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a. 20-80 wt.% of at |east one diacyl glycerol and/or a tocopherol; b. 20-80
wt. % of at | east one phosphatidyl choline (PC; c. 5-20 w.% of at |east
one bi ocowpabviBicez13or gani ¢ nono- al cohol i c sol vent; d. upCTEP2@2i8599% pol ar
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antioxi dant; wherein the ratio of con‘gonents a:bis in the range 40:60 to
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| east one liquid crystalline phase structure upon contact with excess
aqueous fluid. Such conpgsitions w |l preferably conprise GDO et hanol,

wat er / pr opyl ehlergypticats witldreom Exstaadnainisyatiohicsiae @z)d may alrepdy B gelé-

res Ioect i vel y.adeampenss Eeh\%}al itiSncR l’e@tflﬁda@’bmfoﬁﬂmggasﬁbtaﬁl@? f&ﬁ{ﬁﬂﬁt i t@‘ﬁtvaﬁl}[ a

anal ogue, escri ere odl.ne e 1 i on

cor r espondi ngctj t d\? %8 dﬁy%%BE‘@E’§EF%§‘1%€W8“¢YO?W1F’6ﬂ’ @Fmﬁlsﬁ’rrihagﬁr mul ati on

?w t ?bl eb}‘ or rbd{nﬁremdmu)malt Eﬁh ihoaithehregprplepdi drché whll aaichd azeadagmage toaalla
preferably r

Wscost 1y o NEPRs Gy lsblor (I SPLEERREARRRAL R Ay VD BB, )

a tocopher ol ;Prpyidpg-agormaglatewvhih gl@@§vff@n@tlmi@@¢mw<uyﬂomﬁrfy RASI(P@) ; ¢)

5-20 wt. % of bk Eﬁ‘ﬁéssf%ﬂ&l (B REAIRRLLB Snd/OF DRRpF TR RhCoRBL LGSOl vent; d)
up to 20 wt. % pal ar sol vent e) at | east .one peptide active agent;

Oopti onal Iy e?tdn}l%lé@fedoﬁ%d AP IBK PEERARLORHBE S Het H]ec%r%lPTOéeSé‘ronéléﬁ’f)B%%Ss a: b

is in the rangpr4diheQctual ahiABiradsttardiall s@buyitdi@ iBuesli spersing at | east one
pepti de active agent (preferably a somatostatin analogue) in the |ow
viscosity mxture, or in at |east one of conponents

The poly-lactate, poly-glycolate and poly-lactate-co-glycolate polymers typically

used for degrading slow-release formulations are also the cause of some irritation in
at least some patients. In particular, these polymers typically contain a certain
proportion of acetic acid impurity, which will irritate the injection site on
administration. When the polymer then breaks down, lactic acid and glycolic acid
are the degradation products so that further irritation is caused. As a result of the
combined effects of wide-needle administration and irritant contents, discomfort at
the site of administration and the formation of connective scar tissue are greater than

desirable.

From a drug delivery point of view, polymer depot compositions generally have the
disadvantage of accepting 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, and then drop back through the bottom of the functional
window during the lag period before reaching a sustained functional concentration
for a period of time. 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 concentration which can be provided due to the danger of adverse
effects at the "peak” point. The presence of a lag phase may furthermore require
supplementary dosing with repeat injections during the start-up period of depot

treatment in order to maintain a therapeutic dose while the concentrations of active
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very flat release profile and/or nlnquI "burst” upon adm nistration. In a
correspondi ng enbodi nent, the inventiion therefore provides for the use of a
| ow viscosity mxture of: a) 20-80 wt.% of at |east one diacyl glycerol
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chol i ne (PC) ;this ease of administration is particularly significant because most patients will be
frequently self-administering. Providing a sustained formulation which can prevent
or reduce the risk of hypoglycemia (especially nocturnal hypoglycemia), but which
is sufficiently complex to administer that it requires treatment by a healthcare
professional is unlikely to be successful, because the lifestyle disruption involved
with such complex administrations, as well as the costs involved would be too great.
Providing a formulation which can be self-administered, and which is sufficiently
straightforward and painless to administer that patient compliance is not adversely

affected is greatly needed for such situations.

The manufacture of PLGA microbeads and suspensions is additionally a
considerable difficulty with certain existing depot systems. In particular, since the
beads are particulate, and polymers clog membranes, they cannot generally be

sterile-filtered and furthermore, since the PLGA copolymer melts at around 40°C,
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contain instrggtb lﬁﬁoleeﬂb@meaﬂ%@@eﬂ[de‘ d&hfi@ﬁ@b’i@hﬂcﬁéptﬂﬂﬁllﬁhﬁéis@bh@n of
sai d conp05|t| 05|t|oqﬁEQescr|bed herein are STgh@ble use in

such a kit arfddtl %varetﬁﬁé?g\gve%ﬂ%ﬁ o> S BioICHIer ITIOn §F Le HEVSS¥bnt | on can
optional | y i naoiculdte) pladetd modbrimadation mby Bt parracdipdinening sagiofakse needl es,

i nf strati oro B eER g B Aol R B T B Bl g

profile of fmonubled isleesalpepdoadivriagente Bybise pf/weprfquoneoomnw oy nul ati ons
1006, 1007, anerlRl Qalectéa GH6E agd i ﬁa?ﬁéuﬁ@r v@%‘& ﬁﬁ;{tum ARUddh¥1 e?%cﬁﬁsed as %

of the corresp ondln%'va ues Obtai ned for re eren sanpl ored at
<-15C) after Sbspragaendt ponHaion sashs g@ﬁ%{ﬁ@ a’f'@g afEo ligh oy prepeiticyur e 3.

PK-11- 413, dasecdidigiht pZesknkngebPevin thkkrdovrdiZfid cbeilcalicdesedoagiMBitions.
concentration versus tine over 21 days for fornulations 49 and 50.

In particular, the pre-formulation shows a highly advantageous release profile, is
casy to manufacture, may be sterile-filtered, has low viscosity (allowing easy and
less painful administration typically through a narrow needle), allows a high level of
bioactive agent to be incorporated (thus potentially allowing a smaller amount of
composition and/or active agent to be used), requires shallow injection and/or forms
a desired non-lamellar depot composition in vivo having a "non-burst" release

profile. The compositions are also formed from materials that are non-toxic,



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fornul ati ons of the present

i nvention generate a non-lanellar liquid crystalline phase follow ng

adm ni st re0i20r/1614218@ use of non-I| amel | ar phase struct ur epCtared12asod qui d
crystalline phases) in the delivery of bioactive agents is now relatively
wel | established. A nost effective |lipid depot systemis described in
W2005/ 117830, and a suitable lipid matTrix for use in the present invention
is described in that docunent, the full disclosure of which is hereby

i ncorporated herein by reference. For a description of the nost favourable
phase struct (reisleszble grdbipdagsadable, which cap peatmansteied §y ddh. 954 Bed discussi on

in \W2005/ 11%336blamnst s@ﬁ?rauhﬁmlsmdoyl The PageordRdide megfaddidnally Bive Saegi fi ed
by wei ght herelg thrfgggﬁ unl ess ot herwi.se indicated. Furthernore, the %
dP¥aP¥d anop

by wei ght in SO A0 IR ORI R T WY a1 1 of

t he conponentisgjettich d&t(edtldiengiransichheriptienf. or mul ati ons can optional ly
consi st of essentially only the conponents indicated herein (including
where appropriate additional optional conponents indicated herein bel ow and
in the attacHedtagl ef the Jorandntions @ﬁéﬁe@sqse@ttmwml@ng@n@ﬁmaﬂ@ns}a@ﬁlleﬁdmﬁl

conmponents. Wﬁstilhﬁ)é ﬂhat@@%ﬁg)vﬁﬁ Eﬁﬁﬁlls@ﬁﬁ(‘}ﬁ' '!Pﬁéjuééed'f%bﬂ-l&ﬁapir Afke s'trﬂ!:t@hes
conponents a) and 3 ? gﬁ coholic¢c salvent (c), polar

sol vent (d), (peHasdigui rv%‘ g Bhasepdy t ‘ﬁr@haﬁtyl%ﬁaqacm RgsRISdRRPV (1)
conponents. Rekfieslacyl dstadlighed: fAomputl cifctve 1gsia desbtRgstém i§ factibadeint i on has

(o0, 1 au o WEPBbS 7l EiFEERh b Eubhoidlomi ShamedimPalyglientee |1

present i nverlovschdhec nomisusqope $ormghipviegtdapdti fshmdamcbmthabmgampmypdl at e

choi ce of ty&%ﬁbmﬁ&ﬁ%ﬁHE&zﬁﬂ?&@&&sa”d ratios of |ipid conponents along with
a peptide active agent and at Yteast two sol vents i ncl udi ng an al cohol and
at | east one polar solvent, the rel ease properties of the depot

conposi tions f@niRded dSiQHl: E&ﬁ @sﬁt%nsfo@ltﬂmﬁrlagelnpﬁsfeﬁtontMrpayﬁl@% fRRufdibnde
rti cul ar

render ed hi ghl t ageous n m xture. of an

al cohol and &Y ngr’ G DEfeS (%%@gtﬁaﬁw S i i5Guding st ion),

descri bed hertndling iﬂdalsa@vmﬁaagesmfneﬂhﬁthalbmhmial sddave (honbutshprafiéd gase
profi e can. b INALNCEhLY B AbBRLL REPRSY HoBe st Aguliig confort on
adni ni stration 8nd7d§ he'Vi'$eosit (%L% ormuration’ Ban be i mpr oved.

Al t er nat i vel ycooeeritiationl aigains binteghe hmrs¢ duhieg thellesidd lmiuwfoﬂaeamfm@mh dagitg ve
agent can be gdéﬁgﬁ id 1%5@&151??6% olf?ﬁ’eeJ’rea M\Q&ephﬂeﬁ%&%k PRt AG R 9@1’8& bRt on
in vivo bein (0} e average or even ni mu
concentrat i or?xaapqlﬁt@d fiioEn s Orig Hﬁmyw frogyime Ado ahtt lagesamappe 9m@\p@rm) n
conpar i slon vvuhdétteqiraelrabl yl IBésdh&le P, a6 @ ARAGH I%fe@a[b‘ie 1e8dhah 10%. tmgm;gimé@s of fer
previously uno

sta dar t | ease t ortant,
Dort i our an |y T Brp drs i gL iidsde P Guniisol 8 SR Hton tneh sl e
anal ogues, tonmﬁnedahﬂmh&Kbéa&ﬂtbﬁBGnFuahﬂnnnéGmmxyb@ﬂdﬂmdguﬂnmhhmeplasna
to a | evel e I exanpl e
to avoid si dgﬂﬁﬁnglg}éﬁsnlm %&c&ﬁ%{ﬁoﬁr&?ﬁcﬁ\% a% I?Lbz %zvocfoﬁ&gmﬁlf%&fotn ofq;t%{/ i ding or
achi eving a tmﬁqpedﬁtme(ﬁmmfoI@cmi)méhanelﬁbﬂlmw@refcﬂablyd@smw@dh tiogs of
rel ease. Ge”%hﬁ%h%t'kﬁﬁmﬁy%B%&ﬁeQQ&Qﬁﬂ&Eé%bgﬂngfﬁﬁgnéBﬁw@@&ﬁ&ﬂxﬁ&n§e|ease
before the next dose is a nlnlstered Cave s wthin the therapeutic
range. Cont r ¢he BigEPCH PR ( §§W3(Cnax) and m ni num (Cnrin) concentrations is
al so inportant in order to achieve the desired treatnment over tine. In one
enbodi nent, the initial burst is not the Crax of the release profile.
Whet her or not the initial burst is also the Cmax, preferably the Crax/ Cave
ratio i s | esSSUMMARY, Opr EHEIAXNENTEAN t han or equal to 15, nore preferably
|l ess than or equal to 10, even nore preferably less than or equal to 5.
Furthernore, it is preferred that the Cave/Cmin ratio is not nore than 50,
preferably | eBw nrersnt ipyverdipuarrovidesisphampaecuged ffemaptjon eosprishigritor equal to
10, even noreg Bf@hﬁfe%h%da%%ﬁ o'ffhﬁfal &elp@aﬁgabrgaﬁléﬂco%ﬁé sdiScrifiepdinednast, i s

known in the art HBXIHB ncentrati on observed
during the pdiPBee %qﬂvr:égeﬁged BeIfR BPe H‘Q'QEOU&% Mplcas i Pt €ePokind Cave
i s defined agprédiesoavenadeiopl (edomedorneeasit f@tbrenitycisra prgférhaiatjpal ioostidedss

rel ease. Cmn 'SrC?§éSP@§%EéSQ{§xb ? nlnal concentration during that
period. Cave TN bE cal’culrat é y calculating the drug present in
the plasnma as area under the curve (AUC) over the selected period of tine,
generally the entire period of release before the adm nistration of the
next dose, and dividing by that period of tinme. Conponent a) - D acyl

G ycerol Preferable ranges for conponent a) are 20-80 wt.% preferably
30-70 wt. % nore preferably 33-60% (e.g. 43-60%, particularly 38 to 43@6
Preferable ‘ranges of conponent b) are 20 80 mﬁ 96 preferably 30- 70 mﬁ

Y . Y 4 ~Nr™ O ~renA ~S 2 ~—~ 2 I T



Component "a" as indicated herein is preferably at | east one diacyl

glycerol (DAG and thus has two non-polar "tail" groups. The two non- pol ar
groups newyohaweievnle sane or a differing nunber of carborCatErasi2as®iiay each
i ndependently be saturated or unsaturated. Exanples of non-polar groups

i ncl ude C6-C32 al kyl and al kenyl grouns which are typically present as the
esters of long chain carboxylic acids.” These are often descri bed by
reference to the nunber of carbon atons and the nunber of unsaturations in
t he carbon chain. Thus, CX Z indicates a hydrocarbon chain having X carbon
atons and Z unsaturations. Exanples particularly include |auroyl (Cl12:0),
myristoyl ( Clh#:aQirst Rp¢d thevehadibthBieford Pydvadi@l pré-EdrdiudationRahipris Rz @Ay
(C16:1), stearo C18: 0) ol eoyl (C18:1), eIardoyI (C18:1), linoleoyl

(C18: 2), Irndieﬁéyé ; ' , arachi donoyl (C20:4), behenoyl (C22:0) and

|'i gnoceroyl (C24:9) groups Thus, typical non-polar chains are based on the

faity acids of natyral @Sé@wﬁ?tra@feasra%'df&tk,rgyseerad%ractsgcggfa'eroq capri c,

llauric, myristic, palm , elaidic,

linoleic, linolenite, arXdcH Y}I’b?’ﬁ @fatﬂf@hfeqne@herphan@ﬂ@@ehmz(Pé?dr ds, or the
corr espondl ng al CQh0| S.5-51 4 .85 8Bl S ROBHARD A Stidl Sredfi Iﬂrﬁlonélléélﬁ)hCSt earic,

oleic and linoleic acids, particularly oleic acid. xtures of any nunber
of diacyl |ipids may beolisBE as conponent a). Preferably this conponent
will include at | eahst alprx@rzt)rvamcpblaeg@vbmpr ds (e.g. DAG having one or nore

C18: 0, C18:1, Ci8: 2 or % non- pol ar. gr ou s), such as glycerol dioleate

(GO and/or gl yceroI di ﬁiaﬁ zﬁeg% W age ighly preferred exanple is DAG
WD 2012/ 160213PCT/{EP20 kiptiob8BAA leasﬂdtlean@omantsr ng at |east 50% preferably
at | east 80% and even conprising substantially 100% GDO. Si nce GDO and

ot her diacyl glycerols are products derived fromnatural sources, there is
general |y a cekdreinihqiagpef eomponsnisachistiamarange 40:69iad44&i ng ot her chai n

I engths etc. \leﬂ—:r&ﬁ%h S6imul A RS R QPLBIeRf simii stwaﬁdmw jfadi cate any
commerci al grade wi th concomt ant Hln‘g‘ﬁ“ ties GDO of commer ci al

purity). Thes®§t ’Bﬁ PRSrYRYCBBOR SR e Sesd aT%@b purification but

providing the grade is consistent this is rarely necessary | f necessary

however, " ssent i al hem caII ag, &t ast 80%
pure, prefer agnlrcﬁaérlpr’“%%s \g@ /%refll??aé’? TOT € @ tgar‘“é’mwat PrP%%s‘%e %‘éfﬁ)ﬁpur e
GDO. Corrponerﬂnd@)r EDTPh@sq:ﬂmpqmyﬂs aQ:rtc),I draed &mmmemly Ebmpnnmﬂie) preferred

1 pid malri Cgebanhfif 1@arsﬁaer§onra@(ys%ﬁﬁr | 1dp8c. 3 dL&ABEd RBEIPhosphat | dy

chol i ne (PC) th conmponent a), I's conponent conprises a polar head
group and at | east one non-polar tail group. The difference between

conmponents a)inandcdhd dnht%‘éluﬁéﬂt NGk Ralehion rbrfelaﬁormh grvme@a plb@sRp ol ar
portions rraysft hust sui tabI agerr Vﬁ%ﬂf rfo fa t % ‘ﬁgd orre ondr ng
al cohol s consd&4Ed Oafﬁé\y‘le "BHESRpOHENE Y. i 8;1(’&9111:

wi Il contai n dgent toar(pdrably granupslianj\get;ect, s@ﬂcﬂprgcempsmpnﬁnpfc&hemg eﬂwand may

be conbi ned elr. sui t abl e non-polar group, particularly C16
groups. The gh%:gsﬁp%l’gh{é choline portion, even nore suitably than any

diacyl glycerol portion, may be derived froma natural source. Suitable

sources of phospha})i pi dﬁ) 80, %dﬁa?%st fRatidcy (%1 eropé}ﬁﬂ/c?rea)toccﬁfh@fd1 liver
(e.g. bovine) and pI ant_ sources Iniﬁ‘?ﬁt I ng soybéa Suc (rpcgur ces may provide

one or nore constiBuentX-H VEHRIGH e nhAs “ﬁﬂf ebrfide any mixture of
phosphol i pi ds. Any)si ng- ﬂowﬁ%)dsfme@rsudste wbcdigmtiblep brghhie seomralosvgic sour ces
may be used, but rrixtureE cprrprr sing soy PC or egg PC are highly suitable.
The PC conponent pref er’dbl I >contains at | east 50% soy PC or egg PC, nore
preferably at |east) 75%psto20RG.%polaggolP@tand nost preferably essentially
pure soy PC or egg.,PC. licable to all aspects of the
i nvention, corrpongebn a't%a%ejﬂ@@%é@ﬁ& egémabl y the PCis derived from
soy. Preferably tHe PCQP@ﬁmlbs?éseafB@@ fnfipxiglagiei ds as the primary fatty acid
conponent with 16:0 and/or 18:1 as the - 15 - secondary fatty acid
corrponents. These are preferabl resent in the atio of between
1.5:1 and 6: 1V qfen%raﬁa%&ﬁ%@e{ aewveéhee@%el 20% 16: 0, 5-15%
18 1 Wi th t heddiadsaRnag cﬁrcﬁ@emrrgamtléayt @ter@rpnd@aclﬁzelagéntmefe];&lyar bon fatty

acl dS I's pr efs%Ha?osta%ﬂ%nal%ga F%Ill (f\hG low VISCOXIty nCnxture or in at least one of components



In an alternative but equally preferred enbodi nent, the PC conponent may
conprise synthetic dioleoyl PC. This is believed to provide increased
stabilityweandi2wo2s| | be particularly preferable for corp@dgireéienssmeedi ng
to be stable to long term storage, and/or having a long rel ease period in
vivo. In this enbodi nent the PC conponent preferably contains at |east 50%
synthetic dioleoyl PC, nore preferably’ at |east 75% synthetic dioleoyl PC
and nost preferably essentially pure synthetic dioleoyl PC. Any remaining
PC is preferably soy or egg PC as above. Since the pre-farmulations of the
i nvention ar ¥t Pedbiid QH%@P@?‘}@@ prigr tp logrBjnedhe gy visepsity sHEET- | Btfhde| ease of
a peptide actgrygomg@sion will tySicAlNPRY s dekidtbell RereONPONEnt s are

bi oconpatible. In this regard, the preferred lipid natrices for use in the
pre-fornul ati ons of the present invention are highly advantageous since
both PC and DAGyrafoemwatibnstant brghtyeusefin dorahe chintaltied add vustdimedwicleasd aft 0

conponents t . t . sent. . - I hetic or
hi ghly purifi‘e tl@é‘itl@gh%h'gééélyyd@é%e% mhﬁé’é%%a?@ ¢ hﬁ%ngq%bﬁ%% are highly
appropri at e agoflelandjor punimabfbusgiirppereadmip)stratipre drespanddiol eoyl PC is
nost pref er allyboliirdef] @b GR%ha SN GE PRIIRNTESMRASHOH 4 P vidHitp i ure
synthetic PC conponents include DDPC

(1, 2-Di decand&fl -sn-gl ycer o- 3- phosphochol i ne) ;

DEPC( 1, 2- Di erucoyl - sn-gl ycer o- 3- phosphochol i ne);

DLOPC( 1, 2-Di | i nol eqyl - cef 0-3- phosphoghol i ne) : .

DLPC( 1, 2. D1 | aur oy en- gRgRLr Bt SR BRI bl Serol andlo a tocopherol;

DVPC( 1, 2- Di myri st &yl - sri20g80/eet i3 phastsplephhsihandyl;choline (PC);

DOPC( 1, 2- Di ol eoyl - sngl y£ 3 g or - ) -
B —

DSPC( 1, 2- Di st ear oyl - sn-5§l%¢8&r o- 3- phosphochol i ne); MPPC(1- Myri st oyl- 2-

pal m toyl - sn-glyceo 3-phe2phachPbiar€dlvent _

MSPC( 1- Myri st oyl- 2- st ear gyl -sn- %I er 03- phosphochol i ne) ;

PMPC( 1- Pal i t oy1- B nyr iaég) i Qe PCRYRAaNe 88 os phochol i ne) ;

POPC( 1- Pal m t oy1- 2 ol eaypliosalthyt Y&t ercRnpbeipiwchol i ne) ; PSPC( 1- Pal m t oyl- 2-
st ear oyl - sn- gl ycer o- 3- phosphochol i ne) ;

SMPC( 1- St ear oy1- 2- nyri st oyl - sn-gl ycer 03- phosphochol i ne) ;

SOPC( 1- St ear oylierdin dheraiib 0§ pergpgreatsex Bisph tisplanghd):phe) 34:4md WO

2012/ 160213Pq{/t1@31%%ﬁf{1&1§1%%¥21 re-tdtniulation for yse in the sustained administration of

SPPC( 1- St ear oy1- 2- pal m t oyl - s?n- gl ycer o- 3- plfl.'IOSp.hOChOfl ne), Or any

conbi nati on tHEkRetide peivegaentcSpelimiavanisesity suighrawil Retepy he enef

preservi ng agRidfhecdWekrims EDTA, the use of synthetic or highly purified PCs
(e.g. DOPC) may provide greater stability for the active agent in the
formul ati ons. Thus in one enbodi nent, conponent b) may conprise (e.g. nmay
conpri se at |'Hegtepi&@hctsynpded incthe fortuddiioys plithe pradnt(ievatiopurd frygferd®l9 PCs

.g. DOPC) . | j.cul i b t
Such as. oA e RRTLl Fo! ey @5el at B8y BRAFEE Bap GIE BALBRL PN 2
conprise at lasdor prgpdylagae effedt whed edinegieedsg a suitiblcasibiest/ (tRdcally kegag PC.

This will pardieGahald o sBeh WEHEIRIIN LRShe O odinadi | hs IREnERRORER (such as
an anti oxi dant, chel at%{9 etc) 1s included in the precursor formnulation. A

parti cul ar| y Favdereachofboiias frsdmsnt doriyspartraonyhugig pymmabancydisd t h pC,
especi al | y Gompristhgaaynim§ieangioodaidBct APRY-puRLien agpesotiedteréach
conponent suitable fgor t he conbi nation are those amounts indicated herein
for the individual conponents in any conbination. This applies also to any
conbi nat i ons Siich@ongboemhy be fich tbatredmbet @i arhunvinar oo dntrextmahmelwsr The

ratio of co - bais, i e o’ “48.  Pref. the a:b
fatio s in CROCELR Bedulibol b (i 3040aHE ;%@?’é@%f s SRELERRALY 0" oe
preferably tHemaptams el pbleps oappeushiioratediciedsoors gcromsaplaneateers) carciopryami c
mono- al cohol ifelsRIN RN unfRIPORRELInG at Rhsttdde sBfgrob@ifWRbloPRS(PlpdsiRe
invention is an organic mgno-al coholic solvent. Since the pre-fornul ation

is to gener at'BMeUigetsde)-BIHPGSHPINR: PEISIARGHEGREH KO SRERPBITEECG. in vivo),
typi cal | y uparutefli@eineW(GER NEXaassuaqeoiusidithtiodrs, inkulirontesgasahlomakhat thi s

sol vent be talerable.to.the subj nd be capable of mxing ,wth,the
2queous 11 u ¢SRS GiipiePE: GRS rRER RS s e PR sl ati on
into the aqueous fluid. Solvents having at | east noderate water solubility
are thus preferred. Most preferably conponent c) conprises or consists of
et hanol , propanol, ispropanol, or m xtures thereof. Most preferably
conponent c¢) conprises or consists of ethanol. - 17 - In a preferred
enbodi ment, the solvent is such that a relatively snmall addition to a

m xture conprising a) and b) (i.e. preferably below 15% gives |arge

e I



As indicated above, the amount of conmponent c¢) in the pre-fornul ations of
the invention will be at least sufficient to provide a | ow viscosity

m xture (WogorzziepmBecul ar sol ution, see above) of conpomE€mMEP2@R/059)Y7 c) and
d) and optionally f) and will be easily determ ned for any particul ar

conbi nati on of conponents by standard yethods. The phase behavi our nmay be
anal ysed by techni ques such as vi sual” “observation in conbination with

pol ari zed light m croscopy, X-ray scattering and diffraction techniques,
nucl ear magnetic resonance, and cryo-transni ssion el ectron ncroscopy

c
(cryo- TEM t drgere (). slovater! mlmﬁ@fe 8Fo'8 (petslddGE}. verigial Bleediggt al i i ne
phases or as (cépetiafty eqfhagal)CEnepidthdrasy BBEERIBAst6 AUEALIHOblcHY CducRBases.
Vi scosity may,.b sured directly by standard.pmeans. As descri bed above,
an_ appr opri at WAL E BRROT I B rPinqprlly- prei S Y ST Del y e
syringed and ppacteatitid, and sela¢decdndaidns] Sectenlethdts srepatticubeyapplesdbedvieasi |y as
i ndi cat ed heregin. I [ i --al i | i | e for use
in the invenfﬁgﬁmﬁéﬁﬁhgghé > ea§%n%%§%ggﬁggﬁg&%gfg%%éggiﬁgﬁyéﬁﬁgnol,
propanol , i sapelopanletionsasdleprsivedihergircohobe inpaeh methods formes fyather aspect of 8 - A
hi ghly preferpedvegid nation for conponents a), b) and c) is soy PC, GDO
and et hanol. As indicated above, appropriate anounts of each conponent
suitable for the conbination are those anounts indicated herein for the
i ndi vi dual car@eRpiidnglyinamirtea@nbparatthOpresdnt inveniseporialbs thetuRabl 4 idvt | e or
none of conponent.c%¥§pnt i ns hal ogen substituted hydrocarbons since these
tend to have S BPBESHati bility. Conponent c¢) as used herein may be a
single solvent or a mxture of suitable solvents but will generally be of

| ow viscosity. Thhﬁ IS JomRpht ante o egﬂggé@¥§%%&F%?FMKﬁMTﬁﬁaﬁﬁkﬁﬂDf t he

present invention I's that 1t provi ] lons that "are of | ow
viscosity and a pri)nar 20r¥) wt.uf ofat &gt aiisipbogdiatidyitchping @Meduce t hi s
viscosity. This reguctinm wibd of 1ésCOHBHiIB&InANLRS ofdhficehdiRCiicHolithe | ower
viscosity of the solvent and the effect of the nolecular interactions

bet ween sol vent and | i pPHBbnposition. One observation of the present
inventors is that d)he apygeo-wcnpalanssigermol vents of | ow viscosity descri bed
herei n have highlxﬂadvqﬁﬁggﬁ%%sea&ﬂ:u%ex q&ﬁed nol ecul ar interactions with
the lipid parts of’the conp05|#18n, %ﬁgﬁe%y Provi ding a non-linear
reduction in viscdsity aptivhalty leedtone antionfdast; smal | vol une of sol vent. The
viscosity of the "low viscosity" sol vent conponent c) (single solvent or

m xture) should typically be no nore than 18 nPas at 20C. This is

pref erabl y ndVhseia thavato o6 comppenentiy bisgp drcdiangd 90:0@tonkst:40:t han 10 nPas and
nost  pref er alih Yh@ammi@uitcltAR 1dw ViRRSsiBt pré@6emiFangmaneditarfdnt forRk af theqh vent

Sonme of the partijcul ar benefi f the c ositions .of th r.esent

Coventi on conava [Baa ehiose e iay Pha vt Rt fonete i TR a conol
sol vent in caehinaialygnanietshcacipomas, rsadanoamnts, siuthraspaessinglat keastwat er al | ows
a significant_j 2 i g e .1.al i pid- d
cont ol | ed r e BaREETEbir bk @Fp RENALIBIEP SR PRUHE Anld B FERRRET, )
such as pr opydaeerss, gastembnigio-peacesatihagirpaeincobsErkbY B pimadscercitred vi scosi ty

of ‘a |ipid/ alicaRel/ AklintenRISRIiHRTENR0480e MilHaMlpRHISOBR) YurRbfr8&hd N9 t he
rel ease profile of the activ and/ or,_all ows the proportion of alcohol

agen |1 t
to be increasBCAgPRMB: claust %@Whiif’q"é‘ﬁlei(ﬁ}él)t Hlevated B i-Pkogomdh Geter dr
al 'ows an i nuIGrEyeaticihlbltdEng @kpaselywspdtakeal), Biemagivps aldnced E8abi ng t he

rel ease profi.le".is intended to j.ndicate that the ratio.of [ Caye is
| horeased andnriihBiPLERS & didfiea ial i Sineh Fabdti o kel FeFean o
i ncreased by eyeflametwmr olmfsitptpahemstitis] a®) reldedednaitions afuchmeo werparticularlyt he

Gacroased (.50 citr SRQEgopPBlort BRAPILR it <PRREH S GOl R SR has

previ ousl y bd®ffiBuggested that |ipid controlled-rel ease conpositions should
be formul ated substantially in the absence of water, in order to avoid the
conversion to high-viscosity liquid crystalline phases, it has now
furthernore been established that a small and carefully controlled anount
of a polar solvent such as water can provide considerable benefits. In
particular, the inclusion of this polar solvent (preferably conprising
water) allows further inprovenents in controlling the initial rel ease of
active agent, allows higher stable |oading of sone peptide active agents,
provi des faster depot formation and/or provides further reduced disconfort
upon injection. Any one of these factors potentially provides a significant
i nprovenent in the context of therapeutic drug delivery, patient health
and/ or patient conpliance. The pre-fornulations of the present invention
must thus al so contain a polar solvent, conponent d). A suitable anount

e o 7 - r



Preferably the total |evel of conponents c¢) and d) is not nore than 35
w.% preferably not nore than 30 wt. % preferably 10-30 wt. % nost

pref erablwo2B122660283 - 20 - The rati o of conponents c) &Qd/ERRONI0FI91AI SO
have potential advantages in the conpositions of the invention. In

particul ar, by inclusion of sonme pol aﬁ solvent which is mscible with the
nono- al cohol conponent (especially wa %r) the slight sensation that nay be
caused at the injection site fromthe al cohol content can be substantially
elimnated. Thus, in one enbodinment, the ratio of conponents c):d) nay be
in the range Gulamppepsidy aetas agapls Bays kamefisnyRicharcsosmetiariien thapopiie

enmbodi nent, tdaalt@munhe@fae@icciﬁhl@dur&osmrwﬂa&ts@ﬂclméxw Bbsd sdne hghgat er than

th t of | | t f 30: 70, to 50:50
are Chus apprbprieare P el Riro Ltk hahbs 9%%%%’*%&?@%19&3%%? Carbhint s of

conponent s c)presedt aycrioa thérgfolry adddpiorafly ipatvedesA theétgbd yf rsefeac ltredrrrenm»ﬁ nation

for the lipi [ ene
gl ycol or datﬁlﬁnlté%n gﬁglg&an&‘zm&%ghggﬁubgp %O@J%%dr%%{}?eé H@EJHH ?@E{Jt each
conponent suuatmbif@rm@athnwé deenrivicd deicon &m@atmétlgmﬁwﬂsvlilrg@n@aldjeaotmr ein
for the '”d'%hﬁHﬁbd%PﬂEQ@?@f@wmﬂ%oﬁﬂ%@QRﬁQk%ﬁEb?ﬁwd&ﬁﬂ&Q@ﬁﬂt e) - Peptide
Active Agent The pre-forniulations of the present invention contain one or
nore peptide active agents. Suitable peptide active agents are di scl osed

and di scussedndoftiae addania@edﬁ tﬂ@f&ﬁﬁﬁa{ti@ﬁ&j dhe @F&eﬁthﬁvedﬂtisﬁ bosuhasy @hert hat
i ted herein b rence

docunent are in ui tabl e . t.i for use in
b necesanr B ERI R Es RS Yo R REERE Sk oot R A7 ke ur o
pepti des, or amdyhlksdntlhenn@pﬂepgranmdlsfre@dredrat vltedimq/ofsa)dmmstratootpeﬁm de

mol ecul es. Any, aii 1&@6@2&89&8&'téﬁ%i&t&#ﬁd&%&b%@%@%&h%' ng those
descri bed hereln es may b or enz tical

nodi fied. Ty piOQ&frm%meil@eth mipser fpiny. e ﬁuﬁh@rr?épecé,rté@ Hb*renmoth@@fq.reo 000

anu in nol ec%@&ldm tﬁ@achdﬁﬁqﬂs@avddﬁ%wc% cbm@inieiea ﬁﬁe%ﬁhﬁlaﬁ@ﬂ hyvgsaapats. In
one enbodi nent, have at. | east one cationi c charge at

g& es ca
neutral and/ r%y i3 é#pve engrally REQTAprEeer ALl AMINISTER Fe at | east
one anionic qmﬂnp&radnﬁmtaﬁnq@ldoﬁa50mpoﬁ1hmm/®h1chrvﬁﬂelrela{zﬂryfoabxaairpl@ Hbdaagabove.
Thi s counter-lf% twe enpm SI oI f)gl C%E&C@%{:Gpt able, and may thus be a

hal i de or the ion ot° h SI “OF ogl Capl B’tabl e acid. Acetate counter

i ons and/or chl orlde |ons are partlcul arIy preferred and therefore in WO
20121 160213PGY ARG 098 Tnsction pATIR IR Aol B INERR R e
active agentcﬂ S}?%e acet at 8n n ori SD@EQ anp es 0 sudlfbtrvél | e

cl asses of péﬁﬁ?‘i’réé@tpﬁltqlﬂﬁ@t@@ptl de hor nones and synthetic anal ogues (such
as | uteinizing-hornone rel easi ng hornone (LHRH) and anal ogues (eg,

| euprorelin, goserelin ereln toreli degarel.i x retins and
nereti n i mebRas! e Homd Saoptain igsi RS e Bugdan S birut e

i nsul i not r opiadnpeiptratche (fGhid)compgkitioagail, contpssiltions Mdri‘mnlaﬂeo@uam suitable

i nterferons, I ns. i t oki nes, anti body
fragnents (F&égﬁﬁg{ég}%yﬁgﬁ(ﬂ%ﬁg q’%bg%om%]t%d%]herg%{ corticostatins,
defensins, histatins), specific targeting peptides (e.g., as the exanples

described in ﬂé%@%tft@h@ér@ﬂ&n@@ﬁ‘%ﬁ&ﬁll%&%’&' ABITRALI a?d%m&t]fatﬂl (2006)),
venom pepti des o no i des), and i rrrruno%enl o

(e.g.
fragnents of campé?mgs e%aw&%a@%lﬁhﬂsaﬁb %‘éyptlcm asﬁ@nté%om ment ,
LHRH anal ogudssthilisms ﬂ@ﬂ@&mlmra%RH anal ogues) forma preferred group of
active agents for use in the present invention. Preferably such peptides
will be structurally related to GaRH I, Il and/or 111, and/or one or nore
of the known BRHLIO§UMMARY QI THE AHISCHED EHGURES. Particul arly preferred
GnRH anal ogues are constrai ned peptides of 6 to 12 al pha- am no acids, of
whi ch particul ar exanples include those indicated above, and parti cul ar| y

| euprol i de arfdggederMR profiys o feemulatiosidgo 98 cat ed above. In a further
enbodi ment, GLP-1 and its anal ogues forma further preferred group of
active agent GLP- a ues. w || cially of around 30
ami no aci ds, lﬁé[\?fgpﬁg\? %é%é‘?}}‘]épf’@s ﬁg)%t 1)(90?8311‘%?(21 er ably such peptides
wll be structurally related to GLP-1 and/or one or nore of the known

anal ogues, including those listed here. By "G.P-1 anal ogue", as used herein
is indicated any GLP-1 receptor agonist (or |ess preferably antagonist),

i ncluding naturally occurring forms of GLP-1, either human or from any

ot her species. These anal ogues are preferably peptides, peptide derivatives
or peptide mmcs. Peptide derived G.P-1 agoni sts are nost preferred,
especially GLP-1(7-37), G.P-1(7-36)am de, Liraglutide (Novo Nordisk),

AVE- 010 (ZP10 - Zeal and Pharma - Sanofi-Aventis), THO0318

(Ther aTechnoI 0gi es) CJC1131 (Conj uChen), LY548806 (Lilly),

™~ 2 a2



- 22 - In the peptide actives of the present invention, peptides may
contain only am no acids selected fromthose 20 a-am no acids indicated in
t he genetwo 20d@0218r nore preferably may contain their PSOFPRGL2H8091Dt her
natural and non-natural am no acids, (generally a, r3 or 7 am no acids) and
t hei r anal ogues and derivati ves. Anin?1a0|d derivatives are especially
useful at the termni of the peptideS; Wwhere the term nal am no or
carboxyl ate group nmay be substituted by or with any other functional group
such as hydroxy, al koxy, carboxy (on the N-term nal end), ester, am de,
thio, am do, H&¥RE: Pertidefeontsnt apdwaly (erugssed sk oldhg ?Rs‘resmndneﬁrvat ¥#4s- al kyl

am no, al kyl db@inéﬂ"‘ﬂo@ﬂlelréfemahamﬂ% abrdtabkoughpafterGlorszOorablyilatidtsas er abl y
Cl- C18 al kyl &4 fneyr§ n- propyl, isopropyl, n-butyl, iso-, sec-
or t-butyl et®™ 3{ AryiE f@t@% henyl, benzyl, napthyl etc), heteroaryl, or

ot her functlonal gr oups, preferably with at | east one heteroatom and
preferably h n r intotal, nore preferably no nore
than 10 and qﬁgpggrg ”f%%:ihﬁg?%%%@ggt an 6 atons (optionally excluding
hydrogens). I n one preferred enbodi nent of the present invention, the
peptide activggaganpgwi. 11253%961&!% RashRAMRLOSHBEbA verlShis @AY oé‘é’@l%%f&r
derivative thefeof. Somatostatin has two active forns produced by
alternative d?@%@é@@“épzﬁrélngle preproprotein: one of 14 amino acids, the
ot her of 28 ami no acids. Somatostatin 1- 14 is a cyclic peptide hornone
havi ng the sequence Al a-Q3 y-Cys-Lys-Asn- Phe- PheTr p- Lys- Thr - Phe- Thr - Ser - Cys,
where the two cystine residues are connected by a disul phide bridge to
generate a t\VPETAILBDtRESCRIPTRONGY THIRINVENEHMNNnce of PheTrp-Lys-Thr.
Somatostatin is a natural peptide hornone al so known as G owt h Hor none

Rel ease Inhlbltlng Factor and has a role as an antagoni st of insulin,

gl ucogen and derfeanagensext throprashbnIvenfiqmgenp@alcenaen- eélahh% eoptal nle( Human

G owt h Hor nonghse f%ﬂ@wﬁigoidﬁﬁhﬁﬁhndiﬁ'lfhd dsE 8f fén-NAL UL APhaSO BRI @St dubh h$ very
short (1- 3 O LN i.fficult to fornmul ate as_a viable

. T i %t nd t |

t her apeut i c. gertalling g heala %%%%We %Cflveﬁ%ena%lseﬂ@rﬁl@eg ¥tvellnvent i on
are highly efe‘sebhshed fromositedfettivd ved degdtisy@eradeddssribatdnaMO20e5/ € BES30g number
of somafostatjn A0fhaguss ALE.RECRTNt GY AL AR & Ml aRer A Vit es
and/ or | onger 1, arancep¥ kY et oot ation a%‘*o ues, such as
octreoti de | danmont; the full dppleemmdéwhpdass hesby deo(r@awcizﬁmmahydefee&wtsed
peptides, ar eﬁ&%%%s&g)tﬁ'oﬁ%ﬂ%tlﬁ&t Ifﬁoh%%l%}:;fﬁ% %&EurQJ dfasg}{l??dr tf?)Es Cond' tions

wher e they are t m nistere er an exten eriod. -

Cctreoti de, %tﬁnfé@@ahﬁlrewn fosthe Hiscussionri Y @248y bL7|§é%ﬁn¢ieaf5wlﬂlhﬂ% eqm?eﬁ%

D- Phe- CysPhe-tRerd6p- Lys- Thr- Cys- Thr-ol (2-7 disul phide bridge) and is
typically admnistered as the acetate salt. Several clinical studies also
feature the octreotide panpate. This derivative retains the key

Phe- (D) Tr p- LysH Phiare Bptaufigd fyutveighhharentti@sghduo, tnfes ndictwiat indoranoine, has a
termnal hal fg f 9 : : t lo S eat ment of
condi tions |ncr£ ﬁngedgé/UQg“éu%nHQM£ﬁa gﬁl ?%&h%ﬁoa§m%i%§nh@?%¢ an initia
dose is typld&ﬂh@mgﬂU@ﬁﬂ@m@ﬂE@H@usvah%@ﬁuﬁemnodh@Pr ekslations qmor e commonl y

many mont hs Qfi¥eaAlSconkRt Adidnkiafy o§19'm5 Stk s ANAL QGRS i@l BicladtiLcat ed in
t he treatnment of many cancers since a wde variety of tumurs are Tound to

express somat'Y¥aEMOpEtepddtenal @tlw ?‘i’IEPan&Ptﬁ1%16%%’&1“3%“@64%%@ B4PF essi ng
the "sst(2)" apackedrclaimsy 4rk)in oheagrtofonsikhéntifelstof eguMdmposatwp! e fornmul ati on
of Cctreotide is "Sandostatin” (RTM from Novartis. This is a solution for
subcut aneous (s.c) injection and a 100i ug dose reaches a peak concentration
of 5.2 ng/m HEte lﬁjid]rbhHEdrSSSthﬂeﬁiCﬁbﬁthéreim cofiipeisellipidtdoompooéntagk dndrb)cans be up
to 12 hours r

vt dent Ly, . paric fronGAR cRlic &IG0R) 1 RVehl 6 A PUERE Bl . o
not an |dea|<m@9nﬁgmne§ﬂwﬁ(ﬂwﬁmwpd@ﬁsto av0|d the need for nultiple daily

i njections of octreotide, a further formulation is available; "Sandostatin
LAR'(RTM, ai on1hb rt . This is a formulation of octreotide in poly
lactic co-gl 3%{6{%8& HF ATy BB AEO SRR N R Y iop S¥penRliasn sy epe

admi ni ster ed Hryferarbﬂy the Pus Cthaltatioh .fomn)s 4 myrelatredlnr (c@atiGuid@iyhtdllimg) phasear e

i ntesti nal ur . a%dﬁhﬁ f{on1speC|aI|sed cells with paracrine functions

( APUD ceIIs) %H%rlnary Wlour is commonly in the appendi x, where it is
clinically benign. Secondary, netastatic, intestinal carcinoid tunours
secrete excessive anmounts of vasoactive substances, i ncl udi ng serotonin,

br adyki ni n, hi stam ne, prostaglandins, and pol ypepti de hornones. The
clinical result is carcinoid syndrome (a syndrone of episodic cutaneous
flushing, cyanosis, abdom nal cranps, and diarrhea in a patient with

val vul ar heart disease and Iess connDnIy, asthna and arthropathy) These

o, b



- 25 - The existing octreotide slow release fornmulation relies upon a

wel | - est abl i shed degradi ng-pol yner type of depot formnulation. Typically
such for mDabi2doms21ar e based on a bi odegradabl e pol yner ®atlErPpakpsiactic
acid) (PLA) and/or poly (lacticco-glycolic acid) (PLGA) and may be in the
formof a solution in an organic solvig a pre-polyner mxed with an
initiator, encapsul ated polyner partictés or (as in the case of octreotide)
pol ymer m crospheres. In one typical enbodinment, the peptide active agent
(e.g. somatostatin anal ogue) will generally be fornulated as 0.02 to 12% by
wei ght of the total formulation. Typical values will be 0.1 to 10%

preferably O.Bhetp es%% mKT&{t@rsmh@é ﬁé\ﬁ@h@ﬂ@lﬁél}ié@ta@%l{eﬂ tBat bl apProp¥hte chBRSE
| evel s may be

cts of ..t he i nven e canf ext
allovs. For did ﬁ%aﬁaglu% AR RN O S
% nore pref excald ygeht Sndmit.ledk tvmd)lmsstmmuéﬁlgraalalophdl drd2it feasit oneYpoldrn a

rel ated enbo t a level
whi ch cannotqéa3|{Tmﬁgﬁgéﬂﬁ%b&§e§§ﬁ¢%ﬁq§%sen nggﬁﬁ&ﬁ?%? 5%@%
conponent of pmulﬁﬁl@atsmf éhe inerdigatvanhe @ﬂd@@dm Y aﬂi\rﬁ@tqge@m de paléltcukaé bagent

(e.g. Somat Osdsﬂ{g' I mBARE QTHE hic6RA ARk ﬂoﬁr%éﬂl%ﬁ%ip%c@ﬁ he@s tatfds ¢¥se EH efierably
at least 1% re prefer east 2% by

eas % 0 t of
formul ati on. dcagriied hgyeiny, R‘Fé&%%m@% 3%@6&? Q%O?V%W%Fb@ ral@ﬁéieévg@eéawb? h the
present i nvenhiifRincdsvialcth@debpetidseuet & P colldt ol fiminhistidfion Subdr the

t f th t t t ot [ ) nt
i gh Tevel or saRty ens s myktRaHD bY DuptRrE el 8 AR dfec €. o
octreotide), thsrdlende patfideof thatctarcegadldiatibe madde yernarkbbleg 1¢vel, stidrthge wi t hout
I d
0Ss or aegr a}%&fn%@ uﬁ%srﬁi‘@on%gﬁ&a‘fﬁp% SR bEf f(g oﬁgﬁééxﬂﬁf {%lahij)l@@f ﬂh99§eﬁa§es 25C o

i ndi cat ed herein enera
at | east a nOWEhIDHRINBE) leﬂtéfﬂt%ll cg}mag thee%tngaveﬁa@ﬁt ﬁgch Hhanwuseseppherenabl y

at | east 6 mMAtHSpRisoaGit odtbd BidAbHO BbMpaditidRCwhidhas ehteeneesef stability
are applicable to all %ﬁf ts of .t he |nvegm¥P where context allows and
relate to stdBFYIPEy BrRbiipible fandpedy peoqly 15l585%f t he phase behavi our of
the pre-fornulation. In a related enbodinent, in the situation where a
pepti de actl ent. .S _h uble in coho component , may be
an advant age Lt 11%.1’81“%“% %arhgﬂo‘ffw% ‘3?“3““11’6%“#{1e aC%V %%e“ts\/\?‘%% Tl Oﬁta{lgound by
theory, it |smﬁh@ughn>mmmplé&¢e@@cm@m@0ﬁ@bKChmy)ohmugmsﬁam@anano@dﬂpbnent
may result | nghQodt fR0MHun i ARSPAbklhAupcEn S IRy ATRRL | Ve

agent out of the d p [ erOSItIOI’l as orns 1 n erefore In one
embodi nent ofSuelhas Myshateqr seyre AREssH, Whikerrpyidaie @@Pbﬁéw@lg |a§h¢x§@‘dm@%ﬂ>tont rol

the WO 2012/ &ﬁ@ﬁd@l@@ﬂo@@ﬁ@é@éﬁfbﬂ%ﬁod o?—@leasé OGbirhlly, Yhd)iveh@@ active agent
in the prefornula i an o as.aid.c of th reI se e. |I.n one
enbod mont . (HECBUBEPuAE g ecugont ey teod e dachpdmn ety o
sonatostatin(aﬂalﬁguam@amhdﬂkHQEﬂnhemgenﬁomEMKwexﬁmwmﬂmnMK€npﬁpamﬂe active
agent may be i I

ant agoni ot _artuAen R\ 0REA" Risp T80 A 7S [AEIINY BhirRl

cor r espondi ngrdatmem overdepe. olnsyne elmbodn%ﬂ?é,rtb@dilwwrst nwtpl@dﬂmazeoé&ml ve agent
may be a dual..f.8ceRbAk. Modul ator, having a somatostatin anal ogue directly
conjugated to a receptor agonist or antagoni st for another receptor. These
are referred to herein as "dual receptor agonists. Dual receptor agonists

gs indic 3;1 ed Wﬁétﬁbﬂbr&fo@ﬂféﬁﬁﬁﬂaﬂ&r@ﬁﬁﬁ@ﬂ mmaylmaeﬁbly tBasimAbOavdirstid RCt
omai ns er

t t ost at
recopt or and EndbHCH SETvaRi e TR Eg RRaloa. RiweaiintED BETRARGt Rl

bi ol ogi cal rekﬂeptamrmo@mdffemhm lessgbmi ot gjuak te Sdilstrthagoortyio m mefsirad ket the

non- Spect 11 ¢ ARRRYh Al H1R mcpl HRRUATE RO ity TPA AP, PYGlEE b1y w1
agoni st resi d@@fe@hlmle@ﬁ than prequebiot il ﬁvmm@n@@rﬁé@bm@wb@mmak foom t he

domai nt servi r@nﬁ)ﬁ)ls"ifeglﬁ@d as\tlﬁ Tm@xtvﬁ'ﬁ{ th'é??tgﬁ)a{ 8E p eMmz‘ﬁﬁm‘é Pplasiia ccgﬂ%@ntg%!@ln
agoni st is a conpound.in i ch pti sequenc avi ng. sonmat os in
receptor f Un PP ENCGHg BE PSFed i F @a ok Bk dpseinadiegiad ‘igﬁ‘t’%r i s
chem cal | y | iinKefthoddis tieciveyagorpldsndi obﬁcdnltmmoﬁ cbuﬁmgsmqm@ma olﬁaeleaag ¢mficiki on at
t he second rece gq; HlF @FbﬁﬁaQﬁEall¥na1m1§ A &atHQ gce &Br agoni st
function. In %h I)ng doment T e CALETVE lh{g Aot % %?Iln
receptor/ G.P-1 receptor agoni st conpound. In a further aspect, the present
invention therefore provides a nethod for controlling the solubility of a
peptide active agent (such as a sonmatostatin anal ogue as descri bed herein)
in alowviscosity mxture conprising: a) 20-80 w.% of at |east one diacyl
gl ycerol and/or a tocopherol; b) 20-80 w.% of at |east one phosphati dyl
chollne (PC) c) 5-20 w 960f at Ieast one bloconpatlble organi c

o o, o, o e



Ooptionally at |east one antioxidant; -27 - by inclusion of a polar

sol vent conponent d) to forma depot precursor fornulation. Use of a polar
sol vent iwooteee1aet hod fornms a further aspect. The pr@cTomprukasidohs and
conponents of the mxture, as well as their performance etc will evidently
correspond to those described herein ?r ot her aspects. Simlarly, the
present invention provides a nethod for "inproving the release profile of a
peptide active agent (such as a somatostatin anal ogue as described herein)
froma depot conposition formed by injection of in a |OM/VISCOSIty m xt ure
conprising: &plep "Fw@obwa loplygingdhe F‘@&ﬂeséﬂ@ndheaﬁ%m@ﬁ%/%fé%ﬁﬂl CA HH B VQ

t ocopherol ; KHATRO-BRr e.s¥eered Erld)(ﬁé\ﬁﬂim@ Nen@hNs ﬂﬁaénhﬁb’ﬁerfbﬂ@f irél€ase BEoire C)
5-20 mﬂ.@bof t | east oco |b| a OhO|IC sol vent ;
020 Tener Corthe pdrBRRa it o bR 2T Ry S PoRalalEBRe nt o dant

by inclusion of a polar solvent conponent d) in said |lowviscosity m xture
to forma depot precursor fornulation. Use of a polar solvent in such a
met hod forms a further aspect. The pre-formul ations and conponents of the
m xture, as \@mpa@elﬂlﬂérplwl%mﬁce etc will evidently correspond to

t hose described herein for other aspects. Cbrrespondlng nmet hods and uses
provide for the r i njection-site disc reduct i on of

ucti on, of

vi scosity of Rrﬁ%r%? CAPGGSHAT SRR bR G & £0- ﬁ%mﬁc/mpa eraﬁix H-{9 W7o 508 ¢
rel eg_se O}‘ a ﬂr@ﬁélra‘blysi(i?}lg?%)(e 1 A3- 60%%(?{@F£Wullﬁlyn.’£8 toaB %2 OPBferale Pngés @t | east
one di acy cerol g
phosphat i dyI ? %0 @ Wg/)% 5}9'035)7 aE}"f%ﬂree&‘rS?b@Xéhg’;([ g’l %
organic nDnoEﬁkﬁﬁhbpamwsbﬂyéﬁﬁo4é%at | east one pepti de active agent;
Ooptionally at |east one antioxidant;

Ratios of a:b are typically 40:60 to 70:30, preferably 45:55 to 55:45 and more

preferably 40:60 to 54:46. Ratios of around 50:50 (e.g. +2) are highly effective.

" H

Componen as indicated herein is preferably at least one diacyl glycerol (DAG)
and thus has two non-polar "tail" groups. The two non-polar groups may have the
same or a differing number of carbon atoms and may each independently be
saturated or unsaturated. Examples of non-polar groups include Cs-C3; alkyl and
alkenyl groups, which are typically present as the esters of long chain carboxylic
acids. These are often described by reference to the number of carbon atoms and the
number of unsaturations in the carbon chain. Thus, CX:Z indicates a hydrocarbon
chain having X carbon atoms and Z unsaturations. Examples particularly include
lauroyl (C12:0), myristoyl (C14:0), palmitoyl (C16:0), phytanoyl (C16:0),
palmitoleoyl (C16:1), stearoyl (C18:0), oleoyl (C18:1), elaidoyl (C18:1), linoleoyl
(C18:2), linolenoyl (C18:3), arachidonoyl (C20:4), behenoyl (C22:0) and
lignoceroyl (C24:9) groups. Thus, typical non-polar chains are based on the fatty
acids of natural ester lipids, including caproic, caprylic, capric, lauric, myristic,
palmitic, phytanic, palmitolic, stearic, oleic, elaidic, linoleic, linolenic, arachidonic,
behenic or lignoceric acids, or the corresponding alcohols. Preferable non-polar

chains are palmitic, stearic, oleic and linoleic acids, particularly oleic acid.

Mixtures of any number of diacyl lipids may be used as component a). Preferably
this component will include at least a portion of C18 lipids (e.g. DAG having one or
more C18:0, C18:1, C18:2 or C18:3 non-polar groups), such as glycerol dioleate
(GDO) and/or glycerol dilinoleate (GDL). A highly preferred example is DAG



- 28 - by inclusion of a polar solvent conponent d) in said | owviscosity
m xture to forma depot precursor formulation. Use of a polar solvent in
such a mawvbaediZwens a further aspect. Al of the above msg&£pamd/ossthods for
i mproving the various properties of the preformulation and/or the resulting
depot conposition are preferably appl Hgd wi t hout negatively affecting the
rel ease profile of the peptide activé agent. Wiere the peptide active agent
conpri ses sonatostatin anal ogue, (e. g octreotide), suitable doses for
inclusion in the formulation, and thus the volume of forpulation used, wll
depend upon tqqalnném@atéteaﬁtai()e/m(pa%fe@éht%téfqute%P%%ﬁi CestAopIEISHE ShgariEllent
type and anmoumpossed). t he anti oxi dant content and so forth) and rel ease
duration, as well as the desired therapeutic |level, the activity of the
specific agent, and the rate of clearance of the particular active chosen.
Typically an &'mﬁDOcﬁndaxﬂmml@hc@l gl5cdrols4be prodpes deveeld fofn depod selucst | on,
preferably O. e k) for a
duration of fﬁ%r%(?szée%e%% Jert %ﬁ@ﬁép‘boﬁ% an]ﬁ ﬁﬁg%gﬁgggﬁl%iﬁmﬁ 12)
weeks. | n an lengtes ¢iat In/@neeam@m; @E@taSturs@d herethos asetdotn m@yatbénsf or nul at ed
for dosing V‘Ec%hhﬂeréﬁl Qﬁd@b}'ﬁ@ﬁ)&%1tg@é(1§c)om1ﬁn¥ﬂ hit o8&, @iﬁ)(@opé)nﬁrﬁet%é@ g per
dose woul d be sui ta for provi d| ng CEg@oeutl c, ] evel, %et ween 7 and
168 days. Thirgrigdp (T ?%PW&HF%/mBé BS%Paf?Be P’ETIECE‘PSH Bb mg, 0.1 to
I1_. 6 ng, 20 ]'ECpr&ﬁﬁmlth@g@de E\Uodﬁ@;bhﬁ/thlshhﬁirély@b¢dssdry ﬁfnebéﬁa@ClgdW@eﬂnd
inearity of | release ra Q, duration may
ot be & | ne S0 erag Posshri ARG Bute iPeh AR RA0 L0 A0 BHGE 1y gt
have, for exgmpkmbly @ l¢st @8 opyraoandan®® pdelyrablbpatleasaUEo @0ret GOO20 ny of
active agent (e.g. Somatostatin anal ogue, e.g. octreotide). Evidently also,
the biological half-life of the specific active will be particularly

i nportant . TrféomnweqtlbﬁePbpsmEQbatmh, is less than 5 minutes, and so
for sustained rel ease a relatively | arge anount (e.g. towards the higher
end of the range) wl| , nee or, an .anal ogue such as.octreotide, wth
a nuch | onger“FaPen} iy in il b MR T © RGIHE HE PR B ob e ont
Appropri ate I@wqimttﬂﬂrchottﬁ@(PcactAs\/xe&h vérhporeet ©sthadddngivdanteagiprigedry t hose of
b on Lhe ik iR RELBRERGehD LRk RO ot fpk BN ELpe kg oSt red
duration of dction and tRE Vol Ui Whi'ch teD n ec{ d. o%dl base

cal cul ati on wouolpgngrds akﬁmhh)tlteppyntapaltbpmm palai gryuldd"sl@ nofi- Iloﬂ?e padtqrwawazgent
by the nunberyaf s figylybeditfiald #Bmahe taketg ARG corfip otcﬁﬁ%rytcatd@@mﬁ%rédhen be
tested for Ilnearlty rel ease and It is

a remarkabl e @é%f%ﬁﬁ@ﬁ?n@t at If‘té"]ﬂ%%‘@i*ﬁonﬁ%tr%ia.ﬂhaf wél GOREN (e} YorspIpt

hal f-1ife pe btqﬁ a:cgtam/@l@%emp%,ar&@@wﬁealaﬁ@ma@b@coﬁfbm%ttatﬂybﬁad its

anal ogues can ethlg ‘E @ng and &%{nﬂg i ﬁﬁﬁ?d in a depot precursor of the
present i nvent{'d FIOUBr Aont P 81BY rel ease over several days or
even weeks. This is in spite of the remarkably short biological half-life
of the actl % r 15
mi nut es, %P%g)%%gqlﬁﬁdglf)choﬁﬁ@?&ﬂ?ﬁ E:}Zﬁttﬂ%re SLH{BB éfethaglﬁl Jhgﬁﬁ ginEelaC tive
agent has a_ Haition, infay bfderised fromamaturlbwurcee Sgltablé%ul“@%aﬂf phesphiokipides and

the preformuliad)j,@neJ0hBRt é Q%B&he)"’ﬁta%ﬂ H%PC@ gi%%w%le')sérﬂ piad sbekeasslulifg at
| east 7 days, preferably at | east day nore preferably at |east 58

days. Like e§§é‘?ﬁaiﬂalslu9 %ﬂqrce@rr@arﬁrewﬁﬁ P@% at BEIC qoMpliHEnta AHCHIRANSE! Ral | y
active agent sxztabtentapebﬂi@dyélam Iﬁadnltry ol pﬁ@s@hbtepttt@ iy aglePT oAfixdurc@sul t

many lipidf ati.ons, bi oact.i ve nts such
o APl s ar e Sigdegti Bie or bGP riesbe s TEk Brues CRBRatng P PE gt

oxi dation. | naggPIﬁ] ghhyghpy sfieblee d hetocinmpment prhferdblypcahtarag atilzasas@Peésbyi s soy
PC, GDO, ethgne d the
pept i de act i e ST e prabABl £GP R Ay B oF LB K S0 Rl Bt B

i ndi cat ed abcﬁﬁ%‘inﬂal;l\bp‘éfslspat@ WesaRCs of each conponent suitable for the
combi nation are those anpbunts indicated herein for the individual
conmponents, in any conbi nat ti naI Co onent 0 - Anti oxi dant
Conponent f) ! Ipgng mbadimsal g abl%% fﬁpsttép eyntetnﬂpg, Cé’éﬂpé’é’t’@d’?f r om

ascor bi ¢ aci confirkyd E@eﬁrea‘éfhtslgtﬂ&t P@as:&trlvedﬁ@)hdsc(yE%féra‘@lpdhe:Pc cb@ipaedsd. | n
all aspects of i nvent | nent isty Iy t a wei ght
rati o of ant ?lgxilp C]td(%af) h&p’r%a ¢t Ya‘“%%, mnltongtlt‘%t@ggoanﬁfoizgg asglteeferabl y
1: 100 to 1:1300, and nost preferably 1:150 to 1:1250. Since typical
antioxidants are of | ower nol ecul ar weight that the peptide active agents,
the proportion by weight of antioxidant nmay be relatively small. For
exanple, with a small nol ecul ar wei ght pH adjuster (e.g. less than 500
anu), 0.0001 to 0.5% of the conposition nmay be antioxidant, preferably

0. 0005 to O. 2% nor e preferably 0 0008 to 0 1% e.g. 0 001 to O. 015% - 30

Y T o o, . .



-31 - In one particularly preferred enbodi nent of the present invention,
the conpositions (preformul ations and resulting depots) do not include

f ragnent avpan12age218s, such as pol yet hyl eneoxi de or pol yPermpr@anssyghycol )
(PEG fragnentation agent, e.g. a PEG grafted |ipid and/or surfactant. For
exanpl e, the copnositions preferably ?9 not include fragnentation agents
such as Pol ysorbate 80 (P80), or othér-Pol ysorbates (e.g. Polysorbate 20),
PEGyl at ed phosphol i pids (PEG |ipids such as DSPE-PEG 2000), DSPE-PEG5000),
DOPEPEG 2000) and DOPE- PEG 5000)), Solutol HS 15, PEGyl ated fatty acids
(e.g. PEG ol s&eeianplalyReid sopepienss sl hase AreaBrefirahly presentrn e Blnat drafiponi ce

F68, et hoxyl ajfediveratios:1 end 6delP|O/1i9eIV|1 (&iBateG6EIPRNBIEID to PEBYI60, ed

gl yceryl fatt i.d est uch as 5 Ni kko m cal and

Bty ot ed ochbierdi s v nbRET. Pé?mn%%@yo%ﬁeﬂﬁcabb& RPN ) 1000
succi nat e knowilsaspi¢fdraxdiand ks (Fp@Ea dfrsopnPEast man. However, the pol ypepti de
active as a powder (e.g. in the kit of the invention), as well as active
agent dissolved in the lipid fornulation, may gain stability (both storage
and in vivo stability) by certain stabilising additives. Such additives

i ncl ude sugarg a(leuemaﬁwmeauaﬂyrﬁeeheéembb@ﬁ{e%%h@pe cbm egénme&s (e.g.
pol yol s such as carbox

C{ cel | ul osg ag1 no ac ds ge Cpl oni ne,
gl utamate, | fé)m{’é“%?}ﬂ“%(eml ?JP%DASP& dibses Beliqye tlecrea&e S‘& ani oni ¢
|'i pi ds and/ orsosuitiftagRrttetdryeragelsioft smbosaeoxdlnebcﬁ@ to WSﬂeaﬂlodgltergﬂ ycer ol

(DOPG, palm ol e 0s at| ol (P . an | e

S g o doce s et IBRE R s R Pt s BB AR o Ube,
but are di spwa@ioeetafptrﬁerab}yecostalu@laelméo% ﬂymhwioalibl@djflr%htmorapsafﬂgbl@f dose
format is st 0 r [ £ t 12
ront hs.  Furt oy s Geh AR BUBGTE A b0 el il Blre B 8T 2t ure
(e.g. 250 fdkobﬁyllpéhsétnYFQmﬁfﬁlmgw%C 1S\M’Pfeifabckb§<é’ Fregdi(sasbeve.not only remain
stabl e and potent |n storage prior to use, but rrust al so remai n stabl e,
potent and rel.ati ree af b erl a over the dose_ use_regi nen
Dt i strat | cringseh e Someihe i St irn i iyt Gl Srmeoi

conpr om sed. tE@éoﬁtfullsd rasonf Apttidedodee igmtmtt i8 i orett (g therd@ntponents

anti-m crobi aalre 1ro 0 Ce{tﬁfoe a‘ntlsutsa‘rt Ia(r:d a%gent Irc ql 1#)ma chrels ?St aé{ Cthe ent
preservative. s THe et 8 P reserved I]h Kceuti cal
prepar at i ons foxmmlaﬁlcmsmj tlmmmnmmsntpemrﬁ hghacadvae@gmls soice éﬂthd’r(bmeh
difficult, asxaehrlapRidakh ¥R FolthStbul HGAS illoWBnidofiend haPhbi 11 Ly
problenms. Oten t protelns are |nact|vate(f aggregates are forned,
whi ch may so@qu%épﬂe%lﬁ@ewfél&ﬂlh%p’ectl on site intol erance or

i mmunogenicity to the active. This can be further aggravated by additional

exci pients or_ fqrnu co 0 ec odi nent s
her e!on can op%ﬁnﬁfﬁEF I°§h@g‘§ilﬁirﬁpaﬁj%§nf‘f%a§ FB)E?‘Q’?PE‘?SPh?tES’OCEH ﬁPe b?@?&gbﬁgent

whi ch i ncl uddﬁglﬂyeplﬁbpﬂstbas hl¢ oagambfscommbnpmtdseﬂ‘hateyntbetw&hclhoﬁgf@tssnmsncI ude
benzal kont U LRI ASh Il RENE A SNl ARG REROLL
However, sur mOHEﬂanltylnCtudhéQJ)lb@éhHIbde@Yiﬁl glh@r@ﬁaé@mhopmlm@,at ions with

a pepti de actmm:@gﬁmere&ym@ﬁ [ﬁc%3%h@s’i&h@&ﬁihhbpMOM(@%@DM%ble‘()?l-sn-
anti-mcrobial or Hchpobl al st atic acteriostatjc. of

bact eri oci de 2Yceatdt mph%{ww%@(qs?u@ﬂmg@éln%n "2yCPOVPASPRORANRD: use
format. The fpMPG(BRIDASRBYUESECBRNB bﬁxs héchpliay), Dbe)m:(nnzels@neb@zt kve ef fect

Used for o ngl IR R HRERqEY I%%ﬁé’%‘%‘ﬂ}pa%ﬁ%héh' L
preferred f or%ﬂ@(ﬂi&aﬁ@tm}éwn g‘lynerqr%phosphs%cﬂme)r&ﬂPE@ﬁ -MonstayR2-et hanol

P e ont é/)%cen? T a%llr éoﬁ SR ‘Bhé‘%})‘% Olﬁ@{-’row de 151182\‘1'2-s1%51%fyg- -g!,y}éerio[‘

sufficient ¢

t aught her ei P-bhesphpdwliae): %’MRG(&rP@;htplt@ﬂr?cmlﬁ@VI @hglyeer’ph%p espbachabincln any

conbi nation, ft@p@m%@ﬁoﬁt@o%ﬁsﬁ{ M EérM-% ﬁf&s ch¥tihd)epSmiML@IRiHA-Bt abi | ity
of the active andthefor tian. WE% én%[lgnts ab veegﬁ ose
mentioned as S&%F&yéﬁer%ea‘) oppligchelin R -AmEiOY S ey y be
present in ar3-phedphdcteding); B@P@{’d(Seeagole &é&yltsﬁ D909crd$ -phesgiocholpicgfaadabl y no
nore than 2% by wei ght and nore preferably no nore than 1% by weight. In
one enbodi nent, conponents a) and b) (allowing for any inpurity inherent in
the nature of these conponents) nake up at |east 95% of the lipid
conponents of the conmposition. Preferably at |east 99% of the total lipid
content of the pre-formulation consists of conponents a) and b). Preferably
the |lipid conponent of the pre-fornulation consists essentially of
components a) and b). - 33 - Administration The pre-formulations of the

pr esent | nvent| on are gener aI I y for rrul at ed to be adm n| ster ed par ent er aI I y.



- 34 - herein, and to W?2005/117830, but the nost favoured conpositional
area for phase behaviour is where ratio of conponents a:b are in the region
of 40: 60 WO 20/180213pr ef erably 45:55 to 55:45 and nore pPefr@apPamRpsad? 60 to
54: 46. Ratios of around 50:50 (e.g. 2) are highly preferred, nost
preferably around 50:50. It is inport gt to appreciate that the
pre-fornul ati ons of the present inventron are of |ow viscosity. As a
result, these pre formul ati ons nmust not be in any bulk liquid crystalline

phase since all uid crystalline phases have a V|sc05|ty s%gnlflcantly
hi gher than cSﬁHQi cagei P maPrlds gl Y& P i3nftosphocBpiig) et anyjcepinggon
di spenser. Thgeméfe-formul ati ons of the present invention will thus be in a

non-liquid crystalline state, such as a solution, L2 or L3 phase,
particularly solution or L2. The L2 phase as used herein throughout is
preferably alhsemb Icﬁrndmttﬁnqmemeh eotht absenogofpresdreing hpans Suca¥EDArRftee abl y

ter than 7.9
mono- al conol 14° oG ARE e b R PCACTALRIP AN 1 O LfAMLBiLyy for
The pr ef or nulthe &g aeenttﬂmehq fatraweiiors. vihiug n etrcecmbpdimenghensiepdneninh) vy
preferred SEQmﬁfrRé@JQGﬁﬂhﬁhﬁﬁ&éaﬁ&gﬁbﬁﬁﬁ%yﬂmkﬁc&ﬂﬁgﬂ?bhﬁﬁgpnggﬁﬂﬂ%t | east

2% wat er as polar sol vent erei.n e term"low v osity 'm xture"
is used to i maOcatt sk PQP??@ \Hfi‘isdﬁawlﬁéafr%%m e abReneg @P@&ngo a
subj ect and idgepastdhcds| EDTAeadlhn mt@diele&tteﬂﬁﬁlexbycomﬂstJ) néaySdoaipaia

syringe and eedIe arran dic ted r_exa t he
211y to bat ehmRinat R e rel RSl GRS S PreetEarY ?#ﬁ%y |
gauge needlexwﬂqeﬂam&bbymrwhﬂehmeﬂnacdsmmwngwnnmomancamhbewﬂmﬁnsn@ed
through a neegl.gff tc}?s AAdePr, etil@gﬁe@hﬁéoéf%%g@hoﬁ han 19 gauge, nore
preferably 23 amg nost pre 'y even gauge) needl e by manual
pressure. In a particularly preferred enbodi nent, the | ow viscosity m xture
shoul d be a m ngtﬂﬁt:ela%@M@ed%n%&ﬁioﬁ@f%h@&%t@a)%haewe@ﬁe%tﬂpc
filtration me é g 22é n@ Ftn e filter ﬁ range of
suitabl e V|séﬁg?¥4 S ¢ grd/ay ﬁ% e, ARPrEPHAC sEHaRNt preferably 1
to 1000 nPas coﬁ@foﬁerprs&iftzﬂﬂaﬂiryhel&bnﬁb)neﬁﬁﬁ aPansandowmns Indlm’aesfd&feﬁéiﬂl yordhe t 0 500
Pas at 20C. 1V1d%al co%?%nortljtser yed t lBal';[lat% t'Ih?s aa d Ieé[ alt (s)(p tooeIn Sn%llblma 1ggsu nts of
|OM/VISCOSIty rgani HONG- Al thot "¢ sl vent as | J cated Rerdin a very
si gni fi cant cﬂfa:ngleonemtwmétcat@dthyre@arwh@ee qzmtmtdﬁdws For exanple, the addition
of only 5% solvent to a lipid m xture can reduce viscosity 100-fold and
addi tion of 10% nay reduce the viscaosity to 10,000 fold. In order to
achi eve t hi s Hdalio AbeMPAgRis agl i§ in Eﬂeéﬁn@é{% :qGhtor Gtk Bygfevabbethgiagyratip i s

i mpor t ant t haf iraths @dnseat: 33fto SRRICORIEABrelcYabl U7 8B $6 OSUT Y MeRbpetrdAptiR - 35
- polarity be ed. Such sgégﬁnts i ncl ude those described herein infra.

| Q
Preferred |oﬁt@££@d§W@§°%W%%%ﬁ ncl ude mol ecul ar sol utions, including
di spersions of the peptide active agent in a nolecular solution of the
ot her conpon ferred |ipid-based
pre-fornulatﬁ%%épgkﬁﬁQe Qﬂgmhﬁ@oﬁ%€§% P%ﬁgﬂgﬁﬁrgo a phase structure
transition froma |OM/VISCOSIty mxture to a high viscosity (generally

tissue adher 9@61:)1 SRROY) o‘f@t{&%'fgﬂnﬁﬂanﬁ et 1h¥entt1*ah§s M bilzafl® nforlbolALHoliE ON
from a nol ecul ntxtungPpﬁﬁgJ en L2 and/or hase to one or nore (high

viscosity) |i%§ eat cHjes T I%t@e%n%@te | comppositipe QI REx agonal
or cubic Ii qtudd11ﬁ1l§bt‘§10&h| igngy uabtas?ploeny Upoxt eineset WitBreRedss aloub duidphase

transitions |strat|on

comp! et e phasklrbi il PErPutffs (o bRl bR B T e

i nventi on butthatqueceoasfluid, andl/drachﬁfuduagetrdmn‘ol\Mgoatdtﬁtm picefoaolulatiort mteethai | |
forma |iqui i i be
apid for ‘ot PEEHPRI! S8 vPLE HEHE B 1cBFRRABIAE SUTARSH LRI | ha
part in direct contact with air, body surfaces and/or body fluids). This

w1 most pr Q‘f/lgh%?é%raggf d&ﬁﬁfon@ntf VoRBARRES cOisil HtktRmol Hrépanbr,om 1 second

up to 30 m nutes, eferabl m nut nore preferably 5 mnutes of
| ess). The r éﬁﬁPPﬂi‘é’ 061‘111%‘?1‘@*?/&5%5%@ “%P%Hr#ﬁrﬂg]dﬁgﬁﬁ’énﬁﬁéééomﬁ@s °f qui d

crystal l i ne ploasetsdethasdlom y by di ffusion and/or as the surface region

di sperses. Wt hout being bound by theory, it is believed that upon exposure
to excess aqueous fluid, the pre-formulations of the invention | ose sone or
all of the organic solvent included therein (e.g. by diffusion) and take in
aqueous fluid fromthe bodily environment (e.g. the in vivo environnent).
For lipid pre-formulations, at |least a part of the fornulation preferably
generates a non-lanellar, particularly liquid crystalline phase structure.
In nost cases these non-lanellar structures are highly viscous and are not
eaS|Iy dlssolved or dlspersed |nto the |n VIVO enV|ronnent The result |s a

T | L 1 Y



A consi derabl e advant age of the depot precursors of the present invention
is that they are stable honbgeneous phases. That is to say, they may be
stored fowocorgicomsabl e periods (preferably at | east 6 ROmMERI)I12A599MDOM Or
refrigerator tenperature, w thout phase separation. As well as providing
advant ageous storage and facile adninh tration, this allows for the dose of
peptide active agent (e.g. Somatostafinh anal ogue, e.g. octreotide) to be
sel ected by reference to the species age, sex, weight, and/or physi cal
condition of the individual subject, by means of injecting a selected

vol une. The gRadesiereheBhedisrnt, F’h?ssobfe@{isdégh hat 2 rrtatyshss itndg at he

sel ection of ralxetﬁrsb&ﬁ ﬁﬂﬁglb]}atﬁlﬂﬁ((ié éﬁefbﬁbﬁyrbdkswlw%glgwes wgéws@dgi@rl y by
subj ect wei ght e sel ec

ot i st 1 at P R anaT on oSt of ey B BPkT st eRed i fiaRp fdubiy o

i nvention pr o\)X’6l ezami cpnanoF deoholl adlivan cew piyeiagedgtionwponeot mom)qrdéy pf c) , d),

f) and at td e.g.
obt reot  de) - anigrife PRy Ber s AARR ok BolpoSTE B3 Y BoBl Lo,

typi cal |y be dnhy ¢ helar mig@tgmchm%aégr oRgyemoh b), 5-20%c) and 0.1-20% d),
with the peptide active agent (e.g. sonmatostatin anal ogue, e.g. octreotide)
present at 0.01%to 10% (suc s 36-44%a), 36-44%b), 3-18%.c) and 5-18%
d) (prefer abﬂ;hw&uaapﬁijmé&onp fn g%n}z%rff@m platignenlliué peprsdrable eifed agent
(e.g. somat osfpahisevedldtague, Itpdticdar heatidcdsly fidaienlte @hdh%atn@nﬁaﬁ wher ei n

th t f b th D4 4 t f) i
prosent at arcisme ot fisho 2o 5ERER: i B b Ron sy dn i GmEin A BRI B0 (b ' °
1: 1500, pr ef ghadboyatlcakOditticiert: 1o 30didambwivistospy efirtuabbuyt will bBditiboally. 1:26250.

Si nce typicaly ?é?ﬁﬁr%ﬁ'sg%ﬁé 1%9f?le‘?lf1e Jief%i’i’@ﬁ rerf&Js@PaHé aThl\é\%anl% cﬁe&%’ﬂhe ; oport| on

active agent e. a In octreo

by wei ght of raﬁtﬂnedaapthammmwséthﬁéﬁxampm o'g\fraTyplcaﬂdra leyalohPd, towp¥h a snal |
nol ecul ar V\Bllﬁﬁﬁculpiﬂ Y UBL Eol (€t Gill gpgfﬁdé mtrabéqae@srm}ld vEcB8Y pr ét’{esof t he
G-

conposition ant to 2% re rably
0.002 to 0.15 S‘é(elbpre%? %2%?3%18% gﬁ‘é){%?ﬂéa ?%P%W%Egm&}’flg?ﬁé(%& esent

i nvention ar e#Wghb tightivelfdcageous in that they are stable to prol onged
storage in their final "adm nistration ready”" form As a result, they may
readily be supplied for admnistration either by health professionals or by
patients or theindicadebsye, Wvonmaet ohomiechid)liy therpae-hed i ains bl the

pr of essi onal Sm@ﬁ@oﬁ%ll%gtat Rayeuh ﬁen%%me%qo&ar visthlily ik foTBES, Up compl ex

preparations Is is particular nportant I n uration,

sl ow ef f ect | ﬁ@"lé?@%fas@égl%u%?ﬁ ajevey |0£5@p@%nent§ea)1 Red) n% & ayéppmma%lmé} ags pect ,
the present iviViestda®iny @teiifl@prod afly paasabt @nadidtdnSoficaiipee aéndavdi ch i's
al so to include, a, device conponent) pre-loaded with a neasured dose of a
pre- f or mul at i BAISES t he present invention. Such a device will typically
contain a single dose ready for adm nistration, and will generally be
steril e-pack e unti
adnln|strat|§ﬁwﬁéﬁgﬁ&%ﬁ%mheV| ggﬁ@%@%dﬁgt&%n ?%5%?@%&&&%4&@8w9&§1&
particul arly copmirgies vethcpodyided dightararescepy, et r?’f}’eﬂcawrtﬂg andtde@naaﬂlomeedl es or

with standar dce&lﬁn'u s, |dﬁ%fe)1r ﬁlhéﬂétl@gésoﬁg@o@t ﬁﬂi 51’90 HakEnRsis! blte@t%t‘?mgﬂr%gﬁyabl e
needle. - evi ces h e invention %g al so suitably

be i ncl uded |(ﬁrygnT%1}4§f%k0§H%ﬁSiOBwo’a§ thowlme asgp.tor JideY FBTHENGP AP WS aspect
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kit for the adm ni trat on of at. least on actlveaent id kit
cont ai ni ng- a TEsEAAICHOCE Senditd BERET £8) SRt bl BB R SRS onal 1 v
an adm ni st r atiscosityl®svha evioch mnnﬂfen&vﬁly bheyra@d aﬁhl pirticalbtly stehie filosed. wi | | be
held within t i i be suitable for i.m or
preferably s. @ﬁs g@%‘%\i@sgfg{sg%?%w%E{d’li(ms&?%y i ncl ude additi onal

adm ni stration conponents such as needl es, swabs, etc. and will optionally

anﬁlp[eferaF{MqﬁﬁPbtaﬁwhﬂ&kﬂMﬁ&kﬁﬁ%gﬁﬁﬁmﬁﬁﬂﬁméﬁk?ﬁihﬁﬁ%nﬁ%ﬁhghgaﬁﬂyﬁﬁ'OnS
Wi ypically rel a 0 ratio a route as desgri rein
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i nvention pr@artitesarfyasthamopre-fill ed adm nistration device as indicated
herein and a kit as indicated herein conprising a pre-fornulation as
described herein. In an alternative aspect of the present invention, the
"kit" may contain at |east two vessels, a first containing a | ow viscosity
m xture of conponents a) to d), as described here, and a second contai ni ng
a neasured dose of at | east one peptide active agent as described herein.
The anti oxi dant conponent O nay be formnmulated with the active agent, or
nore preferably as part of the Iom1viscosity m xture, which will then
conprlse conponents a) to d) and 0 Such a tmo conponent Kkit" may conprise

o .= o oy



vials or syringes). Were the solvent is at |least partially constituted
with the active agent, this will generally be in the formof a solution or
suspensi oNO 2bre/t6bd18 aspect, the invention therefore proPCHEP2@E2050917
conponent kit conprising i) a first vessel containing a | ow viscosity

m xture of conponents a) to d) as desigibed herein; 1ii) a second vessel
containing at | east one peptide active”agent, 1iii) an anti oxi dant
conponent f) optionally in a third vessel, preferably in the second vessel,
or nost preferabaﬁtin the first vessel; iv) optionally and preferably at

| east one of ;A ghkt prefesed copbinglipn fyeopmrnets wa) Hul OnesrPodeROmmdsaj d
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escril pe ereln, X .NSTructi ons or enerati.o 0] a Q SITIOoNn e
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i nstructions ihany adnbinhtsdér.at i on, whereby to form a depot as descri bed
herein. Preferred Features and Conbinations In conbination with the
features and preferred features indicated herein, the pre- fornul ations of
t he i nventi ort isayclhepble balditde ormpene adfcompendnbc) enitains prledaarsubdlititedt ur es

i ndependent | y,,@fochfbof© SREMBELORAD & havBIQPYHibRRatiBlirgat ed herein may
optionally be“varied by up to 10% of the anount specified, optionally and
preferably by up to 5% Conponent a) conprises, consists essentially of or

preferably canshsdrenod) ackdd Koaeipamste 49ing@OBFIN RS a neiRNSE 6L ii@blsenti al |y of
or preferably gon ibSLS ﬂ?f so%{ I%C; VO 20124 160213PCT/ 1gPré?)lZ/ 0599177 .40 -
Conponent d) CbBritubE T EBRETS S UIQENEFRTIly OF° BATRPEYAPERIYS e Bt s of a
pol ar sol ventkeyuspectssoflat presenp ropylienie tiglt yiqobyides praifautnurl etsonts hieat @eof of

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

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.

The viscosity of the "low viscosity" solvent component ¢) (single solvent or
mixture) should typically be no more than 18 mPas at 20°C. This is preferably no
more than 15 mPas, more preferably no more than 10 mPas and most preferably no

more than 7 mPas at 20°C.
Component d) - Polar solvent

Some of the particular benefits of the compositions of the present invention come
through the unexpected finding that the use of an alcohol solvent in combination
with a polar solvent such as a diol or water allows a significant improvement in the
performance of certain lipid-based controlled-release compositions. In particular,
the addition of a diol, such as propylene glycol or water has been observed to reduce
the viscosity of a lipid/alcohol/active agent formulation without adversely affecting
the release profile of the active agent and/or allows the proportion of alcohol to be
increased without adversely affecting the release profile and/or allows an
improvement in the release profile. By "adversely affecting the release profile" is

intended to indicate that the ratio of Cmax/Cave is increased and/or the ratio of



Component f) conprises, consists essentially of or preferably consists of
ascorbic acid, ethylenediam netetraacetic acid (EDTA), and/or citric acid,
The pre- fwornl2atedz1a cont ai ns at | east one peptide acti veCagener2/op9ef er abl y
a Somatostatin anal ogue such as Cctreotide; The pre-formul ation contains at
| east one somatostatin anal ogue (as digcribed herein) such as at |east one
pepti de which has agonistic and/or antagonistic effect at at | east one of
the SST(1) - SST(5) receptors (e.g. in humans). The pre- fornulation does
not contain any somatostatin _anal ogue (as described herejn)
pre- f or mul at i GRVHSER 19 iggHedsed s ickdmpls InGieasehbra [adpreafigt leatﬁel 2>
Ere f or mul at lsaﬂul@ﬂgmﬁ gﬁﬁt%vélﬁérﬁfﬁnﬁld Iegugeﬁbr@ﬁhé?h@lbdalb@?apﬂhamloa& i ndi caéI ed t
erein upon i o a ion re-forml a ener epo
fol L owi ng i n GTFEC G et Tereatt 8 a PG tEad ackive
agent at a thblapeutlc Ievel over a period of at |east 7 days, preferably
at |least 21 days, nore preferably at | east 28 days. The pre-formnul ati on has

a higher |oading of peptide active agent (e.g. Somatostatin anal ogue, e.g.
octreotide) tArugh ildtaapreyiouslyt been segassted thayatd eontrphed- tricash sampasitatns

conmponent  e) .shdi@ HRIEmhRhEY E@és'taﬁhﬂalhy@‘ﬁl e RbGh&S of*@@c@ﬂ Nodbr RERbIMRe act i ve
agent (e.g. Sonatostatkn anal o ctr otid than i s obtainable by
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conprises the a nistration of
herei n by i . rAgents, proviges fptef é@p&bfqrn@té@tpalsd/@r prﬁlfié‘i:ﬁ‘if"(bﬁr rerm@ rfbtcRB

conpri ses adnjpdh$hjbatdnO MY oﬂmrﬂ%s@hc@or@b&eﬁﬂldﬂ yastoadsd mlgﬁﬁ‘@aﬂton deVI ce as
i ndi cat ed herein; "The ne

éhod COmpri Ses ad EFQratlon tﬁgﬁﬁg needl e no
| ar ger than Zﬁlpé%ﬁ?&}?m 1Bt8¢ ePUBTLY @f?ﬁf’rﬂe&?c HEHICIBeYaRAgeNt ABEPT preferably
23 gauge or gmEbhtesomplibeceret hod conprises a single adm nistration every 5
to 90 days, preferably 6 to 32 days (for exanple 7 days or 28-31 days).
The pre-formulations of the present invention must thus also contain a polar solvent,
component d). A suitable amount will typically be greater than 1% by weight of the
pre-formulation, for example 1-30 wt.%, particularly 1.2-20 wt.%, especially 2-18
wt.%. More preferably component d) is present in the range 5-15 wt.%, especially
6-12 wt.%. Component d) is preferably water, propylene glycol or mixtures thereof.
In one preferred aspect, the pre-formulations of the invention contain ethanol as

component ¢) with water and/or propylene glycol as component d).

In one embodiment the preformulation comprises at least 1.5% (e.g. at least 4.5%)
water as part of component d) (by weight of the total composition) with the
remainder being propylene glycol. At least 5% water with the balance of component

d) being PG is preferred. Component d) may comprise or consist of water.

In an alternative embodiment, component d) may comprise or consist of propylene

glycol.

Preferably the total level of components c) and d) is not more than 35 wt.%,
preferably not more than 30 wt. %, preferably 10-30 wt. %, most preferably 12-25
%.



In conbination with the features and preferred features indicated herein,
the use(s) of the pre-formulations indicated herein in the manufacture of
medi canerwe 2aeyiebade one or nore of the foll ow ng pref ePCeEPREANI9ED

i ndependently or in conbination: The use conprises the use of at |east one
formulation with one or nore preferredq features as indicated above; The use
conpri ses the manufacture of a nedicafent for adm nistration of at | east
one formulation as indicated herein by i.m, s.c. or preferably deep s.c.

i njection; The use conprises the manufacture of a nedi cament for

adm ni stration by neans of a pre-filled adm nistration device as indicated

herein; The UH%I@@(BYBN A CBRUA)BGH LIS e poBadaIGRINEREgIsOR the
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anal ogue (e. octr : ey _contain
2 homagensoud PRIREHAFA P oAb Ansfox Rl ut iBet e (mry e oy ot
form They contadd) aecthoghhybgiropmtef conponents a) to c) for corrbl nation

with a peptide active agent whereby to forma prefornulation of the
i nvention. Thei/l contain a pe%tl de active agent for conbination with a
am

formul ation of highhperstrted cambingtien fogribe bpidineriek pgpeey is san B eGP Q. sthapeln a
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or nore of the follow ng preferred features independently or in

conbi nation: They contain a preferred formulation as indicated herein; They
contai n a preCdmporentdpyPeptidesActicy Agerdd herein;, - 43 -

The pre-formulations of the present invention contain one or more peptide active
agents. Suitable peptide active agents are disclosed and discussed in detail in US
WO 2006/075124 and the disclosures of that document are incorporated herein by
reference. Suitable peptides for use in the necessary peptides may be naturally
occurring or derived from natural peptides, or may be chemically modified or
wholly synthetic peptide molecules. Any amino acids may be comprised in the
peptides including those described herein, and the peptides may be chemically or

enzymatically modified.

Typical peptide actives will be in the range of 500 to 100,000 amu in molecular
weight and can evidently include protein active agents. In one embodiment, the
polypeptides can have at least one cationic charge at neutral and/or physiological
pH, and most preferably will require at least one anionic counter-ion at pH 6.5 or
above, preferably at pH 7.5 or above. This counter-ion will be physiologically
acceptable, and may thus be a halide or the ion of a physiologically acceptable acid.

Acetate counter ions and/or chloride ions are particularly preferred and therefore in



They contain a needle smaller than 20 gauge, preferably no |larger than 23
gauge; They contain a single dose of 1 to 200 ng of peptide active agent
(e.g. Sommbastatshri3anal ogue, e.g. octreotide), preferabPgTEPR@208®1Ty and
nore preferably 1-50 ng; They contain peptide active agent. Sonmatostatin
anal ogue, e.g. octreotide, at around to 100 ng; They contain a "two
conpartnent kit" conprising at |east” lw vessel's contai ni ng alipid

formul ation of the invention and a peptide active agent (e.g. Somatostatin
anal ogue, e.gqg. octreotlde% powder , respectlvely. They contain a t ot al

vol ume for adWesmbodinsnéal tie imwniipn.dhe peveseent is %P@T@Fé‘ﬁ?t?teﬁé @bre than 3
m nore prefehihlde. no nore than 1.5 nl. They contain instructions for

adm nistration by a route and/or at a frequency as indicated herein; They
contain instructions for admnistration for use in a nethod of treatnent as
descri bed heriamplchhd shitabdntlaows of pdptidesnmbladé pepthierhorhbnestand s pdhdtic

o S R O R B R AR SIS (LR B SRRGRSITE 53
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Denmar k) cytokines, antibody fragments (FAbs; scVFs), antimicrobial peptides (g,

corticostatins, defensins, histatins), specific targeting peptides (e.g., as the examples
described in Current Opinion Genetics & Development 10, 71-77 (2006)), venom
peptides (e.g., conopeptides), and immunogenic peptides (e.g., fragments of proteins

used for vaccination purposes).

In one embodiment, LHRH analogues (also known as GnRH analogues) form a
preferred group of active agents for use in the present invention. Preferably such
peptides will be structurally related to GnRH 1, II and/or 111, and/or one or more of

the known analogues, including those listed here.

Particularly preferred GnRH analogues are constrained peptides of 6 to 12 alpha-
amino acids, of which particular examples include those indicated above, and

particularly leuprolide and goserelin, of the sequences indicated above.

In a further embodiment, GLP-1 and its analogues form a further preferred group of
active agents. GLP-1 analogues will be peptides, especially of around 30 amino
acids, e.g. 20 to 45, especially 25 to 38. Preferably such peptides will be structurally
related to GLP-1 and/or one or more of the known analogues, including those listed
here. By "GLP-1 analogue", as used herein is indicated any GLP-1 receptor agonist
(or less preferably antagonist), including naturally occurring forms of GLP-1, either
human or from any other species. These analogues are preferably peptides, peptide
derivatives or peptide mimics. Peptide derived GLP-1 agonists are most preferred,
especially GLP-1(7-37), GLP-1(7-36)amide, Liraglutide (Novo Nordisk), AVE-010
(ZP10 - Zealand Pharma — Sanofi-Aventis), TH0318 (TheraTechnologies), CJC-
1131 (ConjuChem), LY 548806 (Lilly), Exenatide.(Byetta, Amylin-Lilly) and their

derivatives.



DOPCDi ol eoyl phosphati dyl choline (NOF, Japan) EtOHEt hanol (99.5 vol % Ph.
Eur., USP) PGPropyl ene glycol (Ph. Eur., USP) Exanple 1: Manufacturing of
OCT- cont awoiza/pnduct s Tabl e 1. Conposition of OCT- conPalmPa@2swduct s.
Formul ati on I ngredient OCT(Cl) SPC GDO Et OH PG EDTA- water 1) A (W% 2.44
43.78 43.78 5.00 ”

In the peptide actives of the present invention, peptides may contain only amino
acids selected from those 20 a-amino acids indicated in the genetic code, or more
preferably may contain their isomers and other natural and non-natural amino acids,

(generally a, B or y amino acids) and their analogues and derivatives.

Amino acid derivatives are especially useful at the termini of the peptides, where the
terminal amino or carboxylate group may be substituted by or with any other
functional group such as hydroxy, alkoxy, carboxy (on the N-terminal end), ester,
amide, thio, amido, amino (on the C-terminal end), alkyl amino, di- or tri-alkyl
amino, alkyl (by which is meant, herein throughout C;-Cy alkyl, preferably C;-Cis
alkyl e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-, sec- or t-butyl etc.), aryl
(e.g phenyl, benzyl, napthyl etc), heteroaryl, or other functional groups, preferably
with at least one heteroatom and preferably having no more than 20 atoms in total,
more preferably no more than 10 and most preferably not more than 6 atoms

(optionally excluding hydrogens).

In one preferred embodiment of the present invention, the peptide active agent will

comprise a somatostatin, or any analogue or derivative thereof.

Somatostatin has two active forms produced by alternative cleavage of a single
preproprotein: one of 14 amino acids, the other of 28 amino acids. Somatostatin 1-
14 1s a cyclic peptide hormone having the sequence Ala-Gly-Cys-Lys-Asn-Phe-Phe-
Trp-Lys-Thr-Phe-Thr-Ser-Cys, where the two cystine residues are connected by a
disulphide bridge to generate a type II B-turn at the key binding sequence of Phe-
Trp-Lys-Thr. Somatostatin is a natural peptide hormone also known as Growth
Hormone Release Inhibiting Factor and has a role as an antagonist of insulin,
glucogen and certain other hormones in the release of somatotrophin (Human
Growth Hormone). The biological half-life of natural Somatostatin is very short (1-
3 minutes) and so in itself is difficult to formulate as a viable therapeutic. However,
the lipid depot compositions of the present invention are highly effective for short-
lived active agents and an increasing number of somatostatin analogues are

becoming available with higher activities and/or longer clearance times in vivo.

Somatostatin analogues, such as octreotide, lanreotide, vapreotide, pasireotide (SOM
230) and related peptides, are used or indicated in the treatment of a variety of

conditions where they are typically administered over an extended period.
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Octreotide, for example, is the synthetic octa-peptide with sequence D-Phe-Cys-
Phe-D-Trp-Lys-Thr-Cys-Thr-ol (2-7 disulphide bridge) and is typically administered
as the acetate salt. Several clinical studies also feature the octreotide pamoate. This
derivative retains the key Phe-(D)Trp-Lys-Thr B-turn but, in contrast to the natural
hormone, has a terminal half-life of around 1.7 hours. Octreotide is used in
treatment of conditions including carcinoid tumours and acromegaly, and after an
initial dose is typically given over a sustained period of weeks, or more commonly
many months or years. In addition, somatostatin analogues are indicated in the
treatment of many cancers since a wide variety of tumours are found to express
somatostatin receptors. Of particular interest are those expressing the "sst(2)" and/or

"sst(5)" receptor.

The most common "simple" formulation of Octreotide is "Sandostatin" (RTM) from
Novartis. This is a solution for subcutaneous (s.c) injection and a 100ug dose
reaches a peak concentration of 5.2 ng/ml at 0.4 hours post injection. The duration
of action can be up to 12 hours but s.c. dosing is generally carried out every 8§ hours.
Evidently, s.c. injection 3 times daily for periods of months or years is not an ideal

dosing regime.

In order to avoid the need for multiple daily injections of octreotide, a further
formulation is available; "Sandostatin LAR"(RTM), again from Novartis. This is a
formulation of octreotide in poly lactic co-glycolic acid microspheres which, after

resuspension, may be administered by intra muscular (i.m.) injection.

Carcinoid tumours are intestinal tumour arising from specialised cells with paracrine
functions (APUD cells). The primary tumour is commonly in the appendix, where it
is clinically benign. Secondary, metastatic, intestinal carcinoid tumours secrete
excessive amounts of vasoactive substances, including serotonin, bradykinin,
histamine, prostaglandins, and polypeptide hormones. The clinical result is carcinoid
syndrome (a syndrome of episodic cutaneous flushing, cyanosis, abdominal cramps,
and diarrhea in a patient with valvular heart disease and, less commonly, asthma and
arthropathy). These tumours may grow anywhere in the gastrointestinal tract (and in
the lungs) with approximately 90% in the appendix. The remainder occurs in the
ileum, stomach, colon or rectum. Currently, treatment of carcinoid syndrome starts

with 1.v. bolus injection followed by i.v. infusion. When sufficient effect on



(Mm% 2.44 38.78 38.78 10.00 -- 10.00 E (m\t% 2.44 33.78 33.78 15.00 --
15.00 1) The concentration in the solution is 0.10 ng EDTA /nL; this
sol uti on we0epased by m xi ng 10 ng EDTANa2 i n wat er. PDEFFROIROSWUT SOT S
with the conpositions presented in Table 1 were manufactured by first
preparing a peptide stock, by meighing the ingredients as described in
Table 2 and m xing on a shaking table f250- 300 rpm to honobgeneous
solutions. Table 2. Preparation of peptide stock sol utions.

symptoms has been established, treatment with a depot formulation of octreotide
formulated in ploy lactic-co-glycolic acid (PLGA) microspheres is started. However,
during the first two weeks or more after injection of the depot, daily s.c. injections
with octreotide are recommended to compensate for the slow release from the PLGA

spheres.

Acromegaly is a rare chronic and insidious hormonal disorder that occurs when the
pituitary gland produces excess growth hormone (GH). It most commonly affects

middle-aged adults and may lead to premature death.

Diabetes mellitus, hypertension, and increased risk of cardiovascular disease are the
most serious health consequences of acromegaly. In addition, patients with
acromegaly are at an increased risk of developing colon polyps, which can become
cancerous. The prevalence of acromegaly is approximately 60 cases per million
population, and the incidence is 3.3 new cases per million per year. The word
acromegaly comes from the Greek words for "extremities" (acro) and "great"
(megaly), because one of the most common symptoms of this condition is abnormal
growth of the hands and feet.

Acromegaly is caused by prolonged overproduction of growth hormone (GH) and
excessive production of insulin-like growth factor-I1 (IGF-I). In 98 percent of cases,
the overproduction of GH is caused by a pituitary adenoma. The rate of GH
production and the aggressiveness of the tumour vary from patient to patient.

Generally, more aggressive tumours are seen in younger patients.

Acromegaly is a severe disease often diagnosed late. Morbidity and mortality rates
are high, in particular, because of associated cardiovascular, cerebrovascular, and

respiratory disorders and malignancies.

Treatment of acromegaly is initiated by a period of s.c. injections three times per day
(optimal daily dose = 300 pg octreotide). After the last s.c. dose and providing a
suitable effect is observed then treatment with a depot formulation of octreotide
formulated in poly lactic-co-glycolic acid (PLGA) microspheres is started. Dose
adjustments are made after measurement of biomarkers (HG and IGF-1), typically

after around 3 months.
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The existing octreotide slow release formulation relies upon a well-established
degrading-polymer type of depot formulation. Typically such formulations are
based on a biodegradable polymer such poly (lactic acid) (PLA) and/or poly (lactic-
co-glycolic acid) (PLGA) and may be in the form of a solution in an organic solvent,
a pre-polymer mixed with an initiator, encapsulated polymer particles or (as in the

case of octreotide) polymer microspheres.

In one typical embodiment, the peptide active agent (e.g. somatostatin analogue)
will generally be formulated as 0.02 to 12% by weight of the total formulation.
Typical values will be 0.1 to 10%, preferably 0.2 to 8%, more preferably 0.5 to 6%
(e.g. 1to 3%). These levels may be applied to all aspects of the invention, where
context allows. For octreotide, a further preferred range is between 0.5 to 4 wt. %,
more preferably 1-3 wt. %, and most preferably 1.5-2.5 wt. %.

In a related embodiment, the peptide active agent may be formulated at a level
which cannot easily be achieved in the absence of the polar solvent component of
the mixture. In such an embodiment, the peptide active agent (e.g. Somatostatin
analogue) content is typically at least 0.7%, preferably at least 1%, more preferably
at least 1.8% or at least 2% by weight of formulation. Levels of at least 3% and at
least 4% are achievable with the present invention, as are loading levels up to §, 10
or 12%. Such compositions of the present invention typically not only contain a
very high level of peptide active agent (especially Somatostatin analogue, e.g.
octreotide), as indicated, but are additionally stable to storage without loss or
degradation of the active agent for considerable periods, as indicated herein. Such
periods will generally be at least a month at 25°C or at least a month at 5°C,
preferably at least 3 months, and more preferably at least 6 months at 5°C or
alternatively at 25°C. These degrees of stability are applicable to all aspects of the
invention, where context allows and relate to stability both of the active agent and of

the phase behaviour of the pre-formulation.

In a related embodiment, in the situation where a peptide active agent is highly
soluble in the alcohol component, it may be an advantage to limit this solubility of
this agent. Without being bound by theory, it is thought that excessive solubility in
this alcohol component may result in the alcohol transporting a significant quantity
of active agent out of the depot composition as it forms in vivo. Therefore, in one

embodiment of the present invention, the polar solvent is used to control the
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solubility of the active agent in the preformulation so as aid control of the release

profile.

In one embodiment, the peptide active agent may be a peptide which is not a
somatostatin analogue (as defined herein). For example, the peptide active agent
may be a peptide which does not interact as either agonist or antagonist at any of the

SST(1) to SST(5) receptors (especially the corresponding human receptors).

In one embodiment, the peptide active agent may be a dual receptor modulator,
having a somatostatin analogue directly conjugated to a receptor agonist or
antagonist for another receptor. These are referred to herein as "dual receptor
agonists. Dual receptor agonists as indicated herein are peptide compounds having
at least two distinct domains wherein one domain serves as an agonist for the
somatostatin receptor and another serves as an agonist or antagonist for another
biological receptor. Such dual agonists are distinct from a single non-specific
agonist in that, although the domains may and preferably will be covalently bound
together, the domain serving as somatostatin receptor agonist resides on a distinct
portion of the peptide sequence from the domain serving to affect the other receptor.
That is to say, the dual agonist is a compound in which a peptide sequence having
somatostatin receptor function and substantially no function at the second receptor is
chemically linked (directly or indirectly) to a sequence having function at the second

receptor and substantially no somatostatin receptor agonist function.

In one embodiment, the active agent is not a dual amylin receptor/GLP-1 receptor

agonist compound.

In a further aspect, the present invention therefore provides a method for controlling
the solubility of a peptide active agent (such as a somatostatin analogue as described

herein) in a low viscosity mixture comprising:

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;
e) at least one peptide active agent;

f) optionally at least one antioxidant;
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by inclusion of a polar solvent component d) to form a depot precursor formulation.

Use of a polar solvent in such a method forms a further aspect.

The pre-formulations and components of the mixture, as well as their performance

etc will evidently correspond to those described herein for other aspects.

Similarly, the present invention provides a method for improving the release profile
of a peptide active agent (such as a somatostatin analogue as described herein) from

a depot composition formed by injection of in a low viscosity mixture comprising:

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

e) at least one peptide active agent;

f) optionally at least one antioxidant;

by inclusion of a polar solvent component d) in said low-viscosity mixture to form a
depot precursor formulation. Use of a polar solvent in such a method forms a

further aspect.

The pre-formulations and components of the mixture, as well as their performance

etc will evidently correspond to those described herein for other aspects.

Corresponding methods and uses provide for the reduction of injection-site
discomfort, reduction of viscosity of the pre-formulation, and/or reduction in initial

"burst" release of a low viscosity mixture comprising:

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;
e) at least one peptide active agent;

f) optionally at least one antioxidant;
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2.43 43.72 43.79
Where the peptide active agent comprises somatostatin analogue, (e.g. octreotide),

suitable doses for inclusion in the formulation, and thus the volume of formulation
used, will depend upon the release rate (as controlled, for example by the solvent
type and amount used, the antioxidant content and so forth) and release duration, as
well as the desired therapeutic level, the activity of the specific agent, and the rate of
clearance of the particular active chosen. Typically an amount of around 0.05 to 40
mg per week of depot duration, preferably 0.1 to 20 mg per week duration (e.g. 1 to
10 mg per week) for a duration of 1 to 24 weeks, preferably 2 to 16 (e.g. 3, 4, §, 10
or 12) weeks. In an alternative embodiment the preformulation may be formulated
for dosing weekly (e.g. every 7£1 days). A total dose of 0.05 to 250 mg per dose
would be suitable for providing a therapeutic level for between 7 and 168 days. This
will preferably be 0.1 to 192 mg, e.g. 0.2 to 160 mg, 0.1 to 1.6 mg, 20 to 160 mg etc.
Evidently, the stability of the active and linearity of the release rate will mean that
the loading to duration may not be a linear relationship. A depot administered every
30 days might have, for example 0.2 to 20 mg or a 90 day depot have 60 to 120 mg
of active agent (e.g. Somatostatin analogue, e.g. octreotide). Evidently also, the
biological half-life of the specific active will be particularly important. The half-life
of somatostatin, is less than 5 minutes, and so for sustained release, a relatively large
amount (e.g. towards the higher end of the range) will be needed. For an analogue
such as octreotide, with a much longer half-life, the amount needed will evidently be
lower. Appropriate levels for other actives will be established easily by those of
skill in the art by reference to the known therapeutic level, the desired duration of
action and the volume which is to be injected. A good base calculation would be to
multiply a typical daily dose of the active agent by the number of day’s duration of
the depot. The formulation can then be tested for linearity of release and adjusted as
appropriate.
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It is a remarkable development of the present formulations that very short half-life
peptide active agents, comprising, e.g. somatostatin and its analogues can be
prepared and administered in a depot precursor of the present invention, and will
provide controlled release over several days or even weeks. This is in spite of the
remarkably short biological half-life of the active agent (e.g. less than 1 hour,
preferably less than 15 minutes, e.g. less than 5 minutes). Thus, in one embodiment,
the active agent has a half-life of less than 1 hour, e.g. less than 15 minutes and the
preformulation forms a depot which provides sustained release for at least 7 days,

preferably at least 14 days, more preferably at least 28 days.

Like essentially all organic molecules, lipids and biologically active agents are
thermodynamically unstable to oxidation. As a result, many lipid formulations,
including those comprising bioactive agents such as APIs are susceptible to

degradation upon storage, especially by oxidation.

In a highly preferred embodiment, the lipid matrix aspect is soy PC, GDO, ethanol,
and water/propylene glycol or mixtures thereof, and the peptide active agent
comprises somatostatin or a somatostatin analogue. As indicated above, appropriate
amounts of each component suitable for the combination are those amounts

indicated herein for the individual components, in any combination.

Optional Component f) - Antioxidant

Component f) is an antioxidant. Most preferably it is selected from ascorbic acid,

cthylenediaminetetraacetic acid (EDTA) and citric acid.

In all aspects of the invention, component f) is typically present at a weight ratio of
antioxidant to peptide active agent of 1:50 to 1:1500, preferably 1:100 to 1:1300,
and most preferably 1:150 to 1:1250. Since typical antioxidants are of lower
molecular weight that the peptide active agents, the proportion by weight of
antioxidant may be relatively small. For example, with a small molecular weight pH
adjuster (e.g. less than 500 amu), 0.0001 to 0.5% of the composition may be
antioxidant, preferably 0.0005 to 0.2%, more preferably 0.0008 to 0.1%, e.g. 0.001
to 0.015%.
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Unfortunately, many common antioxidants are not highly compatible with lipid
systems. Indeed, the present inventors have previously established that some
antioxidants commonly used in previous systems can cause increased degradation of
active agents in a lipid system. This applies particularly to peptide active agents.
The present inventors have therefore analysed a variety of potential antioxidant
compounds and classes for use with lipid based matrix systems and have
surprisingly found that one particular class of antioxidants is unusually well suited

for use in these systems.

The antioxidant component is generally included in the range 0.0001 to 0.5% by
weight of the total pre-formulation. Around 0.0005 to 0.015% of antioxidant
(particularly EDTA) is particularly preferred, especially in combination with the

other preferred components and ranges indicated herein above and below.

Stability data using a number of different antioxidants demonstrate that EDTA
antioxidants are surprisingly more efficient than other antioxidants in suppressing
the oxidative degradation of bioactive agents. EDTA as antioxidant can also show a
synergistic effect in combination with the antioxidants of the present invention, in
maintaining the chemical and physical stability of the peptide active agent and

complete pre-formulation. EDTA has a stabilising effect on the active agent.

By "stabilising" is indicated an increase in solubility or dispensability of a
component (especially an active agent) in the depot delivery system, or alternatively
an increase in the stability of the composition, especially with regard to the physical
and chemical stability of the dissolved or dispersed active agent. An increase in
stability may thus be demonstrated by dissolution, dispersion or suspension of a
greater amount of active agent in the presence of the antioxidant than would be
achieved by equilibration, such as by agitation for a prolonged period (e.g. 5 days at
25°C), in the absence of antioxidant. Equally, an increase in stability may be
demonstrated by the chemical and/or physical stability of a peptide active agent in a
lipid formulation for a greater period than would be observed in the absence of an
antioxidant. This would preferably be tested under conditions of typical storage,
such as 0-5°C, 25°C and/or ambient temperature. This is further described herein

below.

Optional additional components
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In one particularly preferred embodiment of the present invention, the compositions
(preformulations and resulting depots) do not include fragmentation agents, such as
polyethyleneoxide or poly(ethylene glycol) (PEG) fragmentation agent, e.g. a PEG
grafted lipid and/or surfactant.

For example, the copmositions preferably do not include fragmentation agents such
as Polysorbate 80 (P80), or other Polysorbates (e.g. Polysorbate 20), PEGylated
phospholipids (PEG-lipids such as DSPE-PEG(2000), DSPE-PEG(5000), DOPE-
PEG(2000) and DOPE-PEG(5000)), Solutol HS 15, PEGylated fatty acids (e.g.
PEG-oleate), block co-polymers such as Pluronic® F127 and Pluronic® F68,
cthoxylated castor oil derivatives (e.g. Chremophores), PEGylated glyceryl fatty
acid esters (such as TMGO-15 from Nikko Chemicals) and PEGylated tocopherols
(such as d-alpha tocopheryl poly(ethylene glycol)1000 succinate known as Vitamin
E TPGS from Eastman.

However, the polypeptide active as a powder (e.g. in the kit of the invention), as
well as active agent dissolved in the lipid formulation, may gain stability (both
storage and in vivo stability) by certain stabilising additives. Such additives include
sugars (e.g. sucrose, trehalose, lactose etc.), polymers (e.g. polyols such as carboxy
methyl cellulose), amino acids (such as methionine, glutamate, lysine etc.), lipid-
soluble acid components such as HCL, anionic lipids and/or surface active agents
(such as dioleoyl phosphatidyl glycerol (DOPG), palmitoyloleoyl
phosphatidylglycerol (POPG) and oleic acid (OA)).

Single-dose formats must remain stable and potent in storage prior to use, but are
disposable after the single use. In one embodiment, a single dose format is stable at
refrigerated conditions (e.g. 0-5°C) for at least 12 months. Furthermore such a
preformulation may be stable at room temperature (e.g. 25°C) for at least 12 months.
Multi-dose formats must not only remain stable and potent in storage prior to use,
but must also remain stable, potent and relatively free of bacteria over the multiple-
dose use regimen administration period after the first use in which a seal has been
compromised. For this reason multi-dose formats often require a anti-microbial or

microbial-static agent, e.g. bacteriostatic agent, preservative.
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In one aspect each of the embodiments herein can optionally contain an
antimicrobial or microbial-static agent, which includes bacteriostatic agents and
preservative. Such agents include benzalkonium chloride, m-cresol, benzyl alcohol
or other phenolic preservatives. Typical concentrations as known in the art can be

used.

However, surprisingly it has been found that the present formulations with a peptide
active agent do not require an additional preservative, anti-microbial or microbial-
static agent, e.g. bacteriostatic or bacteriocide or additional amount of such agent to
provide a multi-use format. The formulations as described herein provide a
preservative effect with an acceptable peptide stability and formulation stability.
They can be used for single-dose as well as for multiple-dose use. In this regard,
preferred formulations herein for multi-use format can contain ethanol, propylene
glycol, citric acid and/or EDTA as described, preferably in sufficient concentrations
to not only provide their primary benefit as taught herein but also at sufficient
concentration, either alone or in any combination, to provide the preservative effect

while maintaining stability of the active and the formulation.

Additional components above those mentioned as components a) to f) will, where
present at all, preferably be present in an amount of 0 to 5% (e.g. 0.01% to 5%) by
weight, preferably no more than 2% by weight and more preferably no more than

1% by weight.

In one embodiment, components a) and b) (allowing for any impurity inherent in the
nature of these components) make up at least 95% of the lipid components of the
composition. Preferably at least 99% of the total lipid content of the pre-formulation
consists of components a) and b). Preferably the lipid component of the pre-

formulation consists essentially of components a) and b).
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by both subcutaneous and intramuscular injection. This therefore allows the site of
injection to be varied widely and allows the dose to be administered without detailed

consideration of the tissue depth at the site of injection.

The preferred lipid pre-formulations of the present invention provide non-lamellar
liquid crystalline depot compositions upon exposure to aqueous fluids, especially in
vivo. As used herein, the term "non-lamellar" is used to indicate a normal or
reversed liquid crystalline phase (such as a cubic or hexagonal 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 thereof. Hexagonal
as used herein indicates "normal" or "reversed" hexagonal (preferably reversed) and
"cubic" indicates any cubic liquid crystalline phase unless specified otherwise. The
skilled reader will have no difficulty in identifying those compositions having

appropriate phase behaviour by reference to the description and Examples provided
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herein, and to W0O2005/117830, but the most favoured compositional area for phase
behaviour is where ratio of components a:b are in the region of 40:60 to 70:30,
preferably 45:55 to 55:45 and more preferably 40:60 to 54:46. Ratios of around
50:50 (e.g. £2) are highly preferred, most preferably around 50:50.

It is important to appreciate that the pre-formulations of the present invention are of
low viscosity. As a result, these pre-formulations must not be in any bulk liquid
crystalline phase since all liquid crystalline phases have a viscosity significantly
higher than could be administered by syringe or similar injecting dispenser. The
pre-formulations of the present invention will thus be in a non-liquid crystalline
state, such as a solution, L, or L3 phase, particularly solution or L,. The L, phase as
used herein throughout is preferably a "swollen" L, phase containing greater than 5
wt%, preferably greater than 7 %, and most preferably greater than 9% of organic
mono-alcoholic solvent (component ¢) having a viscosity reducing effect. The
preformulations of the invention which are in L, phase form one preferred set of

preformulations and these will generally contain at least 2% water as polar solvent.

As used herein, the term "low viscosity mixture" is used to indicate a mixture which
may be readily administered to a subject and in particular readily administered by
means of a standard syringe and needle arrangement. This may be indicated, for
example by the ability to be dispensed from a 1 ml disposable syringe through a
small gauge needle. Preferably, the low viscosity mixtures can be dispensed through
a needle of 19 awg, preferably smaller than 19 gauge, more preferably 23 awg (or
most preferably even 27 gauge) needle by manual pressure. In a particularly
preferred embodiment, the low viscosity mixture should be a mixture capable of
passing through a standard sterile filtration membrane such as a 0.22 um syringe
filter. A typical range of suitable viscosities would be, for example, 0.1 to 5000
mPas, preferably 1 to 1000 mPas, more preferably 10 to 750 mPas and most
preferably 25 to 500 mPas at 20°C.

It has been observed that by the addition of small amounts of low viscosity organic
mono-alcoholic solvent, as indicated herein, a very significant change in viscosity
can be provided. For example, the addition of only 5% solvent to a lipid mixture
can reduce viscosity 100-fold and addition of 10% may reduce the viscosity up to
10,000 fold. In order to achieve this non-linear, synergistic effect in lowering

viscosity it is important that a solvent of appropriately low viscosity and suitable
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anal ysis. 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
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
most preferably be over a few seconds or minutes (e.g. from 1 second up to 30
minutes, preferably up to 10 minutes, more preferably 5 minutes of less). The
remainder of the composition may change phase to a liquid crystalline phase more

slowly by diffusion and/or as the surface region disperses.

Without being bound by theory, it is believed that upon exposure to excess aqueous
fluid, the pre-formulations of the invention lose some or all of the organic solvent
included therein (e.g. by diffusion) and take in aqueous fluid from the bodily
environment (e.g. the in vivo environment). For lipid pre-formulations, at least a
part of the formulation preferably generates a non-lamellar, particularly liquid
crystalline phase structure. In most cases these non-lamellar structures are highly
viscous and are not easily dissolved or dispersed into the in vivo environment. The
result is a monolithic "depot" generated in vivo with only a limited area of exposure
to body fluids. Furthermore, because the non-lamellar structure has large polar,
apolar and boundary regions, the lipid depot is highly effective in solubilising and
stabilising active agents such as peptides 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
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can be enhanced in comparison with compositions containing organic solvents in the

substantial absence of water. The performance of the resulting depot is thus

improved and further control over the release of active agent achieved.

The depot systems formed by the formulations of the present invention are highly
effective in protecting the active agent from degradation and thus allow an extended
release period. The formulations of the invention thus may provide in vivo depots of
peptide active agents which require administration only once every 5 to 90 days
preferably 5 to 60 days, more preferably 6 to 32. Evidently, a longer stable release
period is desirable for patient comfort and compliance, as well as demanding less
time from health professionals if the composition is not to be self-administered.
Where the composition is to be self-administered, patient compliance may be aided
by a weekly (e.g. every 7 days, optionally 1 day) or monthly (e.g. every 28 or 30
days (optionally &+ 7 days) administration so that the need to administer is not

forgotten.

A considerable advantage of the depot precursors of the present invention is that
they are stable homogeneous phases. That is to say, they may be stored for
considerable periods (preferably at least 6 months) at room or refrigerator
temperature, without phase separation. As well as providing advantageous storage
and facile administration, this allows for the dose of peptide active agent (e.g.
Somatostatin analogue, e.g. octreotide) to be selected by reference to the species,
age, sex, weight, and/or physical condition of the individual subject, by means of

injecting a selected volume.

The present invention thus provides for methods comprising the selection of a
dosing amount specific to an individual, particularly by subject weight. The means

for this dose selection is the choice of administration volume.
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In one preferred aspect, the present invention provides a pre-formulation comprising
components a), b), ¢), d), f) and at least one peptide active agent (e.g. somatostatin
analogue, e.g. octreotide) as indicated herein. The amounts of these components
will typically be in the range 30-70% a), 30-60% b), 5-20% c) and 0.1-20% d), with
the peptide active agent (e.g. somatostatin analogue, e.g. octreotide) present at
0.01% to 10%, (such as 36-44% a), 36-44% b), 3-18% c) and 5-18% d) (preferably
including at least 2% water), with the peptide active agent (e.g. somatostatin
analogue, e.g. octreotide) present at 1% to 3%), wherein the ratio of a:b is in the
range 40:60 to 54:46.

Typically, component f) is present at an antioxidant to peptide active agent molar
ratio of 1:50 to 1:1500, preferably 1:100 to 1:1300, and most preferably 1:150 to
1:1250. Since typical antioxidants are of lower molecular weight than peptide active
agent (e.g. somatostatin analogue, e.g. octreotide), the proportion by weight of
antioxidant may be relatively small. For example, with a small molecular weight pH
adjuster (e.g. less than 500 amu), 0.001 to 5% of the composition may be
antioxidant, preferably 0.002 to 2%, more preferably 0.002 to 0.15%, e.g. 0.002 to
0.015%.

The pre-formulations of the present invention are highly advantageous in that they
are stable to prolonged storage in their final "administration ready" form. Asa
result, they may readily be supplied for administration either by health professionals
or by patients or their carers, who need not be fully trained health professionals and
may not have the experience or skills to make up complex preparations. This is

particularly important in long-duration, slow-effecting diseases such as diabetes.

Devices

In a yet further aspect, the present invention provides a disposable administration
device (which is also to include a device component) pre-loaded with a measured
dose of a pre-formulation of the present invention. Such a device will typically
contain a single dose ready for administration, and will generally be sterile-packed
such that the composition is stored within the device until administration. Suitable
devices include cartridges, ampoules and particularly syringes and syringe barrels,
either with integral needles or with standard (e.g. luer) fittings adapted to take a

suitable disposable needle.
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The pre-filled devices of the invention may also suitably be included in an
administration kit, which kit also forms a further aspect of the invention. In a still
further aspect, the invention thus provides a kit for the administration of at least one
peptide active agent, said kit containing a measured dose of a formulation of the
invention and optionally an administration device or component thereof. Preferably
the dose will be held within the device or component, which will be suitable for i.m.
or preferably s.c. administration. The kits may include additional administration
components such as needles, swabs, etc. and will optionally and preferably contain
instructions for administration. Such instructions will typically relate to
administration by a route as described herein and/or for the treatment of a disease

indicated herein above.

Kits

The invention provides for a pre-filled administration device as indicated herein and

a kit as indicated herein comprising a pre-formulation as described herein.

In an alternative aspect of the present invention, the "kit" may contain at least two
vessels, a first containing a low viscosity mixture of components a) to d), as
described here, and a second containing a measured dose of at least one peptide
active agent as described herein. The antioxidant component f) may be formulated
with the active agent, or more preferably as part of the low viscosity mixture, which

will then comprise components a) to d) and f).

Such a "two component kit" may comprise the peptide active agent as a powder
formulation in one vial or pre-filled syringe and components a) to d) (and optionally
f)) in a second vial or pre-filled syringe. In the case of two syringes, before
injection, the pre-filled syringes are connected and the powder comprising active
agent is mixed with the matrix formulation by moving the syringe barrels back and
forth, forming a solution or suspension which is injected. Alternatively, the liquid
lipid formulation is drawn from one vial, or is pre-filled into a syringe, and is
injected into a vial containing peptide powder. This formulation may subsequently
be mixed by hand shaking or other suitable reconstitution method (e.g. vortex

mixing etc.). The solvent component may be present in either or both vessels (e.g.
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vials or syringes). Where the solvent is at least partially constituted with the active

agent, this will generally be in the form of a solution or suspension.

In this aspect, the invention therefore provides a two component kit comprising
1) a first vessel containing a low viscosity mixture of components a) to d) as
described herein;

i) a second vessel containing at least one peptide active agent,

1i1) an antioxidant component f) optionally in a third vessel, preferably in the
second vessel, or most preferably in the first vessel;

1v) optionally and preferably at least one of:

1) at least one syringe (which may be one or both of said first and
second vessels);

2) a ncedle for administration, such as those described herein;

3) instructions for generation of a composition of the invention from the

contents of the first and second vessels;
4) instructions for administration, whereby to form a depot as described
herein.
Preferred Features and Combinations
In combination with the features and preferred features indicated herein, the pre-
formulations of the invention may have one or more of the following preferred

features independently or in combination:

All proportions indicated herein may optionally be varied by up to 10% of the
amount specified, optionally and preferably by up to 5%;

Component a) comprises, consists essentially of or preferably consists of GDO;

Component b) comprises, consists essentially of or preferably consists of soy PC;

Component c¢) comprises, consists essentially of or preferably consists of a 1, 2, 3 or

4 carbon alcohol, preferably isopropanol or more preferably ethanol;
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Component d) comprises, consists essentially of or preferably consists of a polar

solvent such as water, propylene glycol, or mixtures thereof;

Component f) comprises, consists essentially of or preferably consists of ascorbic
acid, ethylenediaminetetraacetic acid (EDTA), and/or citric acid;

The pre-formulation contains at least one peptide active agent, preferably a

Somatostatin analogue such as Octreotide;

The pre-formulation contains at least one somatostatin analogue (as described
herein) such as at least one peptide which has agonistic and/or antagonistic effect at
at least one of the SST(1) - SST(5) receptors (e.g. in humans).

The pre-formulation does not contain any somatostatin analogue (as described

herein);
The pre-formulation has a low viscosity as indicated herein.

The pre-formulation comprises forms a liquid crystalline phase as indicated herein

upon in vivo administration.

The pre-formulation generates a depot following in vivo administration, which depot
releases at least one active agent at a therapeutic level over a period of at least 7
days, preferably at least 21 days, more preferably at least 28 days.

The pre-formulation has a higher loading of peptide active agent (e.g. Somatostatin
analogue, e.g. octreotide) than is stable in the same formulation in the absence of

component ¢).

The pre-formulation has a higher loading of peptide active agent (e.g. Somatostatin
analogue, e.g. octreotide) than is obtainable by equilibration at 25°C of the same

formulation in the absence of component f).

In combination with the features and preferred features indicated herein, the
method(s) of treatment of the present invention may have one or more of the

following preferred features independently or in combination:
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The method comprises the administration of at least one formulation as indicated

herein by i.m., s.c. or preferably deep s.c. injection;

The method comprises administration by means of a pre-filled administration device

as indicated herein;

The method comprises administration through a needle no larger than 20 gauge,

preferably smaller than 20 gauge, and most preferably 23 gauge or smaller;

The method comprises a single administration every 5 to 90 days, preferably 6 to 32
days (for example 7 days or 28-31 days).

In combination with the features and preferred features indicated herein, the use(s)
of the pre-formulations indicated herein in the manufacture of medicaments may
have one or more of the following preferred features independently or in

combination;

The use comprises the use of at least one formulation with one or more preferred

features as indicated above;

The use comprises the manufacture of a medicament for administration of at least

one formulation as indicated herein by i.m., s.c. or preferably deep s.c. injection;

The use comprises the manufacture of a medicament for administration by means of

a pre-filled administration device as indicated herein;

The use comprises the manufacture of a medicament for administration through a
needle no larger than 20 gauge, preferably smaller than 20 gauge, and most

preferably 23 gauge or smaller;

The use comprises the manufacture of a medicament for administration once every 5

to 90 days, preferably 5 to 60 days, more preferably 6 to 32 days.
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In combination with the features and preferred features indicated herein, the pre-
filled devices of the invention may have one or more of the following preferred

features independently or in combination:

They contain a preferred formulation as indicated herein;

They comprise a needle smaller than 20 gauge, preferably no larger than 23 gauge;
They contain a single dose of 1 to 2000 mg of peptide active agent (e.g.
Somatostatin analogue, e.g. octreotide), preferably 0.1 to 100 mg and more

preferably 1-50 mg, most preferably 5-35 mg

They contain peptide active agent Somatostatin analogue (e.g. octreotide or

exenatide) at around 1 to 100 mg.

They contain a homogeneous mixture of a composition of the invention in ready-to-

inject form.

They contain a formulation of components a) to ¢) for combination with a peptide

active agent whereby to form a preformulation of the invention.
They contain a peptide active agent for combination with a formulation of
components a) to c¢) and optionally e), whereby to form a preformulation of the

invention.

They contain a total volume for administration of no more than 5 ml, preferably no

more than 3 ml more preferably no more than 1.5 ml.

In combination with the features and preferred features indicated herein, the kits of
the invention may have one or more of the following preferred features
independently or in combination:

They contain a preferred formulation as indicated herein;

They contain a pre-filled device as indicated herein;
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They contain peptide active agent. Somatostatin analogue, e.g. octreotide, at around
1 to 100 mg;

They contain a “two compartment kit” comprising at least two vessels containing a
lipid formulation of the invention and a peptide active agent (e.g. Somatostatin

analogue, e.g. octreotide) powder, respectively.

They contain a total volume for administration of no more than 5 ml, preferably no

more than 3 ml more preferably no more than 1.5 ml.

They contain instructions for administration by a route and/or at a frequency as

indicated herein;

They contain instructions for administration for use in a method of treatment as

described herein.

The Invention will now be further illustrated by reference to the following non-

limiting Examples and the attached Figures.
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EXAMPLES
Abbreviations
OCT(CD Octreotide hydrochloride (PolyPeptide Labs., USA)
SOM(Ac) Somatostatin 1-14 acetate (PolyPeptide Labs., USA)
LEU(Ac) Leuprolide acetate (PolyPeptide Labs., USA)
TTA Triptorelin acetate (Bachem, Switzerland)
TTP Triptorelin pamoate (Bachem, Switzerland)
SPC Soy phosphatidylcholine (Lipoid, Germany)
GDO Glycerol dioleate (Danisco, Denmark)
DOPC Dioleoyl phosphatidylcholine (NOF, Japan)
EtOH Ethanol (99.5 vol%, Ph. Eur., USP)
PG Propylene glycol (Ph. Eur., USP)

Example 1: Manufacturing of OCT-containing products

Table 1. Composition of OCT-containing products.

Formulation | Ingredient | OCT(CI) SPC GDO EtOH PG v}:j:i)t:?l-)
A (wt%) 2.44 43.78 43.78 5.00 5.00
B (wt%) 2.44 4228 42.28 6.50 6.50
C (wt%) 2.44 45.53 45.53 6.50 -- --
D (wt%) 2.44 38.78 38.78 10.00 -- 10.00
E (wt%) 2.44 33.78 33.78 15.00 -- 15.00

! The concentration in the solution is 0.10 mg EDTA /mL; this solution was prepared by mixing 10

mg EDT ANa, in water.
Depot precursors with the compositions presented in Table 1 were manufactured by
first preparing a peptide stock, by weighing the ingredients as described in Table 2

and mixing on a shaking table (250-300 rpm) to homogeneous solutions.

Table 2. Preparation of peptide stock solutions.

Formulation Ingredient OCT(C)) EtOH PG EDTA-water
A (2) 2.44 5.00 5.00 --
B (2) 2.44 6.50 6.50
C (g) 2.44 6.50 -- --
D (2) 2.56 -- -- 10.50
E (2) 0.28 -- -- 1.73

For manufacturing of A, B and C, the following amounts (Table 3) of SPC and GDO

were weighted directly into the recipient containing the OCT(Cl) stock solution.
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CGlor 5RGuERrml G fdmulation D, a lipid stock was prepared by mixing (shaking
table (250-300 rpm)) 88.58 g SPC, 22.84 g EtOH and 88.58 g GDO to a
homogeneous solution. The final formulation was then obtained by combining 87.56
g lipid stock and 12.44 g peptide stock solution and mixing (shaking table (250-300

rpm)) to homogeneous.

For manufacturing of formulation E, a lipid stock was prepared by mixing (shaking
table (250-300 rpm)) 4.09 g SPC, 1.82 g EtOH and 4.09 g GDO to a homogeneous
solution. The final formulation was then obtained by combining 8.26 g lipid stock
and 1.74 g peptide stock solution and mixing (shaking table (250-300 rpm)) to

homogeneous.

Example 2: In-vitro release from OCT-containing products

Formulations with the composition presented in Table 4 were manufactured by first
preparing the corresponding OCT(C1) stock solutions in EtOH, EtOH:PG mixture or
respectively water (as described in Example 1 above), followed by mixing with the

other components until homogeneous solutions were obtained.

Table 4. Composition of OCT-containing products evaluated in the accelerated in vitro release (IVR)

experiment.

Formulation Ingredient OCT(C)) SPC GDO EtOH PG Water
911 (wt%) 243 43.72 43.79 5.02 5.04
912 (wt%) 243 42.08 42.13 6.56 6.81
913 (wt%) 243 41.26 41.23 7.51 7.58
914 (wt%) 2.43 4541 45.60 6.56
916 (wt%) 243 33.70 33.73 15.09 15.06
917 (wt%) 2.44 38.70 38.68 10.04 10.14
918 (wt%) 3.64 33.08 33.07 15.08 15.13
1006 (wt%) 2.00 41.48 41.48 7.55 7.49
1007 (wt%) 2.00 36.49 36.49 12.50 12.53
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Evaluation of accelerated IVR of OCT from each of the formulations presented
above was carried out by injecting approximately 100 mg (+20%) into a glass vial
containing 5 mL of phosphate buffered saline: acetonitrile 85:15 (v/v) mixture. The
vials were sealed, and incubated at room temperature for up to 48 h. Sampling was
carried out at different time points from the initiation of the experiment, by slowly
pulling out 0.2 mL of the aqueous phase, which was collected directly into a 0.3 mL
HPLC polypropylene vial. The analysis was performed by HPLC-UV using an
analytical column (ACE-5 C18, 50x%3.0 mm) with gradient elution (mobile phase A:
0.1 vol. % trifluoroacetic acid (TFA) in water; mobile phase B: 0.1 vol. % in 95 vol.
% methanol, 5 vol. % water) and UV detection at 282 nm.

The results obtained are presented in Figure 1 (a and b)

Example 3: Stability of OCT-containing products with vs. without EDTA

A formulation (batch size 110 g) with the composition OCT(Cl)/SPC/GDO/EtOH
3.74/43.13/43.13/10.00 (all in wt%) was manufactured by first dissolving 4.114 g
OCT(Cl) in 11.000 g EtOH, followed by sequential addition of 47.433 g SPC and
47.433 g GDO, and mixing to a homogeneous solution (91).

One sample (G) containing 3.37 wt% OCT(Cl) (approximately 2.98 wt% OCT base)
by mixing 0.9 g formulation 91 with 0.1 mg of a solution containing 0.1 wt% of
EDTA in HPLC-grade water.

One sample (H) containing 3.37 wt% OCT(Cl) was prepared by mixing 0.9 g
formulation 91 with 0.1 mg HPLC-grade water.

The samples were divided each into two aliquots of about 0.4 g/vial; one
aliquot/sample was incubated at 70°C, whereas the other was placed at <-15°C
(reference). All samples were analysed after 7 days of incubation in the above-
mentioned conditions by using a normal-phase HPLC (analytical column
LiChrospher Diol 5 pm, 250%3.2 mm) UV/DAD —based analytical method for
quantification of OCT and relative determination of OCT-related substances. The
presence of EDTA in the water phase considerably improved the stability of OCT in

the lipid matrix, as shown in the results presented in Figure 2.
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syringe was filled with the necessary amount of formulation, the thick needle was
exchanged for the needle to be examined. By pressing on the plunger with the new
needle in place, the entrapped air was removed. The excess formulation was wiped
off with a paper tissue and the starting weight (grams) of the filled syringe was
measured. The syringe was then mounted in a vertical position using a metallic stand
with holder and with the needle facing down. The ejected fluid was collected

directly in a glass vial.

A 20N weight was placed centered on the plunger and the timer was started when
the weight and the plunger come into contact. The time to empty the syringe
(seconds) was then monitored. After the syringe has been emptied, its final weight
(grams) was measured. At least two repeat measurements for each sample and type

of needle were performed.

The injectability was calculated by use of the following equation:

(Starting weight — Final weight) [mg/j
s

Injectability =
/ v Injection  time

The injectability of several OCT-containing products is presented in Table 5.

Table 5. Injectability (mg formulation/s) of OCT-containing products through 23 G thin-wall
(Terumo Neolus NN-2316R), respective 25 G thin-wall (Terumo Neolus NN-2516R) 16 mm-long
needles. The syringes used were BD 1 mL plast Luer-Lock (#309628).

. Injectability (mg/s Injectability (mg/s
Formulation thrJough 23 é(negedl)e thrJough Zsté(negedl)e
91 71 25
911 49 17
912 86 38
913 126 49
914 32 12
916 252 109
917 126 49
918 308 115




d) up to 20 wt.% pol ar solvent e) at |east one peptide active agent;
Ooptionally at |east one antioxidant; wherein the ratio of conponents a:b
is in thewopanpaed360 to 54: 46; wherein the pre-fornul aPCOEPR@ROBII1Dr S
capable of formng, at |least one liquid crystalline phase structure upon
contact with excess aqueous fluid. 2)A pre-fornulation as clainmed in claim
1 wherein conponent a) conprises gl y(':fe1 ol dioleate (GO . 3)A
pre-fornulation as clainmed in any of clainms 1 to 2 wherein conponent b)
conprises soy PC. 4)A pre-fornmulation as clained in any of clains 1 to 3
wherei n conponent c) conprises ethanol, propanol, isopropanol or m xtures

t her eof , pref]e,faallqj,ly sethano IPK Shdidkigera@r nul ati on as clainmed in any of
claims 1 to 4 wherei n congonent d) conprises water or propylene glycol or
m xt ures theﬁ%’ﬁ?’aérﬂ? pPéférably conprises at |east 2% water. 6)A

pre-f or nul at iMale8PFSmagreeDawlcamts OF T &C8sfrdm &B Tdrveniei BurdpeeA (Se(itbyde

2cL e 0o SGIRLACHs el 2005, SRS O 0, 0810005, SEL SR G O
vapr eot i de. Dodypeight vrtheifaage dnmad/ cba0fed Anriceliyatiation penms! af at deagl wher ei n
t52e ant i oxi dadag,s Was glwd)(;e%@qiogmg,EDTA or citric acid, preferably EDTA. -

Housing

The rats will be kept in pairs in transparent polycarbonate cages (Macrolon® type

III; Scanbur BK A/S, Karlslunde, Denmark) with a floor arca of 810 cm?. Aspen

wooden chopping (Tapvei Aspen Bedding, Tapvei Oy, Kortteinen, Finland) were

used for bedding material. Wood wool for nest building (PM 90 L

“Bobyggnadsmaterial”, Tapvei) and a piece of wood (“Gnagpinne medium”,

Tapvei) were used as environmental enrichment. Complete pelleted rodent diet

(Labfor R70, Kimstad, Sweden) and water were available ad [ibitum.

Dosing

The animals were dosed according to Camurus internal standard operating procedure
(SOP PK12-3). In brief, dosing was performed by subcutaneous injections between
the scapulae under light isofluran anesthesia, using a 1-mL Luer-lock syringe and a
25-mm 23G needle.

Blood sampling

Blood samples were collected from awake animals by sub-lingual bleeding.
Sampling time points was pre-dose, and 1 hour, 6 hours, 1 day, 2 days, 5 days, 8
days, 14 days, 21 days, 28 days and 35 days after dosing. Blood was collected into
EDTA-treated test tubes (Capiject 3T-MQK, Terumo Medical Corporation), placed
on ice immediately after collection. After centrifugation (approximately 1500%g, at
5 °C for 10 min) the plasma was transferred new test tubes and stored below -70 °C

until analysis.

Bioanalysis

Analysis of OCT - The plasma samples was analysed with the ELISA kit S-1275
(Bachem/Peninsula Laboratories) “Octreotide — EIA Kit, Host : Rabbit, High
Sensitivity”, adapted for analysis of OCT in rat EDTA plasma.



8) A pre-fornulation as clainmed in any of clains 1 to 7 wherein said
pre-fornul ati on excludes fragnentati on agents, particularly

pol yet hylwoeoxi@gexdssuch as P80. 9) A pre-fornul ati on a®CTIERRMMRM599M7 cl ai s
1 to 8 wherein conponent a) is present at a | evel of 30-40% by weight. 10)
A pre-fornmulation as claimed in clai 1 to 9 wherein conponent b) is
present at a |evel of 30-40% by wei ght- 9- 11) A pre-formul ation as cl ai ned
inclains 1 to 10 wherein conmponent c) is present at a level of 5-18 wt.%
preferably 8-15 wt.% 12) A pre-fornulation as clainmed in clains 1 to 11
wherein conmponent d) is present at a level of 1.2 to 20 % by wei ght,
preferably 5 2,20 wt.% nore preferably 5-18 wt.% nopst preferably 8-15

.o 13) Agreform | ai med i | aj
the ratio of ampRsese &8 pEnE orerruhbeal Bt Fufbffus hoyuh HEie "

pre-fornulattbn as clalned in any of clains 1 to 13 wherein the ratio of
conponents c:d is preferably in the range 40:60 to 70:30. 15) A

pre-fornulation as clained in any of clainms 1 to 14 wherein the ratio of
conponents d:f is in the range 1:50 to 1:1500. 16) A pre-formulation as

claimed in angxRfpie |63-Mm1u¥aétﬁrﬂ1§ o‘f\/f’(ﬁrnﬁllﬂtl@l?é &)n@ilﬁlﬂgQEHFllo@lh'eQ@etQ?bs an L2
phase structure. re-fornulation as claimed 1n any of clains 1 to 16

conpri sing aﬂhqﬁﬁﬁdQHKL UeAR) ation selected fromthose iisted in Tables
1-3. 18) A pre- fornulatlon as claimed in any of clains 1 to 17, excluding
t he follomjn%f%relfornul ons 012/.160 13PCT/EP201§/0§8%17 - 55 -
For nul at i on i"&de\RIP‘B}(P 1?“5\/&‘39/0&8&% WEYEELGR T REpgTee Wit Hhe

compositions as indicated in Table 6. The formulations were prepared by first
dissolving the LEU(Ac) in the EtOH, WFI and/or PG components, whereafter the
lipid components were added sequentially, starting with SPC and followed by GDO.
The final formulations were mixed on a shaking table at 250-300 rpm until clear and
homogenous liquid solutions were obtained. The formulations were finally subjected
to sterile filtration (0.2 um sterile PVDF filter from Millipore) under 2 bar nitrogen

pressure.

Table 6. Composition (wt%) of leuprolide acetate (LEU(Ac)) formulations.

Formulation# | LEU(Ac) SPC DOPC GDO EtOH WFI PG
49 2.70Y 43.65 - 43.65 10.00
50 2.70Y 37.65 - 37.65 12.00 10.00
51 1.627 38.19 - 38.19 12.00 10.00
52 2.70Y 33.65 - 33.65 15.00 15.00
53 2.70Y 42.15 - 42.15 6.50 - 6.50
54 2.70Y 41.15 - 41.15 7.50 - 7.50
55 2.70Y 38.65 - 38.65 10.00 - 10.00
56 1.627 41.69 - 41.69 7.50 - 7.50
57 2.70Y - 41.15 41.15 7.50 - 7.50

1) Corresponding to 25 mg leuprolide acetate per mL when corrected for peptide purity and content
and formulation density.
2) Corresponding to 15 mg leuprolide acetate per mL when corrected for peptide purity and content

and formulation density.
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Example 7: Manufacturing of formulations containing triptorelin acetate
(TTA) and triptorelin pamoate (TTP)

Triptorelin acetate and pamoate compositions according to the invention were
prepared with the compositions as indicated in Table 7. The formulations were
prepared by first mixing the TTA or TTP in the EtOH and PG components,
whereafter the lipid components were added sequentially, starting with SPC and
followed by GDO. The final formulations were mixed on a shaking table at 250-300
rpm until clear and homogenous liquid solutions were obtained. The formulations
were finally subjected to sterile filtration (0.2 um sterile PVDF filter from Millipore)

under 2 bar nitrogen pressure.

Table 7. Composition (wt%) of triptorelin acetate (TTA) and triptorelin pamoate

(TTP) formulations.
Formulation# TTA TTP SPC GDO EtOH PG
58 3.00V - 41.00 41.00 7.50 7.50
59 3.00V - 38.50 38.50 10.00 10.00
60 i 3.50" 40.75 40.75 7.50 7.50
61 i 3.50" 38.25 38.25 10.00 10.00

1) Corresponding to 25 mg triptorelin free base per mL when corrected for peptide purity and content

and formulation density.

Example 8: Manufacturing of further formulations containing octreotide
chloride (OCT(Cl))

Octreotide compositions according to the invention were prepared with the
compositions as indicated in Table 8. The formulations were prepared by first
dissolving the OCT(Cl) in the EtOH, WFI and/or PG components, whereafter the
lipid components were added sequentially, starting with SPC and followed by GDO.
The final formulations were mixed on a shaking table at 250-300 rpm until clear and
homogenous liquid solutions were obtained. The formulations were finally subjected
to sterile filtration (0.2 um sterile PVDF filter from Millipore) under 2 bar nitrogen

pressure.
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Table 8. Composition (wt%) of octreotide chloride (OCT(Cl)) formulations.

Formulation# OCT(CD SPC GDO EtOH WFI
81 (91) 3.65Y 43.18 43.18 10

82 2.44% 43.78 43.78 10

83 (917) 2.44% 38.78 38.78 10 10
84 1.46” 39.27 39.27 10 10

Corresponding to 30 mg, ?20 mg, and ¥ 12 mg octreotide free base per mL when corrected for

peptide purity and content and formulation density.

Example 9: Manufacturing of formulations containing somatostatin 1-14
acetate (SOM(Ac)) and somatostatin 1-14 hydrochloride (SOM(CI))

Somatostatin (1-14) acetate (SOM(Ac)) and hydrochloride (SOM(Cl)) compositions
according to the invention were prepared with the compositions as indicated in
Table 9. The hydrochloride salt, SOM(CI), was prepared from the acetate salt via an
ion-exchange chromatography process followed by lyophilisation of the peptide
solution by freeze-drying. Complete counter-ion exchange was confirmed by HPLC.
The formulations were prepared by first mixing the lipid components, SPC and
GDO, with the EtOH and PG components, followed by mixing on a shaking table at
250-300 rpm to form homogenous lipid solutions. To the lipid solution, the
respective SOM(Ac) and SOM(CI) drug powders were added in the required
amount. The final formulations were mixed by end-over-end rotation at ambient
room temperature until clear and homogenous liquid solutions were obtained. The
formulations were finally subjected to sterile filtration (0.2 pm sterile PVDF filter

from Millipore) under 2 bar nitrogen pressure.

Table 9. Composition (wt%) of somatostatin 1-14 acetate (SOM(Ac)) and
somatostatin 1-14 hydrochloride (SOM(C1)) formulations.

Formulation# | SOM(Ac) | SOM(CI) SPC GDO EtOH PG
9 - 3.00 43.50 43.50 5 5
11 - 4.00 38.00 38.00 10 10

14 3.00 - 38.50 38.50 10 10
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Example 10: In vivo studies of leuprolide formulations in rats

For general aspects, see Example 5. Dosing of the rats was performed by

subcutaneous injection of formulation 49 and 50, respectively (see Table 6).

Blood Samples for Pharmacokinetics

Blood for pharmacokinetics were collected pre-dose, and lhour, 4 hours, 10 hours, 1
day, 2 days, 3 days, 5 days, 7 days, 14 days and 21 days after dosing. The factual
time points for sampling were calculated as the difference between time for
sampling and time of dosing. A deviation of £10% from the nominal time was

accepted.

Bioanalysis

Analysis of Leuprolide was performed using the (Des-Gly10, D-LEUS6, Pro-
NHE1t9)-LHRH (Leuprolide) high sensitivity EIA kit (S-1174, Bachem/Peninsula
Laboratories) adapted for analysis of LEU in rat EDTA plasma.

Results
Pharmacokinetic (PK) profiles for formulations 49 and 50 are shown in Figure 4.



30.4 45.6 10 12 where EtOH is ethanol, PCis LIPOD S100 soybean
phosphati dyl choline or LIPOD E 80 egg phosphatidyl choline (marked with *)
and GDO iwoghyxwpaB di ol eate having quality (accordi ng POTABRIA®SFIOT | ows:
GDO quality (according to AC) Monogl ycerides Diglycerides Triglycerides
GO 0.5% 95.3% 4. 0% 19)A process for the formation of a pre-fornulation
suitable for the admnistration of asi)épt | de bi oactive agent to a
(preferably mammal i an) subject, said process conprising formng a | ow
viscosity mxture of: a) 20-80 w.% of at |east one diacyl glycerol and/or
a tocopherol ;CbMM8:80 wt. % of at | east one phosphatidyl choline (PC);

1) A pre-formulation comprising a low viscosity mixture of:

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

d) up to 20 wt.% polar solvent

e) at least one peptide active agent;

f) optionally at least one antioxidant;

wherein the ratio of components a:b is in the range 40:60 to 54:46;
wherein the pre-formulation forms, or is capable of forming, at least one liquid

crystalline phase structure upon contact with excess aqueous fluid.

2) A pre-formulation as claimed in claim 1 wherein component a) comprises
glycerol dioleate (GDO).

3) A pre-formulation as claimed in any of claims 1 to 2 wherein component b)

comprises soy PC.

4) A pre-formulation as claimed in any of claims 1 to 3 wherein component c)

comprises ethanol, propanol, isopropanol or mixtures thereof, preferably ethanol.

5) A pre-formulation as claimed in any of claims 1 to 4 wherein component d)
comprises water or propylene glycol or mixtures thereof and preferably comprises at
least 2% water.

6) A pre-formulation as claimed in any of claims 1 to 5 wherein the peptide
active agent comprises at least one somatostatin analogue selected from somatostatin

14, somatostatin 28, octreotide, lanreotide, pasireotide and vapreotide.

7) A pre-formulation as claimed in any of claims 1 to 6 wherein the antioxidant
is ascorbic acid, EDTA or citric acid, preferably EDTA.



c) 5-20 wt. % of at | east one bioconpatible, organic nono-al coholic solvent;
d) up to 20 wt. % pol ar solvent e) at | east one peptide active agent;

Oopt i onal W9 2at2/16648t one anti oxi dant; wherein the rati oPofl/EPeIROS®MTS a: b
is in the range 40:60 to 54:46; and dissolving or dispersing at |east one
pepti de active agent (preferably a sog%tostatin anal ogue) in the | ow
viscosity mxture, or in at |east one”of conponents a), b), c), d) and
optionally f) prior to formng the |ow viscosity mxture. WO

2012/ 160213PCT/ EP2012/ 059917 - 56 - 20) The Frocess as defined in claim19
wherei n the pYe- f ot pif-rmlatippphelgined i laaﬁye elaimul 7 whest Y pised in any

of claims 1 t@rnl@atichloAdnRlc®fragmb@ution seas pa&nmmﬂyg@l yethileAdoxd@s&QAcins % of
at | east one acyl glycerol and/or a tocopherol ) 20-80 wt.% of at | east

one phosphatidyt choline (PC; c) 5-20 w. % of at |east one bioconpati bl e,
or gani ¢ nono-al coholic solvent; d) up to 20 w. % pol ar solvent e) at | east

one. pepti de agti ve, el AGh LOBHN A'yiRaTh, 38, AJh LObARAL o iener ei n the

ratio of co nents IS I n e ranﬁ
present at a level of 30-40% by weight.

10) A pre-formulation as claimed in claims 1 to 9 wherein component b) is

present at a level of 30-40% by weight.

11) A pre-formulation as claimed in claims 1 to 10 wherein component c) is
present at a level of 5-18 wt.%, preferably 8-15 wt.%.

12) A pre-formulation as claimed in claims 1 to 11 wherein component d) is
present at a level of 1.2 to 20 % by weight, preferably 5 to 20 wt.%, more preferably
5-18 wt.%, most preferably 8-15 wt.%.

13) A pre-formulation as claimed in any of claims 1 to 12 wherein the ratio of

components a:b is in the range 45:55 to 54:46.

14) A pre-formulation as claimed in any of claims 1 to 13 wherein the ratio of

components c:d is preferably in the range 40:60 to 70:30.

15) A pre-formulation as claimed in any of claims 1 to 14 wherein the ratio of

components d:f is in the range 1:50 to 1:1500.

16) A pre-formulation as claimed in any of claims 1 to 15 wherein said pre-

formulation has an L, phase structure.

17) A pre-formulation as claimed in any of claims 1 to 16 comprising at least one

formulation selected from those listed in Tables 1-3.

18) A pre-formulation as claimed in any of claims 1 to 17, excluding the

following pre-formulations:
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d)
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espohageal)

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;

b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

d) up to 20 wt.% polar solvent

e) at least one peptide active agent;

f) optionally at least one antioxidant;

wherein the ratio of components a:b is in the range 40:60 to 54:46;
and dissolving or dispersing at least one peptide active agent (preferably a
somatostatin analogue) in the low viscosity mixture, or in at least one of components

a), b), ), d) and optionally f) prior to forming the low viscosity mixture.



formulation as defined in any of clains 1 to 18. 28)A pre-filled

adm ni stration device containing a pre-fornulation as clained in any of
clainms 1 wWO208/16@93A devi ce according to clai m28 wher ePATHERR2@2/059917
pre-fornul ation delivers a dosage in the range of 1 to 10 ng/week. WO
2012/ 160213PCT/ EP2012/ 059917 - 58 - §%)) A kit conprising an adm nistration
device as clained in any of clains 28°to 29. 31) A pre-fornulation as
claimed in any of clainms 1 to 18 for use in a nmethod as clainmed in claim
24. 32) Use of a polar solvent in a |owviscosity m xture conprising: a)
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a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

d) up to 20 wt.% polar solvent

e) at least one peptide active agent;

f) optionally at least one antioxidant;

wherein the ratio of components a:b is in the range 40:60 to 54:46;
in the manufacture of a pre-formulation for use in the sustained administration of

said peptide active agent.

22)  The use as claimed in claim 21 wherein the low viscosity mixture is as

defined in any of claims 1 to 18.

23) A method for the treatment of a human or non-human mammalian subject
comprising administering to said subject a pre-formulation as claimed in any of

claims 1 to 18.

24)  The method of claim 23 for the treatment of a human or non-human
mammalian subject in need thereof to combat at least one condition selected from
acromegaly, cancers, carcinomas, melanomas, tumours expressing at least one
somatostatin receptor, sst(2)-positive tumours, sst(5)-positive tumours, prostate
cancers, gastro-entero-pancreatic neuroendocrine (GEP NE) tumours, carcinoid
tumours, insulinomas, gastrinomas, vasoactive intestinal peptide (VIP) tumours and
glucagonomas, elevated growth hormone (GH), elevated insulin-like growth factor 1
(IGF-1), varicial bleeding (especially espohageal), chemotherapy induced gastro
intestinal problems (such as diarrhea), lymphorrhea, diabetic retinopathy, thyroid

eye disease, obesity, pancreatitis, and related conditions.
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25) A method of cosmetic treatment of a human or non-human mammalian
subject comprising administering to said subject a pre-formulation as claimed in any

of claims 1 to 18.

26)  Useof:

a) 20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
b) 20-80 wt.% of at least one phosphatidyl choline (PC);

c) 5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

d) up to 20 wt.% polar solvent

e) at least one peptide active agent;

f) optionally at least one antioxidant;

wherein the ratio of components a:b is in the range 40:60 to 54:46;

in the manufacture of a low viscosity pre-formulation medicament for use in the in
vivo formation of a depot for treatment of at least one condition selected from
acromegaly, cancers, carcinomas, melanomas, tumours expressing at least one
somatostatin receptor, sst(2)-positive tumours, sst(5)-positive tumours, prostate
cancers, gastro-entero-pancreatic neuroendocrine (GEP NE) tumours, carcinoid
tumours, insulinomas, gastrinomas, vasoactive intestinal peptide (VIP) tumours and
glucagonomas, elevated growth hormone (GH), elevated insulin-like growth factor 1
(IGF-1), varicial bleeding (especially espohageal), chemotherapy induced gastro
intestinal problems (such as diarrhea), lymphorrhea, diabetic retinopathy, thyroid
eye disease, obesity, pancreatitis, and related conditions.

27)  The use according to claim 26 wherein the pre-formulation used is a pre-

formulation as defined in any of claims 1 to 18.

28) A pre-filled administration device containing a pre-formulation as claimed in

any of claims 1 to 18.

29) A device according to claim 28 wherein said pre-formulation delivers a
dosage in the range of 1 to 10 mg/week.
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30) A kit comprising an administration device as claimed in any of claims 28 to

29.

31) A pre-formulation as claimed in any of claims 1 to 18 for use in a method as

claimed in claim 24.

32) Use of a polar solvent in a low viscosity mixture comprising:

a)
b)

c)

¢)
f)

20-80 wt.% of at least one diacyl glycerol and/or a tocopherol;
20-80 wt.% of at least one phosphatidyl choline (PC);

5-20 wt.% of at least one biocompatible, organic mono-alcoholic
solvent;

at least one peptide active agent;

optionally at least one antioxidant;

to reduce the discomfort on injection, decrease the viscosity and/or improve the

release profile, without negatively affecting the release profile.



