Li pi d Depot Formnul ati ons The present invention rel ates
to fornmul ati on precursors (pre-formnul ations) for the
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conpositions. In particular, the invention relates to
pre-fornulations in the formof |ow viscosity m xtures
(such as nol ecul ar solutions) of anphiphilic
conmponents and at | east one bioactive agent which
undergo at | east one phase transition upon exposure to
aqueous fluids, such asj] ii}ﬁﬁi)eﬁ;b%&%nulkﬁ&{seby formng a
controll ed release matri X which optionally is
bi oadhesi ve. Many bi oactive agents including

phar e %b@sbﬁahﬁentlﬁhl tdlatedlb%mmlldt@mpi‘@u@ﬁﬁ (p@-ﬁ)ﬂﬁﬁlbudﬁfsy or the in
ction t hat t

t
" anodbEeTToe e R Uied M ore i BPBYats” In e, Brgjavention
Sobsersieds tooprpiomiudaions irethb fcndncnj ilowm visedsity onixtivgsgswcht dsenolecular

C o nee n]It {185 ) ?P allnph gﬂlﬁa %&B Hs %Bg ﬁl@ﬁs‘i 019‘; blBQ&lVQ Qigé(nt which

r ate
c o nc elnderrg@ aﬂnast 13- pl@s@@a@woa upen ?%quuﬂeé@ @cnueonbﬂulds such as body

ben ?Fl‘uﬁisaihel%ar €ttt c&@roﬁ&d felcRsd @8krik wHidEoAB8MYy is bioadhesive.

Similarly, there is generally an upper concentradtion
| evel above which no further benefit is derived by
100 ncr @&ﬁiyﬂﬂodctiee senaantliding piarmbeeustioal; noakes, vikmieasid@ forth

t he once;}IB % %‘glﬁgé)\\gﬁg ) Eg t}) Qtr thir8 ezl rah gg s ?cé@raﬂons

unde Priect <
agenbserheheh theboaggnisiceh bfg@bsaﬂve& td rovide eorambllbblguaﬂ viifee Where

f t
o g 2 géﬂeg%glia?n\ﬂaﬁ%g }/Mnttﬂg Igl:gﬁrﬁﬂﬁg i of il %Q% g 1?&&@ or as demonstrated
concbnseram wacaaHoR liiane peifaitpler¢loep mneﬁmﬁbef@t gpn be

156 houkSuied i%ec}{@ t, d@Mﬁ])\fly, |tﬁlsré’Is@%ﬁerﬁH_fyS ﬁﬁuﬁﬂ'&f—‘ céehtrdfon level
cl earance |.s g{r@a{kﬁ @ H a%ctl onal vgi&n oW IS . '
narr é\?\?‘@ﬁ@lﬁlhﬁ% nghitis feryep og grasing R FRRSFRtFEeR o some
Wi t hicgkeb l’ﬁcﬁeaWnQ tiecoheghation {boke & peadicalaniey sl vemudty irharlesirable or
of a sma re required. This can be

part FEH g@roaﬁ}ch ult where non-oral routes of
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dur i Agrrovaedthasto mhibsain sbinkgteldconcentration within this window regular

25 (or even continuous) doses of a small amount are required. This can be particularly

difficult where non-oral routes of administration (e.g. parenteral administration) are
desirable. Furthermore, in some circumstances, such as in the fitting of implants .
(e.g. joint replacements or oral implants) the area of desired action may not remain
accessible for repeated administration. In such cases a single administration must

30 provide active agent at a therapeutic level over the whole period during which

activity is needed.

Various method have been used and proposed for the sustained release of
biologically active agents. Such methods include slow-release, orally administered

35 compositions, such as coated tablets, formulations designed for gradual absorption,



Vari ous net hod have been used and proposed for the
sustai ned rel ease of biologically active agents. Such
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conpositions, such as coated tablets, formulations

desi gned for gradual absorption,such as transdernal

pat ches, and sl owrel ease iﬁﬁrants such as "sticks"

i mpl ant ed under the skin. One method by which the

gradual release of a bioactive agent has been proposed
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rawbac Len guite a.co .
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DO' xtﬁ@étio%d@éfrbﬁth@ﬁ@ﬁ&ér%éoﬁrs%en applied as a
sol ution or pre-polynmer, causes an initial burst of

drug rel ease when the conposition is first
ad ”Wérﬁh&ﬁ@delfﬁhfyspd@t of @ldwg pelynizy depop estnpakitidns latvey have the

1sa8¢an¥"'?ge o? acceptmg only relatively low drug loads and having a "burst/lag"
release profile. The nature of the polymeric matrix, especially when applied as a
solution or pre-polymer, causes an initial burst of drug release when the composition
is first administered. This is followed by a period of low release, while the
degradation of the matrix begins, followed finally by an increase in the release rate
to the desired sustained profile. This burst/lag release profile can cause the in vivo
concentration of active agent to burst above the functional window immediately
following administration, then drop back through the bottom of the functional
window during the lag period before reaching a sustained functional concentration.
Evidently, from a functional and toxicological point of view this burst/lag release
profile is undesirable and could be dangerous. It may also limit the equilibrium



degradation of the matrix begins, followed finally by
an increase in the release rate to the desired
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cause the in vivo concentration of active agent to

burst above the functional w_ndow i nmedi ately

follow ng adm ni strati on, t hén drop back through the
bottom of the functional w ndow during the |ag period
bef ore reaching a sustained functional concentration.
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Pr o\ deheRBYndtR "th‘é’e’ M@%ﬁﬁe&f the rel ease profile
of the formulation and thus it is uncertai n whether or

not a "burst" profile is provided. The use of
non-Thamed bia[onplbmaﬂaxqihasecstmcteses (sushlas Hguillicopsiatline phases) in the

cr y% f xllelrgr of b1%a&18x7€es %ents is n%w relatively well established. Such structures form
when an amphiphilic compound is exposed to a solvent because the amphiphile has
both polar and apolar groups which cluster to form polar and apolar regions. These
regions can effectively solubilise both polar and apolar compounds. In addition,
many of the structures formed by amphiphiles in polar and/or apolar solvents have a
very considerable area of polar/apolar boundary at which other amphiphilic
compounds can be adsorbed and stabilised. Amphiphiles can also be formulated to
protect active agents, to at least some extent, from aggressive biological
environments, including enzymes, and thereby provide advantageous control over

active agent stability and release..



delivery of bioactive agents is now relatively well
establ i shed. Such structures form when an anphi philic

W@oIs0ouTsa0 i s exposed to a sol vent because the PCT/GB2005/002217

10

15

20

25

30

35

anphi phil e has both pol ar and apol ar groups which

cluster to form polar and apaql ar regions. These

regions can effectively sol aBi Ii se both pol ar and

apol ar conpounds. In addition, many of the structures
formed by anphiphiles in polar and/ or apol ar solvents
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CoNp&sibi bfothe pRAVE@iaghdn. Specifically, the solvents used in known lipid
formulations have only a limited effect in reducing the viscosity of the mixture.

Water, for example, will induce the formation of a highly viscous liquid crystalline
phase and solvents such as glycerol and glycols have a high viscosity and do not
provide any greatly advantageous decrease in the viscosity of the composition.
Glycols are also typically toxic or poorly tolerated in vivo and can cause irritation

when applied topically.

Furthermore, the known lipid compositions in the low-solvent L2 phase may support
only a relatively low level of many bioactive agents because of their limited
solubility in the components of the mixture in the absence of water. In the presence
of water, however, the formulations adopt a highly viscous cubic liquid crystalline



passed through the necessary fine-pored nenbrane. As a
result, the conpositions nust be prepared under highly
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manuf acturi ng. Wiere L2 phases are used, these are
generally of |ower viscosity_but these may still cause
difficulty in application ana al l ow access to only a
smal|l region of the phase diagram Specifically, the

solvents used in known lipid formul ati ons have only a
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a

ave practical access to only certain phase
structures and conpositions because other m xtures are
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phase 1s stab er t hosphol
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concentration or, having a.hexagona Ch alli "

pha%nggrpal&qrgllegot C?ﬁlgO%ﬁ%%lé’l wiva é%)ée n%%t bt 4435 -burst

est ableasehpedfilehahe bympositicng lare@la) ﬁormecfﬂwmma&trla&ﬁrthat are non-toxic,
biotolerable and biodegradable. Furthermore, the pre-formulation is suitable for the
formation of depot compositions following parenteral administration and also
following non-parenteral (e.g. topical) administration to body cavities and/or

surfaces of the body or elsewhere.

In a first aspect, the present invention thus provides a pre-formulation comprising a
low viscosity mixture of:

a) at least one neutral diacyl lipid and/or a tocopherol,

b) at least one phospholipid;

c) at least one biocompatible, (preferably oxygen containing) organic solvent;



conprising certain anphiphilic conponents, at | east
one bioactive agent and a biologically tolerable
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nol ecul ar solution, the pre-fornulation may be

gener ated addressing many of the shortfalls of

previ ous depot formulations:®tn particular, the
pre-fornmulation is easy to manufacture, may be
sterile-filtered, it has |ow viscosity (allow ng easy

and whesein ptaeast the bidadtive sgemis dissplvedlor disgeraechinghe loax/apcosity
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first i nvention th us ﬁ{(ow des a
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a) 3hmhB@skiogne neutral diacyl lipid and/or a
tocopherol; b) at |east one phospholipid; c) at |east

one bi oconpati ble, (preferably oxygen contai ni ng) .
0 r 9 3 b Secdal ugrect mhe ﬁivmmm, thesesib also erdyiidedetmetbodgfedelivery of a
L ssol ved

and TREHYS ihgeflﬁté) a o %g apmth g}}gl&rﬁ!&p‘f&ﬁ&ﬁﬁl’ &meﬂagfirgrb%dy, this

or mu
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str t n aqueous fl uid.
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net desrribed G@le}ndery of a

The method of administration suitable for the above method of the invention will be
a method appropriate for the condition to be treated and the bioactive agent used. A
parenteral depot will thus be formed by parenteral (e.g. subcutaneous or
intramuscular) administration while a bioadhesive non-parenteral (e.g. topical) depot
composition may be formed by administration to the surface of skin, mucous
membranes and/or nails, to opthalmological, nasal, oral or internal surfaces or to
cavities such as nasal, rectal, vaginal or buccal cavities, the periodontal pocket or
cavities formed following extraction of a natural or implanted structure or prior to
insertion of an implant (e.g a joint, stent, cosmetic implant, tooth, tooth filling or

other implant).



bi oactive agent to a human or non-human ani nmal

(preferably mammal i an) body, this nethod conprising
wa@cdisnimsseri ng (preferably parenterally) a PCT/GB2005/002217

pre-fornmul ation conprising a | ow viscosity mxture of:

a) at least one neutral diacyl lipid and/or a

tocopherol; b) at |east one'ﬁhospholipid; c) at |east

one bi oconpati ble, (preferably oxygen containing)

organi c solvent; and at |east one bioactive agent is

di s9nh\fedhe nspics fermedni invertien latso provddes sirmgthod forr tiregyreparation
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25 Preferably the pre-formulation so-formed is a formulation of the invention as

described herein.

In a yet still further aspect the present invention provides the use of a low viscosity
mixture of:

30 a) at least one neutral diacyl lipid and/or a tocopherol;
b) at least one phospholipid,;
c) at least one biocompatible (preferably oxygen containing), 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

35 administration of said active agent, wherein said pre-formulation is capable of
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f or important that a solvent of appropriately low Vlscos1ty and suitable polarity be
employed. Such solvents include those described herein infra.

25 Particularly preferred examples of low viscosity mixtures are molecular solutions
and/or isotropic phases such as L2 and/or L3 phases. As describe above, the L3 is a
non-lamellar phase of interconnected sheets which has some phase structure but
lacks the long-range order of a liquid crystalline phase. Unlike liquid crystalline
phases, which are generally highly viscous, L3 phases are of lower viscosity.

30  Obviously, mixtures of L3 phase and molecular solution and/or particles of L3 phase
suspended in a bulk molecular solution of one or more components are also suitable.
The L2 phase is the so-called "reversed micellar" phase or microemulsion. Most
preferred low viscosity mixtures are molecular solutions, L3 phases and mixtures
thereof. L2 phases are less preferred, except in the case of swollen L ; phases as

35 described below.
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phase of interconnected sheets which has sonme phase
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25 her ghfimGhean®funt bcozgioakstarta bk énchdiedntilhdesend upon the exact
application of the pre-formulation but generally the desired properties will be
provided by any amount forming a low viscosity mixture (e.g. a molecular solution,
see above) and/or a solution with sufficiently low viscosity. Since the
administration of unnecessarily large amounts of solvent to a subject is generally
30 undesirable the amount of component ¢ will typically be limited to no more than ten
times ( e.g. three times) the minimum amount required to form a low viscosity
mixture, preferably no more than five times and most preferably no more than twice
this amount. The composition of the present invention may, however, contain a
greater quantity of solvent than would be acceptable in an immediate dosage
35 composition. This is because the process by which the active agents are slowly
released (e.g. formation of shells of liquid crystalline phase se described herein) also
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As a general guide, the weight of component ¢ will typically be around 0.5 to 50%
of the total weight of the a-b-c solution. This proportion is preferably (especially for
injectable depots) 2 to 30% and more preferably 5 to 20% by weight.

30
Component "a" as indicated herein is a neutral lipid component comprising a polar
"head" group and also non-polar "tail" groups. Generally the head and tail portions
of the lipid will be joined by an ester moiety but this attachment may be by means of
an ether, an amide, a carbon-carbon bond or other attachment. Preferred polar head
35 groups are non-ionic and include polyols such as glycerol, diglycerol and sugar

moieties (such as inositol and glucosyl based moieties); and esters of polyols, such
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25 vegetable oils. Mixtures of any number of diacyl lipids may be used as component

a. Most preferably this component will include at least a portion of diacyl glycerol
(DAG), especially glycerol dioleate (GDO). In one favoured embodiment,
component a consists of DAGs. These may be a single DAG or a mixture of DAGs.
A highly preferred example is DAG comprising at least 50%, preferably at least

30 80% and even comprising substantially 100% GDO.

An alternative or additional highly preferred class of compounds for use as all or
part of component a are tocopherols. As used herein, the term "a tocopherol" is used
to indicate the non-ionic lipid tocopherol, often known as vitamin E, and/or any

35 suitable salts and/or analogues thereof. Suitable analogues will be those providing
the phase-behaviour, lack of toxicity, and phase change upon exposure to aqueous
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aC|dBA&hawdﬂmuhambk olelc acid. The diacyl lipid, when
used as all or part of conponent "a", may be synthetic

or may
Component "b" in the present invention is at least one phospholipid. As with

A

component a, this component comprises a polar head group and at least one non-
polar tail group. The difference between components a and b lies principally in the
polar group. The non-polar portions may thus suitably be derived from the fatty
acids or corresponding alcohols considered above for component a. It will typically
be the case that the phospholipid will contain two non-polar groups, although one or
more constituents of this component may have one non-polar moiety. Where more

than one non-polar group is present these may be the same or different.

Preferred phospholipid polar "head" groups include phosphatidylcholine,
phosphatidylethanolamine, phosphatidylserine and phosphatidylinositol. Most
preferred is phosphatidylcholine (PC). In a preferred embodiment, component b)
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e BHRE T bR el PR F BENRILAY be oo BRReR, bRthTd Y comprise

and’

. " exposure 10 aquedus
charag texfuseofifthosphofipdsi t i ons of the present
i nvention. Such anal ogues will generally not form

liquid crystalline phase structures as a pure conpound

i n Wacsrthe meelompalationsof dierBYpngpn aredo be adipmistespd tq asubject for
tEO_C gﬁg‘ﬁn%llkd Febdabe cl)ﬂ'h%?/dcﬁ@e ideat, ?ttig pfetetitte ﬂﬁ]t &Wgomponents aand b
vi dent.l vy, i cul ar re this.is purified froma.. .
oot drepiotimbaild TS et b g B 488 St oiiples oA ipias
non-ahé® eh@pboldpids mathrer dri meomb-achullysbhecanpuuhts. ndhotable exception to
suffji.c.ent to alt nt ' . -
S ol o AN SO UYL i, s
contat a“lyso”nhipie it tha qom@ier sensm - Theguphie pliocephared pbg el
co ”E&Hﬁgeﬁi’ es Pénﬁfap&iﬁmi% eﬁ@eﬂlﬁf"b Rallel %i%h"(y AnbrEas Biocorlnﬁ atzijlbility.

preferably no nore than 2% by wei ght.” Tocopher ol
further advantageous enbodi nent of the invention,

co n'g@i@ Qllﬁﬁhe@%lof&ﬁﬁét @felifer@&lé eHat ﬂl@ﬂipiéds%d bﬁ@pﬂbl?ﬁdﬂ &f, colponents a
articul ar_tocgpherol shown above.. referre
P o e AR L Brarta DS Do BEnEH O p k] source or are
m . x tofi s gnthéticadridi®a Natwally @e@T{ng lipids@BO) towatse lesserl aprsimts of
. i . i t i . e

one RSl PT84 YR Noh PR

t oc spméertsbleciooitermibiestbai it mayyingeass thargsigarcs timsfof thesgeulting
c X@@%%mp@kiﬁbﬁ,%pé&ﬂlﬁl%ﬁﬁr&fterﬁ%ﬁ%,eﬁ?&e 1¥4s iR B §Ystem

D He,also,swtahble.,, . . ) )
activity is recruited to the administration site. In certain cases it may, however, be

desirable to include a portion of a non-naturally-occurring lipid in components a
and/or b. This might be, for example an "ether lipid" in which the head and tail
groups are joined by an ether bond rather than an ester. Such non-naturally-
occurring lipids may be used, for example, to alter the rate of degradation of the
resulting depot-composition by having a greater or lesser solubility or vulnerability
to breakdown mechanisms present at the site of active agent release. Although all
proportions fall within the scope of the present invention, generally, at least 50% of
each of components a and b will be naturally occurring lipids. This will preferably
be at least 75% and may be up to substantially 100%.



Conmponent "b" in the present invention is at |east one
phosphol i pid. As with conponent a, this conponent
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tail group. The difference between conponents a and b
lies principally in the polar group. The non-pol ar
portions may thus suitably -Jé-derived fromthe fatty
acids or correspondi ng al cohol s consi dered above for
conmponent a . It will typically be the case that the
phoswb@hitfeuthriy préfet ehécmtrindtivns obeonpminatits @raad psre GDO with PC

al t hough one .or. e consti.tyent i ne
B U TRG eate ey dt I Hodiel 2008 IRRERherot, 10-60
nonw{36 P&l anglr QP vissiventdsepetialin ethenotphMPeandfe ispaomanol).
different. Preferred phospholipid polar "head" groups

i ncl ude phosphati dyl chol i ne, phosphati dyl et hanol ani ne, .
phokastdditiomtp gmphwéﬂarf@rrwﬁ%rﬁmﬁw@|th~°r12f§ff96wla%§t0f the invention
pr ef,8y hRE chSaihRaRdAl LRI Stnfddnelts al RIAVEIyEbRNEREL. Inone

oSl JE Bk RSB by BRI el W 3o
| e asimRRn®E. anCdiyphHanerrgdd)anyphile/ysirtdul @bsardniedic ympliphile
PC. The hol 1 i i.on; . ' I .
Pl RO B RO R B i
nat capal, lgutie, ayrisgoi makiitie, Igin'mrme @al@ﬂto'b!q,(ﬁmj plpicgelaidic, linoleic,
' ncﬂiﬁ%ﬂ%i@,gig chFH;O"iﬁLI, béten or UG acit ¥ Phe doréSFondfgcohols.

a
bovi ne) and nt “sources i ncluding soybean. "Such | )
s outretasatia fatiyrasids dEe RAfBILiSy sthgiceolstrretigle l(g% particularly oleic
CONRANERTs PartiMIarGNadVantaSamp Eias thietmpbnkiitbetrsed in combination
phos&{;ol itpl ds. ;gidgce't he ﬁtré-foiomx)l alixl onsbof .t he ..

i nvetit pEAMCIE PERSdS AN ASYP e AP W 1o SOBPEREOY 8 2 fionic
conlipidlahéd catdreapeptidé isdreliavdd to pragded sustainedgelease composition of
pr ef er. atrt . . i

o SO R0 i N el B o ppeice om
us ethe flogradativersneymel preseht #Wiads and phosphol i pi ds

rat her than nono-acyl (lyso) conpounds. A notable
exception to this is toc?pherol as descri bed above,

Al themBenaRAVS' 1) tempry-Temmlafiqey T s AT ysntiom sanioxy e cogiaining

"l Y&g%nib b@lélivénti. Siﬁo@f@?@ﬁ@if@rﬁiﬂl&g)niﬁfdﬁ@n_efﬁfﬁ depbtic@nmfsition

toc erol as a tolerated essential vitamin o ... .

evi fﬁﬂﬁwrgg qggr%glgtr\éfo%eéh fryvzg%- YnoR contact with an gqueous ﬂu%d,. itis .

bi odeeirptat ithat ks yolvdnt be soldrable hethevulgestnsd bp cafableadfInaxing with

th LB i EMbSn@aiiinto th

" 0 A0 A by TR i

f r cgueousafiuid afokyenfs bavieg atdeast soderpieraser selubilityarp thus preferred.

Naturally occurring lipids tend to cause | esser

amount foinfl tion and reactio romt dy of

t heIlillsad%Fégpld VRE?OHO Iysoll’v t?wlgzﬁﬁleprtlé re atflve y smzﬂ?a(?cﬁtlgn t% the
composition comprising a and b, i.e. below 20%, or more preferably below 10%,
give a large viscosity reductions of one order of magnitude or more. As described
herein, the addition of 10% solvent can give a reduction of two, three or even four
orders of magnitude in viscosity over the solvent-free composition, even if that
composition is a solution or L, phase containing no solvent, or an unsuitable solvent

such as water (subject to the special case considered below), or glycerol.

Typical solvents suitable for use as component ¢ include at least one solvent selected
from alcohols, ketones, esters (including lactones), ethers, amides and sulphoxides.

Examples of suitable alcohols include ethanol, isopropanol and glycerol formal.



confortable for the subject but it may increase the

residence tine of the resulting depot conposition,
wes@saimBoy for parenteral depots, since |ess PONGB005/002217

systemactivity is recruited to the adm nistration

site. In certain cases it mai:5 however, be desirable

to include a portion of a nomR-naturally -occurring

lipid in conponents a and/or b . This m ght be, for

exanple an "ether lipid" in which the head and t ai

gro lMSncﬁﬂzEane (p'rdfadedl‘ys déols eddymiydion@hertdies ot frdyolaare used, this is

h ,
£ or Tifaimon R HRHYD KR acid At ahiBLi e RhoB or e
r espireferved stepent.- Emmldss ofi kstonigy/inighnlp ngetcalegn@mﬂesrl pyrrolidone
| ess(ﬁ'i\/l@ob Hoh&(yneoﬁnd’[%fbf)‘ﬁ&{%t}!al'ﬂotnXtet QuikibFASHG W clude

hani resent site aCtIYG ag

Srel eia@bylethpt, tgb@gﬁlr%h diefhylspe slycelisorosthy Wl?fh&lﬁlett%élsobarbide and

; 80/ ! Wrﬂulthﬂl\é%ﬂéﬂs@ﬁblucﬂﬁb‘ﬂl%ﬂ atdtie aﬂc} ISb@i@ Y1 acetate and
% 0 onent s natur a
occmpﬁaf srqlr%rlﬁ%ls ReRl Bl syl B4 did bppppides
and 1ﬂ€ﬂ§tdd€)dimeﬂlyﬂa@:etauh¢d @A hhd/dit@Osdstiphopide (IDMEQ) teypectively.
f.e f
pr e el'@,%? g G?J%OR%I#S 9[(@1&% duﬁgtg%qgcgsgsz%e?g gyclﬂoﬁ'ﬁ'xﬁl ﬁggohol
10 r egldygiy®©ag®mh% et ocopherol, 10-60 wt % PC and 1-30%

sol vent (especially ethanol, NVP and/ or i spr opanol ).
In addition to anphiphilic conponents a_an

pr e-Sieseriie BteriomgulgHonsREe forReAtpIIRered o silg@geglﬁ@g, } s necessary

ladd|théthka§ol‘%ﬂ@ B dehcc @@nﬁmny $iogbmpaibaé. i Pied deglrdewf this
ev i avent

pr e%F%‘iOH{HaE} %Epgﬁ gltxfj'g p‘il&@}lctnolyet&%ﬁf %rh({ sifjce component ¢

15 conpoayetnt aznyanﬁttm‘e b sab¥enis, e hatag;tednam lof pholvent that would not be
t
g?lr C?Icge%lrtzgoflé erlg% ?La%nﬁﬁ le§ nﬁgréo%dg&w lﬁ:l ﬁ%ﬁt a@vé'i‘ali "ﬁb{%ver the

or thi's purpose I'ncl
caprselvent erapwure Eom@qu@onplg@rm@t PRI ERKR @na%:gptﬁlplp ,r%actlons

Phy e ehe sRBfeBl dpRhia@miMéteaioh C Geﬁ’érﬁ!;ﬁsucﬁ‘ ls@lkféﬂtﬁiwﬂl be hydrocarbons
i nol elc Llnol eni c, aracEﬂfonlc 3702% {% b oth
| | gri PEstFrablyaxygen eintaipas Ryfrpeadhins Oﬁroea pith other
20 Pr. stlﬁbﬁﬁill@ltsf s’ﬂchﬁs Aiodén eotaiiaf grdups., It # mafetable thhtdittte or none of
an i nol ei.c ac arti C [
par (PEEPAFY AR B el hylothoRSite hdse téhd tq have
i N dowhi tiatdnoputibilith Whestd pomiien qfdptqumt@i:mlwt sugbras
(se dlax%r%\l}%ﬂ}a;@ Bt &ﬁsﬁar ik 9 epg‘a.qaﬂu@pfgg@eusn Liipi énem@ S

cation | eve rov a sust |ne
rel ea@gnxsedrpwsbptq tb‘ﬁ dQHOt PRIFPQSEiNAS tobsifomnedmensparerferally a greater

25 par tr, R GUBlVests g RarRAdy BE B8 eildnaihead tht depdd ol td@arenteral.
fromthe degradative enzynmes present in vivo.

Conmponent "c" of the pre-fornulations of the invention
I S arbrapah@arc ssustdheremgnay be a single solvent or a mixture of suitable

solvents but will generally be of low viscosity. This is important because one of the
key aspects of the present invention is that it provides preformulations that are of
30 low viscosity and a primary role of a suitable solvent is to reduce this viscosity.
This reduction will be a combination of the effect of the lower viscosity of the
solvent and the effect of the molecular interactions between solvent and lipid
composition. One observation of the present inventors is that the oxygen-containing
solvents of low viscosity described herein have highly advantageous and unexpected
35 molecular interactions with the lipid parts of the composition, thereby providing a
non-linear reduction in viscosity with the addition of a small volume of solvent.



organi c solvent. Since the pre-fornulation is to
generate a depot conposition follow ng adm nistration
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is desirable that this solvent be tolerable to the
subj ect and be capable of m xing wth the aqueous
fluid, and/or diffusing or'd“%solving out of the
pre-formulation into the aqueous fluid. Sol vents
havi ng at | east noderate water solubility are thus
preferred In a preferred version, the solvent is such

n@P ?agrscgcl) o\fﬁl(fy %Wislzos d F&l{/&ﬁ S%peﬁ]ﬁt Qgﬂﬁ%éls l{égg or mixture)
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A)SO vent can give a reduction of two,
thr%@ﬂ%ﬁs a‘é%r@ four orders of nmagnitude in viscosity
over the solvent-free conposition, even if that

sition is a solution or. L2 i ni ,
so F&gﬁ%ollveﬂx cérﬁrpgmeggf ?Vé]g genegal| y\l‘/be rﬁ? tl1ea§t a?t?ﬂfy%g'él:ﬂgn Pvivo
( subjreatio of thh depm ecinpbsiters er didwied bl;e alsgrtion ofjvates from the
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one sol vent sel ec (? l]’]
al ctsheims, emettmmlecsbleﬁed/m dispertiblegnd atleasishguld not repel water

et NEJ Ge cAThORS: ek a%b'&f@ﬂ@%isqﬁéven@&aﬂﬁpﬂﬁéiregfecﬁwsd @lﬁb@n
al cohol s, 1 nc]l ude et hapal

For ARlRBEGGI ST B BREHY ST A QUREBR 5 RoRER S G example up

Wh ﬁ%&l@jb@b@lsopre&@dbmhps 168 earbasllaretphiferréds Qrnaduesty ivthgrd more
ination with

o nT s A gt By By AR SR PERAIL e EDRRR Y |

acehomber of-cawbbh wtony ﬁmmcmdroneo l(iertwpatomz(efgyNs 01 pigrmably oxygen)

and # 0&91% tﬁﬁ]seo R 142 r@fel%B B td 4‘.@.' §@€re a solvent
di et Ie]h yco uroI i et’hyl ene eg

noet h
et herlth mrampwyrdp sboaf hpyaretsred FORGUE Hyidd %n Elr rgg%erably be
Sui gl Re BRLEES, &fér&lﬂ? n8ldtyd thas SVSE cﬁiﬂﬁbme&@ﬂrmﬂw preferred

O T E
di m&mkammmdielv(eﬁj\ﬂémahﬁj%rmfn?mﬂyﬁmhpmﬂl g@e)dn(ﬁlcmh)rilte of
{ L sol vents 1 ncl ude di net
{gggglr%g: \ézsu}i{ue?(fﬁt%;&%&%ﬁr yl al cohol, diglyne and d

et hyI | actate. Since the pre-formulations are to be

A”fufﬁ@{ maﬁtg Foflthd/ praferd y&tr%ﬁhulaﬁénsl iStRES ﬁfgaarmvdr bat

the solvent co onent C is suff bcr ently bi oco% ;

The bivagiiveeagsnt may ke Hrepeidrs i the 1R 1 1n FaBsy a%?ﬁ«?fopna ©

t h e cﬁcﬁﬁé bi‘:&ﬁﬂp@ﬁieﬁfﬁ hlqespacidlls b)) aghderpafantiveagenymbebe

t h afh gqlaj glﬁg{spe“z\gecy 1nnrhe preafo(r:rreurﬂafjl orps ﬂgﬂily Qhe ﬁpl%cgo}h%ghents 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
either dissolve in the depot composition as it forms ir sifu 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.

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



acceptable in large quantities nmay evidently be
present. Overall, however, the solvent or m xture

W0 orositntg3conponent ¢ nust not provoke unacceptB@T/6B2005/002217
reactions fromthe subject upon adm nistration.
General ly such solvents wll be hydrocarbons or
preferably oxygen contai ni ng llydr ocar bons, both
optionally with other substituents such as nitrogen
containing groups. It is preferable that little or
nonefrom eﬂip’i@ osrapésitfort € Bitdbe h&ém@aﬂdlsath@tthittdnﬁdsuch minimal
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ol egigh %mpaﬁ&t agd alsm;&estmt \eﬁeeorﬁpdﬂeﬁm is anuerInhipdiblle, and that the
COI’TpOSI .10 ent

servation i
o T B RRLACE AT e aesth nd OSFO g He ihia
15vi scasgithliine pbasei Gedernlly thiere widhbe algrgal’nd:r;mmdnmﬂcag@on@lt c) by

and Wk gﬁﬁﬁ%ﬁ fd v@%ﬁ%? Gfer | Lu% g-f M%l'ilﬁtl%ﬁel\/![dspélﬁtable
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non- Sqlmﬁroﬂué@im ivepteriim this %ﬁ@é@ﬁolf yhe\mqmlprh élch%ﬂiélefha@ﬂ isppropyl

a_smtdhoyY MBEafon ahY 8R! BbBfiteyi SCOSi ty of the "I ow
VISCOSIty sof vent conponent c (single solvent or

m xture) should typically be no nore than 18 nPas at
20 20C. THbB-fosmulateds o fHeypréentihventivh asntdib orPasmoralieactive agents

f han .10
gl L T Ce Rl R
genesoaigopnd bavdng h desitedpanlogiadl loy plhscsgxlog;mb rifeat, suph{ @s a protein,
for n@rb? Oeﬂltlggx% tnt{ff eﬂ? E?stméfﬁ,ﬂzgg%ﬁc'e oﬂ'avogﬁ%% ld a‘éh@s‘iwb armaceutlcal

absor pt1 on surroun al'r_and

ti ssuytamintori dsetweﬂg@rrtabd will eformpigted at ¢ fryel %ﬁﬁd@tﬁé@] Pfoé’lde an in

250e afiyd 6aRbntRiod QIR ﬁﬁféﬁ@r[h‘l 1ttt @fcludisclbbdl %oﬁféﬂ{r&[ons for topical
di spersi bl e ;)2 af | east. should not repel wate ngsa %and/orc

ext efPMRdKion SRR %f‘ﬁugﬁtafl%es ;S’P‘é\‘?é’l’?f’{e%"f CPWPPW?
I eSpagY aldd 6 an @otiv@@ment, although it is preferred that the active agent should not

be one of these components. Most preferred active agents are pharmaceutical agents
including drugs, vaccines, and diagnostic agents.

30
Drug agents that may be delivered by the present invention include drugs which act
on cells and receptors, peripheral nerves, adrenergic receptors, cholinergic receptors,
the skeletal muscles, the cardiovascular system, smooth muscles, the blood
circulation system, endocrine and hormone system, blood circulatory system,

35 synoptic sites, neuroeffector junctional sites, the immunological system, the



contai ning solvents with relatively small nunbers of
carbon atons (for exanple up to 10 carbons, preferably
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oxygens are present a solvent will tend to remain
soluble in water with a | arger nunber of carbon atons
The carbon to heteroatom{e-g. N, O preferably
oxygen) ratio will thus often be around 1:1 to 6 :1,
preferably 2 :1 to 4:1. Wiere a solvent with a ratio
out sdptieluotiee Ofstenh elseskpletd] eystenl, autavgeisystsmy gedlitieetary and

o RSPt Lo B liaB B Bel Bk ncRlcl i

sol vent (such as ethanol). This may be used for
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sol vent fromt tion.,in qrdér to control
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t helnvgationgnciude, bu ar@m&{nart?f? ieanrfibaeientlcierue suh as -lactams or
fur frﬁ@lfocﬁaié%bﬁwmlfbldtﬁe ADE g agenes-suolh ayp@lpmnﬁadr@hdes (eg
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ap pnmﬂeasateemalbgu@sepm‘htmhgdmnmm@s thefeag pantii iaflapmadorys, such as
Q{JgH%An %\é%l@al Q{lth ﬂﬁfa&n‘@aﬁ@r&‘%ﬁﬁﬁgg{gﬁg ﬁgﬁwg té%ﬁis ?lee{/%scular drugs
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rel af \éﬁéﬁbu@%{d AhtiRIehrdRhhis sﬁdﬁgmglgerﬁdmﬁh aRé ﬁﬂaﬁﬁ'@@s of

wat er t0Q viscous to m nls r e

Hi gh‘@?ta 8 ?ﬁ?@ﬁ%ﬂ‘@fww JAETPe? “A@’é)ﬂ aﬁagﬁgsélg agents
by uﬁﬁldefracﬁwcﬁpé laabbleedsamlmpenhds g cormmsom@mts mcladmlgtmray,

l ev WI I ﬁngﬁ\@gf %olntr );n e ?«H%rﬁtggl? 8gﬁggsemgsr1ﬁao§é \tn\ta%ﬂnsas

rri ccmzynt&aﬂ&tamsmplmmnts gﬂadual ly di ssol ve and
rel ease active agent. A suitable choice of sol vent
will be possible by routine experl ment ati on within

gui Beticelady pritablanciiye pgqnés 1ncludethops which Wﬁyﬂdam@.argy BPVG a short
t herBiges@timé AP bb@;ndlieytﬁ 'r@;ﬁJi bﬁéal@dbvﬂﬁfr ek6fetidh And those with poor

A BRI 2L o ol Ao SRR b

C ONgEepitst h@xlfnonbh aISd othert matirallyt @dcenu@sagemsi irctheir mgtivehatmodified
onl %) 2 CE g ap d}lé %1 ﬁgéntg\ﬁttﬁé Fp! o%tasdegg‘t c%ﬁg)%?tuo% formed

rea an anount
| esfromhthﬁ predfobyulativgbf the preséns irsishijon, @@sﬂgeh‘fataf@rs%db@f ata

th esdﬁ'?a'u@atle\ggl férlhele% bPrif Iv@ﬁéhofﬁa%étfbt&f't% dﬁﬂ@ fv?‘e%kse& even several

conmaniis 1 SRs BB R HENaNSFale oPpP ORI BiiogcBtages in

andieeANbRdtEbiRE dﬁﬁrp@tlérh@Bm@hiﬂc@©9e1flfosmg&1ﬁﬂt1pla$1mds ghch day for the

desgarnllebpee%od In one preferred embodiment, the active agent thus has a biological
half life (upon entry into the blood stream) of less than 1 day, preferably less than 12
hours and more preferably less than 6 hours. In some cases this may be as low as 1-
3 hours or less. Suitable agents are also those with poor oral bioavailability relative
to that achieved by injection, for where the active agent also or alternatively has a

bioavailability of below 0.1%, especially below 0.05% in oral formulations.

Peptide and protein based active agents include human and veterinary drugs selected
from the group consisting of adrenocorticotropic hormone (ACTH) and its
fragments, angiotensin and its related peptides, antibodies and their fragments,

antigens and their fragments, atrial natriuretic peptides, bioadhesive peptides,
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important, such as mood-altering actives, those actives with a narrow therapeutic

window, and those administered to children or to people who's lifestyle is

incompatible with a reliable dosing regime. Also for "lifestyle" actives where the
30 inconvenience of repeated dosing might outweigh the benefit of the active.

Particular classes of actives for which this aspect offers a particular advantage

include contraceptives, hormones including contraceptive hormones, and

particularly hormones used in children such as growth hormone, anti-addictive

agents, supplements such as vitamin or mineral supplements, anti-depressants and
35 anticonvulsants
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Furthermore, it is increasingly expected that protein / peptide therapeutics will have
low levels of protein aggregation in order to secure regulatory approval.

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
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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the rIaﬁ%%%itie&ative 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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wheg¢@hpositipngof ﬁlet1h®ermt16ﬁ/o Nbn-phenteral 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.
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.

Conditions particularly suitable for causative or symptomatic treatment by topical
bioadhesive depot compositions of the present invention include skin conditions
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| upra@rdesdribed herein. Highly suitable actives for periodontal administration are

antiinfectives, especially benzydamine, tramadol and chlorhexidine.

30 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

35 which have both cosmetic and medical (especially prophylactic) benefits such as
sun-protective agents. Since the topical depot compositions provide robust, water
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t hete‘mkterone and testosterone undecanoate, medroxyprogesterone, estradiol) growth
hormones (like human growth hormone), and growth factors (like granulocyte
macrophage colony-stimulating factor), immuno suppressants (cyclosporine,

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:

For long acting injectable depot products of hydrophilic active agents;
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"topical application" as referred to herein includes
system c agents applied nonparenterally
For topical bioadhesive, controlled release products for intraoral (including buccal &

periodontal) administration;
1. benzydamine (local analgesic, anti inflammatory, ) or other local analgesic,
30 analgesic, anti inflammatory, anti bacterial, anti fungal or combination
thereof. Composition provides sustained effect at intraoral mucosa, in
particular damaged, sensitised, infected mucosa e.g. in patients suffering
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.
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v Pilocarpine hydrochloride for the treatment of Sjégrens syndrome.
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
application to eye surface and provide in situ depot formation with high resistance to
washing out by tears and wear from blinking/eye rubbing.
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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 iz 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
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herein.

In a highly advantageous embodiment, the compositions of the invention may form
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
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
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
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20 of solvent (component c¢) having a viscosity reducing effect. This is in contrast to a

"concentrated" or "unswollen" L, phase containing no solvent, or a lesser amount of
solvent, or containing 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
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whetniroreng seqh thatay legst at et ofitle formyletiomganerasasta foprlamellar,

t hepigalibdly RuichRfaRine USSR BBChRY TR HRESsE thRGoR 18mellar

VISItIFL% mul Hﬁ%e,gatlen S in ho.sf}pa.tal, whey e ) ,

cr o¥BIPRFLATE PigAhYistoun R E PaedsNdSIql td G Gaprrigd into the in
vivo environment and are bioadhesive and thus not easily rinsed or washed away.
Furthermore, because the non-lamellar structure has large polar, apolar and
boundary regions, it is highly effective in solubilising and stabilising many types of
active agents and protecting these from degradation mechanisms. As the depot
composition formed from the pre-formulation gradually degrades over a period of
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).

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



with a conposition of the present invention may serve
to provide resistance agai nst picking up of infectives
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anot her. The pre-fornul ations of the present invention
provi de non-lanellar liquid crystalline depot

conposi tions upon exposure t-@lagqueous fl uids,
especially in vivo and in contact with body surfaces.
As used herein, the term"non-lanellar” is used to
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l'ipid depot systens mﬁthout ri ski ng phase separation
or resulting in hi { vi scQus solutions for
i nj ebtandditionalpapeq @ﬁ hgrinvepten, rederiqel GORPER{iPBTMay be used to
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ot her conbi nati ons of conponents. In one particularly

adv api e o n SAIGRIWIR furthérBGerhed FZ rbfaenps ®BE following non -
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of clémisimsdiramptesandhecaitaghed Fisuerd Vil phase regi on
exi sts when diluted with agqueous sol vent. The presence
or absence of such regions can be tested easily for
any ightel Icshboak tieodunmulaivicaeledsy of ethytend blust(MIB) fidm bldepot

COMRshtilia@dy ¥bhprisdtPOIGD O/ FHUHIE S/ 0 ShIH) Wheh idjéked into excess
resulikng phase structures by the methods described

her el n.

Figure 2 demonstrates the non-linear decrease of pre-formulation viscosity upon
addition of N-methyl pyrolidinone (NMP) and EtOH,

Figure 3 shows the plasma concentration (in rats) of salmon calcitonin (sCT) after
subcutaneous injection of various PC/GDO/EtOH depot precursors containing 500
ug sCT / g of formulation;

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
wt%) containing 5 mg OCT / g formulation, corresponding to 0.5% drug load.



In a highly advant ageous enbodi nent, the conpositions
of the invention may forman | phase, or a m xed phase
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is a reversed cubic liquid crystalline phase having

di sconti nuous aqueous regions. This phase is of
particul ar advantage in the ¥ontroll ed rel ease of
active agents and especially in conbination with polar
active agents, such as water soluble actives because

t he_di sconti nuous, pol ar domaj ns. prevent rapid .
di f Fisren shaws the plasmp \9%%6.%%9418&({%?@1af%%%eggﬁi%@%glgowmg
ar e sicgtangoustipieetionaf 4 depeldRBHai s AT R/ CPYRYS
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will retard the passage of solvent into the core of

t he Edepples: especi al |y with substanti al

si zedadm ni strations of internal depots. Wthout being
bound by theory, it is believed that this transient
forﬁﬁkbﬁﬁbpf a surface phase, especially a liquid

crystal 't ne surface phase, serves to dramatically |
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have a viscosity significantly higher than could be
adnEactsfoemekitiby wey imjevtpd inp viah pad eqiiilihyated svith erpess water. The
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Results are presented in Table 1.



such as a solution, L2 or L3 phase, particularly
solution or L2 . The L2 phase as used herein

wo boosagiseut is preferably a "swollen” L phase PCT/GB2005/002217
contai ning greater than 10 wt % of sol vent (conmponent
c) having a viscosity reducing effect. This is in
contrast to a "concentrated*3gr "unswol | en" L2 phase
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25 str yigd sub@tan@#ﬁ@ﬁ@eablba/seﬂ & 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



h and L2 phase. Thus, where the hexagonal phase forns
prior to the cubic phase, this will result in an
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concentration up to an effective |level rapidly,

foll owed by the gradual release of a "maintenance

dose" as the cubic phase de@?bdes. In this way, the

rel ease profile may be controlled. Wthout being bound

by theory, it is believe Rat on _exposure .(e.g. to .
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agents and protecting these from degradation

mechani snms. As the depot conposition forned fromthe
pre-fornul ati on gradual | y degrades over a period of

days, weeks or nonths, the active agent is gradually

rel gagggiend/ or diffuses out fromthe conposition

Since the environment within the depot conposition is
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TABLE 2
Formulation PC (wt%) GDO (wt%) OA (wt%) EtOH (wt%)Phase in rat serum
E 18 72 - 10 L,
F 36 54 - 10 I,
G 34 51 5 10 I
H 54 36 - 10 Hy
I 72 18 - 10 Hy/La

OA = Oleic Acid



after admnistration is no nore than 5 tines the
aver age concentration between 24 hours and 5 days of
w@aiosnisso ati on. This ratio is preferably no ne€CEGBR@ESE/002217
4 tinmes and nost preferably no nore than 3 tines the
average concentration. In an additional aspect of the
i nvention, the topical conpod8btions nay be used to
provi de a physical barrier on body surfaces, in the
absence of any active agent. In particular, because of
t he K&YPKiyh" bi oadher ance of the conpositions,
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The Invention will now be further illustrated by
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cumul ative rel ease of nethylene blue (VB) froma depot

f or A2 GHecGaiors additprmdtiortive sydstansy) sBormmlagony Evip Ehwere
101 N GGEELsA T RubXSGEBE: fplﬁﬁlﬁ&ﬁ Fffgﬂ{aesi&edzﬁéf{?{s’é&sh?‘u%% 16d¥eh. An

non-1r1near decrease of pre-tornulation viscosity upon
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Figure 3 shows the plasma concentration (in rats) of

sal non calcitonin (sCT) after subcutaneous injection

of various PC GDQ Et OH depot precursors containing 500

nmg sCT / g of formulation; Figure 4 shows the initia

i n ixamplelbease (up to 48 hours) to plasma (in rats)
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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.



drug load. Figure 7 displays the in vitro release in
excess aqueous phase of chl orhexidine froma depot
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contai ning 50 ng chlorhexidine / g of formulation,
corresponding to 5% drug I03? Exanpl es: Exanple 1
Avai l abi ity of various qu"% crystalline phases in
t he depot by choice of conposition Injectable
formul ati ons containing different proportions of
phosphatidyl choline ("PC' - Epi kuron 200) and

9l ygghal Qsﬂh%ﬁ&&uém@e St e i dob cbih So3itRshs SRRV Fents.

prepare toilTustrate Phat various liquid crystalline
phases can be accessed after equilibrating the depot
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PC an in glass vials and
© heaEobganks Lot calyebR ray SR ARER ey i ¢ the o
conpletely di ssolved to forma clear liquid solution.
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fon was 1 nj ect
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at 25C.. Results. are

es ln.Ta
For RRIMEPROMLtEY SGRUAY t@%@ﬂ%ﬁkﬁf%u eetl@ﬁm%a PRI %39 Heo??
A 2%21@6@?%516: 1060 2 3Bmﬁﬁ Afté Inj2cti@ fOmhdatfondireQirdds Mito excess
-0 1 / 'S

ph agvg'f'elr Qrﬁqu} %sr%%lgae e 1n %0(} dgf ahi lf¥§{505(1§ qngﬂgﬁﬁl fa dly

= r Eorared exitSNEGOIdR G b@rqunmg@rgcstsatsl Th@h@nég@smélme phase had a

| amplJ Ak q RDRS SRR FstRicture. 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.

1ml of a 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).



In vitro rel ease of a water-sol uble substance A
wat er - sol ubl e col orant, nethyl ene blue (MB) was
waleaparsad in fornulation C (see Exanple 1) t oP@r/GB2005/002217
concentration of 11 ng/g formrulation. Wien 0.5 g of
the forrmulation was injected in 100 mM water a stiff
rever sed hexagonal Hn phase -8ds forned. The absorbency
of MB rel eased to the aqueous phase was foll owed at
664 nm over a period of 10 days. The rel ease study was
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| ow (it é}tek?osﬁf@tb%n@@@ou%moameﬁpt able with a
| ower concentration of solvent. Exanple 4 Conposition

and in vitro phase study The formul ati ons were
20 manufaempledd : Ate@ath preparAichlvE det berd pekesar ddaethih@ risperidone.

Exanpl e
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 (I, 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 composition containing a sparingly

35 soluble active substance.



1 with conpositions according to Table 2. An active

subst ance (peptide), salnon calcitonin (sCT), was
w@dasd11860 each forrmul ation to a concentrati on PET/BBRO0SH02217

sCT/ g formul ation. The formul ati ons were desi gned as

honobgenous suspensions for parenteral adm nistration

(mixing required shortly pri-o¥-to use since the drug

is not conpletely dissolved in the PC GDQ Et OH

systen). The phase study in this exanple is perforned

i n eXbesspendoneaepstaremnsat f@MGlationomosamples 0 and &t evesrtested for

.0 HABE Sioh] A0sOR| GBI Tl R BT RISRRR w 25
2 Fofargt kestéwo peeksmhat EBRS fanavdeashang weol. Et OH (wt %
Phase in rat serumE 18 72 10 L2 F 36 54 10 12 G 34 5

11012 5 6 10 Hn 72 18 10 Hp/La QA = deic .
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t he topwkdmgin inflammagory sondigjorisnge (see Exanpl e 3).
Anot her inportant effect fromthe viscosityl owering
solvent is that the fornmulati ons can be sterile
10 | t kefrdeppblonuplatipp prptaning 1;5me benzydamiae wagprepared by
st udiigdlViflg thesbBvd dustahdelih AtohiRfiré SSPCRIDOFHOH (36/94/28) prepared
mmfilter. gﬁgefﬁre, aaghtél‘gn of the, actlvea?) bstanﬁ([:fg%. ..
For rftfid585e MR o e doRotertanasitiop vras stab e againsifystallization
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need L8R IRNRS RO SEE ef 1B MBS Rapig grstatine
15 st udphase @nstohepwe). f or mul at i ons subcut aneousl y

adm ni stered Fornulations Eto | in Exanple 4 were

used in an _in_vijivo drufg rel ease study in rat. o
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 (%owt) Triglyceride (Y%owt)

A 10.9 87.5 1.6
30 B 4.8 93.6 1.6
C 1.0 97.3 1.7
D 10.1 80.8 10.1
E 2.9 88.9 8.2
F 0.9 89.0 10.1

35



The formul ati ons were adm ni strated subcutaneously
bet ween the scapul ae by using a syringe (2 I G 0.6mm X
w1 mee t he dose of sCT was 500 ng/ kg bodyP@lGHRa05/002217
The rel ease profile was nonitored for a period of 13
days. The sCT concentration in the rat plasm sanples
was anal ysed with sandwi ch-t44% i nmunoassay using a
commercial kit from DSLabs. Figure 3 shows the results
(n=4). A pure triglyceride vehicle based on sesane oil
was Exhmplels:Psemrdtioniof degl esmpesitiGy@heminexanited PC tEbikuron
Vi vo%&%l%ase study in the initial phase Formul ati ons
and 'n Exanple 6 were used in an in vivo study in
rat designed to investigate the initial "burst
ef f ept.t i ; = i . . .
The” PbRdir SRRyt B pr e SRR o Tho IR P Uomprising
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ornmul ati on and the nature and

conposj tion of the .
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10( 90/ aubyc @) sttmgturgal\/.fmhths feedbitom Samph¢s| codtapong higher amounts of
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solutions wth a viscosit K Tection,
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30nmmphaséf ter injecting formulation precursors into
exce ter liquid crystalline e in the form of
o TRe R il bttt itoe VAL w th P and PG
15 cont Birmulaign pSadeatedPOY Bpikuldn@0dSHq%ivg crcy@dwa)l | IGDO (@ s EELOH (Yowt)

had reversed cubigqgmcellar (12) st ture.
W t h%?iGéloo, gl ycer of'? Et OH (90/ 10) the3r4\'L/h::scosi%1.9 9.6

cati@A/solidificatibh process was nmuch-sl ower50ahd 9.3

initgally the liquigdiprecursor transfgrgred tggy soft gg
sonmewhat sticky piece. The difference in appearance

probably reflects the slower dissolution of PEG400 and
209! y cCExsihpleQ\6aPttpaitation 8XdepsSpraciiteR bsinp AP eRTorCa¥BRIBA of the

to thag of .Et OH J%II\/P and PG Exanple 9: Preparation of

depoqep 8%%@9{1%1@%% ai ni ng human growt h hor none

(HGH) . -

By adding 500pg 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 alternattve method, 500ug 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



Human growt h hornmone (hGH) plays a critical role in
stinmul ati ng body growth and devel opnent, and is

WO pooshiyzsao i n t he production of nuscle protei n BOMGBR005/002217
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t he breakdown of fats. A deficiency of the hornone
adversely affects numerous body processes such as
lipid profile, insulin statu40- physical perfornmance,
bone-m neral density and quality of life. A targeted
dose every 2 weeks is estimated at 0.10 to 0.24 ng/ kg
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st ructure). Exanpl e 10: Preparation of depot
n& jon containing a sparingly soluble active
subd8ls rg

Ri anri done is..an_anti pmju*hmi c_nedicatiaon
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contal ni ng 50ng of risperidone was prepared by

di ssolving the active, substance in 0.7g of a mxture
95%likanmleimr(emat5%of diapbtBomposiiomemtiining dhecpeptdaagireotide.
PC and 0.5 I g GDO were subsequently dissolved in this
solutlon fall owed by sol vent reduction to,renaini

16)5treefidedp an peptalg 631‘%/\%@ wothsts astaderisandisvny to%%léomone
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f id
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23
cry SR eGP By I Rb il (b,

active substance (5% did not change nonolith
for b5 R 66RE oRhésiRle AR %ié‘sélf/ecﬂfnt@ E@G}PM@ B®al0.54g GDO

of “%2%2%11 LT AR b AL RSP SLLOD v

ri speminde rltﬁ] edﬁ@g)the msmﬁﬂitmrprécmrml b exvesscaubslisghae (Pgringe

pr eg?éeg 6m¥n u§bmg1) resuﬁeal B 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
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.



m xture conposed of 90%m Et OH (99.5% and 10%v in
acetic acid. 50ng of risperidone was dissolved in 0.7g

wotoosherssol vent m xture, after which 0.3 6g PCPE@N@B2005/002217
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0.54g GDO were subsequently dissolved in this

solution. 0.60Cg of the solvent m xture was evapor at ed

under vacuumto a hormgenous“b‘nd cl ear depot

formul ati on precursor with 50nmg risperi done

(PC/ GDO sol vent/risperidone (34/51/10/5)). Injecting
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Preparation of depot conposition containi . .. .
ben A STEOWB RGO A w5 DSPLRBReldplowing administration
ant i dchasmmtieulBidHpradifsdr 80. 8% e bateselly). used as a

topical drug in inflammtory conditions. 1g of a depot
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by di ssolving the active substance in a m xture of
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qualities (supplied by Danisco, Dk), Table 3, using

cont rhon Vel FAAER! e WBGMET, (ot B o The

appearance of the depot precursors was insensitive to

var|i gbdeqihi/kg) t PEreas Blabdeer d8LY (mANd af t BKean diameter day 14 (mm)
1 (n=3) 5.8 12.5
2 (0=3) 18.5 15.3
6 (n=3) 233 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.



contact with excess water a nonolith was fornmed with a
reversed mcellar cubic phase behaviour (12

wa@eoosatsse) . Table 3. Tested qualities of GDO PEDGB2005/002217

qual ity Monogl yceride (%) Diglyceride (%)
Triglyceride (%w) A 10.9 87.5 1.6 B 4.8 93.6 1.6 C

1.0 97.3 1.7 D 10.1 80.8 10-42E 2.9 88.9 8.2 F 0.9

89.0 10. 1Exanpl e 15: Preparation of depot conposition
cont ai ni ng saturated PC (Epi kuron 200SH). Depot

pr e asmple 201 Bloadhdsarspygdof dppc pedcatbonforitul@ibn.ous

anounts PC conpri sing saturated hydrocarbon chains by
addi ti on of Epi kuron 200SH directly to a m xture of

PC/ GOphiiEp Gptay potleavasdoars] thde aErnvgulient Way Thepply the formulation
for mulighily 0% @1e SRR ARIBs! . AT precur sor

vier € hormogenous one phase sanples in RT,

5while they becanme nore viscous with increasing amount
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X on 4P Pl R Foaf SRR vL & PO by bR b B Skinapg oral
sanmphiedsa nfiln nithgohd gleelanknabprobartiod fompied shoatly 20€3pplication.

became turbid, possibly indicating segregation between
Epi kuron 200SH and t he ot her conponents upon exposure

10 t o VEatasrpledd: Rohrustessoof aobpictldilh2 phase. Tabl e 4. Depot
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conmposition containing saturated PC Forrmul ati on
Saturated PC Epi kuron 200SH (%) PC (%M ) .GDO (%

oA ftergpplying the depghprscuysordoryngategn, 2s desgrbed in gxample2, (36%awt
CB P, 34%%&}15@ a?nd&o%@mmmi)@o ﬂa@ sklar&@apﬂ&édqanﬁﬁla@&p@as

Sresl%%}g%%é 19 ﬁlltlﬁr]:l Il',ga‘f"%tfa’{ (ﬁﬁﬁﬁmnyf T 10 mmu es %e ?ormurl]atlon showed

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.

After exposing a depot precursor formulation prepared as described 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
properties after application without the need for direct exposure to excess aqueous
fluid.

Example 25: Formulation to treat periodontitis or perimplantitis.

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
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



By adding 500 ng sCT/g fornulation to a solution of

PC/ GDO Et OH (36/54/10), obtained as in Exanple 1, a
walr@parsson of sCT was forned. In an alternatiRP€r/GB2005/002217

nmet hod, 500ng sCT was di ssol ved in excess of EtCOH

foll owed by addition of PC and GDO. The sol vent

concentration was then reducéd (EtOH evaporation) to

form a honmogenous (active drug in solution)

formul ation. This latter technique can be used to
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10 18: gérlemiﬂnalltlson of depot conposition containing the
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sonetbalfeanate antiacted ah ipaangtiony wasquevigedd & forgrlagen prepared as
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N e e
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20 0..6BmyveilOnm) resulted in a nonolithic liquid
crystalline phase (I structure). |l.e. octreotide (2.4%
or 6.0% did not change nonolith formati on and phase
beh&asiamyle 27t Adhesiopas tirefotnmulatioretg éghuemersysirfacesent .
The octreoti de depot precursor fornulations in this

Exanpl e were tested for stability
In order to treat perimplantitis, adhesion nof only to biological surfaces but also to

25 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

30 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
35 on the teeth.



agai nst crystallization during storage. Each
formul ati on was stable at 4-8C for at |east two weeks.
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formul ati on contai ning octreotide subcutaneously

adm nistered.ln an in vivo rat nodel the drug rel ease
of octreotide was fol |l owed d#fti ng 28 days. The
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Example 30: Oral Cavity Liquid Depot Composition

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.

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). 300pl 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
transformation by uptake of aqueous fluid (saliva) and loss of solvent (EtOH and
PG). After about one minute the solidification/viscosification appeared to be



and 10% EtOH) was sprayed with a punp spray bottle
onto the skin and oral nmucosa. Afilmwith solid

wore@blanise@l properties forned shortly after PCT/GB2005/002217

appl i cation. Exanple 23: Robustness of a topical film
After applying the depot precursor fornulation, as
described in Exanple 22, (36%% PC, 54%w GDO, and

10%v EtOH) to the skin, the applied fornul ati on was
exposed to flushing water (10L/mn) for 10 m nutes.
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In okslgs to treat periodontitis or perinplantitis an

anti bacterial forrmulation is injected in the

peri odontal pocket, and a prol onged effect of the

f or nBhapleB: ILdadiap eadacity dftbe bectivQieit b@ﬁzyidamme in the formulation
formul ati on as prepared in Exanple 1, with t
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20 ef f egddisselvedbelzgd4iMn€. ThHSregzydaninacohbent@ibn of eahhl €ormulation was
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per I(gg%fqltél?el y1 %g%%%ge raﬁé;gfglﬁlfl)}tnﬁgﬂ\;ma{l%% (ge%g g OE& %(Séfpgl and the
and odts apogivererdlabde he r enoved.

Table 7

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

63/27/10 | 30%

58.5/31.5/10 3.3%

60/20/20 4.0%

56/24/20 4.5%

52/28/20 4.3%
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formul ati on prepared as described in Exanple 1 and

contai ning the antibacterial detergent Gardol

(dycine, N-nethyl-N(I-oxodBdecyl)-, sodium salt)

(PC/ GDQ Et OH Gardol (34/51/10/5)). This formulation is
injected into the rat periodontal pocket. Gardol is

obs @xvapIé 38:ICMmdRitRNs Chitiindg R aef heshiessd | evel s in

the GCF of the periodontal pockets for a prol onged

period (several days). The depot systemis conpletely
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as well as to a normal tooth surface and could not be

ri nsed away by excess aqueous fluid. The depot
re EP Fﬁo fromthe conposition stayed at the site in

the orad cdvity Behere |i Ethap@l appl | ed Phase igexeess beOgh.
Exatebpheé28. | Bi oadhesi vie sust aj ned rel ease fornmul ation
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at tackygnd @ DI '1es|ve0r5gr ation precurzor W Th
e e o, g ol cPar e sgs Jnarcated T Grampte 1

111111 T LI = A = ™4 =y m SOUT U1 I guT T UtT

(35/53/10/2). The formulation was a dispersion of

sodipumy E’hw‘{rr@%fp%s ﬁta g*g&hlggﬁdéoe di ssolved in the

precurs orrru ation was applied to the
teeth with the ald of a brush. By uptake of saliva the

for githg *ol:t@ébtﬁe lwael 'dfsb@l%(ﬁﬁhcb f Eﬂml 022 SO hndO0. Wg dlt@@)pherol
sustal n rele §§0dl um Tl uo
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Dep@lﬁtaﬁi@ﬂfﬂﬁﬁ:bﬁmg)ﬂhe formulation precursor into excess aqueous solution
(phosphate buffered saline - PBS) resulted in a monolithic liquid crystalline phase
(I, structure) i.e. octreotide (6.0%) 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 (Fluo), was dissolved in a

formulation containing PC/a-tocopherol/Ethanol (27/63/10 wt%) to a concentration
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Formulation BZD | GDO PC EtOH PG AP
| 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 57.4 24.6 10.0 5.0 0.01
4 30 | 492 32.8 10.0 5.0 0.01

25

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

ascorbyl palmitate.
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The formul ati on had excel |l ent bi oadhesi ve properties
and had a duration for several hours. Eanple 32:
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Example 38: Diazepam nasal formulation
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.

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 5
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



behavi our after exposure to an aqueous environment.
The octreoti de depot precursor formulation in this

wexaspls3nas tested for stability agai nst PCT/GB2005/002217

5

10

15

crystallization during storage. The fornul ati on was
stable at 4-80C for at |east two weeks. Exanple 35: In
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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
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
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

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
malignancy and metastatic bone disease (MBD).
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Exanpl e 37: Fentanyl nasal formulation Fornulations

were prepared as in Exanple 1 by m Xing the narcotic
anal gesic fentanyl with a miXt ure of GDO, PC, et hanol
and opti onal |y PG | n the foll owi ng proportions. where
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upointEEesuwEet Gyauge3us; Goma x 3Gmsn) resulint ina g@nolithic liquid
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profound effects on the cytokine cascade including
several anti-inflammatory properties. These newy
idetlf i fl amat ory
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Formulation | Clindamycin HCI PC GDO EtOH PG
1 , 1 30 54 10 5

2 2 29 54 10 5

3 1 34 50 10 5

4 2 33 50 10 5
Formulation | Clindamycin base PC GDO EtOH PG
5 1 30 54 10 5

6 2 29 54 10 5

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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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 too viscous to be injectable at
solvent concentrations equivalent to the samples containing EtOH (compare with
samples 13, 14 and 17). ’

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

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)
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glaée&{elq after administration were momtore% 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.

The results of the study are shown in Figure 6

Example 46: Sunscreen formulations

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)




phosphati dyl choline, G)O is glycerol dioleate, TP is
a-tocopherol, DOPG is dioleoyl phosphatidylglyceroi

waEDOsqumBoty (according to AC) Formul ati on P (POT/GB2005/002217

conposition see above) was adm ni stered by
s.c.mection in the rat at a level of 1m fornulation
per kg body wei ght, corresponti-ng to 30 ny/ kg of
octreotide. Cctreotide plasna |evels after

adm ni stration were nonitored for 5 days to exam ne
any burst profile. It was observed that the highest
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Al um na. The resulting
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protectlve Iayer is formsd Exa?il\gsf | or hexi di ne
per i bergHafong %feP‘FfB FHEER Eoppe s aaniietyg agent
Ex anﬁbl@rhexqul Hggqu@ﬂaﬁ ixtarefiGIQ, Blgand ethanol i the following
onate with a m xture of GDO, PC,
and ethanol in the follow ng proportions (by weight)
Tabl Fabl€hTidothexidiiengldéaphateaiepat fornidpidn donrpositiahs.on

CONMPP&tnul &ith: Chlorhexidine | PC GDO EtOH
digluconate :
A 5 34 51 10
B 5 36 54 5
C 7 33 50 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 ml) was studdied. The formulation was held in a
cylindrical metal cup which was placed in a teflon holder at the bottom of a standard



The chl or hexi di ne depot preformnul ati ons have | ow
viscosity and are easily adm nistered to the
w@essousss al pocket. The conpositions provi de PET/GBr005/002217
di stri bution and spreading of the active substance
t hroughout the periodontal pocket when conpared to
current products, such as Peﬁﬂochlp(r) The depot
formed after application gives protection against
re- |nfect|on of the pocket. The d al so has
exceV PR rlease Baknblg wtaﬁﬁ ﬁ&l@%m@%ﬂ {Bh doratlaioe spg surrounding saline
nuc gohitiontvest2rt eind aaéﬁ@ selitiog pas stires byspaddlsrat 100 rpm.
chl or hexi di ne di gl uconate from 250 ng Forrmul ati on A
( seeTheleade dunveakshd¥nan emos7 Nadhnsfra®Othelsystamed and essentially
5 st uddiifom rdlbssefof chioHaik]dime fran theabamilition @t b pelidda124 hours.
metal cup which was placed in a teflon holder at the
bott om of a standardUSP rel ease bath. The contact area
bet ween the formul ati on and surroundi ng saline
solution was 2.4 cnR2, and the solution was stirred by
paddl e at 100 rpm The rel ease curve shown in Figure 7
denonstrates the sustai ned and essentially uniform
rel ease of chlorhexidine fromthe fornul ation over a
period of 24 hours.C ains: 1) A pre-fornulation
conprising a |l ow viscosity, non-liquid crystalline,
m xture of: a) at |east one neutral diacyl lipid
and/ or at | east one tocopherol; b) at |east one
phosphol i pid; c) at |east one bioconpatible, oxygen
containing, |low viscosity organic solvent; wherein at
| east one bioactive agent is dissolved or dispersed in
the I ow viscosity m xture and wherein the
pre-fornulation fornms, or is capable of formng, at
| east one liquid crystalline, phase structure upon
contact with an aqueous fluid. 2) A pre-fornulation as
clainmed in claimilwherein said liquid crystalline
phase structure is bioadhesive. 3) A pre-fornulation
as clainmed in claim1 or claim2 wherein conponent a)
consi sts essentially of diacyl glycerols, especially
gl ycerol dioleate. 4) A pre-formulation as clained in
claim1 or claim2 wherein conponent a) consists
essentially of at |east one tocopherol. 5) A
pre-fornmulation as clainmed in claiml or claim?2
wher ei n conponent a)



consi sts essentially of a mxture of GDO and

tocopherol. 6) A pre-fornulation as clainmed in any of
wW@b@sis783 0 5 wherei n conmponent b) is sel ect edPET/GBR005/002217

phosphati dyl chol i nes, phosphati dyl et hanol am nes,

phosphati dyl seri nes, phosphatidylinositols and

m xtures thereof. 7) A preforifd ation as clained in

any of clainms 1to 6 having a viscosity of 0.1 to 5000

nPas. 8) A preformulation as clained in any of clains

1 toCTaifa@vi ng a nol ecul ar solution, L2 and/or L3 phase

structure. 9) A preformulation as clained in any of

claims 1 to 8 having a ratio of a) to b) of between

95: 51hand B @6-flrynulgioghtomplipind apowfvu:scmﬂyahmmhqaﬁ crystalline, mixture

claiged in any of clainms 1 to 9 having 0.5 to 50%

conpaonent c) by melght of conponents a) + b) + c¢). 11)

SA pr&¥ or nifl laast ore revtiel dipeid dipidandfoy ableast oa¢ tesopheral; 10

whergj n cgnggngﬂglﬁ% (gqﬁﬁlected from al cohol s,
ket ones, ters ﬁers am des, sul phoxi des and

m xt & es i‘ ERbeRe blﬁ?%)mlﬁt‘b ce PHYEF0 ICAR PSR O VE ViagasiH oFganic solvent;
any wherelnadt ﬂ@sﬂdr@ bldacﬁdéi hgdnﬁfsaildsbﬁvé@ Updlk;ﬁaﬁéﬂ il ﬁletI@w]&@sébsny

wel char ged phile, . 1

pr ef or’gﬁﬂﬁt é’?‘dw b2 t@leé’lr%éodmlu[‘fl% g@ ?fl‘%\?aﬂ’@blf Ol%cgorﬂng’ at least
10wher esieligad erateklnnv, phagetuctus wpeh ectted Withom afuees, fluid.

antigens, nutrients, cosmetics, fragrances,

fl avauri ngs, dlagnostlc agents, vitamns, dietary

suppbenend Prerfumation ae slaimeskia saim 1 ayhereip seitl diqmid aystaltine phase

as ddtrichrélisibloddabdive 13 wherein said drus is selected

from hydrophilic small nol ecul e drugs, |ipophilic

smal | nol ecul e drugs, anphiphilic small nolecule

15drudd, pedprafsnution e ElSl,me@ﬂ ih gmtm ¢logekible vﬁlﬂ:‘ﬁem component a)

0 a5 SR Efly ofe B ShE! Spdulschydroldicters

somatostatin rel at ed pepti des i nterferons,

gl u ggg on-A ?l‘ee% {?]1 tigess éialﬁ{éq nglp] 2 R, I@lgﬁﬁ' b%lf’eaelﬁ%g#ﬁ'ponent a)

ant agoni st onat es, A A g g i
i xt%ﬁ%‘étsteﬁféfl%*y Of% eagt %@é‘?@@hﬂpbtl on as clained in
20 any of clalns 1 to 15 which is adm nistrable by

i nj on ef or Iatlo ascll d in any of
IC| Jai L 1 /{xBr %%%g?p flssc aigied i, b P&C aith 2 wheremn >c/omponent 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 L3 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.



by spraying, dipping, rinsing, application froma pad
or ball roller, painting, dropping, aerosol spraying
w@eoopanB3G prayi ng. 18) An i njectabl e prefornmul BET/6B2@S/002217
claimed in any of clains 1 to 16 which fornms a depot
provi ding continuous rel ease of active agent for at
| east two weeks, wherein sat® active agent conprises
at |least one selected fromi . octreotide ii. human
growm h hornmone iii. interferon alpha iv. |euprolidel9)
An i) ect A bteforptubdtonns cBinahinasy of daimad iord lavyngdd.5 to 50%
clains 1t whi or.Irs rovi di ng
cont“ioﬁiﬁ’8ﬂ%nqr°i€5é§’§§%g?ff%ﬁ’gfﬂox?gntg PeDFEP ot 1east two
weeks, wherein said active agent conprises at | east
one ﬁzl eci ﬁféfg tlon-as 'claBR& fn%ﬁ?%f thimsOl RNDAPIEN icbinponent c)
test ost erone undecanoate 20) A topical formulat]on ag )
5 cl aiisriadeqted foryp adsohels diatenes, estsrsyBiliessy amies.aytphpxides and mixtures
admipisss ati on which fornms a bi oadhesi ve, controlled
rel ease product, wherein said active agent conprises
at | east one selected fromi . benzydamne ii.
t ramajlol A2 pjefdhutuigpionak clhirédbimnmmy af tlaimsaktocl ladddetnially comprising
any of i . 1.0 ' - nf-r.aor al
admih t%?IPZ‘%‘?rg’g"rvuglﬁfétr"ftja?%@t‘!’?é‘%@rg?‘{ %ﬁeﬂql fetal and
I0topical infections, wherein the active agent is

chi Q@zexingfb?orﬁlull’éﬁﬁﬁ% ClaiAEin WP bECIhRR PloaharKEiAkAIRACtive
is applied as ui d product which formnms & surf ac

as a_ li .
gel agpntds M%@tfﬁ@é%“ﬂgss%‘&ﬁ%& Ay eRfs, fopmgligSelragrances, Havourings,
appldigpabbiager) vifntias) distdre Stysyl@hedidnduh&tiresnthagof.
claimed in any of clainms 1 to 15 for intranasal spray
adm ni stration which fornms a bi oadhesive, controlled

15rel daje px prbfiomulatioarae chinsed id calimi1d eviegemsaid dmsns sdescted from

at lh%f%?()tphﬁ[&esnﬁlﬁl Hok&fe Elru%@ﬂpophifig BhaMblecule drugs, amphiphilic

small molecule drugs, peptides, proteins, oligonucleotids and mixtures thereof.

15) A preformulation as claimed in claim 13 wherein said drug is selected from
20 . somatostatin related peptides, interferons, glucagon-like peptides 1 and 2, GnRH
agonists, GnRH antagonists, bisphosponates, chlorhexidine and mixtures thereof.

16) A preformulation as claimed in any of claims 1 to 15 which 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)  An injectable 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
1. octreotide
ii. human growth hormone

35 iil. interferon alpha

iv. leuprolide



ii. diazepam 23) A topical formulation as clained in
any of clains 1 to 15 suitable for ocul ar
w@eivsn1ssr at i on, wherein said active agent conpCT/6€82008002217
| east one selected from dicl of enac, pil ocarpine,
| evocabasti ne hydrochl oride, ketotifen funarate,
tinolol, betaxolol, carteol eb7-1evobunol ol
dor zol am de, brinzol am de, epinephrine, dipivefrin,
cl oni di ne, apracl onidine, brinonidine, pilocarpine,
at anopr ost travopr ost, bi mat opr ost, unopr ost one,
pi | ocar pi dr.ochl r| de,. dex eglaso
chl odnp %ﬁ ab(f ?ﬁ%\ A9 2my phslaimsy leier 16rich

for rﬁthﬁzt ] depoapr@héngmmhtinnomnyle@s‘e aflaauNHSagbnttﬁ)r dt3eds0two weeks,
der t
or oaapaen g et e St ALRUBLER B R i 1 e

Sactiive ag@mﬂd@esel ect ed from i . acyclovir ii.
t estipst ergqgapindecanoate. 25) A topical fornulation as
claimed in any of clains 1 to 15 for dermatol ogi cal
admilHi st r BFIOSETONEUEACRBPHE a bi oadhesive, control | ed
rel ease product, wherein the active agent is selected

oS e B i G ! bG8 g sor

10 t hefaﬂﬂﬁmsﬁzﬁbonﬁwm\em fronhs efbiahdhésiver yornfoliad bileme piodectagherein said
%ch%}%n% lﬂ&%es QH@?&?O&JHe%%Fd(fPJn?f erably manmal i an)

conprising admnistering a
pr eflor mulbgnisslamdenpri sing a non-1iquid crystalline,
| ow;Vi scagiidom Xture of: a) at |east one neutral
di acyl lipid and/or at |east one tocopherol; b) at
| east one phospholipid; c) at |east one bi oconpati bl e,

15 oxy @ﬂm C Qnto@udal p@forhﬂ‘mti%n 8¢ élsinie},d 1ﬁ ragﬁﬁf €laiasl Mgrlts suﬁﬁtﬂe for
east ctiyve, agent S or
" RS RR P BT of G BRR! 5T Bl R pherein
one thé guiive ageny $¢ ellldrheradiph ghxeomttc uwtl Meretibe)ptreﬁcurnmJMIbn is applied
Wt ﬁrﬁ ARYSOR Tt %%‘Hhiohﬁ‘s %éu od Qéllzf?wtzp tween ][ secon% band 5 min

admi-hi strati on alnmed Inc
whe ha@élp@tl%lreforrml ation |s a preformul ation as
20claimed in any of claims 1 to 25. 28) The mathod as

clained in claim?26 or c m 27 wherein s
pr elngr md} Ben- leﬁenteral rmula%lon as claimed in Iany 0 clalms 1 to 15 for

intranasal spray administration which forms a bioadhesive, controlled release
product, wherein said active agent comprises at least one selected from
I fentanyl

25 il. 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.



is adm ni stered by a nethod sel ected from subcut aneous
i njection, intranuscular injection, intra-cavity

WO pjosatisen t hrough tissue, intra-cavity injectPONGBRG06/002217
an open cavity w thout tissue penetration, spraying,
rolling, w ping, dabbing, painting, rinsing, or
droppi ng. 29) A nethod for th&- preparation of a liquid
crystalline conmposition conprising exposing a
pre-fornulation conprising a non-liquid crystalline,
| ow M)s C 04 inby-paienterdl domiulation aatcldimedin aef blaiths Ao 15 for
di ac I t
| eas rr(r)lﬁ{é)ﬁ)d ca?gcgrﬁﬁustﬁéoh g@f’cth fgﬁlgs 2 18%(%12? L8 (g:grcl)tl?gllet% rBJIe%se
oxygﬁndlmw@rﬂnrﬁlge athwagemé@csglepged@qogam c soI vent ; and
at |east &gaok;ﬁoactlve agent dissol ved or di spersed in
the [ow viscosity mxture, to an aqueous fluid in
5vi vdt 30)te§¢oq§gpﬁ%gnc§§a@agq med in claim?29 wherein said
prefornul ation is a prefornulation as clainmed in any

o o1y mit et Rarmitbeion S BTEE e Rk of fifick L K BR g palblogicat
bi o aecdtnmmtragmnwhmb famipriedathedvey comtruiiet rdedse puldjelc wherein the
sai d%}cﬁ(ff? &%e%’? 1scsgfggfeh %foﬂg cgsﬁfefﬂ: Qgen"{’s ﬁggrahﬁeg uf'lgrounn%s essgntlal oils

crys 'ow vi scosit I"eas
10 neut[ﬂ‘dlabéﬂfb@glagpmﬁaﬁ%d WT@E tb&feofeast one tocopherol ;

b) at |east one phospholipid; c) at |east one

2ir ggzﬁgpa%bl % O)%élg ‘r)ﬁgg%g{?gﬁl’?n &lggf\évité“ﬁz(mSI t Iylg{n -pwyay animal
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one of ent s
t or npmRSTATen Pt P ORREY T Sfuhecloy i Rhh B aburg o
15 cl aiayed iat lebtainmr@inlelizyhligidaod/pr #fleashedegbéapherios a
pr ef rmJI in any of clainms 1to 25. 33)
The 9 iéggt:}béﬁ%flﬁ%ﬁl gﬁgfyst alline, lowviscosity
i xtq)r e @ftleaat)on@t iocompptiblscoxyae soutainingdow viscpsity organic solvent;

and/;aH affeatt@Rs bidABEevd ARADL @fs%lvecpar ddpelse@ i the M viscosity
phosphol i pi d ? I ealst on com

i b
P on TR bR e et SR L STR Dk Db A tapn contact
20 | eastitloneadveoactluid ¢ age fidllawtngladsialiswetdoror di spersed in
the | ow viscosity

27) A method as claimed in claim 26 wherein said preformulation is a

preformulation as claimed in any of claims 1 to 25.

25 28)  The method as claimed in claim 26 or claim 27 wherein said pre-formulation
is administered by a method selected from subcutaneous injection, intramuscular
injection, intra-cavity injection through tissue, intra-cavity injection into an open
cavity without tissue penetration, spraying, rolling, wiping, dabbing, painting,
rinsing, or dropping.

30
29) A method for the preparation of a liquid crystalline composition comprising
exposing a pre-formulation comprising a non-liquid crystalline, low viscosity
mixture of:

a) at least one neutral diacyl lipid and/or at least one tocopherol,

35 b) at least one phospholipid,

c) at least one biocompatible, oxygen containing, low viscosity organic solvent;



m xture in the manufacture of a pre-formulation for
use in the sustai ned adm nistration of said active

w@o@sii17seher ein said pre-fornul ation i s capabl BCDEGB2005/002217

formng at |least one liquid crystalline phase

structure upon contact with an aqueous fluid. 34) The

use as claimed in claim33 wherein said preformul ation

is a prefornulation as clained in any of clainms 1 to

25. 35) A nethod of treatnent or prophylaxis of a

hunmaindar leagonh lbimlnti@mzigmt disobjedot dsperped inithglow viscosity mixture,
adn1n| t reformul ation as clainmed in an

of ch n@ﬂfh?ﬂugg %@? The nmet hod of claim 35 for thé
treatment of a condition selected from bacteri al

i nf ? | oM pfeipiials clahes il @im B RerSRls8RAGE SforBW]tion is a
con ions, genital soreness, .infections and

cond%f?fPHﬁ‘élaWﬁ ast hasmyer! iy @Ry bl 1S nai s, travel
si ckness, addiction including nicotine addlction

e bR TEL o LEE b ol SRR

cl aiaﬂnﬁﬁstfralronmﬂarhingdcam sgeay@i er(q;tefa‘ablb/ezmtmdm) subject, said

|C(r)n|‘1 egpcogrfér?sﬂggegrﬁl gptﬂolﬂf l?cﬁﬁd E}SStgllﬁ'hé rlg\lN ﬁ#%g%i{yymlxmf e of

10t he aél te a@feaﬁtmﬂﬁmufcacltdgaca} lipip pad/proatdeastongl tosapheieli ons,
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20

25

30

35

gembt)al a@fe%&tdn%%o%@hblﬁf ections resulting from

activities_ resul I n.exp osure to.inf ctlve ents
c) at least one 1ocompat1ble oxygen contammg ow Vlscosﬂ: , organic solvent;
and dissolving or dispersing at least one bioactive agent in the low viscosity mixture,

or in at least one of components a, b or ¢ prior to forming the low viscosity mixture.

32) A process as claimed in claim 31 wherein said preformulation is a

preformulation as claimed in any of claims 1 to 25.

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

a) at least one neutral diacy! 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
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.

34)  Theuse as claimed in claim 33 wherein said preformulation is a

preformulation as claimed in any of claims 1 to 25.

35) 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.
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36)  The method of claim 35 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.

37)  The method of claim 35 for prophylaxis against at least one condition
selected from infection during surgery, infection during implantation, sunbum,
infection at the site of burns, cuts or abrasions, oral infections, genital infections and

infections resulting from activities resulting in exposure to infective agents.



