-1/17- . BUTYLPHTHALI DE | NTRAVENOUS EMULSI ON AND APPLI CATI ON THEREOF FI ELD

OF I NVENTI ON The present invention relates to a butyl phthalide preparation,
“and specifically to a butylphthalide intravenous enul sion and application

t her eof . BACKGROUND OF THE | NVENTI ON dl - 3-n-Butyl pht hal i de (NBP) al so

call ed butyl phthalide is dl-3-butyligghenzofuran-1(3H) -one, which is a

racene. 1-3-n-Butylphthalid is extracted from celery seeds. NBP acts on

nmul tiple steps of cerebral ischem a procedure, such as reducing infarct

area after focal CBHEMHTEAMHEdNT%F@&@ﬂS@WQNAMDOOd flowin

i schem c area and i nproving cerebral ischemc area,
protecting mtochondri al funé&#ﬁﬁ%Ahiﬁ$t€h§@&H§Pdanage to nerve function,
and i nproving cerebral energy netabolismafter total cerebral ischem a.
Chi nese Patent Nos. 98125618. X, 03137457.3, 2003 1 01 00222.2 and

2004100Ga74D grespaetiorel y di scl ose the applications of butyl phthalide in
anti-thronbus and anti-platelet aggregation, the appl i cation of

1- n- but yl pht.hal i reven and t tent _of .denmenti a, e

i ar ot} on HRPHERAPLEY GRaleS fo o i sREIES ostbereriafy i, g EF dh

| schem gkt botraitiolt BRLRRL LAEfiERRiALLeES avallable in market are
only soft “capsul'es. Since butylphthalide is of an oily liquid form it can
be di ssol ved |n an 0|I hase or directly processed to forman enul sion,
then carP NHONes or soft capsules, or can be orally
adninistered dlrectly Fbmever butylphthallde has a rel atively apparent
first pass disti-BatylpHuhatide | ead$NBB) a rehledivel yalledw bi dawgihklaliddity. isl n

(addl tion, cerebral ischenm a patients wusually are conpanied with dysphagi a
or cona dr-3dutyisebesapfurand 3 neneovhishds atrareme) Y%nc%utylphthahd is extracted from

celery seeds. NBP acts on multiple steps of cerebral ischemia procedure, such as reducing
" infarct area after focal cerebral ischemia, increasing cerebral blood flow in ischemic area and
improving microcirculation in cerebral ischemic area, protecting mitochondrial function,
alleviating damage to nerve function, and improving cerebral energy metabolism after total
cerebral ischemia. Chinese Patent Nos. 98125618.X, 03137457.3, 200310100222.2 and
200410001748.X respectively disclose the applications of butylphthalide in anti-thrombus and
anti-platelet aggregation, the application of l-n-butylphthalide in prevention and treatment of
dementia, cerebral infarction and in manufacture of medicaments for treatment of cerebral

ischemia.

Currently butylphthalide preparations available in market are only soft capsules. Since
butylphthalide is of an oily liquid form, it can be dissolved in aﬁ oil phase or directly
processed to form an emulsion, then can be packaged in hard capsules or soft capsules, or can
be orally administered directly. However, butylphthalide has a relatively apparent first pass
effect which leads to a relatively low bioavailability. In addition, cerebral ischemia patients
usually are companied with dysphagia or coma, so that capsules cannot meet the clinical
requirements for these patients. For cerebral ischemia patients, time is life. Therefore, it is

vital to develop a new delivery system suitable for clinical application.




requi renents for these patients. For cerebral ischema patients, tine is

life. Therefore, it is vital to develop a new delivery system suitable for
“clinical application. -2/17- SUMVARY OF THE | NVENTI ON Si nce butyl pht hal i de

is an oily liquid and hardly dissoluble in water, a specific manufacture

technol ogy is enployed in the presentyssnvention to process butyl phthalide

into an enulsion for intravenous adm nistration. The butyl pht hal i de

i ntravenous emul sion of the present invention has the follow ng

advant addEVIMARY @NUHHE INNCENYIQ@Nt ers into systemic circulation, thus
resulting in quick action; the solubility of butylphthalide is inproved,

resulting igh@ bepheRIASAHR; omndifid bhe HaadlgeditsambRf ibuiadpht Bedkifide to

brain tissue is inproved, thus reducing its toxic side-effects. The

enul si omanfifatives feclewbogy i3 envglnyddan thegsesantiavdntion & mogsss bitylpbthakedsintbGnand
2000 nm and may be adm nistered via intravenous injection or infusion in
order t émilsifne{es” igiipverowut admiRistrafien. phhe prtylahhaliden gitraygneps empjsion of the

DUt DOBRLL T SN, PRoPlgh S0 07 b SR ARG

but y! pht? v gredrent. in an amount

of 0. 0130V ¥n, tﬂﬂisefé%{llﬁg xng%@%% 2O Yhe WDLEIRY BF %agmaﬁhdglis LQptdRed,and an

exci pient 1 n an anoun . 99w /u, preferably "80-99.9wt % nore
pr ef er abéyitDg- D92 S¥uded si@agen ahiver tied adrgatiap obft butgfphthhkdee i lbsdio nissuBhis
exci pi ent coggrises an oil phase, an aqueous phase, an enulsifier, a
st abi | i zmproseditlors reducingistegebide-e@erisgent . But yl pht hal i de or derivatives
thereof nmay be either a racene of butyl phthalide or derivatives thereof,

(or | -butyl pichahiifien 6F 1deibaat inv&iioh s 8 ParticlfzLSChddivas 1078 DOV se an
oil phase in an anount of 0-50wt% preferably O0.1--40wt9% an aqueous phase
in an anodinty bt aBQin2Baed/yia fmtefvencais injedidn OF itfi9dionain ordemix sdhfeve quick agtinanount
of 0.01-50wt % preferably 0.5-10w% a stabilizer in an anmount of
0' - 50wt od pragrtareghngeffect. 15wt % and an osmoregul ati on agent in an anount of
0-10wt % all

The butylphthalide intravenous emulsion of the present invention comprises

butylphthalide or derivatives thereof as an active ingredient in an amount of 0.01~50wt%,
preferably 0.01~20wt%, more preferably 0.01~10wt%, and an excipient in an amount of
50~99.99w(%, preferably 80~99.9wt%, more preferably 90~99.5%, based on the total weight
of the emulsion. The excipient comprisés an oil phase, an aqueous phase, an emulsifier, a
stabilizer and/or an osmoregulation agent. Butylphthalide or derivatives thereof may be either

a raceme of butylphthalide or derivatives thereof, or /-butylphthalide or derivatives thereof.

The excipient may comprise an oil phase in an amount of 0~50wt%, preferably
0.1~40wt%, an aqueous phase in an amount of 50~98wt%, preferably 60-97wt%, an
emulsifier in an amount of 0.01~50wt%, preferably 0.5~10wt%; a stabilizer in an amount of
0~50wt%, preferably 0~15wt%, and an osmoregulation agent in an amount of 0~10wt%, all

based on the total weight of the excipient.

The process for manufacture of the butylphthalide intravenous emulsion of the present
invention comprises the steps of, such as preparing a primary emulsion, homogenizing,
sterilizing and quality controlling. The step of preparing the primary emulsion is carried out
by utilizing ultrasonic method or high-speed shearing method (FA25 Model High Shear
Emulsifying Machine, FLUKO Equipment Shanghai Co., Ltd.). The step of homogenizing is




based on the total weight of the excipient. The process for nmanufacture of
t he butyl pht halide i ntravenous enul sion of the present invention conprises
"the steps of, such as preparing a primary enul sion, honbgeni zi ng,
- sterilizing and quality controlling. The step of preparing the primry
emul sion is carried out by utilizingtrasonic nmethod or high-speed
shearing nethod (FA25 Model Hi gh Shear Enul sifying Machi ne, FLUKO
Equi prent Shanghai Co., Ltd.). The step of honobgenizing is -3/17- carried
out by peitiedzou pyautiligings e dge-stice thiglr PssUFe cEWSITENE A JOZIRECTHERS geaticd ng
met hod Ni r0- Soayi 0 del Hi Pressure nogent zer. .an tin
il o FIEFore Gl oA bl Prsgibd DampBEiath fud QPR cr oG R h B ogy.
The ste teeri | j.zi LS b i FOhapE.es: : i) 1zing
inder 1 oo eeizRg ol ARG et 1B AR B R T bR i g
parti cl eishigdeah faEskivelstdalliDRSGRI B ThbbOR hE IEalt NG is miainlPeheied babyof oi |
phase In the enmul sion of the present invention, the oil phase generally has
an anoumeeasyringgmsticleofized- 50% (W v). It is required in the present invention
that a therapeutically effective amount of drug should be dissolved in a

rel ati vehyrsitth DERUNPTIONOF TR SSVERGTEONUIG precipitate occurs or no

| ayer separation occurs under cryogenic storage condition, and in the
meant i me st.abl _%ﬁﬁlsion is able to be formed with an aqueous phase in
the preddhrelecten ghPibPA3F%i fier. The oil phase as used in the present
invention may be a natural vegetable oil wth long chain fatty acid ester
groups or éanvhgemalsior obille meschainkyntme] e @dtphascdgrnaglls hhy #cimehirt dn sissuct ur e
(modi fication and hydrol ysis. The exanples of those may be one of or a
mi xt ur e BO-8F§Kwhn- Ibis redyired g sheairpspni inveniioa shat @ shegangaieoally efsetye agiopnt
tea-seed_oj |, peanut oil, cottonseed oil. sesa il rape oil .saffl ower
oi 1. ol 1% & FHoubhe dlftolisd ™ AN il BRRR ol pliogs LGB cer i de
W th a allel fOLL BlarkRn'oheut Shdef cfléhic SbfzRe BhdRith, ARFinkhdhiAfina
Arl acel 80, Arlace ,

stable emulsion is able to be formed with an aqueous phase in the presence of an emulsifier.

The oil phase as used in the present invention may be a natural vegetable oil with long chain

fatty acid ester groups or a vegetable oil or fatty acid ester being subjected to structire

modification and hydrolysis. The examples of those may be one of or a mixture of soybean oil

{especially in injection grade), castor oil, tea-seed oil, peanut oil, cottonseed oil, sesame oil,

rape oil, safflower oil, olive oil, coconut oil, palm oil and cacao oil, or may be a glyceride

with a chain length of C¢~C,; fatty acid, such as but not limited to Arlacel 80, Arlacel 86,
{ Capmul MCM, Captex 200 (oil), Captex 355 (oil), Miglyol 812 (oil), Mywvacet (oil), Myverol

18-92, glyceride oleate, glyceride linoleate, macrogol glyceryl laurate, ethyl oleate, ethyl

linoleate, caprylocaproyl triglyceride, and a mixture thereof, or may be a mixture of the above

long chain fatty acid esters and medium-chain fatty acid esters.

During the manufacture of an injection emulsion, a preferred oil phase has relatively
little haemolysis effect and is refined. Besides generally used vegetable oils, the following oils

may also be used in the present invention:
Arlacel 80 (HLB=4.3) Sorbitan monooleate

Arlacel 86 (HLB=2.8) Glyceride oleate: propylene glycol (90:10)




Capmul MCM Captex 200 (oil), Captex 355 (oil), Mglyol 812 (oil), Myvacet
(oil), Myverol 18-92, glyceride oleate, glyceride |linoleate, macrogol
“glyceryl laurate, ethyl oleate, ethyl [|inoleate, capryl ocaproyl
triglyceride, and a m xture thereof; or may be a m xture of the above |ong
chain fatty acid esters and nmedi um chgimn-fatty acid esters. During the
manuf acture of an injection emulsion, a preferred oil phase has relatively
little haenolysis effect and is refined. Besides general l¥ used veget abl e
oi lI's, the $HMBMEY GBS Snfif) Lreenupail (8&d VmonoglyCerideafiglysstidst i on:

Arlacel 80 (HLB=4.3) Sorbitan nonool eate Arlacel 86 (11LB=2.8) dyceride

ol eate: progyere (gilycol (90: 1@hcordk dif C3CARPabpyMaWe(idbBsissté- 6. 0) Coconut
oi | CB/ Cl10 nonogl yceride or diglyceride Captex 200 (oil) Coconut oil

C8/ C10 propyl e | ycol dieste Capt .0l 1).,Coconut oil C8/Cl10
triglyceri tﬁn&s% Y812 (oil )&%%gﬂﬁégﬁ%(%gl&%ld%i glyceride Mvacet
(oil) Purified and acetyl ated nonogl yceride Myverol 18-92 (HLB-3-7)
Purified sMiglyd®é? (@)l nonogl yEeromieoil E8KI1QItriglNecr@e% of gl yceri de

|l inol eate) Peceol (HLB=3) dyceride ol eate Miisine (HLB=3) dyceride

l'inol eat e pMGRIMCHIE 44/ 14 (HLBpddgiedVRRreE Iateglnyd;lgg]?];erjd@ur ate (2) Selection
of emulsifiéer The enmulsifier as used in the presenf invention may be one of -

or a m xture -of noni onic urfactants and ani onic. surfactants.. The
preferred g} ﬂ"‘l‘@&'ﬁ%%é bu?u‘i’l@efdtquflﬁ‘i"f’%rcf’l B CEHYe or a mixture of
soybean lecithin or nodified soybean |lecthin (natural or synthesized),

ovol ecithin or nodified ovol ecidohiamifgn2itarfiglycaridsymolesgts) zed), Ophase 31,
(-Pol oxamer 108,

Peceol (HLB=3) Glyceride oleate

Maisine (HLB=3) Glyceride linoleate

Gelucire 44/14 (HLB=14) Macrogol glyceryl laurate
(2) Selection of emulsifier

The emulsifier as used in the present invention may be one of or a mixture of nonionic
surfactants and anionic surfactants.. The preferred emulsifier may be but not limited to one of
or a mixture of soybean lecithin or modified soybean lecthin (natural or synthesized),
ovolecithin or modified ovolecithin (natural or synthesized), Ophase 31, Poloxamer 108,
Poloxamer 188, Poloxamer 407, polyoxyethylene (hydrogenated) castor oil, water soluble VE
(TPGS), Solutol HS-15, PEG-400 monostearate, PEG-1750 monostearate, Tween-80,
Tween-20, and Span-20. It is preferred to use a mixture of these emulsifiers. During the
manufacture of an injection emulsion, the preferred emulsifier has relatively little haemolysis
effect and is refined. Besides the above emulsifiers, the following may also be used in the

butylphthalide emulsion of the present invention:
Ophase 31 (HLB=4) Liquid lecithin
Soybean lecithin (HLB=4/7/9) Soybean lecithin

Cremophor EL (HLB=13.5)  Polyoxyethylene castor oil




Pal oxamer 188, Pol oxamer 407, pol yoxyet hyl ene (hydrogenated) castor oil,
wat er soluble VE (TPGS), Solutol HS-15, PEG 400 nonostearate, PEG 1750

" nonost earate, Tween-80, Tween-20, and Span-20. It is preferred to use a

m xture of these enulsifiers. During the manufacture of an injection

emul sion, the preferred enul sifier hagselatively little haemolysis effect
and is refined. Besides the above enulsifiers, the follow ng nay al so be
used in the butyl phthalide enul sion of the present invention: Ophase 31

(HLB=4) LiRple-amer s GilB=386y beBolyperethyking pelprpagoyicans etheyBd8n | ecit hi n
Crenmophor EL (HLB=13.5) Pol yoxyethyl ene castor oil $i$ -5/17 Pol oxanmer 108

(HLB=30. 5)pdtedayex yss (Mleme) pol pebxypieaidldne pelyetitespyiend &thePRlcgxamer 188
(HLB=29) PolyoxyethyPﬂﬁe p%lyox?%r%@&?éne@ether F-68 Pol oxamer 407

bol yoxy et IGRECAT b Ahofol LR SSHiBIRE BT BBt et BTy ot yl eno

sorbitan nonol aurate Span 20 (HLB=8. 6) Sorb!tan nDnoIaurate (3) Selection
of st abi | iDwesen 8QiHEBFES)st abi | i Pelyospsthydead somhitatheopnleatent i nvention may be
but not limted to one of or a mxture of oleic acid, sodium ol eate,

sodi um capfydeabs (ERel£5) er ol , pag&kye&y%bg@rbgﬁpeﬁmmrme acid and sodi um
salt thereof, vitamn A V|tan1n C~ and vitamn E. (4) Selection of

osnor egul ui tabl e tion agent as used in the present
i nvention 9282§§§r8§%t limt ﬁ%q %8W§m5¢eor a mxture of sodium

chl oride, glucose, sorbitol, xylitol, mannitol, and glycerol. (5) Basic
f or mul at(Bfelafiobof syahplitehal i de | nt ravenous enul si on

Suitable stabilizer as used in the present invention may be but not limited to one of or a
mixture of oleic acid, sodium oleate, sodium caprylate, cholesterol, cholic acid, deoxycholic

acid and sodium salt thereof, vitamin A, vitamin C, and vitamin E.
(4) Selection of osmoregulation agent

Suitable osmoregulation agent as used in the present invention may be but not limited to

one of or a mixture of sodium chloride, glucose, sorbitol, xylitol, mannitol, and glycerol.
{(5)Basic formulation of butylphthalide intravenous emulsion

In the butylphthalide intravenous emulsion of the present invention, the ratio of
butylphthalide : oil phase : emulsifier : aqueous phase : stabilizer : osmoregulation agent is
any ratio (by weight) within the range of 0.01~50wt% : 0~50wt% : 0.01~50wt% : 50~98wt% :
0~50wt% : 0~10wt%.

In one embodiment, the butylphthalide intravenous emulsion of the present invention has

the following composition:

Butylphthalide 10g
Oil phase 100g
Emulsifier 50g

Stabilizer 50g




In the butyl phthalide intravenous enul sion of the present invention, the
ratio of butylphthalide : oil phase : emulsifier : aqueous phase :

" stabilizer : osnoregulation agent is any ratio (by weight) within the
range of 0.01-50wt% : 0-50Wm % : 0.01-50m % : 50-'98wt % : 0-50wt % :

0-10Wm % I n one enbodi nent, the butylghthalide intravenous enul sion of the
present invention has the follow ng conposition: Butylphthalide log Ql
phase 100g Emulsifier 50g Stabilizer 6/ 17- Aqueous phase Added to
1000m DESERIEPTH RSOF THE PREFERRE@@NB@@?Q@NTS Exanpl e 1: Preparation of
but yl pht hal i de i ntravenous emul sion Fornula conposition (g) Butyl phthalide

10 SoysRCREETION OFPHE IRIEERRED EMBODIMIEATSN E 1 Sorbitol 25 Water

for injection Added to 1000m The preparation process conprises the steps
of butylphth I vi.ta bean oi | ,were wei ghed and m xed to
form an Egﬁafnp%‘n g’éé 5%1 tﬁ?ﬁﬂgﬁgéﬁfﬁégwﬁrﬁ&l Wi ed in a 60C water bath.
Soybean lecithin and sorbitol were wei ghed and dispersed in water to form

an aqueousfghakeomapgtiothe aqueou&@)phase was pre-heated in a 60C wat er
bat h. The oil phase was

Butylphthalide 10

Soybean lecithin 12

Soybean oil 100

Vitamin E 1

Sorbitol 25

Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, vitamin E and soybean
oil were weighed and mixed to form an oil phase, and the oil phase was pre-heated in a 60°C
water bath. Soybean lecithin and sorbitol were weighed and dispersed in water to form an
aqueous phase, and the aqueous phase was pré—heated in a 60°C water bath. The oil phase was
slowly poured into the aqueous phase, and the mixture was dispersed by using a high shear
emulsifying machine under 10,000 rpm for 5 min. Then the mixture was circulated in a high
pressure homogenizer for 5 times, in which the first stage pressure is 100MPa and the second
stage pressure is 10MPa. Then the emulsion was régulated to have a pH of 8, filtered,
subpacka-ged and sterilized at 121°C for 15min. Nitrogen gas is fed for protection during the

whole process.

Example 2: Preparation of butylphthalide intravenous emulsion
Formula composition (g)
Butylphthalide 15

Castor oil 100




slowy poured into the agqueous phase, and the m xture was di spersed by
using a high shear ( enulsifying machi ne under 10,000 rpmfor 5 mn. Then
“the mxture was circulated in a high pressure honogenizer for 5 tinmes, in
which the first stage pressure is 100MPa and the second stage pressure is
10MPa. Then the enul sion was regul ategisto have a pH of 8, filtered,
subpackaged and sterilized at 121C for 15min. Nitrogen gas is fed for
protection during the whole process. Exanple 2: Preparation of

but yl pht haISQYbeﬁnaﬁqi@Vbnous enul si¥h Formul a conposition (g) Butyl phthalide
15 Castor oil 100 -7/17- Soybean lecithin 12 Pol oxaner 188 6 d ycerol 25
A ei ¢ aci d ph:Méleprgd or i njecti ons Added to 1000m The preparation process
conprises the steps of butyl phthalide, soybean lecithin, oleic acid and
cast or oil(ggre wei ghed and m xe o forman oil phase, and the oil phase
was pre-hé&V&% n a 60C water bath. Pol oxamer 188 and gl ycerol were

wei ghed and dispersed in water to form an aqgueous phase, and the aqueous
phase was [Dleichedted in a 60C wat¥r bath. The oil phase was slowy poured
into the aqueous phase, and the m xture was dispersed b using a high
shear emul sif.yifng. r I ne under 1 @ﬂ%{or 5 mn. Then the m xture was
circuIatedgyﬁégﬂﬂpgﬁﬁgéessure hoﬁ%%g%?%gr ér 5 tinmes, in which the first
stage pressure is 100MPa and the second stage pressure is 10MPa. Then the
emul si on wakherRsgRargioacPreessharmaptises Hq gepserl: thgﬁh@%ﬂ@ sombse kestiia. alsts

sterili 46 aarlltd c]é,gt]érc o}clo\{rerg' ?Nrgigr?ied I\alln R3&Y (I %im 2n ]:)3 %h];.s%r and the oil phase was

pre-heated in a 60°C water bath. Poloxamer 188 and glycerol were weighed and dispersed in
water to form an aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath.
The oil phase was slowly poured into the aqueous phase, and the mixture was dispersed by
using a high shear emulsifying machine under 10,000 rpm for 5 min. Then the mixture was
circulated in a high pressure homogenizer for 5 times, in which the first stage pressure is
100MPa and the second stage pressure is 10MPa. Then the emulsion was regulated to have a
pH of 8, filtered, subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for

protection during the whole process.

Example 3: Preparation of butylphthalide intravenous emulsion

Formula composition (g)
Butylphthalide 20

Soybean lecithin 12

Olive oil 100

Cholic acid 1

Mannitol 20

Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, cholic acid and olive oil

were weighed and mixed to form an oil phase, and the oil phase was pre-heated in a 60°C




protection during the whol e process. Exanple 3: Preparation of
butyl pht hal i de i ntravenous enul sion Fornula conposition (g) Butyl phthalide
" 20 Soybean lecithin 12 dive oil 100 Cholic acid | Mnnitol 20 Water
for injection Added to 1000m The preparati on process conprises the steps
of butyl phthalide, cholic acid and algye oil were weighed and m xed to
forman oil phase, and the oil phase was pre-heated in a 60C -8/17- water
bat h. Soybean | ecithin and nmannitol were wggghed and di spersed in water to

f or m an WaRjhaBu Sophras decithimgandsanidiob e wighed and dipewed dnpagr fhioamegsc wat er

bath. The oil phase pour ed int.q ueo and t he
ot ur ¢ RS PR a i aqu i Pl listvatedtn p 005G AR IR BBt o
each ti ] e =1

R Ly
100MPa  andinidd€1® aeomit foSéarl €imfe] SESd €0VE). TH& e mik@re WhrciRildlediion highs

regul ated to have a pH of 8, filtered, subpackaged and sterilized at 121C
f or 15nipressuxk ﬁlomggqmizgaﬁariﬁim@dimwlniclpﬂmtfesitstagn pehssiray 1002 Pawind ke sscandess.
Exanpl e 4: Preparation of butyl] phthalide |ntrﬁvenou enulsigg Ffrngla
conposi t138f EFUBUE YiONFendi PlaéhezsmU@Sth%ﬁsée@a 2t o1 Brye opbh &Pt AltsT

subpackaged and sterilized at 121°C for 15min, Nitrogen gas is fed for protection during the

whole process.

Example 4 Preparation of butylphthalide intravenous emulsion

Formula composition (2)
Butylphthalide - 25

Cottonseed oil 100

Ovolecithin 12

Poloxamer 188 20

Glycerol 25

Sodium oleate 10

Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, ovolecithin, sodium
oleate and cottonseed oil were weighed and mixed to form an oil phase, and the oil phase was
pre-heated in a 60°C water bath. Poloxamer 188 and glycerol were weighed and dispersed in
water to form an aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath.
The oil phase was slowly poured into the aqueous phase, and the mixture was dispersed by
using a high shear emulsifying machine under 10,000 rpm for 5 min, Then the mixture was
circulated in a high pressure homogenizer for 5 times, in which the first stage pressure is
100MPa and the second stage pressure is 10MPa. Then the emulsion was regulated to have a

pH of 8, filtered, subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for




Pol oxamer 188 20 dycerol 25 Sodiumoleate 10 Water for injection Added
to 1000m The preparation process conprises the steps of butyl phthalide,

" ovolecithin, sodium oleate and cottonseed oil were weighed and m xed to
forman oil phase, and the oil phase was pre-heated in a 60C water bath.
Pol oxanmer 188 and gl ycerol were wei ghgfy and dispersed in water to form an
aqueous phase, and the aqueous phase was pre-heated in a 60C water bath.
The oil phase was slowy poured into the aqueous phase, and the m xture was
di sper sayotggHon dring the wiolpreersar enul si fyi ng machi ne under 10,000 rpmfor 5
mn. Then the m xture was circulated in a high pressure honogeni zer for 5
times, iBxawplecs) Prdjardion o biyipBaldedasaefoussemulféiVPa and the second stage
pressure is 10MPa. Then the enul sion was regul ated to have a pH of 8,
filtered, ?Q%SFkagﬂed iEmd sterilized at 121C for 15min. Nitrogen gas is fed
for -9/ 17-5% TSR i ng the ol e process. Exanple 5: Preparation of
butyl pht hal i de i ntravenous enul sion Fornula conposition (g) Butyl phthalide
30 SoybearButgiphthhlide 12 Soybean &1 200 Tween 80 6 ¢ Vitanmin E 8 Xylitol
100 Water for injection Added to 1000m

Soybean lecithin 12

Soybean oil 200

Tween 80 6

Vitamin E 8

Xylitol 100

Water for injection Added to 1000ml

The prepafation process comprises the steps of: butylphthalide, Tween 80, vitamin E and
soybean oil were weighed and mixed to form an oil phase, and the oil phase was pre-heated in
a 60°C water bath. Soybean lecithin and xylitol were weighed and dispersed in water to form
an aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath. The oil phase
was slowly poured into the aqueous phase, and the mixture was dispersed by using a high
shear emulsifying machine under 10,000 rpm for 5 min. Then the mixture was circulated in a
high pressure homogenizer for 5 times, in which the first stage pressure is 100MPa and the
second stage pressure is 10MPa. Then the emulsion was regulated to have a pH of 8, filtered,
subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for protection during the

whole process.

Example 6: Preparation of butylphthalide intravenous emulsion
Formula composition (2)
Butylphthalide 40

Caprylocaprovl triglyceride 200




The preparation process conprises the steps of: butyl phthalide, Tween 80,
vitamn E and soybean oil were weighed and m xed to forman oil phase, and
"the oil phase was pre-heated in a 60C water bath. Soybean lecithin and
xylitol were wei ghed and di spersed in water to form an aqueous phase, and
t he aqueous phase was pre-heated i n_go#pPC water bath. The oil phase was
slowy poured into the aqueous phase, and the m xture was di spersed by
using a high shear. _emul sifying machi ne under 10,000 rpmfor 5 mn. Then
the mi xt ur eSWRRNJPFdN ated in a K gh pressure honogenizer for 5 tines, in
which the first stage pressure is 100MPa and the second stage pressure is
10MPa. TherpdihanrArugsi on was regut@ted to have a pH of 8, filtered,
subpackaged and sterilized at 121C for 15mn. Nitrogen gas is fed for
protection 5&99 the whole process. Exanpl e 6: Preparation of
butylphthallge I'ntravenous emul sitn Fornul a conposition (g) Butyl phthalide
40 Caprylocaproyl triglyceride 200 -10/17- Soybean l|ecithin 12 Pol oxamer
188 20 d yeleicgkid25 QO eic acid 1 Water for injection Added to 1000nl The

preparation process conprises the steps of butyl phthalide, soybean

| ecit hin, L C nd capryl o [ gl yceri de were wei ghed and
m xed to fgwﬁ?gﬁrgﬁ?ﬂﬁ ase, and t%@ﬂgﬁgho%%gse was pre-heated in a 60C

wat er bat h. Pol oxaner 188 and glycerol were meighed and dispersed in water
‘to form an HEuSERASALoRAYacCesS RAMPIIES shpudens<ofpbutylphifalide, sevbsam desiihinn olgics0C

wat e DL o 6 HobarhA VAR a2 b O Wi BRSO W15 AIEGUS. RFRR ANt he
{ phase was pre-heated in a 60°C water bath. Poloxamer 188 and glycerol were weighed and

dispersed in water to form an aqueous phase, and the aqueous phase was pre-heated in a 60°C

water bath. The oil phase was slowly poured into the aqueous phase, and the mixture was

dispersed by using a high shear emulsifying machine under 10,000 rpm for 5 min. Then the

mixture was circulated in a high pressure homogenizer for 5 times, in which the first stage

pressure is 100MPa and the second stage pressure is 10MPa. Then the emulsion was regulated

to have a pH of 8, filtered, subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed

for protection during the whole process.

Example 7: Preparation of butylphthalide intravenous emulsion

( Formula composition (g)
Butylphthalide 50
Soybean lecithin 15
Sesame oil 100
Vitamin E 8
Glycerol 225
Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, vitamin E and sesame oil

were weighed and mixed to form an oil phase, and the oil phase was pre-heated in a 60°C




di.spersed by using a high shear enul sifying machi ne under 10,000 rpmfor 5
mn. Then the mxture was circulated in a high pressure honogeni zer for 5
“tinmes, in which the first stage pressure is 100MPa and the second stage
pressure is 10MPa. Then the enul sion was regulated to have a pH of 8,
filtered, subpackaged and sterilizedpf;121C for 15m n. Nitrogen gas is fed
for protection during the whol e process. Exanple 7: Preparation of

but yl pht hal i de i ntravenous enul sion Formul a conposition (g) Butyl phthalide
50 = Soylyessr hageiSorbagn depithgeandnglyesirel werg woighed ing dispgrsedainywatepfo fopmmn Wat er
for injection Added.to 1000m . The preparati.on _process, ¢ ri ses the steps
of but ylaﬂﬁ?%épﬁad&ans HeAMROYE PLARS VRS iy eaqul n a\gg r(gw\ﬂ%f Bﬁgdm?ri)dl Hi‘ia%e‘ﬂast o form
an oil . ' = [ =) p bat h.
Soybean Taey PRTRE hf TuPidicR s AR BIRERL M Whplsdly e L it @elr T
an  aqueaisssifylastachiRdinti&tel (CaNoeptiSiopbase. Tas the ritertvad dirdulaiet G Wather

bath. The oil phase was slowy poured into the aqueous phase, and the

m xt ur e pressureihepegangmdr fiy Susnesginawhicly thedlhisgiatage erassige isyl00Y Paeotl itheeseconder

10,000 rpmfor 5 mn. Then the m xture was circulated in a hjigh _ pressure
homogeniS#8F PFEsUTs 1f | LoMPa. {Theqyihe pmpliions wassfesyiaifgetophave s pH ps 31 86%Ed and

t he sec tage pressure, LS. Then the enulsiaon s regul.ated to
hove o SMbapRiB9EnPLEREMAG: (21oCRE FomB"RASE B B4 R pORCLRMIGRL R 10
Ni t r ogeryHa&Sprb&esé. €d for protection during the whole process. Exanple 8:

Preparation of butyl phthalide intravenous emul sion

Example 8: Preparation of butylphthalide intravenous emulsion

Formula composition (2)
Butylphthalide 20

Soybean oil 100

Ovolecithin : 12

Poloxamer 188 20

Glycerol 25

Sodium oleate 10

Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, ovolecithin, sodium
oleate and soybean oil were weighed and mixed to form an oil phase, and the oil phase was
pre-heated in a 60°C water bath. Poloxamer 188 and glycerol were weighed and dispersed in
water to form an aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath.
The oil phase was slowly poured into the aqueous phase, and the mixture was dispersed by
using a high shear emulsifying machine under 10,000 rpm for 5 min. Then the mixture was
circulated in a high pressure homogenizer for 5 times, in which the first stage pressure is
100MPa and the second stage pressure is 10MPa. Then the emulsion was regulated to have a

pH of 8, filtered, subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for




Formul a conmposition (g) Butyl phthalide 20 Soybean oil 100 sl1s Ovolecithin
12 Pol oxaner 188 20 dycerol 25 Sodiumoleate 10 Water for injection

" Added to 1000m The preparation process conprises the steps of.

but yl pht hal i de, ovol ecithin, sodium ol eate and soybean oil were wei ghed
and m xed to forman oil phase, and_thgyoil phase was pre-heated in a 60C
wat er bat h. Pol oxaner 188 and gl ycerol were wei ghed and di spersed in water
to form an agueous phase, and the aqueous phase was pre-heated in a 60C
wat er bareiectiopiariag theywieeoragess.sl oM y poured into the aqueous phase, and
the m xture was di spersed by using a high shear enul sifying nmachi ne under
10, 000 rER@mbRIS: PréParhtiod BEBULYIPRhN delibi £/ eWAS enfillsicill ated in a high pressure
honogeni zer for 5 tines, in which the first stage pressure is 100MPa and

t he second ﬁtaﬁ@é‘gress,gre is 10I\/5>(31 Then the enul sion was regul ated to have
a pH of 8 F¥PHESPEROSEIhpackaged®nd sterilized at 121C for 15mi n.
Nitrogen gas is fed for -12/17- protection during the whol e process.

Exanpl e 9: Hrgphthalideon of butyl phtdfal i de i ntravenous enul sion Fornul a
conposition (g) Butyl phthalide 100 Ovolecithin 20 Pol oxanmer 188 20

Ovolecithin 20
Poloxamer 188 20
Glycerol 25
Sodium oleate 30
Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, ovolecithin and sodium
oleate were weighed and mixed to form an oil phase, and the oil phase was pre-heated in a
60°C water bath. Poloxamer 188 and glycerol were weighed and dispersed in water to form an
aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath. The oil phase was
slowly poured into the aqueous phase, and the mixture was dispersed by using a high shear
emulsifying machine under 10,000 rpm for 5 min. Then the mixture was circulated in a high
pressure homogenizer for 5 times, in which the first stage pressure is 100MPa and the second
stage pressure is 10MPa. Then the emulsion was regulated to have a pH of 8, filtered,
subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for protection during the

whole process.

Example 10: Preparation of butylphthalide intravenous emulsion

Formula composition (g
Butylphthalide 0.1
‘Soybean oil 160

Ovolecithin 19




G ycerol 25 Sodiumoleate 30 Water for injection Added to 1000nil The
preparation process conprises the steps of butyl phthalide, ovolecithin and
" sodium ol eate were wei ghed and mxed to forman oil phase, and the oil
phase was pre-heated in a 60C water bath. Pol oxaner 188 and gl ycerol were
wei ghed and di spersed in water to fogfy-an aqueous phase, and the aqueous
phase was pre-heated in a 60C water bath. The oil phase was slowy poured
into the aqueous phase, and the m xture was di spersed by using a high shear
emul si fyi ng’%@meﬁég%nder 10, 000 #pm for 5 min. Then the mixture was
circulated in a high pressure honogenizer for 5 times, in which the first
stage pressGilieerbls 100MPa and the mecond stage pressure is 10MPa. Then the
enul sion was regul ated to have a pH of 8, filtered, subpackaged and
sterilized t 1 1qur I5mn. Nt i's fed for protection during the
~whol e proce H¥Rstien 10: pr epar‘é@c&gr‘io g&oﬂﬂt yl pht hal i de i ntravenous

enul si on Forrml a corrp05| tion (g) Butylphthalide 0.1 Soybean oil 100

Ovol eci t hi riThie$rephsttibd -prdebsoccapeisesliBE si2ps 63 poglphthalde, ovaleethif and saypeat i on
Added to_1000m  The preparation process conprises the steps of

butyl phtoﬂazvqr@@felgé%ﬂr@cmmﬁ o Eone agsylbase, a e\ﬁélr@a*%@e‘f“w&h%%ﬂ wa@dCt o form
| th h 6 t
POl oxamiAe s dplrgeoity BERECRET yRisGvaRRr g Bt VEECP B8PS m an

aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath. The 011 phase was

slowly poured into the aqueous phase, and the mixture was dispersed by using a high shear
emulsifying machine under 10,000 rpm for 5 min, Then the mixture was circulated in a high
pressure homogenizer for 5 times, in which the ﬁrét stage pressure is 100MPa and the second
stage pressure is 10MPa. Then the emulsion was regulated to have a pH of 8, filtered,
subpackaged and sterilized at 121°C for 15min. Nitrogen gas is fed for protection during the

whole process.

Example 11: Preparation of butylphthalide intravenous emulsion

Formula composition (g)
Butylphthalide 5

Soybean oil 100

Ovolecithin 12

Poloxamer 188 20

Sodium oleate 3

Water for injection Added to 1000ml

The preparation process comprises the steps of: butylphthalide, ovolecithin, sodium
oleate and soybean oil were weighed and mixed to form an oil phase, and the oil phase was
pre-heated in a 60°C water bath. Poloxamer 188 was weighed and dispersed in water to form

an aqueous phase, and the aqueous phase was pre-heated in a 60°C water bath. The oil phase




aqueous phase, and the aqueous phase was pre-heated in a 60C water bath.
The oil phase was slowy poured into the agueous phase, and the m xture
"was dispersed by using a high shear emulsifying machi ne under 10, 000 rpm
for 5 mn. Then the m xture was circulated in a high pressure honogenizer
for 5tinmes, in which the first stagguptessure is 100MPa and the second
stage pressure is 10MPa. Then the enul sion was regulated to have a pH of 8,
filtered, subpackaged and sterilized at 121C for 15m n. Nitrogen gas is
fed for Wsotewlirouredunionte rREcoUn MBS, pdoberixtups wapdisparsed by ByBg Athigh of

but yl pht hal i de,i.ntravenous | si.on Forpul.a conposi fion . But ht hal i de
5 Gy et Gire e (i tomphs i, TR Rt bir e B "t or
for inj i : i ot t eps
of bty P B R B B R O e hed
and m xedcdnd stape Prasurois 10pRS Therbhd ciriBicdi Wasabgsigedvishavp heHhefs, ditteied, a 60C
wat er bat h. Pol oxaner 188 was wei ghed and dispersed in water to form an
aqueous sphpaskagedndd steslizegre 35 Cofead Emiva Nifspgenigaaiscigd ifor proBo@nduriog theat h.

The oil phase -14/17- was slowy poured into the aqueous phase, and the

m xture © Bfi°sp&r sed by using a high shear enulsifying machi ne under
10,000 rpmfor 5 mn. Then the mxture was circulated in a high pressure
honogeni zer for 5 tines, in which the first stage pressure is 100MPa and
the second stage pressure is 10MPa. Then the enul sion was regulated to
have a pH of 8, filtered, subpackaged and sterilized at 121C for 15m n.
Nitrogen gas is fed for protection during the '

(




whol e process. -15/17- CLAIMS 1. A butyl phthalide intravenous emul sion
conprising butyl phthalide or derivatives thereof as an active ingredient
"in an anount of 0.01-50wm % and an exci pient in an anount of 50--99. 99w %
based on the total weight of the ermulsion. 2. The butyl phthalide

i ntravenous enul sion according to clasm1, wherein the butylphthalide or
derivatives thereof is a racene of butyl phthalide or derivatives thereof,
or |-butylphthalide or derivatives thereof 3. The butyl phthalide

i ntraverfduwAIM8ul si on according to claim1 or 2, wherein the excipient
conprises an oil phase in an amount of 0-50wt % an aqueous phase in an
anount of 50-98wt% an enulsifier in an amount of 0.01-50wt% a stabilizer

inan amoun{ af b&xfpﬁﬁl\éﬁa@ int Qno%t; é?msﬁ%h@hm pﬁthélﬂieaﬁr ABBHROf

0-' 10wt % based o tota melgh t he exc pi en

but yI phtiRabdfde ah BétRURGEAUSHEN A SOt RE 00N d50REYS shddnaixBipint e idint & Oi |
phase conprises a natural vegetable oil with long chain fatty acid ester
groups, 56r9%9%edebatsd@nchd totat weight efjtheaehesiest er bei ng subjected to
structure nodification and hydrolysis, or glyceride with a chain length of

C6--Cl2 fatfyTgagi lﬂvt?ﬁﬁthﬁﬂ@ YhiHhEndub e&Bation - ac-EBﬁlr%Utté{ | afdihal | Qfﬁerlel'ﬂt lﬂ@venous

ermul sion according to claim4, wherein the oil phase Is one of
m Xt ur e bafylshohdlidanr defivatie@sthereodisl a ratane Sﬁﬁdyl@hﬂhahdbeamlﬁnvm\}es tlmédf Ocls‘[s eed
oil, sesame oil, rape oil, safflower oil, olive oil, coconut oil, palm

oi l, cad-éwtyénhthahx\epa@@va%stwwcel 86, Capmul MCM Captex 200 (oil),
Captex 355 (oil), Mglyol 812 (oil), Mvacet (oil), Myverol 18-92,

(glyceride of eahé buGlpHaaliie SnttdvBRIue anfilsisiR GERBMg 86 YG@hYl of aURaeftin gehy!

ol eate, ethyl Ilinoleate, and caprylocaproyl triglyceride,. 6. The

but yl phtehabzedtecamptruses\mzrmuﬂlamlas|amouacr€@r~ﬁl®wn@’o tao aglemuspiBise inheraiqunt dfe
50~98wt%, an emulsifier in an amount of 0.01~50wt%, a stabilizer in an amount of 0~50wt%,
and an osmoregulation agent in an amount of 0~10wt%, based on the total weight of the

excipient.

4. The butylphthalide intravenous emulsion according to claim 3, wherein the oil phase
comprises a natural vegetable oil with long chain fatty acid ester groups, or a vegetable oil or
fatty acid ester being subjected to structure modification and hydrolysis, or glyceride with a

chain length of C4~Ci2 fatty acid, or a mixture thereof.

5. The butylphthalide intravenous emulsion according to claim 4, wherein the oil phase
is one of or a mixture of soybean oil, castor oil, tea-seed oil, peanut oil, cottonseed oil, sesame
oil, rape oil, safflower oil, olive oil, coconut oil, palm oil, cacao oil, Arlacel 80, Arlacel 86,
Capmul MCM, Captex 200 (oil), Captex 355 (oil), Miglyol 812 (oil), Myvacet (oil), Myverol
18-92, glyceride oleate, glyceride linoleate, macrogol glyceryl laurate, ethyl oleate, ethyl

linoleate, and caprylocaproyl triglyceride,.

6. The butylphthalide intravenous emulsion according to claim 3, wherein the

emulsifier comprises one of or a mixture of nonionic surfactants and anionic surfactants.

7. The butylphthalide intravenous emulsion according to claim 6, wherein the

emulsifier is one of or a mixture of soybean lecithin or modified soybean lecthin, ovolecithin




emul sifier conprises one of or a mxture of nonionic surfactants and
anionic surfactants. 7. The butyl phthalide intravenous enul si on accordi ng
“to claim6, wherein the enulsifier is one of or a m xture of soybean

| ecithin or nodified soybean | ecthin, ovolecithin -16/17- or nodified
ovol eci thin, Ophase 31, Pol oxaner 108,70l oxamer 188, Pol oxaner 407,

pol yoxyet hyl ene (hydrogenated) castor oil, water soluble VE (TPGS), Sol utol
HS-15, PEG 400 nonostearate, PEG 1750 nonostearate, Tween-80, Tween- 20,
and Sparfr2wodiged Tvelepithiy Siwhirgl 3 HePolaxansre H&u sPdersmer ol$8adodnxamag 408 cl ai m

of cat o, TebaURaGRr ghafEenid B8y oh vaftel R KT (BESky SE Py “n
sodi um %*‘ch -4 RbRQfeara¥d PREL f'?S’ﬁ’mc)ﬂogtgﬁpa@ FoyedAlih ’I‘ﬁz&fi‘ﬁﬂd‘ a@ Spam-2bhe

butyl phthal i de I ntraverious enul sion according to claim erein the
osnoregul ati on agent is one of or a mxture of sodiumchloride, glucose,

sorbitol, x%/l Fb% utylpiakide i latravea%s ?311‘-3}8@? é‘PCOfdl’@E tvrqlﬁémt%f“g}lﬁﬁm tha stafibizer

i ntravenous

intrave ﬁ%ane? or & Cl‘{]l)i{(g.l S &Flﬁfaul i S0 jum oleate Sochum capr;lzlgt aql oles erol chofjc ach

deoxychohc acid and sodium salt thereof, vitamin A, vitamin C, and vitamin E.

9. The butylphthalide intravenous emulsion according to claim 3, wherein the
osmoregulation agent is one of or a mixture of sodium chloride, glucose, sorbitol, xylitol,

mannitol, and glycerol.

10. The butylphthalide intravenous emulsion according to claim 1, which is administered

by intravenous injection or infusion.




