10

15

20

25

30

AQUEQUS ANAESTHETI C COVPOSI TI ONS COVPRI SI NG PROPOFOL
Field of Invention The present invention relates to

waoueos9mnaest heti ¢ conmpositions suitabl e forPCI/IN2006/000299

parenteral admnistration. In particular, it relates
t o aqueous sol utions of Propofol conplexed with
2- hydr oxypropyl - b-cycl odextrin (referred to

Pr opohQUTQUE AN AESTIUERS COMHECRERONR B Py o,
the induction and mai nt pRYEGFOT, anaest hesia as wel |

as sedation. It has the desirable property of causing
a rapid induction of and quick recovery from

anaes%h [ Despite being a preferred anaesthetic
agent;ﬁi@%ﬁgégg insolubility of Propofol has

pr esemhe gresb@Nhvdntion treldlich td qtlebiiesnacktheti@sorhpdsitions suitable
fornmul ated as an agueous sol utiqn containin

.an ac ) ) g .
fo paseniene |ladmiuisteaiime n opartiguary 16 s¢latsF | tp seueowy polirfpns of
P bl Rl i 205 SR PR BB E AR () Bprcinatir
neHeBaI)at ed as an oil in water enulsion using a
m xture of soya oil and purified egg phosphati de.
However, these |ipid-based enulsions still suffered

from Pg%{l RBlunlafata@tdQne N particular, the

formu n causes pain on injection in a significant
numbePrapbfglais i aanintraverspe ehadsthetiotagenti wjedcfoe dhd indgction and

Ll vain. Th | i | Seb
B P APEARTAGD S 5 STEROR i de bl roperty of
B8Rl LrabRGRBLAINE BT BIS buible rddB Yty Fone tnRY@Bsia.

Despite being a prefeﬁed anaesthetic agent, the aqueous insolubility of
Propofol has presented significant difficulties. It was first formulated as an
aqueous solution containing polyethoxylated castor oil as a solubiliser, but this
was found to be unacceptable due to anaphylactoid reactions in some patients.
Subsequently, Propofol was reformulated as an oil in water emulsion using a
mixture of soya oil and purified egg phosphatide. However, these lipid-based
emulsions still suffered from several limitations. In particular, the formulation
causes pain on injection in a significant number of patientts, especially when
injected into a small vain. The emulsions are also partiéulérly susceptible to
microbial growth such that strict aseptic techniques must be maintained éven ’
where antimicrobial preservatives are used. The emulsions also show poor

physical stability, the potential for embolism, and increased fat load.

These difficulties, and in particular the tendency of the Propofol emulsion
to cause pain on injection, have resulted in a number of attempts to provide
improved aqueous Propofol formulations. It is believed that it is the presence of

Propofol in the aqueous phase is responsible for the pain on injection. A number
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w@eioensi2zed for enbolism and increased fat

where antim crobial preservatives are used. The
emul si ons al so show poor physical stability, the
| 0arICT/INPO6000299
difficulties, and in particular the tendency of the
Propofol emul sion to cause pain on injection, have
resulted in a nunber of attenpts to provide inproved
agueous Propof gl formglation. ieved tha
r

It is hel t.0t d
05 RIFRARSS AR c nepfotsy GBeh gPadth 1 it q o PLHALORIIFLCS an
gﬁm%ﬁiaﬁﬁés%f R eroRANBHA kBl 86tdsQB-shift RHFOOF de Propofol
ttenpts have therefore been made to alter the

pitartaaeukiquevisehasaof thh amptsiadynani cs of the
formul ati ons used so as to shift nore of the Propof ol
into the non-aqueous phase of the enul sion. The

possi bideipoysibiitysftiddthga lbedl ahacktires td1thkietndlgion keas to reduce
ermul si on so as to reduce the perceived in on ...
ity pereeiverd pais oa|isiscinhes &H%b%qnglat/%gatﬁmww% fhg addition
. . X C | H | .y e
AL Rl G AUATEROFHE R € S50 U501 i
evaidrsinonsioe sashitting dn hgeragagioagatl icozleseticecafahe st ghese. AR such,

the oil phase. As such, pr.enixed farnul.gtions.
oBeieaes REmi oS cqpiigine Fril b tere PIARDT)eralion fnqlocal
ANARARE habe PRI 6 DéGthatRaRBtiONBT iSSP Were considered
unaccept abl e. Where consi dered nécessary,

meeessargapiesteatnens the ewawittha sepaspaiajeetiompelocplognaegthetic is

Iéﬁecra]ilo eanaes%lhe}i c ‘lais therefore currently preferred. As
kA it i Q?ge(f%ﬂ sing oil in water enulsions,

several studies have investigated the possibility of
usi ng cycl odextrins or_  cyclodextrin derivatives to,
sol ubidd ae alip@atye iy bsing @ & st swsions.esevprgl studies have

SRR PR P95 R St Sl s o
solubiize tlenProlpyfhl.opyudddextrinstaee cydlicseonippoads eordpriding: f ring of
as%ct t(t) Oeigl?tl léﬁlicloli)frgnohs% dlrn%Psh ggxifiﬁg Ca? %f%ygpﬁlic exterior surface and
hydrophobic interior surface, and which act to solubilise hydrophobic compounds
such as Propofol via inclusion complexation. Generally speaking, cyclodextrin
derivatives are preferred due to the tendency of cyclodextrin to dissociate from the
complexed hydrophobic compound on injectioﬂ into the blood stream, as well as
the tendency of cyclodextrin to interact preferably with cell membrane

components.

One cyclodextrin derivative is 2-hydroxypropyl--cyclodextrin. G.
Trapene at al (J. Pharm. Science, 1998, 84(4) (514 to 518)) discusses the
physiochemical and anaesthetic properties of HPBCD : Propofol and indicates that
a stable aqueous solution can be achieved with a 1:1 molar ratio of
HPBCD:Propofol. International publication No. WO 96/32135 also discloses the
use of Propofol : 2-hydroxypropyl-B-cyclodextrin complexes in which a Propofol

to HPBCD molar ratio of 1 :1.5 to 1 :2.5 was shown to provide a stable aqueous
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such as Propofol via inclusion conplexation. CGenerally
speaki ng, cyclodextrin derivatives are preferred due

wao o0ovks220endency of cycl odextrin to di ssoci at ePET/NROCd 0299

conpl exed hydrophobi ¢ conmpound on injection into the

bl ood stream as well as the tendency of cyclodextrin

to interact preferably with cell nenbrane conponents.

One cycl odextrin derivative is

?_S-OEW VEORSSM - b- cycl odextrin. G Trapene at al (J.

Pharm Science, 1998, 84(4) (514 to 518)) discusses

t he physi ochem cal and anaesthetic properties of HPBCD
Pr opbs$ descaibed iindlindmieBatelktaNoa 187684, eth@q:oatcuts of which are

e B Rr B PRt Ieoheot abtniap SIPED i fom about

953(3 24 3ol $:60 desifitsOmesn hRous Préfofblr RRMLRNIon, which remains
b-cycl odextrin conpl exes in which a

dr oxypr opyl -
F&t@{% P putpelaripgCEheid isa howeatdr.ongproyision for testugtioingpajgin this
§§Bﬁﬂmﬁ% provide a stabl e aqueoussol ution of Propofol.
cribed in Indian Patent No. 187686, the contents
of which are incorporated herein by reference, the use
of a propofol to HPBCD rati o fron1abou£ 1:30 to aboput

1: 60 reqihers .Cﬁclaﬁe%meoé%n\@haﬁof 0 ryHabutslether-cxpiadertrin
'@ &%hﬂ?teﬁfe?ﬁ%e% tg SHBAE &atﬁﬂﬂ&%ﬁhéaﬂo%%% 03974200

provi si on reductio pai n I'S compaosition.
Alisukees thy CIIlsadef(tStBECEhe to miubﬂesel Bropofol. It also makes general

TEEGRETS & ot Sl Rl BEAST: b GRINRD. " S95GD Berporo
Hofitiéns e8thbhigh YsBe OF tﬁ%%%g&s@e@ (égu l%ﬁzo'ésiné’r feﬁaéa%e) dppear

al so nakes general reference to a |ist of
atEaisingdn it they viuldresuld imbystenSBRotEitypid @ﬁm‘vgnously injected.

~ However, the clinical usage of SBECD is yet to be established as safe, as

no products containing SBECD are available commercially.

Thus there is a long standing need to have a stable single injectable
composition of Propofol with a safe pain reducing local anaesthetic to facilitate

easy one shot administration.

Object
The main object of the present invention is to provide a stable aqueous

anaesthetic composition suitable for parenteral administration comprising

propofol, 2-hydroxypropyl-B-cyclodextrin (HPBCD) and a safe local anaesthetic.

According to further aspect of the object of the present invention is to
provide a suitable method for manufacturing an aqueous anaesthetic composition,
suitable for parenteral administration, comprising Propofol, 2-hydroxypropyl-B-
cyclodextrin (HPBCD), and a safe local anaesthetic.
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sol utions, although sonme of those suggested (eg.
benzocai ne, tetracaine) appear surprising in that they

wowurgsresult in systemc toxicity if intravenptEiNe006/000299

i njected. However, the clinical usage of SBECD is yet

to be established as safe, as no products containing
SBECD are avail able commercially. Thus there is a |ong

st andi need ave stabl e single injectable
conpos$§#¥§¥5§ﬁigﬁgégﬁgﬁg%ﬁth a safe pain reducing

| ocal BRaqstdeat iiﬁvélﬁioﬁagtdvﬁde@_t 8n ERf¥oR anddifetic composition
adm ni stration. Ooject The main object of the present

i filehlei B pasenteral pdwindsration t pipistgupopefohn2dytitvaypropyl-p-

c 0sitio LWtabl.e for, parenteral admnistr.ation

SRR PR P 1028 B B Bisieg o afileelf

(HPBCD) and a safe |ocal anaesthetic. According to

further aspect of the object of the present invention

i s to prowptiedf mnpfsiusingenguequsanaesthetia cpmpositjon suitable
& C k1 - SUj t f .

ol BRI AR ATRIAShd o CRAbG icB B ssBljion of propofol,

22-hydiogyptpp - byclbdexene (IMPBEDY) iafd ((HBBARnaeadicaL igAb&ine or

| ocal anaesthetic. Summary of the Invention The present

i i aifli ks priopHodd asing Gulbiss 2adiaw seide dike fb’drthgirtci amid, or

40N conpri si ng

E#{cg%g@ cg{%,afcgiishy r%{(h?}%{l@gﬁasgglu%@%#g%ggt rin (HPBCD) and
a |l ocal anesthetic Lignocaine or its acid salts. The
nmet hod._of . ufacturing an agueous anaesthetic

£l £e3Cripilon of Ly BHORr 3| administration, |
conpr iy orpy 3 ' of..: hk-anof al )
o Ty ey A RSEE InBdAGe 4ha° Pigtobile ChiREBRCAR) wvailabe
aspastehet Theyl argmuized fest prior to administration. As the existing emulsion

product is unstable on keeping after mixing with Lignocaine. The present
invention now offers for the first time a single injection giving Propofol together

with local anesthetic, Lignocaine to reduce pain on injection of Propofol.

Local anaesthetics inhibit the conduction of sensory nerve impulses by
permeating across the nerve cell membrane and reversibly complexing with the
intra-cellular side of the sodium Ion pump, thereby decreasing the permeability of
the nerve cell to sodium ions and thus inhibiting the transmission of nerve
impulses. The chemical structure of a local anaesthetic comprises three groups, a
lipophilic group (usually comprising a benzene ring) that allows the compound to
permeate across the nerve cell membrane, an intermediate chain (usually
comprising an ester or amide linkage), and an ionisable group (normally a tertiary
amine) that allows the anaesthetic to be solubilised in the aqueous environment

inside and outside the nerve cell.

The local anaesthetic may be used in its base form. It may react with

phenolic ( i.e. acidic) Propofol and hence acidic pH is useful in preventing such
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its acid salts at pH 4-7 using buffers, and/or acids
i ke hydrochloric acid, or phosphoric acids, and/or

w@bkdoahs22b3 ke sodi um hydroxi de. Detail ed descr i pCT/oN20a000299

the Invention Presently, Propofol Injection and

Li gnocai ne Injection are avail abl e separately. They

are mxed just prior to admnistration. As the

existin nmul.si gn product is_unstabl e_on_keeping after
MCRFHRG a?efﬁﬁert% IR g ée?}’r"é%e?ﬁm i Fhehignepaipohase may be
082§ ah Qudoll® sdilificit 01t inr% a"i‘:ilcﬁé 8gh& %ﬂ BY &6k Q/Qteﬂkéﬁhﬂg salts. Tt

Propofol together with | ocal anesthetic, Lignocalne
resgdualeo paiusedons i splitiondn cafboﬁateqbdnﬁsd Useoafathe local anaesthetlc

t het.i nh| L.t the J.on of sens nerve
%n%gﬁsagﬁelﬁ ' Stfr%dré)e ahelslgg?‘? %@e? r{\‘/ﬁgnbr ane
and reversi bI y conpl exi ng vvlth the intra-cellul ar side
of the_sodium |on punp, thereby decreasing the

per meaWithi thys dhmkwé Ve \hEVe glow ¢ @mybdhajn?romﬁ»l,aﬂrﬂ?ﬂmsand

C g‘f‘n&g Ea n%t lt}%g ur e OPanS§% oca?fto %aes %Bl{"ggue%%§ chg e%lthl’lS n

tdvidie phi. o Apsgcidic Ipkp agditibnatlyGiiehpoto( tisidl |nyic1€UbEHD ror SWihOdding

glenzene rin ) that allows the compound to perneate
SP%E?%mtaﬂ@ THondithe GRERROSHIOR; an int er nedi ate chain

(usually conprising an ester or am de |inkage), and an

ionisable group (nornally a tertiary am ne) that

al | OWSPI‘@f\i‘»BiM{‘ﬂ HwspHaifithe tcompesisan isbbélowel moretpreferably in the

ronrre and [ the nerve cell.
'Ir%H gf: g’é)gtt {erag)[f Eéanﬁggg’[ r?d?ets base form It
may react WI th phenolic ( i.e. acidic) Propofol and

hence acidic pH is useful in preventing suchreaction
and kelisi prjmpesitiana Suther eontpsisess eagidifying paénis afhor alkalising

%ﬁgﬁgm/&eﬁlﬁf&aaﬁﬁy&%fBﬁﬁgrsas an aqueous sol ution or

acidic s ion or as’its water-soluble salts.
It

The antioxidant is selected from EDTA or a salt thereof, sodium
metabisulphite, acetylcysteine, or ascorbic acid. Preferably the antioxidant is

disodium edetate.

The compositions of the present invention may contain pharmaceutically
acceptable acidifying agents and / or alkalizing agents and / or buffers for
adjusting and stabilizing the pH of the solutions. Acidifying agents may include
inorganic acids and / or organic acids-and / or inorganic salts and / or organic salts.
Alkalizing agents may include inorganic bases and / or organic bases and / or
inorganic salts and / or organic salts. Examples of acidifying agents may be but are
not limited to hydrochloric acid, carbonic acid, phosphoric acid, histidine HCI,
glycine HCI, citric acid. Examples of alkalizing agents may be but are not limited
to sodium hydroxide, potassium hydroxide, ammonium hydroxide, tromethamine,

histidine.
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can al so be used as a solution in carbonated base. Use
of the | ocal anaesthetic, Lignocaine in the form of

w0 e@®@7hsxteochl ori de salt is generally preferredPCENN206/000299

thi s thinking, we have now found that Propofol, HPBCD
and Lignocaine or its acid salts can be nmade to give
stabl e aqueous conpositions in acidic pH An acidic pH

addi tional | glg to control, mcrobial growth dur
| ong t'é¥nPh é’ﬁff lpatmomaléhralmﬁé RYb ABd sioefeasing stability O the

P o

NCEEERR ThE Byt By (RSRRIRCRL ) Dt lledly TRefablc

tlhé:fer sysjensisushtas, Gursie buffer, phogphsictbidier, fhistidier or glycme buffer
Li.ses i fyin ents and/ or, al kal i.sj

ARG by S5 e sdutithel B etRan G SeE i P ol Spmbpunds

SRR Gf Rerif o7 E&E&n‘)&tré‘te thsshlif rcﬁ{c’éfte BPdhd! Mistidine, histidine

met abi sul phite, acetyl cysteine, ascor bi ¢ aci d.

FACE whasmhprie heida rspdlgm plasphate, cl:ifscgi@l@n dyydengen phesphfige sodium

AERASD, PSRty BB oo Y e T SR Ghaphosghate
qidfa&lsﬂuﬂidigyc&ggéﬂ@oaﬂshté or buffers for adjusting and
stabilizing the pH of the solutions. Acidifying agents

may include i'norganic acids and / or organic acids and

[ or I A8k aﬁﬁéﬁ rﬁ’zgﬂb% S fecféﬁg@&hﬁ?}%?%a&uﬁcaﬂﬁf da?ce}atrable

Al kal i zi ng agent's I'nc e I horga ases a
Cdlblanms cutiase dexnube/ scmhum robtoyilei andsmbdritohn ddwever, glycerol or

ani alts Les of acidifying agents may be
ergpgr i?(ﬂIePPWngg‘r%flo hydrochl ori ¢ acid, carbonic

acid, phosphoric acid, histidine HJ. glycine HO,
citric acid. Exanples of alkalizing agents may be but
ar e nadYot|Howind dxy theory we believe that polyols such as glycerin, propylene

glycol, or polyethylene glycol of a low molecular weight, act as co-solvents for
propofol and increase free propofol in aqueous phase and increase pain on

injection. Therefore use of such polyols is not preferred in these compositions.

The composition preferably has a Propofol:HPBCD weight ratio of 1:14 —
1:60. A weight ratio of propofol to HPBCD more preferably is 1:14 — 1:30 and
most preferably 1:20 - 1:30.

The composition further comprises an antioxidant, a buffer, an isotonic

diluent or a combination thereof.

Preferably, the propofol content of the solution in the present invention is
Img/ml - 20mg/ml and more preferably 1 mg/ml - 10 mg/ml, most preferably
about 10 mg/ml.

The local anaesthetic used in the composition of the present invention is

Lignocaine base and/or its acid salts. Its content in the composition expressed as
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to sodi um hydroxi de, potassi um hydroxi de, anmoni um
hydr oxi de, tronetham ne, histidine.Use of buffer helps

w0 poor@sn29Ri ni ng pH and i ncreasing stability ofP€TEN2006/000299

conposition. The buffer may be sel ected from any
pharmaceutical Iy acceptabl e buffer systems such as,
citrate buffer, phosphate buffer, histidine or glycine

byf.f er. . L ni an ft co ly use npounds
oLt b 3 s et 8 R el RGeS0 apiont of
ciltigricaine ﬁDﬂﬁ%&inﬁmiﬁbﬁ bfbRsend invehiléh isRbshti 18MdHR.

hi stidine HO, phosphoric acid sodi um phosphate,

di sodi um hydr ogen phosphate, sodi um di hydrogen

hosph ] i o . [ hydr ogen ..
Phoaphat s "aRPhas Yol B0 SHIALS coflrBREAE b MCHEGE Ghreption
dicbmprisingRyoradolste| FRBED ihrihenrgtivasibt4ut i:6@khd Lionocaine or its

acceptabl e dil pyents such as xtrgse, saodjum chloride
AR PRorsed B FeReainn oePor- bomakmEh (5o ryBpes ignest pH 4
not7 e shBlkloAtutdipivipound by theory we believe that

pol yol s such as glycerin, propylene glycol, or

pol yet hyl ene glycol of a |ow nol ecul ar wei ght, act as

co- sol s for.proppfaol and increase fre ofol in
2 queoud T RaupSl Fe BesdM e iR AiRpmuitichaRd BV

Ther ef 8DissolsingdTPBODNnREfuRH Fuidity 6F whte b £&hitable buffer.
tEese gfnposi_ti ons. The conposition preferably has a

P

opof OHEAPERNS NePuFhtorragta Hodkt solutinn-is pddal into WRIBEHR solution
2410, 550 BLEROLeky ohEPCD BLAURLELE! BPLk il s
f ur t hebetweepd i5s€A0 avithearidifytnglagrhts /allblitheageds
| §.Ot Oni’lgopgl"oll lilsea?oltdeg ramc?l di%go Veidnl%; :;tgrqngtg EI?({C? %itiogen cover.

4. The pharmaceutically acceptable additives like antioxidants, tonicity
agents, as such or as stock solutions are added into Propofol —Lignocaine —
HPBCD solution and mixed by stirring.

5. The resultant is then diluted to required volume and filtered through 0.45
and / or 0.22p filter.

6. The filtered solution is then filled into glass containers, head space of the
containers are purged with Nitrogen gas before sealing and sterilized by

autoclaving.

*Steps 1, and 2 may be done in alternative ways as follows:
Alternatively Lignocaine can be added as such or as a stock solution in
acidic pH after complexing Propofol with HPBCD
OR
Lignocaine can be added into water acidic pH before the addition of
HPBCD.

Thus in general, the method of manufacturing an aqueous anaesthetic
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Preferably, the propofol content of the solution in
the present invention is Ing/m - 20ng/mM and nore

wee@iesay 1 ng/m - 10 ng/m, nost preferabl RCHDN®006/000299

10 mg/m . The | ocal anaesthetic used in the
conpositi.on of the present invention is Lignocaine
base and/or its acid salts. Its content in the

co OSJtI o ressed asf nocai ne base jis 0.
B g o o RAFerR ﬁ?lﬁ@tra%% ERPPEEes ogﬁ%mueous

| on_ tpl t

“‘mﬁ Sszﬂ*eévfél o PR ERP R TR (EIR 0) and a focel
tetmeqm]nﬁmehgnmcmmrm itacid sydtsi & iph 47 ogind buffers, zlniElBﬁ[hcnda; like
the ratio of 1:14 -1:60 d e it Ci.
e Rl i & bt sk o BR0GRE Sl Rffride

the conposition at pH 4 - 7 are stable on autocl avi ng.

The conposition of the present invention is
manuf déxamplds by 1. *Di ssol vi ng HPBCD i n required

L anocis uentBhdtiuroyt Ba e Bk S SuRimeles: ediamples
| 43¢ by HRBOPilaBtHlidbrPonIRAB] B ESWhY fdtrRRY tiRtdcbpd dfahéRfehfion.
required pH of the solution is adjusted between 4.5 -

7.0 with acidifying agents / al kalizing agents. 3.

Pr 9001 PP oAl B3 Sl kot 1 N9 _under

ni trogen cover e pharmaceu y accept abl e
addi t iRrepofbl keomplieox wdthnt the tBwbpddny Blgeniasopoaia SERHEur.)
or aﬁ t ock solutions are added into Propof ol

fre- HPBCD sol ution and mixed by stirring. 5.

; |hlet craghinie HaieRiol HHEGAD IGAhRALP! LRHIFRG with
Indian Pharmacop0e1a (LP.) specifications is used.

Lignocaine (Lidocaine) complying with United States Pharmacopoeia
(USP) specifications is used.

2-hydroxypropyl-B-.cyclodextrin (HPBCD), Pharma grade is manufactured

by M/s.Wacker Chemie.

Example I:
1 % Propofol Lipid Free with 0.1 % Lignocaine (as HCI)

The following composition was prepared by the procedure given below:

Ingredients Oty

a) Propofol 1g

b) 2-hydroxypropyl-B-cyclodextrin 30g

c¢) Lignocaine HCl eq. to base 0.1g

d) Disodium edetate 0.0059¢

e) Water for Injection q.s.to 100mi
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6. The filtered solution is then filled into gl ass
contai ners, head space of the containers are purged

wowaoh/obi2pF ogen gas before sealing and steril i zBCI/IN2006/000299

autocl aving. *Steps 1, and 2 nay be done in

alternative ways as follows: Alternatively Lignocaine

can be added as such or as a stock solution in acidic

pH af t ghpocQifReeXi Ng Propofol w th HPBCD OR Li gnocai ne

can be —adde hto water acidic pH before the addition

of HPBQEhydFbxypropyl-Perpeladextrin € Oge vas disséivedimus Smalt of 'Wakgr for
[ iti itable f

o bGRSE iR 1o 0 S S Bkt BB soon

2QRENEd B! ki 126 & @en added to HPBCD soluti Iy und

o B il PR ORI R fen addsL o B BCDy solufion, glowly under

anstigsighdhic sdligorowas strred af nodeatedspeal tfor Athques ®- Bring about

usi ng, buf.f er and/ ot ' i ke hydrochloric acid or

pﬁ8§‘§i’%?{1%“ '@B,&W&P%& ali |ike sodi um hydroxi de.

Exanpl es The invention will now be illustrated by way

of Exanples. The Exanples are by way of illustration

only addisediumedaiaie sodwion; igtwaterevascasided ¢ therabove solution under

[ [ rial egAn i n . .

i, e xRN ac b S ROURIRIR R s Sotution obtained

Phvas ifilteoqabehireughRD.2Rufilidr, BParinké ghks olaks uldef Aitegencsealed and

hydro]rc?h%ﬁﬁri de (Lidocaine hydrochloride) conplying with

| FHtoSHVBhar nacopoei a (LP.) specifications is used.

The composition had a pH of 5.82

Example II:
Preclinical evaluation of Anesthetic Activity of composition of Example 1.

Induction and recovery time after administering anesthetic composition of
Example I were evaluated in comparison with commercially available Propofol

Oil-in-Water emulsion in Swiss albino mice.

The results are as given in Table 1:

Table 1
Dose of Propofol | Induction time (seconds) Recovery time (minutes)
(mg/Kgbody | pyample T | Propofol o/w Example I | Propofol o/w
weight) emulsion emulsion
25 9.60+097 | 9.90+0.31 527+2.23 429 +0.89

The results show that the Induction and recovery time of composition of
Example I was comparable with that of Propofol Oil-in-Water emulsion indicating
similar pharmacokinetic and pharmacodynamic profile of two pharmaceutically

different compositions.
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Li gnocai ne (Lidocaine) conplying with United States
Phar macopoei a (USP) specifications is used.
.cycl odextrin (HPBCD), PharPeI/gy2ae@000299

i s manufactured by Ms.Wacker Chenmie. Exanple | @ 1%
Propofol Lipid Free with 0.1 % Lignocaine (as HO) The
foll ow ng conposition was prepared by the procedure

[ | 0 edi ent s a) Propofol Ig b
gl\ﬁ%rgg%ﬁv@p@! f{f“és/m%s’x(t Oﬂlmgw)of@é@nuda% fre e
t
Far | i eor aeUSrEbLSE th SRR T oFos s Bl palfs ity
Ui Mo aise.r The ¢aapgsitivs ofl Exsmbleel vias siﬂamyodmﬂm &fith 5%

0B 3580 o BURGRAE U 88 o, A2 ar 0

Rngfief 25 mpdsy a0 adgied bbdy W@%QDW%Q labi Qe hq}Mtﬂreé‘ '?ﬁj%ﬁent

stirri is solution was stirred at no rates
E5PUPS #gmr%aq% G248} $1AYD sersiting offsnesirnalon of Pr opof oI

wi th HPBCD. D sodi um edetate solution in water was
added to the above sol ution under stirring. The vol une

was relde ammalsl%sré ldpt hundlet esbserVhgort | fBAY 8@jzsutah&> Nmortality
q fi red hrough O 2mfilter, filled into
2‘%%\% I eqﬁirﬂfl r9355 epb 4 ERAYS- seal ed and

The mortality observed at different doses is provided in Table 2:

Table 2
Composition of Example I
Dose Mortality (%)
(mg/Kg body weight) 3days | 7days
35 20% 20%
40 60% 60%
45 80% 80%
LDs 39.23 39.23

Example IV: Stability studies of composition of Example I
The composition obtained in Example I was subjected to stability studies
at 25°C. The stability data is provided in Table 3:

Table3
Storage condition: 25°C
Condition
25°C
Test parameters Inmitial 1 month 2 month 3 month
Appearance Clear, Clear, Clear, Clear,
colourless | colourless colourless | colourless
solution solution solution solution
pH 5.82 5.80 5.78 5.80
*Assay of Propofol (%) 100.1 99.0 99.80 98.50
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aut ocl aved. The conposition had a pH of 5.82 Exanple
I'l: Preclinical evaluation of Anesthetic Activity of

W@ oo9posizes on of Exanple 1. Induction and recovRCHIN200E000299

after adm nistering anesthetic conposition of Exanple
| were evaluated in conparison with commercially
avai | abl e Propofol Ql-in-Water enmulsion in Sw ss

-+ H H T

ol
H LT, courtsS alrg 4ds5 yrvelnrprirTaure L.

ﬁgéa 104} B délgtm th

At t Inductl and .
rl?{?fg?gfg OPPIPe of cp 5&“ oh of e | Nil

PBCwi t h t hh erO7J2rQ 'mfﬁﬂ n- A/Q-il s eful <G-8%

i Hessesat PhgLignasding phh@%coa nd0PS8 and pH&L Pacodyndh-€
i} 49 ldgnécaingd Yphat maceut i cal |y diffefent

M=

covet®ids axengivdmxa i end dflall Bxaotpéest oxi city of
conposition of Exanple | in mce The conposition
obtained in Exanple | was subjected to acute toxicity

st udi g§oh gl Bve TR SAIG0 Thdt FBpdtbl E&ﬁ%ﬁchné\@% HCI) are
suitably diluted with 5% Dextrose |njection and

a@;hlmust thee doinpositiore netaihgd iPr Byahple T nwithet dosdesgaing any
3 | [1.c 40 ng/ kg body wei ght was
a‘%ﬁ{% }Ngﬁné{ﬁreflt‘??ggqgi fferent groups of animals,

each group consisting often animals. The ani rral s wer e
kept under observation faor, 14 days and nortali
r ecor dexamplerVid eﬁHORS’IfOIilﬂléy@eeaWHh? la’aiusgnome (as base)
nortality observed at different doses is provided in
Tabl e 2:

The following composition was prepared by the procedure given below

Ingredients Oty

a) Propofol g

b) 2-hydroxyporpyl-p-cyclodextrin 30g

c) Lignocaine base 0.1g

d) Disodium edetate ‘ 0.005¢

e) Hydrochloric acid (0.1 N) 2.0ml

f) Water For Injection g.s.to 100ml
Procedure:

2-hydroxypropyl-B-cyclodextrin was dissolved in 55ml of Water for
Injection. Lignocaine base was added into HPBCD solution and dissolved by
stirring. The pH of the solution was adjusted to about 6.7 with 0.1 N Hydrochloric
acid. Propofol was then added to HPBCD solution slowly under stirring. This
solution was stirred at moderate speed for 3 hours to bring about complexation of
Propofol with HPBCD.

Disodium edetate was added to the above solution under, the volume was

made upto 100ml with water. The clear solution obtained was filtered through
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Table 2 Exanple 1V: Stability studies of conposition
of Exanple | The conposition obtained in Exanple |I was

waesesl to stability studies at 250C. The sSPEDIN2006/000299

data is provided in Table 3: Table3 Storage condition:
25C* Methods are given at the end of all Exanples.
Fromthe above it is evident that Propofol and

| gnacai a .are st in t C i.tipn
SRR e B lireb il o Bt B8 A0 THRD "
degradati on when stored at 25C. Exanple V: 1% Propof ol
Lipid Free with 0.1% Li gnocai ne (as base) The
f ol | owlircommesisiondiad a G¥&pared by the procedure
gi ven below Ingredients v a) Propofol Ig b)
2- hydr oxypor pyl - b-cycl odextrin 30g c) Lignocai ne base
O | g ddrebliniesl svahioat ®f 0 ABQSthetly Wytivivg hbDr éampositibn of
(0. 1 2.0mM ) Water For Injection g.s.to 100ni
BF Ye:  2- hydr oxypr opyl - b- cycl odextrin was .
di SSO'IYﬁgctg)gleagﬁmecche 8 aftbOAdhRiRGgCthesthb @86 AbARion of

base was a into HPBCD sol ution and di ssol ved by

Example V were evaluated in comparison with Propofol Oil-in-Water emulsion in

Swiss albino mice.

The results are provided in Table 4:

Table 4
Dose of Propofol Induction time (seconds) Recovery time (minutes)
(mg/Kg body
weight) Example V | Propofol o/w |[Example V | Propofol o/
emulsion w emulsion
25 9.90+0.32 9.90+0.31 461141 | 4.29+0.89

The Induction and recovery time of composition of Example V was
comparable with that of Propofol Oil-in-Water emulsion indicating similar
pharmacokinetic and pharmacodynamic profile of two pharmaceutically different

compositions

The composition of Example V was subjected for stability studies at 25°C.
The data at the end of 3 months is provided in Table 5:

Table 5
Condition
25°C
Test parameters Initial 1 month | 2 month 3 month
Appearance Clear, Clear, Clear, Clear,
colourless | colourless | colourless colourless
solution solution solution solution
pH 6.60 6.60 6.55 6.54

-12-
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stirring. The pH of the solution was adjusted to about
6.7 with 0.1 N Hydrochloric acid. Propofol was then

w@edaems2e5 HPBCD sol ution sl owly under stirri ngPCTimN2006/000299

solution was stirred at noderate speed for 3 hours to
bri ng about conpl exation of Propofol w th HPBCD.
Di sodi um edet ate was added to the above sol uti on

YIS of BlSpoiR A S grERlE Dt G710 %9'28 o 97138
PeCiatahon PRGU R o bl acs vl o under ni'i”” EE’ ‘oo o
&nd Qtineno B ar@B%g Theg @8& t)i on&{ﬂg a 7 OO

Pr ediropnfelh Dimen| yat ArtQ O u 0. 053

cavspnsofiliignocginef%@ IelO\M nd ucthoéﬁ? ard rIQ%Qverv t i1AR9

df Methodslatergiatnent ihegend o sll Fxtinplesonposi ti on of Exanpl e

V were eval uated in conparison with Propof ol

Ql-in-Water emulsion in Sw ss al bino mce. The

resul tigo/r e RbOV 884 if B elakhetitht P}_@ﬂﬂf& afth]Dl@nJJd'ét‘iiiéCGah ®ase)
and recovery time of conposition of

@m@bhbinethm qomptotsiion ofbtPnesh i dixample- Vnwﬂhvlér u@dﬁrg@ng rpmy

i ndi. | ar Qkb eti c and pharmacodynam c
6?‘%‘?’%? %‘ng‘?‘i%oﬂﬁvé‘lﬁﬁrﬁtg’éﬁrﬁa&cgl(?‘y di fferent conpositions
The conposition of Exanple V was subjected for

stability studies at 25C. The data_at the end of
mont h<Othgr geranesifiansiaf the present inygpficn ape nopresenied i éF able 6,

bRy Ala thge gnd of all Exanpl es.

Table 6
Ingredients Example
V1
Propofol 1.0g
Lignocaine base 0.1g
HPBCD 30.0g
Disodium edentate 0.0055¢
Disodium Hydrogen phosphate 0.01g
Potassium dihydrogen 0.0425g
phosphate
Phosphoric acid 0.5% 4ml
Water for Injection g.s 100ml
pH 6.50
Table 7
Ingredients Example Example Example
VII VIII IX
Propofol 1.0g 1.0g 1.0g
Lignocainebase =~ |  —reeee- 0.1g | ==
Lignocaine HCI eq. to 0.1g | == 0.1g
base
HPBCD 22.0g 22.0g 14.0g
Disodium edetate 0.0055g 0.0055¢g 0.0055¢g
Hydrochloric acid 0.IN | - 40ml | e
Dextrose | emeeem | emeeen 20¢g
Water for injection q.s.100ml | @.s.100ml | q.s.100ml
pH 6.0 5.94 - 60
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From the above data it is evident that Propofol and
Li gnocai ne (as base) are stable in the conposition

Wo@bioaiosees i n Exanpl e V wi t hout, under goi ng anyPCT/IN2006/000299

significant degradation when stored at 25C. O her
conpositions of the present invention are represented
in Table 6, Table 7 and Table 8. Table 6 Table 7Tabl e
8 The conpositions shown in 'dfﬁki)e 6, Table 7 and Tabl e
8 were prepared by the proce e! 8| ven bel ow. Exanpl e
: ThegeaRas {1 OrS BSRIOT CPRLAHPRY [ GLLAMIB0 ]t BSample
br ocedure of Exanplie V ysing the c%rrpdnents in gh
hmount s mentioned iln Table 6 BuXferig sdi#s and XHI
bRepptodri c acid V\henevle(ﬂg preseqtog/vere adde@gas agquepos
JIRUS! 0_HPBCD qolution bef g)rfgjaum Nyt gnoca 51
une{)})a[sp X__&IXLIT " Th sitilons VET e 8
pL@pacaub bﬁ(]floletqaw ng G he proceduFe oft Exaupl e / usi-ng
[ baseconponent s in tlhe anountjs mentioned in Tabl ¢ 6 and
. EXanpt e VIi[iI & X TO tTONS TWerE
rﬁgggﬂm by fnP\I |_owi 14‘8%_n nr‘kh ®e of F? e UéDl’Qé;
tE§0dmnpcﬂe@;tcs in th@ Qﬁ)ﬁﬁgjnts fdAs5oned i-a--Fabl ¢ 6-and
Tﬁ?hl%cﬂlongéf\‘im X Tﬁg__coq 0S) hj9N Was prepared gy,

e—proc dure—of -Bxample -1 addi ng-Dexirosg |

UT T O Ny —oTrro A\CA VA

aWafqli@l'éﬁtPCB@i ore fidsH9mlod. et el f ¢rg- e i hatsileAml

Qﬁ

OHHPr opof ol content), [ggradati gryprodyct s; gg 6.02

The compositions shown in Table 6, Table 7 and Table 8 were prepared by

the procedure given below.

Example VI: The compositions were prepared by following the procedure
of Example V using the components in the amounts mentioned in Table 6.
Buffering salts and phosphoric acid whenever present were added as aqueous

solution to HPBCD solution before adding lignocaine.

Example VIII, XI & XIII: The compositions were prepared by following

the procedure of Example V using the components in the amounts mentioned in
Table 6 and Table 7.

Example VII, X & XII: The compositions were prepared by following the

procedure of Example I using the components in the amounts mentioned in Table
6 and Table 7.

Example IX: The composition was prepared by following the procedure of
Example I adding Dextrose at the end before filtration.
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and Lignocaine content: Propofol and degradation
products content: Propofol and degradation products

w@onres9was determ ned by HPLC. The details aper/me006/000299

foll ows: Colum Hypersil ODS Detector U traviol et
detector Detection wavel ength 270nm Mobile phase 60 :
15 : 25 Acetonitrile : nmethanol : 10rM potassi um

p h o s p h m&;ﬁ& fife ﬁﬁwr ngdcag%oglg - o r t 9 E{ﬁna,ﬁ,ﬂgg;ﬂ}gﬁgp |products

Omd[lhgmmahre ddlntefm.w ol et det ect or Det ection wavel ength
235nm Mobi | e phase 60 : 15 : 25 Acetonitrile :
rret hanol : 1QrM pot assi um phosphat e Buffer Sarrpl e

ncen rati 0 Flow rate Im

Vant g’ﬁ BP ﬂé‘z g?*’ég'é‘ﬂf‘ I?"r?@é‘ﬁ‘isu‘@ﬁfentTﬁ@Pﬁf@saéﬁt degradation
i nvent poxdupts cuhidaiswas deteemineglttsHPEC aTae dbBis e as follows:
ConMpos | t hat overcones hesg(ﬁ?%vant ages of

emul si on formul ation. The ¢ n of the

Detector - Ultravmlet detector

Detection wavelength - 270nm

Mobile phase - 60 : 15 : 25 Acetonitrile : methanol : 10mM
potassium phosphate Buffer

Sample concentration - 0.2mg/ml

Flow rate - Iml / min.

2. Lignocaine content:

Column - Hypersil ODS

Detector - Ultraviolet detector

Detection wavelength -~ 235nm

Mobile phase - 60 : 15 : 25 Acetonitrile : methanol : 10mM
potassium phosphate Buffer

Sample concentration - 0.02mg/ml

Flow rate - 1ml / min.

Advantages of the present invention :
The present invention provides a clear sterile anaesthetic composition that
overcomes the disadvantages of emulsion formulation. The composition of the

present invention has many advantages some of which are as follows:

1. The composition causes less pain on injection.

2. The composition is clear, can be visually inspected before administration

and can be administered with the use of on-line microbial filter.
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present invention has many advantages sone of which
are as follows: 1. The conposition causes | ess pain on

WO pjogosa2eh. 2. The conposition is clear, can bRCT/IN2006/000299

visual ly inspected before adm nistration and can be
adm ni stered with the use of on-line mcrobia
filter.3. The conposition does not contain

osphgl i pi ds. .Henc | asma phosphol i.pids, are
Eﬂaf f ect% §08}P08§$%n OersaPOtaﬁﬁ“{gﬂrbt ?ﬁ’}g’ﬁ‘p@ﬁ' t hetlence plasma
conMposiHokgtivlipftis Hi® GRITREAL igdN SiR@ReAPt adidlS®ra@lBY of the
change in triglyceride clearance. 5. The conposition
can becomPEEdioni t h any of the commonly used dil uents
before adm nistration. 6. The acidic pH of the
conposition helps to control mcrobial growth during
l4ng tEievoatvsitio idoed nad kafseAhiBhdngeAn tigiiepids clearance.
anaest heti c conposition suitable for parentera
adm ni stration conprising propofol, 2-hydroxypropyl -
beycl ofiextdhpositdrRER) bcfaﬂﬁfe% Wi aa!nx‘%}ecﬁé QSﬁlhﬁ)nlr?r used diluents
Lignocaine or 1ts acid salts. 2. conpositio
accor chefigretadmi@ligtiato, wherein the Li gnocai ne acid salt
I s Lignocai ne hydrochloride. 3. A conposition as
claimed in aim1l1l or 2, wherein the said conposition
163 havihecheptic BRI @\he/ corfiposthidnOERRStb ldo o138 cedRAIBE Wi Quring
Caim3, wherein the said conposition is having pH 4 -
7. 5. lpngtempedminisiratios. cl ai ned in any of the preceding
claim further
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conprising an antioxidant, a buffer, an isotonic
di luent or a conbination thereof. 6. A conposition as

web@iroext9d n any of the precedi ng cl ai m wher ei nPCTIEN2006/000299

wei ght ratio of propofol to HPBCD is 1:14 - 1:60. 7. A
conposition as clainmed in daim6, wherein the weight
rati o of propofol to HPBCD is 1:14 - 1:30. 8. A

conposition as clainmed in R/, Wherein the wei ght
rati o of propofol to HPBC@&@S-ZO - 1:30. 9. A

conposition as clainmed in any of the preceding claim

wher ei At dimepuscp@bahetizsingisitioh sulteble @ érdtb@Dadrfindstration
mg/m - 20 mg/m. 10. A conposition as clainmed in

d ai m 9OmprEpg pieppfd Shrfrexmropdriicyalodestrin (EPBCD) and a local
CoOnMposi} i 1% 10. -m .11, A conposition as

cl ai neé&élsﬁ%g?]%@?’%iheeo%rtg%é?% “claim wherein the

Li gnocaine or its acid salts content of the

cgnpositi on expressed as Lignocaine base is 0.5ng/nml -
125my/ A SOMBOSRNCASRPIIENE 1ooRiaim loveerinl thaLigngraing acid salt is

wher el 0idnli€aikd BRAGAHINEALT 1ts acid salts content of

t he conposition expressed as Lignocai ne base is about
lmg/ M. 13. A conposition as clainmed in any of the

precediyng clai.m whetein. Propofol s _about |g; L
53y cir BN BIRSBUR af ClATBRbHEGIRT | ar AWEtF™ Biegid composition is
Li gnocnwj@gbﬁtl b6 7t 0 base, is about O 1g; Disodium
edetate is about 0.006g and Water for Injection g.s.to
100m and has a pH 4 - 7. '

4. A composition as claimed in Claim 3, wherein the said composition is
having pH 4 - 7.

5. A composition as claimed in any of the preceding claim, further
comprising an antioxidant, a buffer, an isotonic diluent or a combination

thereof,

6. A composition as claimed in any of the preceding claim wherein the
weight ratio of propofol to HPBCD is 1:14 - 1:60.

7. A composition as claimed in Claim 6, wherein the weight ratio of propofol
to HPBCD is 1:14 - 1:30.

8. A composition as claimed in Claim 7, wherein the weight ratio of propofol
to HPBCD is 1:20 - 1:30.

9. A composition as claimed in any of the preceding claim, wherein the

propofol content of the composition is 1 mg/ml - 20 mg/ml.

10. A composition as claimed in Claim 9, wherein the propofol content of the

composition is about 10 mg/ml.
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14. A conposition as clainmed in any of the preceding
claim wherein Propofol is about 1g; 2-hydroxypropyl-

wh2eyobngextrin i s about 3Qg; Lignhocai ne base PGT/mRow/000299

O 1g; Disodiumedetate is about 0.005g; Hydrochloric
acid 0.1N is about 2m and Water for Injection g.s.to
100m and has a pH 4 - 7. 15. A nethod of

MeIuf acA Wonip@sition guclatsedainesy n€tthe prarpingi ¢lhion wherein the
sui tabl e for_ parenteral adm nistration as clajned in
any of Iﬂﬁ@‘]ﬁﬂ’@c@dlﬂﬁga“éﬁ a2y coBkpt |@|'§'ﬁ ‘F%?l?ﬁsﬁt?naﬁx?ressed as

agueousy, dr oxypropyl - b-
; (ji’ér%h{fﬁé%é) a Ioca%/|M Yhet) o

cyclodex anaest hetic
Li gnocaine or its aC|d salts at pH 4-7 using buffers,

angy/ or @(&g&%oéﬂlﬁ {'é’l ﬁn a¢i g erQirn tRb ‘Pﬁ%ﬁ%lh@ or its acid

aci ds, e so Ium hy r oxi de

aqueOU$a]sm aestchiedf daecmmpmnﬁqnocxmedssct astliighdogingsbase is about
herein described in the text and in the Exanples |I and

V to XI¥¢m7 A nethod of nmanufacturi ng an aqueous
anaest heti c conpositi on substantially as herein

;j(f‘ll%?r | bﬁ (cj:orlngo§1 gn gse hinied dmlarr]ly to? the preclzﬂgc)l&n%sclaun anerem ?’ropofol
is about 1g; 2-hydroxypropyl-p-cyclodextrin is about 30g; Lignocaine HCl
eq. to base, is about 0.1g; Disodium edetate is about 0.006g and Water for
Injection g.s.to 100ml and hasa pH 4 - 7.

14. A composition as claimed in any of the preceding claim, wherein Propofol
is about 1g; 2-hydroxypropyl-B-cyclodextrin is about 30g; Lignocaine
base is about 0.1g; Disodium edetate is about 0.005g; Hydrochloric acid
0.1N is about 2ml and Water for Injection q.s.to 100ml and hasa pH 4 - 7.

15. A method of manufacturing an aqueous anaesthetic composition suitable
for parenteral administration as claimed in any of the preceding claim,
comprising forming an aqueous solution of propofol, 2-hydroxypropyl-B-
cyclodextrin (HPBCD) and a local anaesthetic Lignocaine or its acid salts
at pH 4-7 using buffers, and/or acids like hydrochloric acid, or phosphoric
acids, and/or alkali like sodium hydroxide.

16.  An aqueous anaesthetic composition substantially as herein described in

the text and in the Examples I and V to XIIL

17. A method of manufacturing an aqueous anaesthetic composition,
substantially as herein described in the text and in the Examples I and V to
X1
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