based on standard outlier tests No more than one

outlier was eliminated from any data set

Results and Discussion

The radioactivity concentrations in ocular

10 tissues at 20 minutes hours and 24 hours after

single topical application of various formulations are

depicted in Figures 14 In general the concentra
tions in the ocular tissues were greatest at the earl
iest time point of 20 minutes as reported in previous

15 single dose studies 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
traocular absorption of CsA consistent with the low

20 CsA corneal permeability of -1.0 1o6 cm/sec
The decline of radioactivity concentrations from the

cornea was slower than those from the conjunctiva
lacrimal gland and aqueous humor The observed blood

radioactivity concentrations ng-eq/ml were much
25 lower than trough plasma CsA concentrations of

80250 ng/inl observed after oral dosing to humans

The dependence of CsA corneal and conjunctival

penetration on the formulation was interpreted in

30 terms of CsA concentration in formulation and the

release rate of CsA from formulation into tear film
The aqueous formulations demonstrated greater

propensity to release CsA for diffusion across the

surface tissue epithelia The 0.2% straight castor

35 oil was formulated below the CsA solubility and

therefore the release rate could be hampered by the

less than maximal CsA thermodynamic activity
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The ocular surface tissues contained 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 lacrixnal

gland cornea and conjunctiva The castor oil emul
10 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
15 and the surface tissues are different

Although there has been hereinabove described

particular pharmaceutical composition in the form of

nonirritating emulsion for the purpose of illustrat
20 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

25 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

composition comprising nonirritating

emulsion of at least one cyclosporin in admixture with

higher fatty acid glyceride polysorbate 80 and an

emulsionstabilizing amount of Pemulen in water

suitable for topical application to ocular tissue

The pharmaceutical composition according to

claim wherein the cyclosporin comprises cyclosporin

The pharmaceutical composition according to

claim wherein the weight ratio of the higher fatty
acid glyceride to the polysorbate 80 is between about

0.3 and about 30

The pharmaceutical composition according to

claim wherein the higher fatty acid glyceride com
prises castor oil and the weight ratio of cyclosporin
to castor oil is below about 0.16

pharmaceutical composition comprising

nonirritating emulsion of at least one cyclosporin in

admixture with castor oil and polysorbate 80 in water

suitable for topical application to ocular tissue

The pharmaceutical composition according to

claim wherein the cyclosporin comprises cyclosporin

The pharmaceutical composition according to

claim wherein the weight ratio of castor oil to the

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

claim wherein the weight ratio of cyclosporin to

castor oil is below about 0.16

The composition according to claim wherein

the higher fatty acid glyceride and polysorbate 80 are

present in amounts sufficient to prevent crystalliza
tion of cyclosporin for period of up to about nine

months

10 stable nonirritating ophthalmic corrtposi

tion comprising cyclosporin in admixture with an

emulsifying amount of higher fatty acid glyceride

and polysorbate 80

11 pharmaceutical emulsion comprising

cyclosporin castor oil Pemu1en glyceride and

water in amounts sufficient to prevent crystallization

of cyclosporin for 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 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

present in an amount of about 1.0% by weight the

Pelnulen is present in an amount of about 0.05% by

weight and the glyceride is present in an amount of

about 2.2% by weight

13 pharmaceutical emulsion consisting of

between about 0.05% and about 0.40% by weight cyclo
sporin between about 0.625% and about 5.0% by

weight castor oil about 1.0% by weight polysorbate

80 about 0.05% by weight Peinulen and about 2.2%

FAMY CARE - EXHIBIT 1004-0526

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



W095/31211 PCT/US95/06302

21

by weight glycerine in water with pH of between

about 7.2 and 7.6 suitable for topical application to

ocular tissue

14 pharmaceutical composition suitable for

instillation into an eye said pharmaceutical

composition comprising nonirritating emulsion of at

least one cyclosporin and castor oil in an amount

causing enhanced lacriinal gland absorption

15 The pharmaceutical composition according to

claim 14 wherein the cyclosporin comprises cyclosporin

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 emulsionstabilizing
amount of Pernulen 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

Pemulen 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 and glycerin in an amount of

about 2.20% by weight

20 pharmaceutical composition suitable for

instillation into an eye said pharmaceutical
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22

composition comprising nonirritating admixture of at

least one cyclosporin and castor oil in an amount

causing enhanced lacrimal gland absorption

21 The pharmaceutical composition according to

claim 20 wherein the cyclosporin comprises cyclosporin

22 method of causing enhanced absorption of

cyclosporin in the lacrimal gland of an eye said

method comprising the steps of
admixing cyclosporin 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 castor oil and water

24 method of causing enhanced absorption of

cyclosporin in the lacrimal gland of an eye said

method comprising the steps of
forming an emulsion of cyclosporin

castor oil Pemulen and water and

instilling the emulsion into the eye

25 The method according to claim 24 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 Pemulen is present in

an amount of about 0.05% by weight

26 The method according to claim 24 wherein the

emulsion further comprises Tween 80 in an amount of

about 1.0% by weight and glycerin in an amount of

about 2.20% by weight
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WO 00/00179 PCTIKR99/00341

SOLID DISPERSED PREPARATION OF POORLY WATER-SOLUBLE DRUG

CONTAINING OIL FATTY ACID OR MIXTURES THEREOF

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to solid dispersed

preparation for poorly water-soluble drugs or biologically

active substances More particularly this invention

10 relates to solid dispersed preparation which allows

poorly watersoluble drugs to be increased in the uptake

efficiency in the gastrointestinal track and is convenient

to make in pharmaceutical formulation

15 Description of the Prior Art

goodmany drugs poorly dissolve in water When being

administered to body these poorly watersoluble drugs

have so low solubility and releasing rate in digestive

juices as to retard their absorption resulting the

20 bioavailability decreased In order to solve this problem

various preparation methods were developed with the aim of

solubilizing these poorly water-soluble drugs and

increasing their releasing rates For instance there

have been reported many methods for improving the

25 bioavailability of drugs including micronization

formation of micelles by use of surfactant solvent

deposition utilization of dry elixirs coprecipitation

FAMY CARE - EXHIBIT 1004-0535

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 00/00179 PCT/KR99/00341

by use of inert watersoluble carriers solid-dispersion

and formation of inclusion complexes using cyclodextrins

In conducting these methods however the drugs to be

administered do not showa constant increase in solubility

Thus they are problematic in terms of preparation

commercialization and efficiency

For the poorly watersoluble drugs which are also

poor in internal uptake there have been made attempts to

enhance their bioavailability upon administration

10 However the dosage forms developed thus far are of

semi-solid or liquid form giving disadvantages in

pharmaceutics especially in formulating molding and

processing

15 SUMMARY OF THE INVENTION

We the inventors made the intensive and thorough

research on the formulation of poorly watersoluble drugs

to improve the bioavailability of the drugs upon

20 administration As result we found that the dispersion or

solution of the poorly water-soluble drugs in oils fatty

acids or mixtures thereof followed by mixing with

water-soluble polymer matrix allowed the drugs to

efficiently release in the gastro-intestinal tract and the

25 mixture can be formed into solid form

Therefore it is an object of the present invention to

provide solid dispersed preparation which improves the
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bioavaiiability of poorly water-soluble drugs by enhancing

the release of the drugs in the gastro-intestinal tract

It is another object of the present invention to

provide solid dispersed preparation which can be prepared

by simple and convenient process with an economical

benefit

According to the present invention solid dispersed

preparation for poorly watersoluble drugs is prepared by

dissolving or dispersing the drugs in an oil fatty acid

10 or mixture thereof mixing the solution or dispersion in

watersoluble polyol matrix and drying the mixture

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig is graph in which 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 commercially available preparation Neoral closed

20 lozenge

Fig is graph in which the plasma concentration of

aceclofenac is plotted against the times after orally

administrating aceclofenac powder closed circle and the

solid dispersed preparation of the present invention open

25 circle oleic acid 5% to rats

Fig is graph in which the plasma concentration of

cyclosporine is plotted against the times after
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administrating the solid dispersed preparation of the

present invention closed circle capsule containing 100mg

of the preparation and commercially available

preparation open circle Airtal capsule 100 mg to bealgle

dogs

Fig is graph in which the plasma concentration of

aceclofenac is plotted against the times after orally

administrating the solid dispersed preparation of the

present invention closedcircle capsule containing 100mg

10 of the preparation and commercially available

preparation open circle Airtal capsule 100 mg to humans

and

Fig is 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

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 solid dispersed preparation for poorly water

soluble drugs which is prepared by dispersing or

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

watersoluble 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 of the solid dispersed powders

comprises the following steps Dissolving or dispersing the

poorly watersoluble drugs in an oil fatty acid or the

mixture thereof mixing with the watersoluble polymer

10 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 dispersing the poorly water-soluble drugs in

15 an oil fatty acid or the mixture thereof mixing with the

watersoluble polymer matrix spraying onto

pharmaceutically acceptable nucleus resulting the

granules In preferred embodiment the pharmaceutically

acceptable nucleus may be sugar sphere

20 The solid dispersed powdery preparation or the solid

dispersed granular preparation of this invention can be

formulated into the pharmaceutically acceptable medicines

for internal use such as powders granules tablets and

capsules

25 Hereinafter the word solid dispersed preparation

means solid dispersed powdery preparation solid

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 form of an emulsion or

microemulsion inclusive of itself When dispersing or

dissolving poorly water-soluble drugs in the oil fatty

acid or mixture thereof surfactant may be added together

Further the water-soluble polymer matrix may be used

alone or in combination with another watersoluble matrix

Illustrative examples of the oil that can be used in

the preparation of the present invention include lipid

10 additives such as a-bisabolol stearyl glycerrhetinate

salicylic acid tocopheryl acetate mixture of water

alcohol and Perilla extract sodium hyaluronate

panthenol propylene glycol and applePirus Malus

propylene glycol and pineapple ivy Hedera halix extract

15 and l3B.G peach Prumspersica leaf extract hydrolyzed

soy flour wheat Triticum Vulgare protein birch Betuia

alba extract and 13-B.G burdock Arctium majusextract

and l3B.G liposomes phosphatidylcholines esters such

as glyceryl stearate captylic/capric triglyceride cetyl

20 octanolate isopropyl myristate 2ethylene isopelagonate

diC1213 alkyl malate ceteatyl octanoate butylene

glycol dicaptylate/dicaprate isononyl isostearate

isostearyl isostearate cococaptylate/caprate cetyl

octanoate octyldodecyl myristate cetyl esters 010-30

25 cholesterol/lanosterO- ester hydrogenated castor oil

monoglycerides diglycerides and triglycerides

hydrocarbons such as beeswax canauba wax suctose
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distearate PEG8 beeswax and candelilla euphorbia

cerifera wax mineral oils such as ceresin and ozokerite

vegetable oils such as macadamia ternifolia nut oil

hydrogenated hierucic acid rape seed oil olive oil

jojoba oil hybridsunflower Helian thus annuus oil neen

meiia 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

10 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

15 preferable is to use oleic acid linoleic acid or

isopropyl myristate

As the water-soluble matrix polyethylene glycol

PEG carbowax or polyvinyl pyrrolidone PVP is available

Aforementioned watersoluble matrix may be used in

20 combination with other matrixces examples of which include

watersoluble matrices such as gelatin gum carbohydrates

celluloses polyvinyl alcohol polyacrylic acid inorganic

compounds and mixtures thereof and enteric matrices such

as hydroxypropylmethylcellUlose acetyl succinate HPMCAS

25 cellulose acetate phthalate shellac zein polyvinyl

acetate phthalate Eudragit Ll00 Eudragit S100 sodium

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 surfactant may be added which is selected from

the group comprising glyceryl stearate polysorbate 60

polysorbate 80 sorbitantrioleate sorbitan sesquioleate

sorbitanstearate PEG-20glycerylisostearate ceteth-25

PEG-60 hydrogenated castor oil nonoxynoll5 PEG6

decyltetradeceth20 dime thicone copolyol glyceryl

diisostearate ceteth24 cetearyl alcohol

10 polyoxylethylene nonyphenyl ether PEG-40 hydrogenated

castor oil cetyl dimethicone copolyol polyglyceryl-3--

methylgiucose distearate PEG100 stearate sorbitan

isostearate sodium lauryl glutamate disodium

cocoamphodiacetate lauric acid diethanolamide coconut

15 fatty acid diethanolamide NN-bis-2-hydroxy ethyl

cocomide and cocoamidopropyl betain

The solid dispersed preparation of the present

invention can be applied for all the poorly water-soluble

drugs andpreferably for ketoconazole itraconazole and its

20 derivatives cyclosporine cisapride acetaminophen

aspirin acetylsalicylic acid indomethacin naproxen

warfarin papaverine thiabendazole miconazole

cinnarizine doxorubicin omeprazole cholecalciferol

meiphalan nifedipine digoxin benzoic acid tryptophan

25 tyrosine phenylalanine aztreonam ibuprofen

phenoxymethylpeflicillifl thalidomide methyltestosterone

prochiorperazine hydrocortisone dideoxypurine
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nucleoside vitamin sulfonamide sulfonylurea

aminobenzoic acid melatonin benzylpenicillin

chlorambucil diazepin digitoxin hydrocortisone

butyrate metronidazole berizoate tolbutamide

prostaglandin E1PGE1 fludrocortisone griseofulvin

miconazole nitrate leukotriene B1 antagonist

propranolol thephylline flubiprofen sodium benzoate

benzoic acid riboflavin benzodiazepine phenobardital

glyburide sulfadiazine sulfaethylthiadiazole sodium

10 diclofenac aceclofenac phyniroin

hioridazinehydrochioride bropirimine

hydrochiorothiazide fluconazole acyclovir bucillamine

ciprofluoxacin acetyl-L-carnitine baclofen sodium

alendronate lovocarnitine nimodipine or nimodifine

15 atenolol provastatin sodium lovastatin isotretinoin

etidronate disodium doxifluridine fosfomycin calcium

sotepine epinastine hydrochloride carvedilol

epinastine hydrochloride carvedilol fosinopril

trandolapril etretinate cap metergoline

20 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

25 an advantage in that the solid dispersed preparation can

be prepared with ease and show high efficiency in absorption

and release
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First poorly water-soluble medicine is

homogeneously mixed and dispersed in an oil fatty acid or

their mixture and added in watersoluble polymer matrices

molten at roomtemperature or about 6080C after which the

resultingmixture is cooled rapidly to room temperature and

dried in an oven for 12 hours or more The dried pellet is

powdered in mortar and passed through sieve to give

powder which is uniform in particle size As

aforementioned when the drug is dispersed or dissolved in

10 the oil fatty acid or their mixture the oil fatty acid or

their mixture may be emulsified or microemulsified In

this case surfactant may be added to the solution

Alternatively after the homogeneous dispersion of

the poorly water-soluble drug is added in the water-soluble

15 polymer matrix molten at about 6080 it may be sprayed

to pharmaceutically acceptable nucleus to give granule

As consequence of an examination which was made on

the solubility of the solid dispersed preparation in

distilled water artificial intestinal juice and

20 artificial gastric juice the solubility of the solid

dispersed preparation is found to be better than those of

poorly watersoluble drugs themselves Particularly

great advance can be brought into the solubility of poorly

watersoluble drugs when they are incorporated into solid

25 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

eluted in artificial gastric juice and artificial

intestinal juice show that the solid dispersed

preparations of the present invention are superior to the

poorly watersoluble drugs themselves in releasing rate

significant improvement in releasing rate is observed

when solid dispersed preparation containing oleic acid or

microemulsified oleic acid is used In the artificial

intestinal juice severer condition in which for drugs to

10 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

15 gastro-intestinal tract the superiority of the solid

dispersed preparation according to the present invention is

also demonstrated Even when only watersoluble matrix

is used the uptake efficiency of the drugs is minutely

increased In particular the uptake efficiency of drugs

20 in the gastro-intestinal tract is remarkably improved when

they are incorporated in solid dispersed preparation

using oleic acidcontaining microemulsions

In addition comparison of the plasma concentration of

target drug molecule after oral administration between the

25 solid dispersed preparation and conventional preparations

is helpful in understanding the present invention As

result similar levels are observed suggesting that the

11
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solid dispersed preparation of the present invention can

substitute for conventional preparations when account is

taken of pharmaceutical aspects

Abetter understanding of the present invention may be

obtained in light of the following examples which are set

forthtoillustrate butarenottobeconstruedtolimitthe

present invention

Following are the compositions of emulsions and

microemulsions used in Examples

10

EMULSIONS

PREPARATION EXAMPLE

15 Waxes Composition

KALCHOL 6870 1.800

EMERSOL 132 1.000

Multi-Wax W445 1.700

20 Emulsifiers

ATLAS G144 1.800

ATLAS G610 1.900

ATMOS 370 0.800

KN105 2.000

25

Oils

CRODALAN SWL 1.500

12
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LEXOL GT 865 4.000

NIKKOL dO 4.000

SEPERIOR JOJOBA OIL 1.000

SF 1202 0.200

KF96100CS 0.300

DRAKEOL 5.000

Squalane 2.000

dla-Tocopheryl Acetate 0.100

POLYOLPERPOLYMER-2 0.200

Aqueous Phase

DIWATER 60.852

glycerin 2.000

P.G 7.000

NATURAL EXT.AP 0.500

LUBRAGEL CG 0.200

Carbopo 1940 0.100

KELTROL 0.020

NaOH 0.028

KALCHOL 6870

EMERSOL 132

Multiwax W-44.5

10

15

20

25

Waxes

PREPARATION EXAMPLE II

1.800

1.000

1.700

13
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Emulsi fiers

RHEODOL AO-15 0.800

RHEODOL MS-162 2.000

RHEODOL TWS120 1.900

KM105 2.000

Oils

CRODALAN SWL 1.500

LEXOL GT 865 5.000

10 NIKKOL dO 2.500

Macadamia ternifolia nut oil 1.000

SF 1202 0.300

KF961000S 0.300

DRAKEOL 7.000

Squalane 0.500

dlaTocopheryl Acetate 0.100

POLYOLPERPOLYMER-2 100

Aqueous phase

20 DIWATER 61.780

glycerin 2.000

1.3B.G 6.000

NATURAL EXT.AP 0.300

LUBRAGEL CG 0.200

Carbopol 940 0.100

KELTROL 0.020

TEA 0.100

15

25

14
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PREPARATION EXAMPLE III

Waxes

KALCHOL 6870 0.500

EMERSOL 132 0.500

Beeswax 0.400

EmulsifierS

ATLAS G114 2.200

ATLAS G610 0.800

ATMOS 370 0.800

KM105 0.700

Oils

CRODALAN SWL 0.500

LEXOL GT 865 3.000

NINKOL ClO 3.000

SUPERIOR JOJOGA OIL 0.500

SR 1202 0.200

KF96100CS 0.100

DRAKEOL 3.000

Squalane 0.500

dla-Tocopheryl Acetate 0.100

POLYOLPERPOLYMER2 0.200

Aqueous phase

DI-WATER

10

15

20

25

74.146

15
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P.G

NTT0RJtL EXT.AP

LUBRPGEL CG

Carbopol 940

KELTROL

Na OH

2.000

6.000

0.500

0.200

0.100

0.020

0.0336

PREPARATION EXAMPLE IV

Emu si

RHEODOL AO-15

RHEODOL MS-165

RHEODOL TW-S120

KM -105

Oils

0.500

3.000

CRODALAN SWL

LEXOL GT 865

NIKKOL 010 2.000

Macadamia ternifolia nut oil 1.000

SF 1202 0.400

Glycerin

Waxes

KALCHOL 6870

EMERSOL 132

Multi-Wax W-445

10

15

20

25

0.400

0.500

0.400

0.800

2.200

0.800

0.600

16
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20 Waxes

DRAEKEOL

dl-a-tocopheryl acetate

POLYOLPERPOLYMER-2

73.480

2.000

6.000

0.300

0.200

0.100

0.020

0.100

Cetyl Alcohol

EmulsifierS

NIKKOL HCO-60

RHEODOL TW-0120

Cremophor EL

3.000

Squalane

.500

0.500

0.100

0.100

10

15

Aqueous phase

DI-WATER

glycerin

3-B.G

NATURAL EXT.AP

LUBRAGEL CG

Cabopol

KELTROL

TEA

MICROEMJLSIONS

PREPAR.TION EXAMPLE

5.000

5.000

20.000

17
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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

10

Emulsifiers

NIKKOL HCO-60 5.000

RHEODOL TW-0120 5.000

Cremophor EL 5.000

15

Oils

I.P.M 5.000

Lanolin oil 5.000

CAPTEX 5.000

20

Aqueous phase

DI-WATER 50.000

PREPAR1TION EXAMPLE VII

25

Surf actant

LABRASOL 15.000

18
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Surfactant Aid

Polyglyceryl oleate 5.000

PLURL OLEIQUE 5.000

Oil phase

LABRAFIL M1994CS 4.500

SubSolvent

10 Transcutol 5.000

Aqueous phase

Phosphate bufferpH 64.500

15 PREPARATION EXAMPLE VIII

Oil phase

GELUCIRE 44/14 11.429

GELUCIRE 48/09 11.429

20 Surfactant

LABRAFAC CM 10 10.714

Surfactant Aid

LAUROGLYCOL 7.143

25 Transcutol 59.285

PREPARATION EXAMPLE IX

19
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Oleic Acid

20

57050

4000

1000

5000

5000

5000

0.500

0.500

3750

2500

1200

4500

6250

Aqueous Phase

water Buffer

Physiological Saline Solution

Glucose

Propylene Glycol PEG 300400

Glycerol

Oil Phase

10 Fatty Acid Esters

Modified Vegetable Oil

Silicon Oil

Surfactant Aid

15 Long Chain Alcohol

Glycol Derivative

Propylene Glycol Derivative

Polyglycerol Derivative

20 Surfactant

Nonionic Surfactant

25 Oil Phase

10 000

PREPARATION EXAMPLE
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Sur factant

Tween 80 12500

Surfactant Aid

Transcutol 8750

Aqueous Phase

Water 72500

10 PREPARATION EXAMPLE XI

Oil Phase

Captex 5000

15 Surfactant

Cremophor 12500

Surfactant Aid

Transcutol 6250

20

Aqueous Phase

Water 76250

COMPARATIVE EXAMPLE

25

After being melted at about 70 90 of PEG 6000 was

added with 10 of ketoconazole cooled rapidly to room

21
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temperature and dried in an oven for 12 hours or more

The dried solid dispersed preparation was milled in

mortar and passed through sieve to give powder which was

uniform in particle size

EXAMPLE

In of oleic acid were homogeneously mixed and

dispersed 10 of ketoconazole which was then added into

10 85 of PEG 6000 which was molten at about 70C 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 mortar and passed through sieve to give powder

which was uniform in particular size

15

EXAMPLE II

In of oleic acid and of Tween 80 were

homogeneously mixed and dispersed 10 of ketoconazole

20 which was then added in 80 of PEG 6000 which was molten

at about 70 Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

25 EXAMPLE III

In of isopropyl myristate was homogeneously mixed

22
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and dispersed 10 gof ketoconazole which Was then added in

80 of PEG 6000 which was molten at about 70 Using this

mixture dispersed powdery preparation was obtained in

the same procedure as in Example

EXAMPLE IV

In of liquid paraffin was homogeneously mixed and

dispersed 10 of ketoconazole which was then added in 80

10 of PEG 6000 which was molten at about 70 00 Using this

mixture dispersed powdery preparation was obtained in

the same procedure as in Example

EXAMPLE

15

In of cremophor was homogeneously

dispersed 10 of ketoconazole which was then

of PEG 6000 which was molten at about 70

mixture dispersed powdery preparation was

20 the same procedure as in Example

EXAMPLE VI

mixed and

added in 80

Using this

obtained in

In of cremophor and of Tween 80 was homogeneously

25 mixed and dispersed 10 of ketoconazole which was then

added in 80 of PEG 6000 which was molten at about 70 00

Using this mixture dispersed powdery preparation was

23
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obtained in the same procedure as in Example

EXAMPLE VII

In of isopropyl myristate and of Tween 80 was

homogeneously mixed and dispersed 10 of ketoconazole

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

at about 70 Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

10

EXAMPLE VIII

In of liquid paraffin and of Tween 80 was

15 homogeneously mixed and dispersed 10 of ketoconazole

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

at about 70 C. Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

20

EXAMPLE IX

In microemulsion containing of cremophor of

oleic acid 35 of alcohol and of transcutol was

25 homogeneouslydissOlVedaflddiSperSed 10 gof ketoconazole

followedbyeVapOratingthealCohOl The solid residue was

then added in 43 of PEG 6000 molten at about 70 00

24
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Using this mixture dispersed powdery preparation was

obtained in the same procedure as in Example

EXAMPLE

In microemulsion containing of cremophor of

oleic acid and of transcutol was dissolved 10 of

ketoconazole which was then dispersed in 35 of distilled

water followed by evaporating the distilled water in an

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

at about 70 Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

is EXAMPLE XI

In of oleic acid was homogeneously mixed and

dispersed 10 of ketoconazole 40 of

hydroxypropyJrflethYlcellUlOSe an enteric matrix was added

20 in 40 of PEG 6000 molten at 70 Using the mixture of

the above two solutions dispersed powdery preparation

was obtained in the same procedure as in Example

EXAMPLE XII

25

In of oleic acid was homogeneously mixed and

dispersedlO of itraconazole which was then added in 80

25
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of PEG 6000 which was molten at 70 Using this mixture

dispersed powdery preparation was obtained in the same

procedure as in Example

EXAMPLE XIII

In of oleic acid was homogeneously mixed and

dispersed 10 of itraconazole 40 of

hydroxypropylmethylcellUloSe an enteric matrix was added

10 in 40 of PEG 6000 which was molten at 70 Using the

mixture of the above two solutions dispersed powdery

preparation was obtained in the same procedure as in Example

15 EXAMPLE XIV

In of oleic acid was homogeneously mixed and

dispersed 10 of an itraconazole derivative DongA

Pharmacy Co Ltd Korea which was then added in 80

20 of PEG 6000 which was molten at 70 Using this mixture

dispersed powdery preparation was obtained in the same

procedure as in Example

EXAMPLE XV

25

In of oleic acid was homogeneously mixed and

dispersed 10 of cyclosporine which was then added in 80

26
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of PEG 6000 which was molten at 70 Using this mixture

dispersed powdery preparation was obtained in the same

procedure as in Example

EXAMPLE XVI

In of oleic acid was homogeneously mixed and

dispersed 10 of cyclosporine 40 of

hydroxypropylmethYlCellUlOSe an enteric matrix was added

10 in 40 of PEG 6000 which was molten at 70 Using the

mixture of the above two solutions dispersed powdery

preparation was obtained in the same procedure as in Example

15 EXAMPLE XVII

In of oleic acid was homogeneously mixed and

dispersed 10 of cisapride which was then added in 80

of PEG 6000 which was molten at 70 Using this mixture

20 dispersed powdery preparation was obtained in the same

procedure as in Example

EXAMPLE XVIII

25 In of oleic acid and of Tween 80 was

homogeneously mixed and dispersed 10 of cisapride which

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

27
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Using this mixture dispersed powdery preparation

was obtained in the same procedure as in Example

EXAMPLE XIX

In microemulsion containing 10 of cremophor

of oleic acid and of transcutol was homogeneously

dissolved and dispersed 10 of itraconazole followed by

evaporating the alcohol in an oven The solid residue was

10 then added in 43 of PEG 6000 which was molten at about 70

00 Using this mixture dispersed powdery preparation

was obtained in the same procedure as in Example

EXAMPLE XX

15

In microemulsion containing 10 of crernophor

of captex and of transcutol was homogeneously dissolved

and dispersed 10 of cyclosporine followed by evaporating

the alcohol in an oven The solid residue was then added

20 in 43 of PEG 6000 which was molten at about 70 Using

this mixture dispersed powdery preparation was obtained

in the same procedure as in Example

EXAMPLE XXI

25

In microemulsion containing 10 of cremophor

of oleic acid and of transcutol was homogeneously

28
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dissolved and dispersed 10 of cisapride followed by

evaporating the alcohol in an oven The solid residue was

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

Using this mixture dispersed powdery preparation

was obtained in the same procedure as in Example

EXAMPLE XXII

In of oleic acid was homogeneously mixed and

10 dispersed 10 of ketoconazole which was then added in 80

of molten PVP Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

15 EXAMPLE XXIII

In microemulsion containing of oleic acid was

homogeneously mixed and dispersed 10 of ketoconazole

which was then added in 80 of molten PVF Using this

20 mixture dispersed powdery preparation was obtained in

the same procedure as in Example

COMPARATIVE EXAMPLE II

25 After being melted at about 70 00 2.5 of molten PEG

6000 was added with 1.75 of aceclofenac cooled rapidly to

room temperature and dried in freezedrier for 24 hours or

29
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more The dried solid dispersed preparation was finely

milled in grinder and passed through sieve to give

powder which was uniform in particle size

EXAMPLE XXIV

In 0.25 of oleic acid and 0.50 of Tween 80 was

homogeneously mixed and dispersed 1.75 of aceclofenac

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

10 was molten at about 75 After being cooled rapidly to

room temperature

And dried in freezedrier for 24 hours or more the dried

solid dispersed preparation was finely milled in grinder

and passed through sieve to give powder which was uniform

15 in particle size

EXAMPLE XXV

In 0.25 of cemophor and 0.50 of Tween 80 was

20 homogeneously mixed and dispersed 1.75 of aceclofenac

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

at about 75 Using this mixture dispersed powdery

preparation was obtained in the same procedure as in Example

XXIV

25

EXAMPLE XXVI

30
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In 0.25 of labrasol and 0.50 of Tween 80 was

homogeneously mixed and dispersed 1.75 of aceclofenac

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

75 Using this mixture dispersed powdery preparation

was obtained in the same procedure as in Example XXIV

EXM4PLE XXVII

In 0.25 of transcutol and 0.50 of Tween 80 was

10 homogeneously mixed and dispersed 1.75 of aceclofenac

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

75 00 Using this mixture dispersed powdery preparation

was obtained in the same procedure as in Example XXIV

15 EXAMPLE XXVIII

mixture of lOg of aceclofenac 2.5 of oleic acid

2.5 of Tween 80 of talc and 10 of PEG 6000 was heated

at about 80 00 and homogeneously dispersed in 150 ml of an

20 alcohol With the aid of fluid bedcoating machine

nozzle 0.8 mm the resulting solution was sprayed at

rate of mi/mm onto 35 of sugar spheres to give solid

dispersed granule

25 EXAMPLE XXIX

lOg of aceclofenac 2.5 of oleic acid 2.5 of Tween
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80 of talc 25 of Eudragit Rhompharm Germany RS3OD

and 25 of Eudragit L300 were homogeneously mixed With

the aid of fluid bed-coating machine nozzle 0.8 mm the

resulting solution was sprayed at rate of mI/mm onto 35

of the sugar spheres prepared in Example XXVIII

EXAMPLE XXX

10 of aceclofenac 2.5 of oleic acid 2.5 of Tween

10 80 of talc and 50 of Eudragit RS3OD were homogeneously

mixed With the aid of fluid bed-coatingmachine nozzle

0.8 mm the resulting mixture was sprayed at rate of

mi/mm onto the sugar spheres prepared in Example XXVIII

15 EXAMPLE XXXI

mixture of 2.5 of cisapride 2.5 of oleic acid

2.5 of Tween 80 of talc and 23 of PEG 6000 was heated

at about 80 00 and added with 150m1 of mixture of acetone

20 and wateracetoneWater 11 With the aid of fluid

bed-coating machine nozzle 0.8mm the resulting mixture

was sprayed at rate of mi/mm onto 100 of sugar spheres

EXAMPLE XXXII

25

2.5 of cisapride 2.5 of oleic acid 2.5 of Tween

80 of talc 25 of Eudragit RS3OD and 25 of Eudragit
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L3ODwerOhOmOgefleOUSlYmiXediSOffhof 0ne Withthe

aid of fluid bed-coating machine nozzle 0.8 the

resulting mixture was sprayed at rate of mi/mm onto 70

of the sugar spheres prepared in Example XXXI

EXAMPLE XXXI

Aceclofenac lactose starch and talc were mixed to

give tablet in accordance with the established method

10 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 fluid bed-

coating machine nozzle the resulting mixture was

sprayed at rate of 4m1/min onto the said tablets to obtain

15 solid dispersed tablet

EXAMPLE XXXIV

Cisapride lactose starch and talc were mixed to give

20 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

mixed With the aid of fluid bed-coating machine

nozzle 0.8mm the resulting mixture was sprayed at rate

25 of 4ml/min onto the said tablets to obtain solid dispersed

tablet

33
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EXPERIMENT The Drug Solubility of Solid Dispersed

Preparation In Water and Artificial Intestinal Juice

In this experiment the solubility of poorly water-

soluble drugs in water and artificial intestinal juice was

investigated for the solid preparations obtained in

Comparative Example and Examples In this regard

suspensions of of the solid dispersion preparations of

this invention inwaterorartificial intestinal juicewere

10 filtrated through 0.2 tm filter 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

15 TABLE

Solubility of Ketoconazole in distilled water and

artificial intestinal juice

Solubility .ig/mP
Solid rtificial
Dispersed Preparatio DIWater Intestinal Juice

2.08

44.8

Ketoconazole Powder

Comparative Example

Example

Example II

Example III

Example IV

Example

0.10

3.77

41.4

73.9

2.47

2.28

8.02
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Example VI 12.0

Example VII 6.31

Example VIII 12.2

Example IX 72.8 50.7

Example 63.6 37.8

As apparent from the data of Table the solubility of

the drugs in distilled water was significantly improved

when they were incorporated in solid dispersedpreparations

containing oleic acid Particularly the drugs in the

solid dispersed preparations prepared from microemulsions

containing oleic acid showed great advance in the

solubility in water as well as in artificial intestinal

juice

10

EXPERIMENT II The drug-releasing Rate of Solid Dispersed

Preparations in Artificial Gastric and Intestinal Juices

The solid dispersed preparations comprising

15 ketoconazole or cisapriderespectiveJy 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 VIKP VI this releasing test was carried

20 out in artificial gastric juice and artificial intestinal

juice at 370.5 while the paddle was rotated at 50 rpm

35
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At an interval of predetermined period of time samples

were taken from the artificial juices and filtered through

0.2 im Millipore paper and the filtrates were measured for

plasma concentration of drug The releasing levels and

percentages of the poorly watersoluble drugs against

artificial gastric and intestinal juices are given in

Tables and

TABLE

10 Releasing Level j.tg/ml and Percentage of Poorly

water-soluble Drugs in Artificial Gastric Juice

rime hours
Prep

0.25 0.5 0.75 1.0 1.5 2.0 3.0 4.0 6.0

eto
Powder

Lxmp

xmp
LI

xmp
III

xmp
Iv

xmp

xmp

Exmp
II

Exmp
.1111

Ci sa
ride
Powder

132 437 436 436 434 439 437 435 437

72.0 72.8 72.7 72.6 72.4 73.2 72.7 72.5 72.7

46.7 49.4 50.5 50.8 50.8 50.6 50.4 50.5 50.5

95.9 101.5 103.8 104.3 104.3 104.1 103.6 103.7 103.8

49.5 51.6 52.7 53.1 53.5 53.4 52.9 82.9 53.0

108.9 113.5 115.9 116.9 117.7 117.4 116.4 116.4 116.6

51.6 51.6 52.7 53.1 53.5 53.8 53.0 53.4 53.0

107.5 107.6 109.9 110.8 111.6 112.2 110.6 111.3 110.7

51.7 51.4 51.4 51.2 51.6 52.0 51.5 50.9 51.8

.112.3 111.8 111.7 111.3 112.2 113.0 111.9 110.6 112.6

50.3 50.9 504 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

45.8 46.3 46.2 46.2 46.2 45.8 45.6 45.1 45.8

99.0 100.0 99.8 99.9 99.9 98.9 98.5 97.5 99.1

48.8 48.9 48.9 48.9 49.0 49.9 49.9 50.2 50.1

100.4 100.4 100.4 100.6 100.9 102.5 102.7 103.2 102.9

46.5 45.8 45.9 45.5 46.4 46.4 45.8 45.3 45.6

104.3 102.8 102.9 102.1 104.2 104.1 102.8 101.7 102.3

5.249 5.492 5.914 6.243 6.173 6.446

51.57 54.51 58.63 61.81 61.22 65.80
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9.30

89 47

9.68

101.5

JAs shown in Table 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 acidcontaining solid dispersed

preparations Therefore these data are consistent with

those of Experiment In the meanwhile cisapride was

released to an extent by virtue of its solubility but also

10 considerably increased in the releasing properties when it

was used in the solid dispersed preparations of the present

invention

TABLE

15 Releasing Level .tg/ml and Percentage of Poorly

watersoluble Drugs in Jrtificial Intestinal Juice

xmp 3.55 3.61 3.71 3.96 3.7 3.97 4.09 4.11 4.29

37

Exmp
VII

Exmp
VIII

8.93

85.2

9.94

103.2

8.74 5.12 9.79 9.13

84.09 97.9 84.54 87.81

9.74 10.03 9.93 9.76

102.1 105.2 104.3 102.4

Prep Time hours

0.25 0.5 0.75 1.0 1.5 2.0 3.0 4.0 6.0

etoCO
azole

Powder

Exmp

Exmp

1.84 1.89 1.91 1.92 1.94 1.99 1.98 2.05 2.08

0.092 0.0950.096 0.096 0.97 0.099 0.099 0.103 0.104

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

4.89 5.14 5.68 5.80 5.17 5.2 5.2 5.32 6.00

10.05 10.5611.67 11.91 10.61 10.68 10.68 0.92 12.33
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effect of the solid dispersed preparations on

the releasing rates of the two drugs is more

in the artificial intestinal juice more

condition in which for the two drugs to dissolve

As shown in Table 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 better improvement effect was obtained from

10 the solid dispersed preparations containing oleic acid

Further the use of microemulsified oleic acid brought

38

.82

1.44

00

1.03

23

2.21

4.89

2.78

00

2.09

4.28

2.26

07

3.55

10.70

2.37

75

II

Exmp
III

Exrnp
Iv

Exrnp

Exmp

Exmp
II

Exmp
III

Exmp
Ix

Exmp

Cisa
Dride

Powder

Exmp
WI

Exmp
KVI II

7.94 8.15 9.75 8.13 8.73 8.9S 9.04 9.42

1.45 1.46 1.67 1.77 1.92 1.95 2.14 2.36
3.04 3.05 3.47 3.69 3.99 4.06 4.47 4.92

1.27 1.31 1.36 1.45 1.48 1.57 1.63 1.69
2.76 2.84 2.95 3.15 3.21 3.41 3.54 3.67

223 2.21 2.27 2.31 2.33 2.47 2.38 2.40
4.94 5.03 5.10 5.15 5.46 5.26 5.34 5.30

2.53 2.42 2.54 2.19 2.41 2.3 2.34 2.45
5.47 5.23 5.49 4.72 5.21 4.97 5.06 5.29

2.03 2.1 2.20 2.07 2.2 2.16 2.08 2.08
4.16 4.31 4.51 4.26 4.52 4.43 4.26 4.26

2.51 2.42 2.64 2.58 2.57 2.42 2.52 2.59
5.61 5.42 5.92 5.77 5.76 5.41 5.64 5.81

3.95 4.12 4.27 4.28 4.34 4.38 4.38 4.36
11.89 12.41 12.86 12.88 13.08 13.19 13.20 13.13

2.48 2.39 2.14 2.78 2.67 3.42 3.61 3.63

7.05 6.79 6.08 7.92 7.60 9.72 10.27 10.33

0.005 0.028 0.0745
0.047 0.27 0.618

2.43 3.22 2.70 2.66 2.64 3.10 3.99
20.15 26.7 22.4222.1 21.94 25.73 33.12

6.34 6.75 6.56 6.55 6.69 6.74 6.96
63.0 67.01 65.15 65.05 66.46 66.9 69.05

The

improving

apparent

difficult
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about great advance in the releasing properties

In ddition the solid dispersed preparations

containing itraconazole its derivatives and cyclosporine

respectively was tested for the releasing properties in

the artificial gastric and intestinal juices The results

are given in Table Also the data of Table demonstrate

that the drugs in the solid dispersed preparations are

superior to the drugs alone in the releasing properties

10 TABLE

Releasing Level ig/ml of Poorly water-soluble Drugs in

Artificial Gastric and Intestinal Juice

rime Mm
Prep rtificia1 Gastric Juice rtificia1 Intestinal Juice

15 30 60 90 120 15 30 60 90 120

Itra1 14.4 16.4 17.4 16.7 0.05 0.05 0.05 0.05

xmp.XII 292 293 321 331 130 95.0 146 102

xmp.XIII 138 160 179 192 246 214 204 203

Itra Drv.296.9 156.2 189.2 211.0 216.7

xmp.XIV 204.5 198.6 232.6 252.9 259.8

Cyclo.3 1.8 1.7 1.9 2.1 2.3 2.5

xmp.XV 111.4 94.8 71.7 102.8 99.4 91.0

xmp.XVI 11.1 10.8 9.8 595.0 66.3 56.7

Itrakonazole powder

Itrakonazole derivative

15 Cyclosporine

EXPERIMENT III Uptake of Poorly water-soluble Drugs in

39
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Rabbit Gastrointestinal tract

The solid dispersed preparations containing

ketoconazole prepared from Examples were tested for the

uptake in rabbits gastrointestinal tract The results are

given in Table

In this regard first rabbit was killed by introducing

air in its ear vein and its stomach duodenum jejunum

ileum colon and rectum were excised and washed with

10 physiological saline solution at 37 These organs were

fixed between the receptor and donor of Franz diffusion

cell In the receptor physiological saline solution

warmed to 37 was poured and stirred with magnetic

stirrer while the solid dispersed preparations obtained in

15 Examples were added in the donor Samples were harvested

fromthe receptor at predetermined times for hours while

the receptor was supplemented with fresh physiological

saline solution in order to constantly maintain the total

volume in the receptor The samples takenweremeasured for

20 their plasma concentrations of drugs

TABLE

Uptake ig/cm of Ketoconazole in Rabbits GI tract

Prep Time hours

0.3 0.67 1.5

Exmp 0.92 2.45 4.50 4.67 5.15 5.56 5.95

40
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Exmp 1.72 3.44 5.46 9.10 10.2 11.6 13.2

Exmp II0.50 2.78 5.50 9.83 15.5 16.3 18.6 22.4

It is apparent from the data of Table that the uptake

of the drug in the 01 tract is much better when it is

incorporated in the solid dispersed preparation using oleic

acid than when it is incorporated in the conventional

dispersed preparation which uses watersoluble matrix

merely Particularly significant improvement in the

uptake of ketoconazole in the GI tract was brought about by

the use of the solid dispersed preparations obtained from

10 microemulsions containing oleic acid These results are

consistent with those of Experiment and II

EXPERIMENT IV Comparison of the Plasma Concentration of

Drugs Formulated into Solid Dispersed Preparation and

15 Commercially Available Ones

Before an experiment male mice SpragueDawley

lineage weighing 250-310 purchased from the Korea

National Institute of Health were adapted to new

20 circumstances for 12 weeks After the mice which were

starved from one day before the experiment were etherized

their left femoral arteries were inserted with cannulas

connected to syringes containing 80 lU/mi of heparin

After hours the mice came out of the ether and were

25 administered with suspension of the cyclosporine

41
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containing solid dispersed preparation of the present

inventionandacornmerciallyavailablepreparatjonwiththe

aid of sonde At an interval of predetermined period of

time blood was taken from the left femora arteries and

measured for the plasma concentration of drug

With reference to Fig the cyclosporine level in

blood are plotted against the times after administration

for the solid dispersed preparations of the present

invention and 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 little bit lower

concentration than that of Neoral as 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

pharmaceutical aspect

Solid dispersed preparations according to the present

20 invention and commercial available preparation all

containing itraconazole as medicinally effective

ingredient were administered to beagle dogs in an oral

route After blood sample was taken from their veins at

an interval of predetermined period of time the plasma

25 concentration of drug was measured The results are given

in Table

42
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TABLE

Itraconazole Level Lig/ml in Blood According to Times

Prep Time hours

24

Sxrnp XII 0.03 0.03 0.04 0.03 0.02 0.02 0.02

Starved

Dog Exmp XIII 0.02 0.06 0.07 0.08 0.10 0.07 0.04 0.03

Purchased 0.06 0.04 0.03 0.09 0.03 0.06 0.03

Non- Exmp XIII 0.12 0.41 0.38 0.44 0.43 0.43 0.42 0.36

starved
Purchased 0.30 0.60 0.79 0.58 0.54 0.44 0.41 0.30

apparent from Table similar pharmacokinetic

pattern was observed between the plasma concentration of

itraconazole fromthesoliddispersedpreparationsafldfrorfl

the conventional preparation itazol when starved beagle

dogs were administered therewith while the lower value

shown in case the preparation of Examp XII was

10 administrated In non-starved beagle dogs the drug

reached high maximal level in blood within fast period

of time when the commercially available preparation was

administered whereas the preparation of Example XIII

maintained the plasma concentration of drug constantly

15 owing to its solubilization in the gastrointestinal tract

EXPERThIENT Soluhility of Aceclofenac in Various Vehicles

Excess aceclofenac was added in ml of vehicle in

20 test tube which was then voltexed to an extent that the drug

43
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was not dissolved further and incubated for days in 37

water bath The resulting solution was filtrated

through 0.2 pin filter paper Millipore Waters Milford

MA USA and the filtrate was diluted for the convenient

quantification of the drug The solubility results are

given in Table

Table

Solubility of Aceclofenac in Vehicles

Solubility
Vehicles mg/mP

Transcutol 149.34

Labrasol 114.83
Tween 80 98.70

Tween 20 85.71

Cremophor EL 40.92

Cremophor RH4O 23.34

Oleic acid 4.59

Linoleic acid 5.44

Triacetin 18.01

Castor oil 13.21

Sesame oil 2.83

Corn oil 2.20

Mineral oil 0.34

10

As apparent from the data of Table large values are

found in the solubility of aceclofenac in fatty acids

triacetin castor oil and cremophor Particularly the

drug is dissolved at great amounts in transcutol labrasol

15 and Tweens

EXPERIMENT VI Releasing of Aceclofenac in Solid Dispersed

Preparations Against Artificial Gastric and Intestinal

44
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Ju ce

The solid dispersed preparations comprising

aceclofenac obtained in Examples XXIV to XXVII were

tested for releasing properties against artificial gastric

juiceandartificial intestinal juice inasirnilarmannerto

that of Experimental Example II

The releasing levels and percentages of the poorly

watersoluble drugs against artificial gastric and

10 intestinal juices are given in Tables and

Table

Releasing Level jig/mi and Percentage of

Aceclofenac in Artificial Gastric Juice

Prep Time hours

0.25 0.5 0.75 1.0 1.5 2.0 3.0

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 1.33 135 1.43 1.38

XXIV 0.51 0.58 0.65 0.67 0.67 0.72 0.69

Exmnp 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

cxvi 0.80 0.94 0.98 0.99 1.10 0.98 1.04

Exmnp 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

irta1 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

Ps shown in Table the releasing of aceclofenac in

the artificial gastric juice was much improved when it was
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in the solid dispersed preparations of the present

invention relatively to the other preparations

TABLE

Releasing Level tg/ml and Percentage of

Aceclofenac in Artificial Intestinal Juice

Prep irne hours

0.25 0.5 0.75 1.0 1.5 2.0 3.0 5.0

tcec1o 88.37 117.34 121.65 126.64 128.10 131.70 136.55 136.55

Powder 44.19 58.67 60.82 63.32 64.05 65.85 68.27 68.28

xmp 152.97 157.43 161.90 160.40 162.66 164.09 165.27 166.71

xiv 76.49 78.72 80.95 80.20 81.33 82.05 8263 83.35

xmp 151.72 163.33 161.72 163.11 162.26 165.57 166.16 166.16

xv 7586 81.67 80.86 81.55 81.13 82.79 83.08 83.08

xrnp 148.21 152.40 154.58 154.95 154.49 155.48 157.97 159.74

XVI 74.10 76.20 77.29 77.47 77.24 77.74 78.99 79.87

xmp 138.83 150.41 155.85 161.51 161.63 163.29 164.22 167.36

XVII 69.41 75.21 77.92 80.75 80.81 81.64 82.11 83.68

irta1 133.76 136.54 136.62 137.70 142.55 145.72 143.66 142.34

66.88 68.27 68.31 68.85 71.28 72.86 71.83 71.17

As known from Table aceclofenac although it carfbe

released in the artificial gastric juice to an extent

10 because of its basic property is relatively further

improved in the releasing level and percentage when it is

formulated into the solid dispersed preparation

EXPERIMENT VII Comparison of Plasma Concentration of

15 Aceclofenac Between Solid Dispersed Preparation and

Conventional Ones
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Before an experiment male mice SpragueDawley

lineage weighing 250-310 purchased from the Korea

National Institute of Health were adapted to new

circumstances for 1-2 weeks After the mice which were

starved from one day before the experiment were etherized

their left femoral arteries were inserted with cannulas

connected to syringes containing 50 lU/mi of heparin

After hours the mice came out of the ether and were

administered with suspension of the aceclofenac

10 containing solid dispersed preparation of the present

invention and aceclofenac powder with the aid of sonde

At an interval of predetermined period of time blood was

taken from the left femoral arteries and measured for the

plasma concentration of the drug

15 In the meanwhile the aceclofenaccarrying solid

dispersed preparations of the present invention and

commercial available preparation were orally administered

to beagle dogs and volunteers At predetermined times

after oral administration blood was taken from the beagle

20 dogs and the volunteers and measured for the drug levels

After the oral administration of the aceclofenac

carrying solid dispersed preparations of the present

invention anaceclofenacpowderanda commercial available

preparation to mice beagles dogs and volunteers the

25 plasma concentration of the drug with time were compared and

are plotted in Figs to

As shown in the graphs the solid dispersed preparations of
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the present invention maintain higher levels of aceclofenac

in blood for all of the testees than the commercially

available preparation In addition the use of the solid

dispersed preparation according to the present invention

was affirmed to increase the maximal value of plasma

concentration and area under the curve which are

pharmacokinetic parameters by 1.5-6 times

/\fter the oral administration of the aceclofenaccarrying

solid dispersed preparation of the present invention

10 commercially available preparation and an aceclofenac

powder the plasma concentration of aceclofenac was

monitored with time and the results are given in Tables 10

to 12 below

15 TABLE 10

Aceclofenac Level p.g/ml in Blood of Rat

Prep Time hours

0.25 0.5 0.75 1.5

Exmp XXIV 11.11 14.30 12.96 8.01 4.45 3.38 2.60 0.70 0.85

cec1o
1.85 0.71 0.44 0.15 0.03 0.16 0.21 0.27 0.13

Powder

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

20 present invention relative to when aceclofenac is

administered alone

TABLE 11
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Plasma Concentration jig/mi of Aceclofenac

in Beagle Dogs

Time hours_____
Prep

0.25 0.5 0.75 1.5 912 24

Exmp 41.1 74.1 81.8 93.0 96.5 71.1 49.4 32.2 21.6 11.1 1.3

xxiv

irta1 4.6 15.1 28.9 35.7 50.8 43.2 31.9 16.6 8.8 6.4 3.9 0.8

The data of Table 11 demonstrate that the

aceclofenac-carrying solid dispersed preparation of the

present invention is superior to the conventional

preparation in the plasma concentration

TABLE 12

Plasma Concentration jig/mi of Aceclofenac

in Human Blood

As apparent from the data of Table 12 higher levels of

aceclofenac in blood are maintained when the solid

15 dispersed preparation of the present invention is

administered than when the commercially available

preparation is used

EXPERIMENT VIII Releasing of Cisapride From Solid

10

Time hours
Prep

0.25 0.5 0.75 1.5 12

Exmp
XXIV 0.16 4.67 10.98 18.12 12.99 6.93 2.97 1.02 0.67 0.56 0.42

J.rtaO.85 1.75 3.84 5.51 5.48 8.34 3.44 0.48 0.29 0.14 0.10
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Dispersed Preparations Against Artificial Gastric and

Intestinal Juices

The solid dispersed preparation comprising cisapride

obtained in Examples XXXI was tested for releasing

properties against artificial gastric juice and artificial

intestinal juice in similar manner to that of Experimental

Example II

The releasing levels and percentages of the poorly water-

10 soluble drugs against artificial gastric and intestinal

juices are given in Table 13

TABLE 13

Releasing Level g/ml and Percentage of Cisapride

15 in Artificial Gastric and Intestinal Juice

Juice ime hour

0.5 1.0 1.5 2.0 3.0 12

astric 14.9 26.2 32.0 43.4 58.5 84.7

Iritestina 8.1 16.5 25.2 38.1 48.5 62.1 72.7 87.8 98.0

The amount of the drug released from the solid

dispersed preparation was increased almost linearly in both

20 artificial gastric and intestinal juices showing zero

order-like kinetics

EXPERIMENT IX Comparison of Plasma Concentration of
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Cisapride Between Solid Dispersed Preparation and

Commercially Available Ones

At an interval Of predetermined period of time after

the oral administration of beagle dogs with the

cisapride-carrying solid dispersed preparation obtained in

Example XXXII and commercially available preparation

blood was taken from the testees and measured for plasma

concentration of drug

10 With reference to Fig the cisapride levels in blood are

plotted against the times after administration for the

solid dispersed preparations of the present invention anda

commercially available preparation Prepulsid tablet As

shown in the graph the plasma concentration of the solid

15 dispersed preparations according to the present invention

are greatly improved relative to that of the commercially

available preparation These drug concentrations are

numerically shown in Table 14 below

20 TABLE 14

Plasma Concentration of Cisapride j.ig/ml

in Beagle Dog

Prep Lime hours____

0.5 0.75 1.25 1.5 12 24

Exmp XXXII 48 80 68 82 97 151 271 284 152 104 83 63

Prepulsid 49 61 70 83 102 184 201 134 75 58 46 41
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As shown in Table 14 the plasma concentration of

cisapride is maintained at higher levels when the solid

dispersed preparation of the present invention is used than

when the conventional preparation

As described hereinbefore the solid dispersed

preparations of the present invention are improved in the

solubility of poorly watersoluble drugs in the gastro

intestinal tract in detail the releasing of the drugs

10 against the gastric and intestinal juices resulting in

great increase in the bioavailability of the drugs In

addition the solid dispersed preparations of the present

invention give the pharmaceutical solutions to the problems

that the conventional semi-solid or liquid preparations

15 possess enabling medicinally effective poorly water

soluble compounds to be formulated molded and processed

quickly and in an economically favorable manner without use

of any organic solvent

The present invention has been described in an

20 illustrative manner and it is to be understood the

terminology used is intended to be in the nature of

description rather than of limitation Many modifications

and variations of the present invention are possible in

light of the above teachings Therefore it is to be

25 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 CLIUMED IS

solid dispersed preparation for poorly watersoluble

drugs prepared by dissolving or dispersing the drugs in

an oil fatty acid or mixture thereof mixing the

solution or dispersion in water-soluble poiyoi matrix

and drying the mixture

The solid dispersed preparation as set forth in claim

10 wherein the solid dispersed preparation is obtained by

pulverizing the dried mixture to give dispersed powdery

preparation

The solid dispersed preparation as set forth in claim

15 wherein the mixture is dried in such way that the

mixture is sprayed to pharmaceutically acceptable

nuclei to give dispersed granular preparation

The solid dispersed preparation as set forth in claim

20 wherein the oil the fatty acid or the mixture thereof

is used in form of an emulsion or micro emulsion

The solid dispersed preparation as set forth in claim

wherein the oil is selected from the group comprising

25 abisabolol stearyl glycerrhetinate salicylic acid

tocopheryl acetate sodium hyaluronate panthenol

propylene glycol and apple Pirus Malus propylene
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20

glyceryl

51

glycol and pineapple ivy Hedera halix extract and

13B.G peach PrumsperSica leaf extract hydrolyzed

soy flour wheat Triticum Vulgare protein birch

Betuia aiba extract and l3B.G burdock Arctium

majus extract and l3B.G liposomes

phosphatidylCho1ifleS stearate

captylic/capric triglyceride cetyl octanolate

isopropyl myristate 2ethylene isopelagonate di-C12-

13 alkyl malate ceteatyl octanoate butylene glycol

10 dicaptylate/dicaPrate isononyl isostearate

isostearyl isostearate cococaptylate/caprate cetyl

octanoate octyldodecyl myristate cetyl esters Cl030

cholesterol/lafloSterol ester hydrogenated castor oil

monoglycerides diglycerides triglycerides beeswax

15 canauba wax suctosedistearate PEG8 beeswax ceresin

ozokerite macadamia ternifolia nut oil hydrogenated

hierucic acid rape seed oil olive oil jojoba oil

hybridsunfloWer Helian thus annuus oil and dog rose

rosa canina lips oil

The solid dispersed preparation as set forth in claim

wherein the oil is selected from the group comprising

mineral oils squalene squalane monoglycerides

diglycerides triglycerides medium chain glycerides

25 myglyol cremophor hydrogenated caster oil corn oil

perilla oil cotton seed oil and lipidsoluble vitamins
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The solid dispersed preparation as set forth in claim

wherein the fatty acid is selected from the group

comprising oleic acid cetyl alcohol stearyl alcohol

stearic acid myristic acid linoleic acid and lauric

acid

The solid dispersed preparation as set forth in claim

wherein the fatty acid is selected from the group

comprising oleic acid linoleic acid and isopropyl

10 myristate

The solid dispersed preparation as set forth in claim

wherein the watersoluble polymer matrix is selected

from the group comprising polyethylene glycol PEG
15 carbowax and polyvinyl pyrrolidone PVP

10 The solid dispersed preparation as set forth in claim

wherein the poorly watersoluble drugs are dissolved

and dispersed in the oil fatty acid or their mixture in

20 the presence of 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

25 polysorbate 80 sorbitan trioleate sorbitan

sesquioleate sorbitan stearate PEG-20 glyceryl

isostearate ceteth-25 PEG6O PEG60 hydrogenated
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castor oil nonoxynol-15 PEG6decyltetradeceth-20

dimethicone copolyol glyceryl diisostearate ceteth

24 cetearyl alcohol polyoxylethylenenonyphenyl ether

PEG40 hydrogenated castor oil cetyl dimethicone

copolyol polyglyceryl3methylglucose distearate

PEGl00 stearate sorbitan isostearate sodium lauryl

glutamate disodium cocoamphodiacetate lauric acid

diethanolamide coconut fatty acid diethanolamide

NN-bis- 2hydroxy ethyl-cocomide and

10 cocoamidopropyl betain

12 The solid dispersed preparation as set forth in claim

wherein the watersoluble polymeric matrix is used

alone or in combination with other watersoluble

15 matrices

13 The solid dispersed preparation as set forth in claim

12 wherein the other watersoluble matrix is selected

from the group comprising gelatin gum carbohydrates

20 celluloses polyvinyl alcohol polyacrylic acid

inorganic compounds and their mixtures

hydroxypropylmethylcellulose acetyl succinate shellac

zein polyvinyl acetate phthalate Eudragit L100

Eudragit S100 sodium arginate and polyLlysine

25

14 The solid dispersed preparation as set forth in claim

wherein the poorly watersoluble 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

thiabendazole miconazole cinnarizine doxorubicin

omeprazole cholecalciferol meiphalan nifedipine

digoxin benzoic acid tryptophan tyrosine

phenylalanifle aztreonam ibuprofen

phenoxymethylPefliCill3-fl thalidomide

10 methyltestosterOfle prochiorperazine hydrocortisone

dideoxypurifle nucleoside vitamin D2 sulfonamide

sulfonylurea paminobenzoic acid rnelatonin

benzylpeniCillifl chiorambucil diazepin digitoxin

hydrocorti-sOfle butyrate metronidazole benzoate

15 tolbutamide prostaglandin E1PGE1 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 hioridaziflehydrochioride bropirimine

hydrochlorothiaZide fluconazole acyclovir

bucillamine ciprofluoxacin acetylL--carnitine

baclof en sodium alendronate lovocarnitine

25 nimodipine or nimodifine atenolol provastatin sodium

lovastatin sotretinoin etidronate disodium

cloxifluridine fosfomycin calcium sotepine
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epinastine hydrochloride carvedilol epinastine

hydrochloride carvedilol fosinopril trandolapril

etretinate cap rnetergoline mercaptopurine

vancomycin hydrochloride cefixime cefuroxim axetil

dirithramycin and dadanosin

15 The solid dispersed preparation as set forth in claim

13 wherein the poorly watersoluble drugs are selected

from the group comprising ketoconazole itraconazole

10 and its derivatives cisapride cyclosporine

nifedipine and aceclofenac

16 Medicines for internal use such as powders granules

tablets and capsules prepared using the solid dispersed

15 preparation of claim
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tiny particles in component or solid carrier The composition is substantially free from ethanol
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WO 01/32142 IPCT/GBOO/04143

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 pre-concentrate microemulsion composition comprising water-

insoluble pharmaceutically active matérial C8 C20 fatty acid mono- di- or tri

glyceride from vegetable oil or any mixture of two or more thereof and

phospholipid and another surfactant stable oil-in-water microemulsion can be

formed by mixing the preconcentrate composition with 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 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 ofEP-A-0760237 together with in addition the

advantage of increased bioavailability of the active material

According to the present invention there is provided

pharmaceutical composition in the form of preconcentrate mixed either with

liquid hydrophilic phase to form stable oil-in-water microemulsion or with

solid carrier to form stable solid blend of carrier and preconcentrate which

composition is substantially free from ethanol and comprises

water-insoluble pharmaceutically active material

one or more propylene glycol esters of fatty acid

surfactant and either

hydrophilic phase wherein component has been wholly directly

dissolved in component and component is dispersed as tiny

particles in component or

solid carrier

There is also provided process for making composition according

to the invention which process comprises dissolving component in component

optionally with component and then mixing the resulting solution either

with component or with component and component if not included

earlier

In the case of microemulsion the method of the invention thus

comprises first forming preconcentrate by directly dissolving component in

component the preconcentrate also containing component but being free

from hydrophilic phase and then mixing the preconcentrate with the hydrophilic
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phase to form stable oil-in water microemulsion the composition being free

from ethanol

In the case of solid composition the method of the invention

comprises first forming preconcentrate by directly dissolving component in

component the preconcentrate also containing component and then mixing

the preconcentrate with the solid carrier to form 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 first aspect the invention provides stable oil-in-water

microemulsion composition wherein components to above have first been

formed into preconcentrate by wholly directly dissolving component in

component optionally in the presence of component i.e component

may be added later and then mixing the preconcentrate with hydrophilic phase

The microemulsion composition is generally liquid at room temperature and can

therefore be advantageously provided in for example soft gelatine capsule or as

an oral solution such as an aqueous drink for instance

In second aspect the invention provides stable solid formulation

comprising blend of the basic preconcentrate mixture with solid carrier In this

way the preconcentrate mixture having increased bioavailability of the active

material can for example be formulated into free-flowing powder which in turn

can for instance be put into hard gelatin capsule or compressed into table We

generally prefer to formulate the composition of the invention in this way rather

than as microemulsion since the solid formulation is simple to process and has

excellent stability

In the present invention component is water insoluble

pharmaceutically active material The invention is particularly useful with the
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cyclosporins e.g cyclosporin dihydrocyclosporin cyclosporin and

dihydrocyclosporin It is also useful with other water-insoluble substances such

as for example water-insoluble peptides or water-insoluble antimicrobial or

antineoplastic substances Examples include desmopresin calcitonin insulin

lenprolide erythropoetin cephalosporin vincristine vinblastine taxol etoposide

or mixtures thereof

In the compositions of the invention component is in solution in

component Component can be propylene glycol ester of fatty acid or

mixture of any two or more such esters The fatty acids may optionally be derived

from vegetable oil and are preferably C8 C20 residues Particular preferred

compounds are propylene glycol monocaprylate Caprgol 90 and propylene

glycol monolaurate Lauroglycol 90 We prefer to formulate the composition

such that the weight ratio of component to component is from about 11 to

about 110 but ratios outside this range can be used if desired

These compounds which increase the bioavailability of the active

material can be used alone or in combination with one or more of the glycerides

described in EP 0760237 For example oleoyl macrogol-6 glycerides Labrafil

1944 CS linoleoyl macrogol-6 glycerides Labrafil 2125 CS and

caprylocaproyl macrogol-8 glycerides Labrasol are particularly preferred

compounds for use with the oils employed in the present invention

Component is surfactant to provide the preconcentrate mixture

and where employed the fully formed microemulsion with stability 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 polyoxyethylene-sorbitan

monooleate polyoxyethylene-sorbitan monopalmitate polyoxyethylene-sorbitan

monolaurate or polyoxyethylene sorbitan monostearate If desired the surfactant

can be mixed with phospholipid such as lecithin We prefer to use weight ratio

of component to surfactant of about 11 to about 150 but ratios outside this

range can also be employed if desired When phospholipid is included in the
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composition we prefer to use weight ratio of component to phospholipid of

about 105 to about 15.0 but again other ratios can be used

In the case where the composition of the invention is provided as

microemulsion component is hydrophilic phase The preferred material is

propylene glycol or diethylene glycol monoethyl ether transcutol 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

remains wholly dissolved in the oil phase component

Microemulsions are transparent due to the very small particle size of

the dispersed phase typically less than 200 nm Such small droplets produce only

weak scattering of visible light when compared with that from the coarse droplets

-10 nm of normal emulsions An essential difference between microemulsions

and emulsions is that microemulsions form spontaneously and unlike emulsions

required little mechanical work in their formulation General reviews on

microemulsions are provided by Attwood et al Colloid Interface Sci 46249

and Kahiweit et al Colloid Interface Sd 118436

The microemulsions can be formed by diluting with aqueous liquid

e.g water fruit juice milk etc to form an oil-in-water microemulsion e.g for

oral administration This aids in ready absorption as the surface area of the fat

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

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 microemulsions of the invention the amounts of the

components in percent by weight are as follows
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Component General Usual Preferred

Active pharmaceutical 1-12% 2.5-10% 7-1 0%

Oil phase 20-80% 30-60% 25-40%

Surfactant 20-40% 25-60% 40-50%

Hydrophilic phase 10-60% 20-50% 25-30%

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%

In the case where the composition of the present invention is

provided as blend of preconcentrate and solid carrier component is employed

instead of component Preferred solid carriers include colloidal silicon dioxide

and polyvinyl pyrrolidone cross Povidone but other suitable inert solid

substances can also be used as will be clear to those skilled in the art Typically

the solid carrier will be in the form of dry powder Generally the preconcentrate

mixture comprising active material oil and surfactant is simply blended with the

solid material such that the oily preconcentrate is absorbed by the material

Preferably the blended mixture is provided in the form of free-flowing powder

Such powder can then be easily coated for example into hard gelatin capsule

or alternatively compressed into tablets for instance The technique of absorbing

an oily phase in this case an oily preconcentrate on to solid phase such as

colloidal silicon dioxide followed by formulation into final dosage form is

technique well known by those skilled in the art of formulation so further details

are considered unnecessary

Both the microemulsion and solid compositions can consist only of

the components described or they can contain other substances For example in

order to prevent oxidationl rancidification of the natural oils an antioxidant e.g

to copherol 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
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Examples 1-3

Examples of compositions comprising blend of preconcentrate and

solid carrier are

Example

Imusporin-25

Component mg/capsule

Cyclosporin USP 25

Glyceryl Monolinoleate Maisine 33-1 17.25

Propylene glycol monocaprylate
17.25

Capryol 90

Polyoxyl 35 Castor Oil NF Cremophor
50.00

EL
Colloidal silicon dioxide 52.50

Crospovidone USP PVP CL-M 13.00

Net Fill Wt/cap mg 175.00

Example

Imusporin-50

Component mg/capsule

Cyclosporin USP 50.00

Glyceryl Monolinoleate Maisine 33-1 34.50

Propylene glycol monocaprylate

Capryol 90

Polyoxyl 35 Castor Oil NF Cremophor
100.00

EL

Colloidal silicon dioxide 105.00

Crospovidone USP PVP CL-M 26.00

Net Fill Wt/cap mg 350.00
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Example

Imusporin- 100

Component mg/capsule

Cyclosporin USP 100.00

Glyceryl Monolinoleate Maisine 33-1 69.00

Propylene glycol monocaprylate
69.00

Capryol 90

Polyoxyl 35 Castor Oil NF Cremophor
200.00

EL

Colloidal silicon dioxide 210.00

Crospovidone USP PVP CL-M 52.00

Net Fill Wtlcap mg 700.00

The blended preparations were made as follows

Mix Maisine 35-1 Capryol 90 and Cremophor EL in clean jacketed

vessel

Add Cyclosporin to the above vessel under stirring continue stirring for

about 70-75 mins If required heat the blend to not more than 50C till the

drug dissolves completely

Cool the above blend to room temperature and strain through 50

Sift Aerosil and Crospovidone through 20 and 40 respectively Mix in

suitable mixer

Adsorb the above blend step over the mixture of Aerosil and

Crospovidone

Pass the powder blend of Cyclosporin through 20

Fill this blend in hard gelatin capsules or compressed with tablets

The blends were then either fill into hard gelatin capsules or

compressed into tablets
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Examples

Microemulsions of the invention were made of the compositions

indicated by dissolving the cyclosporin in the oils and then forming the oil-in-

water emulsions The procedure was

dissolve the cyclosporin in the mixture of oils with slight warming

and under stirring to obtain clear yellow liquid Confirm the

complete dissolution of the drug by microscopy

add the surfactant with stirring

add the hydrophilic phase with stirring

add the alpho tocopherol and mix thoroughly

Example

Preparation of microemulsion for administration in Soft Gelatin

capsules

Component mg/capsule

Capryol 90 130

Castor oil 130

Polyoxyl-40 hydrogenated 400

Castor oil

a-tocopherol 10

Propylene glycol 200

Cyclosporin 100

Example

Preparation of microemulsion for administration as oral solution

Component mg/capsule

Capryol9O 150

Maisine 125
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Polysorbate-80 425
Tween 80

a-tocopherol 10

Transcutol 225

Cyclosporin 100

Example

Preparation of microemulsion for administration as oral solution

Component mg/capsule

Capryol 90 275

Polyoxyl-40 hydrogenated castor oil 425

a-tocopherol 10

Propylene glycol 225

Cyclosporin 100

Example

Preparation of microemulsion for administration as oral solution

Component

Capryol90 130

Lauroglycol 90 130

Polysorbate 80 Tween 80 400

-tocopherol 10

Propylene glycol 200

Cyclosporin 100

Example

Preparation of microemulsion for administration as oral solution
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Component mg/capsule

Capryol9O 14

Maisine 15

Polyoxyl-40 hydrogenated castor oil 45

c-tocopherol

Transcutol 25

Cyclosporin 10

The oral solution which is filled into bottles can be administered

using syringe or more preferably with the aid of metered dose pump with

dropper actuator

The compositions described in Examples to were subjected to

stability examinations under accelerated conditions of temperature and humidity

The solutions were stored at RT 25C 2C Ref 40C-80% RH and 45C 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 Neoral

capsules containing 100mg cyclosporin per capsule was also examined 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

FAMY CARE - EXHIBIT 1004-0611

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 01/32142 PCT/GBOO/04143

-12-

CLAIMS

pharmaceutical composition in the form of preconcentrate mixed

either with liquid hydrophilic phase to form stable oil-in-water microemulsion

or with solid carrier to form stable solid blend of carrier and preconcentrate

which composition is substantially free from ethanol and comprises

water-insoluble pharmaceutically active material

one or more propylene glycol esters of fatty acid

surfactant and either

hydrophilic phase wherein component has been wholly directly

dissolved in component and component is dispersed as tiny

particles in component or

solid carrier

composition according to claim which composition is

microemulsion comprising components and

composition according to claim which composition is blend of

said preconcentrate and said solid carrier comprising components and

composition according to claim or wherein component

is cyclosporin or another water-insoluble peptide or water-insoluble

antimicrobial or antineoplastic substance or mixtures thereof

composition according to claim wherein component is

cyclosporin dihydrocyclosporin cyclosporin or dihydrocyclosporin or

desmopresin calcitonin insulin leuprolide erythropoetin cephalosporin

vincristine vinbiastine taxol or etoposide or mixtures thereof

FAMY CARE - EXHIBIT 1004-0612

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 01/32142 PCT/GBOO/04143

-13-

composition according to any preceding claim wherein

component is propylene glycol ester of C12 to C18 fatty acids

composition according to any preceding claim wherein said

surfactant is polyoxyl 40 hydrogenated castor oil polyoxyethylene-sorbitan

monooleate polyoxyethylene sorbitan monopalmitate polyoxyethylene-sorbitan

monolaurate or polyoxyethylene-sorbitan monostearate or mixtures thereof

composition according to any preceding claim wherein

component further comprises phospholipid

composition according to any preceding claim wherein the weight

ratio of component to component is from 11 to 110

10 composition according to claim or wherein the weight ratio of

component to said phospholipid is from 10.5 to 15.0

11 composition according to any preceding claim wherein the weight

ratio of component to said surfactant is from 11 to 15.0

12 composition according to any of claims 1-9 and containing

component wherein component is colloidal silicon dioxide polyvinyl

pyrrolidone or mixture thereof

13 soft gelatin capsule or oral administration fluid which comprises

composition as claimed in any of claims to 11
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14 tablet or hard gelatin capsule which comprises composition as

claimed in any of claims to 12 when in said solid form

15 process for making composition according to claim which

comprises dissolving component in component optionally with component

and then mixing the resulting solution either with component or with

component and component if not included earlier

16 process according to claim 150 wherein preconcentrate

composition is mixed with component

17 process according to claim 15 wherein preconcentrate

composition is mixed with component

18 method of making pharmaceutical composition according to any

of claims to 11 which method comprises first forming preconcentrate by

directly dissolving component in component the preconcentrate also

containing component but being free from hydrophilic phase and then mixing

the preconcentrate with the hydrophilic phase to form said stable oil-in-water

microemulsion the composition being free from ethanol

19 method of making pharmaceutical composition according to any

of claims 1-12 which method comprises first forming preconcentrate by directly

dissolving component in component the preconcentrate also containing

component and then mixing the preconcentrate with the solid carrier to form

solid stable composition if preconcentrated and carrier the composition being free

from ethanol
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57 Abstract removable gastric band is provided which can be used to control obesity by aJdowmg control and/or modification

of the diameter of patients stomach More specificafly the present removable gastric band comprises an elongated body having
first or distal zone second or middle zone third or proximal zone and closure mechanism wherein the closure mechanism

-- allows the elongated body to close around portion of the stomach preferably the proximal tract of the stomach wherein the closure

mechanism comprises at least one aperture in the first zone and button in the second zone and where the button can be inserted into

the aperture to close the elongated body around and hold it to the portion of the stomach The removable gastric band can be easily

paired with the use of gastric electrostimulator and may be useful therefore for inducing forced slinuning in the initial phase of

treatment for morbigenous obesity Such electrostimulation devices may either be incorporated into the removable gastric band or
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REMOVABLE GASTRIC BAND

Related Application

This application claims priority from Italian Patent Application Number

M199A002641 filed December 71999

Field of the Invention

The present invention relates to removable gastric band which can

be used to control obesity by allowing control and/or modification of the

diameter of patients stomach

Background of the Invention

10 Laparoscopic banding systems are available which provide for the use

of an elongated main part that is placed around the stomach and closed over

the stomach so as to reduce the diameter of the stomach to be able to treat

the patients obesity Such currently available bands however present some

drawbacks essentially due to the difficulty of application and/or removal of the

15 gastric band In fact normally the current bands means of closing the

elongated main part are almost always hard to manipulate moreover their

connection entails the use of additional instruments and/or devices that

further complicate the application and/or later removal of the gastric band for

the surgeon

20 Furthermore to be able to remove the known bands which must

necessarily be done after more or less long time interval it is necessary to

execute an additional surgical intervention and consequently to administer

more anesthesia to the patient The application and/or removal of the known

bands also require the application of suture stitches in addition to another

25 intervention and more anesthesia In particular the bands used today are

also hard to remove because they present little resistance to tissue adhesions

and lack sufficient mechanical integrity to withstand tensile forces both of

which hinder their removal unless the patient is undergoing surgery
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It is desirable therefore to provide an improved gastric band which is

both easier to implant within the patient and when necessary to remove from

the patient

Summary of the Invention

The present invention provides removable gastric band which can be

used to control obesity by allowing control and/or modification of the diameter

of patients stomach More specifically the present invention provides

removable gastric band comprising an eiongated body having first or distal

zone second or middle zone third or proximal zone and closure

10 mechanism wherein the closure mechanism allows the elongated body to

close around portion of the stomach preferably the proximal tract of the

stomach wherein the closure mechanism comprises button in the first zone

and at least one aperture in the second zone such that the button can be

inserted into the aperture to close the elongated body around and hold it to

15 the portion of the stomach

The present invention provides removable gastric band comprising

an elongated body having first zone second zone third zone and

closure mechanism wherein the closure mechanism allows portion of the

elongated body to close around section of the stomach wherein the closure

20 mechanism comprises button in the first zone and at least one aperture in

the second zone such that the button can be inserted into the aperture to

close the portion of the elongated body around and hold it to the section of

the stomach and wherein the portion of the elongated body is essentially

planar in cross section

25 The present invention also provides method for treatment of obesity

or for reducing weight in patient said method comprising

positioning removable gastric band around section of the

patients stomach

locking the removable gastric band around the section of the

30 patients stomach and

-2-
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adjusting the removable gastric band to control the stomachs

diameter in the section of the patients stomach

wherein the removable gastric band comprises an elongated body

having first zone second zone third zone and closure mechanism

wherein the closure mechanism allows portion of the elongated body to

close around the section of the patients stomach wherein the closure

mechanism comprises button in the first zone and at least one aperture in

the second zone such that the button can be inserted into the aperture to

close the portion of the elongated body around and hold it to the section of

10 the stomach and wherein the portion of the elongated body is essentially

planar in cross section

The task proposed by the present invention is the realization of

removable gastric band that eliminates the above-noted drawbacks of the

known gastric bands Within the scope of this task one important purpose of

15 the invention is to realize removable gastric band that can be removed

without having to subject the patient to further intervention and consequently

to additional general anesthesia

Yet another purpose of the invention is to realize removable gastric

band that is easy to remove because it is highly resistant to adhesion to the

20 tissue and has sufficient mechanical integrity to withstand tensile forces

during removal Yet another purpose of the invention is to realize

removable gastric band that can be applied without necessarily having to use

suture stitches

Yet another purpose of the invention is to realize removable gastric

25 band that can be applied and/or removed by the surgeon very simply and

without having to use additional instruments or devices for that purpose

Another purpose of the invention is to realize removable gastric band that is

extremely easy to manipulate so that it can be easily placed in andior

removed from the patient

-3-
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Brief Description of the Drawings

Figure illustrates the gastric band according to the invention

Figure shows schematically the gastric band according to the

invention being applied to the proximal tract of patients stomach

Figure shows the gastric band according to the invention applied to

the proximal tract of the patients stomach

Figure shows the gastric band according to the invention inflated so

as to compress portion of the patients stomach

Figure 5A shows in cross-sectional view along line A-A in Figure the

10 inner surface of the gastric band compressing the patients stomach before

the gastric band has been inflated

Figure 5B shows in cross-sectional view along line A-A in Figure the

inner surface of the gastric band in relation to the patients stomach after the

gastric band has been inflated

15 Figure 5C shows in cross-section sectional view reinforcing member

or element located within the elongated perimeter i.e the rib connecting the

inner and outer surfaces thereby forming an inflatable chamber or cavity of

the gastric band which reduces the tendency of the gastric band to twist

around its longitudinal axis

20 Figure 6A is view of the gastric band attached to the patients

stomach with the inflation mechanism positioned to allow for inflation and

Figure 6B is an expanded view of the inflation mechanism

Detailed Description of the Invention

With reference to the figures described above the removable gastric

25 band according to the invention indicated as whole with reference number

comprises an elongated body having first or distal zone 30 second or

middle zone 32 third or proximal zone 34 and closure mechanism for

closing the elongated body back upon itself so as to surround portion

preferably the proximal tract of the patients stomach The closure

30 mechanism preferably comprises button in the first zone 30 and

corresponding aperture in the second zone 32 whereby the button can fit

-4-
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through the aperture and fix or lock the elongated body back onto to itself

Once locked into place the gastric band completely encircles and

compresses portion of the patients stomach see e.g Figures and

Although only one aperture is shown within the second zone 32 plurality

of such apertures can be provided if desired using such plurality of

apertures allows the surgeon to more closely adjust the diameter of the

encircling portion of the gastric band to the particular patients situation and

needs

Appropriately button is suitably shaped and sized to allow it to be

10 internally introduced into aperture as well as to close in an extremely

simple but secure manner the elongated main part around stomach and

keep it in place Although the button and aperture are preferably circular

as shown in Figure other shapes can be used so long as they provide the

desired closing/locking action Elongated body presents at least an inner

15 surface and an outer surface as more clearly shown in Figure 5A deflated

state and Figure 5B inflated state Preferably the elongated body has an

inflatable portion or internal cavity formed by inner surface outer surface

and ribs welds or closures 22 at the edges of the elongated body Ribs

22 essentially form closed space or internal cavity in combination with the

20 inner and outer surfaces and see e.g Figure 5B Such an inflatable

member allows the elongated body to be expanded when physiological

inflation medium i.e liquid or gas is introduced between inner surface

and outer surface Both the inflatable portion or internal cavity and the

inflation medium which effectively defines the size of the internal cavity are

25 referred to by common reference number in the figures Preferably button

is fluid-dynamically connected to inner surface of elongated body in

such way that as the latter inflates button also inflates as can be seen

for example in Figure this provides more secure locking of the elongated

body back upon itself Preferably the inner surface is more easily

30 expandable relative to outer surface 8so that inflation of the elongated body

allows further compression and thus more control of the compression of

the stomach Generally therefore it is preferred that outer surface

-5-
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undergoes little if any expansion when the physiological inflation liquid or

gas is introduced between inner surface and outer surface

Compression of the stomach using the gastric band of the present invention

allows for reduction of the stomach volume as desired The degree of

compression can be modified as desired throughout the course of treatment

by adding or removing inflation medium

Furthermore button and aperture are preferably sized relative to

one another that once button is passed through aperture and inflated the

closure mechanism is securely activated but once button is deflated the

10 closure mechanism can easily be deactivated by simply pulling on one end of

the gastric band preferably by pulling on tube 20 to remove the gastric band

from the abdomen Furthermore button is preferably located outside of

elongated main part by distance that can allow substantial alignment of

the first and second zones of elongated body when the latter is closed

15 around the stomach Thus when the elongated body is inflated and

preferably button is also inflated there is no unsuitable and/or harmful

superposition of two parts of the elongated body that would provide an

undesired enlargement at the zone where they are superposed In other

words the inflatable portions of the gastric band do not overlap such

20 overlapping might result in undesirable and/or additional stomach

compression in the area of overlap

Preferably button is equipped with flap 10 that makes it easier to

catch and insert the button into aperture using appropriate instruments

Flap 10 is appropriately made with no internal cavity and therefore is not

25 inflatable Flap 10 can be grasped quickly and simply by surgical endoscopic

forceps 11 that is passed first through aperture see Figure Once

grasped flap 10 and button are pulled back through aperture to lock the

gastric band in place see Figure

As noted above it is preferred that the button expands at the same

30 time as inner surface of the elongated body The expansion of button

should however be limited so that once the gastric band is locked firmly in

place the button does not under go significant further expansion For

-6-
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example the relative thicknesses of the walls of the button and inner

surface can be controlled such that the inflation of the button will reach

definite value without expanding any further independently of the inflation of

inner surface of elongated body Thus preferably the button expands

to size sufficient to lock the closure mechanism in place but not

significantly larger

The elongated body is preferably designed so as to prevent or

reduce the tendency of the elongated body to rotate around its long axis as

it is being placed in the proper position around the patients stomach For

10 example one or both of the ribs 22 at the edges of the elongated body can

contain stiffening elements 12 see Figure 5C which will reduce the tendency

of the elongated body to rotate or twist about its long axis without effecting

the ability of the elongated body to fold back on itself and encircle the

patients stomach Such stiffening elements 12 will reduce the tendency to

15 twist as the gastric band is being positioned within the patient Such stiffening

or antirotation elements 12 will tend to stabilize the prosthesis and make the

insertion easier The ribs 22 at the edges of the elongated body are

preferably gently curved so as not to create problems either at the time of the

implant or during removal by pulling of elongated body from the outside in

20 other words the ribs as well as other portions of the gastric band preferably

present smooth and gently curved surfaces to allow the gastric band to slide

easily around organs during implantation and removal

The gastric band preferably has an inflation mechanism 15 comprising

reservoir 16 for receiving the inflation medium preferably physiological

25 liquid or gas for inflating both elongated body and button Preferably the

reservoir 16 has several concentric layers 17 to allow it to be pierced for

example with needle 18 without the inflation medium being able to escape

from the perforation Preferably reservoir 16 is constructed with multiple

layers of material preferably elastomeric or plastic materials that when

30 pricked with needle 18 allows the hole to be made without skewing or

leakage between the different layers 17 Such skewing or leakage would

generally be mainly noticeable or chiefly accentuated during the expansion of

-7-
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reservoir 16 when the inflation medium would tend to leak The external

layer of reservoir 16 preferably constructed of biocompatible materials is

generally thicker than the other internal layers and can even be rigid since it

preferably remains adjacent to the abdominal wall more preferably within the

subcutis and presents such dimensions as to permit easy introduction

through surgical laparoscopic trocar By maintaining the reservoir 16 near

the abdominal wall the compression of the stomach can more easily be

modified as desired by addition or removal of the inflation medium In some

instances it may be desired for the reservoir 16 to remain outside the

10 abdominal wall

The elongated body can be inflated using the inflation medium

introduced into the reservoir 16 using for example syringe 18 as shown in

Figures 6A and 6B The elongated body is inflated until the desired degree of

compression of the stomach occurs The inflation of the gastric band is

15 generally performed under the control of the endoscopist who can observe

preferably using an endoscope from inside the stomach the diameter of the

gastric restriction induced by the inflation of the gastric band particularly by

inner surface Preferably essentially the entire length of the gastric band

encircling the stomach can be inflated using the inflation medium

20 Reservoir 16 is preferably located in the third or proximal zone 34 of

elongated body and is connected to the second or middle zone 32

containing aperture is present via tube 20 The length of tube 20 can be

varied as needed for particular patients preferably tube 20 does not

significantly expand when inflation medium is added to the gastric band In

25 operation the reservoir 16 is preferably not secured and remains in the

subcutis of the abdominal wall It may be located using for example feel or

ultrasound for introduction of the inflation medium in order to inflate or deflate

the gastric band Using such technique the diameter of the gastric

constriction provided by the gastric band can be modified or adjusted as

30 desired Preferably reservoir 16 has flap 21 which can be grasped using

appropriate instruments to assist in the inflation or deflation operation

-8-
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Preferably both the main portion of the elongated body and the tube

20 have stiffening or antirotation elements 12 within the ribs 22 as shown in

Figure 5C For example the stiffening elements 12 could be thin steel

other metal or other type wire that is fused into the plastic material of the rib

22 Such stiffening element 12 reduces the tendency of the gastric band to

rotate about its long axis before the closure mechanism is activated

Additionally it makes the gastric band considerably stronger i.e acting as

reinforcing element this added strength may be especially important when

the gastric band is removed from the patient by pulling on the proximal end 34

10 from the outside The stiffening element 12 when formed using steel or

other suitable metal wire can also be observed using X-rays thereby

determining the exact position of the band inside the patients abdomen

Preferably such stiffening element 12 extends essentially the entire length of

the elongated body i.e through the first second and third zones including

15 tube 20
When it is desired to remove the gastric band from the abdomen it is

generally preferred to remove at least portion of the inflation medium so

that the closure mechanism can more easily be disengaged significant

portion of the inflation medium can be removed using for example

20 syringe using essentially the same procedures as used for the initial inflation

process Alternatively tube 20 can be cut using cutting device 11 to

separate reservoir 16 as represented in Figure to release inflation medium

Preferably at least portion of inflation medium is removed prior to

cutting tube 20 so as to minimize release of inflation medium into the

25 abdominal cavity For this purpose under local anesthesia small

cutaneous incision is made in the abdominal wall to access reservoir 16 at

which time tube 20 is cut and the reservoir 16 is removed from the abdominal

cavity After the closure mechanism is disengaged the gastric band can

be removed from the abdominal cavity by pulling on the tube 20 through the

30 small cutaneous incision

Preferably the limit of expandability of inner surface is linked to the

limit of compressibility of the gastric walls and the two ends of the elongated

-9-
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body must be blunted enough to allow sliding between the patients tissues in

the phase of removal from the abdomen In the removal phase the gastric

band will behave as an abdominal drainage tube Preferably the materials of

construction and the surface smoothness are such that they will impede the

production of fibrotic scar adhesions as normally occurs with drainage tubes

or prostheses of silicone materials Such smooth surface helps to prevent

tissue adhesion to the gastric band Thus once deflated and unbuttoned the

gastric band can be removed easily by pulling on one end through small

incision Preferably the gastric band will have sufficient strength to withstand

10 the forces associated with removal by this technique

The gastric band of the present invention can be easily paired with the

use of gastric electrostimulator 100 and may be useful therefore for

inducing forced slimming in the initial phase of treatment for morbigenous

obesity The electrostimulator 100 may be incorporated into the design of the

15 gastric band as shown in Figure i.e attached to the inner surface such

that the electrostimulator 100 is in contact with the stomach when the gastric

band is properly positioned Alternatively it may be separately implanted

elsewhere within the abdominal cavity as shown in Figure e.g attached to

the antrum If incorporated into the gastric band design the electrostimulator

20 100 is implanted at the same time as and held in place by the gastric band

thereby eliminating separate attachment of the electrostimulator 100 In such

unitary design however the electrostimulator 100 must be removed at the

same time as the gastric band If such an electrostimulator 100 is separately

placed at distance from the gastric band it may remain within the

25 abdominal cavity after removal of the gastric band The selection of the

preferred location of such an electrostimulator 100 relative to the gastric band

will depend largely on the particular patients requirements and planed

treatment regime Both the electrostimulator 100 and the gastric band are

preferably installed and/or removed at the same time thereby reducing the

30 extent of surgical intervention and anesthesia

Conventional electrostimulation devices 100 may be used in the

practice of this invention in combination with the gastric band Such

10-
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devices include for example those described in U.S Patent 5423872

June 1995 an implantable gastric electrical stimulator at the antrum area

of the stomach which generates sequential electrical pulses to stimulate the

entire stomach thereby artificially altering the natural gastric motility to

prevent emptying or to slow down food transit through the stomach U.S

Patent 5690691 November 25 1997 portable or implantable gastric

pacemaker employing number of electrodes along the greater curvature of

the stomach for delivering phased electrical stimulation at different locations

to accelerate or attenuate peristaltic movement in the gastrointestinal tract

10 U.S Patent 5836994 November 17 1998 an implantable gastric

stimulator which incorporates direct sensing of the intrinsic gastric electrical

activity by one or more sensors of predetermined frequency bandwidth for

application or cessation of stimulation based on the amount of sensed

activity U.S Patent 5861014 January 19 1999 an implantable gastric

15 stimulator for sensing abnormal electrical activity of the gastrointestinal tract

so as to provide electrical stimulation for preset time period or for the

duration of the abnormal electrical activity to treat gastric rhythm

abnormalities U.S.Patent 6041258 March 21 2000 electrostimulation

device with improved handle for laparoscopic surgery U.S Patent

20 Application Serial Number 09/640201 filed August 16 2000

eletrostimulation device attachable to enteric or endo-abdominal tissue or

viscera which is resistance to detachment PCT Application Serial Number

PCT/USOO/09910 filed April 14 2000 Attorney Docket No 3581/006 PCT
entitled Gastric Stimulator Apparatus and Method for Installing based on

25 United States Provisional Application Serial Numbers 60/1 29198 and

60/129199 both filed April 14 1999 PCT Application Serial Number

PCT/USOO/10154 filed April 14 2000 Attorney Docket No 3581/004 PCT
entitled Gastric Stimulator Apparatus and Method for Use based on United

States Provisional Application Serial Numbers 60/1 29209 filed April 14

30 1999 and 60/466387 filed December 17 1999 and U.S Provisional Patent

Application Serial Number 60/235660 filed September 26 2000 entitled

Method and Apparatus for Intentional Impairment of Gastric Motility and/or

-11-
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Efficiency by Triggered Electrical Stimulation of the Gastric Tract with Respect

to the Intrinsic Gastric Electrical Activity All of these patents patent

applications provisional patent applications and/or publications are hereby

incorporated by reference

Moreover the gastric band of the invention is of great clinical interest

especially in relation to problems inherent to prolonged permanence in the

abdomen that is intragastric decubitus perforation strangulation and the

like In practice it has been confirmed that the removable gastric band

according to the invention is particularly advantageous because it can be

10 removed without having to perform an additional surgical intervention and

additional anesthesia on the patient thanks especially to its qualities of

resistance to pulling

The invention thus conceived is susceptible to numerous modifications

and variations all falling within the scope of the inventive concept

is furthermore all of the details can be substituted with technically equivalent

elements In practice other materials and dimensions can be used

depending on the demands and on the state of the technique

12
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Claims

That which is claimed is

removable gastric band comprising an elongated body having

first zone second zone third zone and closure mechanism wherein

the closure mechanism allows portion of the elongated body to close

around section of the stomach wherein the closure mechanism comprises

button in the first zone and at least one aperture in the second zone such

that the button can be inserted into the aperture to close the portion of the

elongated body around and hold it to the section of the stomach and

wherein the portion of the elongated body is essentially planar in cross

section

The removable gastric band of claim wherein at least the portion

of the elongated body encircling the section of the stomach comprises an

essentially planar inner surface an essentially planar outer surface and ribs

running along the elongated body and connecting the inner and outer

surfaces to form an internal cavity such that the cavity can be inflated

whereby the inner surface can controllably compress the section of the

stomach

The removable gastric band of claim wherein the button is

fluid-dynamically connected to the cavity and is inflatable whereby the

elongated body can be more securely closed around the section of the

stomach when the cavity is inflated

The removable gastric band of claim wherein the button is

located outside of the elongated body by distance to allow substantial

alignment of the first and second zones of the elongated body when closed

around said stomach

13-
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The removable gastric band of claim wherein the button has

flap for catching and easy introduction into the aperture

The removable gastric band of claim wherein the ribs have

reinforcing elements to reduce the tendency of the elongated body to rotate

around its long axis

The removable gastric band of claim wherein the second and

third zones are connected by tube and the third zone has reservoir for

receiving an inflation medium and wherein the reservoir is fluid-dynamically

connected to the cavity whereby the cavity can be inflated or deflated by

adding or removing respectively inflation medium from the reservoir

The removable gastric band of claim wherein the reservoir

comprises sphere having plurality of concentric layers to allow the

reservoir to be pierced with needle without allowing the inflation medium to

escape

The removable gastric band of claim wherein the reinforcing

elements are radiopaque

10 The removable gastric band of claim wherein the reservoir has

flap for easy holding

11 The removable gastric band of claim wherein the reservoir has

flap for easy holding

12 The removable gastric band of claim wherein essentially planar

inner surface of the portion of the elongated body encircling the section of the

stomach has an electrostimulator that contacts the stomach when the gastric

band is in placed around the stomach

14
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13 The removable gastric band of claim wherein the essentially

planar inner surface of the portion of the elongated body encircling the section

of the stomach has an electrostimulator that contacts the stomach when the

gastric band is in place around the stomach

14 method for treatment of obesity in patient said method

comprising

positioning removable gastric band around section of the

patients stomach

locking the removable gastric band around the section of the

patients stomach and

adjusting the removable gastric band to control the stomachs

diameter in the section of the patients stomach

wherein the removable gastric band comprises an elongated body

having first zone second zone third zone and closure mechanism

wherein the closure mechanism allows portion of the elongated body to

close around the section of the patients stomach wherein the closure

mechanism comprises button in the first zone and at least one aperture in

the second zone such that the button can be inserted into the aperture to

close the portion of the elongated body around and hold it to the section of

the stomach and wherein the portion of the elongated body is essentially

planar in cross section

15 The method of claim 14 wherein at least the portion of the

elongated body encircling the section of the stomach comprises an essentially

planar inner surface an essentially planar outer surface and ribs running

along the elongated body and connecting the inner and outer surfaces to form

an internal cavity such that the cavity can be inflated whereby the inner

surface can controllably compress the section of the stomach

16 The method of claim 15 wherein the button is fluid-dynamically

connected to the cavity and is inflatable whereby the elongated body can be

15-
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more securely closed around the section of the stomach when the cavity is

inflated

17 The removable gastric band of claim 16 wherein the button is

located outside of the elongated body by distance to allow substantial

alignment of the first and second zones of the elongated body when closed

around said stomach

18 The method of claim 16 wherein the button has flap for catching

and easy introduction into the aperture

19 The method of claim 18 wherein the ribs have reinforcing

elements to reduce the tendency of the elongated body to rotate around its

long axis

20 The method of claim 19 wherein the second and third zones are

connected by tube and the third zone has reservoir for receiving an

inflation medium and wherein the reservoir is fluid-dynamically connected to

the cavity whereby the cavity can be inflated or deflated by adding or

removing respectively inflation medium from the reservoir

21 The method of claim 20 wherein the reservoir comprises sphere

having plurality of concentric layers to allow the reservoir to be pierced with

needle without allowing the inflation medium to escape

22 The method of claim 21 wherein the reinforcing elements are

radiopaque

23 The method of claim 20 wherein the reservoir has flap for easy

holding

16
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24 The method of claim 21 wherein the reservoir has flap for easy

holding

25 The method of claim 15 further comprising implanting an

electrostimulator near or adjacent to the patients stomach and providing

electrostimulation to the patients stomach in combination with the gastric

band

26 The method of claim 25 wherein the electrostimulator is located

on the essentially planar inner surface of the portion of the elongated body

encircling the section of the patients stomach such that the electrostimulator

contacts the patients stomach when the gastric band is in place around the

patients stomach

27 The method of claim 25 wherein the electrostimulator is located

separately from the gastric band

28 The method of claim 20 further comprising implanting an

electrostimulator near or adjacent to the patients stomach and providing

electrostimulation to the patients stomach in combination with the gastric

band

29 The method of claim 28 wherein the electrostimulator is located

on the essentially planar inner surface of the portion of the elongated body

encircling the section of the patients stomach such that the electrostimulator

contacts the patients stomach when the gastric band is in place around the

patients stomach

30 The method of claim 28 wherein the electrostimulator is located

separately from the gastric band

-17-
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54 Title DISPERSIONS FOR FORMULATING SLIGHTLY OR POORLY SOLUBLE ACTIVE INGREDIENTS

54 Bezeichnung DISPERSIONEN ZUR FORMULIERUNG WEMG ODER SCHWER LOSLICHER WTRKSTOFFE
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19

OPTICAL MICROSCOPE PHOTO OF THE EMULSION CONTAINING SniglmL AMPHOTERICIN

FROM BXAMPLE 19

57 Abstract The invention relates to dispersion comprising an oily phase and an aqueous phase in the form of an 0/W emulsion

or W/O emulsion at least one active ingredient which is slightly or poorly soluble in the oily and the aqueous phases in addition to

optionally one or more emulsifiers and/or stabilisers The dispersion is devoid of toxicologically questionable organic solvents and

contains dissolved quantity of said active ingredient that is higher than the additive quantity obtained by its maximum solubility in

both the oily and the aqueous phase of the emulsion

aufder nachsten Seite
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Erkiarung gemall Regel 4.17 Zur Erkiarung der Zweibuchstaben-Codes und der anderen

Er./mndererklarung Regel 4.17 Zffer iv nur für US Abkürzungen wird auf die Erkiarungen Guidance Notes on

Codes and Abbreviations am Anfang jeder regularen Ausgabe
Vcroffentlicht der PCT-Gazette verwiesen

ohne iniernaiionalen Recherchenberichi und erneut zu

veroffenilichen nach Erhali des Berichis

57 Zusnmmenfnssung Die Erfindung betrifft eine Dispersion die eine dlige Phase und eine whssrige Phase in Form einer 01W-

Emulsion oder W/O-Emulsion mindestens einen in der oligen und der wässrigen Phase wenig oder sehwer loslichen Wirkstoff sowie

gegehenenfalls einen oder rnehrere Ernulgatoren und/oder Stahilisatoren umlasst wohei die Dispersion frei VOfl toxikologisch

bedenkliehen organisehen Ldsungsmitteln ist und den Wirkstoff geldst in einer Menge enthält die hither ist als die Menge die sieh

additiv aus seiner maximalen Losliehkeit in der oligen und der wässrigen Phase der Emulsion ergibt
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Dispersionen zur Formulierung

wenig oder schwer löslicher Wirkstoffe

Die Erfindung betrif ft Dispersionen die eine ölige Phase eine

wäi3rige Phase und in diesen beiden Phasen wenig löslichen schwer

löslichen bis zu unl6slichen Arzneimittelwirkstoff umfassen

Wirkstoffe mit geringer Löslichkeit haben sehr oft das Problem

elner unzureichenden Bioverfügbarkeit Der generelle Lösungs
ansatz für dieses Problem ist die Erhohung der Läslichkeit dieser

Wirkstoffe Beispiele hierfür sind die Lösungsvermittlung über

Solubilisation Bildung von EinschluJ3verbindungen mit

Cyclodextrinen sowie die Verwendung von Lösungsmittelgemischen

Bauer K.-H Fröinming Führer Pharmazeutische

Technologie Georg Thieme Verlag Stuttgart 1991 Für viele

Wirkstoffe führt dies jedoch nicht zu einer ausreichenden

Erhohung der Löslichkeit insbesondere wenn Wirkstoffe gleich

zeitig schwerlöslich in wäi3rigen Medien und gleichzeitig

schwerlislich in organischen Medien sind Hier scheiden

Lösungsmittelgemische als Lösung für das Problem aus Alternativ

können gering wasserlösliche Wirkstoffe in Olen gelöst werden
eine O/WEmulsion hergesteilt und diese dann oral oder parenteral

in der Regel i.v appliziert werden Sehr viele Wirkstoffe
insbesondere Wirkstoffe mit gleichzeitig geringer L5s1ichkeit in

wäi3rigen und organischen Medien sind jedoch nicht ausreichend

in len löslich Nicht ausreichend bedeutet dai3 aufgrund zu

geringer Löslichkeit bei erforderlicher Dosis das zu applizieren
de Volumen der Emulsion zu groi3 wird
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In Wasser und in 1en gering lösliche Wirkstoffe wie lxnphotericin

kinnen trotzdem in Emulsionen einqearbeitet werden Seki et al
Us 534 502 Urn dies zu erreichen rnUssen jedoch zusätzliche

organische Lösungsmittel eingesetzt werden Diese Lisungsrnittel

müssen dann in Zwischenschritten der Emulsionsherstellung oder

deni Produkt wieder entzogen werden Davis Washington EP 296

845 Al wobei jedoch em gewisser Restlösungsmittelgehalt im

Produkt verbleibt Zusätzlich ist diese Herstellung sehr

zeitaufwendig und kostenintensiv so daB Produkte basierend auf

10 dieser Technologie praktisch auf dem Markt nicht vertreten sind

Elne alternative Methode ist die Einlagerung von derartigen

Substanzen wie Amphotericin in die Phospholipid-Doppelmembran

von Liposomen Handelsprodukt ist beispielsweise Ambisome

Janknegt et al Liposomal and lipid formulations of amphoteri
15 cm Clin Pharmacokinet 23 279291 Nachteilig ist

aber auch hier die sehr teure 1-lerstellung so dal3 es in der Regel

nur in Notfällen eingesetzt wird wenn eine andere Behandlung

nicht zurn Ziel führt bzw nur bei Patienten eingesetzt wird die

finanziell in der Lage sind die Behandlung zu bezahlen Somit

20 besteht eindeutig em Bedarf an einer kostengUnstigen Formulie

rung die gleichzeitig moglichst einfach herzustellen 1st irn

Gegensatz zu Liposomen lagerstabil ist und eine Lyophilisation

nicht erfordert sowie nicht von Restlösungsmitteln belastet ist

25 Der vorliegenden Erfindung liegt daher die Aufgabe zugrunde elne

Dispersion zur Verfugung zu stellen die einen wenig schwer oder

sogar bisher unlöslichen Wirkstoff in einer bisher nicht

möglichen Menge gelöst enthält wobei gleichzeitig die oben

beschriebenen Nachteile der Verwendung zusätzlicher zur Formulie
30 rung bisher notwendiger organischer Lôsungsmittel entfällt

Gegenstand der vorliegenden Erfindung 1st daher elne Dispersion
auf der Basis einer 01WEmulsion oder einer W/0Emulsion beladen

mit Wirkstoff der in Wasser und gleichzeitig auch in 1en wenig

35 löslich oder schwer löslich bis hin zu unláslich 1st wobei diese

Dispersion frei von toxikologisch bedenklichen organischen
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LdsungsmitteJ-n ist und den Wirkstoff gelöst in einer Menge

enthält die höher ist als die Henge die sich additiv aus seiner

maximalen Löslichkeit in der Wasser und der Olphase der Emulsion

ergibt

Insbesondere ist die erfindungsgemäi3 gelöste Menge urn den Faktor

bevorzugter noch bevorzugter 10 oder noch grbi3er als die

additive Menge

10 Die additive Menge wird durch Auflösen der maximalen Wirkstof

menge in den separaten öligen und wäl3rigen Phasen bei ansonsten

identischen Lösebedingungen entsprechend den Anteilen in der

Dispersion ermittelt Sattigungskonzentrationefl wobei keine

weiteren zusätzlichen organischen Losungsmittel zum Einsatz

15 kommen Die erfindungsgemäl3e Dispersion enthält zusätzlich zu der

additiven Menge em überadditive Menge an gelostein Wirkstoff

Em wichtiges erfindungsgemäl3es Merkmal ist dal3 bei gleicher

Zusammensetzung hochenergetisch homogenisiert wird im Vergieich

20 zu niederenergetischem Dispergieren Schfltteln oder Blattrührer

Die Herstellung der erfindungsgemäi3en Dispersion erfolgt

insbesondere unter Ausschlui3 von toxikologisch bedenklichen

organischen Lösungsiuitteln wie z.B Methylenchiorid und Ethanol

25 Die Wirkstoffe werden unter Umgehung eines Zwischenschrittes

direkt aus der testen Substanz in die Emulsion eingearbeitet

Detaillierte Beschreibung der Erfindung

30 Generell ist es anerkannter Stand der Wissenschaft daB die

MolekUle eines schwerlöslichen oder gering löslichen Wirkstoffes

aus dem festen Aggregatzustand Pulver über mindestens einen

Zwischenschritt molekulardisperse Verteilung in einem

Lösungsmittel in eine Emulsion als Trägersystem eingearbeitet

35 werden müssen Die Erfahrung zeigt daB bei in Wasser und

gleichzeitig sehr goring löslichen Substanzen es nicht genügt
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4-

eine Emulsion mit Kristallen des Wirkstoffes zu versetzen So

führt die teilweise praktizierte Zumischung von Amphotericin

Lösung Lösungsmittelgemisch zu einer handelsüblichen 01W-

Emulsion wie Intralipid oder Lipofundin zur Präzipitation des

Wirkstoffes es entstehen Pmphotericin B-Kristalle die sedimen
tieren und sich nicht mehr in der Emulsion auflösen

Uberraschender Weise wurde jedoch nun gefunden daB die Her
stellung eines Emulsionssystems mit gelostem Wirkstoff auch

10 direkt aus dem festen Aggregatzustand des Wirkstoffes möglich
ist Zur Herstellung der erfindungsgemäi3en Dispersion wird der

Wirkstoff in partikularer Form der Wasserphase oder der ölphase

zugesetzt und anschliei3end alle Komponenten einem höher energe
tischen oder hochenergetischen Prozel3 wie 13 der Homogenisa

15 tion insbesondere der Hochdruckhomogenisation unterzogen Der

hochenergetische ProzeB der Hochdruckhomogenisation führt dazu
daB der Wirkstoff in die Emulsion molekulardispers eingearbeitet
wird und keine Wirkstofkristalle mehr im Polarisationsmikroskop
cletektierbar sind Die erhaltenen Emulsionen sind Uberraschender

20 Weise ähnlich stabil wie Systeme die unter Einsatz von orga
nischen Lösungsmitteln erzeugt warden sind

Eine sehr einfache Art der Einarbeitung der Wirkstoffkristalle

ist die Verreibung des Wirkstoffes mit einer handelsüblichen 01W-

25 Emulsion Lipofundin Intralipid Nach Anreiben befindet

sich der Wirkstoff primar in der Wasserphase es ist em

disperses System entstanden das als innere Phase gleichzeitig

ltropf en und Wirkstoff-Kristalle enthält Dieses disperse System
wird dann homogenisiert oder hochdruckhomogenisiert 1.500

30 bar und 20 Homogenisationszyklen Es wird eine feindisperse
Emulsion erhalten Beispiel in der am Ende des Homogenisa
tionsprozesses keine WirkstoffKristalle mehr nachweisbar sind
Die Kristalle haben sich daher nahezu vollständig oder you
ständig aufgelost d.h daB sich im Lichtmikroskop selbst bei

35 1000 facher Vergröi3erung in von Feldern nicht mehr als 10
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Kristalle vorzugsweise nicht mehr als Kristalle und ins
besondere nicht mehr als Kristall nachweisen lassen/lä13t

Falls es gewunscht ist kann der Wirkstoff jedoch auch in einer

soichen Nenge eingesetzt werden daf am Ende des Homogenisations

prozesses neben dem geiösten Anteil des Wirkstoffs noch em

Anteil des Wirkstoffs in ungeiöster kristalliner Form vorliegt
der em Depot bildet

10 Alternativ kann eine wäi3rige Suspension des Wirkstoffes mit einer

0/W-Emulsion gemischt werden Es handeit sich wieder urn em

disperses System mit einer dispergierten Phase aus bltropfen und

Wirkstoff-Kristalien Dieses wird ebenf ails einem höher oder

hochenergetischem ProzeTh wie cler Hochdruckhomogenisation

15 unterzogen Die Zumischung einer wäi3rigen Suspension des

Wirkstoffes eignet sich inshesondere dann wenn die Wirkstoffcon

zentration reiativ gering ist Zusätzlich kann die wäi3rige

Suspension des Wirkstoffes vor der Zumischung einem in den

Lehrbtichern beschriebenem Mahlprozel3 unterzogen werden

20 NaBmahlung mit einer Kolloithnühie einer KugeirnUhie oder elner

Perlmühle oder durch Hochdruckhomogenisation vorzerkleinert

werden

Generell ist es günstig den Wirkstoff in der Form sehr feiner

25 Kristalle zu verwenden in mikronisierter Form mit einer

Teilchengroi3e un Bereich von Ca 01 pin 25 pin Kolloidmiihle

GasstrahlmUhie

Alternativ kann der Wirkstoff auch in öl dispergiert werden Das

30 ii mit den Wirkstoff-Kris-tallen wird dann in der Wasserphase

dispergiert wobei das dafUr notwendige Tensid entweder der

Wasserphase zugesetzt wird oder in der öiphase gelöst wird bzw
jeweils dispergiert wird In Faile von Lecithin cann das Lecithin

in Wasser dispergiert werden oder in der ölphase unter ieichtem

35 Erwärmen gelöst werden
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Bei Einarbeitung der Wirkstoff-Kristalle in die Olphase kann dies

ohne Zusatz eines Tensids erfolgen Das Tensid Lecithin
wird anschliei3end zugesetzt Alternativ können auch die Wirk
stat f-Kristalle in eine lphase eingearbeitet werden die bereits

Tensid enthält

Nach Einarbeitung der Wirkstoff-Kristalle in das Ol wird die

Olphase in Wasser dispergiert mit einem hochtourigen

RUhrer und die erhaltene Rohemulsion anschliel3end hochdruckhomo
10 genisiert Auch hier ist es gUnstig die Wirkstoff-Kristalle

moglichst klein einzusetzen Zur weiteren Zerkleinerung der in

die 1phase eingearbeiteten Wirkstoff-Kristalle kann diese ölige

Suspension vor dem Herstellen der Rohemulsion zunächst einer

unterzogen werden Die Wirkstoff-Kristalle in der Olphase

15 werden durch diese Naf3mahlung weiter zerkleinert teilweise bis

in den Nanometerbereich Ubliche Verfahren der Nai3mahlung die

eingesetzt werden k6nnen sind die Kolloidmühle und die

Hochdruckhomogenisation der ölphase Generell ist die Kavitation

einer wäi3rigen Phase das anerkannte Prinzip der Zerkleinerung bei

20 der Hochdruckhomogenisation die Anwesenheit von Wasser ist

zur Kavitation erforderlich Ole mit ainem zu Wasser extrem

geringen Dampfdruck sind zur Kavitation nicht fähig Trotzdem

wurde Uberraschender Weise gefunden daB eine zur Herstellungdes
neuen Trägersystems ausreichende Zerkleinerung auftritt

25

Charakteristisch für die erfindungsgemäJ3e Dispersion ist daB der

in der Emulsion eingearbeitete Wirkstoff in höherer Menge gel5st

vorliegt als es sich additiv aus seiner maximalen Löslichkeit in

der Wasser- und Olphase der Emulsion ergibt und gleichzeitig zur

30 Herstellung keine toxikologisch bedenklichen organischen

Lösungsmittel eingesetzt wurden Zu soichen toxikologisch
bedenklichen organischen Lösungsmitteln gehören insbesondere

Chloroform Methylenchlorid längerkettige Alkohole wie Hexanol

und Octanol aber auch ethanol in höheren Konzentrationen
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7--

In der Regel handelt es sich be den erfindungsgemä.J3en Wirk
stoffen urn Wirkstoffe die wenig iösiich Teil lost sich in 30-

100 Teiien LOsungsmittel oder schwer lOslich Teil in 1001000
Teilen LOsungsmittel insbesondere aber sehr schwer löslich

Teil lost sich in 1.000 bis 10.000 Teilen LOsungsmittel oder

sogar unlOslich sind 10.000 Teile Losungsmittel

So beträgt die LOsiichkeit von Amphotericin in Wasser weniger
als 0001% 001 mg/mi bei pH 6-7 das heii3t dem pH-Wert der

10 Emulsion Die LOsiichkeit von Amphotericin ist zwar hOher be pH
und pH 11 01 mg/mi jedoch sind diese Losungen nicht

intravenös applizierbar

Die LOsiichkeit von Arnphotericin in Sojaöl Long Chain Triglyce
15 rides LCT und in Miglyol 812 Medium Chain Triglycerides

MCT den Standard6len für die meisten auf dent Markt befindlichen

Emulsionen zur parenteralen Infusion ist kleiner ais 00001
mg/mi

20 40g Emulsion aus Beispiel bestehen zu 20% aus 01 8g und Ca
80% aus Wasser 32g Somit lassen sich aufgrund der Löslich
keiten 00001 mg/mi pius 32 001 mg d.h insgesamt 03208
mg Amphotericin in 40g Emulsionsbestandteilen 01 und Wasser

auflOsen d.h 0008 mg/mi In der voriiegen erfindungsgemai3en

25 Emulsion konnten 02 mg/mi Emulsion eingearbeitet werden

Beispiel ohne daB Inikroskopisch Kristalie von ungeiostem
Arzneistoff detektierbar waren Beispiei 12 Auch hOhere

Konzentration wie mg/mi Emulsion konnten eingearbeitet werden

Beispiel mit Laserdiffraktometrie waren keine der zur

30 Hersteilung eingesetzten ArzneistoffpartiJcei mehr detektierbar

Beispiei 11

Bei einer gewunschten Dosis von z.B 100 mg Amphotericin ergibt
sich be den erfindungsgemJ3en Dispersionen mit bzw 02 mg/mi

35 Emulsion em intravenös zu applizierendes Voiumen von 100 bis 500

ml Emulsion Somit werden mit der erfindungsgemäflen Emulsion
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wenig lásliche und schwer lösliche Wirkstofe erst in cinem

ausreichend kleinen Applikationsvoiumen bei verträglichen pH
Werten applizierbar

Gelöster Wirkstoff ist schnell verfUgbar Zur Erzeugung etnes

Depots kann mehr Wirkstof in die Dispersion eingearbeitet werden

ai sich darin lost man erzeugt Kristalle die ais Depot

wirken Die Löslichkeit in Wasser und lphase betragen z.B für

Amphotericin 0008 mg/mi die erfindungsgemäJ3e Emulsion lOst

10 ohne detektierbare Kristalle z.B Of mg/mi Beispiel
Arbeitet man mg/mi Dispersion em so ist die LOslichkeit

flberschritten ubersättigtes System Nach Hochdruckhomogenisa

tion erhäit man zusätzlich zuin geiOsten Wirkstoff noch hochfeine

Arzneistoffkriställchen Beispiel 15
15

Die durch Mischung von Arzneistoff Beispiel 15 oder einer

Arzneistoffsuspension analog Beispiel mit einer Emulsion und

anschlieBende Homogenisation hergesteliten heterogenen über

sättigten Dispersionen sind dadurch gekennzeichnet daJ3 separat

20 nebeneinander Oltropfen und hochfeine Kriställchen existieren
d.h die Kristalie sind primär aui3erhalb der ltropf en

Die Bestimmung der PartikelgrOl3e erfolgt mit Lichtmikroskopie

unter Ermittiung der Anzahlverteilung Alternativ erfolgt die

25 Bestinunung mit Laserdiffraktometrie Gerät Coulter LS 230
Coulter Electronics Krefeld Germany wobei die erhaltene

Volumenverteilung in die Anzah.lverteilung umgerochnet wird

Sind in der Dispersion bei hoher Belaclung mit Wirkstof neben den

30 Emulsionstropfen noch Arzneistoffkristalle vorhanden so sind

direkt nach der Herstellung mindestens 90% bevorzugt 95% der

Anzahl der Wirkstotfkristalie in der Anzahlverteilung kieiner als

.tm Bei Anwendung von hohen Drflcken z.B 1000 bar und einer

ausreichenden Anzahl an Homogenisationszyklen erhlt man

35 hochdisperse Systeme In Abhängigkeit von Druck und Zyklenzahl

erhält man Dispersionen mit mindestens 90% teilweise 95% und
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insbesondere 99% der Anzahl der Kristalle in der Anzahlverteilung

kielner als inn

Oben wurde die in situ Erzeugung des Wirkstoff-Depots aus

Kriställchen durch Herstellung der erfindungsgemäi3en Dispersion

mit einer Wirkstoffmenge oberhaib der Sättigungslöslichkeit des

Systems beschrieben Alternativ kann auch eine erfindungsgemäl3e

Dispersion mit ausschlieBlich gelostem Wirkstoff hergesteilt

werden der man nachträglich Wirkstoffkristalle definierter Gröi3e

10 zumischt z.B mikronisierter Wirkstoff

Zur Herstellung der erfindungsgemäi3en Dispersion können handels
Ubliche O/W-Emulsionen eingesetzt werden z.B Lipofundin

Intralipid Lipovenös Abbolipid Deltalipid und Salvilipid oder

15 es wird eine Emulsion aus ölphase Emulgator Stabilisator und

äuJ3erer Phase z.E Wasser hergestelit

Beispiele für Bestandteile der Olphase der Emulsionen sind

Sojaál Safloröl Distelöl langkettige Triglyceride LCT
20 mittelkettige Triglyceride MCT wie z.B Miglyole Fischöle und

le mit etnem erh6hten Anteil an ungesättigten Fettsäuren
acetylierte Partialglyceride wie Stesolid einzeln oder in

Mischungen

25 Zur Stabilisierung der Dispersionen können Emulgatoren und

Stabilisatoren eingesetzt werden Diese sind gegebenenfalls
bereits in der zur Herstellung der erfindungsgeinäi3en Dispersion

eingesetzten Emulsion enthalten Zusatz weiterer Emulgatoren unci

Stabilisatoren bei der Herstellung der Dispersion Jcann vor
30 teilhaft sein

Beispiele für Ernulgatoren sind z.B Ei-Lecithin Soja-Lecithin

Phospholipide aus Ei oder Soja Tween 80 Natriumglykocholat und

Natriumlaurylsuif at SDS Alternativ kann Stabilisierung durch

35 Zusatz von Substanzen erfolgen die über andere Mechanismen als

Emulgatoren stabilitätserhöhend wirken z.B über sterische
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10

Stabilisierung oder Erhöhung der Zetapotentials Soiche Stabili

satoren sind z.B BlodkCopolymere wie z.B Poloxamere z.B
Poloxamer 188 und 407 und Poloxamine z.B Poloxamine 908
Poiyvinylpyrrolidon PVP Polyvinylalkohol PVA Gelatine

Polysaccharide wie Hyaluronsäure und Chitosan und ihre Derivate

Polyacry1sure und ihre Derivate Polycarbophil Cellulosederiva

te Methyl- Hydroxypropyl- und Carboxymethylcellulose

Zuckerester wie Saccharosemonostearat und Antiflokiculatien wie

Natriumcitrat Emulgatoren und Stabilisatoren können einzeln oder

10 in Mischungen verwendet werden Typische Konzentrationen sind

01% his 20% insbesondere 05% his 10%

Als wäi3rige äuj3ere Phase der zur Herstellung der erfindungs

gemäl3en Dispersion eingesetzten 01WEmulsion können dienen

15 Wasser Mischungen von Wasser mit anderen wassermischbaren

organischen Flflssigkeiten flflssige Polyethylenglykole PEG
insbesondere PEG 400 und 600

Die wäi3rige äui3ere Phase kann auch Zusätze enthalten z.B

20 Elektrolyte Nichtelektrolyte z.B Glycerol Glucose Mannit

Xylit zur Isotonisierung Gelbildner wie Cellulosederivate und

Polysaccharide wie Xanthan und Alginate z.B zur Viskositäts

erhöhung

25 Für die topische Applikation können der Dispersion Penetrations

verstärker z.B Azone Laurinsure und für die Applikation zum

Gastrointestinaltrakt Absorptionsverstärker .B Gallensäuren

Lysophospholipide zugesetzt werden

30 Wirkstoffe zur Einarbeitung in die Emulsion sind neben Amphoteri
cm z.B Ciclosporin Buparvaguon und Atovaguon Weitere

Wirkstoffe sind Hormone z.B Estradiol Antioestrogene und

Kortikoide z.B Prednicarbat

35 Die Applikation der Emulsion kann auf verschiedenen Wegen

erfolgen z.B parenteral aber auch oral oder topisch Bei
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parenteraler Applikation sind alle gängigen Wege m8glich z.B

intravenös intra und subkutan intramuskulär intraartikulär

intraperitoneal etc

Topische Emulsionen mit Ciclosporin können die Wirkstoffpenetra

tion in die Haut verbessern aufgrund des hohen gelosten Anteils

an Arzneistoff erhöhter Konzentrationsgradient Orale Ap
plikation der Ciclosporin-Emulsion kann die Bioverfügbariceit

erhöhen da im Gegensatz zu mikronisiertem Ciclosporin em

10 erhöhter gelöster Anteil vorliegt

Die Bioverfügbarkeit von oral appliziertem Amphotericin ist

aufgrund seiner geringen Löslichkeit nahezu Null Orale Ap
plikation der 1mphotericin-Emu1sion kann aufgrund des erhöhten

15 gelösten Anteils ebenf ails die BioverfUgbarkeit erhöhen

Die erfindungsgernai3en Emulsionen z.B mit Buparvaquon und

Atovaquon können nach intravenöser Injektion auch durch

Anlagerung einer Targeting-Einheit z.B Apolipoprotein in

20 Kombination mit Apolipoprotein und MV für eine gewebs
spezifische Arzneistoffapplikation eingesetzt werden Targeting
zum Gehirn Erreger lokalisieren bei bestimmten Erkrankungen des

monozytären phagocytierenden Systems NPS auch im Gehirn und

sindbisher schwer einer Therapie zugänglich z.B Leishmaniosen

25 Toxoplasmose

Die oben beschriebenen Systeme sind vom Typ 01W öltropfen

sind dispergiert in einer Wasserphase Es ist jedoch auch

möglich Dispersionen auf der Basis von W/OEmulsionen zu

30 produzieren Em grundsätzlicher Vorteil ist daB die äui3ere

lphase als eine Diffusionsbarriere fungiert und die Freigabe des

Arzneistoffes verzögert Derartige Dispersionen können nicht

intravenös appliziert werden aber sie können zuin Beispiel
intramuskulär oder subkutan als Depotformulierung injiziert

35 werden Applikation dieser WIO-Systeme am Auge erhöht die

Verweilzeit aufgrund der erhöhten Viskositt und gleichzeitig
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wird elne verlängerte Arzneistofffreisetzung erreicht Bei

topischer Applikation auf die Haut hat die ölphase einen

okJclusiven Effekt der zu einer erhöhten Arzneistoffpenetration
führt Daher besitzen diese W/O-Typ-Systerne einen Vorteil für

spezielle Anwendungen Bevorzugte Form der Erfindung 1st jedoch

die Dispersion auf der Basis des O/W-Typs

Bei OlinWasser Emulsionen ist die Dispersion dadurch gekenn
zeichnet daJ3 sie bis 995 Gew.% wi3rige Phase vorzugsweise

10 10 bis 95 Gew.-% wäi3rige Phase besonders bevorzugt 60 bis 95

Gew.-% wäBrige Phase und speziell 70-95% wäi3rige Phase jeweils

bezogen auf die Gesamtmenge der Dispersion enthält

Bei Wasser-in-Ol Emulsionen ist die Dispersion dadurch gekenn
15 zeichnet daJ3 sie aus bis 30 Gew.% wäi3riger Phase vorzugs

weise 10 bis 25 Gew.-% wä.Briger Phase besonders bevorzugt 10 bis

20 Gew.% wäl3riger Phase jeweils bezogen auf die Gesamtmenge der

Dispersion enthält

20 Die Bestandteile der 1phase der Emulsionen sind wie oben

ausgeführt insbesondere ausgewählt aus der Gruppe bestehend aus

Sojaöl Safloröl Distelöl langkettigen Triglyceriden LCT
mittelkettigenTriglyceriden MCTwie Miglyole Fischölen

und Olen mit einem erhöhten Anteil an ungesättigten Fettsäuren
25 acetylierten Partialglyceriden wie in Stesolid einzeln oder

in Mischungen Die mittelkettigen Triglyceride enthalten

vorzugsweise wenigstens 90 Triglyceride der Capryl-Saure C8
und der Caprin-Säure ClO Als ölphase sind im Ralunen der

Erfindung Gemische aus Sojaöl und NCT vorzugsweise im Gewichts
30 verhltnis 51 bis 15 besonders bevorzugt zwischen 21 und 12

oder 11 geeignet

Die Fettphase der erfundenen Dispersion kann aus Olen bestehen
d.h die Lipide sind bei einer Rauintemperatur von 20C flussig

35 Es besteht weiterhin die Möglichkeit daB diese le mit Lipiden

gemischt werden die bei einer Raumtemperatur von 20C fest sind
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Die Nischungsanteile von öl zu festem Lipid können von 99 bis

99 Gewichtsanteile variieren Bevorzugt sind Mischungen
die mindestens 10 Teile flüssiges öl enthalten speziell

mindestens 30 Teile flüssiges öl und insbesondere mindestens 50

Anteile flUssiges Ol

In speziellen Fallen kann die Lipidphase der Dispersion zu 100%

Lipide enthalten die bei einer Raumtemperatur von 20C fest

sind Schmelzen die Lipide nahe der Raumtemperatur können

10 Dispersionen erhalten werden deren Lipidtröpfchen sich in einem

Zustand einer UnterkUhlten Schmelze befinden Liegen sehr

hochschmelzende Lipide vor können ungeachtet der durch die

ThomsonGleichung beschriebenen Schmelzpunktionsdepression die

Partikel der Dispersion aushärten Die Thomson-Gleichung
15 beschreibt daB der Schmelzpunkt von Lipiden gegenuber ihrer

abulkn_Ware stark herabgesetzt wird wenn diese in sehr feinen

Partikein auskristallisieren Nanopartikel oder Partikel

in einem Gröi3enlbereich von wenigen Mikrometern Hunter
Foundations of colloid science Vol Oxford University Press

20 Oxford 1986

Beispiele für bei Raumtemperatur feste Lipide sind Karnauba

wachs Hydroxyoctacosanyihydroxystearat Chinesisches Wachs
Cetylpalmitat Bienenwachs und ähnliche Wachse Weitere Beispiele

25 für feste Lipide beinhalten C20.40 Di- und Triglyceride mit

gesattigten und ungesättigten Fettsäüren C2040 Fettalkohole C20.40

Fettamine und ihre Verbinclungen sowie Sterole

Als Lipide zur Herstellung von Mischungen aus flüssigen und

30 festen Lipiden sind geeignet Natürliche oder synthetische

Triglyceride bzw 11ischungen derselben Monoglyceride und

Diglyceride alleine oder Mischungen derselben oder mit

Triglyceriden selbst-emulgierende modifizierte Lipide natür
liche und synthetische Wachse Fettalkohole einschliei3lich ihrer

35 Ester und Ether und Nischungen derselben Besonders geeignet sind

synthetische Monoglyceride Diglyceride und Triglyceride als
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individuelle Substanzen oder als Mischung Hartfett
Imwitor 900 Triglyceride Glyceroltrilaurat Glyceroltri
Inyristat Glyceroltripalmitat Glyceroltristearat und Glycerol
tribehenat und Wachse wie Cetylpalmitat Karnaubawachs und

weiBes Wachs DAB Aui3erdem Kohlenwasserstoffe wie

Hartparaf fin

Die Tropfengröi3e der bltropfen O/W-Typ oder Wassertropfen W/0-
Typ in der Dispersion ist gröi3er als 100 nm bestimmt mit

10 Photonenkorreiationsspektroskopie PCS Das empfohlene obere
Gröi3enlimit für die Tropfen ist 10 jim anderenf ails kommt es zum

Aufral-unen aufgrund der Flotation der Tropfen was zu physika
lischer Instabilität führt Tropfenkoaleszenz Urn Flotation zu

minimieren soilte die GröJ3e kleiner als jim sein vorzugsweise
15 unterhaib von jim PCSDurchmesser was zu den sogenannten

physikalisch autostabilen Dispersionen fUhrt Die optiinale

Stabilität wurde gefunden im Gröi3enbereich ähnlich zu parentera
len Fettemulsionen mit PCSDurchxnessern von 200 nm bis 500 run

20 Der Gehalt an Stabilisatoren in parenteralen Zubereitungen soilte

so niedrig wie möglich gehalten werden urn Toxizität und

Störungen des Metabolismus zu minimieren Von Lecithin-haltigen
Emulsionen zur parenteralen Ernährung ist es bekannt daJ3 eine

zu hohe ZufUhrung von Lecithin metabolische Storungen bewirken
25 kann typische Tagesvolumina appliziert sind hier 500 ml

Emulsion und mehr Dies fUhrte zu der Entwicklung der Lecithin
reduzierten Emulsionen man reduzierte den Lecithingehalt
von 12% weiter auf nur 06% Lecithin Einige Systeme zur

Applikation von schwerlöslichen Arzneistoffen verwenden einen

30 relativ hohen Elnulgatorgehalt Solubilisierung mit

Tensiden SEDDS self-emulsifying drug delivery systems
basierend auf der Solubilisation von öl mit hohen Tensidkonzen

trationen Eine spezielle Eigenschaft der vorliegenden Erfindung

ist daB sie die Tensidbelastung minirniert Eine typische
35 Zusarnmensetzung des 0/WTypes der erfindungsgemai3en Dispersion

ist 20 Ui 12 Lecithin 01 Arzneistoff und 783
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Wasser Dies bedeutet daB die 212 produzierter 1tropf en aus

20 Olpha.se 943% und 12 Stabilisator 57% bestehen

Weitere Beispiele für Emulgatoren sind neben Lecithinen die

Polyethoxysorbitanester Tween-Typen wie beispielsweise

Laurate Tween 20/21 iPalmitate Tween 40 Stearate Tween

60/61 Tristearate Tween 65 Oleate Tween 80/81 oder

Trioleate Tween 85 Natriurnglycocholat und Natriumlaurylsuif at

SDS sowie die Sorbitanfettsäureester Span-Typen Besonders

10 bevorzugt 1st Tween 80

Bevorzugt werden weiterhin Tenside Emulgatoren und Stabilisato

ren eingesetzt die für die Anwendung am und im Menschen

zugelassen sind z.B Hilfsstoffe mit dem GRAS-Status
15

Speziell für die Dispersionen vom Typ W/O werden die typischen
WasserinOlTenside zur Stabilisierung benutzt manchmal in

Mischungen auch in Mischungen mit O/W-Emulgatoren Beispiele

hierür sind die Fettalkohole Ethylenglykolmonostearat
20 Glycerolmonostearat Sorbitanfettsureester SpanSerie

Span 20 Span 40- Span 60- und Span 80-Serie speziell Span

85 Ether von Fettalkoholen mit Polyethylenglykol PEG
Brij-Serie Ester von Fettsäuren mit PEG Myrf-Serie

25 Irn allgerneinenwèrden wieder Tenside und Stabilisatoren initeinein

anerkannten Status bevorzugt GRASSubstanzen Generally
Regarded As Safe Food Additives GRAS substances Food Drug
Cosmetic Law Reports Chicago 1994 Food Additive Database der

FDA Internet www fda gov 1999
30

Im Fall daB die erfindungsgemäBen Dispersionen zusätzlich zu

den Oltropten noch Partikel von ungelostem Wirkstoff enthalten
soilte die Partikelgr6i3e so klein wie moglich sein zum Beispiel
zwecks Erhalt der physikalischen Stabilität und zur Vermeidung

35 von Sedimentation Zustzlich in Fall der intravenösen

Applikation soliten die Partikel klein genug sein urn Kapillar
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blockade zu verineiden Die kleinsten Blutkapillaren sind ungefähr

5-6 p.m im Durchrnesser Daher soilte der Partikeldurchmesser 90%

unterhaib von p.m sein vorzugsweise auch der Durchmesser 95%

und insbesondere der Durchmesser 100% soilte unterhaib p.m sein

gemessen mit Laserdiffraktometrie nach Abtrennung der Partikel

von der Dispersion durch Zentrifugation Volumenverteilungs

daten Es ist noch günstiger wenn diese Durchmesser alle

unterhaib von p.m sind da dann eine Sicherheitsdistanz zur

GröJ3e der kleinsten Kapillaren vorhanden 1st

10

Am vorteilhaftesten ist eirie Partikelgröf3e des ungelösten

Arzneistoffes unterhaib von 1000 ma mittlere Partikelgröi3e

gemessen mit Photonenkorrelationsspektroskopie Diese GröJ3e 1st

weit weg von den 5-6 p.m der kleinsten Kapillardurcbmesser und

15 schliei3t gleichzeitig jegliche Sedimentationsefekte aus diese

PartikelgroJ3e sedimentiert nicht relativ unabhngig von der

Dichte des Arzneistoffes flu Fall daB eine schnellere Auflösung

der Arzneistoffkristalle nach Applikation der Dispersion

notwendig 1st sollte der mittlere PCS-Durchmesser im Bereich

20 100 nm bis ungefähr 400 rim bevorzugt unter 100 rim sein

Generell 1st es günstig den Wirkstoff zur Herstellung der

Dispersion in der Form sehr feiner Kristalle zu verwenden d.h
in mikronisierter Form mit einer mittleren TeilchengröBe im

25 Bereich VOfl ca 01 p.m 25 p.m Kolloidmühle Gasstrahlmühle

Bevorzugt sind mittlere Teilchengröl3en von 01p.m nn
besonders bevorzugt von kleiner als p.m

Der pH-Wert der erfindungsgemäi3en Dispersionen liegt typischer
30 weise zwischen und vorzugsweise zwischen und 75

besonders bevorzugt zwischen und 75 und wird in der Praxis

bestirnmt durch die Applikationsforia

Die Dispersion geinäi3 der Erfindung kann ferner elne wirksame

35 Menge eines Antioxidanz wie beispielsweise Vitamin ins
besondere das Isomer alphaTocopherol enthalten Alternativ
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können auch beta oder gaminaTocopherol oder Ascorbylpalmitat
verwendet werden Der Zusatz kann zwischen 10 mg und 2000 mg
vorzugsweise zwischen 25 mg und 1000 mg bezogen auf 100

Triglyceride betragen

Eine typische Dispersion gemai3 der Erfindung kann somit bezogen
auf die anwendungsfertige Gesamtzusainrnensetzung z.B umfassen
005 bis 10 Gew.% vorzugsweise 005 bis 05 Gew.% des

Wirkstoffes 005 bis Gew.-% eines Emulgators oder Emulgator
10 gemisches beispielsweise Tween 80 und/oder Ei-Lecithin

dispergiert in einer 0/W-Emulsion die bezogen auf die Emulsion
bis 30 Gew.% vorzugsweise 10 bis 20 Gew.-% Triglyceride

enthält Bel den Triglyceriden handelt es sich vorzugsweise urn

Sojabohnenöl mittelkettige Triglyceride wenigstens 90 C8/Cl0
15 sowie Gemische aus Sojabohnenol und mittelkettigen Triglyceriden

wenigstens 90 C8/Cl0 im Gewichtsverhältnis 12 bis 21
vorzugsweise 11 Daneben können noch bezogen auf die Gesarnt

zusaimnensetzung 05 bis Gew.% vorzugsweise bis Gew.%
Ubliche Isotonisierungsmittel wie Glycerol und 0005 bis 005

20 Gew.% Antioxidantien wie beispielsweise aipha-Tocopherol
enthalten sein Em besonders bevorzugter Wirkstoff ist ins
besondere Amphotericin Zusätzlich können auch Konservierungs
mittel zugesetzt werden Die trif ft insbesondere bei Abpackung
der Dispersion in Gefäl3e zur Mehrfachentnahme zu

25

Die Dispersion enthält den Wirkstoff gelöst in einer Menge die

gröi3er ist als die Menge die sich additiv aus seiner maximalen

Löslichkeit jeweils in der Wasser- und der Olphase der Emulsion

ergibt wobei die additive Menge unter Normalbedingungen 20C
30 Normaldruck durch Auflösen der maximalen Wirkstoffrnenge in den

separaten öligen und wäBrigen Phasen bei ansonsten identisehen

L6sebedingungen entsprechend den Anteilen in der Dispersion
ermittelt Sättigungskonzentra.tionen wird

35 In de Dispersion sind typische Wirkstoffkonzentrationen 001
Gew.-% bis 30 Gew.-% vorzugsweise 01 Gew.-% bis 10 Gew.-%
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besonders bevorzugt Gew.% bis Gew.% bezogen auf die

Gesamtmenge der Dispersion

Arzneistoffe von besonderem Interesse neben .Amphotericin

.5 sind Vancomycin und Vecuronium Des weiteren können schwerlös

liche Arzneistoffe aus den Gruppen der Prostaglandine

Prostaglandin E2 Prostaglandin F2 und Prostaglandin E1 Pro
teinaseHernmstoffe wie Indinavir Nelfinavir Ritonavir

Saquinavir Zytostatika Paclitaxel Doxorubicin Daunoru

10 bicin Epirubicin Idarubicin Zorubicin Nitoxantron Amsacrin

Vinbiastin Vincristin Vindesin Dactiomycin Bleomycin

Metallocene Titanmetallocendichiorid und Lipid-Arznei

stoffKonjugate wie Diminazenstearat und Diminazenoleat

und generell schwerlösliche Antiinfektiva wie Griseofulvin

15 Ketoconazol Fluconazol Itraconazol Clindamycin insbesondere

antiparasitische Arzneistoffe Chioroquin Mefloquin

Primaquin Pentamidin Netronidazol Nimorazol Tinidazol

Atovaquon Buparvaquon Nifurtimox und antiinflammatorische

Arzneistoffe wie B.Ciclosporin Methotrexat Azathioprin

20 verwendet werden

Dispersionen die antiinflaxnmatorische Arzneistoffe enthalten

können topisch oral und parenteral angewendet werden Im Falle

einer topischen Anwendung auf der Haut kann der Arzneistoff in

25 das tiefere Gewebe penetrieren wo entzündliche Prozesse

stattfinden Nit einer topischen Anwendung auf Schleimhäuten wie

am Auge können Erkrankungen wie das Trockene Auge
Syndrom behandelt werden dem em entzündlicher ProzeB zugrunde

liegt Eine topische Anwendung auf den Schleimhäuten der Vagina

30 ist ebenso vorteilhaft ganz besonders für Antiinfektiva

Die Dispersion spreitet gut auf der Schleimhautoberfläche und

gewährleistet so elne gleichmäl3ige Verteilung des Arzneistoffs

Insbesondere wenn diese Dispersion öltropfchen und zusätzlich

sehr feine Arzneistoffkrjstalle enth1t da diese feinen

35 Kristalle auf der vaginalen Schleimhaut haften und sich dort

langsam auflösen und damit für elne verlängerte Arzneistoff
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wirkung sorgen Depotwirkung Für elne Anwendung am Auge ist es

vorteilhaft wenn man Dispersionen verwendet die positiv geladen

sind Die Wechselwirkungen der positiv geladenen Partikel mit den

negativ geladenen Zeliniembranen verlängern die Verweilzeit des

Arzneistoffs am Wirkort

Die orale Anwendung der erfundenen Dispersion ist geeignet die

Bioverfflgbarkeit von schwerlöslichen Arzneistof ten die oral

nicht ausreichend verfUgbar sind zu erhöhen Beispiele hierfür

10 sind Paclitaxel und .Amphotericin Anstelle von wäi3rigen

Dispersionen können auch durch Sprühtrocknung oder Gefriertrock

nung UberfUhrte trockene Formen verwendet werden

Die parenterale insbesondere die intravenöse Anwendung von

15 arzneistoffhaltigen Dispersionen kann Nebenwirkungen reduzieren

bei Doxorubiciri Daunorubicin und .Amphotericin

Intravenös angewendete Dispersionen können durch Modifizierung

der Oberfläche mit Apolipoproteinen gezielt zu gewUnschten

Zielorganen wie Gehirn oder Knochenmark gelenkt werden Dies ist

20 bei Arzneistoffen die keinen oder nur geringen Zugang zum Gehirn

haben von besonderem Interesse Typische Beispiele hierfür sind

zytotoxische Substanzen wie Doxrubicin Eine gezielte Aufnahme

zytotoxischer Dispersionen in das Gehirn ermoglicht die Behand

lung von Hirntumoren die bisher nur operativ oder lokal
25 mit implantierten therapeutischen Systemen und mit arzneistof

haltigen Implantaten behandelt werden können Dispersionen die

Antiinfektiva mit geringer Blut-Hirn-Schranken-Permeabilität

enthalten können nun genutzt werden urn diese Antiinfektiva zur

Behandlung von persistierenden Parasiten durch die Elut-Hirn

30 Schranke zu transportieren

Die Organverteilung von intravenös applizierten Arzneistoff

trägern wird von deren physiko chemischen Eigenschaften wie

PartikelgröBe Partikelladung und Oberflächenhydrophobie

35 bestinunt Negativ geladene Partikel werden zurn Beispiel wesent

lich schneiler von den Makrophagen der Leber aufgenornmen als
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ungeladene Partikel Wilkens and 1yers Studies on

the relationship between the electrophoretic properties of

colloids and their blood clearance and organ distribution in the

rat Brit Exp Path 47 568-576 1966 Urn die In-vivo

Organverteilung zu modifizieren kann die Ladung der erfindungs
gemäJ3en Dispersion geandert werden speziell positiv geladene

Dispersionen sind vorteilhaft Die positiv geladene Dispersion

kann im Bereich der Einstichstelle an den negativ geladenen
Zelloberflächen haften bleiben Nach intravenöser Appl.ikation der

10 negativ geladenen Dispersion interagieren die Partikel mit

negativ geladenen Proteinen speziell mit Albumin das Inengen

rnäi3ig bedeutendste Protein im Blut Aufgrund seiner Funktion als

Dysopsonin kann es durch Adsorption an der Tropfenoberfläche und

Bildung einer Alburnin-Adsorptionsschicht die Verweilzeit der

15 erfundenen Dispersion im Blut verlängern verminderte

Aufnahme durch Makrophagen der Leber

Positiv geladene Dispersionen gemäi3 der Erfindung können unter

Verwendung positiv geladener Ernulgatoren lischungen von positiv
20 geladenen und ungeladenen Stabilisatoren Poloxarnere

unci/oder negativ geladenen Ernulgatoren Lecithin herge
stelit werden Positiv geladene Dispersionen gernäi3 der Erfin
dung haben em positives Zetapotential Das Zetapotential der

Dispersionspartikel wird mit elektrophoretischer Messung in

25 destilliertem Wasser durch Zugabe von Natriumchlorid auf eine

Leitfähigkeit von 50 iS/cm eingestellt oder un Originaldisper
sionsmedium äui3ere Phase der Dispersion gernessen Beispiele für

positiv geladene Emulgatoren und Stabilisatoren sind Stearylamin
Cetypyridiniurnchlorid CPC für positiv geladene Lipide N-

30 3-dioleyloxypropyl-NNN-trimethylammonjumchlorjd DOTMA
Didodecyldimethylammoniurnbromid DDAB 23-Dioleyloxy-N-

spermidincarboxamidethyl-NN-dimethy1-1-propy1arnonjum_
trifluoroacetat DOSPA 313- -Dimethylaminoethancarb
arnoyl-cholesterol DC-Chol

35
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Die Herstellung positiv geladener Dispersionen kann unter

Verwendung positiv geladener Emulgatoren oder Emulgatormischungen

in Produktionsprozei3 durchgefiihrt werden De novoHerstellung
Der positiv geladene Emulgator kann alternativ auch zu einer

negativ geladenen Dispersion zugefiigt werden Der Eniulgator mui3

in ausreichender Nenge zugefügt werden damit eine Ladungsumkehr

von negativ nach positiv eintritt

Nähere Beschreibung des Produktionsprozesses Die Mischung aus

10 Lipid Arzneistoff Wasser und Emulgator oder andere Stabilisa

toren muJ3 einem hochenergetischem Dispergierprozei3 unterzogen

werden Sollen Nischungen von Olen und festen Fetten im Homogeni
sationsansatz verwendet werden ist es vortelihaft das feste

Fett bei erhöhter Temperatur in öl zu lösen Die bevorzugte

15 Methode die erfindungsgemäfie Dispersion herzustellen ist die

Hochdruckhomogenisation mit KolbenSpaltHomogenisatoren
oder Jet StreamHomogenisatoren Befindet sich Wasser in der

äul3eren Phase der Dispersion wird die Homogenisation zwischen

0C und 100C durchgeführt Die beste Dispergierung und

20 schnellste Auflösung des schwerlöslichen Arzneistoffs wird

erreicht wenn die Homogenisation deutlich über Raumtemperatur

durchgefuhrt wird zwischen 35C und 100C Die optimale

Homogenisationstemperatur bel gleichzeitiger Berücksichtigung der

chemischen Stabilität des Arzneistoffs wurde zwischen 45C und

25 65C ermittelt Liegt em extrem temperaturempfindlicher

Arzneistoff vor solite die Homogenisation in der Nähe des

Gefrierpunktes von Wasser durchgeführt werden ungefähr

4C

30 Werden für die äuJ3ere Phase der Dispersion andere FlUssigkeiten

als Wasser verwendet die elnen höheren Siedepunkt als Wasser

besitzen kann auch bei höheren Temperaturen oder unter 0C
PEG 600 homogenisiert werden

35 In Fall von Mischungen aus Lipiden Mischen von OJ und festem

Lipid als bulkWaren kann zu einer festen bulkMischung

FAMY CARE - EXHIBIT 1004-0662

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 02/09667 PCT/EP01/08726

22

führen obwohl die daraus in der Dispersion produzierten
Partikel flüssig sind Thomson-Effekt In diesem Falle solite

die Homogenisation bei einer Temperatur durchgefiihrt werden die

Uber dern Schrnelzpunkt der bulk -Mis chung liegt DaJ3elbe gilt bei

alleiniger Verwendung von festen Lipiden zur Herstellung der

Dispersion gemäi3 der Erfindung Der angelegte Hornogenisations
druck kann zwischen 10 und 11.000 bar liegen Werden die

Dispersionen mit 11.000 bar produziert ist die resultierende

Dispersion steril da unter diesem hohen Druck Bakterien und

10 Viren zerrissen werden 1st eine Sterilisation durch Homogenisa
tion nicht erwilnscht liegt der bevorzugte Produktionsdruck

zwischen 200 bar und annähernd 4000 bar Die in der Industrie in

Produktionslinien verwendeten Hochdruckhoxnogenisatoren arbeiten

gewöhnlich in einem Bereich von 200 bar bis 700 bar daher ware

15 es nicht notwendig neue Maschinen anzuschaffen wenn bei diesen

DrUcken gearbeitet wird Die Produktion bei niedrigeren Drücken

erfordert jedoch eine höhere Anzahl an Durchlufen Zykien Mu13

eine höhere Anzahl an Durchläufen vermieden werden

begrUndet durch Aspekte der chemischen Stabilität des Arzneistof
20 fes soilte em höherer Druck angewendet werden der von 700 bar

bis 4000 bar reicht Für den Bereich 700-1500 bar können

Homogenisatoren von APV Gaulin Lübeck Deutschland verwendet

werden für den Bereich 700-2000 bar sind Maschinen der Firma

Niro Soavi Lflbeck Germany geeignet des weiteren ermöglichen
25 spezielle Homogenisatoren der Firma Stansted Stansted UK bei

Drflcken bis zu 4000 bar zu arbeiten

Urn die Dispersion herzustellen kann jede Homogenisatorausstattung
verwendet werden die eine genugend hohe Leistungsdichte

30 erreicht typischerweise Uber i04 W/m3 Bei einigen

Homogenisatoren kann die Leistungsdichte dissipierte Energie pro
Volumeneinheit der Dispergierzone nicht errechnet werden da die

genaue GröJ3e der Dispergierzone nicht bekannt ist

Microfluidizer In diesem Fall muJ3 die Eignung der Naschine für

35 die Herstellung der erfundenen Dispersion auf empirischem Wege
ermittelt werden Beispiele für Homogenisatoren vom Kolben-Spalt
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Typ sind die Maschinen von den Firmen APV Gaulin Niro Soavi
Stansted und French Press em Beispiel für Jet StreamHomogeni
satoren ist der Microfluidizer Microfluidics Inc USA

Die Erfindung wird durch die nachfolgenden Beispiele näher

erläutert ohne sie jedoch zu beschrnken

Beispiele

10

Beispiel

mg 2mphotericin wurden mit 40 Lipofundin 20 angerieben

02 mg Amphotericin B/mi Emulsion und die erhaltene Dispersion
15 mit einem Ultra-Turra.x-Rtjhrer Minuten bei 8000 Umdrehungen pro

Minute gerflhrt Anschliei3end wurde die Dispersion mit elnem

Micron LAB 40 bei 1.500 bar mit 20 Zykien hochdruckhomogenisiert
Die Partikelgröi3e wurde mit einem Laserdiffraktometer bestiinmt

Coulter LS 230 Coulter Electronics USA Der Durchmesser 50

20 D50% der Volumenverteilung betrug 0164 jim D90% 0340 rim

D95% 0387 jrni D99% 0466 jim und D100% 0700 ira

Beispiel

25 Es wurde em Emulsionssystem mit 2\mphotericin wie in Beispiel

hergestelit die eingearbeitete Menge an Amphotericin betrug

jedoch 40 mg mg/mi Emulsion Es wurden foigende
Durchmesser gemessen D50% 0160 p.m D90% 0362 jim D95% 0406
jim D99% 0485 jim und D100% 0746 jim

30

Beispiel

Es wurde eine Emulsion analog Beispiel hergesteilt die

eingearbeitete Amphotericin B-Menge betrug jedoch 80 mg
35 mg/mI Emulsion Es wurden folgende Durchmesser gemessen D50%
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0194 p.m D90% 0381 rim D95% 0423 .un D99% 0494 pin und D100%

0721 p.m

Beispiel

40 rng Amphotericin B-Fulver wurden mit 40 Ol Mischung 50 50

aus LCT und MCT angerieben und die erhaltene Suspension wie in

Beispiel mit einern tJltra-Turrax für Minuten geruhrt
Anschiiei3end wurde die Suspension mit einem Hochdruckhornogenisa

10 tor Micron LAB 40 hochdruckhomogenisiert mit Zykien bei 150

bar Zykien bei 500 bar und anschliei3end 20 Zykien bei 1.500

bar der erhaltenen öligen Suspension wurden dann in 32

Wasser dispergiert das 12 Lecithin enthielt Dispergierung

erfoigte mit einem Ultra-Turrax für Minuten bei 8000 Urn-

15 drehungen/Minute Die erhaltene Dispersion wurde dann mit dern

Micron LAB 40 hochdruckhomogenisiert bei 500 bar mit 10 Zykien
Es wurden foigende Durchrnesser gernessen D50% 0869 jim D90%

2151 jim D95% 2697 jim D99% 3361 p.m

20 Beispiel

Es wurde eine Emulsion analog Beispiel hergestelit allerdings

erfolgte die Herstellung der Emulsion mit Hochdruckhomogenisation
nicht bei Raumtemperatur sondern in einem temperaturkontroilier

25 tern LAB 40 bei 50C Es wurden folgende Durchmesser gemessen
D50% 0647 jim D90% 1537 jim D95% 1768 p.m D99% 2152 p.m und
D100% 3310 p.m

Beispiel

30

Es wurde eine Amphotericin BEmulsion durch Hochdruckhomogenisa
tion analog Beispiel hergestelit 02 rng 2\mphotericin B/mi

Emulsion die Hochdruckhomogenisation der Emulsion erfolgte bei

Raumtemperatur Der Arzneistoff wurde in 12%iger wi3riger Tween
35 80Lösung angerieben die Suspension vorhomogenisiert und 80 mg

dieser Suspension mit 40g Lipofundin 20% gemischt Es wurden
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Loigende Durchmesser gemessen D50% 0142 pm D90% 0282 pin D95%

0331 pm D99% 0459 pm und D100% 0843 pm

Beispiel

Es wurde eine Emulsion analog Beispiel hergesteilt die

2mphotericin B-Konzentration betrug jedoch mg/mi Emulsion Es

wurden folgende Durchmesser gemessen D50% 0245 pm D90% 0390
pm D95% 0426 pm D99% 0489 pm D100% 0700 pm

10

Beispiel

Es wurde eine Emulsion analog Beispiel hergesteilt die

Amphotericin B-Konzentration betrug jedoch mg/mi Emulsion Es

15 wurden folgende Durci-imesser geInessen D50% 0237 p-rn D90% 0389
itm D95% 0426 pm D99% 0491 pm D100% 0701 pm

Beispiel

20 Es wurde eine Emulsion analog Beispiel hergesteilt die

Hochdruckhomogenisation der Emulsion erfoigte bei 60C Es wurden

folgende Durchmesser gemessen D50% 0197 pm D90% 0388 pm D95%

0436 pm D99% 0532 pm und D100% 0953 pm

25 Beispiel 10

Es wurde eine Emulsion analog Beispiel hergestelit der

Homogenisationsdruck betrug jedoch 500 bar anstatt 1500 bar Es

wurden folgende Durchmesser gernessen D50% 0263 pm D90% 0401
30 pm D95% 0435 pm D99% 0493 pm und Dl00% 0657 pm

Beispiel 11

Die Partikelgröl3enverteiiung des Amphotericin B-Puivers wurde mit

35 Laserdiffraktometrie und Lichtmikroskopie analysiert Abbildung

oben zeigt die Teiichengröl3enverteilungskurve des Puivers
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nach Dispergierung in Wasser ermittelt mit Laserdiffraktometrie

sowie die Partikelgröl3enverteilung nach Einarbeitung in das

erfindungsgemi3e Emulsionssystem aus Beispiel Abbildung

unten Im Emulsionssystem sind keine Pmphotericin B-Kristalle

mehr detektierbar Ainphotericin w-urde in das Emulsionssystem

inkorporiert

Beispiel 12

10 Die Amphotericin B-Emulsion wurde im Vergleich zu in Wasser

dispergierten Amphotericin B-Kristallen mit Lichtmikroskopie

untersucht Abbildung zeigt die lichtmikroskopische Aufnahme

des Amphotericin B-Pulvers im polarisierten Licht aufgrund der

Anisotropie der Kristalle erscheinen sie hell Abbildung zeigt

15 die lichtmikroskopische Aufnahme im polarisierten Licht nach

Einarbeitung von Ainphotericin in das Emulsionssystem Beispiel

anisotrope Strukturen sind nicht mehr detektierbar das

gesamte Bild ist nahezu schwarz Für die Lichtmikroskopie wurde

das Emulsionssystem unverdUnnt auf den Objektträger aufgetragen

20

Beispiel 13

Buparvaquon wurde analog zu Amphotericin wie in Beispiel in

em Emulsionssystem eingearbeitet Es wurden folgende Durchmesser

25 gemessen D50% 0399 tm D90% 0527 im D95% 0564 tm D99% 0635
tm und D100% 0843 pm

Beispiel 14

30 Atovaquon wurde analog zu Beispiel anstelle von Amphotericin

in em Emulsionssystem eingearbeitet Es wurden folgende

Durchniesser gemessen D50% 0297 pm D90% 0437pm D95% 0475 P-
D99% 0540 pm und DlOO% 0744 pm
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Beispiel 15

Es wurde eine Emulsion analog Beispiel hergestelit die Nenge
an eingearbeitetem 1\mphotericin betrug jedoch mg/mi Emulsion
Die Löslichkeit in der Dispersion für Amphotericin war über
schritten neben Oltropf en lagen Arzneistoffkristalle vor

heterogene Dispersion

Beispiel 16

10

Es wurde eine Arnphotericin BEmulsion durch Zumischung von 40 mg

1\mphotericin zu 40 ml Lipofundin 20 hergesteilt ci
Amphotericin mg/mi Emulsion Die Mischung wurde mit 10

Zykien bei 1500 bar und 45C homogenisiert Diese Emulsion wurde

15 durch Autokiavieren bei 121C für 15 Minuten gemäB Deutschen

Arzneibuches steriiisjert Der PCSDurchinesser vor Autokiavie

rung betrug 203 run der Polydispersitätsindex 0102 nach

Autokiavierung lag der Durchmesser bei 208 rim der Polydispersi
tätsindex bei 0137

20

Beispiel 17

100 mg Amphotericin B-Pulver wurden in 900 lug sterilen Wasser

dispergiert vorhomogenisiert und unter Verwendung von Pistill

25 und Mörser in 20 MCT-Ol mit 12% Lecithin eingearbeitet Das

öì wurde in 80 Wasser dispergiert und diese Mischung in einem

Microfluidizer Typ Microfluidix M11Oy homogenisiert

Amphotericin mg/mi Emulsion Die Homogenisation wurde bei

1000 bar für 10 Minuten durchgeführt Der PCS-Durchmesser vor
30 Autoklavierung betrug 192 run der Po1ydispersittsindex 0113

nach Autokiavierung lag der Durchinesser bei 196 rim der Poly
dispersitätsindex bei 0109
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Beispiel 18

Die unverdünnte Amphotericin B-Emulsion aus Beispiel 17 wurde auf

groi3ere Partikel und Amphotericin B-Kristaile mittels Licht

mikroskop untersucht Abbildung zeigt nur weflige gröfere

Tropfchen Amphotericin B-Kristaile konnten nicht detektiert

werden

Beispiel 19

10

Es wurden Emulsionen wie in Beispiel 16 beschrieben herge
steilt wobei jedoch 15 Homogenisationszyklen durchgeführt

wurden Es wurden zwei Dispersionen hergestellt die mg/mi und

mg/mi Amphotericin enthielten Die Emuisioneri wurden mit

15 Lichtmikroskopie untersucht Die iichtmikroskopische Aufnahme der

Dispersion mit mg/mi zeigt em Emulsionssystem ohne detektier
bare Amphotericin BPartikei Abb in der Dispersion mit

mg/mi Amphotericin sind neben den Emuisionströpfchen kielne

Amphotericin B-Kristalle detektierbar Abb
20

Beispiel 20

Es wurde eine Amphotericin BEmuision wie in Beispiel 16 her
gesteilt Die Emulsion wurde 20 Zyklen bei einer Produktionstem

25 peratur von 65C homogenisiert Der mittlere PCSDurchmesser

betrug 255 mit der Poiydispersitätsindex 0098 Die Partikelgroi3e

wurde mitteis Laserdiffraktometrie mit einem Coulter LS 230

Couiter Electronics USA durchgefflhrt Der Durchmesser 50% war

0247 rim der Durchmesser 90% 0410 mi der Durclmiesser 99% 0566
30 tm und der Durclintesser 100% 0938 tm Die Amphotericin B-Konzen

tration lag bei mg/mi Sterilisation wurde mittels Autokiavie

ren bei 121C für 15 Ninuten durchgeführt Die Arzneistoffkonzen
tration wurde mit HPLC analysiert wobei in zwei Proben 938% und

910% wiedergefunden wurden
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Beispiel 21

100 mg Cyclosporin wurden mit 40 Lipofundin 20% angerieben
Die Homogenisation wurde mit 20 Zykien be 1500 bar und 25C
durchgefflhrt Der mittlere PCSDurchmesser betrug 234 rim der

Polydispersitatsindex 0099 Der Laserdiffraktometerdurchmesser

D50% lag bei 0218 Jim der D90% bei 0381 und der Dl00% bei

0721 pm Nit Lichtmikroskopie konnten keine Cyclosporin-Partikel
detektiert werden polarisiertes Licht Dunkelfeld Das Zeta-

10 potential der Emulsion wurde in destillierten Wasser mit einer

eingestellten Leitfähigkeit von 50 JIS/cm durch Zugabe von

Natriumchlorid gemessen Die Feldstärke lag bei 20 V/cm die

Umrechnung der elektrophoretischen Nobilität in das Zetapotential

erfolgte mit der Helmholtz-Smoluchowski Gleichung Das Zetapoten
15 tial betrug -51 mV

Beispiel 22

Es wurde eine Cyclosporin-Emulsion wie in Beispiel 21 beschrieben

20 hergestelit Während der Produktion wurden jedoch 05% Cetylpyri
diniumchlorid CPC zugefügt Die Emulsion war positiv geladen
das Zetapotential betrug 32 mV

Beispiel 23

25

Es wurde eine CyclosporinEmulsion wie in Beispiel 21 beschrie

ben hergestelit Während der Produktion wurden jedoch 10%
Stearylamin zugefügt Der PCS-Durchmesser betrug 247 nm der

Polydispersitätsindex 0.088 Der Laserdiffraktometerdurchmesser

30 50% lag bei 0229 rim der Durchmesser 90% bei 0389 nu und der

Durchmesser 100% bei 0721 das Zetapotential betrug 24 my

Beispiel 24

35 Eine Cyclosporin-Emulsion wurde de novo hergestelit Die Zusam

mensetzung bestand aus 01% Cyclosporin 05% Poloxamer 188 05%
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Eilecithin Lipoid E80 015% Stearylamin 10% Niglyol 812 und

225% Glycerol als Isotonisierungszusatz und Wasser ad 100% Das

Lecithin wurde in der al-Phase dispergiert eine Prä-Emulsion

wurde unter Zusatz der anderen Bestandteile durch Hochgeschwin
digkeitsruhren hergestelit das Cyclosporin-Pulver wurde im

letzten Schritt zugefUgt Diese Hischung wurde bei 45C mit 20

Zykien und 1500 bar homogenisiert Der PCS-Durchmesser betrug
226 nm der Polydispersittsindex 0111 Der Laserdiffraktometer

durchniesser 50% lag bei 0200 uu der Durchmesser 90% bei

10 0406 pm und der Durchmesser 100% bei 1154 tm Die Emulsion war

positiv geladen das Zetapotential betrug 31 mV

Beispiel 25

15 Eine 07WDispersion wurde produziert mit der Zusarnmensetzung von

10 gWasserphase die 25 mgmphotericin enthielt 05 Span 85
025 Tween 80 und Niglyol 812 ad 50 10 ml mphotericin
Suspension 25% P.mphotericin/ml stabilisiert mit 24% Lecithin

Lipoid 80 wurden gemischt mit destilliertem Wasser auf em

20 Gesamtgewicht von 10 Tween 80 wurde zur Wasserphase hin
zugefugt Span 85 zur blphase Das Wasser wurde im öl durch

hochtouriges RUhren dispergiert Die erhaltene Prä-Emulsion wurde

bei 90C homogenisiert unter Anwendung von 1500 bar und 20

Homogenisationszyklen Gröi3enanalytik wurde durchgefuhrt mit
25 Laserdifraktometrie Mastersizer Malvern Instruments United

Kingdom Der Durchinesser 50% war 225 jim der Durchmesser 90%

421 jim

30 Erklärungen zu lthbildungen

Aljb artike1gröJ3enverteilung des Amphotericin-Pulvers vor

Einarbeitung in die Dispersion oben und Partikel

gri3enana1yse der erfindungsgemäl3en Dispersion nach
35 Einarbeitung des Amphotericin-Pulvers unten Beispiel
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die Arzneistoffpartikel sind nicht mehr detektier
bar Laserdiffraktometrie

lthb Lichtmikroskopische Aufnahme des .Amphotericin-Puivers

vor Einarbeitung in die 01WEmulsion Beispiel
PolarisationsAufnahme im Dunkelfeld anisotrope

Kristalle erscheinen weiB Balken wie in Abb 10

10 Akb Lichtmikroskopische Aufnal-urte der 01W-Emulsion nach

Einarbeitung des 1mphotericin-Pu1vers aus Abb
Beispiel Polarisations-Aufnahme im Dunkelfeld

nur schemenhafte Ref lexe der isotropen Emulsions

tropfen Balken 10 1in
15

Ahb Lichtmikroskopische Aufnahme der unverdünnten Emulsion

aus Beispiel 18

Abb Lichtmikroskopische Aufnahme der Emulsion mit mg/mi
20 mphotericin aus Beispiel 19

.Abb Lichtmikroskopische Aufnahme der Emulsion mit mg/mi

Amphotericin aus Beispiel 19
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Patentansprüche

Dispersion die eine öiige Phase und eine wäi3rige Phase in

Form einer 01WEmulsion oder einer Wasserini W/0
Emulsion mindestens einen in der öligen und der wäJ3rigen

Phase wenig oder schwer iösiichen Wirkstoff sowie gegebe
nenf ails einen oder inehrere Emulgatoren und/oder Stabili

satoren urnfal3t dadurch gekennzeichnet daB die Disper
sion frei von toxikologisch bedenklichen organischen

L6sungsmitteln ist und den Wirkstoff gelost in einer Menge

enthäit die höher ist als die Menge die sich additiv aus

seiner maximalen Löslichkeit in der öligen und der wäl3rigen

Phase der Emulsion ergibt

Dispersion nach Anspruch dadurch gekennzeichnet dai3 der

Arzneistoff zusätzlich zum gelosten Zustand noch in hoch
disperser fester kristalliner Form vorliegt wodurch sich

eine Dispersion mir einer heterogenen dispersen Phase aus

öltropf en und aus Arzneistoffkristalien ergibt

Dispersion nach Anspruch oder dadurch gekennzeichnet
daB mindestens 90% bevorzugter 95% der vorhandenen Kri
stalle kleiner als nn sind und insbesondere 100% kleiner

als 5p.m sind Voiumenverteilung bestiinmt mit Laserdif

fraktometrie wobel besonders bevorzugt 90% kleiner als

jim bevorzugter 95% kieiner als jim und insbesondere 100%

kleiner als 3im sind Volumenverteilung bestimmt mit

Laserdiffraktometrie

Dispersion nach Anspruch dadurch gekennzeichnet daB

mindestens 90% bevorzugt 95% und insbesondere 99% der

Kristalle kleiner als pin sind Volumenverteilung bestimmt

mit Laserdiffraktometrie
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Dispersion nach einem der Ansprüche bis dadurch

gekennzeichne-t daJ3 sie eine OlinWasserEmulsion ist und
bezogen auf die Gesamtmenge der Dispersion bis 995
Gew.% vorzugsweise 10 bis 95 Gew.% insbesondere 60 bis

95 Gew.-% und speziell 70-95% wäJ3rige Phase enthält

Dispersion nach einem der AnsprUche bis dadurch

gekennzeichnet daB sie eine Wasserin-1 W/O Emulsion

ist und bezogen auf die Gesamtmenge der Dispersion bis

30 Gew.% vorzugsweise 10 bis 25 Gew.% insbesondere 10

bis 20 Gew.-% wäBrige Phase enth1t

Dispersion nach einem der vorhergehenden Ansprflche dadurch

gekennzeichnet daB sie Einulgator und/oder Stabilisator

enthält

Dispersion nach Anspruch dadurch gekennzeichnet daB

sie bezogen auf die Gesamtmenge Dispersion weniger als

15% bevorzugt weniger als 10% und insbesondere weniger als

2% bevorzugt 06% bis 12% Emulgator und/oder Stabilisator

enthält

Dispersion nach einein der AnsprUche bis dadurch ge
kennzeichnet daB sie als Ernulgatoren Ei-Lecithin Soja
Lecithin Phospholipide aus Ei oder Soja Sorbitanestern

insbesondere Span 85 Polyethylenglykolsorbitanester

insbesondere Tween 80 Natriuinglycocholat Natriumlauryl
sulfa-t SDS oder Gemischen derselben und/oder als Stabili
satoren BlockCopolymere insbesondere Poloxamere bevor
zugt Poloxarner 188 und 407 oder Poloxarnine bevorzugt
Poloxamine 908 Polyvinylpyrrolidon PVP Polyvinyl
alkohol PVA Gelatine Polysaccharide bevorzugt Hyalu
ronsäure oder Chitosan und ihre Derivate Polyacrylsäure
und ihre Derivate Polycarbophil Cellulosederivate bevor
zugt Methyl- Hydroxypropyl- und Carboxymethylcellulose
Zuckerester bevorzugt Saccharosemonosteara-L oder Natrium
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citrat einzeln oder in irgendeiner Mischung derselben

enthält

10 Dispersion nach einem der vorhergehenden AnsprUche dadurch

gekennzeichnet daB sie eine 01W-Emulsion umfaBt und die

zur Herstellung der Dispersion verwendete ölige Phase

Lipidphase nur bei Raumtemperatur feste Lipide oder nur

bei Raumtemperatur flUssige Lipide umfaJ3t odor eine Ni
schung aus einem oder mehreren bei Raumtemperatur flUssigen

Lipiden mit einem oder mehreren bei Raumteinperatur festen

Lipiden umfai3t

11 Dispersion nach Anspruch 10 dadurch gekennzeichnet dal3

die Nischung aus flüssigem Lipid und festem Lipid von 99

bis zu 99 variiert Gewichtsteile insbesondere in

der Mischung der Anteil von flüssigem Lipid mindestens 10

Teile betrágt bevorzugt mindestens 30 Teile und insbeson

dere mindestens 50 Teile

12 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB die Partikel aus folgenden einzelnen

Lipiden oder deren Iischungen hergesteilt werden natürli

che odor synthetische Triglyceride bzw Mischungen dersel

ben Monoglyceride und Diglyceride alleine odor Mischungen

derselben oder mit Triglyceriden selbst-emulgierende

modifizierte Lipide nattirliche und synthetische Wachse

Fettalkohole einschliei3lich ihrer Ester und Ether und

Mischungen derselben insbesondere synthetische Monoglyceri

do Diglyceride und Triglyceride als individuelle Sub
stanzen oder als Mischung vorzugsweise Hartfett oder

Imwitor 900 Triglyceride insbesondere Glyceroltrilaurat

Glycerolmyristat Glycerolpalmitat Glyceroistearat und

Glycerolbehenat und Wachse insbesondere Cetylpalmitat

Karnaubawachs und weii3es Wachs DAB sowie Kohienwasser

stoffe insbesondere Hartparaff in
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13 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB sie als ölphase Sojaöl Safloröl
langkettige Triglyceride LCT mittelicettige Triglyceride

MCT insbesondere Miglyole Fischöle und Ole mit elnem

erhöhten Anteil an ungesättigten Fettsäuren acetylierte

Partialglyceride bevorzugt wie in Stesolid einzeln oder

in Mischungen enthält

14 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB sie als wJ3rige Phase Wasser Mischun

gen von Wasser mit wassermischbaren organische FlUssigkei
ten insbesondere flüssigen Polyethylenglykolen PEG
bevorzugt PEG 400 und 600 enthält

15 Dispersion nach einem der vorhergehenden AnsprUche dadurch

gekennzeichnet daJ3 die wa.Brige Phase Zusätze enthält
insbesondere Elektrolyte Nichtelektrolyte bevorzugt
Glycerol Glucose Mannit Xylit zur Isotonisierung
und/oder Gelbildner bevorzugt Cellulosederivate zur

Viskositätserhöhung

16 Dispersion nach einem der vorhergehenden AnsprUche dadurch

gekennzeichnet daB die eingesetzte Emulsion eine 01W-

Emulsion ist und Lipofundin Intralipid Lipovenös Ab
bolipid Deltalipid oder Salvilipld 1st

17 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB der Wirkstoff ausgewh1t 1st aus der

Gruppe bestehend aus Arzneiwirkstoffen zur Behandlung des

menschlichen und tierischen Korpers

18 Dispersion nach Anspruch 17 dadurch gekennzeichnet dai3

sie einen oder mehrere Arzneistoffe aus den Gruppen der

Anaesthetika Antibiotika Antimykotika Antiinfektiva

Kortikoide Hormone Antloestrogene Antispetika gefäB
aktive Substanzen Glaukomittel Beta-Blocker Cholinergi
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ka Syinpathomimetika Carboanhydrase-Hemmer J1ydriatika

Virustatika lvIittel zur Tumortherapie Antiallergika
Vitamine antiinflammatorische Wirkstoffe sowie Irnmunsup

pressiva enthalten insbesondere Cyclosporin oder irgend
eine Kombination daraus enthält

19 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB sie positiv geladen ist

20 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB sie positiv geladene Stabilisatoren

enthält insbesondere Natriumlaurylsuif at SDS Stearyla
mm und/oder positiv geladene Phospholipide und/oder

positiv geladene Lipide

21 Dispersion nach Anspruch 20 dadurch gekennzeichnet daB

sie die eingesetzte Emulsion eine O/W.-Emulsion ist und

intravenös appliziert werden kann wobei neben positiven
Stabilisatoren auch Misehungen mit Lecithin und/oder

nichtionischen Stabilisatoren eingesetzt werden können
insbesondore Poloxamer Polymere

22 Dispersion nach einem der vorhergehenden Ansprüche dadurch

gekennzeichnet daB sie Cyclosporin als Wirkstoff enthält

23 Dispersion nach einem der vorhergehenden Ansprflche dadurch

gekennzeichnet daB als Wirkstoff em Antimykotikum bevor
zugt Amphotericin em Antiinfektivum bevorzugt Bupar
vaquon oder Atovaquon em Immunsuppressivum bevorzugt
Cyclosporin oder eines seiner natürlichen und synthe
tischen Derivate em Mittel zur Tumortherapie bevorzugt
Paclitaxel oder Taxotere enthält

24 Verfahren zur Herstellung einer Zusammensetzung gemB elnem

der Ansprüche bis 23 dadurch gekennzeichnet eine

wäBrige Phase und eine ölige Phase die nicht oder nur
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teilweise miteinander mischbar sind sowie gegebenenf ails

em oder mehrere Emulgatoren und/oder Stabilisatoren
und eine feste Phase die mindestens einen in der öligen
und der wäi3rigen Phase wenig oder schwer löslichen Wirk
stoff umfaBt miteinander gemischt werden und die erhaltene

Mischung aus flflssigen und festen Phasen einem hochener
getischen Homogenisationsproze13 mit einem Homogenisator

unterzogen werden wobei keine toxikologisch bedenkiichen

organischen Lösungsmittei verwendet werden

25 Verfahren nach Anspruch 24 dadurch gekennzeichnet dai3 der

Wirkstoff ohne vorherige Auflösung als Feststoff in die

flüssigen Phasen der Dispersion eingearbeitet wurde

26 Verfahren nach Anspruch 24 oder 25 dadurch gekennzeichnet
dai3 der pulverisierte Wirkstoff mit einer 01W-Emulsion oder

einer W/0Emulsion angerieben oder gemischt wird und diese

PräDispersion der Homogenisation oder I-Iochdruckhomogenisa
tion unterzogen wird

27 Verfahren nach Anspruch 24 oder 25 dadurch gekennzeichnet
daJ3 der pulverisierte Wirkstoff in einer Emuigatorlösung

dispergiert wird diese Dispersion hoinogenisiert wird
anschijeJ3end mit einer 01W-Emulsion oder einer W/0-Emulsjon

gemischt wird und die so erhaltene PräDispersion der

Homogenisation oder Hochdruckhomogenisation unterzogen
wird

28 Verfahren nach einem der Anspruche 24 bis 27 dadurch

gekennzeichnet daB als Homogenisator em RotorStator
Homogenisator vorzugsweise eine Kolloidmühie oder em

Hochdruckhomogenisator vorzugsweise em KolbenSpalt-
Homogenisator APV Gaulin French Press Niro Stansted
oder em Rohrhomogenisator jet stream Microfluidizer
oder Nanojet eingesetzt wird
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29 Verfahren nach einem der Ansprüche 24 bis 28 dadurch

gekennzeichnet dai3 der Wirkstoff in elner soichen Menge

eingesetzt wird daB sich der Wirkstoff am Ende des Homoge

nisationsprozesses vollständig oder nahezu vollständig

aufgelost hat so daB sich im Lichtmikroskop selbst bei

1000 facher VergröBerung in von Feldern nicht mehr als

10 Kristalle vorzugsweise nicht mehr als Kristalle und

insbesondere nicht mehr als Kristall nachweisen las
sen/läJ3t

30 Verfahren nach einem der Ansprüche 24 bis 28 dadurch

gekennzeichnet daJ3 der Wirkstoff in elner soichen Menge

eingesetzt wird daB am Ende des Homogenisationsprozesses

neben dem gelásten Anteil des Wirkstoffs noch em Anteil

des wirkstoffs in ungelöster kristalliner Form vorliegt
der em Depot bilciet

31 Verfahren nach einem der Ansprtiche 24 bis 30 dadurch

gekennzeichnet daB die Partikel des Wirkstoffes in ungelö
ster krjstalljner Form einen Durchmesser 90% kleiner als

pun bevorzugt einen Durchrnesser 95% kleiner als p.m und

insbesondere einen Durchmesser 100% kielner als 5p.m besit
zen Volumenverteilung bestimmt mit Laserdiffraktometrie

32 Verfáhren nach Anspruch 31 dadurch gekennzeichnet daB die

Partikel des Wirkstoffes in ungeloster kristalliner Form

einen Durchmesser 90% kleiner als p.m bevorzugt einen

Durchmesser 95% kleiner als p.m und insbesondere einen

Durchmesser 100% kleiner als 3pm besitzen Volumenvertei
lung bestirnmt mit Laserdiffraktometrie

33 Verfahren nach Anspruch 32 dadurch gekennzeichnet daB die

Partikel des Wirkstoffes in ungeloster kristalliner Form

einen mit Photonenkorrelationsspektroskopie PCS bestijmn

ten Durchmesser kleiner als 1000 nm aufweisen
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34 Verwendung der Dispersion gemäi3 einera der AnsprUche bis

23 oder hergestelit gemai3 einem der Ansprüche 24 bis 33 zur

Herstellung eines Arzneimittels

35 Verwendung nach Anspruch 34W zur Herstellung eines Arznei
mittels zur Behandlung von Nykosen vorzugsweise systemi
schen Nykosen EntzUndungen Allergien Tumorerkrankungen

kardiovaskulären Erkrankungen viralen und anderen Infek
tionen und zur DurchfUhrung von Ansthesien

36 Verwendung nach Anspruch 34 oder 35 dadurch gekennzeich
net dai3 das Arzneimittel topisch oral peroral sowie

parenteral insbesondere intravenös intra und subkutan
intramuskulär intraartikulär oder intraperitoneal wird
vorzugsweise am Auge angewendet wird und vorzugsweise

Cyclosporin enthãlt

37 Verwendung nach einem der Anspruche 34 bis 36 dadurch

gekennzeichnet daB das Arzneimittel eine verlärigerte

Verweilzeit im Blut zeigt verglichen mit negativ geladenen

Dispersionen
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COMPOSITIONS FOR PREVENTION AND ALLEVIATION OF

SKIN WRINKLES

Technical Field

The present invention relates to topical composition for prevention

and alleviation of skin wrinkles which comprises one or two or more selected

from the group consisting of phenytoin vaiproic acid cyclosporine

nifedipine diltiazem verapamil HC1 and amoldipine as an active ingredient

having an effect of promoting collagen synthesis in conjunction with

conventional components of formulation for transdermal absorption such

10 as cream ointment lotion skin tonic gel pack patch or patch-type

administering apparatus

Background Art

Skin aging is developed by both endogenous causes for example

aging and environmental causes The effects of aging are shown as

15 wrinkles in the skin which include neck wrinkles worry lines frown lines

crows feet the folds from the side of the nose to the corners of the mouth

and fine lines around the eyes below the lips and over the face Skin

wrinkles caused by aging though there are individual differences

commonly occur in individuals in their early twenties and increase with age

20 With aging the amount of dermal collagen of skin is decreased and

alterations in elastic fibers occur whereby the skin relaxes and fine wrinkles

appear Meanwhile collagen is major matrix protein produced by

fibroblasts of the skin being present in the extracellular matrix It is

primary protein comprising 30 by weight of proteins in the human body

25 and has firm structure of triple helix It is known that collagen

functions to provide structural stability to the skin durability of connective

tissues and cohesion of tissues while supporting cell coherence cell

proliferation and induction of differentiation of unspecialized cells Also

it is known that collagen is broken down by exposure to UV an
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environmental cause of skin aging and the damage by UV is proportional to

the accumulated time of exposure thereto UV denatures collagenous

fibers causing wrinkles and decreasing elasticity of the skin Other

environmental causes known to promote skin aging include wind heat and

smoking

As mentioned above collagen is closely related with skin aging

The amount of collagen in the dermis is decreased with aging and by UV
radiation Collagen decreases by 65 from age 20 to age 80 Such

decrease of collagen makes the skin thin and further is closely associated

10 with the formation of skin wrinkles

Studies have been widely performed to find method for the

prevention and alleviation of skin wrinkles elucidating important roles of

collagen The studies also elucidated that when collagen synthesis is

activated in skin dermal matrix components are increased which has effects

15 including alleviation of wrinkles and increased elasticity and strength of skin

Therefore using collagen having moisture retention effect some collagen-

incorporated cosmetics have been developed Such cosmetics however are

poor in holding moisture since the cosmetics are applied to the surface of

skin and high molecular weight collagen is poor in transdermal absorption

20 As result their use fails to provide an intrinsic improvement in skin

appearance In the prior art retinoic acid TGF-13 protein derived from

an animal placenta JP8-23 1370 betulinic acid JP8-208424 and Chiorella

extract JP9-40523 JP1O-36283 are disclosed as substances for promoting

collagen synthesis As for retinoic acid it is unstable and has problem in

25 its safety due to causing irritation and redness upon application the skin

limiting the available dosage thereof As for other above substances

including Chiorella extract their effects of increasing collagen synthesis are

weak so they hardly improve skin appearance Recently several new

procedures for treating wrinkles by promoting collagen synthesis have been

30 introduced Examples include ultrasonic treatment skin scaling laser

peeling botulinum toxin injection and Restilene injection These

procedures however have disadvantages in terms of cost effectiveness and

duration of their effects Thus it is desirable to search for and develop
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highly effective agent for promoting collagen synthesis

Disclosure of the Invention

Therefore the present inventors have conducted studies to develop

compound having an effect of promoting collagen synthesis and found that

phenytoin vaiproic acid cyclosporine nifedipine diltiazem verapamil

HC1 and amoldipine which are already known as anticonvulsants

immunosuppressants or calcium channel inhibitors have very strong effects

of promoting collagen synthesis in human fibroblast cell lines Further it

was found that as applied to the skins of rats and mice the compounds

10 exhibited strong inhibition and alleviation effects of wrinkles proving the

effects of inhibiting and preventing signs of skin aging such as skin

wrinkles Accordingly the present invention is directed to composition

comprising phenytoin vaiproic acid cyclosporine nifedipine diltiazem

verapamil HC1 or amoldipine as an active ingredient having an effect of

15 promoting collagen synthesis

Phenytoin and vaiproic acid have been widely used as anticonvulsants

for treatment of epilepsy and their effects on collagen synthesis are

documented USP5686489 Minerva Stomatol 479 87-398 Sep 1998

Cyclosporine has been widely used as an immunosuppressant for

20 suppressing rejection of tissues after transplantation and its effects on

collagen synthesis are reported Periodontol 727 921-931 Jul 2001

Nifedipine diltiazem verapamil HC1 and amoldipine have already been used

as calcium channel inhibitors and their effects on collagen synthesis are also

reported Periodontol 728 Aug 2001 Proc Natl Acad Sci USA 9311
25 5478-5482 May 1996 Urol 1566 2067-2072 Dec 1996 However

the above drugs are not disclosed for use as topical agents applied to the skin

for preventing and alleviating skin wrinkles as in the present invention

Hereinafter topical composition for preventing and alleviating skin

wrinkles will be described in detail in conjunction with experimental

FAMY CARE - EXHIBIT 1004-0690

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 02/49603 PCT/KRO1/02208

examples and examples

Experimental example Effect of active ingredients of the invention

on promoting collagen production in fibroblasts

To investigate the effects of active ingredients of the invention on

promoting collagen production in fibroblasts in cellular level respective

active ingredients were added to cultures of fibroblasts derived from human

The synthesized collagen was measured using modification of method

proposed by Martens Gut 33 1664-1670 1992 to evaluate the effects of the

active ingredients The experimental protocol in detail is as follows

10 Human-derived fibroblasts were transferred to 24 well plate and

cultured in medium containing 10 fetal bovine serum FBS for 24 hours

followed by washing twice with phosphate buffered saline The cells were

then incubated in medium containing FBS in the presence of phenytoin

vaiproic acid cyclosporinee nifedipine diltiazem verapamil HC1 or

15 amoldipinc at final concentrations of to After hr incubation

cultures were added with 10 Ci of 3H-proline per well followed by final

incubation for 24 hours After the incubation was terminated cells from

each group were harvested and two fractions of each culture were prepared

One fraction from each culture was treated with collagenase To all

20 fractions was added trichioroacetic acid to precipitate proteins The amount

of radioactivity incorporated into collagenase-sensitive protein was measured

and compared with that of the other fraction which was not treated with

collagenase The difference in radioactivity was attributed to the promoting

effect of the compound Samples without an active ingredient served as

25 control group the amount of collagen synthesized being 100 The results

are shown in Table
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Table Effect of promoting collagen production in fibroblasts

Control Exp Exp Exp Exp
Compound /Conc

08 06

Phenytoin 100.00 215.28 298.35 360.65 381.54

Vaiproic acid 100.00 201.13 283.24 332.11 370.21

CyclosporineA 100.00 212.11 293.21 352.31 372.27

Nifedipine 100.00 204.31 292.21 330.30 358.16

Diltiazem 100.00 199.15 276.25 321.23 362.12

Verapamil HCI 100.00 183.25 280.23 331.09 355.12

Amoldipine 100.00 182.42 280.07 330.42 355.26

Rate of collagen production collagen production of experimental

group collagen production of control group 100

As shown in Table the active ingredients in experimental groups

have effects of promoting collagen production with increasing concentration

of the compounds ranging from the minimum of 182.42 to the maximum

of 381.54 in dose-dependent manner compared to the control group

which contains no active ingredient of the invention This demonstrates that

10 the active ingredients of the invention have excellent effects on promoting

collagen synthesis

Experimental example Promotion of collagen production in rat skin

The effects of application of active ingredients of the invention that

is phenytoin vaiproic acid cyclosporinee nifedipine diltiazem verapamil

15 HCI and amoldipine on promoting collagen production in animal skin were

investigated The synthesized collagen was measured using modification

of method proposed by Mard DaCosta et al Surgery 123 287-293

1998

In brief 5-week male SD rats were grouped with rats per group

20 The rats were each incised cm in the center of their abdomens and PVA

sponges Unipoint md were inserted therein After suturing as for
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experimental groups respective active ingredients to be examined were

applied to the PVA sponge-embeded regions in volume of 200 every

day for 10 days Upon autopsy the PVA sponge was removed to quantify

hydroxyproline The PVA sponge was added with of HC1

hydrolized at 130C for hours and was subjected to complete drying 50

of methanol was added and the solution was incubated at 110C until HC1

was removed 1.2 of 50 isopropanol was added to dissolve the

remaining precipitate 200 /1 of chloramine-T sodium

toluensulfochioramide trihydrate solution was added while stirring and let

10 stand for 10 mm After adding 1.2 me of Ehrlich reagent and mixing the

solution was incubated at 50C for 90 mm The resulting solution was

cooled to room temperature and absorbance at 558 nrn was measured

Hydroxyproline standard solutions were prepared by dissolving nig

hydroxyproline in HC1 and diluting it to concentrations of 0.2 0.4

15 0.8 nig each relative to 25 of HC1 The standard solutions were

hydrolyzed at 130C for hours The quantified value of hydroxyproline

relative to hydroxypro line value 100 of the control group which was

applied with solvent only are shown in Table

Table Effect of promoting collagen production in animal skin

Control Exp Exp Exp Exp
Compound /Conc

08 06

Phenytoin 100.00 132.58 143.51 167.41 182.47

Vaiproic acid 100.00 128.05 139.24 157.72 178.13

Cyclosporine 100.00 131.02 143.07 164.82 179.26

Nifedipine 100.00 129.92 142.41 161.43 185.88

Diltiazem 100.00 122.44 136.76 157.45 175.23

Verapamil HC1 100.00 135.63 147.39 167.06 183.32

Amoldipine 100.00 132.50 149.65 163.84 181.12

20 Rate of collagen production hydroxyproline value of

experimental group/hydroxyproline value of control group 100
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As shown in Table the active ingredients increased collagen

production in rat skin and the rates of increase ranged from the minimum of

122.44 to the maximum of 185.88 compared to the control group to

which no active ingredient of the invention was applied This demonstrates

that the active ingredients of the invention strongly promote dermal collagen

synthesis

Experimental example Effect on inhibiting the generation of

wrinkles in hairless mice

The effects of active ingredients of the invention that is phenytoin

10 vaiproic acid cyclosporinee nifedipine diltiazem verapamil HC1 and

amoldipine on inhibiting the generation of wrinkles in hairless mice were

investigated

6-week hairless mice were placed into 21 experimental groups and

control groups with 10 rats per group For experimental groups mice were

15 applied to the skin with respective compounds at concentration of 08 to 10

The control groups were applied with solvent only without any active

ingredient The experimental protocol in detail is as follows Hairless mice

were radiated using simulated sunlight at dose of MED double Minimal

Erythema Dose days week for 12 weeks thereby generating wrinkles

20 Respective active ingredients or the solvent only were applied twice every

day specifically on radiation days the application was performed at 30 mm

before and after the radiation at volume of 100 each for 10 weeks from

the first radiation day Degrees of inhibition of generated wrinkles were

determined The determination was performed by visual observation with

25 naked eyes and photography The degrees of inhibition of wrinkles in the

compound-treatment groups experimental groups were compared with the

control group Score and were determined as one of stages that is none

Score slight Score moderate Score and high Score and the

corresponding mice were counted The data are shown in Tables 3a to 3c
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Table 3a Effect on inhibiting the generation of wrinkles in hairless mice

Inhibition of wrinkles number of mice
Group Compound 08

Score Score Score Score

Exp Phenytoin

Exp Valproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HC1

Exp Amoldipine

Controll 10

Table 3b Effect on inhibiting the generation of wrinkles in hairless mice

Inhibition of wrinkles number of mice
Group Compound

Score Score Score Score

Exp Phenytoin

Exp Valproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HC1

Exp Amoldipine

Controll 10
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Table 3c Effect on inhibiting the generation of wrinkles in hairless mice

Inhibition of wrinkles number of mice
Group Compound

Score Score Score Score

Exp Phenytoin

Exp Vaiproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HCI

Exp Amoldipine

Controll 10

As shown in Tables 3a to 3c the active ingredients inhibited the

generation of wrinkles by high degree in above about 80 of hairless mice

This demonstrates that active ingredients of the invention have excellent

effects on inhibiting the generation of wrinkles

Experimental example Effect of alleviating wrinkles in hairless

mice

The effects of active ingredients of the invention that is phenytoin

vaiproic acid cyclosporinee nifedipine diltiazem verapamil HC1 and

10 amoldipine on alleviating photo-induced wrinkles in 6-week hairless mice

were investigated

Mice were placed into 21 experimental groups and control groups

with 10 rats per group For experimental groups mice were applied to the

skin with respective active ingredients at concentration of 108 to i0
15 The control groups were the mice applied with solvent only without any

active ingredient The experimental protocol is as follows Hairless mice

were radiated using simulated sunlight at dose of MED double Minimal

Erythema Dose days week for 10 weeks thereby generating wrinkles

Then respective active ingredients or the solvent only were applied at

20 volume of 100 each twice day for weeks Degrees of wrinkle

FAMY CARE - EXHIBIT 1004-0696

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 02/49603 PCT/KRO1/02208
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reduction were determined The determination was performed by visually

observing the compound-applied region with naked eyes and the region was

photographed The degrees of alleviation of wrinkles in the compound-

treatment groups experimental groups were compared with those of the

control group and were determined as one of stages that is none Score

slight Score moderate Score and high Score and the corresponding

mice were counted The data are shown in Tables 4a to 4c

Table 4a Effect of alleviating wrinkles in hairless mice

Reduction of wrinkles number of mice
Group Compound 108

Score Score Score Score

Exp Phenytoin

Exp Valproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HCI

Exp Amoldipine

Controll

Table 4b Effect of alleviating wrinkles in hairless mice

Reduction of wrinkles number of mice
Group Compound

Score Score Score Score

Exp Phenytoin

Exp Valproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HCI

Exp Amoldipine

Controll
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Table 4c Effect of alleviating wrinkles in hairless mice

Reduction of wrinkles number of mice
Group Compound 1O

Score Score Score Score

Exp Phenytoin

Exp Valproic acid

Exp Cyclosporine

Exp Nifedipine

Exp Diltiazem

Exp Verapamil HC1

Exp Amoldipine

Control

As shown in Tables 4a to 4c the active ingredients exhibited high

level of alleviation effects on the photo-induced wrinkles in above about 80

of hairless mice This demonstrates that active ingredients of the invention

have excellent effects on alleviating wrinkles

The results from the experiments employing the active ingredients of

the invention for evaluating effects of promoting collagen synthesis in

fibroblasts derived from human rats and mice demonstrate that phenytoin

vaiproic acid cyclosporinee nifedipine diltiazem verapamil HC1 and

10 amoldipine with concentrations of 108 to i0 each have excellent effects

of promoting collagen synthesis

topical composition comprising an active ingredient of the

invention may include any formulations applicable to skin for example

cream ointment lotion skin tonic gel pack aerosol types thereof patch and

15 patch-type apparatus with micro needles The compositions were especially

prepared in formulations of cream ointment and pack and applied to human

skin for evaluating reduction of wrinkles It was found that they

significantly reduce wrinkle density

Hereinafter the present invention will be described in detail in

20 conjunction with examples and comparative examples It is noted that these
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examples are provided only for illustrative purposes and the present

invention is not to be construed as being limited to those examples

Preparation of variable formulations comprising an active ingredient

of the invention

Agents topically applicable to the skin were prepared with

compositions given in Tables to employing each active ingredient and

other supplementary components according to the invention In the

invention ointment cream pack essence skin softner nutrient emulsion

patch and patch-type apparatus with micro needles each topically applicable

10 to the skin were prepared It is noted that though only formulations

employing phenytoin and cyclosporine as active ingredients were prepared

herein the examples are not intended to limit the formulations and active

ingredients

15 Table Formulation of ointment

unit weight

Component Ex Ex Ex Ex Comp.Ex.I

Diethyl Sebacate

Spermaceti

Polyoxyethylene

Sodium benzoate typical typical typical typical typical

Phenytoin 0.00001 0.1

CyclosporineA 0.00001 0.1

Total weight with

Vaseline added
100 100 100 100 100

Polyoxyethylene oleic ether phosphate
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Table Formulation of cream

Component Ex Ex Ex Ex Comp.Ex.1

Stearic acid 15.0 15.0 15.0 15.0 15.0

Setanol LO 1.0 1.0 LO 1.0

Potassium hydroxide 0.7 0.7 0.7 0.7 0.7

Glycerin 5.0 5.0 5.0 5.0 5.0

Propylene glycol 3.0 3.0 3.0 3.0 3.0

Preservative typical typical typical typical typical

Flavor typical typical typical typical typical

Phenytoin 0.0000 0.001

Cyclosporine 0.000 0.00

Total weight with

purified water added
100 100 100 100 100

Table Formulation of pack

unit weight

Component Ex Ex Ex Ex Comp.Ex.1

Glycerin 5.0 5.0 5.0 5.0 5.0

Propylene glycol 4.0 4.0 4.0 4.0 4.0

Polyvinyl alcohol 15.0 15.0 15.0 15.0 15.0

Ethanol 8.0 8.0 8.0 8.0 8.0

Polyoxyethylene
oleic ethyl

1.0 1.0 1.0 1.0 1.0

Paraoxy methyl benzoate 0.2 0.2 0.2 0.2 0.2

Flavor typical typical typical typical typical

Phenytoin 0.1 0.5

CyclosporineA 0.1 0.5

Total weight with

purified water added
100 100 100 100 100

unit weight
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Table Formulation of essence

Unit weight

Component Ex Ex Ex Ex Comp.Ex.l

Cyclometicon 15.0 15.0 15.0 15.0 15.0

Caprilic/capric
3.0 3.0 3.0 3.0 3.0

triglyceride

Mineral oil 3.0 3.0 3.0 3.0 3.0

beeswax 1.0 1.0 1.0 1.0 1.0

Cetyl dimethicone
3.0 3.0 3.0 3.0 3.0

copolyol

Glycerin 5.0 5.0 5.0 5.0 5.0

Magnesium sulfate 3.0 3.0 3.0 3.0 3.0

Paraoxy benzoate ester typical typical typical typical typical

Phenytoin 0.01 0.05

Cyclosporine 0.01 0.05

Total weight with

purified water added
100 100 100 100 100

Table Formulation of skin softner

unit weight

Component Ex Ex Ex Ex Comp.Ex.1

Glycerin 2.0 2.0 2.0 2.0 2.0

Hyaluronic acid 1.0 1.0 1.0 1.0 1.0

Polyoxyethylene

oleic ether
0.1 0.1 0.1 0.1 0.1

Polyoxyethylene
0.1 0.1 0.1 0.1 0.1

hydrogenated castor oil

Paraoxy benzoate ester typical typical typical typical typical

Flavor typical typical typical typical typical

Colorant typical typical typical typical typical

Phenytoin 0.0001 0.001

Cyclosporine 0.000 0.00

Total weight with

purified water added
100 100 100 100 100
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Table 10 Formulation of nutrient emulsion

unit weight

Component Ex Ex Ex Ex Comp.Ex.1

Setanol 1.0 1.0 1.0 1.0 1.0

Beeswax 0.5 0.5 0.5 0.5 0.5

Vaseline 2.0 2.0 2.0 2.0 2.0

Squalene 6.0 6.0 6.0 6.0 6.0

Ethanol 3.0 3.0 3.0 3.0 3.0

13-butyleneglycol 4.0 40 4.0 4.0 4.0

Polysolbait 60 1.0 1.0 1.0 1.0 1.0

Solbitan sesqi oleate 0.3 0.3 0.3 0.3 0.3

Carboxy-vinylpolymer 0.3 0.3 0.3 0.3 0.3

Triethanol amine 0.3 0.3 0.3 0.3 0.3

Paraoxy benzoate ester typical typical typical typical typical

Flavor typical typical typical typical typical

Colorant typical typical typical typical typical

Phenytoin 0.0001 0.00

CyclosporineA 0.0001 0.001

Total weight with

purified water added
100 100 100 100 100
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Table 11 Formulation ofpatch

unit weight

Component Compound Ex Ex Ex Ex Comp.Ex.l

carboxymethylcellulose
Polymer

polyacrylic acid

Cross link agent acetaldehyde 0.1 0.1 0.1 0.1 0.1

Humectant glycerin 30 30 30 30 30

Inorganic filling agent caolin 0.1 0.1 0.1 0.1 0.1

paraoxy
0.1 0.1 0.1 0.1 0.1

methyl benzoate
Preservative

paraoxy
0.05 0.05 0.05 0.05 0.05

propyl benzoate

monosodiumphosphate 0.1 0.1 0.1 0.1 0.1

Buffer sodium
0.05 0.05 0.05 0.05 0.05

tripoly phosphate

phenytoin 0.01 0.05
Active ingredient

cyclosporine 0.01 0.05

Total weight with
100 100 100 100 100

purified water added

Support cotton cotton cotton cotton cotton

Protective film silicon silicon silicon silicon silicon

With regard to patch-type apparatus with micro needles main

body of the patch apparatus reservoir which contains solvent for drug is

comprised of polymer support for securing an entire patch type apparatus as

well as preventing drug such as phenytoin vaiproic acid cyclosporinee

nifedipine diltiazem verapamil HC1 and amoldipine from being permeable

thereto The solvent for drug may be water polyethyleneglycol transcutol

10 or ethanol and is contained inside the reservoir As for the polymer

support polyethylene polypropylene non-woven fabric or cotton fabric are

available The drug mentioned above is dispersed in powdered form in

lower part of the reservoir The patch-type apparatus is an instrument for

administering drug transdermally characterized by further comprising

15 support for micro needles and number of micro needles As for support

for micro needles it is made of polymer gel such as celluloses

polypropylene fluorocarbon or polycarbonate and it has swelling property
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as the solvent is released after adhesion to the skin As for micro needles

they are distributed and fixed perpendicular to the support for micro needles

and they come into contact with the skin More particularly 10 to 50 micro

needles are attached per unit area cii of the support for needles and each has

channel through which drug can pass the channel being to 1000 urn in

diameter and the needles being fixed outward 0.01 to mm in length The

apparatus has an adhesive layer at its lower part which has role in adhering

the apparatus to the skin the adhesive layer being made of material such as

polyacrylate or polybutene It should be noted that the adhesive layer has no

10 adverse effects on skin and is not dissolved by solvent Further no

decrease in adhesive property by solvent is permitted Finally there is

protective film attached to the adhesive layer film which is easily removable

upon using the apparatus to prevent drug from being leaked and protecting

an adhesive Hereinafter the present invention will be described in detail in

15 conjunction with examples not to be construed as being limited to those

examples

Preparation of patch-type apparatus with micro needles comprising an

active ingredient of the invention

Comparative example

20 of gelatin solution was poured to fabric with micro needles

15 needles/cu which were fixed perpendicular to the fabric and the resultant

fabric was dried under vacuum using lyophilizer comparative matrix

was thus obtained

25 Example

0.001 phenytoin was added to of gelatin solution and

homogenously dispersed therein The solution was poured to fabric with

micro needles 15 needles/cu which were fixed perpendicular to the fabric

and the resultant fabric was dried under vacuum using lyophilizer

phenytoin-dispersed matrix was thus obtained
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Example

0.00 cyclosporine was added to of gelatin solution and

homogenously dispersed therein The solution was poured to fabric with

micro needles 15 needles/cn which were fixed perpendicular to the fabric

and the resultant fabric was dried under vacuum using lyophilizer

cyclosporine A-dispersed matrix was thus obtained

Evaluation of prevention and treatment effects on skin aging by

composition comprising an active ingredient of the invention

To evaluate the effect of the formulations prepared in above

10 comparative example and examples including the examples as set forth in

Tables to 11 on alleviating skin wrinkles female subjects aged 35 60 were

employed 760 females were placed into 38 groups 20 subjects per group

Respective examples and comparative examples were applied to the face

twice per day for months in case of the packs of Table they were

15 removed 30 mm after application The degrees of alleviating wrinkles were

determined by survey and an image analysis of wrinkles after months

As for the survey the degrees of alleviation of wrinkles and increase of

elasticity were determined as one of stages that is none slight moderate

and high as compared with the conditions before applying respective

20 compositions and the corresponding subjects were counted The data are

shown in Tables 12 For the evaluation by an image analysis of wrinkles

one replica of the region right below the eye of each subject was taken using

Xantopren Bayer before beginning the experiment Another replica was

taken in the same region immediately after finishing the experiment The

25 replicas were subjected to an image analysis Wrinkle density was measured

by two dimensional analysis The measurements were represented as

decrease rates relative to wrinkle densities before the experiment The

results are shown in Table 13
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Table 12 Alleviation of wrinkles in human females

Degree of alleviation Example None Slight Moderate High

Ex.l 12

Ex.2 14

Ointment Ex

Ex.4 11

Comp.Ex.l 17

Ex.l 11

Ex.2 13

Cream Ex.3 11

Ex.4 10

Comp.Ex.1 13

Ex.l 11

Ex.2 13

Pack Ex.3 14

Ex.4 14

Comp.Ex.1 15

Ex.1 13

Ex.2 15

Essence Ex.3 11

Ex.4 12

Comp.Ex 12

Ex.1 10

Ex.2 12

Skin sofiner Ex 10

Ex.4 11

Comp.Ex 16

Ex.1 14

Ex.2 15

Nutrient emulsion Ex 12

Ex.4 11

Comp.Ex 13

Ex.1 15

Ex.2 16

Patch Ex.3 12

Ex.4 10

Comp.Ex.1 15

Ex 15

Micro-needle patch Ex 10

Comp.Ex.l 15

the number of subjects counted
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Table 13 Effect of decreasing wrinkle density in human females

Skin Nutrient
Example Ointment Cream Pack Essence Patch

softner emulsion

Ex 45 43 40 39 44 45 46

Ex.2 44% 41% 38% 37% 42% 43% 48%

Ex.3 50% 40% 41% 40% 48% 46% 45%

Ex.4 48% 50% 44% 39% 45% 42% 44%

Comp Ex 98 98 94 97 99 98 96

As shown in Table 12 the examples according to the invention

provide excellent effects of alleviating wrinkles and increasing skin elasticity

Specifically more than 80 showed high levels of improving effects As

shown in Table 13 when the examples comprising an active ingredient of the

invention were applied to the subjects wrinkle densities were considerably

decreased to about 37 to 50 compared to that before the experiment

Also when patch-type administering apparatus with micro needles was

applied examples and exhibited significant decreases in wrinkle densities

10 70 and 60 respectively indicating that the examples are superior to the

comparative example 98 data not shown
The above experimental results demonstrate that when the active

ingredients of the invention are topically applied to the skin in the form of

cream ointment lotion skin tonic gel pack patch or patch-type apparatus

15 with micro needle skin wrinkles generated by intrinsic or extrinsic causes are

effectively alleviated

Industrial Applicability

As apparent from the above description the present invention provides

topical composition which comprises one or two or more selected from the

20 group consisting of phenytoin valproic acid cyclosporine nifedipine

diltiazem verapamil HC1 and amoldipine as an active ingredient having an

effect of promoting collagen synthesis exhibiting the effects of inhibiting

alleviating and preventing skin aging such as skin wrinkles
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Although the preferred embodiments of the present invention have

been disclosed for illustrative purposes those skilled in the art will

appreciate that various modifications additions and substitutions are

possible without departing from the scope and spirit of the invention as

disclosed in the accompanying claims
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Claims

topical composition comprising one or two or more selected

from the group consisting of phenytoin vaiproic acid cyclosporine

nifedipine diltiazem verapamil HC1 and amoldipine as an active ingredient

having an effect of promoting collagen synthesis for prevention and

alleviation of skin wrinkles

The composition as set forth in claim wherein the active

ingredient is contained at an amount of 0.00001 to 30.00 by weight

relative to the total weight of the composition

10 The composition as set forth in claim or claim wherein the

composition is formulated in form of cream ointment lotion skin tonic

gel pack patch or patch-type administering apparatus with micro needles
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54 Title CYCLOSPORIN ANALOGS FOR THE TREATMENT OF LUNG DISEASES

57 Abstract The present invention relates to cyclosporin analog of the following formula

or pro-drug or pharmaceutically acceptable salt thereof In formula the formula for

residuc is formula II where is absent -C1-C6 alkyl- or -C3-C6 cycloalkyl- is

selected from the groups -CO-O-R1 -CO-S-R1 -CO-OCHrOCOR2 -CS-O-R1
and -CS- S-Ri where Ri is hydrogen C1-C6 alkyl optionally substituted with halogen 15

heterocyclics aryl C1-C6 alkoxy or C1-C6 alkylthio or halogen substituted C1-C6 alkoxy

halogen substituted C1-C6 alkylthio and where R2 is C1-C6 alkyl optionally substituted with

halogen Cl-C6 alkoxy C1-C6 alkylthio heterocyclics or aryl is -aAbu- -Val- -Thr- or

-Nva- and is -DAla- -DSer- or or or

In second embodiment the present invention relates to the

use of the eyelosporin analogs of the present invention or pro-drug or pharmaceutically ac

ceptable salt thereof in pharmaceutical compositions for the treatment of asthma and other

diseases characterized by airflow obstruction in subject In third embodiment the present

invention relates to processes for the production of novel eyelosporin analogs of the present

invention The present invention also contemplates methods of treatment of asthma and

other diseases characterized by airflow obstruction in subject by administering to the sub

jeet therapeutically effective amounts of the eyelosporin analogs of the present invention with or without the concurrent use of other

drugs or pharmaceutically acceptable carriers or exeipients
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Cyclosporin Analogs for the Treatment of Lung Diseases

Technical Field

The present invention relates to novel cyclosporin analogs and methods for

the treatment of asthma and other diseases characterized by airflow obstruction in

subject The present invention further relates to pharmaceutical compositions

comprising the compounds of the present invention and processes for their

production

10

Background of the Invention

Respiratory diseases such as asthma and other diseases characterized by

airflow obstruction are global problem Millions of people worldwide both

15 children and adults suffer from these medical conditions These diseases reduce

quality of life by impairing the ability of sufferers to perform everyday tasks and in

some cases cause death One of the major respiratory diseases is asthma

Asthma is disease of unknown etiology in which the bronchi are inflamed

20 and as consequence obstructed This narrowing results from combination of

bronchial smooth muscle contraction mucosal oedema inflammatory cell infiltrate

and partial or total occlusion of the lumen with mucus cells and cell debris

Bronchial obstruction is either partially or totally reversible and this important

feature distinguishes asthma from chronic bronchitis

25

Asthma is an extremely common disease with worldwide prevalence of

5% to 8% In the developed world it is the most common chronic illness and for

reasons that are unclear the disease is on the increase It is now accepted that

asthma is chronic inflammatory disorder of the airways in which many cells play

30 role in particular mast cells eosinophils and T-lymphocytes In susceptible

individuals this inflammation causes symptoms which are usually associated with

widespread but variable airflow obstruction This type of airflow obstruction is often

reversible either spontaneously or with treatment and causes associated increase

in airway responsiveness to variety of stimuli

35

The illness has wide clinical spectrum ranging from mild episodic

bronchospasm easily controlled by the occasional use of bronchodilator to

very severe intractable asthma sometimes resistant to treatment with high doses of
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oral corticosteroids Steroid resistance occurs in less than 5% of people with

asthma This translates to thousands of people These patients with severe

chronic disease may be dependent on corticosteroids and their disease is often so

severe that full reversibility can be difficult or impossible to demonstrate

Chronic obstructive airways disease chronic obstruction lung disease and

smokers chest have all been used to describe what is now known as COPD
COPD is characterized by progressive irreversible airway obstruction It can lead

to death from respiratory or cardio-respiratory failure COPD consists of two

10 subsets chronic bronchitis and emphysema In practice it is very difficult to define

the contribution of each of these two conditions to the obstruction of the airway and

this has led to the displacement of these labels by the non-specific term COPD
The pathology of COPD is not fully elucidated but features include hypertrophy of

mucus-secreting glands inflammation including infiltration with lymphocytes and

15 goblet cell hyperplasia

The treatment of COPD consists of bronchodilators intermittent courses of

antibiotics and in some patients inhaled and/or oral corticosteroids The latter is

claimed to reduce the decline in lung function in COPD
20

Cystic fibrosis is an inherited condition Excess viscid mucus is produced

This leads to recurrent chest infections and progressive bronchiectasis

Approximately 50% of cystic fibrosis sufferers have bronchial hyperresponsiveness

and there is an increased incidence of atopy There is widespread airway

25 narrowing and wheeze Most cystic fibrosis sufferers take bronchodilators some

take inhaled corticosteroids And at least one study had reported benefit with oral

corticosteroids

Current drugs for treating asthma are corticosteroids such as

30 beclomethasone triamcinolone beta adrenergics such as epinephrine albuterol

bitolterol NSAIDS leukotriene antagonists Xanthines methyl xanthines such as

theophylline oxtriphylline and anticholinergics such as atropine ipratropium

bromide

35 Corticosteroids are the mainstay of treatment of chronic asthma and they

revolutionized the treatment of this disease when they were first introduced in the

1950s Oral corticosteroids have today been largely replaced by inhaled

corticosteroids although severe asthmatics still require medication by mouth
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Inhaled cortisteroids are relatively safe and extremely effective in most patients

and improved the quality of life for millions of asthmatic sufferers For those with

severe asthma however oral therapy with corticosteroids is required When taken

for more than few days oral corticosteroids have number of serious side

effects These include growth retardation in children severe osteoporosis

especially in old age decreased responsiveness of the pituitary adrenal axis to

stress fluid retention diabetes and precipitation of psychosis

Furthermore an appreciable number of patients have apparent

10 corticosteroid resistance or unreponsiveness Patients considered successfully

treated with inhaled or oral steroids often have to be content with 60% of their

predicted lung function Further increasing the dose of oral corticosteroids runs the

risk of concomitant side effects

15 Although corticosteroids are effective for asthma they are not ideal drugs

Over the years doctors have occasionally used immunosuppressive agents as

adjuncts to corticosteroids in patients with extremely severe disease Examples of

immunosuppressive drugs are azathioprine methotrexate mycophenolic acid and

prodrug leflunomide Cyclosporin ascomycin FK-506 and rapamycin

20

The cyclosporins comprise class of structurally distinctive cyclic poly-N

methylated undecapeptides corn mon ly possessing pharmacological activity in

particular immunosuppressive anti-inflammatory or anti-parasitic activity The first

of the cyclosporins to be isolated was the naturally occurring fungal metabolite

25

cyclosporin Cyclosporin represented as follows

Me
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Since the original discovery of cyclosporin wide variety of naturally

occurring cyclosporins have been isolated and identified and many further non

natural cyclosporins have been prepared by total- or semi-synthetic means or by

the application of modified culture techniques The class comprising cyclosporins

is thus now substantial and includes for example the naturally occurring

Cyclosporins through for example and

Cyclosporin also known as Cyclosporins and respectively

also known as Cyclosporin Traber et al Helv

Chim Acta 60 1247-1255 1977 Traberet at Helv Chim Acta 65 1655-

10 1667 1982 Kobel et al Europ Applied Microbiology and Biotechnology 14

273-240 1982 and Von Wartburg et al Progress in Allergy 38 28-45 1986 as

well as various non-natural cyclosporin derivatives and artificial or synthetic

cyclosporin derivatives and artificial or synthetic cyclosporins including

dihydrocyclosporins which the MeBmt-residue is saturated by hydrogenation

15 derivatized cyclosporins e.g in which the 3-O-atom of the MeBmt- residue is

acylated or further substituent is introduced at the a-carbon atom of the sarcosyl

residue at the 3-position and cyclosporins in which variant amino acids are

incorporated at specific positions within the peptide sequence for example

acetyl-MeBmt1Cyclosporin also known as Dihydro-cyclosporin

20 Cyclospori le11 -Cyclosporin Pro3-Cyclosporin

etc employing the total synthetic method for the production of cyclosporins

developed by Wengersee e.g Traber et al Traber et al and Kobel et

al bc cit U.S Pat Nos 4108985 4220641 4288431 4554351 4396542
and 4798823 European Patent Publication Nos 34567A 56782A 300784A

25 and 300785 International Patent Publication No WO 86/02080 and UK Patent

Publication Nos 2206119 and 2207678 Wenger Transpl Proc 15 Suppl

12230 1983 Wenger Angew Chem Int Ed 24 77 1985 and Wenger

Progress in the Chemistry of Organic Natural Products 50 123 1986

30 There is increasing evidence that chronic inflammation in asthma is

mediated via network of cytokines emanating from inflammatory and structural

cells in the airways The prominent eosinophitic inflammation that characterizes

asthma appears to be orchestrated by cytokines derived from type T-helper

Th2-like lymphocytes suggesting that immunosuppressants might be beneficial

35 in the control of asthma see for example Pharmacokinetics pharmacodynamics

and safety of inhaled cyclosporin after single and repeated administration in

healthy male and female subjects and asthmatic patients Rohatagi et al

Aventis Pharmaceutical Collegeville PA USA Clin Pharmacol 2000 4011
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1211-1226 Cyclosporin hereinafter GsA is active against CD4 lymphocytes

and might therefore be useful for asthma trial of low-dose oral CsA in patients

with steroid-resistant asthma indicated that it can improve control of symptoms in

patients with severe asthma on oral steroids

The mechanism of GsA action in asthma is of interest GsA binds to the

ubiquitous protein cyclophilin in the cytosol and the complex in turn binds to

calcineurin which is calcium and calrnodulin dependent serine threonine

phosphatase Calcineurin is necessary for the cytoplasmic portion of the

10 transcription factor NF-AT nuclear factor of activated T-cells to translocate to

the nucleus and bind to its nuclear portion to become an active transcription factor

NF-AT forms complex with AR-i and regulates the transcription of the IL-2 gene

together with other genes for example IL-5 CsA prevents the cytoplasmic portion

of F-AT from translocating resulting in reduced transcription of lL-2 CsA has

15 specific inhibitory effect in CD4 cells through this transcription mechanism but

may also have inhibitory effects on other cells including mast cells and

eosinophils through mechanisms that have not yet been defined

Recently three controlled trials of CsA in asthma have been reported

20 AG Barnes NC Kay AB Trial of cyclosporin in corticosteroid

dependent chronic severe asthma Lancet 1992 339 324-328 Niwanowska

Dworski Domala Pinis Cyclosporin for steroid-dependent asthma Allergy

1991 46 312-315 Lock SH Kay AB Barnes NC Double-blinded placebo-

controlled study of cyclosporin as corticosteroid-sparing agent in corticosteroid

25 dependent asthma Am Respir Grit Care Med 1996 153 509-14 Nizankowska

Soja Pinis Bochenek Sladek Domagala et al Treatment of

steroid-dependent bronchial asthma with cyclosporin EurRespirJl995 1091-

1099

30 CsA mg/kg/day allowed significant reduction in the use of corticosteroids

by 60% Side effects with systemic GsA were increase in diastolic blood pressure

and decrease in renal function Other side effects include hepatic dysfunction

hypertrichosis tremor gi ngival hyperplasis and paraesthesia The systemic

toxicity of CsA limits its use for the treatment of asthma CORD and other related

35 lung diseases Therefore it is desirable to synthesize analogs of CsA which retain

C5As potential utility as primary or adjunct therapy for respiratory diseases

while reducing or eliminating CsAs systemic toxicity
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Summary of the Invention

The present invention relates to novel cyclosporin analogs and methods of

treatment for the treatment of asthma and other diseases characterized by airflow

obstruction in subject The present invention further relates to pharmaceutical

compositions comprising the compounds of the present invention and processes

for their production

More particularly the present invention relates to cyclosporin analog of

10 the following formula or pro-drug or pharmaceutically acceptable salt thereof

A---B---Sar-MeLeu-Val-MeLeu-Ala---U---MeLeu-MeLeu-MeVal

11

15 In formula the formula for residue is

where is absent -Cl-C6 alkyl- or C3-C6 cycloalkyl- is selected from the

20 groups -CO-O-R1 -CO-S-Rl -CO-OCH2-OCOR2 -CS-a-Ri and -CS
S-Ri where Ri is.hydrogen C1-C6 alkyl optionally substituted with halogen

heterocyclics aryl Cl -C6 alkoxy or Ci -C6 alkylthio or halogen substituted Cl -C6

alkoxy halogen substituted C1-C6 alkylthio and where R2 is C1-C6 alkyl optionally

substituted with halogen Cl -06 alkoxy Ci -06 alkylthio heterocyclics or aryl is

25 aAbu- -Val- -Thr- or -Nva- and is DAla- -DSer- or

hyd roxyethylDSer- or DSer- or DSer-

In second embodiment the present invention relates to the use of the

cyclosporin analogs of the present invention or pro-drug or pharmaceutically
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acceptable salt thereof in pharmaceutical compositions for the treatment of asthma

and other diseases characterized by airflow obstruction in subject

In third embodiment the present invention relates to processes for the

production of novel cyclosporin analogs of the present invention In preferred

embodiment the present invention relates to the processes for the production of

cyclosporin analogs of formula with the structure of residue as illustrated

above

10 The present invention also contemplates methods of treatment of asthma

and other diseases characterized by airflow obstruction in subject by

administering to the subject therapeutically effective amounts of the cyclosporin

analogs of the present invention with or without the concurrent use of other drugs

or pharmaceutically acceptable carriers or excipients

15

Detailed Description of the Invention

The present invention relates to novel cyclosporin analogs and methods of

20 treatment for the treatment of asthma and other diseases characterized by airflow

obstruction in subject The present invention further relates to pharmaceutical

compositions comprising the compounds of the present invention and processes

for their production The patents and publications identified in this specification

indicate the knowledge in this field and are hereby incorporated by reference in

25 their entirety In the case of inconsistencies the present disclosure will prevail

More particularly the present invention relates to cyclosporin analog of

the following formula or pro-drug or pharmaceutically acceptable salt thereof

A---B---Sar-MeLeu -Val-MeLeu -Ala---U---MeLeu-MeLeu-MeVal

30
11

35
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In formula the formula for residue is

where is absent -Ci-C6 alkyl- or C3-C6 cycloalkyl- is selected from the

groups -CO-O-Rl where Ri is hydrogen Ci-C6 alkyl optionally substituted with

halogen heterocyclics aryl Ci-C6 alkoxy or Cl-C6 alkylthio halogen substituted

Cl-C6 alkoxy or halogen substituted C1-C6 alkylthio -CO-S-Rl where Ri is

hydrogen Cl-C6 alkyl optionally substituted with halogen heterocyclics aryl Ci-

10 CO alkoxy or Ci-C6 alkylthio halogen substituted Cl-C6 alkoxy or halogen

substituted Cl -C6 alkylthio -CO-OCH2-OCOR2 where R2 is Cl -C6 alkyl

optionally substituted with halogen C1-C6 alkoxy Cl-C6 alkylthio heterocyclics or

aryl -CS-O-Rl where Ri is hydrogen Cl-CO alkyl optionally substituted with

halogen heterocyclics aryl Cl-C6 alkoxy or Cl-C6 alkylthio halogen substituted

15 Ci-C6 alkoxy or halogen substituted Ci-C6 alkylthio and -CS-S-Ri where Ri is

hydrogen C1-C6 alkyl optionally substituted with halogen heterocyclics aryl Cl
C6 alkoxy or C1-C6 alkylthio halogen substituted Cl-C6 alkoxy halogen

substituted Ci-C6 alkylthio is -aAbu- -Val- -Thr- or -Nva- and is DAIa-
DSer- or DSer- or or

20 acyloxyethylDSer-

In formula abbreviation of amino acid residues for example -Ala-

MeLeu- -oAbu- etc are in accordance with conventional practice and are to be

understood as having the L-configuration unless otherwise indicated for example

25 -DAla- represents residue having the D-configuration Abbreviation of residues

preceded by Me- represents c-N-methylated amino acid residue for example

Me-Leu is cx-N-methylated-Leucine residue Individual residues of molecule

of the cyclosporin analog of the present invention are numbered as in the art

clockwise and starting with the residue -MeBmt- corresponding to residue The

30 same numerical sequence is employed throughout the present specification and

claims
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In most preferred embodiment cyclosporin analog of the present

invention is represented by formula or pro-drug or pharmaceutically acceptable

salt thereof where residue is -cAbu- and residue is -DAla- In another

preferred embodiment the cyclosporin analog of the present invention is

represented by formula or pro-drug or pharmaceutically acceptable salt thereof

where is absent in residue residue is -aAbu- and residue is DAIa-

Representative compounds of the invention include but are not limited to

10 the following compounds as illustrated below

Compound of formula where in residue is absent and -COOCH3
residue -aAbu- and residue -DAla-

Compound of formula where in residue is absent and -COOH residue

-aAbu- and residue -DAla-

15 Compound of formula where in residue is absent and -COOEt residue

aAbu- and residue DAIa-
Compound of formula where in residue is absent and

-COOCH2CI-12CH3 residue aAbu- and residue DAla-
Compound of formula where in residue is absent and -COOCH2Ph

20 residue aAbu- and residue DAla-
Compound of formula where in residue is absent and -COOCH2F

residue aAbu- and residue DAIa-
Compound of formula where in residue is absent and -COOCHF2

residue aAbu- and residue DAIa-
25 Compound of formula where in residue is absent and -COOCF3 residue

aAbu- and residue DAIa-
Compound of formula where in residue is absent and -COOCH2CF3

residue aAbu- and residue DAla-
Compound of formula where in residue is absent and -COOCH2CI

30 residue aAbu- and residue DAIa-
Compound of formula where in residue is absent and -COOCH2OCH3

residue Abu- and residue DAIa-
Compound of formula where in residue is absent and

COOCH2OCH2CH2O CH3 residue aAbu- and residue DAIa-
35 Compound of formula where in residue is absent and -COSCH2Ph

residue aAbu- and residue DAla-
Compound of formula where in residue is -CH2CH2CH2- and -COOCH3
residue aAbu- and residue DAla-

FAMY CARE - EXHIBIT 1004-0721

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 03/030834 PCT/USO2/32646

Compound of formula where in residue is absent and -COOFmoc
residue cAbu- and residue DAIa-

Cyclosporin analogs of the invention are accordingly useful for the treatment

of diseases or conditions responsive to or requiring topical anti-inflammatory

immunosuppressive or related therapy for example topical administration for the

treatment of such diseases or conditions of the eye nasal passages buccal cavity

skin colon or especially airways or lung In particular cyclosporin analogs of the

invention permit topical anti-inflammatory immunosuppressive or related therapy

10 with the concomitant avoidance or reduction of undesirable systemic side effects

for example general systemic immunosuppression

Cyclosporin analogs of the invention useful for the treatment of diseases

and conditions of the airways or lung in particular inflammatory or obstructive

15 airway diseases They are especially useful for the treatment of diseases or

conditions of the airways or lungs associated with or characterized by inflammatory

cell infiltration or other inflammatory events accompanied by inflammatory cell

accumulation for e.g eosinophil and/or neutrophil Most preferably they are

useful for the treatment of asthma

20

Cyclosporin analogs of the invention are useful in the treatment of asthma of

whatever type of genesis including both intrinsic and especially extrinsic asthma

They are useful for the treatment of atopic and non-atopic asthma including

allergic asthma bronchitic asthma exercise induced asthma occupational asthma

25 asthma induced following bacterial infection and other non-allergic asthmas

Treatment of asthma is also to be understood as embracing treatment of wheezy

infant syndrome that is treatment of subjects for example of less than to

years of age exhibiting wheezing symptoms in particular at night and diagnosed

or diagnosable as wheezy infants an established patient category of major

30 medical concern and now more correctly indentified as incipient or early-phase

asthmatics Cyclosporin analogs of the invention are in particular useful for the

treatment of asthma in subjects whose asthmatic status is either steroid dependent

or steroid resistant

35 Cyclosporin analogs of the invention are also useful for the treatment of

bronchitis or for the treatment of chronic or acute airways obstruction associated

therewith Cyclosporin analogs of the invention may be used for the treatment of

bronchitis of whatever type or genesis including for example acute bronchitis

10
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arachidic bronchitis catarrhal bronchitis chronic bronchitis croupous bronchitis

phthinoid bronchitis and so forth

Cyclosporin analogs of the invention are in addition useful for the treatment

of pneumoconiosis an inflammatory commonly occupational disease of the

lungs frequently accompanied by airways obstruction whether chronic or acute

and occasioned by repeated inhalation of dusts of whatever type or genesis

including for example aluminosis anthracosis asbestosis berylliosis chalicosis

ptilosis siderosis silicosis tabacosis and in particular byssinosis

10

Cyclosporin analogs of the invention may also be used for the treatment of

eosinophil-related disorders of the airways e.g involving morbid eosinophilic

infiltration of pulmonary tissues including hypereosinophilia as it effects the

airways and/or lungs as well as for example eosinophil-related disorders of the

15 airways consequential or concomitant to Lofflers syndrome eosinophilic

pneumonia parasitic in particular metazoan infestation including tropical

eosinophilia bronchopulmonary aspergillosis polyarteritis nodosa including

Churg-Strauss syndrome eosinophilic granuloma and eosinophil-related disorders

affecting the airways occasioned by drug-reaction

20

The word treatment as used herein in relation to the treatment of diseases

of the airways and lungs in particular asthma is to be understood as embracing

both symptomatic and prophylactic modes that is for immediate treatment for e.g

of acute inflammation symptomatic treatment as well as for advance treatment to

25 prevent ameliorate or restrict long term symptomatology prophylactic treatment

The term treatment as used in the present specification and claims in relation to

such diseases is to be interpreted accordingly as including both symptomatic and

prophylactic treatment for e.g in the case of asthma symptomatic treatment to

ameliorate acute inflammatory events and prophylactic treatment to restrict on-

30 going inflammatory status and to ameliorate future bronchial exacerbation

associated therewith

Cyclosporin analogs of the invention may also be used to treat any disease

or condition of the airways or lungs requiring immunosuppressive therapy for e.g

35 the treatment of autoimmune diseases or as they affect the lungs for example

for the treatment of sarcoidosis alveolitis or chronic hypersensitivity pneumonitis

or for the maintainance of allogenic lung transplant for e.g following lung or heart

lung transplantation

11
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As previously indicated for the above purposes cyctosporin analogs of the

invention will be administered topically within the airways for e.g by the

pulmonary route or by inhalation As also previously noted while having potent

efficacy when administered topically cyclosporin analogs of the invention exhibit

reduced systemic toxicity Cyclosporin analogs of the invention thus provide

means for the treatment of diseases and conditions of the airways or lung for

example as hereinabove set forth with the avoidance of unwanted systemic side

effect e.g consequent to inadvertent swallowing of drug substance during

10 inhalation therapy It is estimated that during the course of manoeuvres required

to effect administration by inhalation up to 90% or more of total drug substance

administered will normally be swallowed rather than inhaled

By the provision of cyclosporin analogs which are topically active e.g

15 effective when inhaled but systemically inactive the present invention makes

cyclosporin therapy available to subjects for whom such therapy might otherwise

be excluded e.g due to the risk of systemic in particular immunosuppressive side

effect

20 Further uses include the treatment and prophylaxis of inflammatory and

hyperproliferative skin diseases and cutaneous manifestations of immunologically-

mediated illnesses such as psoriasis atopical dermatitis contact dermatitis and

further eczematous dermatitises seborrhoeis dermatitis Lichen planus

Pemphigus bullous pemphigoid Epidermolysis bullosa urticaria angioedemas

25 vasculitides erythemas cutaneous eosinophilias Lupus erythematosus acne and

Alopecia areata various eye diseases autoimmune and otherwise such as

keratoconjunctivitis vernal conjunctivitis keratitis he rpetic keratitis conical

cornea dystrophia epithelialis corneae corneal leukoma ocular pemphigus

Moorens ulcer Scleritis Graves opthalmopathy Vogt-Koyanagi-H arada

30 syndrome sarcoidosis multiple myeloma etc obstructive airway diseases which

includes conditions such as COPD asthma for example bronchial asthma allergic

asthma intrinsic asthma extrinsic asthma and dust asthma particularly chronic or

inveterate asthma for example late asthma and airway hyper-responsiveness

bronchitis allergic rhinitis and the like inflammation of mucosa and blood vessels

35 such as gastric ulcers vascular damage caused by ischemic diseases and

thrombosis Moreover hyperproliferative vascular diseases such as intimal

smooth muscle cell hyperplasia restenosis and vascular occlusion particularly

12
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following biologically- or mechanically-mediated vascular injury can be treated or

prevented by the compounds of the invention

The compounds of the present invention may also find utility in the

chemosensitization of drug resistant target cells Cyclosporin and FK-506 are

known to be effective modulators of P-glycoprotein substance which binds to

and inhibits the action of anticancer drugs by inhibiting P-glycoprotein they are

capable of increasing the sensitivity of multidrug resistant MDR cells to

chemotherapeutic agents It is believed that the compounds of the invention may

10 likewise be effective at overcoming resistance expressed to clinically useful

antitumour drugs such as 5-fluorouracil cisplatin methotrexate vincristine

vinblastine and adriamycin coichicine and vincristine

Accordingly the pharmaceutical compositions of the present invention

15 comprise therapeutically effective amount of cyclosporin analog of the

invention in combination with pharmaceutically acceptable carrier or excipient In

particular compositions pertaining to the present invention are useful for treating

subject for reversible obstructive airway disease

20 The present invention also contemplates methods of treatment of asthma

and other diseases characterized by airflow obstruction in subject by

administering to the subject therapeutically effective amounts of the cyclosporin

analogs of the present invention with or without the concurrent use of other drugs

or pharmaceutically acceptable carriers or excipients as described throughout the

25 present specification Such treatment of the disease may be done by

administering therapeutically effective amount of compound of the invention for

such time and in such amounts as is necessary to produce the desired result

As used in the present invention therapeutically effective amount of one of

30 the compounds means sufficient amount of the compound to treat particular

disease at reasonable benefitl risk ratio The compounds of the present

invention may be employed in pure form or where such forms exist in

pharmaceutically acceptable salt ester or prodrug forms Alternatively the

compound may be administered as pharmaceutical compositions containing the

35 compound of interest in combination with one or more drugs or pharmaceutically

acceptable excipients It will be understood however that the total daily usage of

the compounds and compositions of the present invention will be decided by the

attending physician within the scope of sound medical judgment

13

FAMY CARE - EXHIBIT 1004-0725

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 03/030834 PCT/USO2/32646

The specific therapeutically-effective dose level for any particular patient will

depend upon variety of factors including the disorder being treated and the

severity of the disorder activity of the specific compound employed the specific

composition employed the age body weight general health sex and diet of the

patient the time of administration route of administration and rate of excretion of

the specific compound employed the duration of the treatment drugs used in

combination or coincidental with the specific compound employed and like factors

well known in the medical arts For example it is well within the skill of the art to

10 start doses of the compound at levels lower than required to achieve the desired

therapeutic effect and to gradually increase the dosage until the desired effect is

achieved

Dosages of the cyclosporin analogs of the present invention employed in

15 practicing the method of the present invention will of course vary depending on the

site of treatment the particular condition to be treated the severity of the condition

the subject to be treated for e.g in terms of body weight age and so forth as well

as the effect desired In general for treating diseases or conditions of the airways

or lungs for e.g inflammatory or obstructive airway disease such as asthma

20 cyclosporins of the invention can be suitably administered topically to the airways

or lungs for e.g but not limited to inhalation at dosages from about 20 to about

400 mg/day preferably from about 50 to about 300 mg/day most preferably from

about 200 to about 300 mg/day Dosages will appropriately be administered from

metered delivery system in series of from to puffs at each administration

25 with administration pertormed once to four times daily Dosages at each

administration will thus conveniently be from about to 100 mg/day more

preferably from about 12.5 to about 100 mg/day e.g administered with metered

delivery device capable of delivering for e.g to 25 mg cyclosporin per actuation

For purposes of oral administration more preferable doses may be in the range

30 from about 0.005 to about mg/kg/day If desired the effective daily dose may be

divided into multiple doses for purposes of administration consequently single

dose compositions may contain such amounts or submultiples thereof to make up

the daily dose

35 Definitions

The terms C1-C3-alkyl or C1-C6-alkyl11 as used herein refer to saturated

straight- or branched-chain hydrocarbon radicals containing between one and

14
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three or one and six carbon atoms respectively Examples of Ci-C3 alkyl radicals

include methyl ethyl propyl and isopropyl and examples of Ci -C6-alkyl radicals

include but are not limited to methyl ethyl propyl isopropyl n-butyl tert-butyl

neopentyl and n-hexyl

The term C1-C6-alkoxy as used herein refers to an C1-C6-alkyl group as

previously defined attached to the parent molecular moiety through an oxygen

atom Examples of C1-C6-alkoxy include but are not limited to methoxy ethoxy

propoxy isopropoxy n-butoxy tert-butoxy neopentoxy and n-hexoxy

10

The term C1-C6-alkylthio as used herein refers to an Ci-C-alkyl group as

previously defined attached to the parent molecular moiety through sulfur atom

Examples of C1-C6-alkylthio include but are not limited to thiomethoxy

thioethoxy thiopropoxy th io-isopropoxy n-thiobutoxy ter-thiobutoxy

15 neoth iopentoxy and n-thio-hexoxy

The term aryl as used herein refers to carbocyclic ring system having

one or more aromatic rings including but not limited to phenyl naphthyl

tetrahydronaphthyl indanyl indenyl and the like Aryl groups including multi-cyclic

20 aryl groups can be unsubstituted or substituted with one two or three substituents

independently selected from lower alkyl substituted loweralkyl haloalkyl alkoxy

thioalkoxy lower alkylenedioxy lower alkyfidenedioxy amino alkylamino

dialkylamino acyamino cyano hydroxy acyl halo and/or trifluoromethyl

mercapto nitro carboxylaldehyde carboxy alkoxycarbonyl carbamoyl sulfamoyl

25 lower alkoxycarbonylamino lower alkanoyl ureido amidino and carboxamide In

addition substituted aryl groups include tetrafluorophenyl and pentafluorophenyl

The term C3-C6-cycloalkyl- as used herein refers to carbocyclic groups of

to carbons respectively for example cyclopropyl cyclobutyl cyclopentyl and

30 cyclohexyl

The terms halo and halogen as used herein refer to an atom selected

from fluorine chlorine bromine and iodine

35 The term heterocyclics as used herein refers to cyclic aromatic radical

having from five to ten ring atoms of which one ring atom is selected from and

zero one or two ring atoms are additional heteroatoms independently selected

from and and the remaining ring atoms are carbon the radical being joined

15
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to the rest of the molecule via any of the ring atoms such as for example

pyridinyl pyrazinyl pyrimidinyl pyrrolyl pyrazolyl imidazolyl thiazolyl oxazolyl

isooxazolyl thiadiazolyl oxadiazolyl thiophenyl furanyl quinolinyl isoquinolinyl

and the like

The term subject as used herein refers to mammal or animal Preferably

the mammal is human subject refers to for example dogs cats horses

cows pigs guinea pigs and the like

10 The term pro-drug as used herein refers to pharmacologically acceptable

derivatives for example but not limited to esters and amides such that the

resulting biotransformation product of the derivative is the active drug Pro-drugs

are known in the art and are described generally in e.g Goodman and Gilmans

Biotransformation of Drugs in the Pharmacological Basis of Therapeutics 8tI

15 Ed McGraw Hill lnt Ed 1992 page 13-15 which is hereby incorporated by

reference in its entirety

As used herein the term pharmaceutically acceptable salt refers to those

salts which are within the scope of sound medical judgment suitable for use in

20 contact with the tissues of humans and lower animals without undue toxicity

irritation allergic response and the like and are commensurate with reasonable

benefit/risk ratio Pharmaceutically acceptable salts are well known in the art For

example Berge et describe pharmaceutically acceptable salts in detail in

Pharmaceutical Sciences 66 1-19 1977 incorporated herein by reference

25 The salts can be prepared in situ during the final isolation and purification of the

compounds of the invention or separately by reacting the free base function with

suitable organic acid Examples of pharmaceutically acceptable nontoxic acid

addition salts are salts of an amino group formed with inorganic acids such as

hydrochloric acid hydrobromic acid phosphoric acid sulfuric acid and perchloric

30 acid or with organic acids such as acetic acid oxalic acid maleic acid tartaric acid

citric acid succinic acid or malonic acid or by using other methods used in the art

such as ion exchange Other pharmaceutically acceptable salts include adipate

alginate ascorbate aspartate benzenesulfonate benzoate bisulfate borate

butyrate camphorate camphorsu Ifonate citrate cyclopentanep ropionate

35 digluconate dodecylsulfate ethanesulfonate formate fumarate glucoheptonate

glycerophosphate gI uconate hemisulfate heptanoate hexanoate hydroiodide 2-

hyd roxy-ethanesulfonate tactobionate lactate laurate lau ryl sulfate malate

maleate malonate methanesu Ifonate 2-naphthalenesulfonate icotinate nitrate

16
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oleate oxalate palmitate pamoate pectinate persu lfate 3-phenyipropionate

phosphate picrate pivalate propionate stearate succinate sulfate tartrate

thiocyanate p-toluenesu Ifonate ndecanoate valerate salts and the like

Representative alkali or alkaline earth metal salts include sodium lithium

potassium calcium magnesium and the like Further pharmaceutically

acceptable salts include when appropriate nontoxic ammonium quaternary

ammonium and amine cations formed using counterions such as halide

hydroxide carboxylate sulfate phosphate nitrate loweralkyl sulfonate and aryl

sulfonate

10

Pharmaceutical Compositions

The pharmaceutical compositions of the present invention comprise

therapeutically effective amount of compound of the present invention formulated

15 together with one or more pharmaceutically acceptable carriers As used herein

the term pharmaceutically acceptable carrier means non-toxic inert solid semi

solid or liquid filler diluent encapsulating material or formulation auxiliary of any

type Some examples of materials which can serve as pharmaceutically

acceptable carriers are sugars such as lactose glucose and sucrose starches

20 such as corn starch and potato starch cellulose and its derivatives such as sodium

carboxymethyl cellulose ethyl cellulose and cellulose acetate powdered

tragacanth malt gelatin talc excipients such as cocoa butter and suppository

waxes oils such as peanut oil cottonseed oil safflower oil sesame oil olive oil

corn oil and soybean oil glycols such propylene glycol esters such as ethyl

25 oleate and ethyl laurate agar buffering agents such as magnesium hydroxide and

aluminun hydroxide alginic acid pyrogen-free water isotonic saline Ringers

solution ethyl alcohol and phosphate buffer solutions as well as other non-toxic

compatible lubricants such as sodium lauryl sulfate and magnesium stearate as

well as coloring agents releasing agents coating agents sweetening flavoring

30 and perfuming agents preservatives and antioxidants can also be present in the

composition according to the judgement of the formulator The pharmaceutical

compositions of this invention can be administered to humans and other animals

orally rectally parenterally intracisternally intravaginally ntraperitoneally

topically as by powders ointments or drops bucally or as an oral or nasal spray

35

Liquid dosage forms for oral administration include pharmaceutically

acceptable emulsions microemulsions solutions suspensions syrups and elixirs

In addition to the active compounds the liquid dosage forms may contain inert

17
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diluents commonly used in the art such as for example water or other solvents

solubilizing agents and emulsifiers such as ethyl alcohol isopropyl alcohol ethyl

carbonate ethyl acetate benzyl alcohol benzyl benzoate propylene glycol 13-

butylene glycol dimethylformamide oils in particular cottonseed groundnut corn

germ olive castor and sesame oils glycerol tetrahydrofurfuryl alcohol

polyethylene glycols and fatty acid esters of sorbitan and mixtures thereof

Besides inert diluents the oral compositions can also include adjuvants such as

wetting agents emulsifying and suspending agents sweetening flavoring and

perfuming agents

10

Solid dosage forms for oral administration include capsules tablets pills

powders and granules In such solid dosage forms the active compound is mixed

with at least one inert pharmaceutically acceptable excipient or carrier such as

sodium citrate or dicalcium phosphate and/or fillers or extenders such as

15 starches lactose sucrose glucose mannitol and silicic acid binders such as

for example carboxymethylcellulose alginates gelatin polyvinylpyrrolidinone

sucrose and acacia humectants such as glycerol disintegrating agents such

as agar-agar calcium carbonate potato or tapioca starch alginic acid certain

silicates and sodium carbonate solution retarding agents such as paraffin

20 absorption accelerators such as quaternary ammonium compounds wetting

agents such as for example cetyl alcohol and glycerol monostearate

absorbents such as kaolin and bentonite clay and lubricants such as talc

calcium stearate magnesium stearate solid polyethylene glycols sodium lauryl

sulfate and mixtures thereof In the case of capsules tablets and pills the dosage

25 form may also comprise buffering agents

Solid compositions of similar type may also be employed as fillers in soft

and hard-filled gelatin capsules using such excipients as lactose or milk sugar as

well as high molecular weight polyethylene glycols and the like

30

The solid dosage forms of tablets dragees capsules pills and granules

can be prepared with coatings and shells such as enteric coatings and other

coatings well known in the pharmaceutical formulating art They may optionally

contain opacifying agents and can also be of composition that they release the

35 active ingredients only or preferentially in certain part of the intestinal tract

optionally in delayed manner Examples of embedding compositions which can

be used include polymeric substances and waxes

18
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Solid compositions of similar type may also be employed as fillers in soft

and hard-filled gelatin capsules using such excipients as lactose or milk sugar as

well as high molecular weight polethylene glycols and the like

The active compounds can also be in micro-encapsulated form with one or

more excipients as noted above The solid dosage forms of tablets dragees

capsules pills and granules can be prepared with coatings and shells such as

enteric coatings release controlling coatings and other coatings well known in the

pharmaceutical formulating art In such solid dosage forms the active compound

10 may be admixed with at least one inert diluent such as sucrose lactose or starch

Such dosage forms may also comprise as is normal practice additional

substances other than inert diluents e.g tableting lubricants and other tableting

aids such magnesium stearate and microcrystalline cellulose In the case of

capsules tablets and pills the dosage forms may also comprise buffering agents

15 They may optionally contain opacifying agents and can also be of composition

that they release the active ingredients only or preferentially in certain part of

the intestinal tract optionally in delayed manner Examples of embedding

compositions which can be used include polymeric substances and waxes

20 Dosage forms for topical or transdermal administration of compound of

this invention include ointments pastes creams lotions gels powders solutions

sprays inhalants or patches The active component is admixed under sterile

conditions with pharmaceutically acceptable carrier and any needed

preservatives or buffers as may be required

25

Pharmaceutically acceptable diluents or carriers may be diluents or carriers

acceptable for topical application at the intended site of therapy e.g diluents or

carriers acceptable for topical administration pulmonary dermally nasally ocularly

or rectaly

30

The ointments pastes creams and gels may contain in addition to an

active compound of this invention excipients such as animal and vegetable fats

oils waxes paraffins starch tragacanth cellulose derivatives polyethylene

glycols silicones bentonites silicic acid talc and zinc oxide or mixtures thereof

35

Powders and sprays can contain in addition to the compounds of this

invention excipients such as lactose talc silicic acid aluminum hydroxide

19
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calcium silicates and polyamide powder or mixtures of these substances Sprays

can additionally contain customary propellants such as chlorofluorohydrocarbons

Transdermal patches have the added advantage of providing controlled

delivery of compound to the body Such dosage forms can be made by

dissolving or dispensing the compound in the proper medium Absorption

enhancers can also be used to increase the flux of the compound across the skin

The rate can be controlled by either providing rate controlling membrane or by

dispersing the compound in polymer matrix or gel

10

Forms in topically administrable form e.g enabling or facilitating topical

administration include e.g dry powder preparations of the active ingredient i.e

cyclosporin analog of the invention in substantially pure form for example as

employed in the art for delivery from dry powder inhalation device Means or

15 devices enabling or facilitating topical administration include in particular

inhalation devices as well as containers and the like from which the active

ingredient may be delivered in form capable of topical application Preferred

embodiments as defined under will be such as permit topical administration

within the airways or lungs e.g by inhalation

20

It is clear that safety may be maximized by delivering the drugs by the

inhaled route either in nebuliser form or as dry powder Clearly the great

advantage of the inhaled route over the systemic route in the treatment of asthma

and other diseases of airflow obstruction and/or of chronic sinusititis is that

25 patients are exposed to very small quantities of the drug and the compound is

delivered directly to the site of action

Preparation of forms suitable for administration by inhalation may be carried

out by methods known in the art It should be noted that several antibiotics have

30 recently developed for topical inhaled usage particularly in cystic fibrosis where

they have been shown to be effective against pseudomonas infections Various

inhalants are described For example in DE 1491707 GB 1392945 GB

1457351 GB 1457352 NL147939 DE 1491715 GB 1598053 EP5585 EP

41783 EP 45419 EP 360463 and FR 2628638 DE 1491715 in particular is said

35 to be suitable for inhalation therapy intended for bronchial or lung diseases

For this purpose cyclosporin analogs of the invention may be employed in

any suitable finely dispersed or finely dispersible form capable of administration

20
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into the airways or lungs for example in finely divided dry particulate form or in

dispersion or solution in any appropriate i.e pulmonarily administerable solid or

liquid carrier medium For administration in dry particulate form cyclosporin

analogs of the invention may for example be employed as such i.e in micronised

form without any additive materials in dilution with other appropriate finely divided

inert solid carrier or diluent e.g glucose lactose mannitol sorbitol ribose

mannose or xylose in coated particulate form or in any other appropriate form as

know in the art for the pulmonary administration of finely divided solids

10 Pulmonary administration may be effected using any appropriate system as

known in the art for delivering drug substance in dry or liquid form by inhalation

e.g an atomizer nebulizer dry-powder inhaler or like device Preferably

metered delivery device i.e capable of delivering pre-determined amount of

cyclosporin analog at each actuation will be employed Such devices are known

15 intheart

For nasal administration cyclosporin analogs of the invention will suitably

be administered in liquid form from nasal applicator Suitable topical forms for

the treatment of diseases or conditions of the skin will include for example

20 creams gles ointments pastes cataplasms plasters transdermal patches and

the like Formulations for dermal application will appropriately contain skin

penetration enhancer e.g as know in the art for example azone Forms suitable

for ophthalmic use will include lotions tinctures gels ointment and ophthalmic

inserts again as known in the art For rectal administration i.e for topical therapy

25 of the colon cyclosporin analogs of the invention may be administered in

suppository or enema form in particular in solution e.g in vegetable oil or like oily

system for use as retention enema

According to the present invention cyclosporin analogs may be used for the

30 manufacture of topical preparation for the treatment with or without the

concurrent use of other drugs For the above purposes cyclosporin analogs of the

invention may be employed in any dosage form appropriate for topical

administration to the desired site For example for the treatment of diseases of

the airways or lungs cyclosporin analogs of the invention may be administered via

35 the pulmonary route by inhalation from an appropriate dispenser device

Dosage for the topical preparation will in general be one tenth to one

hundredth of the dose required for oral preparation

21
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Abbreviations

Sar Sarcosine

MeLeu N-Methyl-Leucine

Val Valine

Ala Alanine

MeVal N-Methyl Valine

Et Ethyl

Ph Phenyl

10 Fmoc 9-Fl uorenylmethoxycarbonyl

MeBmt N-Methyl-4R-4-
a-Abu a-Aminobutyric acid

15 Synthetic Methods

The compounds and processes of the present invention will be better

understood but are not limited to the following synthetic scheme which illustrates

the methods by which the compounds of the present invention illustrated by

20 formula may be prepared The groups and and the amino acid residues

and in formula are as defined earlier in the specification The starting material

for Scheme illustrated by formula where -MeBmt- may be for example but

not limited to fermentation product or synthetic product made by solution

phase chemistry Preferably the starting material is commercially available The

25 starting material as fermentation product may be made from highly productive

strains for example but not limited to Sesquicillopsis rosariensis ARNOLD

F605 Tolypocladium inflatum wb6-5 Fusant Tolypocladium inflatum KD461 etc

in U.S Patent Nos 5256547 5856141 etc. Alternately the starting material

may be made by solution phase chemistry either by sequentially assembling amino

30 acids or by linking suitable small peptide fragments where the units are linked by

for example but not limited to amide ester or hydroxylamine linkages described

in MUller Methoden der organischen Chemie Vol XV/2 pp to 364 Thieme

Verlag Stuttgart 1974 Stewart Young Solid Phase Peptide Synthesis pp 31 to

34 71 to 82 Pierce Chemical Company Rockford 1984 Bodanszky Klausner

35 Ondetti Peptide Synthesis pp 85 to 128 John Wiley Sons New York 1976 and

other standard books on solution phase peptide chemistry For amide linkages

particular preference is given to the azide method the symmetric and mixed

anhyd ride method in situ generated or preformed active esters and methods using

22
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coupling reagents e.g dicyclohexylcarbodiimide NN-dimethyl-4-aminopyridine

N-hydroxy-benzotriazole PyBrop etc. Classical solution phase chemistry using

standard Z- and Boc- methodology may be used

Residue which is -MeBmt- in the starting material is further modified as

illustrated in the following reaction scheme

Scheme

Step

wherein are as defined

10

The process for the preparation of the compounds of formula comprises

reacting compound of formula where -MeBmt- for example Cyclosporin

with an otefin having terminal double bond with catalysts such as Grubbs

15 ruthenium alkylidene Grubbs dihydroimidazole ruthenium Shrock-Hoveyda

molybdenum catalysts or benzylidene catalysts US Patent 6111121

Reviews Synlett 1999 267 Reviews Ivin Mol J.C Olefin Metathesis

and Metathesis Polymerization 2nd ed Academic Press New York 1997

Org Chem 1999 644798-4816 Angew Chem Int Ed English 1997 36

20 2036-2056 Tetrahedron 1998 54 4413-4450 or Nolans ruthenium catalyst

International Patent Application No WO 00/15339 Org Lett 2000

1517-1519 Org Chem 2000 65 2204-2207 or Molybdenum catalysts

Am Chem Soc 1990 112 3875 Am Chem Soc 1996 118 10926-

10927 in the presence of lithium salt such as lithium bromide lithium chloride

25 lithium trifluoroacetate lithium triflate of lewis acid such as titanium isopropoxide

in an organic solvent The organic solvent used may be solvents such as for

example dichloromethane chloroform toluene benzene tetrahydrofuran

dimethylformamide and the like or mixtures thereof The reaction may be carried

23
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out from room temperature to about 100 for 1-7 days to provide compound of

formula where residue is converted to residue having formula

Step

H2

wherein are as defined wherein are as defined

The compounds of formula in an organic solvent where residue has

formula are then subjected to standard hydrogenation conditions using

10 catalyst such as but are not limited to catalytic amount of palladium on carbon

in hydrogen atmosphere to provide the saturated compounds of formula where

in particular residue having formula is converted to residue as described

throughout the specification

15 The organic solvents used can be solvents such as methanol ethanol ethyl

acetate or mixtures thereof Other catalysts useful to assist hydrogenation may be

for example but not limited to platinum metal or its oxide standard books on

catalytic hydrogenation e.g Rylander P.N Hydrogenation Methods Academic

Press NY 1985 Catalytic Hydrogenation in Organic Synthesis Academic Press

20 NY 1985 erven Catalytic Hydrogenation Elsevier NY 1986 etc. The

reaction may be carried out at room temperature or elevated temperature for

example but not limited to 50C or 100

25 Examples

The procedures described above for preparing the compounds of the

present invention will be better understood in connection with the following

examples which are intentended to be illustrative only and not limiting of the scope

of the invention Various changes and modifications of the disclosed embodiments

30 will be apparent to those skilled in the art Such changes and modifications

24
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including without limitation those relating to the chemical structures substituents

derivatives intermediates syntheses formulations and/or methods fo the invention

may be made without departing from the spirit of the invention and the scope of the

appended claims

Example Compound of formula where in residue is absent and

COOCH3 residue -aAbu- and residue -DAla-

Cyclosporin methyl ester 0.030 mg 0.024 mmol and palladium on carbon 0.0012

mg 0.0012 mmol were added to flask and the flask was evacuated and

10 backfilled with hydrogen gas three times Anhydrous methanol ml was added

and the reaction was stirred for 18 at ambient temperature under an atmosphere

of hydrogen After filtration and concentration in vacuo the product was isolated

as white solid 0.021 mg 70 yield Electrospray mass spectrum ESMS MH
1248.91

15

Example Compound of formula where in residue is absent and

COOEt residue aAbu- and residue DAla-
The title compound of example was prepared from cyclosporin ethyl ester and

palladium on carbon according to the procedures described in Example ESMS

20 MH 1262.3

Example Compound of formula where in residue is absent and

-COOCHCHçfl3 residue ccAbu- and residue DAla-
The title compound of example was prepared from cyclosporin propyl ester and

25 palladium on carbon according to the procedures described in Example

Example Compound of formula where in residue is absent and

COOCH2Ph residue ocAbu- and residue DAIa-
The title compound of example was prepared from cyclosporin benzyl ester and

30 palladium on carbon according to the procedures described in Example

Example Compound of formula where in residue is absent and

COOCH2F residue cxAbu- and residue DAla-
35 The title compound of example was prepared from cyclosporin fluoromethyl ester

ester and palladium on carbon according to the procedures described in Example

25
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Example Compound of formula where in residue is absent and

COOCHF2 residue aAbu- and residue DAla-
The title compound of example was prepared from cyclosporin difluoromethyl

ester ester and palladium on carbon according to the procedures described in

Example

Example Compound of formula where in residue is absent and

COOCF3 residue aAbu- and residue DAla-
The title compound of example was prepared from cyclosporin trifluoromethyl

10 ester ester and palladium on carbon according to the procedures described in

Example

Example Compound of formula where in residue is absent and

COOCH2CF3 residue aAbu- and residue DAla-
15 The title compound of example was prepared from cyclosporin trifluoroethyl ester

ester and palladium on carbon according to the procedures described in Example

The cyclosporin analogs of the present invention have potent

20 immunosuppressive and anti-inflammatory activity In particular they inhibit

antigen-induced inflammatory cell infiltration for example into the airways In vivo

this activity is apparent following topical administration e.g pulmonary route

The immunosuppressive and anti-inflammatory properties of cyclosporin

25 analogs of the invention may be demonstrated in standard test models in vitro and

in vivo for example as follows

Example Calcineurin Inhibition Assay

30 The immunosuppressive activity of cyclosporin is mediated through

inhibition of the phosphatase activity of the enzyme calcineurin by cyclophilin

cyclosporin complex Thus calcineurin inhibition is widely used as an in vitro

measure of the activity of cyclosporin analogs

35 Compounds were tested in an assay based on the Biomol Green

Calcineurin Assay Kit supplied by Biomol Plymouth Meeting PA supplemented

with Cyclophilin for enzyme inhibition The activity of the recombinant human

calcineurin was determined by release of phosphate from phosphopeptide

26
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representing fragment of camp-dependent protein kinase Phosphate release

was determined using the colorimetric detection reagent Biomol Green Biomol AK
111

Compounds in DMSO 2.4tl were added to 96-well microplate and mixed

with 50pi assay buffer 50mM Tris-HCI pH 7.5 100mM sodium chloride 6mM

magnesium chloride 0.5mM dithiothreitol 0.025% NP-40 500pM calcium chloride

0.27M Calmodulin containing 10jtM Cyclophilin and 3nM Calcineurin After

warming to 37 for 60 mins the enzymatic reaction was initiated by addition of

10 phosphopeptide 7.5jl to give final concentration of 94MM Phosphate release

after 60 mm at 37 00 was determined by addition of Biomol Green 100 j.tl and

measurement of the absorbance at 620nm after 15 mins at room temperature

IC50 values were calculated from determinations of enzyme activity at

15 inhibitor concentrations ranging from 0.1 to 0.0015 .tM

Example 10 NEAT reporter gene assay

NEAT activation follows precisely the activation of calcineurin by increased

20 free calcium levels in the cytoplasm Researchers from diverse fields are interested

in the NFAT family of transcription factors which are potential targets for newer

and safer immunosuppressive drugs In addition the activation of NFAT proteins

involves various cellular signal transduction pathways including calcium

mobilization and MAP kinase pathways linked to T-cell receptors and Rasi To

25 assist researchers probing the activity of NFAT proteins Stratagene has developed

Path Detect cis-reporter plasmid the pNFAT-Luc reporter plasmid Stratagene

Inc catalog 219094 containing the NFAT binding site from the human lL-2

gene.27-9 The NFAT cis-reporting system includes the transfection-ready

pNFAT-Luc reporter plasmid and the pCIS-CK negative control plasmid

30

Construction of the pNFAT-Luc Plasmid

The backbone of the 5749-base-pair pNFAT-Luc plasmid is the pFR-Luc

reporter plasmid of the aforementioned PathDetect trans-reporting system To this

35 backbone the GAL4 binding element was replaced with four direct repeats of the

NFAT binding sequence 286 to 257 from the IL-2 gene promoter the most

studied and widely used NEAT binding sequence For all reporter plasmids of the

PathDetect cis-reporting systems activation of the luciferase gene indicated

27
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interaction of uncharacterized gene products extracellular stimuli growth factors

or drug candidates with specific enhancer elements Then plasmid expressing

the gene of interest was cotransfected into mammalian cells along with cis

reporter plasmid to indicate transcription activation

Testing the pNFAT-Luc Plasmid in Jurkat Cells

Pharmacology studies have established that NFAT proteins can be

activated by the protein kinase activator phorbol ester PMA in combination with

the calcium ionophore ionomycin reagents that raise free intracellular calcium

10 When Jurkat cells mature human T-cell line or CHO cells were transfected with

the pNFAT-Luc plasmid and treated with 60 ng/ml of PMA and lpg/ml of inomycin

luciferase activity increased by 13- and 16-fold respectively Therefore the

enhancer element in the pNFAT-Luc plasmid is responsive to calcium mobilization

Cells transfected with pNFAT-Luc and then treated with either PMA or ionomycin

15 alone did not show significant increase in luciferase activity

Cyclosporin inhibits the activity of calcineurin protein phosphatase

regulated by intracellular calcium mobilization All the isoforms of NFAT protein

contain calcineurin-binding domain and are activated by calcineurin The

20 inhibition of luciferase expression from pNFAT-Luc in the present model in both

Jurkat and CHO cells induced by PMA and ionomycin was monitored for

cyclosporin as positive control and the cyclosporin analogs of the present

invention

25 In another set of experiments rat basophilic leukemia cells stably

transfected with chemokine receptors were transfected with pNFAT-Luc and then

treated with their respective ligands data not shown When both luciferase

expression and calcium levels were monitored in these cells luciferase expression

correlated very well with calcium mobilization Therefore luciferase expression

30 from pNFAT-Luc indeed reflects the activation of endogenous NFAT proteins by

calcium immobilization

Example 11 Immunosuppressive Activity and Applications

35 Murine Mixed Lymphocyte Reaction

Ca 0.5x106 lymphocytes from the spleen of female 8-10 weeks BaIb/c

mice are incubated for days in 0.2 ml cell growth medium with Ca 0.5 106

lymphocytes from the spleen of female 8-10 weeks CBA mice Test substance is

28
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added to the medium at various concentrations Activity is assessed by ability to

suppress proliferation-associated DNA synthesis as determined by incorporation of

radiolabelled thymidine

Mishell-Dutton Test

Ca io lymphocytes from the spleen of OFI female mice are co-cultured

with ca 3x1 sheep erythrocytes for days Test substance is added to the

incubation medium in varying concentrations Lymphocytes are harvested and

plated onto agar with fresh sheep erythrocytes as antigen Sensitized lymphocytes

10 secrete antibody that coats the erythrocytes which lyse to form plaque in the

presence of complement Activity is assessed by reduction in the number of

plaque forming i.e antibody product cells

Delayed-type Hypersensitivity Resonse

15 On Day groups of ten mice having BALBIcByJ or any other acceptable

strain are dosed with test compound ito 10% vehicle or the positive control

cyclophosphamide Cyclosporin and monitored from Day-2 to The mice are

anesthetized and their abdomens shaved 100 p1 of 3% solution of ovalbumin

are applied to the abdomen and dried Seven days later the mice are challenged

20 by applying p1 of ovalbumin to each side of the right ear After 24 hours both the

right and left ear thickness are measured using micrometer caliper

Popliteal Lymph Node Assay

First an inducer phenytoin is injected into the mice footpad having

25 BALB/cByJ or any other acceptable strain Then the mice are challenged

subcutaneously or pa with ester and control agent using graded doses for

example 2.5 10 20 mg/Kg based on cyclosporine data On day the

popliteal lymph nodes are excised from the dosed mice and the lymph nodes are

weighed Then single cell suspensions of each lymph node are prepared and

30 enumerated The weight index for each animal is calculated for example mean

weight index would indicate suppression of immune response

Influence on Allergen-Induced Pulmonary Eosinophilia in vitro

Male Himalayan spotted guinea pigs 300 BRL are sensitized to

35 ovalbumin OA by i.p injection of ml of suspension of OA 10 pg/mI with

AlOH3 100 mg and B-pertussis vaccine 0.25 ml in saline 0.9% w/v For oral

studies the procedure is repeated lx after weeks and the animals are used one

29
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week later For inhalation studies the procedure is repeated 2x at 3-week intervals

and the animals are used one week after the last injection

Challenge is effected employing saline solution of OA nebulized for

discharge into an exposure chamber Test animals are exposed to OA by nose-

only inhalation for 60 minutes For inhalation studies OA solution is used at

concentration of 0.01%

Test substance is administered inhalation and/or orally For oral

10 studies test substance is administered p.o in olive oil lx daily for days or in

powder form in methylcellulose once prior to OA challenge On day test animals

receive test substance 1.5 hrs prior to and hrs after OA challenge For

inhalation studies test substance is micronised for delivery to test animals

restrained within flow-past nose-only inhalation chamber Administration by

15 inhalation is effected 15 mins prior to OA challenge

Efficacy of administered test substance is determined by bronchoalveolar

lavage BAL and cell counting For this purpose animals are sacrificed with Na

pento-barbitone 100 mg/kg i.p and the trachea is exposed and cannulated

20 successive 10 ml aliqots of Ca2 and Mg2 free Hanks balanced salt solution

HBSS containing bovine serum albumin BSA 0.3% EDTA 10mM and

HEPES 10 mM is then introduced into the lung and immediately aspirated by

gentle compression of the lung tissue Total cell counts in pooled eluates are

determined using an automatic cell counter Lavage fluid is centrifuged at 200g for

25 10 minutes and the cell pellet resuspended in ml of supplemented HBSS lOpI of

this cell suspension is added to 190 p1 of Turks solution 120 dilution

Differential cell counts are made from smears stained by Duff-Quick Cells are

identified and counted under oil immersion xl 000 minimum of 500 cells per

smear are counted and the total population of each cell type is calculated

30

In untreated animals OA challenge induces increase of all cell types in BAL

fluid 24 hours after challenge Prior administration of cyclosporin analogs in

accordance with the present invention by inhalation at dosages of the order of from

.0 to 15.0 mg/kg reduces eosinophil count in BAL in dose dependent manner as

35 compared with untreated controls Cell counts for other leucocytes macrophages

neutrophils etc are also reduced

30

FAMY CARE - EXHIBIT 1004-0742

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 03/030834 PCT/USO2/32646

What is claimed is

cyclosporin analog of formula or pro-drug or pharmaceutically

acceptable salt thereof

A---B---Sar-MeLeu-Val-MeLeu-Ala---U---MeLeu-MeLeu-MeVal12
10

wherein

is of the formula

is absent -Cl -C6 alkyl- or C3-C6 cycloalkyl-

is selected from the group consisting of

-CO-O-Rl where Ri is hydrogen C1-C6 alkyl

optionally substituted with halogen

heterocyclics aryl Cl -C6 alkoxy or Cl -C6

alkylthio halogen substituted C1-C6 alkoxy

halogen substituted C1-C6 alkylthio

ii -CO-S-R1 where Ri is hydrogen C1-C6 alkyl

optionally substituted with halogen

heterocyclics aryl Cl -C6 alkoxy or Cl -C6

alkylthio halogen substituted C1-C6 alkoxy

halogen substituted Cl-C6 alkylthio

Claims

wherein

15

20

25

31
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iii -CO-OCH2-OCOR2 where R2 is C1-C6 alkyl

optionally substituted with halogen C1-C6

alkoxy Cl-C6 alkylthio heterocyclics or aryl

iv -CS-O-Rl where Ri is hydrogen C1-C6 alkyl

optionally substituted with halogen

heterocyclics aryl Cl-C6 alkoxy or Cl-C6

alkylthio halogen substituted Cl-C6 alkoxy

halogen substituted Cl-C6 alkylthio and

CS-S-Ri where Ri is hydrogen C1-C6 alkyl

10 optionally substituted with halogen

heterocyclics aryl Ci-C6 alkoxy or Cl-C6

alkylthio halogen substituted Cl -C6 alkoxy

halogen substituted C1-C6 alkylthio

is aAbu- -Val- -Thr- or Nva- and

15 is DAla- -DSer- or or

acyl DSer- or

cyclosporin analog according to Claim or pro-drug or

pharmaceutically acceptable salt thereof wherein in formula is

20 -aAbu- and is -DAla-

cyclosporin analog according to Claim or pro-drug or

pharmaceutically acceptable salt thereof wherein in formula

is of the formula Al or A2 wherein

25 is absent and

is selected from group consisting of

-C0-0-Rl where Ri is hydrogen C1-C6

alkyl optionally substituted with halogen

heterocyclics aryl Cl-C6 alkoxy or Cl-

30 C6 alkylthio halogen substituted C1-C6

al koxy halogen substituted Cl -C6

al kylthio

ii -C0-S-Rl where Ri is hydrogen Cl-C6

alkyl optionally substituted with halogen

35 heterocyclics aryl Cl -C6 alkoxy or Cl

C6 alkylthio halogen substituted Ci-C6

alkoxy halogen substituted Cl -C6

alkylthio and

32
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Compound of Formula wherein cAbu-

COOCH3
Compound of Formula wherein uAbu-

-COOH
Compound of Formula wherein aAbu-

-COOEt

Compound of Formula wherein uAbu-
COOCH2CH2CH3

Compound of Formula wherein uAbu-
-COOCH2Ph

Compound of Formula wherein aAbu-
-COOCH2F

Compound of Formula wherein aAbu-
COOCHF2

Compound of Formula wherein aAbu-
COOCF3

Compound of Formula wherein aAbu-
COOCH2CF3

Compound of Formula wherein aAbu-
-COOCH2CI

Compound of Formula wherein aAbu-
-COOCH2OCH3

Compound of Formula wherein aAbu-
COOCH2OCH2CH2O CH3

Compound of Formula wherein aAbu-
-COSCH2Ph

Compound of Formula wherein aAbu-
CH2CH2CH2- COOCH3 and

WO 03/030834 PCT/USO2/32646

iii CO-OCH2-OCOR2 where R2 is C1-C6

alkyl optionally substituted with halogen

C1-C6 alkoxy C1-C6 alkylthio

heterocyclics or aWl

ii is -aAbu- and

iii is DAla

cyclosporin analog according to claim or pro-drug or

pharmaceutically acceptable salt thereof selected from the group consisting

10 of

15

20

25

30

35

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla- is absent

DAla-X is absent

DAla- is

33
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Compound of Formula wherein aAbu- DAla- is absent

-COOFmoc

chemical process for preparing cyclosporin analog of formula as

claimed in Claim comprising

reacting compound of formula wherein -MeBmt- with

an olefin of formula CH2CH-X-Y wherein and are as defined

in Claim and

ii catalyst

10 in the presence of lithium salt in an organic solvent and

hydrogenating the product of step in an organic solvent under

hydrogen with catalyst

and optionally converting the product of said reaction into

pharmaceutically acceptable salt

15

The chemical process as claimed in Claim wherein the catalyst in step

ii is Grubbs ruthenium alkylidene Nolans catalyst benzylidene

catalyst or molybdenum catalyst

20 The chemical process as claimed in Claim wherein step is performed

at room temperature

The chemical process as claimed in Claim wherein the catalyst in step

is Palladium on carbon

25

pharmaceutical composition said composition comprising at least one

cyclosporin analog of formula as claimed in Claim said cyclosporin

analog being present alone or in combination with pharmaceutically

acceptable carrier or excipient

30

10 method for treating diseases characterized by airflow obstruction in

subject in need of treatment which comprises the step of administering to

said subject therapeutically effective amount of at least one cyclosporin

analog of formula as claimed in Claim

35

11 The method of Claim 10 wherein said disease is asthma

34
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12 The method of Claim 10 wherein the step of administering the cyclosporin

analog of formula is done by topical administration

35
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WO 03/053405 PCT/ILO1/01015

METHOD AND COMPOSITION FOR DRY EYE TREATMENT

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

This invention relates generally to the treatment of dry eye condition an

in particular to method and composition for this purpose which forms an artificia

tear film on the surface of the eye acting to inhibit evaporation therefrom ani

delivering to the eye surface an efficacious medicament to treat an eye disease

STATUS OF PRIOR ART

The main concern of the present invention is with the treatment of dry ey

condition by method and composition that acts to lubricate the eye and to reduc

10 evaporation of fluid from the cornea surface The cornea normally functions

maintain this surface in moist and lubricated state which is impaired when the ey

suffers from dry eye condition

Dehydration of moisture from the eye gives rise to various discomforts sucl

an ocular dryness as well as burning and scratching sensations But the mor

15 serious consequence of dry eye condition is loss of visual acuity which if

persists and is not corrected may result in permanent damage Dry eye disease act

to degrade the exposed ocular surface and may cause complete breakdown

corneal tissues In an extreme case this may necessitate conical transplant

Symptoms accompanying dry eye condition are exacerbated when the ey

20 is covered by contact lens The rate of evaporation of liquid from the eye

accelerated by the contact lens whose presence results in meniscii formation th

promotes evaporation even when the eye has an adequate natural tear film

The usual treatment prescribed for dry eye condition is to alleviate ii

symptoms by the topical application of tear film substitute that adds substanth
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volume of liquid to the anterior surface of the eye typical composition

functioning as tear film substitute includes soluble polymer solutions Of prior art

interest in this regard is the US patent to Trager 4421740 which discloses an

artificial tear composition formed by an aqueous hypotonic solution of lecithin

phospholipid and viscosity-adjusting agent

Ofparticular prior art interest are the following US patents in each of which

Korb is co-inventor Hence these patents will hereinafter be referred to as Korb

patents

10 4914088 1990

II 5278151 1994

III 5371108 1994

IV 5294607 1994

The Korb patents point out that normal eye has an ocular surface coated

15 with tear fihn composed of

mucous inner layer in contact with the ocular surface of the eye

an aqueous middle layer which is the source of moisture and

20

lipid outer layer which minimizesevaporation of the moisture

from the film

Dry eye is experienced when the outer layer of the tear film is

25 defective The dry eye treatment disclosed and claimed in Patents to IV involves

the topical application to the eye of phospholipids which form an artificial film

over the eye that replicates normal outer lipid layer and maintains the eye in

moist condition

Patent is directed to an artificial tear film formed by

30 layer of complex phospholzpid having net positive or negative charge

According to this Korb patent the significance of net positive or

negative net charge is that in either case the charged molecules in the film

coating the surface of the eye repel each other and in doing so maintain the

integrity of the phospholipid therein so that it acts as barrier reducing
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evaporation Hence it is negative or positive repelling charge that the inventor

regards to be the crux of his invention

Patent fails to take into account that the surface of the eye being treated

is anionic and therefore will interact electrostatically with charged coating in

way that depends on the polarity of the charge According toPatent the polarity

of the charge doesnt matter for in either polarity the charged molecules in the

film repel each other

An important aspect of the present invention is not only that it has

positive net charge but also that the strength and distribution of the charge is

10 such as to cause the film to adhere electrostatically to the entire

anionically-charged eye surface to provide an effective moisture barrier weak

positive charge would not achieve this result Inasmuch as in present invention

the positively-charged molecules in the film covering the eye surface

electrostatically engage the negatively-charged molecules on this surface the

15 resultant electrostatic couple is neutral and the couples do not repel each other

Korb patent II discloses an eye treatment composition comprising

layer of complex phospholipid having net charge and

layer of an essentially non-polar oil over said phosphoizpid layer the

phospholipid and oil layers being in an amount below that amount that would

20 result in signficant prolonged blurring ofvision

According to Patent II the preferred phospholipids are those carrying

net negative charge because the negatively-charged molecules would be repelled

by the negatively-charged ocular surface thereby permitting the maintenance of

relatively thick aqueous layer

25 In contradistinction the present invention which resides in

positively-charged composition exploits the fact that the eye surface is negatively

charged anionic so that the composition is electrostatically attracted to this

surface to create coating which prevents the escape of moisture from the eye

surface for prolonged retention period
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Korb patent III also discloses composition in which the phospholipid has

net negative or positive charge causing molecules in the tear film coating the

eye surface to repel each other to maintain the integrity of the film In Korb

patent IV the eye treated composition is mixture of charged phospholipid and

anon-polar oil in meta-stable water emulsion

Essential to the present invention is that the emulsion coating the eye

surface to fonn film thereon carries net positive charge which is distributed

uniformly throughout the film so that it is electrostatically attracted to the entire

anionic eye surface whereby the molecules on the film surface do not repel each

10 other but are attracted to the eye surface

Also of particular prior art interest is PCT patent publication WO

95/3121125 Nov 1995 of Allergan Inc This publication discloses an emulsion

for topical application to ocular tissue which includes cyclosporin admixed with

castor oil As noted in this publication cyclosporin comprises group of cyclic

15 oligopeptides the major component of which is cyclosporin C62H111N11012

Clyclosporin has been found to be effective in the treatment of dry eye

condition

SUMMARY OF THE INVENTION

In view of the foregoing the main object of this invention is to provide an

20 improved method and composition for treating dry eye condition by topically

applying to the eye surface an emulsion forming tear film that adheres

electrostatically to the entire surface of the eye and acts to lubricate the eye and to

inhibit evaporation of moisture therefrom

Among the significant advantages of method and composition in

25 accordance with the invention are the following

The tear film derived from the emulsion carries strong net positive

charge that is uniformly distributed throughout the film surface

whereby the film is electrostatically attracted to the entire area of the

negatively-charged eye surface and there is no uncoated zone
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The electrostatic attraction between the artificial tear film and the eye

surface maintains adhesive contact therebetween for prolonged

retention period and the tear film cannot be readily washed away

The tear film coating the eye surface has no adverse effects for the

filrn- includes no toxic or other harmful agents

Also an object of this invention is to provide composition of the above

type which incorporates therein therapeutic agent for treating an eye disease such

as cyclosporin which when the composition is topically applied then delivers the

10 agent to the eye The release of the agent from the coating film to the surface of the

eye is maintained for prolonged period in that the film is held electrostatically in

contact therewith

Briefly stated these objects are attained in method and composition for

treating dry eye condition by topically applying to the eye surfaces an emulsion

is forming tear film that acts to lubricate the eye and to inhibit evaporation

therefrom The emulsion is constituted by water in which is dispersed mixture

that includes phospholipid non-polar oil and polar lipid that imparts net

positive charge to the film that is distributed throughout the film causing the film

to be electrostatically attracted to the anionic surface of the eye whereby the film

20 adheres to the eye and cannot be washed away Includable in the mixture is

non-soluble therapeutic agent such as cyclosporin which is effective against an eye

disease and is delivered to the eye by the film

DETAILED DESCRIPTION OF THE INVENTION

Cyclosporin CsA lipid-soluble cyclic endecapeptide is potent and

25 well established immunomodulator drug mainly for oral use With oral

formulations CsA bioavailability is limited because of the drugs insolubility in

water and its tendency to separate immediately as solid after coming into contact

with water Moreover the bioavailability is highly dependent on complex
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interactions occurring between the formulation and the physiological environment

of the lumen

CsA has been found to be effective in treating the immune-mediated

keratoconjunctivitis sicca KCS or dry eye disease by the enhancement or

restoration of lachrymal gland tearing inpatient-suffering from this syndrome Dry-

eye disease is characterized by chronic drying of the conjunctiva and cornea as

well as by decreased tear production and changes in the composition of the tear

film In order to enhance the efficiency of CsA treatment it becomes necessary to

increase the absorption of the drug in the lachrymal gland as well as the conjunctiva

10 and cornea target tissues using for the purpose suitable dosage of the drug to

suppress ocular inflammation without significant systemic CsA exposure

Since the aqueous solubility of CsA is between about 20 to 30 tg/ml there

is no adequate aqueous formulations available for ocular administration of the drug

Moreover if cyclosporin is administered orally for the treatment of KCS the

15 accompanying side effects due to systemic circulation may cause adverse reactions

such as hypertrichosis or renal dysfunction In addition the concentration of CsA

present in oral formulations is limited due to the drugs hydrophobic nature

Studies on ocular CsA penetration in animals were carried out using CsA

formulations based on olive oil and corn oil Local toxic effects on the cornea

20 attributable to topical CsA formulations or the intrinsic solvent were observed

Upon using CsA in olive oil in an ex vivo examination on bovine cornea

histological study revealed that the comeal epithelium was keratinized with some

necrotic cells and rare pycnotic nuclei Moreover several researchers have

confirmed that the probable toxic effect was due to topically administered CsA

25 dissolved in olive oil The conclusion reached is that olive oil rather than CsA was

responsible for the surface epithelial defects developing in the cornea Hence

because of its high hydrophobicity it is necessary to formulate CsA with

compatible vehicles These are not always biocompatible with ophthalmic

administration and may present some problems of stability such as the rancidity of

30 olive oil The drawback of corn-oil concentrated ointment formulations is that they
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may exacerbate the symptoms early-burning redness and itching of dry eye

condition

It is possible to minimize problems related to unpleasant sensations and

syndrome exacerbation by reducing the oil content and dispersing the oil phase in

water phase resulting in an emulsion We have found that when castor oil is used in

developing the emulsion dosage there are additional benefits to patients with dry

eye disease arising from the long ocular retention time of the emulsion vehicle The

castor oil droplets in the emulsion form lipid layer over the tear film reducing the

evaporation of the limited natural tears produced while the emulsion remains in the

10 eye ofapatient

Our investigation of positively-charged submicron emulsion containing

phospholipid having Zeta potential values ranging from 34 45 rnV and mean

droplet size of around 150-250 nrn supports the significant advantages which are

gained when the emulsion vehicle carries net-positive charge rather than either

15 negative or neutral charge

The resultant electrostatic attraction between the positively-charged

submicron oil droplets in the emulsion and the corneal eye surface which is

negatively-charged results in more prolonged residence or retention time

conducive to topical drug flux enhancement

20 Hence positively-charged submicron emulsion of CsA enhances the local

concentration of this medicament in conjunctiva and cornea which are the target

ocular tissues positively-charged emulsion in accordance with the invention is

therefore far more efficacious therapeutically than negative charge emulsion

having similarcomposition

25 The Composition The following represent formulations for

composition in accordance with the invention for treating dry eye condition and

other eye diseases

Formulation is positive blank emulsion to be applied topically to an eye

surface to create on the surface an artificial tear film Formulation which is for

30 CsA positive emulsion has the same ingredients as formulation to which is
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added cyclosporin The resultant film serves as vehicle to deliver the medicarnent

to the eye surface

Cyclosporin 0.00 0.20

Castor oil 2.50 2.50

LipoidE-80 0.50- 0.50

Stearylamine 0.12 0.12

VitaminE 0.01 0.01

Pluronic F-68 0.42 0.42

10 Glycerol 2.25 2.25

Benzalkonium chloride 0.01 0.01

Distilled water to 100.00 100.00

Lipid E-8 is non-polar phospholipid stearylamine is cationic lipid and

15 therefore imparts to the emulsion which also includes non-polar castor oil net

positive charge Pluronic F-68 is the trademark for poloxamer 188

polyoxyalkyline derived from polypropylene glycol Poloxarner 188 is an

emulsifying agent and the glycerol in the formulation functions as an osmotic

agent Benzalkonium chloride is cationic surfactant antiseptic agent acting as

20 preservative of the emulsion and strengthening the positive charge imparted to the

emulsion by the cationic lipid Vitamin acts as lipophillic antioxidant and as an

eye lubricant

In practice composition may include instead of the cationic lipid

stearylarnine cationic lipid oleylamine The relative percentages of the ingredients

25 included in the composition are not limited to those set forth above Thus the

relative percentage of castor oil may be in the range of 0.5 to 10% that of the

phospholipid Lipoid E-80 in the range of 0.1 to 2.0% that of the cationic lipid in

the range of 0.1 to 0.5% and that of the emulsifying agent Pluronic F-68 in the

range of 0.5 to 2.0%

30 It is vital however that whatever are the relative ranges of these ingredients

that the emulsion carry net positive charge of sufficient strength to cause the

emulsion when forming film on the anionic surface of an eye that it be

electrostatically attracted to the surface so that it adheres thereto and cannot be

readily washed away
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Lipoid E80 Pluronic F-68 and stearylamine coact to improve the stability of

the emulsion droplets which are preferably in the submicron range by enhancing

the mechanical strength of the interfacial films formed around the droplets

It is important to bear in mind that in composition in accordance with the

invention which is to be administered topically to the anionic surface of an eye that

the phospholipid and castor oil included in the formulation carry no charge and that

the aggregate net positive charge imparted to the submicron droplets is derived

from the cationic surfactant plus the cationic antiseptic agent

The advantage of this formulation over dry eye treatment composition in

io which the charge imparted to the droplets is derived only from the phospholipid as

in the Korb patents is that with the present formulation the positive charge of the

emulsion is uniformly distributed over the entire area of the artificial tear film

which is produced when the emulsion coats the anionic surface of the eye

This results in electrostatic attraction throughout the entire area of the eye

15 surface so that no portion thereof remains uncoated and untreated Hence the

present invention affords treatment for dry eye condition in which evaporation

moisture is inhibited over the entire eye surface and no moisture is permitted to

escape therefrom

Preparation of Composition

20 Poloxamer 188 Pluronic F-68 the osmotic agent glycerol and

benzalkonium chloride were dissolved in the aqueous phase The lipid E-80 is first

dissolved in ethanol 15 and then dispersed in the aqueous phase The ethanol is

evaporated during the heating process of the aqueous phase An antioxidant

a-tocopherol the cationic lipid stearylamine or oleylamine and the CsA were

25 dissolved in the castor oil phase Both phases were heated separately to 70C The

water phase was slowly incorporated into the oily phase and mixed with magnetic

stirrer The resulting mixture was further heated to temperature of 85C

The coarse emulsion obtained was emulsified for minutes using high

shear Polytron mixer and then rapidly cooled to below 20C After cooling in an ice

30 bath the emulsion was homogenized using two stage homogenizer valve

FAMY CARE - EXHIBIT 1004-0757

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



WO 03/053405 PCT/ILO1/01015

10
assembly for minutes After further rapid cooling below 20C the pH was

adjusted to 7.0 using 0.1 hydrochloric acid The emulsion was then filtered

through TB membrane filter Schleicher Schuell Dassel Germany with pore

size of 0.45 pin Finally the emulsion was packed under nitrogen atmosphere in

siliconized glass bottles and then sterilizedby autoclaving at 12 1C for15 minutes

It is desirable that the droplets of the emulsion be in the submicron range and it is

vital that the emulsion which is to be applied topically to the eye surface be sterile

Medicaments In an emulsion in accordance with the invention which is to

be applied topically to the surface of an eye to treat dry eye condition can also

10 function as vehicle to deliver therapeutic agent to the eye to treat an eye disease

The common practice in treating an eye infection is to deposit drops of an

antibiotic agent in the eye the number of drops to be applied on any one occasion

being prescribed by physician Since this number defines the dosage of the drug

applied to the eye one must be careful that the drops are limited to the eye and that

15 none of the applied liquid escapes therefrom But in practice it is difficult to

deposit drop of liquid into the eye so that none of the liquid flows beyond the eye

borders for there is little to hold the liquid to the eye surface

The advantage of using an emulsion in accordance with the invention as

vehicle to deliver therapeutic agent to the eye is that the emulsion which coats the

20 entire surface of the eye and spreads the agent over its anionic surface adheres

electrostatically to this surface so that all of the therapeutic agent in

predetermined dosage is delivered to the eye And because the coating

electrostatically adheres to the eye surface and cannot be washed away the

residence time of treatment is prolonged and the therapeutic agent is therefore more

25 effective

The fact that the droplets in the charged emulsion in accordance with the

invention are of submicron size is significant This results in much greater charge

density per unit area of the emulsion film than would be produced had the droplet

size been in the micron range and therefore produces more powerful electrostatic

3o force
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We have in the foregoing disclosed cyclosporin as preferred

medicament to be incorporated in the emulsion But other water-insoluble

medicaments may be used provided that they possess properties for the treatment of

eye disease similar to those of cyclosporin and are non-polar Should the

medicament carry negative charge then the amount of the cationic ingredient

included in the emulsion must be such as to provide net positive charge

Thus among suitable medicaments that can be incorporated in an emulsion

in accordance with the invention are those in the family of compounds including

tacrolimus disclosed in US Patent 4894366 Also suitable is Sirolimus

10 Raparnycin disclosed in US Patent 3993749

While there has been disclosed preferred embodiments of the invention it is

to be understood that many changes may be made therein without departing from

the spirit of the invention
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CLAIMS

An emulsion to be topically applied to the anionic surface of an eye to

form tear film thereon which lubricates the eye to inhibit evaporation of fluid

-- -therefrom said emulsion comprising

water and

mixture dispersed in the water including non-polar phospholipid

non-polar oil non-toxic emulsifying agent and cationic lipid which

imparts net positive charge to the tear film causing it to be

entrostatically attracted to the anionic eye surface and to adhere thereto

10 to inhibit said evaporation

An emulsion as set forth in Claim to treat dry eye condition the

emulsion being defined by droplets in the submicron range

An emulsion as set forth in Claim in which the oil is castor oil

An emulsion as set forth in Claim in which the phospholipid is Lipoid

15 E-80

An emulsion as set forth in Claim in which the cationic lipid is

stearylarnine

An emulsion as set forth in Claim in which the cationic lipid is

oleylamine

20 An emulsion as set forth in Claim in which the relative percentage of the

phospholipid in the emulsion lies in the range of 0.1 to 0.5 percent

An emulsion as set forth in Claim in which included in the mixture is

vitamin

An emulsion as set forth in Claim in which the mixture further includes

25 an emulsifying agent

10 An emulsion as set forth in Claim in which the emulsifying agent is

poloxamer

11 An emulsion as set forth in Claim 10 in which the relative percentage of

the emulsifying agent in the emulsion lies in the range of 0.5 to 2.0 percent
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12 An emulsion as set forth in Claim in which the mixture further includes

glycerol

13 An emulsion as set forth in Claim further including cationic antiseptic

agent

14 An -emulsion as set forth in Claim in which the antiseptic agent is

benzalkoniurn chloride

15 An emulsion as set forth in Claim in which the mixture further includes

water-insoluble medicament to treat eye disease

16 An emulsion as set forth in Claim 15 in which the medicament is

10 cyclosporin

17 An emulsion as set forth in Claim 15 in which the medicarnent is

tacrolimus

18 An emulsion as set forth in Claim 15 in which the medicament is

sirolimus

15 19 method of treating dry eye condition comprising the steps of

preparing an emulsion in which water has dispersed therein

mixture including non-polar phospholipid non-polar oil

non-toxic emulsifring agent and cationic lipid which imparts to

the emulsion net positive charge and

20 topically applying the emulsion to an eye surface to form tear

film which is electrostatically attracted to the anionic surface of

the eye whereby the film adheres to the surface

20 method as set forth in Claim 19 in which the emulsion is prepared to

create submicron droplets thereof

25 21 method as set forth in Claim 19 in which the mixture includes

water-insoluble medicament
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AMENDED CLAIMS

by the International Bureau on 23 December 2002 23.12.02
new claims 22-24 remaining claims unchangedi

12 An emulsion as set forth in Claim in which the mixture further

includes glycerol

13 An emulsion as set forth in Claim further including cationic

antiseptic agent

14 An emulsion as set forth in Claim in which the antiseptic agent is

benzalkonium chloride

15 An emulsion as set forth in Claim in which the mixture further

includes water-insoluble medicament to treat eye disease

16 An emulsion as set forth in Claim 15 in which the medicarnent is

cyclosporin

17 An emulsion as set forth in Claim 15 in which the medicament is

tacrolirnus

18 An emulsion as set forth in Claim 15 in which the medicament is

sirolimus

19 method of treating dry eye condition comprising the steps of

preparing an emulsion in which water has dispersed therein

mixture including non-polar phospholipid non-polar oil

non-toxic emulsifying agent and cationic lipid which imparts

to the emulsion net positive charge and

topically applying the emulsion to an eye surface to form tear

film which is electrostatically attracted to the anionic surface of

the eye whereby the film adheres to the surface

20 method as set forth in Claim 19 in which the emulsion is prepared to

create submicron droplets thereof

21 method as set forth in Claim 19 in which the mixture includes

water-insoluble medicament

22 method of treating immune-mediated keratoconjunctivitis sicca

comprising the steps of

preparing an emulsion in which water has dispersed therein

mixture including non-polar phospholipid non-polar oil

AMENDED SHEET ARTICLE 19
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non-toxic emulsifying agent and cationic lipid which imparts

to the emulsion net positive charge and further includes

cyclosporin and

topically applying the emulsion to an eye surface to form tear

film which is electrostatically attracted to the anionic surface of

the eye whereby the film adheres to the surface

23 Use of an emulsion for the preparation of pharmaceutical composition

for the treatment of dry eye condition said emulsion comprising

water and

mixture dispersed in the water including non-polar phospholipid

non-polar oil non-toxic emulsifying agent and cationic lipid

which imparts net positive charge to the tear film causing it to be

entrostatically attracted to the anionic eye surface and to adhere

thereto to inhibit said evaporation

24 The use according to Claim 23 for the preparation of pharmaceutical

composition for the treatment of immune-mediated keratoconjunctivitis sicca

wherein said emulsion further comprises cyclosporin

AMENDED SHEET ARTICLE 19
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Statement under Article 191

New Claim 23 is reformulation of claim 19 in form acceptable to the

European Patent Office New claims 22 and 24 claim particular embodiment of the

invention and find support in the specification on page lines 3-11 and page lines

20-24
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents
characterized by the applicant and including page counts where applicable It serves as evidence of receipt similarto

Post Card as described in MPEP 503

New Applications Under 35 U.S.C 111

If new application is being filed and the application includes the necessary components for filing date see 37 CFR

.53b-d and MPEP 506 Filing Receipt 37 CFR 1.54 will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C 371

If timelysubmission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C 371 and other applicable requirements Form PCTIDOIEOI9O3 indicating acceptance of the application as

national stage submission under 35 U.S.C 371 will be issued in addition to the Filing Receipt in due course

New International Application Filed with the USPTO as Receiving Office

If new international application is being filed and the international application includes the necessary components for

an international filing date see PCT Article 11 and MPEP 1810 Notification of the International Application Number

and of the International Filing Date Form PCT/RO/1 05 will be issued in due course subject to prescriptions concerning

national security and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application
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Approved for use through 01/31.72014 0MB 0551-0032

U.S Patent and Trademark Office U.S 0tPAPTMBNT OF COMMBRCB

Under the Paoerwork Neducdon Act of no oersons are reouired to resoond to cotertion of inforration unless it disoiavs seEd OMIt control number

PATENT APPUCA11ON

TRANSMFTTAL

Attorney Docket No 761 8CON6CON AP
F/rst Notned inventor Andrew Acheampong

fit/c nnsusa OF neosInNS ssneoFmlIG EFFECtS GOING CyoLoa005ls COG

APPLKATON ELEM ENTS Commssoner for Patents

See MPSP chapter 500 cooceosing utility potent application contents ADDRESS TO P.O Box 1450

Akxandria VA 223134450

Fee Transmfttal Form ACCOM PAN VNG APPUCATON PAPERS
PrO/SB/37 or equivalent

fl Applicant asserts small entity status
10 fl Assignment Papers

See 37 CFN 1.27 cover eheet documents.. Name of Assignee
Applicant certifies micro entity status See 37 CFR 3.29

Applicant must attach form ntO/SB/1SA or or equivalent

Specification Pa get 11 37 CFR 3.73c Statement Power of Attorney

Both the claims and abstract mom start on neea page when there to on assignee

See MPEP 503.01 oforinformotion on the preferred orroogementj 12 English Translation Document

Drawsns 135 113 S/eeF oops obl

nventors Oath or Declaration Toto/ Pages 13 nformation Disclosure Statement

Including suostitutestotementu under 37 CCC 1.54 and assignments P70/SB/OS or P70-1449

seretng ascii oorh or cleciorotron under 37 CFR 1.53e
of citations attached

fl Newly executed
iorigh-ia or copy 14 Preliminary Amendment

copy from prior application 37 CtR 1.63d 15 Return Receipt Postcard

Application Data SheetSeenotehelow iMPcP 503 Should he specfiro9y itemized

See 37 CFR 1.75 PTO/AIA/14 or equivalent
Certified Copy of

Priority Documents
CD-ROM or CD-R

if foreign pri ority is claimed

in duplicate large table or Computer Program Appendix
fl Nonpublication Request

fl Landscape labOs on CD Under 35 U.S.C 122bl2lBi Applicant must attach form Vt 0/515/35

or equivalent
Nucleotide and/or Amino Acid Sequence Submission

if appilco/sle iierna -- ore required 13 Other

Computer Readable torm CRE

b.fl Specification Sequence Listing on

CD-ROM or CD-P copies or

iifl Paper

Statements verifying identity of above copies

5Note Benefit claims under 37 CtR 173 and foreign priority claims under 1.55 must he included in an .Application Data Sheet ADS
tor applications filed under 35 ti.S.C 1.11 the application must contain an ADS specifying the applicant if the applicant is an

assignee person to whom the inventor la under an obligation to assign or person who otherwise ahowa sufficIent proprietary

interest in the matter See 3/ CER 1.45W

19 CORRESPONDENCE ADDRESS

the address associated with Customer Number 051957 OR fl Correspondence address below

Na me

Address

City State Zip Code

Country Telephone tmail

Signature /Laura Wne/ Date March 21 2014

Name Registration No

Print/Type
LaUra Wne

Attorney/Agent
68b81

rhis collection of information is required by 37 CPa 1.53b The information is required to obtain or retain benefit bythe public which is to SIc land by the USPTO

to process an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR 1.11 and 1.14 This collection is estimated to take 12 minutes to complete

including gathering preparing and submitting the completed application forrs to the USPTO Time will vary depending upon the individual case Any comments on

the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S Patent and

Trademark Office U.S Oepartment of Commerce P.O Boy 1450 Alesandria VA 22313-1450 00 NOT SEND PEtS OR COMPLETtO FORMS TO THiS ADDRESS SEND

TO Commisnioner for Patents P.O lIon 1450 Alesandria VA 22.313-1450

need owistonce in completing the form coil 1-ttOO-prO-9299 onri select option

UT UTY

Only for new nonpraeisionai oppcotions under 37 CFe 1.53bf EAon..ss Mo// l.ohe/ No
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Privacy Act Statement

The Privacy Act of 1974 PL 93579 requires that you be given certain information in connection with your

submission of the attached form related to patent appfcahon or patent Accordingly pursuant to the

reqLnrernents of the Act please be advised that the general authority for the cofection of this information is

35 USC 2b2 furnishing of the information sohcfted is voluntary and the principal purpose for which

the information is used by the U.S Patent and Trademark Office is to process and/or examine your submission

related to patent application or patent If you do not furnish the requested information the U.S Patent and

Trademark Office may not be able to process and/or examine your submissiorwhich may result in termination

of proceedings or abandonment of the application or expiration of the patent

The information provided by you in this form will he subject to the following routine uses

The information on this form will he treated confidentially to the extent allowed under the Freedom of

Information Act USC 552 and the Privacy Act U.S.C 552a Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of information Act

record from this system of records may be disclosed as routine use in the course of presenting

evidence to court magistrate or administrative tribunal including disclosures to opposing counsel in

the course of settlement negotiations

record in this system of records may be disclosed as routine use to Member of Congress

submitting request involving an individual to whom the record pertains when the individual has

requested assistance from the Member with respect to the subject matter of the record

record in this system of records may be disclosed as routine use to contractor of the Agency

having need for the information in order to perform contract Recipients of information shall be

required to comply with the requirements of the Privacy Act of 1974 as amended pursuaritto USC
552am

record related to an international Application filed under the Patent Cooperation Treaty in this

system of records may be disclosed as routine use to the International Bureau of the World

Intellectual Property Organization pursuant to the Patent Cooperation Treaty
record in this system of records may be disclosed as routine use to another federal agency for

purposes of National Security review 35 USC 181 and for review pursuant to the Atomic Energy Act

42 USC 218c
record from this system of records may be disclosed as routine use to the Administrator General

Services or his/her designee during an inspection of records conducted by GSA as part of that

agencys responsibility to recommend improvements in records management practices and programs
under authority of 44 USC 2904 and 2906 Such disclosure shall be made in accordance with the

GSA regulations governing inspection of records for this purpose and any other relevant i.e GSA or

Commerce directive Such disclosure shall not be used to make determinations about individuals

record from this system of records may he disclosed as routine use to the public after either

publication of the application pursuant to 35 USC 122b or issuance of patent pursuant to 35

U.S.C 151 Further record may be disclosed subject to the limitations of 37 CFR 114 as routine

use to the public if the record was filed in an application which became abandoned or in which the

proceedings were terminated and which application is referenced by either published application an

application open to public inspection or an issued patent

record from this system of records may be disclosed as routine use to Federal State or local

law enforcement agency if the USPTO becomes aware of violation or potential violation of law or

regulation
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DECLARATiON 37 CFR 1S3 FOR UTftJTY OR DESIGN APPUCATtON USING AN
APPUCATiON DATA SHEET 37 CFR 116

nii METhODSOFPRCMDW4G THERAPEUTKD EFFECTS USING CVCLOSPORN

As the below named inventor hereby declare that

This declaration
The athiehed application or

United States application or PCI international application number _________________

tiled on
______________________

The above-Identitied application was made or authorised to be made by me

believe that am the original inventor or an original inventor of damad invention in the application

hereby acitnowiedge that any wtlltl folse statement made in this declaration is punishable under 18 S.C 1001

by line or imprisonment of not more than five 51 years or both

WARMP$C
Petitioner/applicant is cautioned to avoid aubmiwnd personal information in documents tiled in patent application that may
contribute to identity theft Personal information such as sacS security numbers bank account numbers or credit card numbers
other than check or credit card euthorizat ion form P10-2038 submitted Ibm payment purposes is never required by the USPIC
to support petition or an application If this type of personal information is included in documents submitted to the USPTO
petitioners/applicants should cons/des radacting such personal infdnrtation from the documents before submitting them to the
USPTO Petilioner/appllcant is advised that the record of patent applIcation Is available to the public after publication of the

application unless non-public.ation request in compliance with 37 CFR .213e is made In the application or issuance of

patent Furthermore the record from an abandoned application may also be available to tea public if the application is

referenced In published application or en issued patent see 37 CFR 1.14 Checks and credit card authorization forms
P10-2038 submitted for payment purposes are not retained In the application file end therefore are not publicly available

LEGAL NAME OF INVENTOR

Inventor
DIane TangLiu Date Options/I _____

Note An application data s/teat iPltvAlWI4 or squlvatenti Inciudina narnipe tea entire invention entIty must accompany this form
Use an additional 138AtAfl form for each additional inventor

ThSgud5fl55c It nd$Ymtf5I1$$ Then nsmaqutracttor5tnc etan aS the

otseusnoio nocasal anappiostion onnidanfality ty ponanWo by 35 u.s.c aniV CFR 111 and 1.1$ Th anton is astimnamacimotaka

conSn onn aathsra pmstssrtnc and msEantttin inn camplasM -An form to the usmnc- time wilt ve arenm4np mon en lrattitmds case My
ccnsnts on inn wamnl ottinte raquta tccsmmnptre this fnmmn an circe soppesacea tormndr this bun$an thanid sent to the Chief intcrrnaiton Othces US
Patent and imndantsnlm OlSon u.s Dapanrnntstcsf Chmnmaroa P.O Sos 1450 ftdmncanrfmla vs 235154450 00 NOt SltNO FEiEZ OR OOMPIErSO roses to
r555 wotsss S5ND 7th cotaneasoees for Patents P0 Sex 1490 Ataxasdrla VA t2StSt$5S

yoms nesdaaatalanca In mifotha thathen oaf 1-495$nc9tp9aMS evenn
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w%th yop ubmsw ot the aces Md to Ment ptS or paSt Acodngfr
puwent to the requflust of Act pleese be edvssed St ti the peneS euthbety fo the

cflcben of ths nSsben Is 35 LC 2b4 ftfl5p of

ad the pedpS purpose wich nbmeso used by the PeSt aS TdemS
Office to process and/cr examthe your aubmlson Sated to parent apetnd or patent tf you do
not furnish the requested matS the Patent and Trademark Office may not be Se to

process aMor safl your subrnlaaron which may result nrSion of proceedleqs or

ebdonrnent at the applisabort or expketlon of the oettt

The Urmal$on prusided by you is St form St be 5uSd to the 55/np routine usea

The Inknndon on this form SI be treated oosSderisafv to the eisertt Saws under the

creedom of IsbmatIon Act 50 352 end the PSc Act 5525 Reonros trom

fore syetem of records mey he dredosed to the Dephornent ot Justice to datemane whether
disclosure of these records re requrrad by the Froedom of tobmetico Act

record horn fore system of records may be dlscSed as routine use to the course of

presenting ewlder3ce to court rnaflrete oradmtSstrethe lobeS roduding disclosures to

oppowng counsel Is the course of settlement nepotrahons
record is thIs system of records rosy be disclosed as routine use to Member of

Congress subm3tltog request UwoMnp en kstwidrS to whom the record pertains when the

isdofuls has requests esdstenoe herr the Member Sf reaped to the subtect matter or the

record

record in We system of records msy be disclosed as mutiae use to contractor of the

Agency hawng need for the Istonoatlon In order to perform contract Requhet of

mformetlon shall be requrred to comply wIth the requIrements of the Privacy Act of 197$ as
amended purauentto5uSc 552em

record Sated to an Istematlonsft Appbcssn tiled ureter the Patent Cooperation Treaty in

thIs system or records rosy be disclosed as routine use to International tiureeu of the

World intellectual Properly Orpsnrzaiton pursuant to the Patent Cooperation Treaty
record in thIs system of records rosy be disclosed as routine use to another fadeS

agency for purposes of t4atioed Security review 3505 151 and for review pursuant to

foe Atomic Snergy Act$2 USC 218o
record horn this system of records may tie dsctoeed as routine use to Adnsnlatrabr

General Services or hiseber desIgnee during an Inspection of records conducted by GSA as

of that agencys responattlllty to recommend Improvements in records management
practices and programs under euthority of 4405 2904 and 2908 Such disclosure abel

be made In accordance flIt the GSA regulations governing inspection of records for this

purpose end any other relevant GSA or Commerce directive Such disclosure shell not

be used to make determinations about tidMduS
Arecordhomthls systemofreccrdsrnay bedisciosec aserouttneuse tothe pubticafter

either publIcation of the application pursuant to 350$ 122b or issuance ofa patent

pursuant to 3805 181 Further record rosy be disclosed subiact to the lImItations of

CFR 114 sea routine use to the public If the record was Sled in an application wIth
became abandoned or tn which the proceedIngs were terminated end which application is

referenced by either published apolicatton an spollcatlon open to public inspection or an

Issued patent

record from this system of records rosy be disclosed as routine use to Federal State

or Iced tow enforcement agency if the USPTO beconres sware of violation or potential

violation of law or regulation

FAMY CARE - EXHIBIT 1004-0785

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



Doc Code TRACKI.REQ
Document Descripflon TrackOne Request

PTOfAAI424 03-14

CERIIRCAIION AND REQUEST FOR PRORZED EXAMNAflON
UNDER 37 CFR 1.102e Page of

rstamed Andrew Acheampong
NonproVEsEon Apprcafion Number if

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

APPLiCANT HEREBY CERI1HES THE FOLLOWNG AND REQUESTS PRORTZED EXAMNA1iON FOR
THE ABOVE-DENTHED APPUCATON

The processing fee set forth in 3/ CFR .1 7i1 the prioritized examination fee set forth in

37 CFR 1.17c and if not already paid the publication fee set forth in 37 CFR 1.18d have

been filed with the request The basic filing fee search fee and examination fee are filed with

the request or have been already been paid understand that any required excess claims fees

or application size fee must he paid for the application

understand that the application may not contain or be amended to contain more than four

independent claims more than thirty total claims or any multiple dependent claims

The applicable box is checked below

Orqn Appflcflon Track One ProrWzed Examnaton under t102efll

The application is an original nonprovisional utility application filed under 35 U.S.C 111a
This certification and request is being filed with the utility application via EFWeb

The application is an original nonprovisional plant application filed under 35 U.S.C 111a
This certification and request is being filed with the plant application in paper

ii An executed inventors oath or declaration under 37 CFR .63 or 37 CFR .64 for each

inventor or the application data sheet meeting the conditions specified in 37 CFR .53f3i is

filed with the application

Request for Contnued ExamnaUon Prorffized Examnadon under 1.102e2

request for continued examination has been filed with or prior to this form

ii if the application is utility application this certification and request is being filed via EFWeb
iii The application is an original nonprovisional utility application filed under 35 U.S.C 111a or is

national stage entry under 35 U.S.C 371
iv This certification and request is being filed prior to the mailing of first Office action responsive

to the request for continued examination

No prior request for continued examination has been granted prioritized examination status

under 37 CFR 1.102e2

sgristuro/Laurn
Wne/ MarCh 21 2014

PdntiTyped
Laura Wine

Number
68681

Note This form must oe signed in accordance with 37 CFfR 1.33 See 37 CAR 1.4d for signature requ/rements and cerfiflcatinns

Submit muItole forms if more than one signature is required

Toi of forms are auhmifted
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Privacy Act Statement

The Prvacy Act of 1974 P.L 93579 requires that you be given certain information in connection with your

submission of the attached form related to patent apphcation or patent Accordingly pursuant to the requirements of

the Act please be advised that the general authority for the collection of this information is 35 USC 2b2
furnishing of the information solicited is voluntary and the principal purpose for which the information is used by the

U.S Patent and Trademark Office is to process and/or examine your submission related to patent application or

patent If you do not furnish the requested information the US Patent and Trademark Office may not be able to

process and/or examine your sbm.ission which may result in termination of proceedings or abandonment of the

application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act U.S.C 552 and the Privacy Act U.S.C 552a Records from this system of records may
he disclosed to the Department of Justice to determine whether disclosure of these records is required by the

Freedom of Information Act

record from this system of records may be disclosed as routine use in the course of presenting evidence

to court magistrate or administrative tribunal including disclosures to opposing counsel in the course of

settlement negotiations

record in this system of records may he disclosed as routine use to Member of Congress submitting

request involving an individual to whom the record pertains when the individual has requested assistance from

the Member with respect to the subject matter of the record

record in this system of records may he disclosed as routine use to contractor of the Agency having

riced for the information in order to perform contract Recipients of information shat be required to comply
with the requirements of the Privacy Act of 1974 as amended pursuant to U.S.C 552am

record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed as routine use to the International Bureau of the World Intellectual Property

Organization pursuant to the Patent Cooperation Treaty
record in this system of records may be disclosed as routine use to another federal agency for purposes

of National Security review 35 U.S.C 181 and for review pursuant to the Atomic Energy Act 42 U.S.C

218c
record from this system of records may be disclosed as routine use to the Administrator General

Services or his/her designee during an inspection of records conducted by GSA as part of that agencys

responsibility to recommend improvements in records management practices and programs under authority of

44 U.S.C 2904 and 2906 Such disclosure shall be made in accordance with the GSA regulations governing

inspection of records for this purpose and any other relevant La GSA or Commerce directive Such

disclosure shall not be used to make determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of

the application pursuant to 35 U.S.C 122b or issuance of patent pursuant to 35 U.S.C 151 Further

record may be disclosed subject to the limitations of 37 CFR 1.14 as routine use to the public if the record

was filed in an application which became abandoned or in which the proceedings were terminated and which

application is referenced by either published application an application open to public inspection or an issued

patent

record from this system of records may be disclosed as routine use to Federal State or local law

enforcement agency if the USPTO becomes aware of violation or potentiai violation of law or reguiation

Page
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PTO/AIN14 12-13

Approved for use through 01/31/2014 0MB 0651-0032

U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Attorney Docket Number 7618C0N6C0N1AP
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

The apphcation data sheet is part of the provisionai or nonprovisionai apphcation for which it is being submitted The foflowing form contains the

bibhographic data arranged in format specified by the United States Patent and Trademark Office as outhned in 37 CFR 1.76

This document may be compieted eiectronicauy and submitted to the Office in eiectronic format using the Eiectronic Fihng System EFS or the

document may be printed and inciuded in paper fiied apphcation

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under Secrecy Order pursuant to

37 CFR 5.2 Paper filers only Applications that fall under Secrecy Order may not be filed electronically

Inventor Information

Inventor

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Andrew Acheampong

Residence Information Select One US Residency Non US Residency Active US Military Service

City Irvine State/Province CA Country of Residence US

Mailing Address of Inventor

Address 16 Wintergreen

Address

City Irvine State/Province CA

Postal Code 92604 Country US

Inventor
Rrnav

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Diane Tang-Liu

Residence Information Select One US Residency Non US Residency Active US Military Service

City Las Vegas State/Province NV Country of Residence US

Mailing Address of Inventor

Address 3726 Las Vegas Blvd Unit 3303

Address

City Las Vegas State/Province CA

Postal Code 89158-4397 Country US

Inventor

Legal Name

Prefix Given Name Middle Name Family Name Suffix

James Chang

Residence Information Select One US Residency Non US Residency Active US Military Service

EFSWeb2.2.11
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PTO/AIN14 12-13

Approved for use through 01/31/2014 0MB 0651-0032

U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Application Data Sheet 37 CFR 1.76
Attorney Docket Number 17618C0N6C0N1AP

Application Number

Title of Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

City Newport Beach State/Province CA Country of Residenc US

Address 36 Cervantes

Address

City Newport Beach State/Province CA

Postal Code 92660 Country US

Inventor
Rernave

Legal Name

Prefix Given Name Middle Name Family Name Suffix

David Power

Residence Information Select One US Residency Non US Residency Active US Military Service

City San Clemente State/Province CA Country of Residence US

Correspondence Information

Enter either Customer Number or complete the Correspondence Information section below

For further information see 37 CFR 1.33a

An Address is being provided for the correspondence Information of this application

Customer Number 051957

Email Address Patents_ipAllergan.com
II II IIIIII

Application Information

Title of the Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

Attorney Docket Number 17618C0N6C0N1AP Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets if any Suggested Figure for Publication if any

Filing By Reference

EFS Web 2.2.11

Mailing Address of Inventor

Mailing Address of Inventor

Address 869 Avenida Avenue

Address

City San Clemente State/Province CA

Postal Code 92672 Country US

All Inventors Must Be Listed Additional Inventor Information blocks may be

generated within this form by selecting the Add button
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PTO/AIN14 12-13

Approved for use through 01/31/2014 0MB 0651-0032

U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Only complete this section when filing an application by reference under 35 u.s.c 111c and 37 CFR 1.57a Do not complete this section if

application papers including specification and any drawings are being filed Any domestic benefit or foreign priority information must be

provided in the appropriate sections below i.e Domestic Benefit/National stage Information and Foreign Priority Information

For the purposes of filing date under 37 CFR 1.53b the description and any drawings of the present application are replaced by this

reference to the previously filed application subject to conditions and requirements of 37 CFR 1.57a

Application number of the previously Filing date YYYY-MM-DD Intellectual Property Authority or country

filed application

Publication Information

Request Early Publication Fee required at time of Request 37 CFR .219

Request Not to Publish hereby request that the attached application not be published under

35 U.S.C 122b and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country or under multilateral international agreement that requires

publication at eighteen months after filing

Representative Information

Representative information should be provided for all practitioners having power of attorney in the application Providing

this information in the Application Data Sheet does not constitute power of attorney in the application see 37 CFR 1.32
Either enter Customer Number or complete the Representative Name section below If both sections are completed the customer

Number will be used for the Representative Information during processing

Please Select One Customer Number US Patent Practitioner Limited Recognition 37 CFR 11.9

Customer Number 051957

Domestic Benefit/National Stage Information

This section allows for the applicant to either claim benefit under 35 U.S.C 119e 120 121 or 365c or indicate National Stage

entry from PCT application Providing this information in the application data sheet constitutes the specific reference required

by 35 U.S.C 119e or 120 and 37 CER 1.78

When referring to the current application please leave the application number blank

Prior Application Status Pending

Application Number Continuity Type Prior Application Number Filing Date YYYY-MM-DD

Prior Application Status

Continuation of

Patented

Application
Continuity Type

Number

13961828 Continuation of

Prior Application Status Abandoned

EFS Web 2.2.11

Attorney Docket Number 7618C0N6C0N1AP
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

13961828 2013-08-07
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PTO/AIN14 12-13

Approved for use through 01/31/2014 0MB 0651-0032

U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Attorney Docket Number 7618C0N6C0N1AP
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

Application Number Continuity Type Prior Application Number Filing Date YYYY-MM-DD

11897177 Continuation of 10927857 2004-08-27

Prior Application Status Expired

Application Number Continuity Type Prior Application Number Filing Date YYYY-MM-DD

0927857 Claims benefit of provisional 60503137 2003-09-15

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button

Foreign Priority Information

This section allows for the applicant to claim priority to foreign application Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C 119b and 37 CFR 1.55d When priority is claimed to foreign application

that is eligible for retrieval under the priority document exchange program PDX the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR .55h1 and Under the PDX program applicant bears the ultimate

responsibility for ensuring that copy of the foreign application is received by the Office from the participating foreign intellectual

property office or certified copy of the foreign priority application is filed within the time period specified in 37 CFR .55g1

Application Number Country Filing Date YYYY-MM-DD Access Codes if applicable

Additional Foreign Priority Data may be generated within this form by selecting the

Add button

Statement under 37 CFR 1.55 or 1.78 for AlA First Inventor to File Transition

Applications

This application claims priority to or the benefit of an application filed before March 16 2013 and also

contains or contained at any time claim to claimed invention that has an effective filing date on or after March

16 2013

NOTE By providing this statement under 37 CFR .55 or .78 this application with filing date on or after March

16 2013 will be examined under the first inventor to file provisions of the AlA

Authorization to Permit Access

Authorization to Permit Access to the Instant Application by the Participating Offices

EFSWeb2.2.11
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PTO/AIN14 12-13

Approved for use through 01/31/2014 0MB 0651-0032

U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Attorney Docket Number 7618C0N6C0N1AP
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

If checked the undersigned hereby grants the USPTO authority to provide the European Patent Office EPO
the Japan Patent Office JPO the Korean Intellectual Property Office KIPO the World Intellectual Property Office WIPO
and any other intellectual property offices in which foreign application claiming priority to the instant patent application

is filed access to the instant patent application See 37 CFR 1.14c and This box should not be checked if the applicant

does not wish the EPO JPO KIPO WIPO or other intellectual property office in which foreign application claiming priority

to the instant patent application is filed to have access to the instant patent application

In accordance with 37 CFR 1.14h3 access will be provided to copy of the instant patent application with respect

to the instant patent application-as-filed any foreign application to which the instant patent application

claims priority under 35 U.S.C 119a-d if copy of the foreign application that satisfies the certified copy requirement of

37 CFR 1.55 has been filed in the instant patent application and any U.S application-as-filed from which benefit is

sought in the instant patent application

In accordance with 37 CFR 1.14c access may be provided to information concerning the date of filing this Authorization

Applicant Information

Providing assignment information in this section does not substitute for compliance with any requirement of part of Title 37 of CFR
to have an assignment recorded by the Office

Applicant

If the applicant is the inventor or the remaining joint inventor or inventors under 37 CFR 1.45 this section should not be completed

The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43 or the name and address of the assignee person to whom the inventor is under an obligation to assign the invention or person

who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46 If the applicant is an

applicant under 37 CFR 1.46 assignee person to whom the inventor is obligated to assign or person who otherwise shows sufficient

proprietary interest together with one or more joint inventors then the joint inventor or inventors who are also the applicant should be

identified in this section

Assignee Legal Representative under 35 U.S.C 117 Joint Inventor

Person to whom the inventor is obligated to assign Person who shows sufficient proprietary interest

If applicant is the legal representative indicate the authority to file the patent application the inventor is

Name of the Deceased or Legally Incapacitated Inventor ________________________________________________

If the Applicant is an Organization check here

Organization Name
Allergan Inc

Mailing Address Information For Applicant

Address 2525 Dupont Drive T2-7H

Address

City Irvine State/Province CA

Count US Postal Code 92612

Phone Number 714 246-6996 Fax Number 714 246-4249
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Email Address Patents_ipAllergan.com
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Assignee Information including Non-Applicant Assignee Information

Providing assignment information in this section does not subsitute for compliance with any requirement of part of Title 37 of CFR to

have an assignment recorded by the Office

Assignee

Complete this section if assignee information including non-applicant assignee information is desired to be included on the patent

application publication An assignee-applicant identified in the Applicant Information section will appear on the patent application

publication as an applicant For an assignee-applicant complete this section only if identification as an assignee is also desired on the

patent application publication

If the Assignee or Non-Applicant Assignee is an Organization check here

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee

Address

Address

City State/Province
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Phone Number Fax Number

Email Address
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selecting the Add button
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Privacy Act Statement

The Privacy Act of 1974 P.L 93-579 requires that you be given certain information in connection with your submission of the attached form related to

patent application or patent Accordingly pursuant to the requirements of the Act please be advised that the general authority for the collection

of this information is 35 U.S.C 2b2 furnishing of the information solicited is voluntary and the principal purpose for which the information is

used by the U.S Patent and Trademark Office is to process and/or examine your submission related to patent application or patent If you do not

furnish the requested information the U.S Patent and Trademark Office may not be able to process and/or examine your submission which may
result in termination of proceedings or abandonment of the application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act U.S.C 552
and the Privacy Act U.S.C 552a Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records
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administrative tribunal including disclosures to opposing counsel in the course of settlement negotiations

record in this system of records may be disclosed as routine use to Member of Congress submitting request involving an

individual to whom the record pertains when the individual has requested assistance from the Member with respect to the subject matter of

the record

record in this system of records may be disclosed as routine use to contractor of the Agency having need for the information in

order to perform contract Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974 as

amended pursuant to U.S.C 552am

record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed

as routine use to the International Bureau of the World Intellectual Property Organization pursuant to the Patent eration Treaty

record in this system of records may be disclosed as routine use to another federal agency for purposes of National Security

review 35 U.S.C 181and for review pursuant to the Atomic Energy Act 42 U.S.C 218c

record from this system of records may be disclosed as routine use to the Administrator General Services or his/her designee

during an inspection of records conducted by GSA as part of that agencys responsibility to recommend improvements in records

management practices and programs under authority of 44 U.S.C 2904 and 2906 Such disclosure shall be made in accordance with the

GSA regulations governing inspection of records for this purpose and any other relevant i.e GSA or Commerce directive Such

disclosure shall not be used to make determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of the application pursuant

to 35 U.S.C 122b or issuance of patent pursuant to 35 U.S.C 151 Further record may be disclosed subject to the limitations of 37

CFR 1.14 as routine use to the public if the record was filed in an application which became abandoned or in which the proceedings were

terminated and which application is referenced by either published application an application open to public inspections or an issued

patent

record from this system of records may be disclosed as routine use to Federal State or local law enforcement agency if the

USPTO becomes aware of violation or potential violation of law or regulation

EFSWeb2.2.11

FAMY CARE - EXHIBIT 1004-0795

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers

jriechers
Sticky Note
None set by jriechers

jriechers
Sticky Note
MigrationNone set by jriechers

jriechers
Sticky Note
Unmarked set by jriechers



Docket No 17618CONoCONI AP

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant Acheampong et at Exaniiner TUBA

Serial No TBA Group Art Unit TBA

Filed Herewith Confirmation No TBA

For METHODS OF PROVIDING Customer No 51957

THERAPEUTIC FFFECTS USING
CYCLOSPORIN COMPONENTS

PRELIMINARY AMENDMENT

Commissioner for Patents

P.O Box 1450

Alexandria VA 2231 3-1450

Dear Sir

Prior to examining the abovc-rcferenced application please amend the

spccitication as described on page of this paper and please amend the claims as

dcscribcd on pages 3-7 of this paper Remarks follow on page
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Docket No 17618CONoCON1 AP

Amendments to the Specification

Please replace page lines 6-40 of the specification filed herewith with the following

amended paragraph

This application is continuation of copending 115 Application Serial No

13/96L828 filed August 2013 which is continuation of U5 Application Serial No

continuation of U.S Application Serial No 10/927857 filed August 27 2004 now

abandoned \shIch clairn.e4 tIn benefit of Provi.aonal Applaaticn No 60503l

fifed September 15 2003 which4s incorporated in its their entirety herein by

reference
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Docket No 17618C0N6C0N1 AP

Amendments to the claims

The following list of claims will replace all prcvious vcrsions of claims prcscntcd

in this application

36 Canceled

37 New method of treating dry eye disease the method comprising topically

administering to human eye in need thereof first topical ophthalnuc emulsion at

frequency of twice day wherein the first topical ophthalmic emulsion comprises

cyclosporin in an amount of about 0.05% by weight polysorbate 80 aerylate/C10-30

ailcyl acrylate erosspolymer water and castor oil in an amount of about .25% by

weight

wherein the method is therapeutically effective in treating dr eye disease

wherein the method provides overall efficacy substantially equal to administration

of second topical ophthalmic emulsion to human eye in need thereof at frequency of

twice day the second emulsion comprising cyclosporin in an amount of about 0.1%

by weight and castor oil in an amount of about 1.25% by weight and

wherein the method results in substantially no detectable concentration of

cyclosporin in the blood of the human

38 New The method of Claim 37 wherem the first topical ophthalmic emulsion further

comprises tonieity agent or demuleent component

39 New The method of Claim 38 wherein the tonicity agent or the demuleent

component is glycerine

40 New The method of Claim 37 wherein the first topical ophthalmic emulsion further

comprises buffer
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41 New The method of Claim 40 wherein the buffer is sodium hydroxide

42 New The method of Claim 37 wherein the first topical ophthalniic emulsion further

comprises glycerine and buffer

43 New The method of Claim 37 wherein the first topical ophthalmic emulsion

comprises polysorbate 80 in an amount of about .0% by weight

44 New The method of Claim 37 wherein the first topical ophthalmic emulsion

comprises acrylate/Cl030 alkyl acrylate crossolymer in an amount of about 0.05% by

weight

45 New The method of Claim 37 wherem the first topical ophthalmic emulsion further

comprises glycerine in an amount of about 2.2% by weight and buffer

46 New The method of Claim 45 wherein the buffer is sodium hydroxide

47 New The method of Claim 42 wherein the first topical ophthalmic emulsion has

pH in the range of about 7.2 to about 7.6

48 New The method of Claim 37 wherein substantially no detectable concentration of

cyciosporin in the blood of the human means that the concentration of cyclosporin in

the blood of the human is less than about 0.1 ng/ml

49 New method of enhancing tearing in human eye the method comprising

topically admnistering to human eye in need thereof first topical ophthaimc

emulsIon at frequency of twice day wherein the first topical ophthalmic emulsion

comprises cyciosporin in an amount of about 0.05% by weight polysorhate 80

acrylate/C1030 alkyl acrylate crosspolymer water and castor oil in an amount of about

1.25% by weight
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wherein the method is therapeutically effective in treating dry eye disease and

wherein the method achieves at least as much therapeutic efficacy as administration of

second topical ophthalmic emulsion to human eye in need thereof at frequency of

twice day the second emulsion comprising cyciosporin hi an amouni of about 0.1%

by weight and castor oil hi an amount of about 1.25% by weight and

wherein the method results in concentration of cyclosporin in the blood of the

imman of less than about 0.1 ng/mi

50 New The method of Claim 49 wherein the first topical ophthalmic emulsion

comprises aerylate/C1030 alkyl aerylate erosspolymer in an amount of about 0.05% by

weight polysorbate 80 in an amount of about 1.0% by weight and wherein the first

topical ophthalmic enmision further comprises glycerine in an amount of about 22% by

weight and buffer

51 New The method of Claim 50 wherein the first topical ophthalmic emulsion has

p1-i in the range of about 7.2 to about 7.6

52 New The method of Claim 49 wherein the method is effective in enhancing

lacrimal gland tearing

53 New method of treathig dry eye disease the method comprising topically

administering to human eye in need thereof first topical ophthalmic emulsion at

frequency of twice day wherein the first topical ophthalmic emulsion comprises

eyelosporin in an amount of about 0.05% by weight polysorbate 80 aerylate/C1030

alkyi aerylate erosspolyrner water and castor oil in an aniount of about 1.25% by

weight and

wherein the first topical ophthalmic emulsion breaks down more quickly hi the

human eye once administered to the human eye thereby reduehig vision distortion hi the

human eye as compared to second topical ophthahnie emulsion that contains only about

50% as much castor oil as the first topical ophthalmic emulsion
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54 New The method of Claim 53 wherein the first topical ophthalmic emulsion

comprises acrylate/Ci 030 aikyl acrylate crosspolymer in an amount of about 0.05% by

weight polysorhate 80 in an amount of about .0% by weight and wherein the first

topical ophthalmic emulsion further comprises glycerine in an amount of about 2.2% by

weight and buffer

55 New The method of Claim 54 wherein the first topical ophthalmic emulsion has

pH in the range of about 7.2 to about 76

56 New The method of Claim 55 wherein the niethod results in concentration of

cyciosporin hi the blood of the human of less than about 0.1 ng/mi

57 New method of restoring tearing the method comprising topically administering

to human eye in need thereof first topical ophthalmic emulsion at frequency of twice

day wherein the first topical ophthalmic emulsion comprises cyclosporin in an

amount of about 0.05% by weight polysorbate 80 acryiate/Ci0..30 aikyl acrylate cross

polymer water and castor oil hi an amount of about 1.25% by weight

wherein the method demonstrates reduction in adverse events in the human

compared to administration of second topical ophthalmic emulsion to human cye in

need thereof at frequency of twice day the second topical ophthalmic emulsion

comprising cyclosporin in an amount of about 0.1% by weight and castor oil in an

amount of about 1.25% by weight and

wherein the method achieves at least as much therapeutic efficacy as

administration of the second topical ophthalmic emulsion to human eye in need thereof

at frequency of twice day

58 New The method of Claim 57 wherein the method results in concentration of

cyclosporin in the blood of the human of less than about 0.1 ng/ml
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59 New The method of Claim 57 wherein the adverse events are selected from the

group consisting of visual distortion and eye irritation

60 New The method of Claim 57 wherein the first topical ophthahnic emulsion

comprises acrylate/C 10-30 alkyl acrylate cross-polymer in an amount of about 0.05% by

weight polysorbate 80 in an amount of about .0% by weight and wherein the first

topical ophthaim emulsion further comprises glycerine in an amount of about 2.2% by

weight and buffer

61 New The method of Claim 60 wherein the first topical ophthalmic emulsion has

p1-1
in the range of about 7.2 to about 7.6

62 New The method of Claim 57 wherein the method is effective in restoring lacrimal

gland tearing

63 New The method of Claim 57 wherein the adverse events are selected from the

group consisting of visual distortion and eye mtation arid wherein the method results in

concentration of cyclosporin in the blood of the human of less than about 0.1 ng/ml
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REMARKS

The applicants havc canceicd claims 1-36 and have added claims 37-63 Support

for the limitations recited in the new claims may he ibund throughout the specification

and at least at page line 25 page line 14 page 14 line 28 page 15 line page 26

lines 5-19 and page 27 lines 4-31 of the application specification filed herewith The

amendment contains no new matter

The claims of the present application may vary in scope from the claims pursued in

the parent applications To the extent any prior amendments or characterizations of the

scope of any claim or the specitication or referenced art could be construed as

disclaimer of any subject matter supported by the present disclosure the Applicants

hereby rescind and retract such disclaimer Specifically the Applicants would like to

bring to the Examiners attention comments made in the Response filed on June 15 2009

in U.S Patent Application Serial No 10/927857 now abandoned and comments made

in the Amendment filed on June 15 2009 in U.S Patent Application Serial No

11/897177 currently pending regarding U.S Patent No 5474979 and the present

application specification Since these comments have been filed the Apphcants have

collected evidence that supports the patentability of the pending claims

The Commissioner is hereby authorized to charge any fees required or necessary

for the filing processing or entering of this paper or any of the enclosed papers and to

refund any overpayment to deposit account 1-0885

Respectfully submitted

/Laura Wine/

Date March 21 2014

Laura Wine

Attorney of Record

Registration Number 68681

Please direct all inquiries and correspondence to

Laura Wine Esq
Allergan Inc

2525 Dupont Drive T2-7H

Irvine California 92612
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Tel 714 246-6996 Fax 714 246-4249
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$P$PI4PP
This a.ppi.I cation is coot moat ion of Appiication

Serial No 10/327 857 filed August 27 2004 which claimed

the benefit of U.S Provisional Application No 00/503 137

filed September15 2003 which is incorporated in its

1.0 entirety herein by reference

Toe present i.noen.tion relates to methods of providing

desired therapeutic effects to humans or animals using

15 compositions including cyclosporin components Pore

partsculeri the Inuention relates to me thods including

adminrsterino to an eye of humanS or anine

tharaoeutloallv effective amount ot cycl.ostsormn component

to provide desired therapeutic eftect preferably

20 desired ophthalmic or ocular therapeutic effect

The use ci cvclosporinuA end cyclosporin deriratIves

to treat ophthalmic conditions has been the subject of

varions atents for ewemple Dino at el Patent

54749757 flarst U.S Patent 62548657 and Carst 05
25 350 442 this disclosure of each of which is incorporated

in Its ant irely herein dv re fere.nce In addi lion

cyci ospo.r in compositions used In rea Ii np ophthalmic

conditions is the sub4ect of nuabe of publications

Such publications include for esample Blood

30

____ ____ with

moderate to__5Vefl dry eye disease Small eta Pool

Pharmacol Ther 2002 Cloic 15 411 Distribution of
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cvclceoonin i.n ocular tie-sues after tooical

administratIon to albino rabbi-ta and beagle dogs

Ach-eam-p-ong at al Corr- Eye -Fe-s1 199$ Fed 18 Si CAb

laconimal p1-and and systemic bLood roltowung topical dosing

o.t flE_______ tSFut h-r eY5 Achea-mpcnq

et ai Mit Err lSscJ lLiol 1998 -4381 001 -$ Pr-ecfinjcai

..-- .......-4.-- ...- .-...... -...- .t....s \fl

-Angelor at Mv -Ksp Med .F.i-i 1998 438 991

10 CyclcsporIn Ens isLmEgig Steven-son et al

Cpbthal.moIoqv 2700 4ay 1075 $$T-J-4 and Tt
Di at ut oa ro rotor

______
in moderate to se-vre

dry a-re disessa- OsA Phase Otud.v Groan- Os at a1

15 0btha1.moloqy 2000 Apr 10 .- 031 Each ot these-

publIcations 1.-s Incorporated in ice entirety herein by

reference In addition cyci osporin Aocctta icing -ci lin
water emulsion.s have been clinically teat-ed under

conditiona of confidentiality -since the mitt 19501-s in

20 order to obtain 0-01 Food and Drug Adriniatration PPM
regulatory approvaL

Ps-amplas or useful cyclosporin A--contain.i..n emclsions

are set out in Ding at a-I U. 01 Patent 47L 9701 Exsttple

this patent shows sarias of emulsi. ons fl Idrich the

$5 ratio of cycIospcrIn to castor oil in each of tb-ass

ccnposlt.tons- a-as 0.08 or jreater except for Composition

which included 0- $4 by-weight cvcl-osporin and 54 by

weight c-astor oil The Ding et al patent placed no

significance in Comucaition relative to ComposItions

anc of- Eaampls

Over time it has bacoma- apparont that oyciosporin

emulsions for ophthalmic use prefer-ably have less than tO 2%
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e.igbt1 ci cyciospori.n A. With cyc1oeporin

concentrations less than O.2L the .asiOunt ol caato oil

epioved has been dced vi nos one of nh f.unctrons of th
ja $nj.3J.ne the evoloeporin Thus if

reduced amounts of oyclospccrin are einployct reduced

amounts of castor oil are needed to proulde effective

eel ubi rSatjon nt oyc.l osoortn A.

There continues to be need for providing enhanced

methods of treatinc ophthalmic or ocular conditions sxth

10 ovclsjorricin.auninq etnuletone

ekq tnods treatino human or animal usinc

cycioe.por.rn conponenobcontaining emulsions have been

1.5 discove red Such methods provide substentivi overall

efficacy in providing desired therspeucic effects In

addltiOn other important benefits are obtained trp1oying

the oresent methods For example patient safety Is

enhanced In particular.. the present methods provIde for

20 reduced rim/s of side effects and/or druc inter.actlons

Prescribinq physicians advantageously have Inc reamed

flexibility in no such

compositcons usetul in such methods for axa Le because

of the recucad risks of harmful side effects and/or drucl

25 interecti.ns The present methods can be easily practiced

in short the present methods provide substantral and

aooeptable overall efflcacy together vi th other

advantaces such as icreased safety and/or ax ibil ty
In one asect of the present invention the present

30 methods c.omprise adolni sterinq to eve of huhan or

animal oomposit.ron in the form of an emulsIon c.ompnis inq

we.ter hydrophobic component and cyclospor In component
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in therapeutically ettectve amount of less than 1% by

weiqht of the composit ions The teiot ratio of the

cynco.s.porsn component to the hydrophobic component is less

than LOS
has been tound that the at tveiy increased

amounts of hydrophobic component t.oqether with relatively

reduced vet therapeutically effectlve amounts of

cycosporin component provide substanti.a and advantageous

benefits .For eaepIe the overall efficacy of the present

10 copositlons for example in treating dry eye diaease is

stantially epsl to an identical composition in which

the cyciospcrrn component is present in an amount of 1%

by kthht. Further relaivei hiph concentration of

hYdrophobic coeonent ls kefleveu to provide for more

1.5 quick or rapid brea.inq down or resolvin of the emulsion

in the eye whIch reduces vision distortion whIch may be

caused by the presence of the emulsion in the eye and/or

Four lita.tes the therapeutic effectiveness of the

iditiccalty and importantly osinu reduced

20 amounts of the actIve cyciosporin component mitiqatee

against undesirable euie effects and/or potential drug

interactions

In short the present Invention çkrov ides ott east one

a.dvant.ageoos benefit and preferably plurality of

25 advanter4eous benefits

The present methods re useful in treating any

suitable conditIon which is therareut.ica.Lly sensitive to or

tea table with cyclosporin components Such condi ions

oreferably are ophthalmic or ocular conditions that is

30 relating to or havnq to do with one or more parts of an

eye of human or animal Included among such conditions

are1 without limit.at ion dry eye syndrome
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phscoansphylact edphtaloltis uveltis vernal

cninct.lvit ls stopic ketapoconj u.nct.iv it La ccn.teal graft

rejection and the lIke conditions The present Invent ion

is particuLari effective in treating dry eye syndrome

Enp.loyinp redoced corcentranions of cool osporin

component as in the present inventicn Is advantageously

to provIde the blood of the human or animal under

treatment with reduced concentrations of cyclospor.in

oomponent preferably sith substantially no detectable

10 concentration of the cyoi.osporin component The

cyclosporn comoonent concent.ra r.Ion of hi pod can be

advantageously measured using validated liquid

ohrcatopraphy/masa acectromet amass stctrometrv liLC/Mle

frt analvti cal method such as described elsewhere herein

15 In one embootinent in the present methods the blood of

the human animal has concentrations of clyclosporin

component of OLL nqimi or less

Any suitable cyclosporin component effective In the

present methods may he used.

20 Cycl.cspori.ns are group of nonpost cyclic

oligopeptides with known immunosuppressant an tIvity

Cyciosporin along with .aereral Other minor netabolites

cyclosporin through have been identified in

additson meter of synthetIc analogs have been prepared

25 In peneral conrercial ly and labie ovclosporins may

contain mixture of several indIvidual oyciosoorinswh

aid share cyclic peutide structure sistinc of eleven

amino acro residues with total molecular weiqht of about

200 but with different substituents or conf iuurations of

some of ton amino aoicis

The term cvclosporin conuonent used hem is

intended to include any dOidv member of the
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cyclosporin group and derivatIves thereof as well as

mixtures of two or more individual cyclosponins and

derivatives thereof

Particularly preferred cyclosporin components include1

without lfmitationr cyclosponin derivatives of

cycloeporin and the like and mixtures thereof

Cud osponin is an especisUky kOtL\ cyciosporin

component.

Sny so table hydrophobic component may be employed in

10 the present inventionS idvantageously4 the cyirin
component is soinbilized in the hydrophobic component the

hydr phobic component may be considered as compni.sinc .5

discontinuous phase in the esent ly useful cyo.loaponi.n

conponeniccontaining emulsions.

15 The hydrophobic component preferably is present in the

emulsion compositions in an amount greater than about

C\ by wai ht For ample the hydrophobic coponent

nay be present in an amount otup about 0% by welqht

or about hind by weictt or more of the composition

20 Preferably4 the hydroohobic component cmrrises one or

more ty materials Ewmota of useful oil materials

ino.iuder without limitation4 vegetable oils1 animal oi1s

mineral oils4 synthetic oils and the like and mixtures

thereof in very useful embodiment1 the hydrophobic

25 component comprises one or more hiuher fatty acid

glyoeridem Excellent results are obtained when the

hydrophobic component comprises castor oil

presentLy usetul compositions may include one or

more other components in amounts effect ivs to facilitate

30 the usefulness and effectiveness of the cmpositjons

Eaempl es of such other component include without

limits t.ion emol si tier components on.i.ci ty components
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polyeiectrolyte oouonents inctavt ant cospoaet

viscosity induping cpwonents acia and/pr bases to adjust

the p14 of the composittcn buffet couponents preservative

components and the li1s Components may be e1oyed which

are eftctive tc perform two ot More twtctioris in the

presently useful cooeitions. For example ccsiponents

which are effective as both smzlsIierç and surfactants may

be nployed4 and/or çconents which are iXfective as both

polytectro1yte cemponents and fleçcsity inducing

10 copasnts may be euployed the specific coosttion
chosen iqr use in the present invention sdvanageQusly is

seected taking into aqocgnt various factors pcesent in the

specific appAl cation at %an4 fcnr example1 the desired

thesrapeutic effact to be aehined the desired ptoprties

15 of the cedositions to be etsployed the sensitivities of

the human Ok atimal to vhs the composition is to be

athninieteced sAd the like factors.

the presently usefUl coeipoeitipas advantageously are

ophthalmical ly acceptable couqqei ion cosponent çr

20 siaterial is opbthelmically acceptable when it is ccmreatible

with oaalar tinue that is it does not cause significant

or undue detrintentfl tfects when brought into contact wth

ocular ttnuee
Such coapositions have pHs within th physiological

fl range of about to about 10 prsfenbty in range of

about 7.ft tc abutt 3.0 end more pteferably ii range of

abofl 7.2 tQ abqut 7.6

the presettt methods pnterably provide for an

adminieter$ag step comprising topically .dainieterinq the

prssen1y usefni caepasitSone to the eye xr eyes of husan

or animal

Each and every featuze described henin3 and each and
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ec

every combination of two or more of such features is

included within the scope of the present invention provided

that the features included in such combination axe not

mutually inconsistent

These and other aspects and advantages of the present

invention are apparent in the following detailed

description example and claims

10 The present methods are effective for treating an eye

of human or animal Such methods general comprise

aaministering preferably topically administerinwi to an

eye of human or animal cycloaporin component axontaining

emu talon The emu sion ccnta ins we ter for example

15 pure water hydrophobic component and cyclospcrin

component in therapeutically effective amount of less

than 1% by weight of the emulsion In addition1

beneficial results hare been found when the weioft ratio of

the cowpcct cosyonent to the hydrophobic component is

20 less than 00S
As noted above the present administering step

oreferably includes topically administering the euulsion to

the eye of patient of human or animal Suchcn nt \\ 0\n

15 useful compositions or repeated or periodic use of such

compoalt tons for example as required or desired to

achieve toe therapeutic effect to be obtained4 The topical

administration ci the presently useful composition mat

involve providing the composition in the form of eye drops

30 or similar form or other form so as to facilitate such

topical adnunrstratnon

The present methods have been found cc be very
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ef fective In .ov Imp the des red t.heraoeut In effect pr

et.tsct.s whi .te an the SSiflS tIJtI5 substantlells reducin or

even substantially eliminating3 sics effects which may

tea nt trom the preema of the cc.soorl component in

the bi\cd of the hurìen ct anima L1etn$ reeled.3 and eye

irritation which3 in the past been caused by the

presence of certain omoonents in prior art cvciosnorrn

c.ctttaining 5$IW5.PP5 .hiso tha use of the present

compcmit ions which mci ode reduced ananta of rh
10 cvci tIn ncmoonen al ow tot more trecuent

administration of the present compositions to achieve the

desired therapeutic effect or effects without substantially

thcreasmnq the risk side effects and/cit eve irritation

The present methods are useful in treating any

If cendition which is therapeutically sensitive to or

t.rO.ttabie with cyclosporin cou5onents Such condi txcts

preternhl.y era oph.tha 1mb or ocular cnndfti.ons that is

relating to or having to do with one or more parts of an

eye of human or animal Included amcnq such oon4.it ions

20 are without hecnitation dry eya s.yndrO5e3

ph.acoa.naphylactic endophthalaitis uveit is vernal

cc.njunctivitis attcpic kerapoc-cnjunctivitis3 corned graft

resection and the like condit ions The present invention

is pctrtc..u\ari eferse in treating dry eye syndrome

$5 The frequency of administration and the amount the

prenatlv useful comoos.ltior to use during each

j.njtjon varies depending upon the therapeutic effect

to ha obtainech the severity of the condi.tion.he ing treated

and the like fanc ore The present lv useful composit icons

30 are designed to allow the prescribing physician substa.ntiiaj

tlewtbil.aty in t.rearin.o serious ocuiar .r0fafa one to

achieve the desired therapeutic effect or effects with
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reduced risk of aide effeots and/or eye irrItation Such

aomrn as taaln may 0000 On an as ietcted ala is for

exampie in treatìnq or manaqing dry eye syndrome on one

f55 515 nt On PeattOl or OOfl0000 basis once twi.ce

thrice or core ices daily depend.inp on the needs of the

human or animal being treated and other factors involved in

the appl loatlon at hand

One of the rportant aw .eyes of the present

invention is the reduced oonce.ntration of the cyclosporin

10 component in the blood of the human or anImal as result

of administerinq the present composition as cescrabec

heren One very useful emuodiment of the present

cckm.\neLerLL step provIdes no substantial detect able

concent rat ten 01 cpolosporn component ifl the blood of the

IS human or animal Oyciosporin oomponent ocncmntration in

blooc preferabtv is determined usinq liguaci

chromatograph.yt ass spect rosc.opyxass speotr.osoopy LC

MS/MI which test has oycioeporin component detection

limit of na/cl çycloepormn comoonent concentrations

20 below or teas than og/al are therefore considered

subs tact Ia undetectable

The LCS/MS test Is advantageously run as follows

One ml of blood is actdifled with ml of dcl

Solution Lh0 eXtracted Wth ml of methyl tbutyl ether
on After seuarati on from the acirili ted aqueous layer the

orcanic beane is neutralized wi.tn ml of NaOH

evaporated reconstituted an water/acetonrtr ilebaseb

mobil phaee and Injected onto 50 cm 3pm germ size

ct$ reverse phase hiçh ressute liquid chroma.toqrahy

IC NatO column deystone Sclent.if Ic Neliefonte PAl

Compounds crc gradientva lured at mt/mm and detected

using an 5.11 Xli triple quabrupoi.e mass spectrometer with
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turbo-ionspruy $QQXC Pt-3c4ec Ccwjoxrd OfltatiQ Canada

Miatcuar react ion monitoring guharces the sensitivity and

nl.ctivity of this assay Protonfled molecuiss tar the

aaalyte and an intenai nazidard er collisioally

dUsociated and ptockct itsns at alt 45 are dtonitores2 for

the analyte and tht Sutena standard Unthr these

donditSon tyclospofln and the $ntérhsl stsñdaçd

cyclosporin etuté with ratutton tikäóe of abOut

mtrMztee. the lOwer limit at quantitatton is 0. nglmL at

10 which oqncehtrstioh thá coefftcitit of variation and

deviatien from noiDii cônrantxatien is C1
As noted previQUJSlyt any cyfloppcrin

óoinponent effectbe in the present methods my be employed

Very useful c.yclosporth caaponens iwlude wXtbout

13 limitstiqn cycXaspox in deirintins of cycloaperia and

the Uk ap sixturee thereat

the gherticaj attuoture fox cy1opcsrin .1

represented by Fgrmula

24
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Eezwula_

AS uSsci ht tO In lbS tJjt dcx t- ...tves 01 ocvo1cstst-

rsEer to coopc.wnha havin struocovee sff1c-ient.iy sttülar

tO ct\IU\tk ---i to tttocflon tO Stfl-flflOt

20 sIguiiaj to to.- sIlsstaot ISV 1xnto.cai to the

oxscln lox exasrpJ to c-ic o-xj.-orn irs ha or see-nt

nathoos_ Inc.oded wsihcut ij1t--tic.n .---r the OStLs

dE%riratjves t1tE 1C1$5 551-50t.5-j Icee Cf-t-

vQt0Xv4-Oj-50 nvclco-corj

25 Cc.o ol totcr-Ss hvrtro.c- eit -c-vr Ic.-eooctn

and .ro $-5--r Iccscsrn dsrvatves

c$scrit50 tIcs-

Iks$kt c-cL oonr de.-r \.-$ tS iSoteSent SQ by the

11i110w10c c1-t-1t-ra1 fovtwla2s 11LP SOt IV
3D eso-ect-ve-j
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wherein Me metyI Alk is 2-6C .KyIene 30

t30 cvc.ioaI kyl.ene isCH cci el .c.rbclnvO tst.tCto OP

wherein IS fl akVI 3Sc

2% ccIctaikyl tifli c3r.L iOflc3 JP5J 1ttt.en by 30 sI N.CAY

kxycarbonyi KI rsenzyi

no 5Patrer rsaisrated het.erocyivi navnn or

.beis and 0CatCAPS Oi to1b5 5ptp rmbered

hetepocvcIe wbich spay 3o Or

$3

33 035 effOCCiiOiSflit toe O\.Ci ospor 15 cosnnonent is

et.teotPe tsptjp Wit ont wishthc to be

I1tnited to any rssrtrculsr theory of octertion to to

30 belie\eci inst Sn ositoin erCoocsiflents oIl the present

.i.nvet.1on the cctonr cscnnt.anto to enrt5nce or

restore LscrlmaI cliand tearinc in provinn the desired

tO

.%
rl

Mc OMs O7M
Oh Me
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One important feature of the present invention is that

the pres ntlu useful compositions contain less than it by

weight oil the eye tosporl.n component The advantages of

such cwmoncent rat ions of cyol osuor in components here been

discussed in some detail he seehere herein Low

concentrat tons of cyclosporin component together with

concent rat ions of tne hvorcmhobac component such that the

weight ratio of eye losporin component to hydrophobic

1.0 ccmponent is greater than OS provides one or more

sotOn aces in the present methods

Itny suitable hydrophobic component may be employed in

the present invension Such hydrophobic component may he

considered as comprising dIscontinuous phase in the

IS presently use tel cycl\aporin component \ontanng
emulsions with the water or aqueous phase being considered

the ocntinuous phase in such emulsion The hydrouhobic

c0000nent is pieferably semecteo so as to solub ill me the

cyclosranrincomoonent which is often substantially

20 insoluble in the aqueous phaseS Thus with suitable

hydrophobic component included in the presently useful

emulsions the cyclosooin comuonent is preferably

solubi Iized in the emul stons

Jfl rv usafu embodiment the hydropkbic

25 component ccmprises an oily ata in particular

matenat which is suhstantiiallv not miscible in water

Examolee of useful oils materials inclubs without

imi1 at ion veqetable oils an mel oils mineral oils

synthetic oils and the like and rssstures there.of Thus

30 the present hydrophl lie components may comprise naturally

occurrIng oils including wIthout limitation refined

naturall.y cccurrI.ng oS Is or naturally occurring oIls which
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have been processed to alter thei chemical structures to

some extent or oils which are substantially entirely

synthetIc. One very useful hydrophobic component includes

hipher fatty acid plycerides

Fxamplos of useful hydronhobic components Include

without limitatIon olive oil arachia oil castor cii
mineral oil silicone fluid and the life and mixtures

thereof hiqher fatty actd plycerides such as olive oiL

peanut oil castor oil and the ike and mixtures thereof

10 are part icularly useful in the present snvention.

Excellent results are obtained us irq hymasphobic

component comprlstn castor ol. hit hoot wish inq to limit

the invention to any nart Iculer theory of operation it is

believed that castor oil includes relatively bib

concentration of ricinoleic acid which itself may be useful

in b.enefittinp ocular tissue and/or in provid.inq one ov

more therapeutic effects when administered to a-n eye.

itk \r1n rO\OTh 34.\ 4.il\

presently useful oyclosporn ccmoonenosconraininp emulsion

20 compositIons in an amount yea tea than about 0.620% by

weipht For example the hdrohobi.c component may be

present In an amount un to about 70%- dv weiqht o-r about

LOt by weiqht or about 1.0% by weiqht or more of the-

presently useful emulsion compositions

20 The presently usetui compositions may include one or

more other omnonent.s in amounts effectIve to faoilitat.e

the uswfulness and effectionness of the present methods

and/or the oreeentlr usefuI compositions Examples of such

other components Irscl ud.e without lImitation emulsifier

30 components surtactant components tonicity components

poly electrolyte components emulsion stability components

vlscosxty ducine components demo l.cent components acid
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and/n bases to adluet the pH of the composition buffer

ctlnponette flestrvatie campontits aS the Ilks

In one very Useful efttodimeat th4 rssent ty useful

compositions are sbbetantialiy free of preservatives

Thus the presently useful oompaeition may be st.erllite4

and mintairaed in sterile con4itSon prior use for

flses$e pzvided in se tad package or otherwise

inaiatatned in substantially sterile condition.

My switabte emulsifier component may be employed in

10 the presently useful ccnpositions provided that web
emulsilier component is affective is forming maintaining

the emulsion and/or in the hydrophobic conçnnt in

atilsion whil hewing no significant or undue detrimental

effect or effects on the compositions during storage or

15 use

In addition the presently useful cosçsitioris as

well as each of the components of the present composfl ions

in the concentration preent in the composition

advantageously ore ophthalrnioally acceptable

Useful emulsifie components may ke selectS trot such

campanent tIhickt are cpnnntionally gsed and well knom in

the art Exaaçjeq 9t such emulsifier gcmponente ipolside

vithottt hisS tat ion auflace active pcmponent or surtactant

components vhich may be anionic oat ionic nonionic or

25 apbonaric in nature En general the emulsifier

component includes hytSrcsphobic canstituent end

hydrophil Sc eonstStuein Advantageously the emulsitier

component is water soluble in the presently Qseful

CQmpOSitiOOSa Preferably the emulsifier component ia

i0 naiionc. SpecS Etc esamples of snitable emulsifier

compossents thc.ude without Ximitatioa po.tyaorbate 81$

polyosyalkylene aikylene ethers pclyelkylene oxide ethers
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of lkpi etc .hola ci ya.lkylene ide ethers at

ennsit1erssvr fsctant.s preferably

nonunia emulel fiers/eurfactants useful in onhthai etc

c$O5rtlcn5 and the like ano nixtures thereof

The eii tier ccrponent Ia uresent in an amount

effect Ire in forminq the present emulsion and/or in

mnai.ntainina the hydrophobic corponmt in emulsi on wit the

water or aqueoua component In one preferred embodlment

the emulsifier component present in an amount an range

tO of about l% to about more preferably about 0$.% to

about 2% and still more preferably about 5% tc about Si

by werpht of the present i.y useful composit ions

Polpelectrolyte or emulsion rabi.lithng components may

be included tnt he prese.ntl useful conpo sirlans Such

.$ components are believed to be effective in maintaininp the

electrolyte tolance In the precently .e tnt emuisions

thereby stabifl rt inn the emlaic and preventino the

emdsions from breaking down prior to use In one

embodiment1 the presently useful compositions include

20 polyanionic component effect Ire as an cool sirm stabil bring

cuponent Lamples of suitable polvanionic components

use ft in the presenti yusetul compos\ tions includes

without imi tation anionic ceLiul ore derivatives anionic

acrylic acidcontaini.np polymers anionic methacrylicaci
25 contal.ninq polymers anionic amtnct sctdecontaini.nq polymers

and the lIke and mixtures thereof

partIcularly useful class of polyanionic components

include one or more polymeric materials having multiple

antonic charges Examples include but are not limited to

30

metal cerboxy methylcelluloses

metal cerboxy methylhydroxyethylcelluloses
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metal cetbDxy etbylstacchs

ntsl carbsy methylhydtoxyethylstnchs

hyvArtlfled pelyacqUamldss sad polyeczylbAitrtles

heparift

qucosminoqlycana

hyalusonic said

chcndrgitln sulfate

destan etil fate

paptidee and pc4ypept ides

10 algit$c acid

metal 3lgtMtn

hcmtpelymscs and cpotymecs ct one or more

aczylio and methacrylic acids

metal acrylatn and nltkacryiates

IS tinylsuitonis aSd
metal Vinylsulfenfli

amino acids atch aspóEttc acid glutamic

acid sAd the like

.etsl silts of amino c3de

20 p-styflnesulfbnic adid

metaL rstnbnesu1 fenate

2-nmthnryloyloxyethyl sutfonic acids

metal 2inethaoryloytoxethylsuifonates

3-viethacrytoyl qxy-2-hydroxypropylaulcnio acids

25 metal 3-mflbaczyloy1oa2-

hydroxypropyisni fonates

2-accyltdo-2-msthy4propanesultoniq acids

mete 2-scryIaiUda-2methytpvgpanesalfonatas

aU.ylsrlfbrtic avid

metal allylsuUgnate and the lik

On particularly useful etnule ton stabilizing cccpawnt
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includes crossi inked oiyacr.yltsa such as ca nets and

ienP mterials Penn ienP isareqiatsxed t.racauranc of

S. Goodri oh io noiyer.o eCftLiS tIers and ate

cemerci ally swtl ladle from S.F Goodt ich Company1

Specialty Soiyrrs Chemicals Diviatoro Clevel and Ohio.

Pernuien atLsrs iesinde acrvlete/CtOedC a.iky.l CiJate
crKs polymers. cur high molecular weight cogoiymers of

acrylic acid and long chain alkyi methac.rvlate cross

inked wifh all yi ethers oft tserythritol

10 presently useful polyanionic components may also

be use to proaide suitable viscosity to the oreeently

useful oonpesit ions ThDs the poiyanion.ic components nay

be useful in stabiiszi.ng the presently useful euislo and

in providing suitable degree of siscoaity to the

IS tsOSsttOti useful composi

14x or amuisio.n stahLçi component

advantaneously iS otesfnt .fl .5fl 5rnoUflt St tecti.ve to at

Least assist in stsJbl Liming the cyciosporin crcnonent

contatnong 55055100 Pot enample the

20 polyalectrolyte/emuisioa stabil ziru cooponent nsy be

present in an snount in nenqe ot snout OI% by 1.111 or

iess atut by weiit or moreS preferably enont CL
by weiedt to atout PLO by weight of the comoosition

Soy suitable tonicity component may be employed in

accordance wsth the present invent ion Preferably

tonicity component is nonesontc for exa.mple order to

syoro interfermo with the other oono.onents in the

present 1y usetu smuts iOn and to taci

the stahl lids oi the erelsi.on onio.r to uwe Useful

30 toni city agents include wi.thout ieitat iun plycenine

mannitol 0u and the like urea thoecf P5

presently useful emulsions are psefe.rably within
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of nl.u.s or mlnus about 204 or abou.t 10% froin beinq

isotonie

Ophths imi CIeftfllcen.t Itt5 oe included in

effective amounts in the presenly useful oonpos.i.tions

Icr examp.le ophthalmic demulcent components such as

Ub ul n\ hrI Ci u\ iC lsct

fl i\t re xl ilc /Su 0-0

and PEG 400 polysoebate SO propy Lens p1 ycol polyvinyl

a.loohol povidone and the lika.anf mixtures theoeof may be

10 used in the present ophthalmrc compcs.i for e.samole

compositions useful for trseti.no dry eve

The demuloent components are preferably oresenti.n the

t.. tC n- 1\ Ct ur
amount effective in enhancing the lubrictty of the

15 presently useful cc ositbcsns The amount of demulcant

comoonsat in the Present composrtions may be In range of

at least about 001% cr about 02t to about ut 5% about

0% by weight of the composit.rcn

Many of the presently useful polyedecrtro.Lyte/e.mulsion

CI \t OU tO

-C -re nul

components may also be effective an demulcsnt components

and vice versa

Th ph of she emulsions can be ad/us ted in .a

25 convent baa manner usinc scdium hydroxide and/or

.hydrooh.l.oric acid to- physiolsqi.osl ph level The ph of

the pr..eaa.t...y useful emu.Lstoas preferably is in the range

of about 5.0 about 12% more preferably about 7.0 to about

and still- more preferably about to about

Ott ui.lthouph buffer components are ncr reuired in the

presently useful 000positionsr suitable but fer components

for exomple end without limitation phosphates citra.tesr
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\..etates$ borate-s anti the like and mixtures t-hereof maw be

employed to maintain suitable ph-in the presently useful

compositions

-The presently useful comnosi-tions may include an

effective amount of preservative cue -enent My suit-asIa

oreservative or ccmbinatloo of prese-rva.tives- may be

employed Examples of suitable preservat iv-es include

without ii mita ion hen ra konup chlcride methyl anN ethyl

parabens hex-ct ioine$ ph-enyl- mercuric salts an-d the like

10 and mixtures there-of The amounts of p-reserva-trve

components included in the resent comosit..ioas are such to

be effective in oreservi.nu the compositions and can vary

based on the specifi.c çsreaervat-ive component emp1oyed the

anecific composition inwolveci$ the specific appl ice tiun

15- 7-nvo-lve-d$ and the- like factors Preservative

concentrations often are in the r-anoe of about 000001% to

about 051 0-i about 1% w/v c-f the comoosjt on

ithou other concent rat ions of carts in preservatives may

be employed.

20 Var useful examples of presarvat tee components i-n the

present invention -ncnxie but- are -not limited to chlorite

-comuonents Specifrc examoles of chlorite components

useful as preservative-s i-n accordance with the pr-c-se-ut

invention include- s-tabS fired chlorine dioxide SC0I metal

25 chl-orites such- as alkali metal end el-ks me- eaet-h metal

ohlurites3 and the like and mixtures- the-reef Technical

grade o-r P55- grade- sodium chlorite- is very useful

preservat i-re component .- The exact- chemicai composition of

many chloritie compo.n-ents-$ for example$ scu is not

so complLete.-ly understood The manufacture or product-Ion of

certa in chlorite components is described in Ncbicho las

Sat-ant 27--S 44 which is incorporated in its entirety by
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reterenc bozein Specific exaupIes of tzaeful SCO products

tnclude that sold uader the trademark Dues Riot by Rio

Linda Chemical Compeny Inc and that sold usSr the

trademark Mthiws Dio2ide by International Dioxide Thba

An espeeiall usetal SCD is ptoduct sold under the

trademark DiocideS by ttoCide Thteraat tonal mc as

well as product identIfied by Allergen2 Inc by the

trademark Putit
Other taeetul pteservat ins tncxude antimicrobial

10 pept ides Awang the ant3x4cgobial pept ides wkich zay be

aapltoyed inclqde without littttort detensins peptides

related to defensina acropins4 peptides related

cecropins swtgatcains and peptides related to magainins and

other amino acid polymers with antibacterial antifungal

15 and/or aritiviral attivStin NIxtafls of antiuitarabia

peptides or mixtures of antimicrobial pept ides with other

preert$tine Ste also included with Lie eM scdpe of the

present invention

The toraposnions of the pretent invention may include

20 viscosity apdifying agents cçmponents suck as ceflulope

polymers including hydrosypropyl mflhsyl cflValose Raw
Lydroxyathyl ceUuloae EEC ethyl hydroxyathyl call ulose

hydrnxypropyl cellulose sthyl cal l%405e and carboxymetbyl

celIuIosep caribcwen 8a9 carbopol nd the like
25 polyvinyl alcohol polyvinyl pyrroi4done elginates

cenageanans and guar karays agarora locust bean

trgeqanth aM nnthan gums Saeh viscosity modifying

eompgnersts are emplayed it at all ia an amount effective

to prgvlt desired viscosity to the present ooaçositions

30 Ike concentrnion of such viscosity moditiers will

typically vny betveen abott O.Ql to abqQt w/v ot the
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tote c.ornpos.itio.n aitoruqh torn etftrons nt certain

tamosit.y nodJQn.g coeponenta nay be eopl.nyecL

The presently useful cx poor tn one nay he prahoceb

t1$lfl convent ions vol mown oat bohr sets in

pxoducinc ophthalmic prl.ucte tnhi.udin nil ilnwa.ter

oaii

in one an at the or ly phase of the emulsion ckfl be

combined with the cyclosportn component to solubiliec the

cyclosponn component In the oil material phase The ci ly

it phase end the vs ter mat be separately heated to en

appropriate teoperature This temperature may be the same

in both oases qeneral lv fea decrees to eorut lOt above

the melting temperature of the iporedient is having the

hiohest melting point in the case or soil or samlorolid

IS oily phase for onui rifler conponents in the oily phase

Where the oily phase is liquid at room tamperature

suitable temperature for preparat.rcn of comnosition may

be oetexnuneo by rout ire cper Lactation in which tne

melting potht of the t\r%ecer%.5 asi from the oil ohase

25 detercined in cases where all components of either the

oily see or the water phase are soluble en room

tempe.ret.ure no heating may be necessary on-emuisvinq

acenta which are water soluble are dissolved in the water

end oil soluble cootonents includincx the sunfactant

25 comnonent.s are dissolved in the oily here

To create an oiiinwater emuision the final oil

phase in gently mired into either an intermediate

preferably Sac toothed water phase or into the final water

cna.se to oreate suitable dispersion and the product is

to nool with or without stirring in the case

where the final oil phase is first qent.ly wived into en

thte.rwediate water phase the resulting emulsion
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concentrate i.e thereafter mixed in the ampropriate ratio

with the final aqueous phase In such cases the emulsion

concentrate and the ti aqueous phase nay not be at the

seme temperature or heated above room tenperature as the

emulsion may be alreaoy formed at thi.a point

The oi.l- inerat.er emula ions of the preaentrnventicn

can be steralized after ureparation usino heat err

exampi autoclave team sterilr ration or can be sterile

filtered usinq4 for example4 0.22 micron sterile fi.It.er

10 Ster.i limation employing scerilirat ion filter can \e used

when the emulsion droplet Ir globule or particleT sine and

character tat ics allows this The droplet sire di stribut ion

of the earulaion need not be entirely below the particle

sire cutoff of the 0. 22 micron sterile filtration membrane

IS to be sterileililtrat.able In cases wherein the droplet

ire dist.ribut.ion of the emulsion is above the part lola

size cutoff of the 0.2.2 micron sterile filtration membrane4

the emulsion needs to be able to oeform or change while

i5t10 through the filtration membrane and then reform

20 after passing tT.rough\ This orooertv is easily determined

by routine testing of emulsion drcpl.e.t sire distributions

a.nO percent of total oil in the comoosicions before and

after filtration Alternat iyeiy loss of anal amount

of larcr dropiet si red material may he acceptable

The present ol .nwater e.mulsdon.s referatly are

thermodynamicaly stable4 much l.ite mi.croemuiaions1 and yet

nay not be isotropic transparent compositions as are

mlcroe.mulsions lbs emulsions or the present. invent.ion

acwantaqeous\l h.ave life eaceedinq one year at room

tempo atu.re

The fol.lowino nonlinitinq esamples lus.trate certain

a.sneots or the present invention
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nuna
Two compositions are selected fort ee1in.g Tbeae

compost ti.ons see produced in accordance with well known

technique-s and have the following makeups

2lLL4
at

Cyoi.ospori.n 04 05

Castor Oil LOS 1-25

Polysorbate 30 LOb

10 Premuie.n 0.05

----------- ---- --n
_\-

Sodium hydroxide -ga go

Purified Water pa go

15 Weight Rat- to of Cyclospormn
to Castor Oil

These comcosit.lons are employed in Chase- l-r double----

20 tsa.sked ra.ndomir-ed parallel group study for the treatment

of dry eye dieesse4

The results of th ts study indicate that Composition

in accordance wit-h the present invent lone wtLich has

reduced concentratio- cyclospori.n and cyc$osporln

25 to castor oil ratio of lose than 00 provides overall

emflcacq in treating dry eye disease substantially equal co

that of Composition This is surprising for number of

reaeon.s Her eaample4 the reduced conoentrati.on of

cucloseorin in Composition would have been eseected to

30 result in reduced over-all of ficac- in treatine dry eye

disease Also the-large amount ci castor oil relative to

the amount of owe osporin in Conoosit Ion I-I ninth ha we

bean axoectad to cain-e in-c teased aye rxtat- ion ratat tue to
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Camasition However both Ccqposit ion and Composition

Il ate fourxd to be substantially non-irritating itt use

Using reatinly incteased aunte of castor bile iIth

teduced sounte of cyclosporin conent as in ConçosXtion

tl is believed to tfle advantage of the benefits for

example the ocuiar lubrication benefits of castOr oil as

well as the presence of ticinoleic acid in the castcPr ott

to at least assist in treating dry eye syndrome Sn

opsibinatich with cyclosporin

10 In addit ten it it found that the htgh conoentiatign

of castor cii zeljtive to cycloaporin component as in

Composition ti provides the advantage so uick1y or

rapidly lot exapipler relative to which

includes only 50% as much castor oil breaking dowtt or

15 resolving the eulsion in the eye for exaple as naured

by split-lamp techniques to mohitor the cosposit ion in the

eye for phase separation Such tepid break down of the

eimaion in the eye teducee vision distortion as the result

of the presence of the emulsion in the eye as well eq

20 facilitating the therapeutic effectIveness of the

composition in tteating dry eye disse
Using reduced amounts of cyclosporin as in

Composition TI tp achieve therapeuSc effectiveness

aitigete enn further against undeflrb1e side effects and

25 potentia driag thtqractione Prsc physictaits can

provide presqrthe Composition to moze pa
and/or with fewe restrictions and/or with reduced risk of

the occurrence of adverse events side efftcts drug

thteractIons and the like relative to ptovidtng

30 Coaposition

While this juvention has been desçzibed with respect

to various specific esamptes and aabodSnts it is to be
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understood that the iftvent Son is not Limited thetete abd

thet St cu be variously pucttced wttbta the scope of the

following claims1
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WITh.T IS CLaXHEt tS

Pc iet hod ct treat inn an eve of human ca aloof

cCCtOrO tUnO

ster con to an eve of honan or animal

ovosIt.ion in the orw 01 ac nuUnnr comprisanc wer
nydvopnoovc ooncpccnent and oyo icsporf .covornt in

tecvseorcoal.v effooive .cronnt of Isa than CII by

weraqht of the ccnooai tron the We cLot rat ircof the

ovclo.spor.in oouponant to the hydhoshob ccucpcnero is less

The aetnodot claIm WhO rein toe ador tetino

Stan Is affactlve in tr crnoaccndition selected frcei the

01 005 000Iist ins of don eve evndoee rcoanauh junta fo

encioohthalml Is cool tie verne cool tact ira tie ator.ic

he vs tc300nI WtCt.o and ccrne cj vs ft ce ocr con

07 c.lair cnorern he adoln lot orion

Stan co floor rye rn .roa tnq Ocy eye svncuooe

lb 1k I..Cc

human or eni.oal baa subatucnti\aU.y no detectablecoO o. \On co ant

The method of claIm whevel the blood of the

human or an foal has substantla LI act cet.ecot.kjbie

tic \\ iC5pC cnt
rI .cOt

CtU iWh 31 as
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The metluxt of claim wherein the blQQd of the

nsan or animal has conceptntion of the cyclosporin

ocnponent of 01 ng/ml or less

The iathod of claim whacoin thS dyalosporin

ccmçonent cxnprisea matrial flatted Exca tyvlosper in

derivatives ot cyclospottn and mixtures thereof

The method of qisim wharei the cyclosparin

ootnponent cctmpriaes cpcl.osporla

The method of claim wherein the cyclaporin

cemponwst is solabilized La the hydznphobic anponent

present in the composition

10 The method at alla wherein the hydrophobic

ctMponent is present in the composit ion in an aattnt

greater than 0.625% b3 Weight of the compoitioft

It The method of caain where Lu the hydrophobic

caiponent camprtn an oily materifl

12 The metho4 of claim wherein the byd
ogmponent comprises an ingredient selected tvoa the grcup

consisting at vegetable ails animal oils ptntzel ails

synthet Sc ci Ip and miztures thereof

13 the method of clam whereth the hydrophobic

component comprises ontor oil
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IA the aethod of dam wheteirt the adxsnisteriaq

step comptiaes topically adotthist.ring the ccempoeit ion to

the eye of the human

15 The aetbod of claim wherein the ccaiposjtio

ooalprtses an effective amount of an nnilsiftez component

16 The method at claim wherein the qompoaiUon

cqrnptins an effective aoqnt of twdcity compcsneat

It the ctethuct of t3aim wherein the composition

ccmqtisn an effective amount of an organie ttwd city

component4

It The Method of claiM wherein the composition

comprises polyeIectrdlyt couonettt in an amount

affeetivt in stabultzing the composition

1g tte iasthod at c-a.t wtn.in the coppoit ion has

in the range of mbout to about SQ

20 The .metha4 at claSm .wherein the cocositSpn has

pH it the range of about 72 to about LB

fl composition for treating on eye at human or

eaSiest comprising an emulsion coerieing water

hydrophobic components and cyclosporin component in

tberapeticaSly etfective amount of less thart 01% by

weight the weight ratio of the cyclosporin coqeneftt to

the hydrophobic component being lass than 0.0$

224 the conpoaitien of claim 21 having make-up so

th4t when the coispositica is ackniniaterreci to an eye of
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Ii\\v.\_\n

human in en effective amount in trearinq dry eye synctrame

the blood of the human has subs cantial.ly no detectable

concentration of the cyclosporin oompcnent

$7 The compcsition of claim 21 wherein the

cycicsponin component comprises material selected from

cyclospc.rin derivatives of cycicsporin an.d mixtures

the root

$4 The composition of claim 21 wherein tee

cycicapo coponen comas se curd ospor in

25 The composition of claim 21 in the form of an

.r

.26 The comuosition of claim 21 wherein the

hydrophobic component Is present In an amount greater than

625% by wei.qht of the composition

27 The composition of claim 21 whereIn the

hydrophobic component is an oily material

2$ The composl Lion of claim $1 wherein the

hydropbobro component comprises en regredient seiected from

the croup cons.tstinp of veetable ci is atonal oi1s

mineral oils .ssmnthetic oiic and tPHcttfltCS thereof

2$ The composition of ciairr2l wherean the

hydrophobic component comprises castor oilS
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33

Mt The ccuosttton fl caim ai sheseirs tte

acthtiuiflsrtng step coapraes toptcally aàinistaxnq the

ocanposition to the eye ci the hw.a

ai cotposition at Utais 21 wherein tis

voasitied coutiaes an ettectite esount of on esiu1eiXie

cotçoAint

fl The composition of 4aia 21 thexeia the

coispqaitiaa coap en etteotive aiaovnt of tonicity

COffipQfltflt

33 Tbe compqsfltian of cijim 22 wMrein the

ccpoeitiou comprises an ffactiv amount ct an organic

toatcity coekpaant.

34 Th composition oIel 21 whsreiA the

cchtpoflt ion oori$ porLyeledtroiytic ócmponent in an

aaóuät effective in stabiflzing the composition

35 The cousposit ion cit claim 21 Wherein the

cómpoAition includes water and has pH in the rgi at

ibqut 7.0 tq abefl BOa

3L The cogiposition cf cXa$m 21 khtreifr the

composition includes wflr and has pH in the range at

aaut 72 to a1ut 16
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USIfl CtCLCflQRIN COMOKNfl

P\\ k.t

Methods of treatiap an eye of human or animal

Include adolni ate rinp to an eye at hunan or anircal

comoosit Ion In the tarn at an emu La ran mc .dino tcater

hydrophobic camoonent and aye losponin component In

10 therapeutically e\tfac.t.Ive amount of less than 1% by

wetqht of the compos it ion the ee ohe rat to of the

cyolosporin component to the hydrophobic component is less

than
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.53b-d and MPEP 506 Filing Receipt 37 CFR 1.54 will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application
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POWER OF ATTORNEY BY APPUCANT

heby rce ilproJ oc not Toi nay raapohStuLdc1el1mnettachec bramtaletL
the boxes below

Application Number Filing Date

Note The boxes above may be left blank if information is provided on form PTO/AINB2A

hereby appoint the Patent Practitioners associated with the following Cuslomer Number as my/our attorneys or agents and

to nsact cU business in the United Stares Patent and irademaric Offine connected therewith for the appthation rekcrenced in

the attached transmittal letter font PTO/AIA/82A or idenbfied above

OR

hereby appoint Practitioners named in the attached list form PTO/AlA/92C as my/our attorneys cr agentsl and to transact

all rcusrnnc hc and nes art Offu etc hero re ntenc apnhcamn rdse en rr

attached transmittal letter form PTO/AINB2A or kentified above Note Complete form PTO/AIA32C

Please recognize or change the correspondence address for the application identified in the attached transmittal

letter or the boxes above to

The address assodated with the ahove-mentioned Customer Number

OR

LII The address associated with Customer Number

OR
Firm or

lndvidual Name

I3t_ ____P.9fL_L____
Telephone Emacl

am the Applicant if the Applicant is judstic entity list the Applicant name in the box

LII Inventor or Joint inventor title not required below

fl Legal Representative of Oeoeaaed or Legally Incapacitated Inventor tiUe not required below

Assignee or Person to Whom the inventor is Under an Obligation to Assign provide signers title if applicant is juristic enttty

Li Person Who Otherwise Shows Sufficient Proprietary Interest petition under 37 CFR i46b$ was granted in the

cat on nr contu Lot be ng Lcd wtth docLn1ent çorovrc1L tug arc at acstccani arcs lc

SIGNATURE of Applicant for Patent

The undersigned whose litleirrsccppiirsd below is csulhoricsd to act on hechalt of the applicant eg where the applicant rs
jtJristic ttnttty

turt Tne ron PE 20T4

Name Obra Condtno Req No 31007

Title and Asstant Secostary Allergen ho

NQJE Signature This form rnus.r he stgned by the applicant in accordance wilh 37 CFR 1.33 See 37 CEFt 1.4 hr signature requirements

and certitications It rncre than one applicant use multiple ibrons

L..JTotal of tommns are subrnrtted

ibis noleclcocc nt cctocmarion hr ceoucced Icy CaR 1131 1.32 arco cc The inforrccahon requccec to obtacn or macSoc ascetic by cbs pcbtcc wnch eta Ice and by tne

usslo to process an appiication CcciSccentiatty is ovened ivy 3553.0 122 ccrc 37 055 1.11 and 11-c lbS larticcv is estcccsced to take ntintctes to comnptct-ta

cc cc cm pre rc- bnt It JipOir .yrtorcjr cmeaclvnr 1_pc circr cIa to as- aov-nc-o cro
0r tans yet cectica to norccr4ats thS toncc cecdor stcogescons ror

mccdo3nmc hS hccmden shoutS be sent to the Chin tncnccackon ncc.0ç u.s Recent and Tradenvark Ottica us
01cc tt rfltc IL S-xc on 53111 4.0 JtaOc 0-\ 0545 351 54 La cbs MOte 5LtDTO Laonracccon
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aJ ..c arcc Cct cOLa c- 0fl 19 se cc.
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POWER OF ATTORNEY TO PROSECUTE APPUCAIIONS BEFORE THE USPTO

hereby revoke ail previous powers of attorney given in the apphcabon tdentified in the attached statement

hereby appotnb

ci ss

957

Prootittoners named heow more then ten netent paotilioners are to be named then customer number must he used

Name Roes tirasnn

NurnbaE

Reqistratiorr

Number

As artorneys or agantst to represent the undersigned hafore the United States Patent and imademari 0111cc USPfO rn connection Mth

any ans sit patent applications assigned gy to tne uncersigned according to the US CO meignmeni records or assignments documents

31 tOtlttl t-

Ptesse change tee correspondence actdrees for the apntication ictentifted in the attaonect statement under 37 CES 3.73c to

LJ The address assootated enh Customer Number

OR__
11 Firo or

lndividoai Name

Address

cny

Country

Tetephone Creed

Assignee Name and Address

copy of this form together with tttaternent under 37 OCR 3.73c Semi PTOA1N96 or equivalent is required to be

Filed in each application in which this form its used The statement under 37 OCR 3.73c may be completed by one of

The practitioners appointed in this form and must identify the application in which this Power of Attorney is to be filed
-- --- C- ----

SIGNATURE of Assignee of Record

The individual whose signature and title is suppiied below is authorized to act on behait of the assigneear
bciature flats

rarch C14

Name Debra Condino Rag_No 31 007 Telephone 714y246-23$8

Tile \Jice President Chief nteUectua Property Counsel and Assistant
Secretary_Ailergan

inc
...

The coteciron or mfomnrsticn is required by 37 CFR .31 132 anti 1.33 The infonratron moqumod to obtain or reuan bene5t by thm3 5ubftc whir is to trio tend

by the U5PTO ma process ananntrcatton Gontideodatty is governed hf 35 U.S 122 meld IT tIER 1.11 end This coiraction is eshemmiled to rate nirnuies

to complete indudrnq gatneming pmermamimg and
suumnmtring tie competed application

term to the t.15PT0 Tins 5i1
vary- dosandny unon the ndmeiduai came Any

cnmnrnerrts on the amount of sane you require to complete this form and/or su.pgestona tom reducing ttmrs ourden shom.rtd be sent to the Ohiet tntonTratrOn Otis-ar

U.S Patent anti imadenemlm Office Ii
iSepariereni of Comnereros P.O Sos 1450 rtesendmia VA 222 1-1450 00 NOT SEND fESS OR COtmiPtETEO

Tcln IC 41 it 2PO 10 OnnmleqlcrertnrpetenR PC bloc 14 Ateannono Vt4-r1 54el

if
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PTO/SB/06 09-11

Approved for use fhrough 1/31/2014 0MB 0651-0032

U.S Pafesf asd Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it displays valid 0MB control number

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date

Substitute for Form PTO-875 4/222478 03/21/201 fl To be Mailed

ENTITY LARGE LI SMALL MICRO

APPLICATION AS FILED PART

Column Column

FOR NUMBER FILED NUMBER EXTRA RATE FEE

BASIC FEE N/A N/A N/A 280
37 CFR_1.16a_b_or_c

SEARCH FEE N/A N/A N/A 600
37 CFR_1.16k_i_or_m

EXAMINATION FEE N/A N/A N/A 720
37 CFR 1.16o_p or

TOTAL CLAIMS
27 minus 20 s80 560

37 CFR_1.16i

INDEPENDENT CLAIMS
minus s420 420

37 CFR_1.16h
If the specification ana drawings exceed 100 sheets

of paper the application size fee due is $310 $155
DAPPL1a4TI0N SIZE FEE

for small entity for each additional 50 sheets or
37 CFR 1.16s

fraction thereof See 35 U.S.C 41a1G and 37

CFR 1.16s

fl MULTIPLE DEPENDENT CLAIM PRESENT 37 CFR 1.16j

If the difference in column is less than zero enter in column TOTAL 2580

APPLICATION AS AMENDED PART II

Column Column Column

CLAIMS HIGHEST
REMAINING NUMBER

PRESENT EXTRA RATE ADDITIONAL FEE
AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total 37CFR Minus
1.16i

Independent

37CFR 1.16h
Minus

Application Size Fee 37 CFR 1.16s
cc

fl FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 37 CFR 1.16j

TOTAL ADDL FEE

Column Column Column

CLAIMS HIGHEST
REMAINING NUMBER

PRESENT EXTRA RATE ADDITIONAL FEE
AFTER PREVIOUSLY

AMENDMENT PAID FOR

Total 37CFR Minus
UJ 1.16i

Independent rvnus xs37 CFR 1.16h

Application Size Fee 37 CFR 1.16s

cc FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 37 CFR 1.16j

TOTAL ADDL FEE

If the entry in column is less than the entry in column write in column LDRC
If the Highest Number Previously Paid For IN THIS SPACE is less than 20 enter 20 /EVA ILLIS

If the Highest Number Previously Paid For IN THIS SPACE is less than enter

The Highest Number Previously Paid For Total or Independent is the highest number found in the appropriate box in column

This collection of information is required by 37 CFR 1.16 The information is required to obtain or retain benefit by the public which is to file and by the USPTO to

process an application Confidentiality is governed by3S U.S.C 122 and 37 CFR 1.14 This collection is estimated totake 12 minutes to complete including gathering

preparing and submitting the completed application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S Patent and Trademark Office U.S
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