3 0 AUG 2004 1 ANAESTHETI C FORMULATI ONS The present invention rel ates to
novel fornulations of Propofol, as well as to their use and gq]tm
manuf acture. Propofol [2,6-bis(1-nethylethyl)phenol; 2,6-diisopropyl phenol]
is an injectable anaesthetic first described as far back as 1956. Early
preparations of Propofol were formulated with pol yet hoxyl ated castor oil.
Anaphyl actoi d reacti ons were observed wth these fornulations, and the
currently favoured formulation is a oil-in-water preparation conprising
soya oil and purified egg phosphatide (marketed as Diprivan by Zeneca).
The fornmulation of Diprivan is as follows: SubstanceAnount Rol e
Propof ol 10. OngActi ve Soya BegaNARdTRRTOTF@RMEIOA TRONKhI n12. OngEnul si fi er
* dycerol 22. 5ngCsnoti ¢ Agent “Sodi um Hydr oxi deq.s. to pH8.5 Waterqg.s. to
|.OM Unfortunately, the presence of lecithin and soya bean oil makes

D privan suitable as a growt.h di um for. mcro-.or so that care
rrugt be exerci sedb$ BTGS%WYFDE‘BHF‘Q?F%HW‘UH] fg}mt*m%%%f)a?%ﬁ% earSt%penl ng
the vial. qu-@/lrr'ué ‘?ﬁbwd%m&aﬂgfa@ﬁ“én oil-in-water enulsion for injection,

and is wde However, strict aseptic techni ques nust be
mai nt ai ned when handl ing D pr| van as the parenteral product contai ns no
antim crobial preservatives, support rapid grao
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emul si on
formulated with polyethoxylated castor oil. Anaphylactoid reactions were observed

with these formulations, and the currently favoured formulation is a oil-in-water
preparation comprising soya oil and purified egg phosphatide (marketed as Diprivan by

Zeneca). The formulation of Diprivan is as follows:

Substance - | Amount Role

Propofol 10.0mg Active

Soya Bean Oil 100.0mg 0il

Egg Lecithin 12.0mg Emulsifier
Glycerol 22 5mg Osmotic Agent
Sodium Hydroxide | g.s. to pH8.5

Water q.s. to 1.0ml

Unfortunately, the presence of lecithin and soya bean o1l makes Diprivan
suitable as a growth medium for micro-organisms, so that care must be exercised to

avoid contamination of the formulation after opening the vial.

Diprivan is formulated as an oil-in-water emulsion for injection, and is widely
available. However, strict aseptic techniques must be maintained when handling
Diprivan, as the parenteral product contains no antimicrobial preservatives, and can
support rapid growth of micro-organisms: Autoclaving is not feasible, and sterilising
filters, which have pore sizes of around 0.2 um, are not able to pass Diprivan emulsion

droplets satisfactorily.




3 0 AUG 2001 2 Diprivan is also associated with pain on injection, and

t here have been many studies to find alternative fornulatior%f[sq1 Hgmgeneral

t hese have focused on the preparation of enulsions, such as B¢ glng
triglycerides, but these have tended to exhibit no particul ar advantage
over Diprivan and suffer fromsimlar prgblens, insofar as they nust be
prepared under strictly aseptic conditions. There have al so been studies to
i nvestigate the possibility of forrmulating Propofol in water using

cycl odextrins. The resulting fornulations show little or no

phar macol ogi cal distinction over Diprivan, and suffer fromthe fact that

t he anount of cl odextrin used nust be large,. as th glublbl ity of
Propofol in the BYTYan AY #lemasseciaigd FathdRam OB HD efiennBIBEIChayF PESRM3PXt 1 i n

or oni bi 11 v et R o Rl Rigns, SPERRAD Blochavt Rgkd ol BPS i 1y

sol ubl e i n patahto6f nulkiéns, sich othBEe s dgﬁ@ﬁuﬁﬁésybﬂl thédei e eerfdeopof ol i n
any preparation, as side ef fects, inclu I ng enbolisns, can occur if free

Propofol i $X|bﬂatsumparltmulahed\bmﬁad oyerRiprivan and $1tffeaﬁr0§hsqﬂ@1app@;blﬁrm MSOfE t er m
"free", as used herein, rel t 0. Propof al ociated with the aqueous
phase of aqsd%‘wt]et%ﬁf’ ‘ﬂ %‘Wﬂg&gﬂ’ﬁfé’f’g ﬁ?nﬁ?ropofol suspended
therein, or the small ampunt that is capable of solubilising in water. It

is for this reason, anongst others, that the inclusion of water-mscible
co- solvents, sdﬁlherahawaiptybmnesngimysctolmvmlgmc ﬂlelpmslhxhéy\oﬁﬁﬁmﬁllﬁbmgol

formul ati ons

d bl t, | |
undesi r abl é’rﬁgafoéa}u&é?e? HEEE Cy o s, HIETTRS s HY BRUGT BBl oand
i ntravasal O+M5%Ealrcﬁ§ﬁ1tc Everli?’lﬁﬁvg? &Hd g@ff@r%cﬁﬂ the L1 B R abdd@nt of

adm ni stratlon rentera orrru tions. Secondly, the use of water-

m sci bl e C%}ﬁlﬂdﬁﬁﬁmgeémﬂst be lalngel as:ﬂrea;shﬁﬂsrgloﬁBrdpofql mthefﬁoaaulahopm‘ ol

wi thin the continuous aqueous a For rrpl e, at rrbl e erat ure,
the sol ubi |depynésnt opﬁésmqi?cuﬂwfgw ﬁ:g%: tcé‘qu /%?%%9 03 1m xed

sol vent sy &S IH]]{e&lQlPﬁ WX R what prohibitive.

At room temperature, Propofol is an oil, and is not readily soluble in water. Care
must be taken to thoroughly distribute Propofol in any preparation, as side effects,
including embolisms, can occur if free Propofol is present in the blood stream. In
relation to Propofol, the term "free”, as used herein, relates to Propofol associated with
the aqueous phase of a formulation, such as microdroplets of Propofol suspended

therein, or the small amount that is capable of solubilising in water.

It is for this reason, amongst others, that the inclusion of water-miscible co-
solvents, such as propylene glycol, within intravenous Propofol formulations, 1s
undesirable. First, in the case of propylene glycol, undesirable medical effects, such as
superficial thrombophlebitis and intravasal haemolytic reactions, have been detected
following the administration of parenteral formulations. Secondly, the use of water-
miscible co-solvents results in increased solubility of free Propofol within the
continuous aqueous phase. For example, at ambient temperature, the solubility of

Propofol in an 84% water/ 16% propylene glycol mixed solvent system is approximately

50% higher than for Propofol in water alone.




50% hi gher than for Propofol in water alone. 3 0 AUG 2004 3 Accordingly,

any co-solvent serving to enhance the aqueous solubility of j@gﬂ@@@% S
undesi rabl e, as Propofol associated with the aqueous phase i ted

wi th undesirable side effects, the | east of which is acute pain on

I njection. WO 00/10531 is an internedi ate docunent, and provides

m crodropl et suspensions which require intense nechanical agitation or
hi gh shear to make. Such suspensions are kinetically unstable and can | ead
to the presence of undesirable, free Propofol. GB-A-1,472,793 discloses the
use of a range. of non-ionic surfactant concentrations together with the

use of an al COhO'Ac%rinsgf, %hggg_ssgg,eﬁps-cﬁ%%@rgnhmeltﬁé)gi(h{gir)hg %cgg@ﬁba(g}ge of

- Propofol concentration ueous systens. A pol oxa , I's
exenpl i fi edprdpatoifiotnddsahbleyasrapofol mgodited pitbskenameots giraspyd @secigbdcol in
order to achieve satisfactory |levels of solubilisation of Propofol. For

t he reasonswithwadesirsbleside ofieds, e lsast BF which s afalepHIB OB eSlddbei at ed wi t h

i ncreased | evels of free Propofol and conconmitant pain on injection. In
addition, this fornul ati on cannot be sterilised by autoclaving.

Furthernore, thevegemploshl edad pditeaiateideinpempindsprobides tdcrodioplerl d di | ution
with an appropriate solvent at roomtenperature. This would yield
undesi r abl estispessiomrwhiok a¢quine iptehscompdnicalgiaiomgrehigh shear &xMmgkesSwdy t ai n
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on pol yoxyephyl.gie (PEOQ / pol yoxypropyl ene (PPO are described therein as
havi ng very w sol ubil'ising properties and as being unsuitable for the
preparation of solubilisates. EP-A-796,616 discloses nicrodroplet systens

i eh are, eose ol by S 002, oL RS Ol L St P =
concentrations together with the use of an alcohol or glycol based co-solvent to
solubilise a range of Propofol concentrations in aqueous systems. A poloxamer, F68, is
exemplified, the formulation requiring the presence of propylene glycol in order to
achieve satisfactory levels of solubilisation of Propofol. For the reasons given above,
water-miscible co-solvents are associated with increased levels of free Propofol and
concomitant pain on injection. In addition, this formulation cannot be sterilised by
autoclaving. Furthermore, the exemplified formulation is not stable to ten fold dilution

with an appropriate solvent at room temperature. This would yield undesirable free

Propofol on injection.

US-A-5,576,012 discloses certain new polymers used to bring compounds, such
as Propofol, into solution. These polymers are not poloxamers and, furthermore, block
polymers based on polyoxyethylene (PEO) / polyoxypropylene (PPO) are described
therein as having very low solubilising properties and as being unsuitable for the

preparation of solubilisates.

EP-A-796,616 discloses microdroplet systems which are essenttally emulsions of

Propofol in water, the droplets of Propofol being stabilised by the surfactant molecules

at the interface between the microdroplets and the water. In this structure, the




at the interface between the mcrodroplets and the water. In this
structure, the 3 0 AUG 2904 4 hydrophobic portion of the sur%gg@ggm
associates with the Propofol, while the hydrophilic portion étes

wi th the aqueous phase, thereby stabilising the droplet. This system is
associated wth relatively high | evels of; free Propofol. Pol oxaners, which
are al so known as Pluronics (US) and Lutrols (Europe), have been used for
the solubilisation of drugs in the past. The drugs on which the pol oxamers
were tested either were difficult to adnm nister by normal neans, omﬁng to

t hei r i nsohydiopholicipartica efithe @M&M@@O@@T%Wﬂdbg}éﬁmfobwhﬂg theph ydsehylic

toxicity, for. l.e. P ' | . - £ OXi I '
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properties ndi vi dual “poloxaners vary = substantially. The
phar maceuti cal acceptability of various pol oxaners is well established,

wi th P407 and P188, in particul ar, being approved for rent eral
- adni ni stration. Prierseravdishhais aFodBoRRsRs lwwnxca?Héi ?ﬁ‘fgﬁ‘é‘ﬁghsﬁ‘érﬁé%%‘@
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manner, unkgiXatetd werRUed\Either SRfe difficlilStolidininistee bynorhilaseantewing éo of
ultrasound in surgical techniques is not only expensive, but wundesirable.

Kabanov, etheit insolubdily imwaist, aoonedes)th b tReplsaswvingso theggoxicityfor gxzmple.
di scl ose a self-assenbling supramacronol ecul ar conpl ex conprising drug,
pol oxamer and antibodies to try to target the drug contained within the

thus-formed complofikambead, € kbrmtdal, ﬁr@%oﬂit@ﬂi'c:ggﬁ’nbéﬁd shefERATsahidnge polyidbodi es i s
not practical for a general anaesthetic. poport, N., [Colloids and

Sur f aces BoByethylene-Pavgyprapydee)a-oxyethyl@e) triblodk eppobianers.] Theiggelubiem
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substantially. The pharmaceutical acceptability of various poloxamers is well -
established, with P407 and P188, in particular, being approved for parenteral
administration.

There have been problems with targeting and dispensing drugs using
poloxamers. Munshi, ef al., [Cancer Letters, 118 (1997), 13-19] found that it was not
possible for the drug to act in a normal manner, unless ultrasound was used to disrupt
the micelles. The use of ultrasound in surgical techniques is not only expensive, but

undesirable.

Kabanov, et al., [Journal of Controlled Release, 22 (1992), 141-158] disclose a
self-assembling supramacromolecular complex comprising drug, poloxamer and
antibodies to try to target the drug contained within the thus-formed complex. Targeting

the micelles by incorporating antibodies is not practical for a general anaesthetic.

Rapoport, N., [Colloids and Surfaces B-Biointerfaces (1999) vol. 16, no. 1-4, 93-

111] addresses Pluronic micelles as drug carriers. In particular, it notes that Pluronic

micelles must be stabilised, and rules out the possibility of direct radical cross-linking of




m cell es nust be stabilised, and rules out the possibility of direct

radi cal cross-linking of 5 mcelle cores, as this conprom ses drug | oadi ng
capacity. A second route involves adding a small concentration of
~vegetable oil into dilute Pluronic solutions which, apparently, decreased
m-cel | e degradation on dilution. Introduction of any extraneous agents is
undesirable in an anaesthetic fornulatiof, The preferred route was to

pol ynmeri se a tenperature-responsive 5 LCST hydrogel in the core of the
Pluronic mcelles. Accordingly, there is a need for a formul ati on of
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formul ation P t |
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and P188, then, relative to gq Pr opot these are not presen
amount's of DgVeEHan gt F’é%‘ﬁ%‘&f‘i”% eymn'fmdaagﬁwﬁle clagy @ft@pwiwﬁﬁefat i on the word

“conprise", or vam b@stﬂoanswmmﬁ%eenc@mrmeﬁcaw prepa@ﬂﬂﬁd'd)fsdfﬂa@:lvc pmokémé@e
I nte

under st ood tQ i ncI j.on of a stated eIe

group of el e“fﬁ?ﬁ’t@ng F WP%%L: saﬁ é%"smnﬁﬂ{mﬁ%ls e fﬁ‘ihlﬁ?péﬁ 8‘?5 ”éﬁ ‘iﬂ’ﬁ"er
el enent , 1i5nt@gamswwstffeplsford’rr0}gf0éup of elements, integers or steps, 25 It
is a partlcul ar aBREGYE iRl ArliCasPol TRAL isl JRAGINY ANaghbRL pRBkrATOMR oFo1Of

wherein the Propofol is solubilised in a synergistic mix of poloxamers, the poloxamers being in

a ratio to gach other of from 1:1 10 8 12 wiw
provided that, when the poloxamers are P407 and P88, thcn relative to lg Propofol,
20" these are not present in amounts of 2g and 3¢ respectively.

Throughout this specification the word "comprise”, or variations such as "comprises” or
"comprising"; will be understood to imply the inclusion of a stated element, integer or step, or
group of elements, integers or steps, but not the exclusion of any other element, integer or step,
or group of clcmcnfs, integers or steps, _

25 It is = particular advantage of the pfcscﬁt invention that small amounts of
pharmaceutically adceptab]e compounds can be used to selubilise Propofol in amounts greater
than previously practicable. Thus, in'preferred embodiments, water forms the major part of the
formulation, by far. Further, such preparzations have virtually no free Propofol to cause pain on
injection. What is more, the formulations of the present invention do not appear to

30 substantielly de-micellise, even at infinite dilutions, 8 property which is particxﬂarly valuable
for injectibles, which are effectively infinitely diluted in the blood stream. .
‘Poloxamers are surfactants, and surfactants are amphiphilic substances. In other words,

they comprise both hydrophilic and hydrophobic regions, and are commonly




pharmaceutically acceptabl e conpounds can be used to solubilise Propofo] in
anounts greater than previously practicable. Thus, in preferred

embodi nents, water forms the major part of the fornulation, zigy a0
Further, such preparations have virtually no free Propofol to cause pain on
injection. What is nore, the fornul ations6 of the present invention -do not
appear to 30 substantially de-mcellise, even at infinite dilutions, a
property which is particularly valuable for injectibles, which are
effectively infinitely diluted in the blood stream Pol oxaners are

sur f act ant sysednd sslubflaetfatnt subataecaaiphiaphi Kbovs abslimoeesntrdtione tieatenor ds,
they conprise both hydrophilic¢c and hydrophobi c regions, and are comonly 3
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are effectively envel ope In water, w have the nore hydrophobic
portion of the nolecule generally formng the inside of the envel ope.

These mcelles can readily jnteract with other substances .gnd, I.f the
substance is an %Plff?(’ta?td?lcéh%ﬁ?ﬁ? Teqtyygly @H@OE%@a%’ﬁmﬁﬁﬁmﬂB‘aﬁher"é‘Frﬁ
i nternalise eI . m fos it th B Eaﬁgg Ll a, thereby
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reasons noted above. Accordingly, using a surfactant systemto _sol ubilise
Propof ol | nfoaﬁxaqnboﬁ@nﬁh%ﬁ#%p%mmnar%%%é%%%dﬁhﬂan phesasslieAT

unacceptabl e ri ] L ): I i.ahl | t
| ower (I[:)onceﬁtthfﬂz-avfilg‘%)irﬂlosﬁ,éM %Js]%sgg%&% %fﬂge? éba{grﬁe?irl]ﬁqg S@?’Pﬂftsl nt,ﬁe glg)é gggf\/\ggﬁcg be
encountered on injection.

It is undesirable for Propofol to be released as the free oil into the bloodstream,
for the reasons noted above. Accordingly, using a surfactant system to solubilise
Propofol in an agueous preparation would be expected to present an unacceptable nsk,
with any surfactant micelles liable to disperse at lower concentrations, especially at

infinite dilution, such as would be encountered on injection.

Instead, however, it has been discovered that Propofol actually encourages
micelle formation of the poloxamers in water, at temperatures and concentrations lower
than would otherwise be expected, and that, once the micelles contain Propofol, they
remain stable at infinite dilution. Although not essential to the present invention, it is
believed that Propofol is internalised within the micelle and serves to dramatically
enhance the stability of the micelle. Furthermore, in vivo tests (see in vivo Test
Example below) have demonstrated that the aqueous Propofol preparations of the

invention are at least as effective as Diprivan, and that they show none of the side

effects that would be noted if the micelles disaggregated on dilution in the bloodstream.




I nstead, however, it has been discovered that Propofol actually encourages
mcelle formati on of the pol oxaners in water, at tenperatures and
concentrations lower than woul d otherwi se be expected, and th&dlsdike t he
m celles contain Propofol, they renmain stable at infinite dilution.

Al though not essential to the present inwention, it is believed that
Propofol is internalised within the mcelle and serves to dramatically
enhance the stability of the mcelle. Furthernore, in vivo tests (see in
vivo Test Exanple below) have denonstrated that the aqueous Propof ol
preparations of Thenatirewdrihé pelogareeras noteeassmtiaktoghe presany envgstion pithopgh, and

that they show none of the side. effects.that, waul d. be noted if th
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nature of the amer 1S gl essential to the present invention although,
especially wae’gé%ggﬂ?%?n%f’at%on Is intended for admnistration to a human,

It should be pharnmaceutically acceptable. Despite the findings in the art,

it has surprisingly been found that Propofol, alone,_ is, not_onl
sufficient to stipipitedhe fpdingsindhe attrit hsumrsiogly heenfpypd %P@Wﬁ"lﬂo
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salt, such as Sedbaiaral) Y préfared By sidelé idllePminhe aRRREpphatibayvael i ttle, or
no, effect. Thus, "theré is no problemw th incorporating suitable

subst ances thermahyuemicaily sRibdpehdreafidy farmat i on suitable for injection. In
particular, it is preferred that the Propofol fornulation of the invention
shoul d be isotonic with the blood, so as not to cause any haenolysis, for

exanpl e. Poloxamers are generally unreactive and non-responsive to any other additives to

the system, such as BSA (Bovine Serum Albumin) or salt, such as sodium chlonde. In
addition, pH appears to have little, or no, effect. Thus, there is no problem with
incorporating suitable substances to render the Propofol formulation suitable for
injection. In particular, it is preferred that the Propofol formulation of the invention

should be isotonic with the blood, so as not to cause any haemolysis, for example.

Poloxamers vary greatly in their constituent make up, and are generally
characterised by the ratio of ethylene oxide units to propylene oxide units, and the
molecular weight of the propylene oxide block. Within the general range of poloxamers
available, it has generally been found that those having an average molecular weight of
propylene oxide of greater than about 1500 D and an average percent ethylene oxide of
greater than about 30% w/w are suitable. More preferably, the PPO portion 15 at least
2000 D while the EQ portion is at least 40% w/w. However, where mixtures of

poloxamers are employed, this general rule does not apply.

‘Where preparations of the present invention comprise a single poloxamer, then

these preferably contain at least 0.8% w/w Propofol, with formulations containing




Pol oxamers vary greatly in their constituent make up, and are generally
characterised by the ratio of ethylene oxide units to propyl ene oxide
units, and the ol ecul ar wei ght of the propyl ene oxide bl ock3 0VLERIlA t he
general range of poloxanmers available, it has generally been found that
those having an average nol ecul ar wei ght @f propylene oxide of greater

t han about 1500 D and an average percent ethylene oxide of greater than
about 30% w w are suitable. Mre preferably, the PPO portion is at |east
2000 D while the EO portion is at_|east 40% w w. However, where m xtures of
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this is thoggbllefitauptake, but also has yet to be approved.

Advantageously, combinations of poloxamers are employed in the present
invention. Surprisingly, it has been found that such combinations are synergistic, where
the PPO blocks have different sizes. Without being bound by theory, this is thought to

be because of the formation of mixed micelles.

As noted above, poloxamers comprise PPO units and EQ units. The PPO units
are generally hydrophobic, and form the central portion of any micelle. In micelles with
only one poloxamer, PPO blocks align with each other, while EO blocks also align with
each other on the outside, to form a thermodynamically stable system. In a mixed
micelle, with poloxamers of differing PPQ length, when the PPO blocks of different
poloxamers align, either  "hole" is left in the micellar interior, or part of the EO block
of the shorter poloxamer must align with the PPO of the larger molecule. This is not

thermodynamically stable and, with poloxamers that are substantially different, happens
virtually not at all.
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Finally, i Npicelles are thermodynamically stable, so that they will not disaggregate on storage and,

if heated to disruption, will simply reform on cooling. Fourth, synergistically formed,
mixed micelles effectively actively trap Propofol, so that even less free Propofol is
available in aqueous solution, thereby further reducing pain on mnj ection. Finally, in
synergistic mixtures, less poloxamer is required to solubilise 1% Propofol or,

concomitantly, the same amount ensures that substantially all free Propofol is mopped

up.

For example, the poloxamer known as P407 (also known as F127) has
synergistic properties with P188 (also known as F68), such that the maximum
concentration of Propofol able to be solubilised in a 10% w/v aqueous solution of
poloxamer is at its greatest when the ratio of P407 to P188 is about 7 : 3 by weight:
This is particularly surprising, given that a 10% w/fv solution of P188 in water can only
support a maximum Propofol concentration of about 0.8%, and a 10% wi/v solution of

P407 can support a maximum concentration of Propofol of about 1.7%, whereas the

7 + 3 ratio of the two poloxamers can support a maximum concentration of Propofol of

about 3.5 - 3.8%.
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pol oxanmers appear to be of .different weights, although it is. readily
determ ned by one skilled in the art as to which conbinations of
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di fference between two pol oxaners, o o )
combinations of poloxamers are synergistic. Even a combination of P108 and P188 is
synergistic, although P108 solubilises less than 0.1% Propofol, on its own (10% P108 in

water), and may be used advantageously with P188, for example.

It appears that P401 has too little EQ, and is not particularly useful in the present

invention, as its lack of solubility in water is not significantly overcome by Propofol.

In general, provided that there is a difference between two poloxamers,
particularly between the PPO portions, then a synergistic mixture will form. For
example, a mix of P237 and P234, or a mix of P188 and P184, is not synergistic, but
other mixes, such as: P407 with P338, P234, P237, P188 or P108; P338 with P234,
P237, P188 or P108; P234 with P188 or'P108; or P237 with P188 or P108 are all useful.

Any synergistic ratio is acceptable and useful. In general, a ratio of from about
1:1to about 8 : 2 w/w is useful, with 1 : 1 to 7 : 3 being preferred.

It will be appreciated that the present invention further provides a method for the

anaesthesia of a mammalian, preferably human, patient by the administration of an

effective amount of a preparation of the present invention thereto.
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micelles and the formulation in general, to the extent that re-mixing of the formulation
may be required after antoclaving. This generally poses no particular problem because
the formulations of the present invention are thermodynamically stable and, therefore,
the constituents readily return to the favoured state of the formulation, although it can be
inconvenient. It should also be noted that autoclaving may not be suitable if other
constituents are present in the sterile formulation and which may be adversely affected

by elevated temperatures.

Preparation of formulations of the present invention is generally straightforward.
Although the constituents of the formulations can be added m any sequence, as desired,
it will be appreciated that Propofol is virtually insoluble in water, so that the generally
commercially des'irabie method of mixing is to prepare a poloxamer solution in water,

followed by the addition of Propofol.

P407 is readily soluble in water, but heating of the water and the poloxamer,
whilst mixing, can generally increase the speed of micelle formation. In addition, some

poloxamers require increased temperatures in order to satisfactorily micellise in water.

In general, concentrations of poloxamer of about 10% w/v are useful in the present
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The hydrodynamic size of the micelles containing Propofol does not appear to be
dependent on the nature of the mixing process involved. Gentle roller mixing achieves
solubilisation of the Propofol slightly more slowly than high shear mixing, but high
shear mixing tends to result in foaming, and the resulting head needs to be allowed to

settle before the solution can be used.

Diprivan has a Propofol concentration of about 1% w/v, and this appears to work
well. Concenirations of Propefol in the formulations of the present invention are
preferably formulated to contain an amount of Propofol to be about the equivalent of the
Diprivan formulation, and it has been established that formulations of the present
invention containing 1% Propofol have similar pharmacological properties to Diprivan.
Lower concentrations of Propofol require the administration of concomitantly greater
volurnes of the formulation of the invention, while higher concentrations need to be

handled with greater care. Thus, Propofol concentrations in the range of about 0.5 to

about 2% are generally preferred, with about 1% being most preferred.
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Apart from the desirability of rendcriné the formulation isotonic with blood, 1t is
- generally preferred to minimise the number of other ingredients and to ensure that any
formulation passed on to the patient is sterile. Given that the formulation can be
sterilised after preparation and that simple preparations of the invention do not readily
support growth of micro-organisms, then this is not a problem. Nevertheless, if it is
desired to incorporate sterilising agents, stabilising agents, or bacteriostats, for example,
then this can be done, and prior art formulations of Propofol have included sodium
metabisulphite and EDTA (ethylene diamine tetraacetic acid), which may be

incorporated in the formulations of the present invention, if desired.

It will be readily appreciated by those skilled in the art how to administer
formulations of the present invention o a human or animal. Less Propofol is generally
required with increasing age but, in general, there appears to be no particular effect of
sex or body mass on the overall requirement of Propofol, and that amounts of Propofol

in the region of 1.5 mg/kg to about 2.5 mg/kg 1s generally sufficient for the induction of

general anaesthesia, whilst long term infusion for anaesthesia requires a dose of about
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sedation. The formul ati ons of the present invention are generally intended
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containers appropriate to main necessary, the

cont ai ner s noaprdferred;tand liawetcgenenatsicaeemenpr i or to use, although this is
not preferred, and is not generally convenient. The fornul ations of the
present invention nay al so be provided as concentrates, although high

concentrations ofy,SthfACkRAL 8 NePré@GnddtionRly RECHEpFRMNG cohdbntrBRs case
although high concentrations of surfactants are generally not preferred and, in the case
of certain poloxamers, can lead to gelation which is undesirable. Accordingly, it1s
generally preferred that the formulations of the present invention are provided in a form
suitable for direct injection. In such a capacity, any ampoule (for example) containing
the formulation of the inventicn may, as appropriate, be used directly in a suitably

adapted syringe to administer the formulation.

More generally, the ampoule, or other container, may be pierceable, or bave a
removable seal or cap, such that a syringe may be used to extract the solution, or the
solution may be pourable directly into a syringe, or other apparatus for dosing the

patient.

In the accompanying figures:
Figure 1 shows the effect of sequential dilution on the aqueous hydrodynamic sizes of

the micelles in an initially 10% w/v aqueous P407 solution containing either no or

- 1.0% w/v solubilised Propoiol; -
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volume and water used is sterile, deionised water.

EXAMPLE 1

Preparation of Samples

Poloxamer Stock Solutions (500 mi):

10 % w /v poloxamer solutions were prepared by adding 50 g of poloxamer, or
poloxamer mix, to 350 mi of distilled water. This was then mixed using an overhead
stirrer until completely dissolved. This solution was then made up to 500 ml with

distilled water.

Propofol Formulations (20 mi): _

1% w/w Propofol formulations were prepared by adding 0.2 g of Propofol to
20 ml of a stock solution, as prepared above. The solutions were then placed on a roller
mixer to mix untif all the Propofol had been solubilised (determined by visual
evaluation), usually overnight, or for a sufficiently long period of time, sometimes up to
72 hours. Unless otherwise indicated, this was the method employed in all subsequent

Examples for mixing in Propofol.
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formulations. It was found that optically clear solutions containing 1% w/v Propofol in

-10% w/v P407 could be prepared by either simple roller mixing or high shear mixing.
The hydrodynamic size of the poloxamer micelles was assessed using the Oros, Dyna-
pro 801 Dynamic Light Scattering/Molecular Sizing Instrument, and the results are

shown in Table 1 below.

Table1
High Shear vs. Roller Mixing
Mixing P407 Conc. | Propofol Conc. | Temperature | Hydrodynamic
Method (% wiv) (% w/v) - ) Radius (nm)
High Shear 10 1.0 22 10
Roller 10 1.0 22 11

Solubilisation of Propofol into agueocus poloxamer solution occurs
spontaneously upon gentle agitation. The fact that stable homogeneous systems can be
prepared using such gentle agitation is indicative that the incorporation of Propofol into
the aqueous system is through a mechanism of sotubilisation into poloxamer micelles
rather than through any emulsification mechanism. Micellar solubilisation, such as the
incorporation of Propofol into P407 micelles, results in a thermodynamically stable

system. It is energetically favourable for this type of system to form so only gentle

agitation 1s required to facilitate adequate contact between the solubilising vehicle and
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EXAMPLE 3

Maximum Propofol Concentrations in Poloxamer Solutions

In order to determine the maximum additive concentration (MAC) of Propofol in
surfactant systems, the appropriate amount of Propofol was added to 30 m! of the stock
solution and mixed as described in Example 1 until Propofol was solubilised, or until it
was apparent that that amount of Propofol could not be solubilised. Ten ml aliquots
were taken from samples in which Propofol had been completely solubilised, for
particle size analysis. The concentration of Propofol in the remaining solution was
increased by adding the appropriate amount of Propofo] and mixing as above. This
process was repeated for each poloxamer / surfactant solution unti] the maximum

additive concentration (MAC) of Propofol was determined.

Table 2 below shows the results for the determination of the maximum additive

concentration (MAC) for Propofol in the poloxamer solutions studied.

Table 2
MAC for Propofol in a2 Number of Poloxamer solutions at 10% w/v at_25°C.

Poloxamer | Composition % wiw PPO | % w/w PEO | MAC*
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*MAC: the lowest figure represents the highest amount of Propofol deemed to

<3

D

be fully solubilised i.e. optically clear; the higher figure represents the lowest
concentration of Propofol deemed not to be fully solubilised

There appears to be no obvious correlation between poloxamer structure in terms
of %PO and PPO block length, and MAC. Studies of 5% w/v poloxamer solutions have
shown that P124 and P188 do not micellise until 40°C and 57°C respectively and, so,
are not present as micelles in aqueous solution at room temperature. However, the
above results indicate that the presence of Propofol in P188 systems induces micelle
formation at room temperature. Similarly, where P237 at 5% w/v has been shown to
micellise at around 34°C, the presence of Propofol appears to induce micellisation at

room temperature, hence enabling it to solubilise large amounts of Propofol.

Table 2a shows the results of a separate set of experiments (MAC of Propofol in

10% w/w aqueous solutions of various poloxamers with simple roller mixing at room

temperature).
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P108<0. 1 F234 50
P401 0.1
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The nomenclature used for the "P" poloxamers in this Example, and generally
herein, is such that the first two figures, when multiplied by 100, represent the average
molecular weight of the PPO block, whilst the last figure, when multiplied by 10,
represents the ethylene oxide content (% w/w) of the poloxamer. Thus, for P407, the
averagé molecular weight of the PPO block is 4000 Daltons with a 70% w/w/ ethylene

oxide content.

It can be seen that, with a PPO of less than 2000 D, or an EO of less than 40%,
then a 10% w/w aqueous solution of the poloxamer essentially becomes incapable of

supporting a solution of 1% Propofol.

EXAMPLE 4
Solubility of Propofol in Water

Analyses were performed using the Perkin Elmer Lambda 5 UV/Vis
Spectrophotometer.
Two sets of standards were prepared by serial dilution of:

1. 10% poloxamer P407/1% Propofo] solution in water.
2. 1% Propofol solution in ethanol (EtOH).
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a saturated aqu ut'i on as approxi nat
estimate the concentration of Propofol in a saturated aqueous solution as approximately

1x10°M.

EXAMPLE 5

Effect of Propofol on the Micellisation / Demicellisation Behaviour of

Poloxamers

Accompanying Figure 1 shows the effect of sequential dilution on the agueous
hydrodynamic sizes of the micelles in an initially 10% w/v aqueous P407 solution
containing erther no or 1.0% w/v solubilised Propofol. The results indicate that micelles
are present m the Propofol system at concentrations beneath which P407 would only
usually exist as unimers. The presence of micelles was supported by visual evaluation
of the samples. Any Propofol present in these systems remained solubilised, as none
was observed on the surface of the samples, which would be expected if micellar
disaggregation had occurred. This suggests that Propofol is acting as a preferential
solvent for the PPO segments, thereby precluding micellar disaggregation. An affinity
between PPO and Propofol is likely to make demicellisation thermodynamically less
favourable. As noted above, the presence of Propofol in P237 and P188 systems

induces micellisation at room temperature, whereas simple, 5.0% w/v aqueous solutions

of P237 and P188 do not micellise unti} 34°C and 57°C respectively.
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Behavi our of Pol oxamers Acconpanying Figure 1 shows the effect of
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w v solubilised Propofol. The results indilcate that mcelles are present
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i nfl uences of pH and, added el ectrolyte (NaCl) on the hydrodynam c radii of
P407 ni cel | €089 v IFFPEREYEY) contai ning 1% sol ubi I'i sed Propofol are
shown in Figures 2 and 3, respectively. It can be seen that the
hydrodynam c radius of the mcelles in the systemis not affected by the
presence of salt Ip¢antbe sebddge theihydfaynuhatradins pfihe ascdlles vh e systgmannot
radii (13-15 nn) are still within the normal size ran of th jcelles in
the system affscted by thipresenee absadir by chapgrs fe fewlasiopp 28 thq Ty degdygamgyct pH

and ionic Strﬁcﬁf"(ngl SCﬁ}H) B8 still within the normal size range of the micelles in the system, ca.

14 nm. The essential independence of micelle size with pH and ionic strength can be

taken as a reflection of the non-ionic nature of both poloxamer and Propofol molecules.

b) In order to provide a preliminary assessment of the physical stability of
poloxamer formulations of the present invention upon intravenous injection, the effect
of the addition of the globular protein bovine serum albumin (BSA) on the
hydrodynamic radii of a 10% P407, 1% Propofol formulation was investigated. The
results are shown in Figure 4.

Figure 4 indicates that the hydrodynamic radii of the Propofol-containing

micelles were essentially independent of the addition of BSA, which suggests that there

is no strong interaction between the protein and the poloxamer micelles.

- EXAMPLE 7.

Mixed Poloxamer Systems
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Propofol nolecules. b) In order to provide a prelimnary assesi@rgm 7@ t he
physi cal stability of poloxaner fornulations of the present i f upon
i ntravenous injection, the effect of the addition of the gl obular protein
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Pro ABPropofo'lrata AB-Propofolrata MAC ' MAC P338P188P407. P' 188

1002. 22.21001.71.7 732.21.8733.51.4 371.81.2372.751.1 0100.80§ﬁ2%&g 30.8
0234' P2370401- ' P237 100221001.71.7 731.72.4733.22 371.92. 8373 AUl

0103. 23.20103. 23.2 P.188P401 ,.:108 ° 1000.80.8100<0. 1<0.1

73<0. 80. 773<0. 1<0. 1 37< 0.80.637< 0. 1< 054 010<0. 5<0.5010<0. 1<0.1 P401
:3_407. P~ 8P 188 100<0. 1<0. 1100<0. 1<0.1 73< 0.10.5730.40.2 37< 0.11.23710.6
0101. 71. 70100. 80. 8 P188237 1000.80.8 7321.5

Table 3
PoloxamerPoloxamer] MAC | Pro [PoloxamerPoloxamer] MAC | Pro
-~ A | B |Propofol |rata}| A | . B-: |Propofol| rata
P33s  p188 ~ |~ - [ |pao7  P188 . | .
10 0 2.2 2.2 10 0 1.7 1.7
7 3 2.2 1.8 7 3 3.5 1.4
3 7 1.8 1.2 3 7 2.75 1.1
0 10 0.8 0.8 0 10 0.8 0.8
P234 . P237. 4. ... P40y - P37 | . - |
10 0 2 2 10 0 1.7 1.7
7 3 1.7 2.4 7 3 3.2 2
3 7 1.9 2.8 3 7 3.2 2.5
0 10 3.2 321 0 10 3.2 3.2
P188. . P184 . | G i Y S P401 P08 ) o
10 0 0.8 0.8 10 0 <0.1 < 0.1
7 3 <{0.8 0.7 7 3 <0.1 <0.1
3 7 <0.8 0.6 3 7 < 0.1 < 0.1
0 10 <0.5 <0.b 0 10 <0.1 < 0.1
10 0 < 0.1 <0.1 10 0 < 0.1 <0.1
7 3 < 0.1 0.5 -7 3 0.4 0.2
3 7 < 0.1 1.2 3 7 1 0.6
0 10 1.7 1.7 0 10 0.8 0.8
PAB8 . . - [P237 o fi T R e e T :
10 0 0.8 0.8
7 3 2 1.5
3 7 2 2.5
0 10 3.2 3.2

Synergy is established when the experimentally determined MAC for the mixed
systems is greater than the value calculated from the pro rata addition of the
solubilisation capacity of each of the Poloxamer components individually. These pro

rata values are included in the table for comparison.

Example calculation : P407 / P188 mixtures

"MAC 10% P 407=1.7% MAC 10% P 188=10.8%




3722.5 0103.23.2 Synergy is established when the experinentally geternined
MAC for the m xed systens is greater than the val ue cal cul at ed? € Admltihe
pro rata addition of the solubilisation capacity of each of the Pol oxaner
conponents individually. These pro rata values are included in the table
for comparison. Exanple calculation : P4Qz/P188 m xtures MAC 10% P 407 =

1. 7% MAC 109%°] 88=0.8%3 0 A U G 2004 24 Pro rata MAC for 7% P 407 /| 3% P
188 = (0.7 x 1.7) + (0.3 x 0.8) =1.19+0.24 = 1.4 % Simlarly for 3 % P407
| 7% P 188, Pro rata MAC = 1.1 % Accordingly, synergy in the above Table 3

I s denonstrated by the m xtures: P 407/ P188; P407/P237; P338/P188 and

P188/ P108. Jhe dissim.| aki Ly, N -t RPO bl oc I ths of the mxtures is
notabl 6. THERTFATAG oA "7()'7353};/? 8558 I~ P@Sﬁ?‘q%d’l & ’bﬂ&g; and P 401 /
P108 displayed no evidence of synergy. The jsjiguig$ag PPO bl ock | engths of

the mxtures is notable, except for P401/P108. In this case, P40l is
essentially insoluble in water at roomtenpdriature, and this does not
appear to be counteracted by P 108. IN VIVO TEST EXAMPLE A study was
performed to conpare the anaesthetic effects of a Propofol fornulation of
the | nventi afpichyol 56, APTEIAiPdey Ryl Rl e i van emul i on, by
assessing sleeping tine after intravenous adninistration to nale Wstar
rats. Both fornulations contained | % Propofol. The test fornulation was
an aqueous preparation _of 0.9% saline containing 10@6Poloxanen (8% P407/ 2%

Pl 88) and 1 % PAepIaBIEIYMEYReZY in the above Table 3 is demonstrated by the mixtures: P
407/P188; P407/P237; P338/P188 and P188/P108. The dissimilarity in the PPO block

lengths of the mixtures 1s notable.

The mixtures: P234 /P237; P188/P184; P401 / P407; and P 401 / P108
displayed no evidence of synergy. The similar PPO block lengths of the mixtures is
notable, except for P401/P108. In this case, P40] is essentially insoluble in water at

room temperature, and this does not appear to be counteracted by P108.

INVIVO TEST EXAMPLE

A study was performed to compare the anaesthetic effects of a Propofol
formulation of the invention with the commercially available Diprivan emulsion, by
assessing sleeping time after intravenous administration to male Wistar rats. Both
formulations contained 1% Propofol. The test formulation was an aqueous preparation
of 0.9% saline containing 10% poloxamer (8% P407/2% P188) and 1% Propofol which,
after mixing, was passed through a 0.2 um filter for sterilisation. Fresh 20 ml vials of

Diprivan were used for the comparison.

The test formulation and Diprivan emulsion were administered by a single

intravenous injection at doses of 10, 15 and 20 mg/kg at a rate of 1 ml/kg/10 seconds.

The onset of sleep and duration of sleeping time of each rat were recorded. One minute




after m xing, was passed through a 0.2 pmfilter for sterilisation. Fresh
20 nl vials of Diprivan were used for the conparison. The tes® Ufidiirtiliati on
and Di privan enul sion were adm nistered by a single intravenous injection
at doses of 10, 15 and 20 ng/ kg at a rate of 1 nm|kg/10 seconds. The onset
of sleep and duration of sleeping tinme ofs;each rat were recorded. One
mnute 3 0 AUG 2004 25 after the conpletion of dosing, the respiratory rate
was neasured over a 20-second period. The intervals between righting and
wal ki ng and righting and co-ordination (normal gait) were also recorded.
EXPERI MENT AlifteT e cosspletion efidosingoticappipi gy raja W2 PsPSr sho VR Ae VAP st er ed

i ntravenously. vi a tail vein at .a rat : : 8¢aNgd8mat e
_treatment M@BS%W%V€EG qe@emﬁﬁﬁﬁa@g&%@{ %@{%1\%53?1 & oupl nt ravenous
t reat ment D;@gﬂé ah?%c}e-rﬁ% reb@ideal ationl0 2Test fornul ati onl5 3Test
formul atio i privanlO 5D privanl5 6D privan20 I medi ately after

intravenous admi nistration, the rats were placed in a constant tenperature
envi ronnment (approxi mately.32C). The tinme to onset of sleep (loss of

righting reflex) _and th ration of the sleeping tine of each rat (as

i ndi cated by th@@mﬁiﬁf or the reappearance of the righting reflex)
were recorded. One mnute after loss of righting reflex, the respiratory
rate was recorded over a 20-second period. The

The test formulation and Diprivan emulsion were administered intravenously via

a tail vein at a rate of 1 mi/kg/10 seconds.

The treatment groups employed for the study were as follows:

Group Intravenous treatment Dose
(mg/ke)
1 Test formulation 10
2 Test formulation 15
3 Test formulation 20
4 Diprivan 10
5 Diprivan 15
6 Diprivan 20

Immediately after intravenous administration, the rats were placed in a constant
temperature environment (approximately 32°C). The time to onset of sleep (loss of
righting reflex) and the duration of the sleeping time of each rat (as indicated by the
time taken for the reappearance of the righting reflex) were recorded. One minute after
loss of n'ghﬁng- reflex, the respiratory rate was recorded over a 20-second period. The

intervals between righting and walking and between righting and co-ordination (normal

gait) were also recorded.




I nterval s between righting and wal ki ng and between righting and
co-ordination (normal gait) were also recorded. 3 0 AlJ& 2004 26 The

sl eeping tinmes, respiration rates and recovery tines for the ant édllg 1bsed
with test fornulation were conpared with those of the sane dose | evel of
Diprivan wusing Student's t test. The resglts are shown in Tables 4 and 5.
TABLE 4 Effects of intravenous adm nistration of a test fornulation on

sl eeping time Dose Mean sl eepi ng G ouplntravenous treatnent (ng/kg)tinme
(mnutes sd) 1A test fornulationl07.3 in saline0.86 2A test .

for mul at i on1510. ¥b¢ flesping feaessesmretioagptes ghdisearay ARG dorghe Arignals desedge

4D pri van107d 5380 REI YRNEHY ety R R BFYA0A8: S fur3d iffohandar d

devi ati on
using Student’s ¢ test.

The results are shown in Tables 4 and 5.

TABLE 4

Effects of intravenous admimistration of a test formulation on sleeping time

Group Intravenous treatment Dose  Mean sleeping
(mg/kg) time
{(minutes =+ sd)
1 A test formulation 10 7.3
1n saline +0.86
2 A test formulation 15 10.4
n saline +1.54
3 A test formulation 20 14.3
in saline +2.86
4 Diprivan 10 7.9
+1.52
5 Diprivan 15 10.7
+2.04
6 Diprivan 20 16.3
+2.20

sd standard deviation




30AUR20 27 TABLE 5 Effects of intravenous admnistration of a test

formul ati on on wal king . co- ordination and respiration tine 70 A6

G oupl ntravenous treatnment DoseDifference in tinme (mn sd)Respi ra&q o‘rqm'r ate
(mg/ kg) between regain of rightingover a 1 minute reflex and:

Wal ki ngCo-ordination period ( sd) (normah-sgait) 1A test

formul ati on100. 84. 2115. 2. in saline0.910. g911. 33 2A test

fornmul ati on150. 54.0117.3 in saline0.371.0010. 05 3A test

formul ati on200. 54. 6102. 3 in saline0.271.1018. 68 4D privanl00. 54. 0120. 6

0. 381.2810. 08 5Di privan150. 63.9115. 8 0. 4¥aBd592 6Di pri van200. 34.5101. 1

0.271.4312.97 sd STLDY, standard devj ation.The, s ' ] f I ration
rates and recovery @@MKS.%—————L. g £t:E AR ahbIBE waflBAR o

ordination and respiration time

Group Intravenous treatment  Dose  Difference in time (min * sd) Respiration rate
(mg/kg) between regain of righting ~ over a 1 minute
reflex and:
Walking Co-ordination period (+ sd)
(normal gait)
1 A test formulation 10 0.8 4.2 115.2.
in saline +0.91 +0.89 +11.33
2 A test formulation 15 0.5 4.0 117.3
in saline +0.37 +1.00 +10.05
3 A test formulation 20 0.5 ' 4.6 102.3
in saline +0.27 +1.10 +18.68
4 Diprivan 10 0.5 ) 4.0 120.6
+0.38 +1.28 +10.08
5 Diprivan 15 0.6 3.9 115.8
+0.42 +1.43 +9.92
6 Diprivan 20 0.3 45 101.1
+0.27 +1.43 112.97
sd standard deviation
STUDY

The sleeping times, respiration rates and recovery times (time to walking and co-

ordination) of animals treated with the test formulation at intravenous doses of 10, 15

and 20 mg/kg, were very similar to those of animals treated with Diprivan at the same




ordination) of animals treated with the test formulation at intravenous
doses of 10, 15 and 20 ng/ kg, were very simlar to those of an;gﬁl$
treated with Diprivan at the same 3 0 AUG 2004 28 doses. There &R Q004
statistically significant differences between the two fornul ations of
Propofol in any of the paraneters neasurggl. Accordingly, it has been
denonstrated that Propofol fornulations of the invention, which are easy
and i nexpensive to prepare, and which are readily sterilisable and stable,

have direct C arabl e phatmacol agi cal characteristics, to those. of

Bror van: ok B3 Sorn TS Sl BT RSP RE RSTeltonhs: 1.
An agueous IR TaWloN/ 1 8 Okrs MELEEN the Propofol is solubilised in
a synergié??@aﬁgéiof goFggéﬁggé,'?he pgﬁokaners being in aratio to each
other of from 1:1 to 82 ww5 provided that, when the pol oxaners are P407
and P188, then, relative to 1 Propofol , these are not present in anmounts

of 2g and 3g reshrserdinglyyit has gﬁﬂﬂﬁ@p&ﬁ%@%ﬂl%@w&lrigﬂwa ipns ¢hthe

conprising.only t nel [Sa: t dj t i or 2,
wherei n ¢ ndviigho PR s LTl sk Bk b B B B A Ry BBl ohe
P338 W th RAg4tabR2Bdve diid8ybmpifiBle phaaAadlddical tHafdBBstids tB1RkGe ofr P237

w th P188 or P108. 4. A preparation according to any one of the preceding
cl ai ns, whéhpilwan-he total pol oxaner concentration is above 0.5% and

bel ow. 20% W w. 5. A preparation according to claim4, wherein the

pol oxanmer total concentration is between 6 and 14%wWv. 15 6. A
preparation according to claimb5, wherein the pol oxaner total concentration
is




between 8 and 12% w v. 7. A preparation according to claim5 or 6, wherein
t he pol oxanmer total concentration is about 10% w w. 8. A preparation
according to any one of the preceding clains, wherein.the t ?8 .

pol oxanmers are present in a ratio to each other of -from1l:1 to :%iﬂ\%w. . 9.
A preparation according to claim8, wherein the pol oxaners are P407 to P188
in aratio to each other of about 7:3 bysweight, respectively, 10. A
preparation according to any one of the preceding clains, conprising at
least- 1 % ww Propofol. 25 11. A preparation according to any one of the

pr ecedi ng ol gy M DIIRENOAE BeTERTbASEREAY FLDObeS.C) | UtTon. 12, A

preparati on accor to any one o reced| ng. cl al @g i s, i.sotonic
w th bl ood. I..3. M@ﬁébmtnfmﬁﬁ@é(ﬁ’fd?fﬁao beyeigibe 8f° iprseeHishY % Rai ns,

consi sting ofy, stﬁrﬂﬁpgp#olof)e@ﬂlé?:%(afﬁ@?&oﬁﬁkﬂeﬂé@eﬁ{ - indrati & 10 eBRAGEAET ONfrom
according to an one of ai s consi sting of Propofol, poloxaners

and sal i ne. 11@) 2p\“’@’}bar ation according to any one of the precedl ng cl ai s,
further cgnpri SI nﬁovﬂkd igASwhem ehecpolokirtierente P02 ahdd 188 othict,helagive dp 1z

consi sting of SLebi i Sl N0 9ENSin aiuildPb) R B aiRRtay. and

2. A preparatmn according tc claim 1, comprising only two poloxamers.
3. A preparation according to claim 1 or 2, wherein the synergistic mix is: P407
with P338, P234, P237, P188 or P108; P338 with P234, P237, P188 or P108; P234 with
10 P188 or P108; or P237 with P188 or P108. |
4. A preparation according to any one of the preceding claims, wherein the total
poloxamer concentration is above 0.5% and below.20% w/w. |
5. A prepérab'on according to claim 4, wherein the poloxamer total concentration is
between 6 and 14% w/v. | |
15 - 6. A preparation according to claim, 5 whermn the poloxamer total concentration is
 between 8 and 12% wiv. ' 7 | ' ,
7. A prepa.ration accordjng" to claim 5 or 6, wherein the poloxamer total
concentration is about 10% w/w. ' ' '
8. A preparation accordmg to any one of the precedmg claims, wherein the two
20 poloxamcrs are present in a ratio to each other of from 1:1 to 7:3 w/w,
9. A preparation according to ¢laim 8, wherein the poloxemers are P407 to P188 in
~aratio to each other of about 7:3 by wexght resPcctwely
10. A preparation az;cordmg to any one of the preceding claims, comprising at least
1% w/w Propofol.
25 11. A preparation according to any one of the preceding claims, which does not
demicellise at infinite dilution.
12. A preparation according to any one of the preceding claims, which is isotonic
- with blooed.
13, A preparation according to any one of the preceding claims, comsisting of
30 - Propofol, poloxamers and water. '
14. A preperation according to any one of claims 1 to 12, consisting of Propofol,
peloxamers and saline. ' _
15. A preparation according to any one of the p}eceding claims, further comprising
at least one constituent selected from the group consisting of stenhsma agents,
35 stablhsmg agents, and bacteriostats,




