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referred enbodi nen SCOSi m xt ur e sho

(F:)apabl e of pasoPAK B0t HPSYY a&‘%?%ﬁ’ﬁ?g i pRasy 1S(§taﬁ1 a?p%lglgﬁ?{wr/;
such as a 0. 22 ghespuslipidnge afreshtt,athaslnnthﬁmgoss;blaeh@racewtetpbb@tiecdenetnts
a simlar funct| f igh

defined as the VI g%%g]fs Jrfl §h$%8?pgﬁ¥%?§uc%ﬁ%gl§n¥ﬂhlga? ﬁ)'%ar@é }Big%g%l?%;gl

usi ng a conpr essysiall WSWWE‘SSUH zed spray device using
conventional spray equi pnent. A typl cal range of suitable viscosities

woul d be, for anple, .0.1 to 5000 as
at 20C. It has %gﬁes%télé‘f OIE*WSP Og tSh%dég B’gﬁa}?{ M%%E‘I[e%%n?r%gtﬁjtﬁs of
| ow vi scosity s:ompasmg ceréain mplnahlb@cqmmenﬁs ablea,sépge bipagHye pgeaiId@hange
in viscosity C%’bl Lgﬂﬁleﬁh%fbsoﬁ%nﬂ, Bgbaatyad aildw Fsehaitgphse hih aemfﬂﬂhlﬁr

the addition of on vent, can reduce 2 SCOSI 1
addition of 109PkHE oopplat WP%QI (f"ﬁ‘ld X?Yo%gﬁ @ﬁgﬁfaﬂ

t o achi eveot hi preaous|depatefommgatives. gﬁnspartmulef t@qre-fqmaula@mrsmg/ Qi scosi ty
it is inport antr?mga}c g%%?i{en &r Rhd B%vedlééosl dxﬁﬁg)sdswn@re@b
e y:

t abl e pol ar e e descr.i bed
ﬁglrel n i mIco ra. IZ@F”&F &Wﬁfqﬂﬁn p "iégrartéﬁp @X‘gﬁ&’ ‘8? a@&é\?"&%‘&%‘? vl&)
m xtures are m{tlﬁlﬁldll@xﬁvmgféJsuiallﬁramoamdy‘foompcsﬁtonmqnb&:uspdh)mébrﬁjlmh aggsited

d/ L3 h i y I (i 1
and;or phas e lgxﬁglgat?ggéén?(g% o in Lz‘%‘h#insé SooRirbigbld @ lc cﬁ‘ nbIREE

of interconnect®f as some structure | acks t he
| ong- r ang@5 or deeleate paofile.qTiheromppsitians arﬁésq)ﬁa%%i YQ%anf@é‘a]IS%?’i?mn'tomc
C][ yISt al l'ine pha&&%lerégﬁlézﬁﬁb%cﬁ Gafb% diulr&terhiow?th)é prd-foe@ulation is smtvahaeflsrmee
of lower viscos|ty res o ar
sol uti on and/ or Ola%%tiopa% ?OIE %’ﬂ%‘fﬁé’ﬁﬁe aPQO%%SE%%Em%PeCHI ar
sol ution of onefoliowimgmen-parpior (es tcezm@l)adlsmls;&ailmﬁb bedy qviies 2ndfpfase i s
the so-called sﬁ;ﬁ*ﬁ@és%?ﬁlerﬂoﬁfbﬂé{ewh%ase or m croenul sion. Mbst

preferred | ow viscosity mxtures are nol ecul ar sol utions, L3 phases
and m xtuPfs thereof L2 phases are |ess preferred, except in the case
of swollen L2 phasest a3 oﬁﬂ@hqirarenﬂmwbnhei thws proVies apre—fonnulatwn comprising a
2005/ 117830PCT/ GBZOO%@ 9 The present invention provides a
pre-fornul ation ng conponents a, b, c an i | east one

bi oacti ve agenta)as mﬁéha@talﬂééieﬂi@#éiawlhmﬁ‘@néfmﬂﬁ’éofg’éw der abl e

advant ages b) at least one phosphelipid;
35 c) at least one biocompatible, (preferably oxygen containing) organic solvent;




of the pre-formulations of the invention is that conponents a and b
may be fornmulated in a wide range of proportions. In particular, it .
i s possi blwobeyspigear € and Suse pre-formul ati ons of thq:cmmmggnn
invention having a much greater proportion of phospholipid to

neutral, diacyl Iipid and/or tocopherol than was previously

achi evabl e without ri ski ng phase separ#tion and/ or unacceptably high
viscosities in the pre-fornulation. The weight ratios of conponents
a:b may thus be anything from5:95 right up to 95:5. Preferred ratios
woul d gener al | ywH&ﬁmi atdeasdenelfodctivedzedOs didsnincdrop dispgrsedfie thetpy viscesity
85:15 to 30:70., R0 v%erén?{hrﬁg)ge R gﬁaﬁ%}m%rmﬁ)abw@mr  af[BAE €

is a greater propor I on onent t han conpgnent a P I's, the
wei ght ratio aobeiiguiderysalsg phase skujure gpomewniagt Witlyan aqyeeusdiig, v

40: 60 to 10:90 and rmre pr ef erably 35:65 to 20:80. 15The anount of
conponent in f or mul M ALyl east
suffici ent§ pé GTW'{/S%{SII b)%an'”%c’)@?ﬂhw ?Eﬁ ésq{hl&\hbllfu QEI] sal

sol ution, see abﬁm)temfs W@Gﬁi@ﬂt@s@-mtﬁsmﬁéiﬂélda‘ﬁﬂfavﬁa?qu%@uélaWﬁ?euulaf

det er mi ned for FRAY xrﬁéﬁﬁﬁﬁﬁhﬁror?ﬁgﬁh,%ﬂ u@rpr@forﬁmmﬁ@merm ®riy ljuRNdar d
met hods. The phasé_behavi our .

such as visual BE@UMEANAE SR dﬁﬁPﬁW%?PEW%?%L% Iaﬁ%e%%ﬁﬁdagﬁf&g

M croscopy, nuGh eiaw) upegReitha witsnauesss badyfleidy Ghe praﬁ@rmué@iom the

el ectron g croggap hi@Ran) S ¥RA ULy ofRudprbBphases,
or |iqui dm():rys ?{%I{e%%%s%%m%%gosm gr gn be tr{rlteasur ed di rectly by
st andard neans ﬂdm@lﬁi@@éﬂl bed above, an approprl ate practi cal
viscosity is that which can effectively be syringed and particularly

sterile filter i}qrﬁ a%{%lng ]aspect | o£96s & e%ﬁ&@‘ﬁ&%@&% sl)?éu gli Qﬁ}eﬁlﬁh"c@d@lﬁfeﬁ &Fa

The 25maxi num onen epend udo
t he exact appl |M@@t1mﬁtwﬁéuwﬁéotwﬂrmwﬂlw (prefgral r’:%nllf?alfaﬁ)a y, this

desired pggper trh&ﬁocmoh{pnlaﬁg@aﬁuhsﬂamgwre@mblgammama@sraq@naum@m
viscosity m xture ul ar, sol.ution, see above) and/or a

solution with §8F‘P§1ﬁlflgﬁtl?‘”v’lsw% POEBESEy  Since the administration of

unnecessarily large aalmnnnsn@utralsdlaqyéhmdta@d/ar@feméeqo,| s general ly

30undesi rabl e e anpji ng gt ¢ will typically be limted to
hr

no nore than te tlrre t he m ni

required to for%h a [ PE‘E%@FQ‘?P"’H&& @;"%ef?ﬂﬁy SFEERAPYR ﬂ'&gﬂ%rg%m% Folyent
five timegpand dﬁﬁ&t lefst ehebiakdtiye agenmsrd&smlhairmdmpeleedmthe lawousepsityThe
conposi tion of 1 gﬁ;{gﬁﬁﬁﬁaﬂ&o 0} 1240 o R Yqu uﬁ*&lﬁﬁ%ﬂﬁﬁe H&%tﬁbﬁr@;ﬁﬁa%@ﬁtﬁét

quantity of sol be accep e.In,an | é%e dosage
35conposi ti on. Wlthﬁlﬂqsle%’é@éﬂéﬂs’é Vl‘i‘?é‘)]ﬂﬁ‘ﬁééé@'ﬂ‘ﬁ&?t‘m%ﬁr PP agent s
are slowy rel %ﬁ@lﬂaﬁcﬁ‘l aﬂlmﬁl@céﬂ%"&ﬁrl fich @fnetoe id aSpreifoﬂImmanod oftky:sm\mhtmm
phase se descrlhcg . h geln also - 10- serve to retard the passage of
solvent fromt ﬁg Yion. As a result, the solvent is released
over sonme2finme (e.g. mnutes or hours) rather than instantaneously

and so can be bf’&etn?éthacp é%ﬁ%ﬁtﬁﬁra%n Ediﬁbl@@&%he ok @ hethod bOMe irtviestive: vaill be

sol vent may al so be ar

appl i cat i o%s &%@L@P FHI?OR”@’: e eg?ﬂd? 3% Be H%‘Z?dg‘mfl endégﬁ%\t})é%?gem'fsﬁd'b%
| ost by evapor ajarauterslaleparwitl tiam ba ot byl parmnterat (ae. fbefanemyy olsuch

appl i cations up &%@%@gla}) ﬁ-h&t&%?ﬁf%vﬁﬂ@yﬁbédﬁéﬂ% nép a'iéﬂtéfﬁr(bgr‘fapﬁcﬂ?depo’ﬁ

used (e.g. up psition, pref ek1

80% by weu?»@ht aqwmﬁﬂenmaébéf%r’-%bn fpigisy o heFURER oG 9 Findn o ally
where a very thhambai&ran8br hiis, ibe;pﬂiahmoi@wuhmama,roeaibemaémﬂelp&ces @ to
desired. Vhere ”‘glﬁ Si %%haéaf’?e%ta?fvagﬁa &BM&%&a@ﬁe@%ﬂeﬁBMﬁ?@@keﬂ&

(non- parent eral §*

| Ca
system ¢ del i vecayitios fcameéiqﬁowl)g eﬁfh@wﬂ@é@ﬁﬁé@ ‘?1116‘& aﬁ‘&ﬁ} ﬁ%eewuf%e
a propel | ant. %Qéhl&@masmblaﬁf@ oEMing ke, bovaleticlienplarhyitodth oathdiflingan of

sol vent corrponenth pani consi dered above, since nuch of the sol vent
er 1m




30 Conponent "a" as indicated herein is a neutral Iipid conponent
conprising a polar "head" group and al so non-polar "tail" groups.
General |y eofeaksand tail portions of the lipid wll RQed0emNY
an ester noiety but this attachnment nay be by means of an ether, an
am de, a carbon-carbon bond or other attachnent. Preferred polar head
35groups are non-ionic and include polysls such as glycerol,

di gl ycerol and sugar noieties (such as inositol and gl ucosyl based
noi eties); and esters of polyols, such WO

2005/ 117830PCT/ 1%39@15@!1‘9@3%2@1%(3 prebént 1nv@§t1calCa@§06}ir@v1st ashieiRjdTol e pbttion

Preferred pol ar rou cero

glycerol. In on OJQ“ Sé h‘ges‘%)g’@f’s‘ 1%% H X%eplogmén R%ﬁ &1‘4 ]iSI&lgl n
that it has tvxmxpmmgmpxaffomﬂmob boqpmalovh‘n@ow @%ﬁ!é@

preferable to telje U%ﬂe@étoﬁeﬂ&mﬁa&x&yi(1p1h>éﬁayobaiohdph%1 because these are
typically less ? erated i ldVO The two non-pol ar groups nay
have the same dt a d’it ep%tonf Bhas 1% of carbon atons and may each

i ndependent |y bf satatileati@de biocamsaibler(piefedablForaygpl @stagfing)orrgpod sulvent;
groups include (g g%@st%b&?'oac%@%a%#fﬁi@%ﬁvegr oPHR rsewﬁ{ ﬁl@ ltﬁi} els&iéﬂﬂ( ﬁﬁﬁbﬁé

present as the est ers

ain carb %’Sbf Be cﬁ
of t en descri bedoBy aﬁ‘@Pé"‘r@WééPaﬁéﬁuiaﬁ'é ”ﬁEFH‘Z)@’F "b’éﬁ” inqieated
number of unsalék) Eaeteiadly ihepsdoiamioh aiiniiss o G- Brmiadbroatihs 2

hydr ocarbop chain having X c 16 ~an n tuk " rrpl es
parti cul a?ﬁy i PR P%aﬁi@e 6?&%”1 The ?o‘éﬁ'ﬁ. ?%EH?% Ipﬂ%

(C10: 0), | aur oydvidegipb® termﬂ}ly‘Vgthuyﬂhe @hmor@)bodxbeaw,mmay(o@w legdy surface
phytanoly (CL6:dhh aslofid] firfad aepeh %ﬁ?@rﬂﬂmnﬁﬁ@%fﬁ%bcrﬁ@s&&) ol eoyl
(C18:1), elaidoyl (C18:1), Ii noI eoy C18:2), linolenoyl (C18:3),
arachi donoyl (C20:4), behenoyl (C22:0) and |ignoceroyl (C24:9)

groups. Thus, tTipilzaid aypsel e @mpositém®nasdeintibs pethod istirefefablytbjoadbésiis
of naturalseste¢ dEéoﬁbﬁ:fher&HCl udi ng caproic, caprylic, capric, lauric,
nyristic, pal ytanic, palmtolic, stearic, oleic, elaidic,
linoleic, linolenic, arachidonic, 20behen|c or Ilgnoceric acids, or
the correspondi Ing séill Gerteat Ssped?lﬂﬁilﬁéﬁh)ﬂ ieventior povides apracessfoatte fomatioh bf
3;[ gg;: Cl i g: SI ¢ an —ftgljﬂﬁ!l? ti%hgmfaﬁiqur the Qt{rﬁlh F&L@dfnl(ﬁ‘ agiogétﬁleafigéxﬂ tod| gﬁ"eferably
synt hetic or rrayammalwa fsmt,fsalémvewpmw@agmmsra %‘ﬁéﬁmﬁ&vwme of
nodi fied pat urad) SOLE Ra@ﬁoﬁb'ﬁéhﬁ@ﬁd@%}‘{/ﬁﬁﬂfaﬁﬂbﬁumbdp&erol}/l xtures of any

nunber of diac lip as conponent a. Mst preferably
this component il a?f?&?“&&%?‘é g;sd[, gl ycer ol

ortion of diacyl
(DAG), especiald)y glaylestone u:pmmlble((gg%; ablyl QKYBFECORIIBLE) cHSERDBUTHE Nt
conponent a co nﬂ%’d%‘iﬁo@f %@ﬁper&ﬂ %eﬁ?&e%a@uﬁ! ageiten Eé%@{ns@osﬁy Mkt

of DAGs. A high ree exanple is DAG ¢ r|S| ea 0%
preferably at I‘Eé% I%B@% Rloa® Htséo'ﬁ?)"rq@oﬁgor% ?‘3”5005%6‘3’?“&90

An al terngsi ve Mtfesadili the preafornilghunysofomfed iy aaﬁbrmmlam aﬂtheanmaamds for
use as all or p&gé{lb% ﬂ;ponent a are tocopherols. As used herein,
the term "a tocophero 'S used to indicate the non-ionic lipid

t ocopherol, often known as vitam n E, and/or any 35suitable salts
and/ or anal oguem atﬂ%e{tﬂﬁhrﬂle‘ilasﬁeaﬂlhep@mt pgeion piovidedthe hibosfea provisabsityg
t he phase- behaw&&}r ﬁfack of toxicity, and phase change upon exposure
to aqueous - § whi ch characterise the conpositions of the
present iA%enti®dn. m&astman@@r@b@awlhpxdgeqlféwopcgphweb formliquid

crystalline pha‘ge staﬂgggt%gﬁh@%@lpwre conpound in water. The nost
preferred of thé toco herol itself
structure bel ow: Evﬁéigfﬁftlc’{/‘e 8?591?381@? aaﬁﬁeiﬁf%%?’?g%‘%"élgi‘% %U?r%h% SPyensm
a 5Snat ural sourwberemlaeleestrmg/bxbm:tlae sgeat is dissdpeskaridispersed in dre-lowaspeséiyol
"contami nant h Ehﬁthmﬂahufg&ﬁrel%?a L f;ohﬁhl@ﬁﬁn st kd Mk s&sﬁﬁned

ase- a C

advant a eous viqur._or, la Xi C T
g administration of said active agent, wherecl)u sal prg fonn%f) uon 1s c\{tpab?e of




HO Tocopher ol In a further advantageous enbodi ment of the

i nvention, conmponent a) consists 1l5essentially of toc,opherols, in
parti cul arywhossphesel as shown above. A preferred combigatégedfor217
constituents for conponent a) is a mxture of at |east one DAG (e.qg.
GO wth at | east one tocopherol. Such m xtures include 2:98 to 98:2
by wei ght tocopherol: GO, e.g.10:90 to-80: 10 tocopherol : GO and
especially 2020:80 to 80:20 of these conpounds. Simlar m xtures of
t ocopherol with other DAGs are al so suitable. Conponent "b" in the
present inventi@hming atleadt 88 H @@aaraamwbmisfe gh@turd\eponl dohta@afaneheds
t hi s conmponent @o rises a po?ar ead group and at | east one non-
25pol ar tail gr Up. The difference between conponents a and b lies
principally in the polar group. The non-polar portions may thus

sui tably be derAygs@dm@m, a8erfP W vREISHS nBueOis B ePRNABH: AheahQlwhich
consi dered above for I

conponent a. It typically be.the case that
the phosphdl i pi#Baipe A BACEIRSIERRA y&t%ﬂlﬁ?%ﬁ%%ﬂ%@@%ﬁeﬁ&
nore consti t uentsanebf 4 ftusdaedsypinpemid meajle haangenae. Tbin-npylbaindiwitel for

Where nore 30th - . i .
sanme or differ e%{imﬁ}%ﬁb fe??ﬂggﬁgigg%lﬁ%%égﬁﬁgfg?t‘i‘ﬁh%ggﬁ S%g@%@ﬁ? %J%Ie
phosphat i dyl chodwser 2 gh essebagede by crand Ipsssuie | Ingrsgisnily ayggedi ne and
phosphat i dyl i noghBdaimeniaBrd loRrBisitedixnge fraptralmshtre iphblasf fd86hg | n

f
f nbodi ] ) WD, 2005/ 1178 [ GB2005/.002217
e hudd onanan gt ppranfty REME Herhbn moriap Richint § 048 e (FFR0 BheDfs
and nost pr ef erahdrpreferrddesmtiod BOSsPEsimd etinel dsfinitay ofoswitakle viscosity

essentially of BEpeiBEndaRe RN cbRIybFRPFdfoRPula®QRat BRY Be $pithyledBbidg bhan
any diacyl lipid portjon, my be derlvegef.rom.a nat ur.al” sourc

; e.
Sui t abl e sour ce%on@FeSB‘ﬁngWBP%/BﬁeE%mF‘?‘?c?P{?ﬂ fRusingonyeriignag] spigy Gitipment.
brain, liver (eAdgypitabrangedf smiteblplmeoisiisowouldde; focéxaiphey0.3 oy HEmPBch
sour ces pr ovi RNeoq ituents of conponent b, which
may corrp??ée an‘%}kfréhpdktur 80189 pEo%%%gﬁ?'pi ds. 10Si nce the
pre-fornulations of the invention are to be adm nistered to a subject
for the controllag Heeh Baepred &at Byithaatidiiien efyenll amotnts 8f owefiebstyl selvehat

t he conponents a.apnd,b,,are hioco i . IS 4.4 S
preferable to u‘?é{l&}?%?d l&%‘%‘ry aé{;ﬂm ‘ﬁllan_ ?gg&gh%l'%ﬁ%@% IP{lugicddsAS
rather than noniodigetpd inHigere 2, fobersopiad the addition efisiny % celyentsn teduachi s
i's tocophepol ., ASeadiBs L0 RerandRANon A 109PKEN R (REviOETsiy GRR ®doplfold.
chain, this is 15n0t a hllfzag] I |§Ld in the .co&v?nt&on sense. .. The
nature of tocopB&rGir ey 1 DG P DI BEE EREPAP ‘YT REVROEH Hht 1 y
makes it hi ghl yinporthsithat a solvéitof apppepriatelsl lowyiscosityiagd fuitablegolaptxbarost
pref erabl e that I R hasrnlsk R fhefiR@AENtSs a and b
are naturally o%ﬂté%ﬁ%dhgh%sv\ﬁet g? t hey askgbsgéﬁavheed frgﬂr%i a natural
source or are 20of synthetic origin). Naturally occurring lipids tend
to cause bgsserpatigililypreferrédéxamplenos low vdsedsityatieturasrnrd moletuliraontidys of
the subject. Not .only.is thi o] - | A
may i ncrease thaéld oéés:égo %gﬁéslgsnéeﬁ%fé? s ]?%éﬂd?{erg%%h ?sr?g %é%%?“@%&gééﬁtﬁb%%ﬁs .
especial ly for xpm‘lempléamha@@ﬁuﬁ%;on@ﬁ%@bshp@whwhgr@ﬁ@%@@ raguept y
is recruited toabRehaIdnE-Rink blet &Mk IRjuideoryskdllineShbst. Indids Beuid trys@iline

however, be 25desirabl.e to incl.ude orti f a o

non- nat ural | y- o@@ﬁ?r?’*’l‘@h ﬁeﬁeaer?lrydlggﬂﬁgﬁnggﬁaﬁlﬁe&/a BerOft%?Welrmlsgosﬁrly ght

be, for esanpl eObviotsts, nextutes pf b3 phase aid moleewias splution anidpripaiticley polubphase
are j oi ned by a&aﬁr@@& inBAREk fdlchfir sbh@bn 8ot Blbre codpBnents are also suitable.

non- nat ural | yocc g l1plds y,. pe used, for exanple, to_ alter the

rate of degradafhedr? S‘iﬁéhersé’s'igﬁfq Ay SHeH B Mg%sﬁrgp BHCrRSPSIOn- fost

greater or | essgefesed Lo visdogitpminterkenge abideulaysoBlions L3 pbadesl andmixtures

mechani snms presgnt at: .t [ f [V I t_hpy Il

proporti on3s5 f al fe'fﬁ‘_’frjijﬁ?‘? ?163 aé‘”’?%% reg?&%dhg{cgggﬁ;glﬁf %eﬁsgﬁ?lile?r%z% 8 af
escriped delow,




- 14- Two particularly preferred conbinati ons of conponents a and b
are GO with PC and tocopherol with PC, especially in the region

30- 90w % G hegepfigrol , 10-60 wt % PC and 1-30% sol ventpdmmgd,@hily
et hanol , NM? and/ or |spropanol) 5In addition to anphiphili

corrponents a and b, the pre-formulations of the invention may al so
contai n additional anphiphilic conponen®s at relatively |ow |evels.

I n one enbodi nent of the invention, the pre-fornulation contains up
to 10% (by weight of conponents a and b) of a charged anphiphile,
particul arly anTkepresehtinaenion pruvides s peHoasulaiohabmprisicg chmpenedted,bedand
fatty acids foratﬁéysé%rw&dgﬁ %gg@'ayﬂﬁl&ee%%ﬁy GRRE e cSns.l&eQe?o@%)a{vantages

lauric, nyris earic

elaidic, Iinol e@fd?he pqerf@:rnamt@ns afrthe | mvermnes ﬂlb@ﬁ@ﬁw@n&wa ang grivasee
acids, or the cRmeERaM: ﬂz@le&hr%@bﬁb@porﬁbﬁf &h partieuldrait isypoaﬂbldm @’éﬁn‘e and

| mt t d t d.
"t s part Poul diEyrEnagE s bR R et R e it il BoppfioRSh
conbi nati on w tphoaplmtplddnméutrﬁé;ﬁ'ﬂacﬂlehm@m% tepgplerol teanevdsareiguslyThe

combi nati on of @cﬁle%mewﬁﬁo&%shhgbgaseg@aﬁns@m%}mga&@;ﬁamgﬁlghﬁlsle@dm@f@d
ue

to provide a sustained relea arti.cul ar,

maypl nVIpart beu%‘%}effg@‘r‘iéﬁ“@azﬁﬂwﬁf @8?5%5??0 ’i)@aldjuﬁ%g "r%%
degradative enzfyomsS:9srrigheny toi93: v iRreferrmipasnvendd gentraliy be frem 90:10 to 20:30
pre-for mul up! ' Oneﬁnrc]i%orta gﬁe;érgn}g{fﬁbﬁl% 1550 3678400 pRAHA IR PEnRRF RN C
sol vent . |nce

ation is to genera epot conpos] ti.on
fol | owi ng adni rm@nrtlam there fsea geater ProRoginn of GpBpPneHl Hat CWROHGI&& aftdbus
fluid, it is d%bﬁﬁ@hﬁra’tlbaﬂ) it bdisw S0150.ad. 4BE2 t0l:e8, abdferatile, 40068 ts ubjoect
and be capabl e of, m xin i _ AREOUS fluid, and/or diffusing or
di ssol vi ng out ad‘fir? 5P eg%ﬁl%?iggg ron‘into the aqueous fluid.
Sol vents having at | east noderate water solubility are thus
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solvent and the effect of the nolecular interactions between sol vent
and |ipid conposition. One observation of the present inventors is
that the oxwagsyGa3$ai ni ng solvents of | ow viscosity dqﬁﬁﬁégﬂQmﬁgheln
have hi ghly advant ageous and unexpected nol ecul ar interactions wth
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iolvent. - 16- The viscosity of the "low viscosity" sol vent
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car bons, pr ef ertéBesyhgminigug Wb%ﬁfsf}?lvafﬂéﬂﬁirbéﬁéqdr(éﬂ UR’E\PiS%d@I Weighitod e

nmore oxygens ar@niposisen tpraers@zwg i stwa by ure@ﬁﬂaddQndrs w@absphw 5% By
water wt ﬁ}oa | ar car

bR R P R T L L L U s
around 1:1 to 6d831redpreferably 2:1 to 4:1. Wiere a solvent with a
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combi nation wi t\?{hareﬁheecroawp@aogsoq o fre famalpted Eon'Pﬂﬁ? erﬂggefwl
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30 Drug agents that may be delivered by the present invention include
drugs which act on cells and receptors, peripheral nerves, adrenergic
recept or s,wehedsiiies@i C receptors, the skeletal nuscles PdTV@B2003/002217
cardi ovascul ar system snooth nuscles, the blood circul ation system
endocrine and hornone system blood circulatory system 35synoptic
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pepti des, opioid peptides, oxytocins, vasopressins and their related
pepti des, parathyroid hornone and its fragnents, protein |Icinases and
t heir rel ayg8doRapissgles, somatostatins and their rel at eddaapdoean217
substance P and its related peptides, 15transformng growh factors
(TGF) and their related peptides, tunor necrosis factor fragnents,
toxi ns and toxoi ds and functional peptils such as anticancer

pepti des including angi ostatins, antihypertension peptides,
anti-blood clotting peptides, and antim crobial peptides; selected
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oxytocin, interferon-beta and -gamma, interleukins 4, 5, 7 and 8 and

other pepti des Rﬁ:\{é cfé&r Bl 864 Steéoﬁaét&?éﬁ&hﬂ}f ﬁ%g}éﬁn Qﬂanl rt'EHeeon‘a ths\f one

above pH 8. as vent

conposi tion of P& @rw@m)o’ﬁthaéﬂ@ﬂ@nem@n hegph Sueh gHzgEes “EFﬂUdQQTﬁ%(?SZ
phgse | nfl udi ngbylReighaseophsrof: GDm?gggD@U tENPUBIEhEDL: @@@@ﬂ%sﬁidcﬁﬂ?s |
and a po act uded . i 0s Par. ularly
sui tabl e %(E))I ar %dé?o %%ar%)e BS??C%?R?H%(] :a&b]{ll?a& %ﬁge #%9 roégt“#]

ol i go 10nucl eot Paé&ss arealed %ﬁﬂﬂ@ wat er sol ubl e actives, including t hose
| i sted above. O particular interest |n thls aspect are the peptide

octreotide and gt her SORR tostatin rel des tei erons al pha
and bet a. gl ucagUREIeRE bou o dtsc nyas s Rt epereliies A,

agoni st, abarel mmpmdlt(at thésrco@gpnﬁéﬂt antpxgeﬁm pitlar headgrenf mdcanlemtphanamd
beta, zol ggdron% t@iE aﬁﬁgﬁf?@x%ﬁce%@ﬁve%&ﬁﬁéﬁbﬁp cip@iFlin the

pol ar 15aciive i ne uco teror
chl or hexi di ne dP Vcﬁf?}%F W arR"B’é’Pﬂnéh ?S‘H@Wﬁ E%Veé e fil¥sent

i nventi on when ats@darbmespﬂﬂﬂmpzltdhbls\mﬁd’\ddwd%evdfof cqmgoherie. amlil\tﬁncally
agents is that

one preferred e%ﬁég%gqa?&[ %EO%HSIS@%M@/%\% ion Ofl ﬁé oﬁ@;g uéggﬂe ot
precursor and p@e¥eicenstisemis of thieprmeposerhmaiteyvimeasngelsEmpisty Whe remre

conpri si ngoat | @asbnOia- mgt&@ i{ frednt BEeinROBY theQbmP bPdiGkRNACt | VE
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phosphatidylethanolamine, phosphatidylserine and phosphatidylinositol. Most
preferred is phosphatidylcholine (PC). In a preferred embodiment, component b)



adverse effects of a | arge dose at the begi nning of treatnent and so
this will W 2005/117830PCT/ GB20051002217 - 21- generally be the
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\% i E j eﬁt i ?n whicdontiets o hidleass §04s REy @reforably 4t mzlstda%ﬁ’caﬁ)d m@%bmﬁerw&? at

ich the for as by needl e,
cat heter or ngﬁ%@%??ﬁg§§ﬁ%ﬁ@iﬁgﬁ%?@gyﬁﬂm%gﬁg ra?ﬁ#gspeC|ally sub
cut aneous) depot precursors, preferred active agents are those

sui tabl e for sypieiNospmadpidpbiioh aetvb@motersﬁltm thgn adit dlﬁxgpﬁﬁﬂ ipattidn, may be

| udi cl
Snagesi o nol Gy B BHIHEAP IS AR 1oL oo At iooh SRy BifaogYe RebeE
hydr onor phone, (et bradio),eraiodiven@enkovine ewbie it epuress prolidieg soybean. Such

acet an nophen) 1s0m%€3119§y RYGR oaéoﬂlﬁ&eea{sﬁ%ms BARISELR D, %ﬁk@%%&ﬂsmse
i ndomet hansi ne, sulinda thin, salysylic acids such

sal i syl am de, cﬁnﬁ’llli‘}ﬁfuéea?f)l’ho@&;ﬁp”éﬁ' Cox2 i nhi bitors (such as
cel ecoxi b, rofecwdb, val decoxib) anticancer agents (|nclud|ng

octreotidgy, |ange tthgﬁre dfgf-bﬁuﬂétﬁlblr;] thh%iﬁ%@fo'ﬁ'a}é(}o bQQ&?&E e'réfa tp & subject for

trlptorelln avore I'n

i nterferon 20altht gpntﬁOH@@feteémf ap astiye agentHbis @eeﬁrabl%ﬂhpwhe COIMRABERH 2 and b

g' pha, bgt? dedré ch@ﬂﬁhuﬂ&c ITh thasxegard, itAR ﬂeﬁabﬁléll@hlséliior(ef(mhﬂe d1acy1 11p1ds
ronperidol, ris nzapi ne one, pal,

o1 pot azi ne’ andiB aerBRanA e B BRI porRERo) SRRt o BRAE S Bon

i nstance ti agalthisés tooggheeolees desoribegabeyse A thopglohaviigslyl one alkybelim s is

oo T oxyprogests pagse JB LR LQLALARRSTIRAAINe Rocopherol asawell Ly

hor none), and dP](r?WF‘?‘ii qsaeepe,lrvyax(np? ‘fl’g‘{eﬁﬁ\%ﬁﬁk %@ﬁ V“ é@ F@

stinmulating factor) In an alternative embodi ment, the formulations of

the present in I i,ve
agent is sl ow ﬁ gg‘;;ggbéﬂgﬁé & B?eﬁgl;t}fﬁ{rt?ﬁgl 1&s %ﬂgg&gﬁdgﬂﬁ ofc I‘H R
i mportant in tHAng @ﬁ%@ﬂrﬁmccﬁms (whethesthey pes drrivest & A B W@rce or are

i nvent i onzand/ oif siditBetid digh). Nammu bbamengim@sttemﬁpmewsmsmbmmﬁ

t heref rom shoul.d ref er abI eacﬁo (%1%%?%%&%%%#& %\R;t% Yb‘ﬁ&g rol he

conpositions sh‘Bﬁ ace t and/ or
upon whi ch thewom@mmbé@foaﬁprsdpmt hetdt mpningtieang|tes rﬁ%@h@pﬁn@ee thﬂ/ﬁ@ﬁltlﬁflﬁl s

surface is subj &?&t Joﬁlp@s&b@\éspe&a for@ireﬁtbﬁl’dé&r‘@rbﬁﬂc@'lesé ﬁﬂﬁhﬂh@bysthﬁn 35i s

particularly pref.e | 1ine d

conposi tions f GFHEY @ﬁ%‘?lgﬁﬁ%%ﬁ%‘r“@w o1 §ils ﬁWtCFFeﬁ\Et“:éaly hqwygver, be
exanpl e, a5 smaldesivablafovenddidechgpadion oﬂ@n@@ﬁﬁﬁfhﬂl}?’&eaﬁﬁ:ﬂy 1B OB MPOReEhts/a -

22- precursor gxrogg Q‘R@lrﬁ1§lﬂb%c}‘o@ex§ﬂ ?éaﬁ“&ﬁ:?ﬂ%f@ﬁwﬂﬁh%&%%&héﬁl%

flow of five hun time |tstg ter per m nut
mi nut es.  AFt er SXPRIS 25 IOHORER A etheroBL TGS 1HeR ahesichn SHR o aR
bi oadhesi ve if dcels:ﬁng tigids Eﬁ%)é)ﬁseﬂhértblaﬁ@tet toatiepte fite dfalsgrh@eemloﬁﬁie

Pr ef bly thi | t I
51000 ¢imes. and OV dsPeresRBrlbaty BEEY 08 o6l Mkitey ORIy
conpositi8f is |bmé@pvpa@pclammﬁpmméatft@smeuof/ectweagem eleatea i iihoygh all
m nut ets Al t h?Ltg M&sﬁﬂﬂwﬁ&h%s@b@of@%&seﬁ?ﬁ%ﬁﬁbrﬁ, eegallgf atlldagt 50% of
resent inventi e rm
2 liquid cryst aqaf?]i‘ %%B?ﬂ?gimss? ?’ﬁgavt‘?ﬁ %FP?‘M?@C i gf}@amﬂgﬁ(}sgﬁ
wi t h whi ch t heybeart tasidiilamideniy tsopto abstentialydP0%at er may al so be

absorbed fromthe surrounding air. In particular, where a thin |ayer
of high surface area is fornmed then the affinity of the conposition




15contai ni ng sone noisture in this enbodi ment. Non-parenteral depot
conpositions will typically be generated by applying the
pre-formulgbi-geta@hcal |y to a body surface or to a natggmadpRs/002217
artificially generated body cavity and/or to the surface of an
inplant. This application may be by direct 20application of |iquid
such as by spraying, dipping, rinsing;lépplication froma pad or ball
roller, intra-cavity injection (e.g to an open cavity with or w thout
the use of a needle), painting, dropping (especially into the eyes)

and simlar netiedsart wﬁiakal @M&ﬁ@f&mﬁtmu@srw&mﬁbmeﬁtsaaﬁ@s@fe GDORLNPC

o e or mut at ﬁﬁ'cﬂ eroéw@?ﬁi%%v‘s%la e dferebi0% SR B RR O Resabefy) 10590
t he 25conposi t inthd Gind ha%nelvent (wpecialyretipaeleNMEY aid/od époipsnothy
however, be used to adm nister systemc agents e.g. transnucosally or
RGN AR A R AR g
contact with thaylal:sdycomnmadbmdyal p@aphiphitic tompahents @0elaiiveg [oulehelasin one

i npl ants, cat h?:hﬁ&ﬁm% Cof én'ﬁUlg ﬂ?efeprg Ee | Gufiof c&nalﬁ’ygﬂoﬁl@%y‘afe ght of

spraying with the pre orrrualo nventi on orm a
robust |ayer tBOTRRANGBE arand b) oy baged pmpliphile pardearlyan anjonicamphiphile v e
acti vesI arle pagﬁdhcag b_a?a&yyaomlmadnéﬁa&ﬁa@dmmﬁtwp%&ﬁﬁdé tapsic, caprylic,
particular]y suita i

t opi cal a]I oadh &Y faﬁ%%&wgéﬁglg}l Bﬁgaﬁ%g %&&%%esgeeah O?ér%\fei%ldlwmlew

i ncl ude skin cbmismpm@hldon@sbehemgﬂimcq@raéwaﬁ theeogpaponging alephodmy

cause i ncl udi ngLRPERG acRiS bRAEIRMINE sRAG, Sldidanadmeicld 218 paﬁﬁzhliﬂ Rkic
FHAMR SIS MR e
condi tions forwithe cb.uastgepemnddhmjweagmt (sa¢ balos Uitle cambinatidnesfiap lanionic
fungal Tnfsect’ ops ol o LliGodieid et BRed B @}yﬁﬁw Qited 10asPel; ffdh 3} -

Topi cal -type b| eS| ve ation e use n ster
systenic acti anfﬂ glat @lyee This deéé‘?g%‘i’ﬂe tob‘%fFetaFeéiLHf%FF‘Pt&Pnlﬁ’gﬂ?lPFﬂlde om
adsor ption, or gledepfaditbdensmhes preséi @i @bo.r out es. Travel sickness
medication is a preferred exanple, as is ni cotlne (e.g. in

anti - snoki ng ai ds). V\here context permts, "topical application” as
referred to hefempopant | ﬁ@wﬁw@tla@aﬁ@ inysptierely ap @fygen containing

10par ent ejpal | yoteanid seResl Kinke HRPrOMAGIalidiFis E%ﬁeraﬁ%rdeg&%h@bsmon

infections are rticul ar sutalef

conposi t1ons. o iemAsARetR e Stof Pt P LT G uid it
conposi tions f desirableshat Hys spdventlkdnkerible) to thecsubjest and be exphble ofinixingywith
apply or are gg{eé (E)[ obgﬂhmegﬂ(ﬂﬁtdﬂﬁmgm&smﬁh ¥htdetns ﬁr'@%l‘mulatmn into the

15peri odont al t t
"R ot hTISEH SN ARG eI M AP HE QS PR

is releasd. This chip is difficult to insert and does not formto

match the shapg, ARdrfl WiioR ébgveaf 5 s&&%&t@lrelﬁt?@e?}e%mﬁpadﬁﬁﬂh ipfgket s

of infection may Temain tnt

CONpOsi ti ons OFORPRSILONESBMBFISING ¢ antt b b, belgvn? et morepefibis belays 1 9%,
20pr e](‘jor rru: ati pRe aGa: eb@ccﬂﬁﬁt&dﬁct@ﬂﬂoﬂﬂ?@lﬂe&’oﬂ' Migdehésoritidre. Al éescribed |
peri odont a ce a nf orm ex t hat n
fill the avai Ig?ff’él @“Sfi@%‘m 3411%%:??? BT NS F % EOXB%@"I?I% ) @%%9\% er
to form &0 obustdeggeif nwgnmﬂemsvm@sﬁsomthetsolva@fcfmp@m@@ﬂmm ﬁmsf &at t he
mouth. The onl ¥od§ Yiﬂmﬁi Eydlﬁ’ﬁb?l (ﬁ‘m BIRE cHtaiSids ho Qd]vén'ﬂ,lo?‘éﬁm@uﬁable solvent
periodontal tre "E’i? ed 0 %%irsmns f?}{’,reqﬂip"él vegé% Q{lg
viscosity 25whf a\?\é"ra@r TRFIIR e SPRFLa e\ ORI ulj&EE"

undesi rabl e phase separation. Al of these drawbacks are now

addressed in “i*g ﬁ&i@g@%& L RB1eIbr b & RIERD g ufbmafat R8s Qﬁv?e‘ﬁf debd
herein. Hi ghl % e actives for er| odont adm ni stra ?ql ar e
35 from alcohols, ketones, esters (mc uding 1actone , ethers, amides and sulphoxides.

Examples of suitable alcohols include ethanol, isopropanol and glycerol formal.
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30anal gesic, anti inflammtory, anti bacterial, anti fungal or
conbi nati on thereof. Conposition provides sustained effect at

intraoral WyGHEAL7dsh particul ar damaged, sensitised, |ng@GERRANIEAS
e.g. in patients suffering fromoral nucositis (|nduced by e.qg.

cheno- and radiotherapy). In particular for treatnent of oral
mucositis. 35ii.tramdol (anal gesic).-P-ovides a conposition with
sustai ned system c anal gesic effect. - 26- chl orhexidine gluconate
(anti bacterial) for treatnent of periodontal and topical infections.
Particularly for long acting effect in periodontal pocket.
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A further advantage of the present pre-formulations is that a higher level of
bioactive agent may be incorporated into the system. In particular, by appropriate
25 choice of components a-c {especially c), high levels of active agent may be
dissolved or suspended in the pre-formulations. Generally, the lipid components in
the absence of water are relatively poorly solubilising but in the presence of water
form phases too viscous to administer easily. Higher proportions of bioactive agent
may be included by use of appropriate solvents as component ¢ and this level will
30 either dissolve in the depot composition as it forms i situ or may form microdrops
or microcrystals which will gradually dissolve and release active agent. A suitable
choice of solvent will be possible by routine experimentation within the guidelines

presented herein.

35 The pre-formulations of the present invention typically do not contain significant
amounts of water. Since it is essentially impossible to remove every trace of water
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20easily for any particular conbination by sinple dilution of the
conposition with aqueous solvent and study of the resulting phase

st ruct ur eswByoédng7¢3t.hods described herein. In a highl ya0vaiba@eays
enbodi ment, the conpositions of the invention may form 25an 12 phase,
or a m xed phase including 12 phase upon contact with water. The 12
phase is a reversed cubic liquid crysta$ i ne phase having
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in the controlled rel ease of active agents and especially in
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presented in Tabla@ichiar advantag@8f the preé¥at Favéntion when used in combination with
protein / peptide active agents is that aggregation of the active agent is suppressed.

20 In one preferred embodiment, the present invention thus provides a depot precursor
and particularly a depot composition as described herein comprising at least one
peptide (e.g. antibody) or protein active agent wherein no more than 5% of the
active agent is in aggregated form. Preferably no more than 3% is aggregated and
most preferably no more than 2% (especially less than 2%) is in aggregated form.

25 This stabilisation of non-aggregated protein is highly advantageous from the point of
view of high effectiveness, low side effects and predictable absorption profile.
Furthermore, it is increasingly expected that protein / peptide therapeutics will have
low levels of protein aggregation in order to secure regulatory approval.

30 The amount of bioactive agent to be formulated with the pre -formulations of the
present invention will depend upon. the functional dose and the period during which
the depot composition formed upon administration is to provide sustained release.
Typically, the dose formulated for a particular agent will be around the equivalent of
the normal daily dose multiplied by the number of days the formulation is to provide

35 release. Evidently this amount will need to be tailored to take into account any
adverse effects of a large dose at the beginning of treatment and so this will
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generalily be the maximum dose used. The precise amount suitable in any case will
readily be determined by suitable experimentation.

In one embodiment, the pre-formulations of the present invention will generally be
administered parenterally. This administration will generally not be an intra-
vascular method but will preferably be subcutaneous intracavitary or intramuscular.
Typically the administration will be by injection, which term is used herein to
indicate any method in which the formulation is passed through the skin, such as by
needle, catheter or needle-less injector.

In parenteral (especially sub cutaneous) depot precursors, preferred active agents are
those suitable for systemic administration including antibacterials (including
amicacin, monocycline anddoxycycline), local and systemic anagesics (including
bupivacain, tramadol, fentanyl, morphine, hydromorphone, methadone, oxycodone,
codeine, asperine, acetaminophen), NSAIDS (such as ibuprofene, naproxene,
keteprofene, indomethansine, sulindac, tolmethin, salysylic acids such as
salisylamide, diflunisal), Cox1 or Cox2 inhibitors (such as celecoxib, rofecoxib,
valdecoxib) anticancer agents (including octreotide, lanreotide, buserelin, luprorelin,
goserelin, triptorelin, avorelin, deslorein, abarelix, degarelix, fulvestrant, interferon
alpha, interferon beta, darbepoetin alpha, epoetin alpha, beta, delta, and paclitaxel),
antipsychotics (like bromperidol, risperidone, olanzapine, iloperidone, paliperadone,

* pipotiazine and zuclopenthixol), antivirals, anticonvulsants (for instance tiagabine

topiramate or gabapentin) or nicotine, hormones (such as testosterone, and
testosterone undecanoate, medroxyprogesterone, estradiol} growth hormones (like
human growth hormone), and growth factors (like granulocyte macrophage colony-
stimulating factor)

Tn an alternative embodiment, the formulations of the present invention may form
non-parenteral depots where the active agent is slowly released at a body surface. It
is especially important in this embodiment that the pre-formulations of the invention
and/or the liquid crystalline depot compositions formed therefrom should preferably
be bioadhesive. That is to say that the compositions should coat the surface to
which they are applied and/or upon which they form as appropriate and should
remain even when this surface is subject to a flow of air or liquid and/or rubbing. It
is particularly preferable that the liquid crystalline depot compositions formed
should be stable to rinsing with water. For example, a small volume of depot
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viscosity of the pre-formulation be as low as possible and is thus highly suited to the
25 compositions of the invention. Non-parenteral depots may, however, be used to

administer systemic agents e.g. transmucosally or transdermally.

Non-parenteral depots may also be used for application to surfaces, particularly of
implants and materials which will be in contact with the body or a body part or fluid.

30 Devices such as implants, catheters etc. may thus be treated e.g. by dipping or
spraying with the preformulations of the invention, which will form a robust layer to
reduce the introduction of infection. Anti-infective actives are particularly suited to
this aspect.

35 Conditions particularly suitable for causative or symptomatic treatment by topical
bioadhesive depot compositions of the present invention include skin conditions
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(such as soreness resulting from any cause including chapping, scratching and skin
conditions including eczema and herpes) eye conditions, genital soreness (including
that due to genital infection such as genital herpes), infections and conditions for the
finger and/or toe nails (such as bacterial or fungal infections of the nails such as
onychomycosis or poronychia). Topical-type bioadhesive formulations may also be
used to administer systemic active agents (e.g. medication), particularly by skin
adsorption, oral, transdermal or rectal routes. Travel sickness medication is a
preferred example, as is nicotine (e.g. in anti-smoking aids). Where context permits,
"topical application" as referred to herein includes systemic agents applied non-
parenterally to a spegific region of the body.

Periodontal infections are particularly suitable for treatment by the compositions of
the present invention. In particular, known compositions for treating periodontal
infection are difficult to apply or are generally ineffective. The most widely used
periodontal depot composition comprises insertion of a collagen "chip" into the
periodontal space, from which an anti-infective agent is released. This chip is
difficult to insert and does not form to match the shape and volume of the
periodontal space, so that pockets of infection may remain untreated. In contrast to
this, the compositions of the present invention, applied as a low viscosity
preformulation, can be easily and quickly injected into the periodontal space and
will flow to conform exactly to that space and fill the available volume. The
compositions then quickly absorb water to form a robust gel which is resistant to
aqueous conditions of the mouth. The only known previous attempt at such an
injectible periodontal treatment relied on dispersions of relatively high viscosity
which were difficult to apply and were subject to undesirable phase separation. All
of these drawbacks are now addressed in the compositions of the present invention
as described herein. Highly suitable actives for periodontal administration are
antiinfectives, especially benzydamine, tramadol and chlorhexidine.

Non-parenteral depot compositions are also of significant benefit in combination
with non-pharmaceutical active agents, such as cosmetic actives, fragrances,
essential oils etc. Such non-pharmaceutical depots will maintain the important
aspects of bioadhesion and sustained release to provide prolonged cosmetic effects,
but may easily be applied by spraying or wiping. This additionally applies to agents
which have both cosmetic and medical (especially prophylactic) benefits such as
sun-protective agents. Since the topical depot compositions provide robust, water



- 35- Exanple 5 Sterile filtration of fornulations with reduced
viscosity To | ower the viscosity with various solvents is sonetines
necessary g 29659!1%8360 obtain an injectable fornulation ﬁ'i;[x% RodfAb! e
to adm nistrate the systemw th a 5regular syringe (see P ?
Anot her inportant effect fromthe viscosity- |owering sol vent is that
the fornmulations can be sterile filtrated. Fornmulations Eto Tin
Exanple 4 were studied in a sterile filtration test by using a
0.221.imfilter (before addition of the active substance).
fFor IanLIat i ons Eﬁéﬁté‘ﬂt%@ﬁ‘@ﬁkﬂﬁ&ﬁ@ﬁ%&lﬁb&hk%l@i lelvelabegttiveythe ?fel'éblliaalla'll?n I
ail ed since the viscosit n, asept | nu ur i
procedure was FH’@%"?&?%’F éunﬁ ?Pé&né %}pb[]oﬁ IDTCS?IR{??@@} %ﬁhn%? %ilgét
-vivo rel ease stautiVa UdinaddpotVembaerbiagiand/sr ssatiwringagendsy phyiculacly Where
adm ni stered Feimubahd QF}ﬁotgctIoﬁ lé desﬂa@amelcsmfoom&% M%éﬂomlgmyw Vo

d | t t t trated

SUbout ancots! y PIRSRBBIPIE i EBost OO HE] RS ey i AYEng ST P68 x
30mm) and the dpsgpositiosd S themvadion bongdinikg sdxdbing ugingssiich Fsheoer ek eas elso
profile was moni ﬁ&ﬁkaﬂl@%&o&ﬁfng%ﬂd @Blseém%ad¥ﬁllcaﬁgﬁaﬁegx@gﬁ%?@wnﬁ%hf&

in 20t he rat pl s-an
i mmunoassay usith W@Gﬂhﬂ%@‘é’i igflamed ordamagedsiug by forexample ‘@éélﬁﬁ\bé’n%l%"f
results (n=4). abrapighe triglyceride vehicle based on sesane oil was
sel ected qu] a lipid reference system 25 Exanple 7 In vivo rel ease
study in e initial phase Formul ations F and G as in Exanple 6
were used in avhciive ggents particglprly auitedtio pesspagerderaldomotopisele deriohat e t he

initial "burst zgf{@Gkation, FHREA donrisA 1Aae(dta8audc51 ﬁ@@leaﬁlﬁhﬂrhﬁtdd@ﬂas of
the investigated far Iatlons has

1 36-
Exanpl e 8: Prefa#ltidshivey rtssone H?eeaé]dﬁ%c '?na@ ‘-?‘lfl ‘We[’ h vari ous
sol vent s. chlepenyhienigoloti closany Gegtacyichine, tﬁ‘rbma@lef wbrantyain fsidatedodite,

nature angs conggnh kel fRfianeind BusHRSARANER 165hE A8 sARlHEAL) rHRYenb e

pr ef er abl €.

—_—D

of acne rosacea - adult acne or some vaginal infections), antiviral, including

acyclovir, anti infectives such as bibrocathol, ciprofloxacin, levofloxacin, local

analgesics such as benzydamine, lidocaine, prilocaine, xylocaine, bupivacaine,
analgesics such as tramadol, fentanyl, morphine, hydromorphone, methadone,

20 oxycodone, codeine, asperine, acetaminophen, NSAIDS such as ibuprofen,
flurbiprofen, naproxene, ketoprofen, fenoprofen, diclofenac, etodalac, diflunisal,
oxaproxin, piroxicam, piroxicam, indomethansine, sulindac, tolmethin, salysylic
acids such as salisylamide and diflunisal, Cox1 or Cox2 inhibitors such as celecoxib,
rofecoxib or valdecoxib, corticostercids, anticancer and immuno stimulating agents

25 (for instance ,metylaminolevulinat hydrocloride, interferon alpha and beta),
anticonvulsants (for instance tiagabine topiramate or gabapentin), hormones (such as
testosterone, and testosterone undecanoate, medroxyprogesterone, estradiol) growth
hormones (like human growth hormone), and growth factors (like granulocyte
macrophage colony-stimulating factor), immuno suppressants (cyclosporine,

30 “sirolimus, tacrolimus), nicotine and antivirals (e.g. acyclovir).

Some specific actives found by the inventors to form highly effective depots of the
present invention include the following:

35 For long acting injectable depot products of hydrophilic active agents;



Depot ”pr ecursor formulations (PC GDQ sol vent (36/54/10)) Wer e
prepared by with variqus solvents; NN\W PG PE&O00, glycerol/EtOH

(90/10) bwybheosngigaed of Exanple 1. Al depot precursorp §/dob QRS
wer e honmogeneous one phase 10solutions with a viscosity that enabl ed
injection through a syringe (23G - i.e. 23 gauge needle; 0.6nm X

30m). After injecting fornulation pre@rsors into excess water a
liquid crystalline phase in the formof a high viscous nonolith
rapidly formed with NI P and PG containing precursors. The liquid
crystalline phase hagtractide\eries samdostatin anelopwes sich2) [airédidt frereaiiehh
PEG400, gl ycerol /Et ‘%&]ﬂ Al | fd | idisficatiaon
process was mnuch sl g)\l{‘/eéa?cgh I n‘?]? ﬁé‘ﬁﬁg‘@ ﬁ@ﬂu}éqaﬁl?h&r%ﬁé@%bs g{rlﬁch&neous

transformed to a sofdepeidfrsmble, sspeciadly WithdFlR0 anhBC dipvipg p epstcanddmelease
alopear alncte pr ogabltﬁ dh@itﬂoﬁ@fﬁwtdtﬁansdlﬁ\hﬁfnﬂfﬁtﬁ%ﬁéﬂhgw@s ﬂfa?ﬁmt ! EQecﬁi]!cilQ

gl ycero war ds t he, excess agueous se conpa 1at .0

L on waRd P poReEiren o BRgs BARGRw n BB Al £ Suptitig ood
cont ai ni ng human gr cwebHithsasobserved i@Hpundiarve hettpr thanlochientide frem@la@d)in
plays a critical rolgjdpRidsmie t'sH&lwém%étﬁHn@%@eg@MﬂQﬂﬁ?é%@m’ and

is involved in the production o scle profein and in t
25br eakdown of f at s PrECHEHFAPAYEREi “F%@aﬁglrﬁone adversely affects

nuner ous body processes such as lipid profile, insulin status,

physi cal rfor.manc soth A6 dudne o ' ﬁﬂﬁggﬂahi '

t ar get ed ggse ei\{/'rgr y%%%ﬁoﬁg es%lf'rrgfé}yga%%e 0. todif?g’z“?tisf’h?%g’“%@
body weight. I of h&@"%é@ﬁél%‘é‘ﬁo?uﬁ%ﬁaﬁﬂ“&E’?H?hfoﬁfﬂé‘?,l&%Cgﬁéié"lﬁhcﬁ%d
by sequentially m xiang P8O akGEHthiAdideB&RMUralEh 1 mbre LihNVE weBldOMy  GDO
T e o, ok SRR i 505k SRl
(syringe 23G 0. 6nmdgpaofarnablesapaciatly with£5DP aed PE Hiavingiagusteined release
g;ysgl i l@g Eggsg (Jdara%ﬁ%!f?ﬁlblge%an on¥B 2805/ 117830PCT/ GB2005/ 002217 -
S e SRl Sl RS GRS S el o
medi cati on agent belcomipiuwoeys daivelyansidedhdremiutic waslswpfor Shwnmimsabonz oloath.
derivatives. It is a very strong dopam ne bl ocker (antagonist); ie,

it inhibits functioning of dopami ne receptors, it .i.s practically

i nsol ubl e in wa‘f"tOéulqngéﬁ%ng lfquﬁt&Elwdsmfmf lipophiliegfamphiphtic actiyghot

formul ati go cort ai nirBgertday of risperidone was prepared by

10di ssol vi ng t/z:,]{,{e acto'iayng%piéeubstance in 0.7g of a m xture 95% in EtOH
(99.5% and 5%W in acetic acid: 0.34g PC and 0.5l g GDO were
subsequent | y dii§sol Jesipsteronenindecsenain i-on fol | owed by sol vent reduction
to remai ning 0.15g solvent (0.55g was evaporated under vacuum. The

conposition of .the final_.ho nous and cl ear depot fornul.ation with
SOmG T sper i dordehid ‘P REHTBI P e s CratereyD) afidigpfleiiety
| nj ecting26he fiovidethetaparicpwindw)sominimum eldweseekat er (syringe 23G .
0.6mMm x 30m) resulted in a nonolithic liquid crystalline phase (12
structure). |.e, the apoupt .of actiyv ubstance (59 did.not  chan
monol i th f or matioBiPBRRDISAALSS V6 GRHALEH riﬁﬂff‘emm@ae&oé{ﬂ%a ra @??@ep@@aﬁ%f &
envi ronnent . 2Qkexadqitd) ddminibirstenpat e preparati on of depot conposition
containing risperid i i idSRALA rmlgga;{”' :
could al so be g'repa(r%g'gzygénﬁng?%g{lggzggﬁg{?éntl m%ﬁ%g@g%{)@éeré 0 B%%Nl\ft:’
Et OH (99. 8% and 1o%meleesic, getbt foay, aptsbistagial Antk fugad or gerplkinglien

di ssolved in 0.79g ofihdr&f. Eoinyeditionpratitkseustsihédestfestdt GliiradraBigcdse; iand

0.54g GDO were subsequent |y dissolv W] is_solution. 0. 60 f the
sol vent m xture was P@ﬁ‘&ﬁ@ g?néa&e r?&né'ﬁg\e/%éﬁ%f%uc S?‘l%‘ﬁbfgé)ﬁ%%@ sgﬁ{a?m@ ear
depot from oral mucositis (induced by e.g. chemo- and radiotherapy). In particular
for treatment of oral mucositis.
35 ii, tramadol (analgesic). Provides a composition with sustained systemic

analgesic effect.



formul ati on precursor with 50ng risperidone

(PC/ GDQ' sol vent/risperidane (34/51/10/5)). Injecting the fornul ation
precur sor Jwihgospifass water (syringe 23G 30 0. 6nm X 3%§)/Gﬁﬁ§5M0§ﬁq
in anonolithic liquid crystalline phase (12 structure). 1.

anount of active substance (5% did not change nonolith for matl on and
phase behavi or after exposure to an am®®eus environnent.

Exanpl e 12: Tenperature stability of depot conposition containing a
sparingly 35sol uble active substance. - 38- The risperdone depot
precursor for mujiat i mh&rhﬁlﬁﬁagﬁbcﬁﬁte]@ltﬁﬂderlal) fdﬁﬁ'&tlﬁ@ﬁbﬁ?erfoﬁbmal and

stability agai nst cr t tora a

was stable at 25C f tXE’E? L+éegt%tn . %ngﬂfa{i%go Z?‘R? agﬁngr%fg ? %rpeﬂ? qn B?&S e
week. S5Exanpl e 13: Frappasdiondpresyt inglepets retassipg shipiheridine overimmirethan 1h,
benzydanmi ne. Benzyda}mfe@bl Sméte ﬁ&ﬂ'ﬁﬁtIﬁés@bfi?érab@i‘hbimimg&yapgﬁ&gasafd
IS extensnéely used a }f? op d&f |n1n tory conditl

10l g of a depot f or Atk fasm IEgoa?hl%? F%%ﬁgf Bty af&&ﬁ‘l REN4NSE e par ed
by dissolving the absérvel tobbdtimmer! sevoad. andks mie of PC/ GDQ Et OH
(36/54/10) prepared as described in Exanple 1. The depot conposition
was stable against crystallization durj n? storage at 25C for at | east
two weeks. EquilPsasrditd dntogratieaaving igh laysl ghaghive agaut eompitionsnddigh
vat er resul t ed deprea ofifegistauéesto erishin® B0dy. tHhéfornbuilsHons iccthy fdr@lof b liguid

15phase ( #8 st raldﬁltltﬂgtgr)e%i FQQESPJF‘? q%lnd W B{ﬁﬁ?et f3F a,ndolic 4 he erg?uwl%gﬁitﬁbglf

the fornmulation alns s In eex0|p|e

precursor for mWW?%H&Uld/é?@Pbﬁfb@aﬁ@@ﬁO\mﬂ! pookel egdly ldjeﬁﬁ@r ent GDO
qualities (supplied by Dani sco Dk) , TabI e 3, using the nmethod of
Exanple 1. The rso nt.aj,ned,. 36%m 409 )
end hovwe  Er onFor AR Rt il B bty spiiaed eleste prodics
i nsensi tive to foumasaltadmanistratione qual ity used, and after contact with
excess waler A iMmonokidhyRalbaidrebyilel fipf Giedhd Skl
25phase behavi our (1 Y\ﬁ%%gre Tg g .n g% quaﬁu%@ggg%h?éeéﬁo
GDO qual ity Monogl y& ’F § %SQTchrl de (%Nt) Triglyceride (%)
Al10.9 87.5 1. 6iB 4. dia9&abt (bnth aidryOprOvid& nbn-paddntbehl, hasal depot with systemic

effect giving rapid onset and sustained duration. Administered as a spray

20 For topical bioadhesive, controlied release products for ophthalmic administration;
i diclofenac (NSAID) with sustained duration. Administered as in situ phase
forming liquid
if. pilocarpine (parasymptomimetic, cholinergic agonist) for treatment of
25 glaucoma.

idi levocabastine hydrochloride, ketotifen fumarate providing liquid for eye-
dropping to give long lasting relief from allergic conjunctivitis with long
period between reapplication.

iv Pilocarpine hydrochioride for the treatment of Sjégrens syndrome.

30 v dexamethasone, (corticosteroid)
vi chloramphenicol (primarily bacteriostatic antiinfective)
vii  indomethacin (NSAID)

Depots i to vii formulated as liquid spray or more preferably drops for direct
35 application to eye surface and provide in situ depot formation with high resistance to
washing out by tears and wear from blinking/eye rubbing.



=

80.8 10.1 E 2.9 88.9 8.2 F0.9 89.0 10.1 WO
2005/ 117830PCT/ GB2005/ 002217 - 39- Exanple 15: Preparation of depot

conposi t i ofgoGetibgdh Ng saturated PC (Epilcuron 200SH). Rﬁ@@f;zoosmozzn
precursor formulations were prepared wth various anmounts

conpri sing 5saturated hydrocarbon chains by addition of Ep| kur on
200SH directly to a mixture of PC/ GDQ EZ@H, prepared as for Exanple
|. The fornulations are shown in Table 4. Al precursor fornulations
wer e honmogenous one phase sanples in RT, while they becane nore

vi scous wWith increasing anount Epi kuron 200SH. I njecting the depot

precursor into @fﬁ@[&%ﬂ%%@ﬁ&%?o%)%%ﬂw doPnB?ﬁ%Hg éﬁt?&d@gﬁ\nglgﬁgveée%eﬁast

m cel l er 10cubic Str ure |t or e

cont ai ni ng hi ghecle § ’Llllﬁ?r%ﬁ?“ eridal P%‘“@G@S’W%é eaeMNNIB) Copisesterbidy

i ndi cating segr E(ggtﬁomaibdibxgummnﬁpcfkwna)ﬁﬁﬂ&ﬂﬁmaﬂﬁ abi@s @Hchﬂlinc inflow
conponents gpon i on, of t Yase.

Tabl e 4. Degot > %%om oﬁlnﬁéﬂgaiénﬁ?(ﬁ&amafﬁﬁéﬂ?%ﬂmﬁ@l @F Eﬁ%@g fasteqlgl,
Preparation of d@iﬁ? pglp! e‘é,tﬁtr@Bﬁcaltfémﬁ’gl%nhﬂdgﬁﬁéFﬂémtoﬂorsodowdlamideobnmblaﬁalﬂﬁ:
peptide sal non @mpitbusrmmenea/ epidelp mmeaﬂﬁvmg, cklaldige, b ayhlafnb%n{o%ﬁue)

solution of PC
di sgelr si on of sg?g ngaﬁe‘%;é Qé(eﬁ{asgﬁlpg%hglg%%ﬁ b’g $16630“§@@1 1g
sCT was di ssol V@HOCFaﬁPié‘;(Efe%t@gl@idHEﬂ@Hgﬁm dndwdatedyonambainds: annefrodGavbstost,

GDO. The sml venbikosedtimdblogdn¥as t hen reduced (EtOH evaporation) to
forma hompgenous (active drug i'n solution) fornulation. This latter
techni que can be used to obtain higher drug |oads. Precursor

conposi tions 30Eor raspeomttraide. ¢ dopital loe s teniG Oiadiesiesaatryiel rﬁl%e@%ducts

gram of the fi n@drdgﬁpggloggaqggﬁﬁ,@gmﬁ?gpo& tion could be obtained by
this nmet hod. Exanple i vo_reléase study from depot fornulation

subcut aneously &dmi n‘i‘cé’f’lé?”é gﬂﬂﬂw@ JoRmBpositips SerREtsERi 0 EdeR AlnY forming
15 product with sustained duration. Applied as spray or liquid

ii. testosterone undecanoate (hormone deficiency). bioadhesive, film forming
composition with sustained duration. May be applied as aerosol- or pump-
spray, or as liquid.

20 - Particularly suitable applications of dermatological formulations are anti-infective
dermatological bioadhesive depots for protection in environments where contact
with infective agents likely (e.g. human or veterinary surgery, abattoir work, certain
types of cleaning etc.). Bioadhesive depots generated from composition of the
invention provide robust and sustained protection for the wearer. The compositions

25 with antiinfective agents may also be used in situations where skin sterility of the
wearer is important for the health of othess, such as for nurses or doctors visiting
multiple patients in hospital, where cross-infection must be avoided. A prior coating
with a composition of the present invention may serve to provide resistance against
picking up of infectives from one area and thus prevent transmission to another.

30
The pre-formulations of the present invention provide non-lamellar liquid crystalline
depot compositions upon exposure to aqueous fluids, especially ir vivo and in
contact with body surfaces. As used herein, the term "non-lamellar” is used to
indicate a normal or reversed liquid crystalline phase (such as a cubic or hexagonal

35 phase) or the L3 phase or any combination thereof. The term liquid crystalline
indicates all hexagonal, all cubic liquid crystalline phases and/or all mixtures



- 40- The two sCT conpositions described in Exanple 16 were
adm nistered in an in vivo rat _-nodel by subcutaneous injection

(between t{ 56sARMsqe) - The first depot precursor havi Ng(dbsRERSH7S

CT was found to give sonewhat unstable initial plasna concentrations,
whil e the second depot precursor, having sCT dissolved therein, 5gave
much nore stable initial plasm |evel s28see Table 5). Table 5

Formul ati ons Coefficient of variation (%V) D spersed:. 500gg sCT/g
PC/ GDQ Et OH (36/ 54/ 10) 32-127 Dissolved: 500gg sCT/g PC/ GDO Et OH
(36/54/10) 20- 3ferebk dgxbgonhBas usedpasifindivated ' nddgb or CRUIRSSM hbiBonal
contai ning the pept| 0 ot i;de. .1 I . S.an acetate sal.t
of a synthetic @f:e?%hﬂg r%v:éléfé?)aa%lg |Sisl? % ?nr%% E%S%ﬁ %?“ﬁ%hur%f%%gﬁne phiase Unless
somat ostatin. GeetiEet piervdee Byasesf the pudemidations ofthb sresent ewentiaptit ias
growt h hor none, pos§iblhtd Perdifle SHyhagaRctuetprdsentys 8 phébeldiaeg@érﬁrsmong}onems
acr onegal yg an a&@ re%ce f LS hi ng and, wat e éngl arrhoea cause %éd
met ast at i ¢ cancet G PV HALES 'j('iﬂ%ﬁs(? ??B?E&hi?)@?th AHns Gan he grgprated Ay
vasoactive i nt estlerahgqrdpelatiie componest ¢odkaomtis)s. thavprevious [@ddepot systems
octreotide was \gisp}; pHA (_.Dse}:Qra@nodﬂ'resglti%g%ﬁghlggﬁc&s.%éﬂrltigﬂqo‘f\er e

subsequently dissolved 1n this solution an fepot foirnulation
precursor was oBiesiqedn PRHPERS hegreseit ITvsRtiRp pIpYidns foythe wed phosabefipid
excess aqueous mpheaeaaticiyaboges 020286 e 0. themtak aBPiip)ile @ateht, eXhid dllofvs

lithigsliquj tall UGt e, f id
(2906 or 8000y Safes® oS ooy seBAMnehOpudblf blchasont paBShaf ey,
after exposur e hesaggnaldiyebassialing phasesent . The octreotide depot

precursor formulations in this Exanple were tested for stability
25agai nst crystallizatio uring.storage. Each fornul ati on was stabl e
2 aTBC or ar TRBimep piabiagites SPu i hRd S i R B ¥ Br
from depot f or rmy ateblentatrorit gianhmpgsiog foator ofike patvotinuention shay compositions
adnmi ni stefed.  MQRA0R] HeldiS A0RAICBHAROIRNZ A ilar phakts whidh 3Pt dof Eﬁék%lgys

rat nodel the dryg release of. octreqgti de was foll owed duri
The Tor mul at 1 outBiD SR CAPLInaHo] CCCHBaRE JIaRs HBCHETHA A sgeons
scapul ae by usiempodinsept, ithayefofe2BEprefenbmyention2&ntey to chmposititnsdatingda

(coa"Fi o e”5) SRISHEELs CRESR RO PSR el Gl

correspondi ng tguigd gvithqaresns selvert. e psesereetiabensepiisneh 1§8ignt can be tested
f ?r mul at i gmt Er ?a?ﬁsmf m(ye@atftm Ezjn@c]gihe(tﬁﬁb@téﬁukﬁe ditutibh @fthulgmp@itﬁm(vﬁfﬂf:)

| appears a e | njve | [ al |l on VEeS a, [l ea r,ori.l e
cssontial 1y va (AREES SR b ARNE or e PR iR el oS oo 8kibe

pl asma | evel s ibareithe rat nodel following admnistration of octreotide
formul ati on precursor (0.5%in octreotide). Exanple 20. Degradation

of depot formu lIg Ea %rﬁly! a%vgnqggeggst émb%giment, the compositions of the invention may form

25 an I, phase, or a mixed phase including I, phase upon contact with water. The I,
phase is a reversed cubic liquid crystalline phase having discontinuous aqueous
regions. This phase is of particular advantage in the controlled release of active
agents and especially in combination with polar active agents, such as water soluble
actives because the discontinuous polar domains prevent rapid diffusion of the

30 actives. Depot precursors in the L; are highly effective in combination with an I,
phase depot formation. This is because the L phase is a so-called “reversed
micellar" phase having a continuous hydrophobic region surrounding discrete polar
cores. L, thus has similar advantages with hydrophilic actives.

In transient stages after contact with body fluid the composition can comprise

35 multiple phases since the formation of an initial surface phase will retard the passage

of solvent into the core of the depot, especially with substantial sized



Various volumes (1, 2, 6 m/kg) of the depot precursor (36%w PC,
54% GDO, and 10%Wwt EtOH) were injected in the rat and were renoved
agai n af t efyedopehb@g of 14 days. It was found that subsg@itkRbsoo2217
anounts of the formulations were still present subcutaneously In the
rat after this tinme, see Table 6. 20 Table 6. Mean di aneter of depot
nonol ith. Dose (mvYkg) Mean dianmeter day293 (mm) Mean di aneter day 14
(m) 1 (n=3) 15.8 12.5 2 (n=3) 18.5 15.3 6 (n=3) 23.3 19.3

Exanple 21: In vitro study of formation of depot nonolith after

i nj _ectit_on of Adeﬁlﬁﬁinﬁﬁrﬁtﬂfn@bfoa/gt/érﬁm g o@eg%/gwmu&%%hmmdtf ?/éef@%? 6ﬂfmlieved
peri ostium PLecur sor . Vi an .
prepared as des ftﬁgszlﬂ&égmlgn ‘%a%f%c% %a%ec?sé’a"‘g‘éf %9‘#‘1‘%%“5&{%&??%
t he bone and pephasstsenyes to Thamatioafyorsduce dre haxst/epSpofikedi the meentad t o

fill voids and afh&kitieR! Bk BaREdiAAY ftRihig et 3OLRRMBI bawIDRLI th
t hat was bi_oadhesi've, Oggcgt}lgsa e §

h one .and.perjostium )
2005/ 117836PCT/ ¢9R55'08 rQuBdings, aﬁﬁ?séglé Ef.lasﬁi %%{/&Hégi\{%\?@e%fﬁ%lavn @fder
depot pr ecur sor frémrthaduedidenwars pherrpntsyufale depot) ! ads, Lolndnd g a
conveni ent way | 3 | ' Y o . i n
or the oral nuc S@&?B@' %\“ﬂg@’c}? Q%Strtﬂsag?w%g@h%rﬁ Ggrﬁ[% plfg‘éegg?régqg%a%ﬁn
Exanpl e 1 (369mompag ableastiwesrs maggarefesehly atlesstphramod thepe pRAs with a
punp spray bot tdigubiieoudlyIat tekbisntangesaifint comieoeah whtef hf pRyblbicsol i d

mechani cal, ,properties fornmed.short.ly. after. a l,cation. 10EXx I 3:
Robust ness Jof a" PEETRAT iﬁag[ica,éf’tﬁtelfX%g%lp%fﬁ%%g 088;'?)@@8 B&aéfésu@%‘?d? of
fornul ation, asleesttrensidsdly, is thedxplingt.e 22, (369t PC, 549wt GDO, and
10%v EtOH) to the skin, the applied fornmul ati on was exposed to
flushing water (10L/m.n) for 10 mnutes..The forny|ation showed
Iexcel Pent bi ohdEerURn S Sres bR oln St &Y 8 et Th ARG g g
no | oss of the lberviscbsity. ois sl thee mefoumlans nExampbein2dy blirtigatd on
of cubic pgase Wddlisotate AARNRNILRTrAtISe REROBNCS BleoflBRAMniticantly

precursor Ttormul, O%II‘. .. . .
higher than could be administered by syringe or spray dispenser. The

preformulations of the present invention will thus be in a non-liquid crystalline state,
such as a solution, L, or s phase, particularly solution or L. The L, phase as used
herein throughout is preferably a "swollen" L, phase containing greater than 10 wt%

20 . ofsolvent (component c) having a viscosity reducing effect. This is in contrastto a
"concentrated" or "unswollen" L, phase containing no solvent, or a lesser amount of
solvent, or confaining a solvent {or.mixture) which does not provide the decrease in
viscosity associated with the oxygen-containing, low viscosity solvents specified
herein.

25
Upon administration, the pre-formulations of the present invention undergo a phase
structure transition from a low viscosity mixture to a high viscosity (generally tissue
adherent) depot composition. Generally this will be a transition from a molecular
mixture, swollen L, and/or L3 phase to one or more (high viscosity) liquid

30 crystalline phases such as normal or reversed hexagonal or cubic liquid crystalline
phases or mixtures thereof. As indicated above, further phase transitions may also
take place following administration. Obviously, complete phase transition is not
necessary for the functioning of the invention but at least a surface layer of the
administered mixture will form a liquid crystalline structure. Generally this

35 transition will be rapid for at least the surface region of the administered formulation
(that part in direct contact with air, body surfaces and/or body fluids). This will



20 After exposing a depot precursor fornulation prepared as descri bed
in Exanple 1 (369 PC, 54%u GDO, and 10% sArt EtOH) to air (RT,
relative hyaigdésiM740% for at least 3 hours, a solid culiGeRhasRY@sS
formed. This formation of a cubic phase structure denonstrates that a
topical filmwll acquire bul k non-lanellar depot 25properties after
application without the need for direeBlexposure to excess aqueous
fluid. Exanple 25: Formulation to treat periodontitis or
perinplantitis. 30Iln order to treat periodontitis or perinplantitis
an anti bact er i ahost prefierhlsdy boover e févnjeectds dr rnimitdsee. paip 1030 niimkiey) prekeibly

d | f
T00pt bf Cf or ot indks, kidfe SBERULA hdBel B AR5 "Phe sl |
the antibiotic C&B’@ﬁﬂ@?'&)ﬁé&ﬂéﬁﬂﬂ"ep W@é@éw@mmwm@rem@wly by

(35/53/10/2)), dlﬁuslcsummdsmeaumsydgmgﬁspeﬂb@ a rat peridontal
pocket. Thg injected conposition is observed to - 43- transformfrom

the I ow viscous formulation, and which initially spreads out to fill
voi ds, to formlnosopieferied emborimenst thk pregdnt gwnlglouahusmrmmdm a pimformulation

antibacteri al %H@gmgy&ﬁe%ah bfwhighigt 1%9&/&&% foifrm R a@ih d E@Eﬁ%ﬂfﬁé
at cllnlcally fectlveleveltﬁa&lé @%;F

peri odont al BYEIPPR POTHRAL 1 ieou ‘i"é‘g‘l‘?ﬁ ag] BEY)
degr aded by engyzdmsllw\ﬂislb'dm Rleaging hedatipve ageml, culm:mg stimsequentyl chrveli@o a

removed. g %Hﬂfd%{%@llué'%?%:“@ﬁi@h BNbALIAG! #hdAly bBpAUL 214011

treat perlodontltls or erna bac erla
fornul ati on méh%ﬁ&heawnbvhaswi PEAVide; agpotp Favishielegs ef agidsagPed i n
Exaﬁplhel 1 a?d Qﬂicﬁ]lgﬂbﬂgrdfdpﬁlhalabﬁd&&gérﬁrthz&i theledbed g @ésl._tvﬁaﬁﬁ@bs feShliginae,
N-met hyl -N-(1 I P Et O

(34/51/10/5)) . TR oy 53?‘?‘8%%%%%‘% nb RSt 13 5 hf B phase,
peri odont al ~ podkewill @?1@@1 anjigitiglyelegse efactige agarhiorbriag the dontentrhiion up to an
ef f Iect I vgﬁ evebfredtiveidvel ﬁﬁalwfonbh@d Bﬁtél'e fgﬁhtqaélaél?s@@sk@hﬁaﬁ@ﬁan%e dose" as
prol onged peri ever a e de systemis c

degr aded by en%ﬂé’g C\ﬁ%ﬁﬁ% X?%I‘ig“sd‘%@ysajﬁﬁﬂe%f’ B "tm?\‘ég‘?:g)"tngoﬁ"éjy
20renoved. Exanpl e 27: Adhesion of the formulation to high energy

surfaces. mt&aﬁgsrélng &ﬁa%?%heeﬁit Egﬂeﬂ&éd%a?u%&?&?ﬁésu%s‘{?g{o WLy to

bi ol ogi cal surfaces ener gol d
or titanium i mprE ﬂ?eé’ff’“ aljgns oF e pgengipn ¥ -?Pﬁeﬁqr& of the grespisaotvent

formul at i zn adhehelsd therde (anby didfaion baddd eﬁrapm{tfoa):ﬁﬂi talés ih @fusshedlhian

( PC/ GDQ Et OH ( | to
various surf acgrgﬁlﬁﬁé%‘g iyoe?lgllr(%rn%lﬂ?‘{ %dml?ﬁt g%éggrr%otgl ion sﬁBQHd‘ngxcel | ent
adhesi on to 3end@nmeng sugh thaiet least g ppréiof thefopepiptiopseanerates Agpwriamallant h
surface and c Opiu‘ﬁcﬂﬂ@ﬂy H@uﬂ tiysieling pl¥e BiicR¥E IR SnoREitE8Best huﬁ-@bmeme

depot resnltin fr 0sitl nst ite in.t
cavity where | Eovggonn el it padiof kel Busordi of b ol tn ™
cont ai ni & conmanwcamntﬁﬂd@mm@ébwetaadd:plpasieea&&rm@sd artwabkdamy a

bi oadhesi ve fOFHHﬁe@ﬁlb&nb&Eﬁs%%e%h-w}h&lﬂr ﬂﬁﬁﬁfreﬁlisfl 2RAd ed as
indicated in | e fro of géﬁd g E?B um fluori
(35/ 53/ 10/ 2) . rfﬁ%fP%%i ngangd gigp! ﬁ‘%Pﬂ&BWa%SO
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formul ation wag, 3Pl dadoimtbdidsh the Helfolidiftich Beadhil orfles over 2 period of
30 days, weeks or months, the active agent is gradually released and/or diffuses out
from the composition. Since the environment within the depot composition is
relatively protected, the pre-formulations of the invention are highly suitable for
active agents with a relatively low biological half-life (see above).

35 It is an unexpected finding of the present inventors that the pre-formulations result
in a depot composition that have very little "burst" effect in the active agent release
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35 Figure 4 shows the initial in vivo release (up to 48 hours) to plasma (in rats) of sCT
from two different depot formulations following subcutaneous injection;

Figure 5 shows the plasma concentration (in rats) of octreotide (OCT) following
subcutaneous injection of a depot formulation comprising PC/GDO/EtOH (36/54/10
40 wt%) containing 5 mg OCT / g formulation, corresponding to 0.5% drug load.



Benzydam ne concentration in forrmulation 67.5/22.5/10 3.4% 63/27/10

3.2%58.5/31.5/10 3.3% 60/ 20/ 20 4.0% 56/ 24/.20 4.5% 52/ 28/ 20 4.3% -

46- Exanplwo3disnexaposi tions contai ni ng PC and t ocopherggy/denedozz17

precursor formul ati ons were prepared with several different

PC/ a-t ocopherol conpositions using the nmethod of Exanmple 1 (PC was

first dissolved in the Sappropriate amdmt of EtOH and thereafter

artocopherol was added to give cl ear honbgenous sol utions). Each

formul ation was injected in a vial and equilibrated with excess

wat er. The phase behavi our was eval uat ed vi sual and crossed

pol ari zes at 2%gure bRy the Plastes gopg ﬁtl‘%’og,‘? Wtsiﬁé‘}/?ge??d% f logring

t ocopherol PC Eubratrsroustrigeionef a depot formylation cosmppisig Py M E
(47.5/47.5/5.0 wt%) containing 30 mg OCT / g formulation, corresponding to 3%

5 drug load.

Figure 7 displays the in vifro release in excess aqueous phase of chlorhexidine from
a depot formulation comprising PC/GDO/EtOH (36/54/10 wt%) containing 50 mg
chlorhexidine / g of formulation, corresponding to 5% drug load.

10

Examples:

Example 1
Availability of various liquid crystalline phases in the depot by choice of

15 composition
Injectable formulations containing different proportions of phosphatidyl choline
("PC" - Epikuron 200) and glycerol dioleate (GDO) and with EtOH as solvent were
prepared to illustrate that various liquid crystalline phases can be accessed after

equilibrating the depot precursor formulation with excess water.

20
Appropriate amounts of PC and EtOH were weighed in glass vials and the mixture
was placed on a shaker until the PC completely dissolved to form a clear liguid

solution. GDO was then added to form an injectable homogenous solution.

25 Each formulation was injected in a vial and equilibrated with excess water. The

phase behaviour was evaluated visually and between crossed polarizes at 25°C.

Results are presented in Table 1.
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Exanpl e 34: Conposition containing octreotide_15 60ng octreotide was
di ssol ved vaﬁ 20esh97s64 OH. 0. 25g PC and 0. 59g cc-tocopher dev@Ros/002217
subsequent |y dissolved in this solution and a depot fornulation
precursor was obtained. Injecting the fornulation precursor into
excess aqueous sol ution (phosphate buff¥red saline - PBS) resulted in
a nonolithic liquid crystalline phase 20(12 structure) i.e.
octreotide (6.0%@ di_d not change nonolith formati on and phase

behavi our after TéBS&slire to an aqueous environnent. The octreotide
depot precursorgf T i 1 X3 s—teste Q -
agai nst crystaIF|
4-8C for at 25l gast two weeRs. Exanpl &73b. In VIiti@Grel ease

wat er - sol ubl e dpsodi um fl ugga@scein - gl of 5 nyidpuo/ g forgulation.
Wien 0.1 gsof the fornul atisgm was injegted in 2 njgef phosphge
buffered salinep(PBS) a reygipsed mcelday (12) phasg was forped.
absor bency of o—released—+o 2O Hhase—wa ol owed C
nm over a period of 3 days. The rel ease study was perfornmed in a 3 nL
vi al capped w tk=aevebed mivdiaipase ful |y tear off- cap at 37C. The vi al

was pl aced on ay, shakidGulcaRlicrRhmiteilast PM The rel ease of Fluo from
t he PCYoc] ocop@gjol f$%ﬁuh§iiqn1%%$e Tabl e 9) indicates that this
(and sim I'dr) O PATTEES eomEvg PR e M ®depot syst ems. Furt her more,
t he absence of a.=lemditrpbdsé ect i s noteworthy, and the rel ease

i ndi cates that the substance 10can be rel eased for several weeks to

nont hs; only about 0.4%of Fluo is released after 3 days. Table 9
Forrmul ati on % rel ease (370

O O C suvivacavaw C 2 a =

Example 2
15 In vitro release of a water-soluble substance
A water-soluble colorant, methylene Blue (MB) was dispersed in formulation C (see
Example 1) to a concentration of 11 mg/g formulation. When 0.5 g of the
formulation was injected in 100 ml water a stiff reversed hexagonal Hy phase was
formed. The absorbency of MB released to the aqueous phase was followed at 664
20 nmovera period of 10 days. The release study was performed in an Erlenmeyer
. flask at 37°C and with low magnetic stirring.
The release profile of MB (see Figure 1) from the hexagonal phase indicates that this
(and similar) formulations are promising depot systems. Furthermore, the
formulation seems to give a low initial burst, and the release profile indicates that
25 the substance can be released for several weeks; only about 50% of MB is released
after 10 days.

Example 3

30 Viscosity in PC/GDO (6:4) or PC/GDO (3:7) on addition of solvent (EtOH, PG
and NMP)
A mixture of PC/GDO/EtOH was manufactured according to the method in
Example 1. All, or nearly all, of the EtOH was removed from the mixture with a



24h 72h PC/ a-tocopherol / EtOH: < 0.1* 0.43 27/63/10 W% * Rel ease
bel ow detection |limt of the absnbance assay Exaople 36: Fornul ations

of the"analgesisAats i nfl ammat ory benzydam ne Formul at i qizgygoesn02217
prepared as in Exanple 1 by mxing benzydanine with a mxture of GDO

PC, ethanol and optionally PG AP in the foll ow ng proportions.
Fornul ati on BZD GDO PC EtOH PG AP 1 3:#-53.3 28.7 10.0 5.0 0.01 2 3.0
53.3 28.7 15.0 0 0.01

rotary evaporator (vacuum, 40°C, 1h) and the resulting solid mixture were weighed
in glass vial after which 2, 5, 10 or 20% of a solvent (EtOH, propylene glycol (PG)
or n-methyl pyrmrolidone (NMP)) was added. The samples were allowed to
equilibrate several days before the viscosity was measured at a shear rate of 0. 1s™

5 with a Physica UDS 200 rheometer at 25°C.

This example clearly illustrates the need for solvent with certain depot precursors in
order to obtain an injectable formulation (see Figure 2). The viscosity of solvent-free
PC/GDO mixtures increases with increasing ratio of PC. Systems with low PC/GDO

10 ratio (more GDO) are injectable with a lower concentration of solvent.

Example 4
Composition and in vitro phase study

15 The formulations were manufactured according to the method described in Example
1 with compositions according to Table 2. An active substance (peptide), salmon
calcitonin (sCT), was added to each formulation to a concentration of 500 ug sCT/g
formulation. The formulations were designed as homogenous suspensions for
parenteral administration (mixing required shortly prior to use since the drug is not

20 completely dissolved in the PC/GDO/EtOH system).

The phase study in this example is performed in excess of rat serum at 37°C in order
to simulate an in vivo situation. Table 2 shows that the same phases as those in water

are formed (compare Table 1).

25
TABLE 2
Formulation PC (wi%) GDO (wi%) OA (wit%) EtOH (wt%s)Phase in rat serum

E 18 72 - 10 L,

F 36 54 - 10 I
30 G 34 51 5 10 L

H 54 36 - 10 Hy

72 18 - 10 /L.

O =

A = Oleic Acid



33.057.424.6 10.0 5.0 0.01 4 3.0. 49.2 32.8 10.0 5.0 0.01 where
BZD i s benzydam ne, EtOH is ethanol, PC's LIPO D 5100 soybean

phosphat i dybGh@liifag8es GPO i s glycerol dioleate, PG is priaydessooz2i7
glycol, and AP is asc,orbyl pahnitate. - 48- Al fornulations are

| ow viscosity liquids which generate liquid crystalline phase

conposi tions upon exposure to aqueous -86naditions. 5Exanple 37:

Fent anyl nasal fornulation Fornul ati ons were prepared as in Exanple 1
by m xing the narcotic anal gesic fentanyl with a m xture of GO PC,
et hanol and opt E¥#8Pley® PG in the fol l owi ng proportions. 10

Formul ati on Feng@pyd milhGueher ifhlulGons Rith Redited insé&ity

To lower the viscosity with various solvents is sometimes necessary in order to
obtain an injectable formulation and to be able to administrate the system with a
5 regular syringe (see Example 3). Another important effect from the viscosity-

lowering solvent is that the formulations can be sterile filtrated.

Formulations E to I in Example 4 were studied in a sterile filtration test by using a
0.22um filter (before addition of the active substance). Formulations E to H were
10 successfully filtrateci, but formulation I failed since the viscosity was too high. An

aseptic manufacturing procedure was therefore needed for this formulation.

Example 6
15 In vivo release study from depot formulations subcutaneously administered
Formulations E to I in Example 4 were used in an in vivo drug release study in rat.
The formulations were administrated subcutaneously between the scapulae by using
a syringe (21G, 0.6mm x 30mm) and the dose of sCT was 500 ng/ kg body weight.
' The rélease profile was monitored for a period of 13 days. The sCT concentration in
20 the rat plasma samples was analyséd with sandwich-type immunoassay using a

commercial kit from DSLabs.

Figure 3 shows the results (n=4). A pure triglyceride vehicle based on sesame oil
was selected as a lipid reference system,

25

Example 7

In vivo release study in the initial phase

Formulations F and G as in Example 6 were used in an in vivo study in rat designed
30 to investigate the initial “burst effect”. From Figure 4 (n=8) it appears that none of

the investigated formulations has a severe burst effect.
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Example 8: Preparation of depot precursor compositions with various solvents.

Depending on composition of the formulation and the nature and concentration of
active substance certain solvents may be preferable.

Depot precursor formulations (PC/GDO/solvent (36/54/10)) were prepared by with
various solvents; NMP, PG, PEG400, glycerol/EtOH (90/10) by the method of
Example 1. All depot precursor compositions were homogeneous one phase
solutions with a viscosity that enabled injection through a syringe (23G - i.e. 23
gauge needle; 0.6mm x 30mm). After injecting formulation precursors into excess
water a liquid crystalline phase in the form of a high viscous monolith rapidly
formed with NMP and PG containing precursors. The liquid crystalline phase had a
reversed cubic micellar (Iz) structure. With PEG400, glycerol/EtOH (90/10) the
viscosification/solidification process was much slower and initially the liquid
precursor transformed to a soft somewhat sticky piece. The difference in appearance
probably reflects the slower dissolution of PEG400 and glycerol towards the excess
aqueous phase as compared to that of EtOH, NMP and PG.

Example 9: Preparation of depot composition containing human growth hormone

(HGH).

Human growth hormone (hGH) plays a critical role in stimulating body growth and
development, and is involved in the production of muscle protein and in the
breakdown of fats. A deficiency of the hormone adversely affects numerous body
processes such as lipid profile, insulin status, physical performance, bone-mineral
density and quality of life, A targeted dose every 2 weeks is estimated at 0.10 to
0.24 mg/kg of body weight.

1m] of 2 2 weeks depot formulation precursor was formed by sequentially mixing
10mg hGH and 360mg PC in 0.1ml NMP. 540mg GDO was added to the mixture to
obtain a low viscosity depot formulation precursor. Injecting the formulation
precursor into excess water (syringe 23G; 0.6mm x 30mm) resulted in a monolithic

liquid crystalline phase (I structure).



0.05 30 45 15 10 8 0.15 30 45 15 10 where EtOH i s et hanol, PC s
LI PO D S100 soybean phosphatidyl cholnme, GO is glycerol dioleate, and

PG i s propybenr9rs%é Ol Al'l fornulations are | ow Vi SGeSldd2ob3/d9td16S
suitable for adm nistration by nasal spray, 15which generate liquid

crystalline phase conpositions upon exposure to aqueous conditions.
Exanpl e 38: D azepam nasal fornul ati on-Fornul ati ons were prepared as
I n previous exanples by m xing the benzodi azepi ne anti anxi ety agent
di azepamwith a m xture of GDO, PC, ethanol and optionally PGin the

fol | owi ng propoigxhmipfe 10: Bedpaiatiad brarRpbl BAeeHMBnRen A Pty dolab13 2t

10 5 2 5 34
substance.

Risperidone is an antipsychotic medication agent belonging to the chemical class of

5 benzisoxazole derivatives. It is a very strong dopamine blocker (antagonist); ie, it
inhibits functioning of dopamine receptors, it is practically insoluble in water, and it
has log(P)= 3.49.

1g of a depot formulation containing 50mg of risperidone was prepared by

10 dissolving the active substance in 0.7g of a mixture 95%wt in EtOH (99.5%) and
5%wt in acetic acid. 0.34g PC and 0.51g GDO were subsequently dissolved in this
solution followed by solvent reduction to remaining 0.15g solvent (0.55g was
evaporated under vacuum). The composition of the final homogenous and clear
depot formulation with 50mg risperidone was PC/GDO/solvent/risperidone

15 (32/49/14/5). Injecting the formulation precursor into excess water (syringe 23G;
0.6mm x 30mm) resulted in a monolithic liquid crystalline phase (I, structure). Le.
the amount of active substance (5%) did not change monolith formation and phase
behavior after exposure to an aqueous environment.

20 - Example 11: Alternate preparation of depot composition containing risperidone.

A risperidone depot precursor formulation could also be prepared by using a solvent
mixture composed of 90%wt EtOH (99.5%) and 10%wt in acetic acid.

25 50mg of risperidone was dissolved in 0.7g of the solvent mixture, after which 0.36g
PC and 0.54g GDO were subsequently dissolved in this solution. 0.60g of the
solvent mixture was evaporated under vacuum to a homogenous and clear depot
formulation precursor with 50mg risperidone (PC/GDO/solvent/risperidone
(34/51/10/5)). Injecting the formulation precursor into excess water (syringe 23G;

30 0.6mm x 30mm) resulted in a monolithic liquid crystalline phase (Iz structure). Le.
the amount of active substance (5%) did not change monolith formation and phase
behavior after exposure to an aqueous environment.

Example 12: Temperature stability of depot compesition containing a sparingly

35 soluble active substance.
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The risperdone depot precursor formulations in examples 10 and 11 were tested for
stability against crystallization during storage. Each formulation was stable at 25°C
for at least two weeks and at +8°C for at least one week.

5 Example 13: Preparation of depot composition containing benzydamine.

Benzydamine is a non-steroidal antiinflammatory drug and is extensively used as a
topical drug in inflammatory conditions.

10 1g of a depot formulation containing 1.5mg benzydamine was prepared by
dissolving the active substance in a mixture of PC/GDO/EtOH (36/54/10) prepared
as described in Example 1. The depot composition was stable against crystallization
during storage at 25°C for at least two weeks. Equilibration of the formulation
precursor with excess water resulted in a high viscous monolithic liquid crystalline

15 phase (I, structure).

Example 14: Robustness of the behaviour of the formulation against variations in

the excipient quality.

20 Depot precursor formulations were prepared with several different GDO qualities
(supplied by Danisco, Dk), Table 3, using the method of Example 1. The final depot
precursors contained 36%wt PC, 54%wt GDO, and 10%wt EtOH. The appearance
of the depot precursors was insensitive to variation in the quality used, and after
contact with excess water a monolith was formed with a reversed micellar cubic

25 phase behaviour (I structure).

Table 3. Tested qualities of GDO.
GDO quality Monoglyceride (%owt) Diglyceride (Yowt) Triglyceride (Yowt)

A 109 87.5 1.6
30 B 4.8 93.6 1.6
C 1.0 973 1.7
D 10.1 30.8 10.1
E 2.9 88.9 8.2
F 0.9 89.0 10.1

35
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S5Exanpl e 39: Interferon Al pha-2a Interferons (I ENs) are used as a
treatment for many types of system c cancer, often in conbination

wi th chenot herapy or radiation. Recent-8&ta suggest that LPN Alpha is
a nultifunctional imunonodul atory cytokine with profound effects on
the 10 cytoki ne cascade including several anti-inflanmmtory
properties. The@xangpd ys:i atibh 6flepOIBIRPOAPSH EnLinin@dfurated PC (Epikuron
anti -infl ammat O&XO% ctions may al so be of inportance in treatnent of
di seases such as chionic viral hepatitis and help to explain sone of
the PII\T nechani sms. 15A non-aqueous precursor formulation was
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By adding 500p1g sCT/g formulation to a solution of PC/GDO/EtOH (36/54/10),
obtained as in Example 1, a dispersion of sCT was formed.

25
In an alternative method, 500p.g sCT was dissolved in excess of EtOH followed by
addition of PC and GDO. The solvent concentration was then reduced (EtOH
evaporation) to form a homogenous (active drug in solution) formulation. This latter
technique can be used to obtain higher drug loads. Precursor compositions

30 corresponding to at least 1500ug dissolved sCT per gram of the final depot
precursor composition could be obtained by this method.

Example 17: In vivo release study from depot formulation subcutaneously
administered.
35
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Example 18: Preparation of depot composition containing the peptide octreotide.

10
Octreotide is an acetate salt of a synthetic octa-peptide and is similar fo the hormone
somatostatin. Octreotide decreases production of substances such as growth
hormone, insulin and glucagons. It is used in treatment of acromegaly, and to reduce
flushing and watery diarrhoea caused by metastatic cancerous tumors (carcinoid

15 syndrome) or tumors called vasoactive intestinal peptide tumors (VIPomas).

24mg or 60mg octreotide was dissolved in 0.1g EtOH. 0.36g PC and 0.54g GDO
were subsequently dissolved in this solution and a depot formulation precursor was
obtained. Injecting the formulation precursor into excess aqueous phase (syringe

20 23G; 0.6mm x 30mm) resulted in 2 monolithic liquid crystalline phase (I structure).
Le. octreotide (2.4% or 6.0%) did not change monolith formation and phase
behaviour after exposure to an aqueous environment.

The octreotide depot precursor formulations in this Example were tested for stability
25 against crystallization during storage. Each formulation was stable at 4-8°C for at
least two weeks.

Example 19: In vivo release study from depot formulation containing octreotide

subcutaneously administered.
30
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In an in vivo rat model the drug release of octreotide was followed during 28 days.
The formulations were administered subcutaneously between the scapulae by using
a syringe (23G, 0.6mm x 25mm). The octreotide concentration in the rat plasma was
followed for a period of 28 days (see Figure 5). The dose was 5 mg/kg and volume 1
ml/kg corresponding to a drug load of 0.5% octreotide in the depot formulation
precursor (PC/GDO/EtOH (36/54/10)).

From Figure 5 (n=3) it appears that the investigated formulation gives a release
profile essentially without a burst effect.

Figure 5 shows Octreotide plasma levels in the rat model following administration
of octreotide formulation precursor (0.5% in octreotide).

Example 20: Degradation of depot formulation in the rat.

Various volumes (1, 2, 6 ml/kg) of the depot precursor (36%wt PC, 54%wt GDO,
and 10%wt BtOI) were injected in the rat and were removed again after a period of
14 days. It was found that substantial amounts of the formulations were still present
subcutaneously in the rat after this time, see Table 6.

Table 6. Mean diameter of depot monolith.

=

Dose (ml/kg) | Mean diameter day 3 (mm) Mean diameter day 14 (mm)
1 (n=3) 15.8 12.5
2 (0=3) 18.5 15.3
6 (n=3) 23.3 19.3

Example 21: In vitro study of formation of depot monolith after injection of depot
formulation precursor between the bone and periostium.

A precursor (36%wt PC, 54%wt GDO, and 10%wt EtOH prepared as described in
Example 1) was injected by syringe between the bone and periostium. The
composition was observed to spread to fill voids and after uptake of aqueous fluids
formed a monolith that was bioadhesive to both the bone and periostium.
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topically, e.g. to the skin or the oral mucosa.

A depot precursor formulation prepared as in Example 1 (36%wt PC, 54%wt GDO,
and 10%wt EtOH) was sprayed with a pump spray bottle onto the skin and oral
mucosa. A film with solid mechanical properties formed shortly after application.

10 Example 23: Robustness of a topical film.

After applying the depot precursor formulation, as described in Example 22, (36%wt
PC, 54%wt GDO, and 10%wt EtOH) to the skin, the applied formulation was
exposed to flushing water (10L/min) for 10 minutes. The formulation showed

15 excellent bioadhesive properties and resistance against rinsing and no loss of the
formulation could be discerned.

Example 24: Formation of cubic phase with solid properties after exposure of depot
precursor formulation to air.

20
After exposing a depot precursor formulation prepared as des cribed in Example 1
(36%wt PC, 54%wt GDO, and 10%wt EtOH) to air (RT, relative humidity 40%) for
at least 3 hours, a solid cubic phase was formed. This formation of a cubic phase
structure demonstrates that a topical film will acquire bulk non-lamellar depot

25 properties after application without the need for direct exposure to excess aqueous
fluid.

Example 25: Formulation to treat periodontitis or perimplantitis.

30 In order to treat periodontitis or perimplantitis an antibacterial formulation is
injected in the periodontal pocket, and a prolonged effect of the formulation is
normally desired.

100uL of a formulation as prepared in Example 1, with the addition of the antibiotic
35 chlorohexidine (PC/GDO/EtOH/chlorhexidine (35/53/10/2)), is injected via a
syringe into a rat peridontal pocket. The injected composition is observed to
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transform from the low viscous formulation, and which initially spreads out to fill
voids, to form a solid mass by uptake of gingival fluids. An antibacterial depot
system is thus provided.

Chlorhexidine remains at clinically effective levels (MIC 125ug/ml) in the GCF of
the periodontal pockets for over 1 week. The depot system is completely degraded
by enzymes within 7 to 10 days and does not need to be removed.

Example 26: Alternate antibacterial formulation to treat periodontitis or

perimplantitis. ;

An alternate antibacterial formulation was provided by a formulation prepared as
described in Example 1 and containing the antibacterial detergent Gardol {Glyciue,
N-methyl-N-(1-oxododecyl)-, sodium salt) (PC/GDO/EtOH/Gardol (34/51/10/5)).
This formulation is injected into the rat periodontal pocket.

Gardol is observed to remain at clinically effective levels in the GCF of the
periodontal pockets for a prolonged period (several days). The depot system is
completely degraded by enzymes within 7 to 10 days and did not need to be
removed.

- Example 27: Adhesion of the formulation to high energy surfaces.

In order to treat perimplantitis, adhesion not only to biological surfaces but aiso to
high energy surfaces such as a gold or titanium implant is important. It is also
important that the formulation adheres to ceramic and plastic surfaces.

A formulation (PC/GDO/EtOH (36/54/10)) as prepared in Example 1 was applied to
various surfaces in the oral cavity. The composition showed excellent adhesion to
ceramic, plastic, gold, as well as to a normal tooth surface and could not be rinsed
away by excess aqueous fluid. The depot resulting from the composition stayed at
the site in the oral cavity where it was applied for at least 6h.

Example 28: Bioadhesive sustained release formulation of sodium fluoride for use
on the teeth.
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Fluoride containing compounds are often needed to oppose caries attack and a
bioadhesive formulation precursor with depot effect was prepared as indicated in
Example 1 from a mixture of PC/GDO/EtOH/sodium fluoride (35/53/10/2). The
formulation was a dispersion of sodium fluoride since it could not be dissolved in
5 the precursor. The liquid formulation was applied to the teeth with the aid of'a
brush. By uptake of saliva the formulation solidified and formed a depot providing
sustained release of sodium fluoride for an extended period (several hours).

Example 29: Oral Cavity Spray Depot Composition

10
To be suitable as a topical depot system in the oral cavity the mechanical properties
of the system was adjusted by decreasing the PC/GDO ratio.

A mixture containing PC/GDO/EtOH (27/63/10) was prepared according to

15 Example 1. A drop of patent blue was added to visualize the formulation after
application. About 300yl of the formulation was sprayed into the oral cavity with
pump spray bottle. Shortly after application the formulation viscosified/solidified
‘since it underwent a phase transformation by uptake of aqueous fluid (saliva) and
loss of solvent (EtOH). The formulation had excellent bioadhesion to keritinized

20 surfaces such as the hard palate and the gum. Here the film lasted for several hours
despite saliva secretion and mechanical wear by the tongue. At soft mucosal
surfaces the duration was much shorter (minutes).

Example 30;: Oral Cavity Liquid Depot Composition

25 To be suitable for application with a pipette to the oral cavity the solidification/
viscosification of the formulation has to be delayed relative to the spray formulation.
This is to allow the formulation to be conveniently distributed with the tongue to a
thin film in the oral cavity after application.

30 Propylene glycol (PG) and EtOH were added to a formulation prepared as in
Example 1, to the final composition PC/GDO/EtOH/PG (24/56/10/10). 300l of the
formulation was conveniently applied with a pipette to the oral cavity and
distributed with the tongue to a thin film in the oral cavity. After about 20 seconds
the viscosification of the formulation started since it underwent a phase

35 transformation by uptake of aqueous fluid (saliva) and loss of solvent (EtOH and
PG). After about one minute the solidification/viscosification appeared to be
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finished. The formulation had excellent bioadhesion to keritinized surfaces such as
the hard palate and the gum. Here the film lasted for several hours despite saliva
secretion and mechanical wear by the tongue. At soft mucosal surfaces the duration
was much shorter (minutes).

Example 31 - Bioadhesive depot for nails

The mixture in Example 29 was sprayed to the nail bed and in between the toes. The
formulation solidifies/viscosifies slowly by uptake of aqueous fluids (cf. sweat). The
solidification can be speeded up by adding water after spray application. The
formulation had excellent bioadhesive properties and had a duration for several
hours. )

Eample 32: Loading capacity of the bioactive agent benzydamine in the formulation

Precursors.

Formulations with compositions as specified in Table 7 were prepared using the
method in Example 1. An excess amount of benzydamine (50mg) was added to 0.5 g
of the formulations. The vials were placed on a shaker at 15 °C for three days after
which the solutions were filtered through a filter (0.45um) to get rid of crystals of
undissolved benzydamine. The benzydamine concentration in each formulation was
determined with reversed phase gradient HPLC and UV detection at 306nm and the
results are given in Table 7.

Table 7

Composition GDO/PC(Lipoid S100)/E10H Benzydamine concentration in formulation
67.5/22.5/10 3.4%

6317/10 | 3.2%

58.5/31.5/10 3.3%

60/20/20 4.0%

56/24/20 4.5%

52128120 43%
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Example 33: Compositions containing PC and tocopherol

Depot precursor formulations were prepared with several different PC/a-tocopherol
compositions using the method of Example 1 (PC was first dissolved in the
appropriate amount of EtOH and thereafter a-tocopherol was added to give clear

homogenous solutions).

Each formulation was injected in a vial and equilibrated with excess water. The
phase behaviour was evaluated visually and between crossed polarizes at 25°C.

Results are presented in Table 8.

Table 8
o- PC Ethanol Phase in excess H;O
tocopherol
2.25¢g 2.25¢ 0.5g Hr
2,7¢g 1.8g 0.5g Hy/'I,
3.15¢g 1.35g 0.5g I,
36g 0.9g 0.5g /L,

Example 34: Composition containing octreotide

60mg octreotide was dissolved in 0.1g EtOH. 0.25g PC and 0.59g o-tocopherol
were subsequently dissolved in this solution and a depot formulation precursor was
obtained. Injecting the formulation precursor info excess aqueous solution
(phosphate buffered saline - PBS) resulted in a monolithic liquid crystalline phase
(I; structure) i.e. octreotide (6.0%5) did not change monolith formation and phase
behaviour after exposure to an aqueous environment.

The octreotide depot precursor formulation in this Example was tested for stability

against crystallization during storage. The formulation was stable at 4-8°C for at

least two weeks.

Example 35: In vitro release of water-soluble disodium fluorescein

A water-soluble colorant, disodium fluorescein (Fiuo), was dissolved in a

formulation containing PC/o-tocopherol/Ethanol (27/63/10 wt%) to a concentration
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of 5 mg Fluo/g formulation. When 0.1 g of the formulation was injected in 2 ml of
phosphate buffered saline (PBS) a reversed micellar (I5) phase was formed. The
absorbency of Fluo released to the aqueous phase was followed at 490 nm over a
period of 3 days. The release study was performed in a 3 mL vial capped with an

5 aluminium fully tear off cap at 37°C. The vial was placed on a shaking table at 150
pm.
The release of Fluo from the PC/a-tocopherol formulation (see Table 9) indicates
that this (and similar) formulations are promising depot systems. Furthermore, the

absence of a burst effect is noteworthy, and the release indicates that the substance

10 can be released for several weeks to months; only about 0.4% of Fluo is released
after 3 days.
Table 9
Formulation % release (37°C)
24 h 72h
PC/oi-tocopherol/EtOH: <0.1% 0.43
27/63/10 wi%
# Release below detection limit of the absorbance assay
15
Example 36: Formulations of the analgesic/antiinflammatory benzydamine
Formulations were prepated as in Example 1 by mixing benzydamine with a mixture
of GDO, PC, ethanol and optionally PG/AP in the following proportions.
20
Formulation BZD | GDO PC EtOH PG AP
1 3.0 53.3 28.7 10.0 5.0 0.01
2 3.0 53.3 28.7 15.0 0 0.01
3 3.0 574 24.6 10.0 5.0 0.01
4 30 | 492 32.8 10.0 5.0 0.01

where BZD is benzydamine, EtOH 1s ethanol, PC is LIPOID S100 soybean
phosphatidylcholine, GDO is glycerol dioleate, PG is propylene glycol, and AP is
ascorbyl palmitate.

25
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All formulations are low viscosity liquids which generate liquid crystalline phase
compositions upon exposure to aqueous conditions,
5 Example 37. Fentanyl nasal formulation

Formulations were prepared as in Example 1 by mixing the narcotic analgesic
fentanyl with a mixture of GDO, PC, ethanol and optionally PG in the following

proportions.
10
Formulation | Fentanyl PC GDO EtOH PG
1 0.05 34 51 10 5
2 0.05 36 54 10 -
3 0.05 42 43 10 5
4 0.05 45 45 10 -
5 0.15 34 51 10 5
6 0.15 36 54 10 -
7 0.05 30 45 15 10
8 0.15 30 45 15 10
where EtOH is ethanol, PC is LIPOID S100 soybean phosphatidylcholine, GDO is
glycerol dioleate, and PG is propylene giycol
All formulations are low viscosity liquids suitable for administration by nasal spray,
15 which generate liquid crystalline phase compositions upon exposure to aqueous
conditions.
Example 38: Diazepam nasal formulation
20 :
Formulations were prepared as in previous examples by mixing the benzodiazepine
antianxiety agent diazepam with a mixture of GDO, PC, ethanol and optionally PG
in the following proportions.
25
Formulation Diazepam PC GDO EtOH PG
1 5 32 48 10 5
2 5 34 51 10 -
3 10 37 38 10 5
4 10 40 40 10 -
5 10 30 45 10
6 10 32 48 10 -
7 10 26 39 15 10
8 10 30 45 15 -

where EtOH is ethanol, PC is LIPOID S100 soybean phosphatidylcholine, GDO is
glycerol dioleate, and PG is propylene glycol
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All formulations are low viscosity liquids suitable for administration by nasal spray,
which generate liquid crystalline phase compositions upon exposure to aqueous
conditions.

5 Example 39: Interferon Alpha-2a

Interferons (IFNs) are used as a treatment for many types of systemic cancer, often
in combination with chemotherapy or radiation. Recent data suggest that IFN Alpha
is a multifunctional immunomodulatory cytokine with profound effects on the

10 cytokine cascade including several anti-inflammatory properties. These newly
identified immunoregulatory and anfi-inflammatory functions may also be of
importance in freatment of diseases such as chronic viral hepatitis and help to
explain some of the JFN mechanisms.

15 A non-aqueous precursor formulation was formed by dissolving PC (360 mg) and
GDO (540 mg) in EtOH (100 mg). Interferon Alpha-2a (4 mg) was dissolved in
water (76 mg) and this solution was thereafter added to the non-aqueous precursor
formulation to form a depot formulation precursor of low viscosity.

20 Injecting the depot precursor into excess water (syringe 23 G; 0.6mm x 30 mm)
resulted in a monolithic liquid crystalline phase (I, structure).

Example 40 Leuprorelin (Leuprolide)

25
Leuprorelin acetate (or leuprolide acetate) is a synthetic nonapeptide analogue of
naturally occurring gonadotropin releasing hormone (GnRH or LH-RH) that, when
given continuously (e.g. as a depot formulation), inhibits pituitary gonadotropin
" secretion and suppresses testicular-and ovarion steroidogenesis. Leuprorelin is used
30 for the treatment of advanced prostate cancer.

A depot formulation precursor was formed by sequentially dissolving 22.5 mg
leuprorelin acetate and 360 mg PC in 100 mg of NMP. 540 mg of GDO was added
to the mixture yielding a molecular solution depot formulation precursor of low
35 viscosity. Injecting the formulation precursor into excess water (syringe 23 G;
0.6mm x 30 mm) resulted in a monolithic liquid crystalline phase (I; structure).

Example 41: Alendronate
40
Bisphosphonates are structural analogues of pyrophosphates and have
pharmacologic activity specific for bone due to the strong affinity of
bisphosphonates for hydroxyapatite, a major inorganic component of bone. The
compounds are used to treat postmenopausal osteoporosis, hypercalcemia of
45 malignancy and metastatic bone disease (MBD).
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A non-agueous precursor formulation was formed by dissolving PC (360 mg) and
GDO (540 mg) in EtOH (100 mg). Alendronate (12 mg) was dissolved in water (80
mg) and this solution was thereafter added to the non-aqueous precursor formulation
to form a depot formulation precursor of low viscosity. Injecting the depot precursor
into excess water (syringe 23 G; 0.6mm x 30 mm) resulted in a monolithic liquid
crystalline phase (I structure).

Example 42: Olanzapine

Olanzapine is a low molecular weight drug used for the treatment of patients with
schizophrenia.

A depot formulation precursor was formed by sequentially mixing 50 mg
olanzapine, 360 mg PC and 100 mg of EtOH. 540 mg of GDO was added to the
mixture resulting in the final depot formulation precursor.

Injecting the formulation precursor into excess water (syringe 23 G; 0.6mm x 30
mm) resulted in 2 monolithic liquid crystalline phase (I; structure).

Example 43: Acne formulations with Clindamycin

Formulations were prepared as in previous examples by mixing the semisynthetic

antibiotic clindamycin (free base or salt) with a mixture of GDO, PC, ethanol and
PG in the following proportions (by weight).

Formulation | Clindamycin HC1 PC GDO EtOH

1 _ 1 30 54 10

29 54 10

Lh| Lh] Lh| Ln| g

2 2
3 1 34 50 10
4 2 33 50 10

Formulation | Clindamycin base PC GDO EtOH [ PG

S 1 30 54 10 5

29 54 10 5

6 2
7 1 33 54 2 10
8 2 32 54 2 10

The resulting preformulations are low viscosity liquids which, after application
resistant to water, sweat, etc. The formulation are applied locally on the skin as a gel
or by spraying and are bioadhesive with good film-forming properties.
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Example 44: Further exanples of viscosity in PC/GDO mixtures on addition of
co-solvent

5 Mixtures of PC/GDO and co-solvent were prepared according to the methods of
Example 1 and Example 3 in the proportions indicated in the table below.
The samples were allowed to equilibrate for several days before viscosity
measurements were performed using a Physica UDS 200 rheometer at 25°C.

Sample PC/GDO EtOH/ Glycerol / HO/ Viscosity /
(wtfwt) wt% wit% wt%o mPas
1 . 50/50 3 - - 1900
2 50750 R - - 730
3 50/50 7 - - 430
4 50/50 8 - - 300
5 50/50 10 - - 210
6 50/50 15 - - 100
7 45/55 3 - - 1350
8 45/55 5 - - 540
9 45/55 7 - - 320
10 45/55 3 - - 250
11 45/55 10 - - 150
12 45/55 15 - - 85
13 40/60 3 - - 740
14 40/60 5 - - 400
15 40/60 7 - - 240
16 . 40/60 8 - - 200
17 . 40/60 10 . - - 130
18 40/60 15 - - 57
19 40/60 - 10 - 8*10"
20 40/60 - - 3 2.5%10°
2] 40/60 - - 5 4%10'

10
This example further illustrates the need for a solvent with viscosity lowering
properties in order to obtain injectable formulations. The mixtures containing
glycerol (sample 19) or water (samples 20 and 21) are foo viscous to be injectable at
solvent concentrations equivalent to the samples containing EtOH (compare with
15 samples 13, 14 and 17). ’

Example 45: Occtreotide Formulation compositions
Formulations were prepared as in Example 1 by mixing the peptide active ocireotide

20 with a mixture of GDO (at one of several purity levels) or tocopherol, PC, ethanol
and optionally dioleoyl PG in the following proportions (by weight)



5 GDO quality (according to AC Mnoglycerides Diglycerides
Triglycerides GDOL 10.9% 87.5% 1. 4% G1302 42% 92. 1% 3. 5% 0003 0. 5%
95. 3% 4. 0%y 200sh9%3p!| ation P (for conposition see aboveﬁcfffﬁzoo:mozzﬂ
adm nistered by s.c.injection in the rat at a |level of

formul ati on per kg body wei ght, corresponding to 30 nyg/ kg of
10octreotide. Cctreotide plasma |evel s.gd-ter adm nistration were
nonitored for 5 days to exam ne any burst profile. It was observed
that the highest plasna concentration was |less than three fold
greater than the average plasa concentration over the first 5 days.

15 The resul t s | &prmaHationt) B af BtGHho i n{ BB ¢ CPORXaFPIO8 48P DOPG
Sunscreen formiEations_2@For mhifi&t i on®-Aerde prepared 4828n Exanplle 1
by mi xi ng each @‘; QF\ALerrzLLI\/ %&mh : sddtferin 7a0¢ ith a |-
3 C d anhl'Y 1 n. fall ovimid“RArohortionhd (hvul -
\T,e?(t ﬁ[ N O{/\DGggw H) 44 7§n9}1& ;. MGB" ;gg;g }'9 40 co [B v aloei onl BES o
g ) T - - 53-#\) _Ul o 9.!._I A\ AN L A\ 4
Et OH J 5 5 375 |- : 558 |- .
K 3 5 36.8 |- . 552 - -
L 5] 5 35.6 - - 535 - z
M 3 5 35.8 | - - 852 - ]
N 3 5 33.8 |- " 552 - 3
o) 3 5 308 |- " 55.2 - B
P 3 5 46 - - 46 - -
Q 3 (110 835 |- n 435 - » |
R 6 |10 42 B n 42 - -
S 3 7 45 - - 45 - -
T 6 7 43.5 43.5 - -
where OCT is ocireotide, EtOH is ethanol, PC is L[POID S100 soybean

phosphatidylcholine, GDO is glycerol dicleate, TP is a-tocopherol, DOPG is dioleoyl

phosphatidylglycerol
5
GDO quality {according to AC)
Monoglycerides Diglycerides Triglycerides
GDO1 10.9% 87.5% 1.4%
GDO2 4.2% 82.1% 3.5%
GDO3 0.5% 95.3% 4.0%

Formulation P (for composition see above) was administered by s.c.injection in the
rat at a leve] of 1 ml formulation per kg body weight, corresponding to 30 mg/kg of
10 octreofide.

' Octreotide plasma levels after administration were monitored for 5 days to examine
any burst profile, It was observed that the highest plasma concentration was less
than three fold greater than the average plasa concentration over the first 5 days.

15
The results of the study are shown in Figure 6
Example 46: Sunscreen formulations
20 Formulations were prepared as in Example 1 by mixing each of several UV

absorbing/scattering agents with a mixture of GDO, PC, and ethanol in the following
proportions (by weight)



Tioveil CM Spectraveil FIN Sol avei | CT-100 Tioveil 50 MOTG 1 38 42 5
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Formulation | PC GDO | EtOH | Tioveil { Spectraveil | Solaveil | Tioveil
CM FIN CT-100 ;50
MOTG
1 38 42 5 - - - 15
2 38 42 5 - - 15 -
3 37 38 5 15 5 - Z

Where TIOVEIL CM (Unigema) comprises Cyclomethicone (and) Titanium Dioxide (and)
Dimethicone Copolyol {and) Aluminium Stearate (and) Alumina, SPECTRAVEL FIN(Unigema)
comprises Zinc Oxide (and) C12-15 Alky! Benzoate (and) Polyhydroxystearic Acid, SOLAVEIL CT-
100 (Unigema) comprises C12-15 Alkyl Benzoate (and) Titanium Dioxide (and)
Polyhydroxystearic Acid (and) Aluminum Stearate (and) Alumina, and TIQVEIL 50 MOTG
(Unigema) comprises Titaniym Dioxide (and) Caprylic/Capric Triglyceride (and) Mineral Oil (and)
Polyliydroxystearic Acid (and) Alominuin Stearate (and) Alumina.

The resulting formulation precursors show low viscosity upon formulation and are
readily applied by pump spray. Upon contact with body surfaces a resilient UV
protective layer is formed.

Example 47: Chlorhexidine periodontal depots.

Formulations were prepared as in Example 1 by mixing the antiinfective agent
chlorhexidine digluconate with a mixture of GDO, PC, and ethanol in the following
proportions (by weight)

Table. Chiorhexidine digluconate depot formulation compositions.

Formulation Chlorhexidine | PC GDO EtOH
digluconate :

A 5 34 51 10

B 5 36 54 5

C 7 33 30 10

D 10 32 48 10

E 15 30 45 10

The chlorhexidine depot preformulations have low viscosity and are easily
administered to the periodontal pocket. The compositions provide better distribution
and spreading of the active substance throughout the periodontal pocket when
compared to current products, such as Periochip®.

The depot formed after application gives protection against re-infection of the
pocket. The depot also has excellent bioadhesive properties and sticks to mucosal,
teeth and bone surfaces.

Release of chlorhexidine digluconate from 250 mg Formulation A (see above) in
0.9% aqueous NaCl (500 m1) was studdied. The formulation was held in a
cylindrical metal cup which was placed in a teflon holder at the bottom of a standard




conprises Zinc Oxide (and) Cl12-15 Al kyl Benzoate (and)

Pol yhytiroxystearic Acid, SOLAVEIL CT-100 (Uni gema) conprises Cl2-15
Al kyl Benz@gtgostidads Titani um Di oxi de (and) Pol yhy drgpeyskBeddeS217
Acid (and) Alum num Stearate (and) Al um na, and TIOVER 50 MOTG

(Uni gema) conprises Titani um D oxide (and) Caprylic/Capric
Triglyceride (and) Mneral Ol (and) Jd3l yhydroxystearic Acid (and)
Alum num Stearate (and) Alum na. The resulting fornulati on precursors
show | ow viscosity upon fornulation and are readily applied by punp
spray. Upon conU&Rrelpdse hathobhe couirstaemsdehveee Hiclfpmmwlatioy apt sirwerdingsaline
| ayer is fornedsohit®nPyraspt en'47nd ihdnimavatisieedler paddient 200 mapot s.
Fornmul ati ons were prepared as in Exanple 1 by mxing the
antiinfective aDendeleatd corleskhown meFigirg 7 Wlemnasiretesthieusiaineddnd eesentially
(11)0, PC, sand wiifoamatleass of bidothetiimefmng tROformdatidn cvesa fdaodweRghdyrs.
Tabl e. Chl or hexi di ne di gl uconate depot fornulation conpositions.

For mul ati on Chl or hexi di ne di gl uconate PC (DO EtOH A 5 34 51 10 B 5 36
54 5 C7 33 50 10 D 10 32



48 10 E 15 30 45 10 The chl orhexi di ne depot preformnul ati ons have | ow
viscosity and are easily 25adm nistered to the periodontal pocket.
The conpositions provide better distribution and spreadi ng of the
active substance throughout the periodontal pocket when conpared to
current products, such as Periochip(r). e depot formed after
application gives protection against re-infection of the 30pocket.

The depot al(ﬁ has excel | ent bi oadhesive properties and sticks to
mucosal , teet®@Hd bone surfaces. Rel ease of chl orhexidine

di gl uconate from 250 ng Fornul ati on A (see above) in 0.9% aqueous

Necrl i ol A& bitRha AR Sk BTHE R1d0 Risktyr fosfligla Bmystallne ppixtore

bottom of a sﬁandard - 54- USP rel ease bath. The contact area
bet ween ¢ he fgr mul r 9 s 2.4 cng,
and t he sol ut on vra/giséagtltﬁl?nr%?%gﬁ% cﬁ&gﬂg#ﬁ%n&/%%g{‘l%as?%é”édc ﬁh ép@é rel ease

curve shown it Flﬁﬁk@ﬁF“ﬁéﬁﬁﬂ$Phﬂ@es t he sustalned and essentially
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(0] ours

|
Ol soasi Ty natEereE af Lok e Pinar oAt is ALrelvad or Gspeatua) i did 19 dscbly

neutral di acyhixhirpand shelfetrthaprd-foastilador fctrmsp@he capable df)fomhingeddtasone
Phosphojy P! dionetiulcrl Afthe BiSe HRGQIRBL R fic QYOS fiRRLAH LD, | OW

vi scosi ty organi ere gfe" bl vattve agent is
di ssol ved or dispersed in the low viscosity m xture and wherein the

pre-formul atign fof %fo%ulaﬁoﬁ' 2PaRInedqh cfAhT \QﬂerelﬁtSﬁfde%ﬁid élgg)cgﬁine phase

liquid crystalline phase structure upon contact an aqu
fluid. 2)A pr8VFBrsPiRaBeHEs clainmed in claim1 wherein said |iquid
crystalline phase structure |s broadhesrve 153) A pre-fornul ati on as

clainmed,in claim1l | ai rein.copponen
é 31 A pre- ormula 1on as claimed in claim | or clan)n 2 wherein component a)

consists essentially of diacyl glycerols, especially glycerol dioleate.

4) A pre-formulation as claimed in claim 1 or claim 2 wherein component a)
consists essentially of at least one tocopherol.

20
5) A pre-formulation as claimed in claim 1 or claim 2 wherein component a)
consists essentially of a mixture of GDO and tocopherol.

6) A pre-formulation as claimed in any of claims 1 to 5 wherein component b)
25 is selected from phosphatidylcholines, phosphatidylethanolamines,
phosphatidylserines, phosphatidylinositols and mixtures thereof.

7) A preformulation as claimed in any of claims 1 to 6 having a viscosity of 0.1
to 5000 mPas.

30
8) A preformulation as claimed in any of claims 1 to 7 having a molecular

solution, L, and/or L; phase structure.

9) A preformulation as claimed in any of claims 1 to 8 having a ratio of a) to b}
35 of between 95:5 and 5:95 by weight.



consi sts essentially of diacyl glycerols, especially glycerol
dioleate. 4)A pre-fornulation as clainmed in claim1 or claim?2

wherei n conponent a) consists essentially of at |east one tocopherol.
20 5) A pre-formulation as clainmed in c @lml or claim2 wherein
conponent a) consists essentially of a m xture of GDO and tocopherol .
6) A pre-formul atlon as claimed in any of clains 1 to 5 wherein
conmponent b) IS cte fro hos hatid hol i

phosphat i dyl e]t?oaan QFﬁ frowlat ;?Ef‘é W%"é’r‘%/tjﬁi"’émsﬂﬁ‘&?mﬁ‘t“g&ﬁ 98P t ol s
and m xt ur es dohgoaait.c) b?)ye.@pbéémnpnﬂeatsia@m B3 @l aimed in any of
claims 1 to 6 haying a viscosity of 0.1 to 5000 nPas. 30 8) A
preformulation as clained in any of clains 1 to 7 having a nol ecul ar
sol ution, L2 ldnd/ ok predophdationsasrclegmad & anyd)f cheips dftoif whgteim poraponent c)
claimed §n any saéct&i ﬁ'bl'i’i‘saléohbfé RetbiRed] Oferd, étﬁ&’s %ﬁfde@%ulﬁ;ﬁo;ﬁhe@ﬁﬁ mixtures
between 95:5 and 5: by wei ght . mul ation as
clained in arﬂ}eTS‘P cI al me 1 to 9 havi ng 0. 5 to 50% conponent c¢) by

wei ght of corrponents a) +b) +c¢). 11) A prefonnul ation as cl ai ned

in any of cI erein co nent 5i s c from . .
o cohol o, ketldnes, A BestGriisics, i sFOTRLH Hotcliins e §eeShned R Sornrisine
t hereof 12) u@tprlé%)bymb@tofa)ah)@:ﬂaaahamédlamphmhﬂef claims 1 to 11
additio IIy conprising up to 10% by wei ght of a)+b) of a charged
anphi phi 10 12‘% A preformulation as claimed in any of claims 1 to
12 wher ei n sdid a preforagdationi as chdined ireahyfafeininis Uds 12 avireregesad active

nutrients, CoggRlik Qélectéd ﬁ‘gﬁl@?ﬁgss antféeﬁé’ Ol rt MG cos%é%ﬁ@%at aﬁlceﬂ 81l Surings,

vitam ns, diefary supplenments and m xt'ures thereof
pref or mul at i SHASHESIG 2genisdVitamigg| disHry SuUpplemEnts agéilHX‘HFfﬁé qrgofse| ect ed
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16) A preformulation as clainmed in any of clainms | to 15 which is
adm ni strabl e shy | QpRFEmANaticADs c?a?ﬂie(f‘lrpélﬁﬁ'rp[wlh@itehpﬁl@&u |1@ééi@%@ed' flom

" im0 app el AT oI 2B Py 8eaen pﬁanags R

aer osol spr aydgofisB; GRRHEnsZoatsNBisplRB3psiates, tlilphekidileeand ikt étheebHn
as claimed in any of clains | to 16 which forns a depot providing
continuous rel ease of active agent for at |east two weeks, wherein

sai d active d@ent A prefeimydaticatasichamtd onaysdlciimed té d dmwhich is administrable
by injection.
25
17) A preformulation as claimed in any of claims 1 to 15 which is administrable
by spraying, dipping, rinsing, application from a pad or ball roller, painting,
dropping, aerosol spraying or pump spraying.

30 18)  Aninjectable preformulation as claimed in any of claims 1 to 16 which
forms a depot providing continuous release of active agent for at least two weeks,
wherein said active agent comprises at least one selected from
i. octreotide
1l human growth hormone

35 1ii. interferon alpha

iv. leuprolide



i.octreotide human grow h hornone 35iii.interferon al pha
iv.leuprolide - 57 - 19) An injectable prefornulation as clainmed in
any of clains 1 to 16 which forns a depot providing continuous

rel ease of active agent for at |east two ﬁfeks, wherein said active
agent conprises at |east one sel ected f79 ' 5i . risperidone ol anzapi ne
t est ost erone undecanoate 20) A topical fornulation as clainmed in any
of claims 1 to 15 for intraoral 10adm nistration which forns a

bi oadhesi ve, controlled rel ease product, wherein said active agent
conpri ises a]E ll%aftA@h@eaﬂﬂelpﬁeﬁﬁﬂ;mmhias ban?ydﬁrﬁn@%fhraaﬁad% 1@5211'1%1A
topi cal pre nul at.i on_as.cl ai in any of.cl.ains to,15 suitable
for §nt  bor aitolg HREE PRNGRE P b B BT ot e PRt s feistie oBta
i nfections, whlareinsaidhetivesgontcagpmdes atslegd boe kdodtetl fremgl uconat e, and
where the prqfornq&&kﬁ&ﬂmis applied as a liquid product which fornms a
surface gel in situ between 1 second. and 5 mn after application. 20
22) A non-paﬂbnteﬂ%ﬁnﬁﬁﬂnﬁulation as clainmed in any of clains 1 to 15
for intranasgli spra¥oa@mmiwvitanhbay which forns a bi oadhesive,
controlled rel ease product, wherein said active agent conprises at

| east one selected fromi.fentanyl 25ii.diazepam 23) A topical

formul ati on &@&9)cl aA mgfcal foramyativh a8 lchiimed ih 4ng oE2ladid | abll & férdntrawgall ar

adm ni stratian, . i al d active ent co ises at |east one .
el ect el 1 r ommiREHEit R rBfaiFacSPL, SRRl R e S BPFin ot
ketotifen furmstive agent comprides aBidbsoas etledted framt eol ol , | evobunol ol ,
dorzol am de, jbri nzplarg.dgye €pi nephrine, dipivefrin, clonidine,

apracl oni di ne, brinonidine, pilocarpine, atanoprost, travoprost,

bi mat opr ost, inoprl&&asiek, pi | ocar pi ne hydrochl ori de, dexamet hasone,
chl oranpheni col, and i ndonethacin. -58 - 24)A non-parenteral

formul atlon clajmed in an f.clai 1.to 15 for der ol ogi cal
adni ni si ati o) whi FORIGH H{se?%l%ﬁﬁ%}%sc%?d Hb?ﬁyr%cfaé’alsﬁéggééléﬁ%h%ﬁ’ﬁct ,
wher ei n t he antraoral sigenistratborsfel eestadnf sfqrriodomalyamldaypical infections, wherein
5ii.testoster ical forqul ation .al ned j.n
ohy of ol i mitq fuBIEERICB meRte AORRER) ol LR ld RO ARnfaliBh [itplill
forms a bi oadi@diguid prodwetvdiichetorme h suidecergeb ity beiwheandi secomtk and 6 invie
agent is sel gglpahdiicafid.coSnetic agents, fragrances, flavourings,
essentigé oils 1 absor bi ng agents and m xtures thereof

22) A non-parenteral formulation as claimed in any of claims 1 to 15 for
intranasal spray administration which forms a bioadhesive, controlled release
product, wherein said active agent comprises at least one selected from

1. fentanyl

25 1. diazepam

23) A topical formulation as claimed in any of claims 1 to 15 suitable for ocular
administration, wherein said active agent comprises at least one selected from
diclofenac, pilocarpine, levocabastine hydrochloride, ketotifen fumarate, timolol,

30 betaxolol, carteolol, levobunolol, dorzolamide, brinzolamide, epinephrine,
dipivefrin, clonidine, apraclonidine, brimonidine, pilocarpine, atanoprost, travoprost,
bimatoprost, unoprostone, pilocarpine hydrochloride, dexamethasone,
chloramphenicol, and indomethacin.



26) A process for the formation of a pre-fornulation suitable for the
adm ni stration of a bioactive agent to a (preferably manmal i an)

subj ect, said process conprising formng a non-liquid crystalline,

| ow viscosity mixture of 15a)at |east onggneutral diacyl |ipid and/or
at | east one tocopherol; b) at |east oné phospholipid; <c¢) at |east

one bi oconpatibl e, oxygen containing | ow viscosity, organic solvent;

and di ssol vi or ersin ast one .bi gactive ent the | ow
vi scosity m %@l }g IE‘) ﬁre&fe%f@%’g‘i“ﬁ ?ad@ﬁg&ih@}ﬁ%f 16Pqé i or
to formng thﬁnhalwlogu@d:adminystmmﬁ whéch fBﬂnsZiMéa@lﬁdsms&)mlledl ailemse i n

cl aim 26 wher eformul ati on as cl ai ned
in any of cl é)%&ciao{[&r%é%%%#ﬁ%%nge %?ecgdpr{%%n’! iquid crystalline, |ow

vi scosity mture agpclogiBa) at | east one neutral di acyl lipid and/or at

| east one togppher@linsteddhe fhddegRite. ONe phospholipid; c¢) at |east one
bi oconpati bl e, oxygen contai ning, |ow viscosity organic sol vent;

wherein at | east one bioactive agent is dissolved or dispersed in the
| ow vi scosi tmsm Xt AlkHiddd férhifl AU EEMER 0y TRIEmE Qhoyb @éﬂd&ﬂnaterog;baﬁ

n the ta 30 ration.of said acti ent erein.s
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phase struct uctveggnt rsmnteatetl fidnt bosatetiagaeasiSraptances, flASYuHRs Seential oils

cl ai med;4n cl r | ation is a 35prefornul ation
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as clalrredln 9 - 30) A nethod of
treatnment or prophyl axis of a human or non-human ani mal subj ect

conprising adigyni s{ ?ﬁk’eﬁ’foﬁhe@oﬂﬁﬁfo rorfldlp?é f&ﬂlu?a?ﬁﬁlsﬁitéﬂ?gfdr@h@ny of

claine 1 to 25 531)The neth of aim3 treat nent of

condition selddEimaraticspindueasiivepesnifes mrefﬁrab%mn@@maﬂlﬁm)ewbj esh Sal§k| n
soreness, eyeré@edtdhpisng Geminged n&ﬂﬁ@ﬂ@%@staﬂlﬂ{eew PiRSosachigRgldt | ons

f th d/ t I d | udi
O ey n0Sh And) el 08 Bl TR rrepreslgl Bucom
and hornone @dgfi ciat eyt @re phokgtlodipele. 10 32) The net hod of claim 30 for

prophyl axi s ;%ga' n lé?t tAn%%é&coﬂ#%uﬁ@n&;%eﬂ@oﬁgllnﬁlgjlgg' J1£c%§‘t¥1;b§%%§d fvent;

during surge |on
the site of Hud ﬁsssoleu%oroiwp&m%atdwét onsybipadtine egert dinthe 1o viscasity mixture,

infections ang ik ff18sk bRSSE Ecﬁﬁbﬂn@h@g b bPEDAGE ﬂo\{bﬁmﬁ@ KD \héd%gltﬂr hhixture.
exposurf to infective agents.
27y A process as claimed in claim 26 wherein said preformulation is a

preformulation as claimed in any of claims 1 to 25.

28)  The use of a non-liquid crystalline, low viscosity mixture of:

25 a) at least one neutral diacyl lipid and/or at least one tocopherol;
b) at least one phospholipid;
c) at least one biocompatible, oxygen containing, low viscosity organic solvent;
wherein at least one bioactive agent is dissolved or dispersed in the low viscosity
mixture in the manufacture of a pre-formulation for use in the sustained

30 administration of said active agent, wherein said pre-formulation is capable of
forming at least one liquid crystalline phase structure upon contact with an aqueous
fluid.

29)  The use as claimed in claim 28 wherein said preformulation is a

35 preformulation as claimed in any of claims 1 to 25.
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30) A method of treatment or prophylaxis of a human or non-human animal
subject comprising administration of a preformulation as claimed in any of claims 1
to 25.

31)  The method of claim 30 for the treatment of a condition selected from
bacterial infection, fungal infection, skin soreness, eye conditions, genital soreness,
infections and conditions for the finger and/or toe nails, travel sickness, addiction
including nicotine addiction, periodontal infection, conjunctivitis, glaucoma and

hormone deficiency or imbalance.

32)  The method of claim 30 for prophylaxis against at least one condition
selected from infection during surgery, infection during implantation, sunbumn,
infection at the site of burns, cuts or abrasions, oral infections, genital infections and

infections resulting from activities resulting in exposure to infective agents.



